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CS1201x 24-Volt Charger​ ​ Operations Manual​
 

Warranty 

For warranty information please refer to the following website: http://www.controls.com/index.php/support/warranty  

Disclaimer 

Control Solutions LLC reserves the right to update this manual at any time without notice. This manual supersedes all 
previous issues, which must no longer be used. Control Solutions LLC reserves the right to change this product without 
any notification. 

Control Solutions LLC and the Control Solutions logo are trademarks of Control Solutions LLC. 

All other brand and product names, company names, and logos are trademarks or registered trademarks of their 
respective companies. 

All materials contained within this manual, in printed or electronic format, are protected by copyright laws and other 
intellectual property laws. 

© Copyright 2011 Control Solutions LLC, Aurora, Illinois, USA. All rights reserved. 

 

Control Solutions LLC​
2520 Diehl Road​
Aurora, Illinois 60502​
Tel: (630) 806-7062​
Fax: (630) 806-7065​
Web: www.controls.com 
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Introduction 

Before using the CS1201x 24V Battery Charger please read this entire manual carefully to 
become familiar with its operation. 

Purpose 
This manual is intended to provide the information you will need to understand and 
connect the CS1201x 24V Battery Charger. 

Scope 
This manual provides a brief description of the CS1201x 24V Battery Charger. The 
description includes the functions and pin outs of the connectors, installation and 
charging sequence. Lastly it provides basic troubleshooting references. 

Revision History 

Revision Update 

B Converted document to new format and updated information to 
support the latest version of the battery charger. 

Precautions 
This document contains hazard statements for your safety. Hazard statements are 
provided where safety consequences to personnel, equipment, and operation may exist. 
Failure to follow these statements may result in serious consequences. 

A standard set of icons are used to draw your attention to the appropriate type of 
statement. Refer to Figure 1 for a partial list of sample icons and statements. 
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Terms 
Table 1 defines the abbreviations and acronyms used in this document.  

Abbreviation – Acronym Definition 

AC Alternating Current 

ANSI American National Standards Institute 

CSA Canadian Standards Association 

CSLLC Control Solutions Limited Liability Company 

DC  Direct Current 

EMI Electromagnetic Interference 

ISO International Organization for Standardization 

kg Kilogram 

LED Light Emitting Diode 

UL Underwriters Laboratories 

Table 1 - Abbreviations and Acronyms 

Definitions 
None 

References 
None 

Audience 
This document was prepared for individuals that use the CS1201x 24V Battery Charger 
and technicians installing the charger. 

 

Product Description 

This section of the document provides an overview of the CS1201x 24V Battery Charger, 
features and specifications. 

Overview 
The CS1201x 24 Volt Lead-Acid Battery Charger was designed for years of carefree 
operation. Please follow these instructions carefully to ensure you receive the most from 
your charger. 

The CS1201x 24V Battery Charger was designed to be used in conjunction with the 
CS11XX series motor controllers or as a standalone trickle charger capable of charging 
two 12V, 17 amp-hour or larger sealed lead acid batteries wired in series.  
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These chargers are a true on-board battery charger in that they are designed to be 
mounted permanently on a unit using existing enclosure mounting holes. These units 
are fully enclosed to minimize water entry. 

When used with the CS11XX series motor controller, the CS11XX controller controls the 
entire charge cycle and monitors battery conditions to ensure batteries are fully charged 
without over-charging. See Figure 2. 
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Features 
The CS1201x 24V Battery Charger features include: 

●​ Five-stage charging when used with the CS11XX series motor controllers, which 
include: 

​ Cell preparation, 

​ Charge qualification, 

​ Bulk charge, 

​ Cell balancing, and 

​ Float charge 

●​ Protection against short circuits on the output – automatic recovery upon short 
removal 

●​ Protection against AC surges on the AC input 

●​ Protection against battery reverse polarity – automatic recovery upon fault 
removal 

●​ Protection against over temperature conditions – automatic recovery 

●​ Charging indication is displayed on the external battery capacity display or LED 

●​ Constant voltage (not pulsed) to reduce battery heating and increase battery life 

●​ Accurate float charge voltage allows charger to be left connected to batteries 
indefinitely to maintain full charge 

●​ Extruded aluminum enclosure for EMI shielding and water resistance 

●​ Switching power supply provides higher power output with smaller size and 
weight than traditional linear chargers 

●​ Less than eight hour recharge for battery capacity under 24 Amp-hours (ANSI 
measurement method) 

●​ UL recognized under #UL 1012, E247509 
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Specifications 
Table 2 lists CS1201x 24V Battery Charger specifications. 

Specifications Minimum Typical Maximum Units 

AC Input Voltage 90 120 130 Volts 

AC Input Frequency 50 60 60 Hertz 

AC Input Current - 0.8 1.2 Amps 

Minimum Voltage to Allow Charging - 9 - Volts 

Output Bulk Charge Voltage 29.2 29.3 29.4 Volts 

Output Float Charge Voltage 27.4 27.6 27.9 Volts 

Trickle Charge Current - 50 - mAmps 

*Constant Power Output - 62.5 - Watts 

Operating Ambient Temperature -20 25 45 °C 

Physical Size - 5.3x5.3x2.1 - Inches 

Weight - 1.55 (0.7) - Lbs. (Kg) 

 

Table 3 - CS1201A Product Specifications 
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Safety 

Working with batteries can be potentially dangerous, proper precautions should be taken. 
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Installation 

This section of the manual describes mounting the CS1201x, connector pins and functions.  

The CS1201x was designed for permanent installation along with the batteries being 
charged. When mounted properly, the case temperature may reach 125 °F (at 70 °F 
ambient) under normal charging conditions; with obstructed airflow the case temperature 
could be higher. Keep the charger away from finished wood or plastic not designed to 
tolerate these temperatures. Mounting holes are provided for normal screw/nut mounting. 
Use only CSA/UL approved cable and connectors. Use of cable or connectors other than 
as specified will void your warranty, void CSA certification, and could be a safety hazard. 

Mounting 
Install the CS1201x 24-Volt Charger using the mounting holes located on the protective 
enclosure. 

The CS1201x contains two mounting holes which are located on the bottom sides of the 
aluminum enclosure. See Figure 3 for the dimension locations of the holes. The 
mounting hole diameter is 0.166 ±.005 of an inch.  

 

 

 

​Page 13 of 24​ Control Solutions LLC 



CS1201x 24-Volt Charger​ ​ Operations Manual​
 

Connectors 
Table 4 provides a list of the CS1201x battery charger connectors. 

Label Connector Type Connects to the…. 

DC out 4-pin Mini-Fit Jr. Motor controller 

AC in 3-pin Mini-Fit Jr. AC receptacle  

Table 4 - Motor Controller Connections 

Figure 4 shows the location of connectors on the CS1201x.  
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Pin out Definitions 
This section provides a diagram and pin out definition for each connector on the 
CS1201x Battery Charger. 

4-pin Mini-Fit Jr. Connector 

Figure 5 shows the 4-pin Mini-Fit Jr. pin numbering and Table 5 provides a pin 
number, pin name and pin description cross reference. 

 

Pin Name Description 

1 Charging (Inhibit) Inhibits drive during battery charging 

2 Raise Charge Input Controls battery charger mode 

3 Batt + Positive Battery 

4 Batt – Negative Battery 

Mates with Molex housing #39-01-2045 

Table 5 - 4-pin Mini-Fit Jr. Cross Reference 
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3-pin Mini-Fit Jr. Connector 

Figure 6 shows the pin numbering of the 3-pin Mini-Fit Jr. connector and Table 6 
provides a pin number, pin name and pin description cross reference. 

 

Pin Name Description 

1 Return – Connects to AC line white wire 

2 Ground Connects to AC line green wire 

3 Positive + Connects to AC line black wire 

Mates with Molex housing #39-01-4031 

Table 6 - 3-pin Mini-Fit Jr. Cross Reference 
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Operation 

The Motor Controller controls the charging operation and monitors battery conditions to 
ensure batteries are fully charged without over-charging. This is accomplished by 
continuously monitoring battery voltage and controlling the output charge rate of the 
charger with the Raise Charge signal. The sequence is: 

1.​ When AC voltage is first applied to the charger AC input, the Charging (inhibit) of the 
CS1201A goes high. This turns on the motor controller and causes the controller to 
enter charging mode.  

2.​ When in charging mode, motor drive operation is inhibited and the external battery 
capacity display indicates charging status.  

3.​ The motor controller connects the Raise Charge input to ground, indicating bulk 
charge mode and causing the CS1201x to charge to a terminal voltage of 29.3 V.  

4.​ During bulk charge, current flow into the batteries will be limited to less than 3.75 
Amps to prevent battery overheating. Once the motor controller detects a battery 
terminal voltage higher than 28.6 V, an internal timer is started.   

5.​ Approximately 2.75 hours after the batteries have reached 28.6V, the motor controller 
removes the ground from the Raise Charge input indicating float charge mode, 
causing the CS1201x to drop the battery terminal voltage to 27.6 V to maintain full 
charge and to prevent overcharging of the batteries.   

6.​ The batteries may be left in this state indefinitely. The external charging display will 
flash approximately once per second to indicate that the charger is in the float charge 
mode. 

Standalone Float Charger 
The CS1201x may also be used as a standalone float charger. When used as a float 
charger: 

●​ Use only the positive and negative battery connections from the DC out 
connector,  

●​ Use an appropriate CSA approved polarized battery connectors and cables, and 

●​ Leave the Raise Charge input connection unconnected. 

When used as a standalone charger, the CS1201x will charge the two batteries to a 
terminal voltage of 27.6 V, while limiting the maximum current into the batteries to less 
than 3.75 Amps preventing battery overheating.  

It is recommended that you consult your battery manufacturer before charging in this 
manner; normal lead acid cells may not fully charge with this method. Batteries 
designated as deep cycle batteries, or initially charged by other means, however, could 
benefit from float charging. 
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When Used With Other Controllers 
The connector information contained in Table 5 and Table 6 should be used as a guide 
when connecting other controllers to the CS1201x. The timer method used by the 
CS11xx (as previously described) may be used to control the charging rate, in which 
case the charging method should be the same as used by the CS11xx. Alternatively, 
charging current can be monitored. Consult your battery manufacturer for specific 
instructions. 
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Troubleshooting and Diagnostics 

This section provides references to the latest troubleshooting and error code information for 
the CS1201x 24-Volt Charger 

The most current information is always available from the Control Solutions website. Table 
8 provides a direct link to the web page for the Battery Charger Error Codes and related 
troubleshooting information. 

Product Website URL 

Battery 
Charger  

https://www.controls.com/support/troubleshoot/battery-chargers/ 

Table 8 - Troubleshooting URL 
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Contacting Customer Service 

Customer Service is a top priority at Control Solutions. We are committed to being a leader 
in our industries, while providing our customers with superior quality, value, and service. We 
are here to help you find answers to your Control Solutions LLC related questions. 

If you have any questions, experience technical problems, need any parts or service, 
contact Control Solutions LLC Customer Service during normal business hours 
(Mon-Fri, 8am-5pm Central Time) at (630) 806-7062. 
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