
​CS1205X​
​Instruction Manual​



​CS1205X 24-Volt Battery Charger​ ​Instruction 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 2010 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 CS1205X 24V Battery Chargers 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 CS1205X 24V Battery Chargers to a motor controller or lead-acid batteries.​

​Scope​
​This manual provides a brief description of the CS1205X 24V Battery Chargers. The​
​information includes features, specifications, connector pins and functions, installation​
​information, and charging sequence. Lastly it provides basic troubleshooting references.​

​Revision History​

​Revision​ ​Update​

​A​ ​This is the initial release of the document.​

​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 sample of 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​

​CSA​ ​Canadian Standards Association​

​DC​ ​Direct Current​

​ISO​ ​International Organization for Standardization​

​Kg​ ​Kilogram​

​LED​ ​Light Emitting Diode​

​UL​ ​Underwriters Laboratories​

​BMS​ ​Battery Management System​

​Table 1​​- Abbreviations and Acronyms​

​Definitions​
​None​

​References​
​None​

​For more details refer to the​​Cabling​​section of this​​document which is located on​
​page .​

​Audience​
​This document was prepared for OEM’s, Field Technicians and Users that use the​
​CS1205X 24V Battery Charger/Power Supply.​

​Model Number​ ​Description​
​CS1205​ ​24V Battery Charger​

​CS1205L​ ​24V Lithium Battery Charger​

​CS1205IEC​ ​IEC 120V Input Plug​
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​Product Description​

​This section of the document provides an overview of the CS1205X 24V Battery Chargers​
​including their features and specifications.​

​Overview​
​The CS1205X are heavy-duty battery chargers. They are designed to charge two series​
​wired 12V, or a single 24V, 24 amp-hour (or larger) sealed lead-acid batteries. The​
​CS1205X utilizes an internal microprocessor to add key features and monitor battery​
​conditions to ensure batteries are fully charged without overcharging. It also can be used​
​as a power supply to charge lithium batteries.​

​When used as a standalone charger, or in conjunction with a Control Solutions CS11XX​
​& Phoenix Motor Controllers, the CS1205X Battery Charger provides an effective and​
​intelligent solution for charging and maintaining lead-acid batteries. Protection against​
​short circuits, voltage surges, reverse battery polarity and temperature are provided to​
​ensure long battery life and safe operation. The CS1205X charger is designed for​
​applications that require a positive inhibit to signal the controller to disable the motor​
​drive during charging.​

​The CS1205X is equipped with front panel LEDs which display charging status and​
​diagnostic error codes. When used with a CS11XX & Phoenix Motor Controller.​
​See Figure 2.​
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​Features​
​The CS1205X features include:​

​●​ ​120 Watt constant output power. Batteries charge in less time than​
​conventional six amp rated conventional battery chargers​

​●​ ​LED indication of improper battery connection, charge timeout and​
​over-temperature conditions​

​●​ ​Five-stage charging when used as stand alone or with the CS11XX &​
​Phoenix series motor controllers, which include:​

​Cell preparation​

​Charge qualification​

​Bulk charge​

​Cell balancing​

​Float charging​

​●​ ​Protection against short circuits, surges on the AC input, batteries being​
​connected backwards and charger over temperature conditions​

​●​ ​Float charge voltage optionally temperature compensated. This maintains a​
​full charge for lead-acid batteries in the specified range of temperature​
​conditions without damaging the batteries​

​●​ ​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​

​●​ ​Active power factor correction​

​●​ ​Purchase option of 3 pin AC or standard IEC plug​
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​Specifications​
​Table 2 provides the CS1205X specifications.​

​CS1205X Specifications​ ​Minimum​ ​Typical​ ​Maximum​ ​Units​

​AC Input Voltage​ ​90​ ​120/220​ ​264​ ​Volts​

​AC Input Frequency​ ​50​ ​60​ ​60​ ​Hertz​

​AC Input Current​ ​-​ ​1.2/0.6​ ​1.5​ ​Amps​

​Output Bulk Charge Voltage​ ​29.9​ ​30​ ​30.1​ ​Volts​

​Output Float Charge Voltage*​ ​27.4​ ​27.6​ ​27.8​ ​Volts​

​Nominal Bulk Charge Current​ ​-​ ​5​ ​-​ ​Amps@24Vdc​

​Peak Bulk Charge Current​ ​-​ ​-​ ​6.2​ ​Amps​

​Trickle Charge Current​ ​-​ ​50†​ ​-​ ​mAmps​

​Operating Ambient Temperature​ ​-10​ ​25​ ​45​ ​°​​C​

​Physical Size​ ​-​ ​5.26​
​x5.07x2.09​

​-​ ​Inches (L x W x H)​

​Weight​ ​-​ ​2.1 (0.95)​ ​-​ ​Lbs. (Kg)​

​*​​Temperature compensated for lead-acid batteries​​if selected.​

​Table 2​​- CS1205X Product Specifications​
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​Safety​

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

​This section of the manual describes mounting the battery charger, connector pins and​
​functions.​

​The CS1205X was designed for permanent installation along with the batteries​
​being charged. Use only CSA/UL approved cables and connectors. Use of cable or​
​connectors other than specified will void the warranty, void UL certification, and could be a​
​safety hazard. Figure 3 shows the location of connectors.​

​Connectors​
​Table 3 provides a list of the CS1205X connectors.​

​Product​ ​Label​ ​Connector Type​ ​Connects to the….​

​CS1205X​
​CS1205IEC​

​DC​
​output​

​4-pin Mini-Fit Jr.​ ​Motor controller – refer to​​Table 4​
​for additional information.​

​CS1205X​ ​AC input​ ​3-pin Mini-Fit Jr.​ ​AC receptacle – refer to​​Table 5​​for​
​additional information.​

​CS1205IEC​ ​AC input​ ​IEC​ ​AC receptacle​

​Table 3​​- Motor Controller Connections​

​Figure 3 shows the location of connectors on the CS1205X Battery Chargers.​
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​Pin out Definitions​
​The following section provides diagrams and pin out definitions for each connector on​
​the CS1205X Battery Chargers.​

​4-pin Mini-Fit Jr. Connector​

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

​Pin​ ​Name​ ​Description​

​1​ ​Charge Active Output​
​(inhibit)​

​Inhibits motor controller during battery​
​charging​

​2​ ​Raise Charge Input​ ​Controls battery charge mode​

​3​ ​Batt +​ ​Positive Battery​

​4​ ​Batt –​ ​Negative Battery​

​Mates with Molex housing #39-01-2040​

​Table 4​​- 4-pin Mini-Fit Jr. Cross Reference​
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​3-pin Mini-Fit Jr. and IEC Connectors​

​Figure 5 shows the pin numbering of the 3-pin Mini-Fit Jr. and IEC connectors.​
​Table 5 provides a pin, name and description cross reference.​

​Pin​ ​Name​ ​Description​

​1​ ​Neutral –​ ​Connects to AC line white wire (blue for international use)​

​2​ ​Ground​ ​Connects to AC line green wire​

​3​ ​Line +​ ​Connects to AC line black wire (brown for international​
​use)​

​Mates with Molex housing #39-01-4031​

​Table 5​​- 3-pin Mini-Fit Jr. Pin Cross Reference​

​Cabling​
​To connect the charger to an AC receptacle and motor controller, separate cables are​
​required (these cables are​​not​​included with the charger).​
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​Status LEDs​
​The CS1205X Battery Chargers are equipped with two status LEDs. These LEDs​
​indicate power input, charging status, and error conditions.​

​Slave – Connected to CS Controller​

​LED State​
​Description​​Gree​

​n​
​Yellow​

​On​ ​ON​ ​Raise charge line LO =​
​Charging V​

​Flash​ ​ON​ ​Raise Charge HI = Float Voltage​
​Table 6​​- Power Indicator LEDs​

​Power Supply (for lithium-Ion battery)​

​LED State​
​Description​

​Green​ ​Yellow​
​OFF​ ​FLASH​ ​AC Active but output is off​

​OFF​ ​OFF​ ​AC Inactive​

​SLOW FLASH​ ​ON​ ​No Fault​

​FLASH CODE​ ​ON​ ​Fault per chart​

​Table 7​​- Charge Status LEDs​
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​Fault Codes​
​Fault Codes​ ​Description​ ​Resolution​

​2​ ​Bulk charge timeout​ ​Shorted Battery Cell:​
​Bad Battery​

​3​ ​Overtemperature condition​ ​Insufficient heat dissipation - improve air flow​
​4​ ​Battery Connections incorrect​ ​Reverse Battery leads:​

​Bad Battery cable​
​5​ ​Low output voltage is present –​

​excessive load possible​
​Cable short​

​6​ ​Internal Fault​ ​Send back to CS​

​Table 8​​- Fault Codes​
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​Operation​

​The CS1205 charger is designed to provide a power source to be used for charging​
​lead-acid​​or​ ​lithium​​batteries​​on​​battery​​powered​​mobility​ ​vehicles.​ ​The​​charger​​can​​be​
​configured​ ​to​ ​work​ ​stand-alone​ ​as​ ​a​ ​movable​ ​device,​ ​permanently​ ​stationed​ ​and​
​connected​ ​to​ ​an​ ​AC​ ​mains​ ​outlet,​ ​or​ ​permanently​ ​connected​ ​to​ ​a​ ​battery​ ​powered​
​vehicle.​ ​When​ ​installed​ ​in​ ​a​ ​vehicle,​ ​it​ ​can​ ​be​​further​ ​configured​​to​​work​​stand-alone,​
​connected​​through​​a​​controller​ ​that​ ​is​ ​controlling​​the​​charge​​algorithm,​​or​ ​connected​​to​
​another​ ​communicating​ ​device​ ​for​ ​control,​ ​monitoring,​ ​and​ ​potentially​ ​reporting​ ​to​ ​a​
​remote​​monitoring​​location​​(telemetry).​​In​​addition,​​a​​Bluetooth​​adapter​​and​​phone​​app​​is​
​available​​to​​program​​the​​charger​​or​ ​gather​​information​​to​​aid​​in​ ​troubleshooting​​system​
​problems encountered in the field.​

​The Four basic modes of operation:​
​1.​ ​Stand-alone Power supply.​

​In this mode, the CS1205 operates as a constant voltage, power limited supply. It​
​does not check for battery presence. It will output a voltage that has been​
​programmed into the charger, up to a maximum power that has also been​
​programmed. In this mode, a maximum current can also be programmed that will limit​
​the current delivered to the load. If both current and power limits are configured, the​
​more restrictive of the two will be used for a given load. This can be used to supply​
​power to a system, or used as a power source for a battery that has it's own BMS to​
​control charging.​

​2.​ ​Slave charger.​​In this mode, the CS1205 operates together​​with one of several​
​CSLLC CS1108 or Phoenix controllers. The CS1205 will supply a signal to turn on the​
​controller and inhibit drive when AC power is present, and if programmed to allow​
​detection of the controller will enter slave mode when the controller is detected. In this​
​mode the controller will send a signal to the CS1205 to control it's output voltage as​
​required to properly charge a battery. The advantage of this mode of operation is that​
​the controller will know what charging state the charger is in at all times, and can​
​display charging information to the user through it's MMI. If equipped with telematics,​
​the controller can report current or historical charging information to the cloud to be​
​used for remote maintenance and monitoring. This also will inhibit motor controller​
​driving when charger is active.​

​3.​ ​Stand-alone fast charger.​​In this mode, the CS1205​​operates as a stand-alone​
​battery charger. It will automatically detect the presence of a battery, and only apply​
​voltage when the battery is detected. By default it is set up to charge a lead-acid​
​battery, but charging voltages and times can be configured to support other battery​
​chemistries as well. It's basic charging states are:​

​a.​​Pre-charge.​​A fixed voltage is output for a short​​time period to allow the battery to​
​begin to accept a charge​

​b.​​Charge qualification.​​Charge acceptance is monitored​​to determine whether the​
​battery is already charged - if so the charger will switch to charge maintenance​
​mode​

​c.​​Bulk charge.​​The charger will output it's allowed​​current/power until the battery​
​reaches a programmed voltage or charge acceptance drops below a programmed​
​current. If neither occurs in a programmed period of time, charge timeout fault will​
​be declared​

​d.​​Charge balance (overcharge).​​The charger will output​​a fixed voltage until the​
​charge acceptance drops below a programmed current, or until a programmed time​
​has elapsed. The charger can also be programmed to output a fixed current​​during​
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​this state (useful for some lithium BMS algorithms).​
​e.​ ​Charge maintenance (float).​​The charger will output​​a fixed voltage or current​

​until the charge cycle is reset or the charger or battery are disconnected. This​
​voltage can be programmed to be temperature compensated to match the voltage​
​profile of lead-acid batteries if desired.​

​4.​ ​Standalone Float Charger​

​The CS1205X 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/UL approved polarized battery connectors and​
​cables, and​

​●​ ​Leave the Raise Charge Input unconnected.​

​When used as a standalone charger, the CS1205X will charge the two 12 V batteries or​
​a single 24V battery to a terminal voltage of 27.6V, while limiting the maximum current​
​into the batteries to less than 6A preventing battery overheating.​

​When Used with Other Controllers​
​The CS1205X connectors shown in Table 4 and Table 5 should be used as a guide​
​when interconnecting with other controllers. The charge active Output (inhibit) signal (pin​
​1) of the DC Output connector can be used to inhibit drive operation while charging.​

​Wiring Diagrams​
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​Troubleshooting and Diagnostics​

​This section provides references to the latest troubleshooting and error code information for​
​the CS1205X 24V Battery Chargers.​

​The most current information is always available from the Control Solutions website. Table​
​9 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 9​​- Troubleshooting URL​

​Scan Here for Troubleshooting page.​
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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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