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1. Circuit Description

PMP9298 is a Wide-Vin, synchronous buck regulator. This design uses an LM5017 COT synchronous buck
regulator. The circuit has an operating input voltage range of 18V to 75V DC. The output is set to 15.0V

at 200mA continuous. All tests were performed at room temperature on an open bench.

Vin 18V-75V
Vout 15V
lout Max 0.2A
Fsw = 450KHz
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2. Photos

Top Side:

Bottom Side:
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3. Thermal Image.

Steady State Temp at 24Vin, 15Vout at 0.2A.

424

L2zs

The controller is the hottest item.
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4. Efficiency Data

Vout Function of Load Chart

E 15 — ~_
——series2
Series3
149 \
143
147 T T T T T T T T T 1
000 002 004 0.06 008 010 012 014 015 018 020
Load Current (4)
Efficiency Curve Data
(Vin) U] (Vour) (lour) (P (Pour) (Puoss) (EFf%)
18.00 0.011 15.05 0.00 0.20 0.00 0.20 0.00%
18.00 0.030 15.03 0.02 0.54 0.30 0.24 55.67%
18.00 0.047 15.02 0.04 0.85 0.60 0.25 71.02%
18.00 0.067 15.02 0.06 1.21 0.90 0.30 74.73%
18.00 0.085 15.02 0.08 1.53 1.20 0.33 78.54%
18.00 0.104 15.01 0.10 1.87 1.50 0.37 80.18%
18.00 0.123 15.01 0.12 2.21 1.80 0.41 81.36%
18.00 0.141 14.99 0.14 2.54 2.10 0.44 82.69%
18.00 0.161 14.95 0.16 2.90 2.39 0.51 82.54%
18.00 0.177 14.90 0.18 3.19 2.68 0.50 84.18%
18.00 0.199 14.84 0.20 3.58 2.97 0.61 82.86%
Vin) (Iin) (Vour) (lour) (P (Pour) (Puoss) (EFf%)
24.00 0.011 15.05 0.00 0.26 0.00 0.26 0.00%
24.00 0.026 15.02 0.02 0.62 0.30 0.32  48.14%
24.00 0.038 15.02 0.04 0.91 0.60 0.31 65.88%
24.00 0.053 15.02 0.06 1.27 0.90 0.37 70.85%
24.00 0.067 15.02 0.08 1.61 1.20 041 74.73%
24.00 0.082 15.02 0.10 1.97 1.50 0.47 76.32%
24.00 0.096 15.02 0.12 2.30 1.80 0.50 78.23%
24.00 0.109 15.02 0.14 2.62 2.10 0.51 80.38%
24.00 0.124 15.02 0.16 2.98 2.40 0.57 80.75%
24.00 0.138 15.02 0.18 3.31 2.70 0.61 81.63%
24.00 0.153 15.03 0.20 3.67 3.01 0.67 81.86%
(Vin) (i) (Vour) (lour) (Pin) (Pour) (Puoss) (EFf%)
75.00 0.013 15.05 0.00 0.98 0.00 0.98 0.00%
75.00 0.019 15.00 0.02 1.43 0.30 1.13  21.05%
75.00 0.023 15.00 0.04 1.73 0.60 1.13  34.78%
75.00 0.028 14.99 0.06 2.10 0.90 1.20 42.83%
75.00 0.032 14.99 0.08 2.40 1.20 1.20 49.97%
75.00 0.038 14.99 0.10 2.85 1.50 1.35 52.60%
75.00 0.043 14.99 0.12 3.23 1.80 1.43 55.78%
75.00 0.049 14.98 0.14 3.68 2.10 1.58 57.07%
75.00 0.053 14.99 0.16 3.98 2.40 1.58 60.34%
75.00 0.059 14.99 0.18 4.43 2.70 1.73 60.98%
75.00 0.064 14.99 0.20 4.80 3.00 1.80 62.46%
5 11/26/13



I3 TEXAS
INSTRUMENTS

Test Report PMP9298

5. Waveforms

Switch-Node Voltage and Output Ripple Voltage

18.0Vin, 15.0Vout @ 200mA load current.
(~72.0mV p-p Ripple)

@B 10.0Vidiv 1MQ 8y:20.0M m |/ 11.8v |
D 40.0mVidiv f By20.0M
oo |

24.0Vin, 15.0Vout @ 200mA load current.
(~76.0mV p-p Ripple)

©» 10.0v/div Ma Byzo.om B[Ry | (AeE®/11av ]
AT 40.0mVidiv N Byi20.0M

m
D [76.0mv

[2.0psidiv 5.0681s

158 acqs
Auto

2.0psidiv 5.068/s

405 acqs
Auto

200psipt

RL:100k

200psipt

RL:100k
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75.0Vin, 15.0Vout @ 200mA load current.
(~139.2mV p-p Ripple)

@D 40.0vidiv 1MQ By:20.0M [y | ([BeE® S s68v 2.0ps/div 5.0GS/s 200ps/pt
D 60.0mV/div N Byi20.0M “J‘ 1
«» acqs RL:100k
: uto

Transient Response Test

18.0Vin @ 100mA to 200mA, 100mA/us, Pulse f @ 55 Hz,
50% duty cycle, 15.0V out. Load Step on/off.

T Byzo0m (@ 162mn J(2.0msidiv s.omsis  200ns/pt
502 By:20.0M < u HiRes l
o« acgs. RL:100k
uto
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24.0Vin @ 100mA to 200mA, 100mA/us, Pulse f @ 55 Hz,
50% duty cycle, 15.0V out. Load Step on/off.

T 0.0mvidiv N, By200M [ [ zomsidiv s.0msis 200ns/pt

T B0.0mAldiv 500 8,:20.0M m Ru HiRes

- 186 acqs RL:100k
Auto

75.0Vin @ 100mA to 200mA, 100mA/us, Pulse f @ 55 Hz,
50% duty cycle, 15.0V out. Load Step on/off.

i

AN TR TRTETIA 2 RRT PRPPTINT Cey RTINS PO R T T N RL I mmu.mlmJnn.umm\uu.uMMﬂMmummuumulun_u
"wmm\ A e AT TR AT S

&TH 80.0mA/div 500 Byi20.0M 2 Ru HiRes
290 acas RL:10.0k

@ s0.0mviciv | Byzoom (e 162ma |(2.0msidiv sooksis  2.0psipt
Auto
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Startup Test

18Vin, 15Vout @ no load current.

«I» 10.0vidiv 1MQ By:20.0m |EeE» S 118v 20.0ms/div 10.0MS/s 100ns/pt
T 10.0vidiv 1MQ §y:20.0M Single Seq
@D 400mAldiv 500 §y:20.0m acas RL:20M

18Vin, 15Vout @ 90ohm Load.

«©» 10.0vidiv 1MQ By:20.0M (B 92y 20.0msidiv 50.0MSis 20.0ns/pt
@D 0.0vidiv 1MQ 8y:20.0M Single Seq
AT 400mA/div 500 B,:20.0M acqs RL:10.0M
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24Vin, 15Vout @ no load current.

P 10.0Vidiv 1MQ §,:20.0M (AeE» 118v 20.0ms/div 10.0MS/s 100nsipt
@@ 10.0vidiv M0 By:20.0M single Seq
T 400mAldiv 500 By:20.0M acas RL:2.0M

24Vin, 15Vout @ 120ohm Load.

«©» 10.0vidiv 1MQ §,:20.0M 20.0ms/div50.0MSIs  20.0ns/pt
D 10.0Vidiv 1MQ By:20.0M Single Seq 1
@TD 400mATdiv 500 §,:20.0M acqs RL:10.0M
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75Vin, 15Vout @ no load current.

1MQ By:20.0M [~ e WaIEY || 20.0mstdiv 10.0MSIs 100nsipt
MQ By:20.0M Single Seq
500 By:20.0M acqgs RL:2.0M

75Vin, 15Vout @ 3750hm Load.

B 40.0Vidiv 1MQ By:20.0M | 20.0mstdivs0.0MSls  20.0ns/pt

> 10.0vidiv M By:20.0M Single Seq 1
@D 400mAldiv 500 By:20.0M acgs RL:10.0M
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Short-Circuit Test

Applied to board under the following conditions:

18Vin, 15Vout @ no load current.

T 5.0Vidiv 1MQ By:20.0M ([AE»\ 7.38v [ s0opsidiv sooksis 2.0pslpt
D 400mA/div 500 By:20.0M Single Seq 1
RL:2.5k

18Vin, 15Vout @ 200mA Load.

@D 5.0V/div 1M By:20.0M | @e»\ 736V || s00usidiv 500kSIs 2.0usipt
@D s00mAdiv 500 By:20.0M Single Seq 1
RL:2.5k
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24Vin, 15V out @ no load current.

@D s.0vidiv 1MQ §y:20.0M (A 738v | [ s0opsrdiv sookss 2.0pslpt
@D 400mAldiv 500 y:20.0M Single Seq 1
RL:2.5K

24Vin, 15Vout @ 200mA Load.

T 5.0V/div 1MQ By:20.0M (Ae» "\ 738v [ s00psidiv s00kS/s 2.0usipt

@ s00mAvdiv 500 By:20.0M Single Seq 1
RL:2.5k
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75Vin, 15Vout @ no load current.

T 5.0V/div 1MQ By:20.0M (AE»\ 7.38v |[ soopsidiv s00ks/s 2.0sipt
ATD 00mAdiv 500 By:20.0M Single Seq
RL:2.5k

75Vin, 15Vout @ 200mA Load.

1MQ By:20.0M |BE» "\ 7.36v || s00usidiv s00ksis 2.0uslpt
500 By:20.0M Single Seq 1
RL:2.5k
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Short-Circuit Recovery Test

18Vin, 15Vout @ no load current.

@D s.0Vidiv 1MQ By:20.0M Qe /738 || s00psdiv S00ksis 2.0ps/pt
@D 500mATdiv 500 By:20.0M Single Seq 1
RL:2.5k

18Vin, 15V out @ 200mA Load.

@D s.0vidiv 1MQ By:20.0M (e s 7.38v | [ soopsidiv s00ksis 2.0psipt
@D s0omadiv 500 By:20.0M single Seq 1
RL:2.5k
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24Vin, 15Vout @ no load current.

@D s.0vidiv 1MQ §y:20.0M (e 738 | [ soopsrdiv sooksss 2.0psipt
@D 800mA/div 500 y:20.0M Single Seq 1
RL:2.5K

24Vin, 15Vout @ 200mA Load.

@D 5.0Vidiv 1MQ By:20.0M |Be» /7.36v |[ s00ustdiv so0kS!s 2.0usipt
@D s00mAdiv 500 Byi20.0M Single Seq 1
RL:2.5k
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75Vin, 15V out @ no load current.

[ @ s.ovraiv 1MQ By:20.0m |‘um S 7.36V | (‘s00usidiv sooksis 2.0psipt
@D s0omadiv 500 By:20.0M Single Soq 1
- 1acas RL:25k
Auto

75Vin, 15Vout @ 200mA Load.

T s.0VIdiv 1MQ §,:20.0M (A& s 7.38v | [ s0opsidiv 500kS/s 2.0pslpt

@D s00mAldiv 500 By:20.0M Single Seq 1
1acqs RL:2.5k

Auto
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