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1. INTRODUCTION

The Pulsesystech Haven platform features an smart battery power module architecture. It can be easily
charged using a standard laptop adapter. During the charging process, your system continues to operate
uninterrupted through the power adapter. When the charger is disconnected, the system automatically

switches to battery power.

The battery pack is continuously monitored through precise measurement mechanisms. The remaining
usable capacity and the balance between the cells are analyzed to optimize the system's energy

consumption and extend the battery lifespan.

By utilizing advanced fault detection algorithms, the battery pack protects against risks such as high
temperature, over-discharge, short circuit, and low voltage, ensuring maximum system integrity and

operational continuity.

All status information for your battery pack is sent on the circuit via RS485 or CAN. Depending on the
user's choice, the communication link must be selected so that only one or both interface connections are

available.
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2. HAVEN TECHNICAL SPECIFICATIONS

Feature

Table 1. Haven Features

15.5V-28V (3S Minimum 15.5V, 4S Minimum 19.5V,

Charging Voltage

Description

58 Minimum 24V)

Reverse Voltage Protection

Reverse Voltage Protection at Charging Adapter

Input

System Output Voltage

9V-27.5V - 2.5A (In Charging Process) / 10A (In

Battery Discharge Process)

Battery Voltage

9Vv-21V

Series Connected Battery

3S/4S/5S Lithium lon Connection

Battery Discharge Current

10A

Maximum Charge Current

2A at Continuous Current (Automatically Decreases
up to 0.5A according to Load Demand from System
Output)

Battery Package

e 18650

e 21700

System Voltage Control

Automatic Switching Between Charging Voltage and
Battery Voltage

System Protection Structures

e Battery Cell Voltage Low-High Voltage
Protection

e Battery Short Circuit Protection
e Battery Overcurrent Protection

e Circuit Charge Voltage Low-High Voltage
Protection
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e Battery Over Temperature Protection

System Voltage, Current and Temperature e Battery Cell Voltage Reading

Monitor )
e Battery Charge and Discharge Current

Reading

e System Voltage and Current Reading

e Circuit Charge Voltage and Current Reading

e On-Circuit Charging Structure Temperature

Reading

e Charge and Discharge Open-Close

Structure Temperature Reading

e Battery Pack Temperature Reading

Battery Capacity Measurement Battery Load Counting (Coulomb Counting)

Battery Balance Passive Compensation (50mA at 4.2V Cell Voltage)

Circuit External Regulator Output e 12V/1A
e 5V/1A
Digital Display Can be added 7- Segment

Circuit Communication

e RS485 Full Duplex

e CAN-BUS

Circuit Operating Temperature

-40°C...70°C

Circuit Dimensions

89.45mm x 86.50mm x 21.40mm
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2.1 Block Diagram
T EXTERNALSUPPLY | o o o o oo
CONNECTOR H LEJANT
Optional

—d

l' System §

CHARGE SUPPLY
POSITIVE TERMINAL

O SYSTEM SUPPLY
o ]’ POSITIVE TERMINAL

SYSTEM SUPPLY
NEGATIVE TERMINAL

CHARGE SUPPLY
NEGATIVE TERMINAL

COMMUNICATION

CONNECTOR
Figure 1. Haven Power and Signal Block Diagram
2.2 On-Circuit Connector Placement
1.CELL 3. CELL 5. CELL
(P3) SYSTEM
CONNECTOR
(P4) CHARGE
CONNECTOR

2. CELL 4. CELL
(87 ey g/ o B

(P1) COMMUNICATION
CONNECTOR

(P2) EXTERNAL REGULATOR
OUTPUT CONNECTOR

Figure 2. Haven On-Circuit Connectors
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2.3 Connector Information

Descriptive Connector Description
P1 2077601471 Communication Connector
P2 5055680471 External Regulator Output Connector
P3 7770 System Connector
P4 7770 Charging Connector

3. HAVEN DETAILED TECHNICAL EXPLANATIONS

3.1 Charge Connector

There is a built-in battery charging structure on the circuit. This structure eliminates the need for an external
battery charger. For the built-in charging structure to work, it is sufficient to connect a DC adapter between
15.5V-28V voltage levels. The minimum voltage levels of the adapter depend on the configuration of the
batteries connected in series:

e 3S Configuration 15.5V,
e 4S Configuration 19.5V,
e 5S Configuration 24V

must be. The system continues to be supplied with power during the charging process. During charging,
the system voltage is automatically at the same level as the DC adapter. The input current is limited to
protect your adapter during charging. The charge current and system current depend on the sum:
ladaptor = I¢parge + Isystem- DUring the charging process, when the system supply is demanded and the

current limit is exceeded, the battery charging current is automatically reduced.
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Function Description

Location P3

Type M3 Screw
Connector Part 7770
Number

Mate Connector Part | 0193240002

Number

Pin Diagram See Image.

3.2 Systems Connector

Power is transferred to the circuit via the system connector. The system output voltage varies between
battery and charger voltage levels. The output voltage and current values of the system connector are
9V-27.5V and 2.5A when charging and 10A when discharging the battery. During the charging process
the system voltage is automatically equalised to the voltage level of the charging adaptor. When the

charger is removed, the system continues to be powered by the battery voltage without interruption.

Function Description
Location P4
Type M3 Screw
>y, UCJ -
Connector Part | 7770 E 1 , &
9 Jew
Number

,ﬁé.

Mate Connector Part | 0193240002

Number

Pin Diagram See Image.

Document: PSTDN-000
Revision: 000 Date: 2025-03-21 10/ 17


file:///C:/DUKKAN/DUKKAN/DUKKAN/PROJELER/BATARYA_GUC_MODULU/00_Ister_Dokumani/02_Gonderilen/www.pulsesystech.com

PULSE
SYSTECH

Haven
User Manuel
www.pulsesystech.com

3.3 External Regulator Connector

On the circuit there are regulators for the external loads of the users. The output values of these
regulators are 12V/1A and 5V/1A. These power outputs can be adapted to the user's needs and the

output values of the regulators can be changed.

Function ‘ Description ‘
Location P2
Type Board to Cable
Connector Part | 5055680471
Number

Mate Connector Part | 5055650401

Number
Pin Diagram
Pin 1 5V0
Pin 2 GND
Pin 3 GND
Pin 4 12v0
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3.4 Communication Connector

On the circuit, communication packages such as battery cell voltages, total battery voltage, battery
protection status, remaining battery capacity indication in mAh, battery charge and discharge current,
battery pack temperature status, charger and system supply power levels, circuit temperature
measurement, charge fault status and charge end status are carried via CAN and RS485. CAN or RS485

communication can be selected according to the user's requirements.

Function Description

Location P1

Type Board to Cable
Connector Part 2077601471
Number

Mate Connector Part | 2045231401

Number

Pin Diagram
Pin1 | RS485 RX_+ | Pin8
Pin 2 N.C Pin 9 GND
Pin 3 | RS485_RX_- | Pin 10 N.C
Pin 4 N.C Pin 11 CAN+
Pin5 | RS485_TX_- | Pin 12 N.C
Pin 6 N.C Pin 13 CAN-
Pin7 | RS485 TX_+ | Pin 14 N.C
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4. INSTALLATION

Pulsesystech’s Haven platform has four basic connections: system voltage, charge voltage, CAN-RS485
communication and external regulator connection. Diagrams of these connections are shown in Figure 3

and Figure 4

The Haven can be used with either series or parallel battery connections. Figure 3 shows the basic power
and signalling connection diagram for series connected batteries. The charger adapter can remain
permanently connected to the circuit, in which case the output voltage is equal to the voltage of the charger
adapter. If there is a power failure during the charging process, the current flow through the battery will
automatically continue without interruption. If the circuit is to be used as a mobile circuit, the charger adapter

can be disconnected and the circuit can be used.

Figure 4 shows the parallel battery connection. There are two different types of parallel connection, master
and slave. There are three basic connections that must be shared between master and slave circuits: system

voltage, charge voltage and slave-master communication connections.

The communication packages of the series and parallel battery circuits can communicate via CAN-BUS at
500 Kbit/s and RS485 at 115200 baud rate.
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SYSTEM VOLTAGE +
R ELECTRONIC LOAD
CHARGE =
VOLTAGE DC CHARGING
ADAPTER
.

EXTERNAL
REGU I.ATOI}_

ICAN ve RS485 |
[CONNECTION
ELECTRONIC LOAD
COMPUTER

Figure 3. Diagram of Series Connected Battery Power and Signal Connections

Master-Slave
Communication
Connection

SYSTEM VOLTAGE
ELECTRONIC LOAD

DC CHARGING
CHARGE VOLTAGE ADAPTER
EXTERNAL
REGULATOR
+
ELECTRONIC LOAD
EXTERNAL
COMRUTER REGULATOR
5
ELECTRONIC LOAD

Figure 4. Diagram of Parallel Battery Power and Signal Connections
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4.1 Interface and Communication Packages

The communication packet structure and interface can be customized to meet user requirements. With

the packet structure, data related to status information in the circuit is transmitted to the interface. The

user interface is at the preliminary design stage. The data in the demo interface is shown in Figure 5.

Battery Current

Current (A}
1382

1354
1356
1358

4 Time (h/m/s)
135600 185519 185630

Battery Protect Status
Over Voltage Status
Under Voltage Status

Short Circuit Status

Over Current Status

Package Voltage

Voltage (V)
13084

12942

13934
185609 185619 18.56.30

Document: PSTDN-000
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Cell Voltage

1. Cell Voltage (V)
3.483531951904297

3. Cell Voltage (V)
3.484687089920044

Mode

Balanced Cell
o

Automatic Balance
Charge Mode
Discharge Mode

Idle Mode

Changed Capacite

mAh

1394
13938
11936 ]
ime (h/m/s) -2157.255859375
" 260

Balancer Error Status

2. Cell Voltage (V) Boot Status
3.495851993560791 R Statiis
XREADY Status

4_Cell Voltage (V)
3,4504220485687256

OVERRIDE Status

System and Manuel Balance Control

Figure 5. Haven Demo Interface

Date: 2025-03-21

On Board Voltage

1. External Regulator (V)
0.13134765625

Charge Input Voltage (V)
0.11865234375

System Output Voltage (V)
13,8125

2. External Regulator (V)
12.0771484375

On Board Current

1. External Regulator (A)
0

Charge Input Current (A)
0.00030517578125

System Current (A)
1.25244140625

2. External Regulator (A}
3.62518310546875
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5. CUSTOMIZE

e The following technical features can be customized to meet the needs of users by creating a new

design:
e Charging current in steady state (>1A)
e System current with charging adapter connected (>2.5A)
o Number of battery series connected connections (>5S)
e Battery balancing current (>50mA)
e Battery balancing method (active balancing)
¢ Circuit communication connection (WI-FI, Bluetooth, etc.)

e External battery pack connection (external battery connector and cell voltage measurement

connector)
e Battery discharge current (>10A)
¢ Communication package structure (Mavlink etc.)
e User interface (logging, high visual graphics, etc.)
e External regulator power output requirements (>12V/1A, >5V/1A)

e Battery connector size change (>21700)
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Legal Notice and Information

The information contained in this document is believed to be accurate and complete, but Pulsesystech
assumes no responsibility for the results or errors that may occur from the use of this information.
Pulsesystech reserves the right to change the specifications and performance of its products and
documentation without notice. Therefore, purchasers are advised to contact Pulsesystech for the latest

information before placing an order.

Pulsesystech products are offered under the user's responsibility for system design and no express or
implied warranty of application assistance or fitness for a particular purpose is made. Pulsesystech cannot
be held responsible for incompatibilities or problems arising from the use of the products with other
manufacturers' products or in other applications. No intellectual property rights or licences are implied in this
document and it should be noted that warranties may be void if the resale of Pulsesystech products contains

terms that conflict with the information contained herein.

This document may contain trademarks, trade secrets or other copyrights of Pulsesystech. All rights

reserved.
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