QUICK START GUIDE FOR DEMONSTRATION CIRCUIT 653A
DUAL 15A HIGH FREQUENCY STEP-DOWN DC/DC CONVERTER

DESCRIPTION

Demonstration circuit 653A is a dual 15A high frequency
step-down DC/DC converter featuring the LTC3802EGN.
The LTC3802EGN itself is a synchronous voltage mode
controller. The nominal switching frequency of the
LTC3802 is 550kHz and its phase lockable synchroniza-
tion range is 330kHz to 750kHz, typical. Output #1 of
demonstration circuit 653A is a 3.3V / 15A rail and out-
put #2 is a 2.5V / 15A rail. The input voltage range is 7V
to 24V.

Table 1. Performance Summary (T, = 25°C)

LTC3802EGN

Features of the LTC3802EGN highlighted by demonstra-
tion circuit 653A include programmable up/down rail
tracking, high efficiency, and a fast load step response.
Typical applicatons include notebook computers, port-
able instruments, and battery operated devices.

Design files for this circuit board are available. Call
the LTC factory.

PARAMETER CONDITION VALUE
Minimum Input Voltage v
Maximum Input Voltage 24V
Output Voltage VoyT1 Vin =7V 1o 24V, IgyTy = 0A to 15A 3.3V 3%
Output Voltage VoyT2 Vin =7V to 24V, Igyto = 0A to 15A 2.5V 3%
Maximum Output Current VoyT1 louT1 15A
Maximum Output Current VoyTo louT2 15A
Typical Efficiency VouT1 Vi =24V, lgyT1 = 15A 92.3%
(5V bias supplied externally, V,,, disabled) Vin =12V, lgyT1 = 15A 94.3%
Vin="7V, lgyT1 = 15A 94.5%
Typical Efficiency Voyro Vi =24V, lgyT2 = 15A 90.2%
(5V bias supplied externally, V,;, disabled) Vin =12V, loyTo = 15A 93.0%
Vin="7V, lgyTo = 15A 93.0%
Airflow Tamg < 30°C No airflow required
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QUICK START PROCEDURE

Demonstration circuit 653A is easy to set up to evaluate
the performance of the LTC3802EGN. Refer to Figure 1
for the proper measurement equipment setup and follow
the procedure below.

1. Make sure JP1 is in the INT5V position, JP4 is in ei-
ther the RATIOMETRIC or COINCIDENT position and
JP2 is in either the 90 DEG. or 0 DEG. position.

2. Connect load to Vout1 and Vout2. Set to 15A.

3. With power off, connect the input power supply from
Vin to GND.

4. Turn on the input power supply and set the input volt-
age to 12.0V.

5. Check for the proper output voltages.
Vout1 = 3.201V to 3.399V
Vout2 = 2.425V to 2.575V

6. Apply 15A load to each of the outputs and re-check
regulation.

7. Once the proper output voltages are established, ad-
just the loads and input voltage within their respective
operating range and observe the output voltage regu-
lation, ripple voltage, efficiency and other parameters.
Refer to Figures 4 through 13 for efficiency curves
and plots showing the output voltage ripple, load step
response and rail tracking performance.

E€XTERNAL 5V BIAS

Demonstration circuit 653A contains an on-board 5V
buck regulator to provide a nominal 5V bias to
theLTC3802EGN. This 5V bias is used to power the gate
drivers and internal logic of the LTC3802EGN. To use the
internal supply, put jumper JP1 in the INT5V position. To
use an external lab supply, put jumper in the EXT5V po-
sition and connect output of lab supply from EXT5V to
GND.

NOTE: The external bias voltage needs to be between
4.5V and 6.0V.

LOAD STEP TESTING

The load step response can be tested with on-board
MOSFETs located at the output of each rail and pulse
generator. Refer to Figure 3 and follow the steps below
to measure the load step response.

1. Set the output of the pulse generator for a duty cycle
of less than 5% and an amplitude of 1V or below.

2. Connect the output of pulse generator from PULSE
GEN1 to GND or from PULSE GEN2 to GND.

3. Connect PULSED LOAD1 CURRENT or PULSED
LOAD2 current coaxial output to oscilloscope to
monitor load step current waveform. 10mV = 1A.

4. Connect oscilloscope probe to output voltage.

5. Apply input voltage to demonstration circuit 653A
and the desired amount of static load to the output.

6. Increase the amplitude of the pulse generator output
to obtain the desired load step height.

RAIL TRACKING

Either ratiometric or coincident rail tracking can be im-
plemented with the LTC3802. Use jumper JP4 to select
the rail tracking mode. A controlled ramp-down and
ramp-up can be implemented by shorting the PHASE pin
to ground and then releasing the short. Refer to Figures
9 - 13 for examples.
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Figure 1. Proper setup of measurement equipment.
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Figure 2. Measuring input or output voltage ripple.
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Figure 4. Typical efficiency curve of 3.3V rail at an input voltage of 12V.
+oV bias supplied separately and 2.5V rail disabled. F,, = 525kHz.
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Figure 5. Typical efficiency curve of 2.5V rail at an input voltage of 12V.
+0V bias supplied separately and 3.3V rail disabled. F, = 525kHz.
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-3 % Agilent Technologies

Figure 6. 3.3V output ripple. V,, =12.0V, I, = 15A, F, = 525KhZ. Measured directly across C,,.

~%.% Agilent Technologies

Figure 7. 2.5V output ripple. V,, =12.0V, I, = 15A, F, = 525KhZ. Measured directly across C,,.




QUICK START GUIDE FOR DEMONSTRATION CIRCUIT 653A
DUAL 15A HIGH FREQUENCY STEP-DOWN DC/DC CONVERTER

~%.% Agilent Technologies

5 * 1 2 3 -~ Ext

4
v v
Figure 8. 3.3V load step response, 7.5A to 15A. V,, = 12.0V, F, = 525KhZ. Measured directly across C,,,.
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Figure 9. 2.5V load step response, 7.5A to 15A. V,, =12.0V, F,, = 525KhZ. Measured directly across C,,,.
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~%.% Agilent Technologies

Figure 11. Coincident ramp-down tracking. I, ,= 15A. V, = 12.0V. PHASE pin shorted to ground.
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Figure 12. Ratiometric ramp-up tracking. |, ,= 15A. V,, = 12.0V. PHASE pin released from ground.
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Figure 13. Ratiometric ramp-down tracking. |, ,= 15A. V,, = 12.0V. PHASE pin shorted to ground.
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