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1 Main Waveforms

The converter is operating sharing (mostly measuredCurrent sense Signals) equally the currents
between the two boost converters, the Master an@&kave. An indirect indication of the quality afroent
sharing between the two boost is also given bytbeemal analysis data provided in the following.

The current sharing happens down to very low vahfethe converter output current (total of the two
boosts) where in deep discontinuous mode (lout<%).88ly the Slave boost is conducting.

The following pictures show the main waveformsha# Synchronizing Circuit and of the Power Stage.
Synchronized (U3) Switching frequency is fs=260kimsynchronized frequency of Ul and U2 is
200kHz).

At full Load, 15A, Duty cycle is D=50% at 6.5V inpiD=30% at 9V input, D=7% at 12V.
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Measure P fregiC1) P2:duty(C1) P3:--- Pd:--- P& -- P&:---
value 254.3585 kHz 5311 %
status v

LeCroy

Synchronization Circuit 1: Out U3-TLC555D (C3), Gate of Q4 (C2), Synch_M aster signal (C4)
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File Verical Timebase Trigger Display Cursars
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Measure P fregq{C1) P2:dutyiC1) P3--- Pd--- FP5--- PE---
value 2585.0230 kHz 5311 %
status v '

[ 00 Edge
LeCroy 10/10/2008 12:03:28 PM

Synchronization Circuit 2: Out U3-TLC555D (C3), Synch_Master signal (C4), Synch Slave (C2)

O R i W NI A im0 OO S A o I s, X A R W

Rl
=]
£
c3
A
Measure P fregq{C1) P2:dutyiC1) P3--- Pd--- FP5--- PE---
value 618 kHz 9597 %
status A i

Current Sharing 1 (lout<0.35A) : VdsQL1 (C1, yellow), VdsQ2 (C3, blue),
in deep discontinuous mode/bur st mode only on slave boost (Q2)
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File  Verical Tim se  Triguer Display Cursors asure  Math Al i Litilities  Help
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Measure P :freq{C1) P2:dutyi1) P3--- P4:--- F5--- FE:---
value 18.83 MHz 37 %

status ki A

LeCroy 10/ 012008 5:02:33 AM ’
Current Sharing 2 (lout<0.35A) : VdsQ1 (C1, yellow), VdsQ2 (C3, blue),
in deep discontinuous mode/bur st mode only on slave boost (Q2)
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Measure P1freq(c1) P2:duty(C1) P3:--- P4:--- P5:--- PE:---
value 521.343 kHz 20.64 %
status 4 v

101 DIED 50054
Current Sharing 3 (lout=1A) : VdsQ1 (C1, yellow), VdsQ2 (C3, blue),
in discontinuous mode with both master and slave conducting
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Measure P :freq{C2) P2--- P3--- P4:--- P&:--- PE:---
walue 251.4220 kHz
status i
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Current Sharing 4 (Vin=9V lout=5A): VdsQ1 (C1, ydlow), VdsQ2 (C3, blue),
Vsense Q1 (C4, green), Vsense Q2 (C2, purple)
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Measure P1frea(C1) P2 duty(C1) P3- Pa- Pé--- PE-- -

value
status

264.7540 kHz

112 %

]

10/ 052008 11:53:25 A

Current Sharing 5 (Vin=6.5V lout=10A) : VdsQ1 (C1, yelow), VdsQ2 (C3, blue),
Vsense Q1 (C4, green), Vsense Q2 (C2, purple)
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2 Efficiency and Load Regulation

The efficiency diagrams are shown in the figureobelor 6.5V, 9V, 12V input voltage, as a functioftioe
output current.

Efficiency Curve for Vin = 6.5V, 9V, 12V
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The following table shows the measured values:

Vin[V]  lin[mA] Voutl[V] loutl[mA] Pin[W] Pout2[W] n%

6.558 2.10 12.30 1.00 13.772 12.300 89.3
6.549 4.12 12.30 2.01 26.982 24.723 91.6
6.539 6.10 12.30 3.00 39.888 36.900 92.5
6.530 8.13 12.30 4.00 53.089 49.200 92.7
6.520 10.18 12.30 5.00 66.374 61.500 92.7
6.563 12.25 12.30 6.04 80.397 74.292 92.4
6.553 14.25 12.30 7.00 93.380 86.100 92.2
6.535 16.46 12.30 8.04 107.566 98.892 91.9
6.524 18.60 12.30 9.04 121.346  111.192 91.6
6.507 20.75 12.30 10.01 135.020 123.123 91.2
6.496 22.96 12.30 11.00 149.148 135.300 90.7
6.552 24.96 12.30 12.00 163.538 147.600 90.3
6.539 27.25 12.30 13.00 178.188  159.900 89.7
6.563 29.40 12.30 14.00 192.952  172.200 89.2
6.550 31.85 12.30 15.01 208.618 184.623 88.5
9.116 1.49 12.30 1.00 13.583 12.300 90.6
9.109 2.94 12.30 2.02 26.780 24.846 92.8
9.102 4.33 12.30 3.00 39.412 36.900 93.6
9.095 5.76 12.30 4.00 52.387 49.200 93.9
9.087 7.22 12.30 5.01 65.608 61.623 93.9
9.080 8.71 12.30 6.04 79.087 74.292 93.9

Page 5 of 16 Power Management Solutions



13/10/08 #
PMP2663 Rev.C Test Results [NeIEXAS
9.066 10.12 12.30 7.00 91.748 86.100 93.8
9.059 11.64 12.30 8.04 105.447 08.892 93.8
9.045 13.13 12.30 9.04 118.761 111.192 93.6
9.037 14.58 12.30 10.01 131.759 123.123 93.4
9.023 16.08 12.30 11.00 145.090 135.300 93.3
9.016 17.59 12.30 12.00 158.591 147.600 93.1
9.033 19.07 12.30 13.00 172.259 159.900 92.8
9.026 20.60 12.30 14.00 185.936 172.200 92.6
9.093 21.99 12.30 15.01 199.955 184.623 92.3
12.040 1.09 12.30 1.00 13.124 12.300 93.7
12.030 2.16 12.30 1.99 25.985 24.477 94.2
12.030 3.25 12.30 3.01 39.098 37.023 94.7
12.020 4.31 12.30 4.00 51.806 49.200 95.0
12.010 5.40 12.30 5.01 64.854 61.623 95.0
12.010 6.53 12.30 6.06 78.425 74.538 95.0
12.010 7.55 12.30 7.00 90.676 86.100 95.0
12.010 8.68 12.30 8.05 104.247 99.015 95.0
12.030 9.70 12.30 9.01 116.691 110.823 95.0
12.020 10.84 12.30 10.06 130.297 123.738 95.0
12.020 11.88 12.30 11.01 142.798 135.423 94.8
12.010 12.98 12.30 12.01 155.890 147.723 94.8
12.010 14.09 12.30 13.02 169.221 160.146 94.6
12.000 15.19 12.30 14.01 182.280 172.323 94.5
12.010 16.30 12.30 15.01 195.763 184.623 94.3
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3 Control Loop Frequency Response
The figures below show the open loop response.®v,®V, 12V input voltage:
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4 Load Transients

The figure below show the response to load tratsidérhe current on the Output is stepping from A
full load 15A load and viceversa, with Vin=6.5V.

File ‘“erical Timehase Trigger Display Cursors heasure Math  Analysis  Liilities Help

"
-

LeCroy 1001072008 9:30:59 AM

Vout (C2), lout (C4, 10A/V current probe)
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5 Output and Input Ripple Voltage
The output ripple voltage is shown in the figuresolv:

File Vettical Timebase Trigger Displs
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Math Analysis Utilities Help
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LeCroy

ile  Vertical Timebhase

Output Voltage Rippleat full load 15A @ Vin=6.5V

Trigger Display
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C2

Measure
value
status

P1freq(C1)
I7H.7054 kHz
v

T
P2:duty(C1)
BB 45 %

4

P3---

- BEL
& Trailing number(s) in the filename were truncated to allow auto-numbering.

Output Voltage Rippleat full load 15A @ Vin=9V (C2), Vds Q1 (C1) and VdcQ2 (C3)

P5:-- - PG - -
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A
Measure P1:freqiC1) P2:duty(C1) P3--- P4--- FP5--- PE---

value 251.8869 kHz 4977 %

A
Measure P1freqiC1) P2:duty(C1) P3--- P4:--- P5:--- PE:---
value 253.7540 kHz 7281 %

status v 4

Lecr a0 m'
Input Voltage Ripple (C2), Output Voltage Ripple (C4) at full load 15A @ Vin=9V
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6 Thermal Images

The thermal images of board in different input &vat conditions are shown in the following.
In every picture the hottest spot is indicated,etbgr with the temperature of the most significant

components.

Several conditions of output load have been tedimdthe three selected input voltage, to check for
maximum operating temperature that could be holthbyboard:
A. Stop and Start application — lout=15A per 5$eltpwed by 20sec of no load;
B. Stop and Start application — the same timing oh{pAi is applied to Remote Shutdown (constant
maximum load always present in the output);
C. Continuous load 15A (maximum output current acewgdd the design);
D. Continuous load 10A (maximum allowable output cotite operate up to T=86 ambient).

Layout of the actual revision is not completely syeatrical, showing a larger copper area on the Maste
boost part. This is responsible of thermal diffeeefup to 14C in the worst measured case) between the
hottest spot in the correspondent component itvtbeboost converters.
The thermal difference is to neglect (up to°&pin the recommended conditions of operation (p, C

Measured Maximum Temperatures (hot spot) in thieift situations are summarized in the following
table, and detailed in the pictures (Tamb*25

lout=15A T=25sec D=20%

lout=15A continuous

lout=10A continuous

Vin = 6.5 9 12
A. 53.7 52.1 51.5
B. 69.5 68.4 70.8
C. 118.8 90.1 85.7
D. 71.5 62.3 59.5
A. lout=15A T=25TC D=20%

lout=15A T=25sec D=20% on Shutdown input

Output Power 15A T=25sec D=20%
Vin=6.5V

The same thermal pictures at Vin=9V and Vin=12V show neglectable temperature differences.
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B. lout=15A T=25sec D=20% on Shutdown Input

Output Power 15A T=25sec D=20% on
Shutdown Vin=6.5V
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Output Power 15A T=25sec D=20% on
Shutdown Vin=9V
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Output Power 15A T=25sec D=20% on
Shutdown Vin=12V

C. lout=15A continuous

Output Power Continuous 15A
Vin=6.5V
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Output Power Continuous 15A
Vin=12V
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D. lout=10A continuous

Output Power Continuous 10A
Vin=6.5V

Output Power Continuous 10A Vin=9V

Page 15 of 16 Power Management Solutions



13/10/08

PMP2663 Rev.C Test Results ﬁ%&‘ﬁ%ms

Output Power Continuous 10A
Vin=12V
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