Make Your Own Dual 2/4/6 Cell NiCd Battery Charger with Peak Detect 

by C. Blaurock, modified by E. Gillman  Rev. 3

Introduction

This circuit is designed to peak charge 2, 4 or 6 cell NiCd battery packs (two packs at once).  It's programmed for a C/5 charge rate of 400 mA for 2000mAh batteries.  It uses a 13.8VDC, 2.5 amp power supply.  It is based on a Maxim IC, the MAX713, which is available mail order from suppliers like DigiKey.   Free samples may also be obtained directly from Maxim. http://www.maxim-ic.com/index.cfm
Materials

(1) plastic project box

(1) circuit board

(1) type M power jack

(2) DPDT switches

(2) green LED’s

(2) red LED’s

(4) banana jacks

(2) 16 pin DIP sockets

(2) MAX713 IC’s

(2) MJE2955T PNP transistors

(2) heat sinks

(2) 1N4001 diodes

(2) 1.0 ohm resistors (Rs)

(2) 1.5 ohm resistors (Rs)

(4) 500 ohm

(2) 150 ohm

(2) 68K ohm

(2) 22K ohm

(2) 10 uF

(4) .01 uF

(2) .05 uF

Operation

1. The circuit is designed for Vin = 12V at 1500 mA supplying both charging circuits. 

2. Green LED D2 indicates the unit has power.

3. SW2 programs the number of cells to 2, 4 or 6 (an incorrect setting will cause peak detection to fail and will probably damage the pack). 

4. Fast charge starts as soon as the pack is connected. Red LED D3 indicates fast charge. 

5. Fast charge stops, and C/16 trickle charge begins, when the unit detects a 

battery voltage peak OR the unit times out after 264 minutes (about 4 hours).

Notes on the above: 
1. Vin should be about 1.7V/cell+1.5V. For a 6 cell RC pack you need a 12V supply. A 9V supply will work if you are only doing 4 cell Rx packs. Try to get at least a 0.5A supply to be safe. Vin should not exceed 20V. If you want to have Vin greater than 20V, see the data sheet. (You'll need to add two components and make sure all components can handle the voltage. Also check that the transistor T1 can dissipate the extra power). 

2. The resistor Rs sets the charge current. If you want to do other size packs, you can change the charge current according to the relation:

Icharge = 0.25V / Rs 

e.g. as designed Rs = 0.5 ohm but changed later to 0.6 ohm.  You can replace Rs with a higher value for lower currents, or figure out a switching arrangement to do more than two currents. 

3. You can do other pack sizes (e.g. 5 cell) by connecting PGM0 and PGM1 appropriately to V+, REF, BAT-, or leaving them open. Don't do this without studying the data sheet, or you'll kill the pack. 

4. The MAX713 chip has an undervoltage detect. If the pack voltage is below 0.4V/cell when you connect it, it will start in trickle charge mode until voltage reaches 0.4V/cell then go into fast charge. 

5. The unit may timeout before peak is detected (this is because not all the energy put into the battery gets converted to charge). This should only happen if the pack was almost completely depleted at the start, and it should be within 80% of full. To be sure you have the peak you can restart the fast charge (unplug then plug the pack in). I added a push-open switch to open Vin so that you don't need to unplug the pack to restart the timer.
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Construction notes: 

I laid the circuit out on perfboard, sized to fit in a 2x3x6 in Radio Shack project case. Use a DIP socket, don't solder directly to the MAX713 pins. 

I used a heat sink cut in half for the two PNP power transistors.  I would recommend using as large a heat sink as possible since the transistor gets VERY hot!

I use a Type M power jack for the DC supply.  I used two Tamiya connectors for the battery connections.  I also used  banana plug sockets as test points for BAT+ and BAT-.

I used 3V green and red LED’s for power on and fast charge indicators.

From the data sheet for the MAX713:  to disable the temperature cutoff you should connect THI to V+ and TLO to Batt-.  (In the circuit by Blaurock, the THI pin is left open – I’m not sure why).  Also, I connected a 22K resistor from Batt- to Temp and a 68K resistor from Ref to Temp.

I set the timeout to 264 min, with V slope termination enabled, by connecting both PGM2 and PGM3 to Batt-.  This also sets the voltage across Rsense = 31mV during trickle charge, resulting in Itrickle=31mA. 

I used a DPDT switch (with center off) to program for 2, 4, or 6 cell battery packs.

I used a Radio Shack 500/1000 mA ammeter to monitor charging current.

NOTE:  The circuit was built as described above, but Ifast would only reach 350mA.  The circuit would also occasionally fail to terminate fast charging.  Therefore, Rsense was changed to 1 ohm to reduce Ifast = to 250mA.  The DC power supply was changed from 12V to 13.8V, but still would not reach 500mA.  The power transistor was next changed to an MJE2955T, which allowed Ifast up to 500mA.  Rsense was finally set at 0.6 ohm (1.0 and 1.5 ohm resistors in parallel) which resulted in Ifast=400mA   Everything is now working fine.

ACKNOWLEDGEMENT: this circuit was designed using information contained in the MAX713 data sheet. 

DISCLAIMER: I'm an EE, but I don't design circuits for a living. This circuit SHOULD work for you, but I make no guarantees. Test it carefully. 

C. Blaurock and E. Gillman
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