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A Demo Board for the MAX16832

By: Jim Christensen
Maxim Integrated Products

This board easily demonstrates the capabilities of the MAX16832. It is set up to directly drive up to seven different types of
single LEDs or, through a connector, can drive as many as 5 or 6 LEDs in a string. There are two ways to adjust the current
in an analog manner, and there are three ways to adjust the average current using pulse width modulation (PWM) dimming.

Input Voltage: 24VDC +/- 5%, rated for at least 1.5A, through a 2.5mm barrel connector.
VLED Configuration:  One on-board LED, or up to 6 LEDs in a string through connector J15. 1A maximum current.
Dimming: Two analog methods, three PWM methods. Maximum dimming ratio about 100:1.
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Figure 1. Picture of the MAX16832 Demo Board. Note the footprints for seven varieties of LEDs.




Figure 2. Schematic of the MAX16832 Demo Board



Figure 3. Layout of the MAX16832 Demo Board. Red is the top layer. Blue is the bottom layer.



Figure 4. Bill of Materials



BRIEF CIRCUIT DESCRIPTION
Overview

This demo board allows engineers to easily test the capability of the MAX16832. It does this in a number of ways.
1. It shows a solid layout example for noise free operation of a hysteretic buck LED driver.
It allows the use of common laptop power supply bricks as an input power source.
It allows quick analog adjustment of the LED current using two independent potentiometers.
a. Pot R4 changes the amount of sensed voltage that is applied to the IC
b. Pot R9, in conjunction with a shunt on J11, reduces the sense voltage through the TEMP_| input of the IC.
4. It provides footprints of seven popular LEDs.
5. It allows attachment of an external string of up to 6 LEDs using J15
6. Itallows LED current measurement by using a voltmeter across J8 and J9 or by inserting a current meter across the
LED select connectors (J1-J7).
7. It provides PWM dimming by three selectable methods:
a. Externally through J10
b. By an on-board microcontroller
c. By asimple 555 circuit and a logarithmic pot.
8. The board can be cut along a yellow line, if need be, to provide a complete solution that can be inserted into a
customer’s existing design.
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Input Voltage

This demo board accepts inputs from very standard “laptop” power supply sources that have a fairly standard 5.5/2.5mm
barrel connector. The stated input is 24V, but lower voltages are acceptable (as low as 12V), especially if the demo board is
to only drive one LED. The required current capacity of the source is 1.1A.

LEDs

This board has the footprint outlines for seven common LEDs. These include Cree XP-E, Nichia NS6_183, OSRAM Platinum
Dragon, Lumileds Rebel, Seoul P4 and P7 and the Sharp GW5B_F. While one of each of these LEDs may be placed on the
demo board, they are in parallel, so only one LED at a time will be driven by the MAX16832. To select which LED will be
driven, you must place on shunt on the appropriate connector for each LED. See the table below:

LED # LED Type Connector with Shunt
1 Cree XP-E J1
2 Nichia NS6_183 J2
3 Osram Platinum Dragon J3
4 Lumileds Rebel J4
5 Seoul P4 J5
6 Sharp GW5B F J6
7 Seoul P7 J7

You may connect an external string of LEDs whose forward voltage is less than the input voltage by about 2V. This typically
means 5 or 6 LEDs in series when using a 24V input. Connector J15, a 100mil square post receptacle provides the LED+
and LED- connections. See the table below for the pin out.

Connector location Signal

J15,Pins 1, 2 LED+
J15, Pins 3, 4 NC
J15, Pins 5, 6 LED-

Analog Current Adjustment

You can change the current, in an analog method, using one of two potentiometers. Resistors R1 and R2 produce the sense
voltage. Potentiometer R4, along with R3, taps a portion of that sensed voltage and presents it to the MAX16832 current



sense pin. By adjusting the pot, you can alter the current from 300mV to slightly more than 1A. The pot is set up so that
clockwise rotation increases the current.

An alternate method of changing the current is by using the TEMP_I input of the IC. This input is normally used for
temperature foldback when using negative co-efficient (NTC) thermistors, but this function can also be used to adjust the
current. If you want to use R9 to control the current, place a shunt across J11 and adjust pot R9 to achieve the desired value.
R9 is also configured to increase the current when turned clockwise.

Analog Current Measurement

There are two methods to measure the current to the LEDs. First, you can put a voltmeter across connectors J8 and J9.
The sense resistors, R1 and R2 provide a sense voltage when the LED current flows through them. Since the parallel
resistance of R1 and R2 is 650m , 1A will produce 650mV from J8 to J9, with J8 being more positive. Lower currents
produce proportionately lower voltages.

The second way to measure current is by placing a current meter in series with the on-board LED. Instead of using a shunt
on the selection connector (J1-J7), place a current meter in series. Once the current has been set properly, replace the
current meter with a shunt.

ON Button

To power the LEDs on, you must depress the “ON” momentary switch. This allows the DIM input to go high, or to one of the
PWM inputs. Once you release “ON”, the LED current stops.

Dimming

There are three ways to do pulse width modulated (PWM) dimming with this demo board. You can select which of these
three methods you want to use by making the proper connections on J13.

1) If you place a shunt between pins 2 and 1, you are choosing the external PWM that is applied to J10. If no signal is
present on J10, the default voltage on the DIM line is 3.3V, which will provide a 100% duty cycle to the MAX16832.

2) By placing a shunt across 2 and 3, you choose the on-board microcontroller as the PWM generator. The uC has three
momentary buttons to control the PWM generator. Pressing the “MODE” button rotates between three modes:

a) Ramping from 0.01% to maximum PWM and back to 0.01% in a slow (15s) manner,

b) Continuous duty cycle at maximum PWM

¢) Blinking with a 100ms pulse and a 1s period at the maximum PWM.
To set the maximum PWM used by all three modes, there are two buttons. Each time the “PWM+" button is pressed will
increase the maximum PWM by one step, and each time the “PWM-* button is pressed will decrease the maximum PWM
by one step. There are 100 steps between the smallest value (.01%) and the greatest value (99.999%) of maximum
PWM.

2) By placing a shunt between pins 2 and 4 you select the 555 timer as a PWM generator. This timer uses a single
logarithmic potentiometer to vary the duty cycle between 3% and 99% of a 240Hz squarewave.

Temperature Sensing With Current Foldback

Previously discussed was how to use the TEMP_I input for analog control of the LED current. This original intent of this input
is for temperature foldback. Although not populated, provisions are made on this board for an NTC resistor at position R6
and/or R11. If you decide to use a thermistor at R11, you must remove the existing zero-ohm resistor. You can also place a
“floor” on the resistance by removing the shunt on J11 and keeping the series pot, R9 in the circuit. Since this board comes
with R6, depopulated, and no shunts on J11 or J12, this circuit is not used in any manner.

Cutting the Demo Board For Direct Use In a Circuit

This board is designed to be used directly in a customer’s circuit. By cutting the board along the thin line around the
MAX16832 circuit, you can have a complete circuit board, ready to go. When you do this, you can no longer drive the single
LEDs, but you will have access to the external LED connector, J15. You are also disconnecting the ON signal, which
contains PWMing, but by populating R10 with a 10K resistor, you can have 100% operation.



POWER-UP PROCEDURE

1. Attach a 24V “brick” power supply with a 5.5mm outside / 2.5mm inside barrel connector. The inside conductor is positive,
and the power supply must be rated for at least 1.1A.

2. Dial R4 to the full counterclockwise (minimum) position.

3. Apply a shunt to the appropriate connector (J1-J7) for the LED that you want to drive. Alternatively, you can connect an
LED string to J15 being sure to match LED+ to the anode and LED _ to the cathode.

4. Initially, set J13 to the EXT PWM position (shunt between 2 and 1).

5. To be able to measure the current, place a voltmeter between J8 and J9. Alternatively, you can place an ammeter in
series, between the pins of the appropriate LED selection connector (J1-J7). If using an external LED string, place an
ammeter in series with the string.

6. Press the ON button and hold it.

7. While the LED is lit, adjust pot R4 to get the desired current. Use the voltmeter or ammeter in #6 as an aid.

8. Release the ON button.

9. Select one of the three PWM methods with connector J13.

10. You may press the ON button change the PWMing of the MAX16832 with either the external generator, thumbwheel pot
R14, or MODE/PWM+/PWM- switches, depending upon your J13 selection.



