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1 Photo

The photographs below show the PMP20396 Rev B assembly. This circuit was built on a PMP20396 Rev A
PCB.
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2 Converter Efficiency
The efficiency data is shown in the table and graph below
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PMP20396 Rev B Test Results
V|N = 3OOVDcZ
Vin DC Pin Vout lout Pout | Eff @300VvDC
300 52.8 11.91 4 47.64 90%
300 50.26 11.91 3.8 45.258 90%
300 47.7 11.91 3.6 42.876 90%
300 45.2 11.92 3.4 40.528 90%
300 42.6 11.92 3.2 38.144 90%
300 39.9 11.91 3 35.73 90%
300 37.3 11.91 2.8 33.348 89%
300 34.74 11.92 2.6 30.992 89%
300 32.11 11.93 2.4 28.632 89%
300 29.54 11.93 2.2 26.246 89%
300 26.92 11.94 2 23.88 89%
300 24.34 11.94 1.8 21.492 88%
300 21.7 11.94 1.6 19.104 88%
300 19.12 11.95 14 16.73 88%
300 16.5 11.95 1.2 14.34 87%
300 14 11.95 1 11.95 85%
300 11.4 11.95 0.8 9.56 84%
300 8.8 11.96 0.6 7.176 82%
300 6.3 11.96 0.4 4.784 76%
300 3.7 11.96 0.2 2.392 65%
300 2.35 11.96 0.1 1.196 51%
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PMP20396 Rev B Test Results
V|N = 350VDcZ
Vin DC Pin Vout lout Pout | Eff @350VDC
350 53 11.87 4 47.48 90%
350 50.4 11.88 3.8 45.144 90%
350 47.8 11.89 3.6 42.804 90%
350 45.22 11.89 3.4 40.426 89%
350 42.6 11.9 3.2 38.08 89%
350 40.1 11.9 3 35.7 89%
350 37.4 11.9 2.8 33.32 89%
350 35 11.91 2.6 30.966 88%
350 32.4 11.92 2.4 28.608 88%
350 29.7 11.92 2.2 26.224 88%
350 27.1 11.93 2 23.86 88%
350 24.5 11.94 1.8 21.492 88%
350 22 11.94 1.6 19.104 87%
350 19.3 11.94 14 16.716 87%
350 16.8 11.94 1.2 14.328 85%
350 14.15 11.95 1 11.95 84%
350 11.68 11.95 0.8 9.56 82%
350 9 11.96 0.6 7.176 80%
350 6.4 11.97 0.4 4.788 75%
350 3.9 11.97 0.2 2.394 61%
350 2.49 11.97 0.1 1.197 48%
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VN = 4OOVDC:

Vin DC Pin Vout lout Pout Eff @400VDC
400 52.8 11.89 4 47.56 90.08%
400 50.4 11.9 3.8 45.22 89.72%
400 48 11.9 3.6 42.84 89.25%
400 44 11.9 3.4 40.46 91.95%
400 42.8 11.91 3.2 38.112 89.05%
400 40 11.9 3 35.7 89.25%
400 37.6 11.9 2.8 33.32 88.62%
400 34.8 11.92 2.6 30.992 89.06%
400 32.4 11.92 2.4 28.608 88.30%
400 29.6 11.93 2.2 26.246 88.67%
400 27.2 11.93 2 23.86 87.72%
400 24.4 11.93 1.8 21.474 88.01%
400 22 11.93 1.6 19.088 86.76%
400 19.2 11.94 14 16.716 87.06%
400 16.8 11.94 1.2 14.328 85.29%
400 14.4 11.94 1 11.94 82.92%
400 11.6 11.95 0.8 9.56 82.41%
400 9.2 11.96 0.6 7.176 78.00%
400 6.4 11.96 0.4 4,784 74.75%
400 4 11.96 0.2 2.392 59.80%
400 2.4 11.96 0.1 1.196 49.83%
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3 Thermal Images

The thermal images below show a top view and bottom view of the board. The ambient temperature was
20°C with no forced air flow. The output was at 12V/4A load.

Vi n- 400VDC

- Top side

Parameters Value
Ambient 36.2°C
Area analysis Value
Q903 Max 52.3°C
Q904Max 57.0°C
R901Max 57.6°C
R902Max 57.0°C
R903 Max 55.7°C
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Vin : 400Vpc

- Bottom side
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Parameters Value

Ambient 36.2°C
Area analysis Value

Q903 Max 52.3°C
Q904Max 57.0°C
R901Max 57.6°C
R902Max 57.0°C
R903 Max 55.7°C
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4 Startup

The output voltage at startup is shown in the images below.

4.1.1 Start Up @ 120Vpc: 5V,p/0A, 12V,/0A, 5Vs/0A, and 12Vs/0A.
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Measure P1:ampl(C1) P2:rise(C1)
value 5.000 V 2.5720 ms

Timebase 0.00 ms

2.00 ms/div Stop 228V
-2.000 V ofst] 100kS 5.00MS/s Edge Negative
X1=0.00 msAX=  0.00 ms
X2=0.00 ms 1/AX= 0 Hz
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Measure P1:ampl(C1) P2:rise(C1)
value 13.173 V 2.5168 ms

1.00 ms/div Normal 228V
100kS 10.0MS/s Edge Positive
X1=0.00 msAX= 0.00 ms
X2= 0.00 ms 1/AX= 0 Hz
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Measure P1:ampl(C1) P2:rise(C1)
value 3.867 V 1.22274 ms

status

Timebase-1.32 msf Trigger CHES
500 pys/div Normal 228V

-3.050 V ofst 100kS 20.0MS/s Edge Positive

X1=0psAX= 0Oups
X2=0 ps 1/AX= 0 Hz
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Measure P1:ampl(C1) P2:rise(C1)
value 11.867 V 3.5313 ms

Timebase sf Trigger DC,

2.00 ms/div Normal 228V
100kS 5.00MS/s Edge Positive
X1=0.00 msAX=_ 0.00 ms
X2=0.00 ms 1/AX= 0 Hz
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4.1.2 Start Up @ 120Vpc: 5V,/0.3A, 12V,/0A, 5Vs/0.2A, and 12V/0A.
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Measure P1:ampl(C1) P2:rise(C1)
value 5.013Vv 2.5100 ms
Timebase -4.44 ms
2.00 ms/div Normal 228V
100kS 5.00MS/s Edge Positive
X1=0.00 msAX= 0.00 ms
X2=0.00 ms 1/AX=0 Hz
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Measure P1:ampl(C1) P2:rise(C1)
value 13.173 V 2.5168 ms
264 ms|
.00 ms/div Normal 228V
-6.10 V offset 100kS 10.0MS/s Edge Positive

X1=0.00 msAX=  0.00 ms
X2=0.00 ms 1/AX= 0 Hz
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Measure P1:ampl(C1) P2:rise(C1)
value 4.900 V 1.1531 ms
Timebase-4.44 msf Trigger CHES
2.00 ms/div Stop 228V
100kS 5.00MS/s Edge Positive
X1=0.00 msAX= 0.00 ms
X2= 0.00 ms 1/AX= 0 Hz
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Measure P1:ampl(C1) P2:rise(C1)
value 11.867 V 3.5313 ms
00 Vidi 200 ms/dv Normal 228V
-6.10 V offset 100kS 500MS/s Edge Positive

X1=0.00 msAX= 0.00 ms
X2=0.00 ms 1/AX= 0 Hz
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4.1.3 Start Up @ 400Vpc: 5V,p/0A, 12V,/0A, 5Vs/0A, and 12Vs/0A.
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Measure P1:ampl(C1) P2:rise(C1)
value 5.000 V 2.6098 ms
base-4.00 ms| Trigger  E)EE
1.000 V/div| 2.00 ms/div Normal 274V
-3.025V ofst 100kS 5.00MS/s Edge Positive
X1=0.00 msAX= 0.00 ms
X2= 0.00 ms 1/AX= 0 Hz
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Measure P1:ampl(C1) P2:rise(C1)
value 13.200 V 2.4616 ms
Timebase-4.00 ms ag
2.00V/ 2.00 ms/div Normal 274V
-6.05 V offset 100kS 500MS/s Edge Positive

X1=0.00 msAX= 0.00 ms
X2=0.00 ms 1/AX= 0 Hz
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Measure P1:ampl(C1) P2:rise(C1)
value 4.415V 1.0760 ms
Timebase -4.00 msj Trigger DC
2.00 ms/div Stop 274V
100kS 5.00MS/s Edge Positive
X1=0.00 msAX= 0.00 ms
X2= 0.00 ms 1/AX= 0 Hz
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Measure P1:ampl(C1) P2:rise(C1)
value 11.904 V 3.4412 ms
Timebase-4.00 ms
2 div 2.00 ms/div Normal 274V
100kS 500MS/s Edge Positive

-6.05 V offset
X1=0.00 msAX= 0.00 ms

X2=0.00 ms 1/AX= 0 Hz
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4.1.4 Start Up @ 400Vpc: 5V,/0.3A, 12V,/0.1A, 5Vs/0.2A, and 12Vs/4A.
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Measure P1:ampl(C1) P2:rise(C1)
value 4.975V 2.5867 ms
base-4.44 msf Trigger  CHES
1.000 V/div 2.00 ms/div Stop 228V
-3.050 V ofst 100kS 5.00MS/s Edge Positive
X1=0.00 msAX= 0.00 ms
X2= 0.00 ms 1/AX= 0 Hz
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Measure P1:ampl(C1) P2:rise(C1)
value 13.175V 2.4886 ms
status
Timebase -4.44 msj Trigger DC
Vidiv| 2.00 ms/div Normal 228V
-6.10 V offset 100kS 5.00MS/s Edge Positive

X1=0.00 msAX= 0.00 ms
X2=0.00 ms 1/AX= 0 Hz
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5Vs/0.2A
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Measure P1:ampl(C1) P2:rise(C1)
value 4.867 V 1.0282 ms
status

100kS 5.00MS/s Edge Positive
X1=0.00 msAX= 0.00 ms
X2= 0.00 ms 1/AX= 0 Hz
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Measure P1:ampl(C1) P2:rise(C1)
value 11.798 V 21.568 ms

Timebase-22.2 msf Trigger CHES
10.0 ms/div Normal 228V

100kS 1.00MS/s Edge Positive

X1=0.0 msAX= 0.0 ms

X2= 0.0 ms 1/AX= 0 Hz
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5 Turnoff

The output voltage at turnoff is shown in the images below.

5.1.1 Turnoff @ 400Vpc: 5Vp/0A, 12V,/0A, 5Vs/0A, and 12Vs/4A.

" N TELEDYNE LECROY

Everywhereyoulook™

A

Measure P1:ampl(C1) P2:rise(C1)
value 11.769 V -
status o

Timebase 20.0 ms|
20.0 ms/div Normal 274V

100kS 500kS/s Edge Negative

X1=0.0msAX= 0.0ms

X2= 0.0 ms 1/AX= 0 Hz
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6 Output Ripple Voltage

The output voltage ripple was measured with additional 2.2uF/50V ceramic capacitor on the probe BNC
connector.

6.1.1 Output Ripple @ 300Vpc: 12V/0A.

Everywhereyoulook™

"“ TELEDYNE LECROY

o v/\v.» - /(\VAVAV_\ /v*f\vf\vl\v, \MMW \/ﬁufh\f

Measure P1:pkpk(C2)
value 14.7 mvV
status

10.0 mV/div| 50.0 ys/div Single 0.00V
0 mV offset 100kS 200 MS/s Edge Positive
X1=0.0 psAX= 0.0 ps

X2= 0.0 ps 1/AX= 0 Hz

6.1.2 Output Ripple @ 300Vpc: 12V/4A.

" MW TELEDYNE LECROY
Everywhereyoulook™

Measure P1:pkpk(C2)
value 157 mvV
status

Timebase  1us
50.0 mVv/div| 50.0 ys/div Single  0.00V
0 mV offset 100kS 200 MS/s Edge Positive
X1=0.0 psAX= 0.0 ps

X2= 0.0 ps 1/AX=0 Hz
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6.1.3 Output Ripple @ 350Vpc: 12V/0A.

"i\ TELEDYNE LECROY
Everywhereyoulook

“N\w\/f\v’\/“‘v ‘ mv/\v"v‘v‘\/v“v'#\v VAVAVAVAW RVA

6.1.4 Output Ripple @ 350Vpc: 12V/4A.

AW TELEDYNE LECROY
" erywhereyoulook™
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6.1.5 Output Ripple @ 400Vpc: 12V/OA.

" MW TELEDYNE LECROY
Everywhereyoulook™

v"v‘wrv’\v“\fwwmufv vvvr V Av’\f\.m

Measure P1:pkpk(C2)
value 19.3 mvV
status

10.0 mV/div| 50.0 ys/div Single  0.00V
0 mV offset 100kS 200 MS/s Edge Positive
X1=0.0 psAX= 0.0 ps

X2= 0.0 ps 1/AX= 0 Hz

6.1.6 Output Ripple @ 400Vpc: 12V/4A.

”‘ TELEDYNE LECROY
Everywhereyoulook”
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Measure P1:pkpk(C2)
value 150 mv
status

50.0 mV/div, 50.0 ys/div Stop 0.00V
0 mV offset 100kS 200 MS/s Edge Positive
X1=0.0 psAX= 0.0 ps

X2= 0.0 ps 1/AX=0 Hz
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7 Frequency Loop Response

7.1 400V Full load 4A

o
o

Gain

-60

60

Gain

-60

O/ \/\ J‘wj Siid Bl LT TT1 i
ide Bar: 1 Slide Bar:
50fdB, = 2.748 k Frequency (Hz) 2Bk Frequency (Hz)
\ 0 Gain (dB) 2411 Gain (dB)
6561 Phase (deg) -332.3 m Phase (deq)
4b 48 | -189  Slope (20dB/decade) 0.655 Slope (20dB/decade) e
o dB \ E
T
0dB ] , 60 de
MRS [ |
1-Gain ' A ST T
1-Phase I 0 ded
™~ /\
10 dB \ A -30 deg
20dB 60 ded
A\ A\l
-30dB oA | 0 dof]
-40 dB \/ '|1 ZT
50 dB -150 fle
N T N T
: : ; : L
SN c = =
10 Frequency 100 k
7.2 350V Full load 4A
Y 11 [ TTTTT [A] I TTTTI
50 dB ™ 1 Sice Bar 1 Siide Bar:
2632 k Frequency (Ha) 2626k Frequency (Hr)
\ §233 Prase on £206 m brass eee)
404dB -211  Slope (20dB/decade) -6.06  Slope (20dB/decade) 1]
30dB \ E
—
20dB — | 60 de:
T [
1-Gain| =] I 3|0 dle
0dB \A I 0 ded
1048 ™ | g Tg
20dB \ - |0 2
-30dB &o ded
) ﬂ
-40dB JIETEE
T
50 dB -150 de:
E - E - ‘
1-Phase = - =
10 Frequency 100 k

Page 20 of 24

Power Management Solutions

180

Phase

-180

180

Phase

-180



05/24/2017

PMP20396 Rev B Test Results

‘v'i TEXAS
INSTRUMENTS

7.3 300V Full load 4A
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8 Load Transient Response

8.1 Full Load (4A) to Half Load (2A) 400V

Everywhereyoulook™

I"‘ TELEDYNE LECROY

Measure P1:pkpk(C2)
value 523 mV
status

! Timebase  1ms
100 mV/div < /di 50.0 ms/div Stop 0.00V
-100 mV ofst - A ofs 100kS 200kS/s Edge Positive
X1=0.0msAX= 0.0ms
X2= 0.0 ms 1/AX= 0 Hz

8.2Half Load (2A) to Light Load (0.1A) 400V

" N TELEDYNE LECROY

Everywhereyoulook”

Measure P1:pkpk(C2)
value 387 mV
status

G4 Timebase  1ms
100 mV/div i 50.0 ms/div Stop 0.00V
-100 mV ofst A 100kS 200kS/s Edge Positive
X1=0.0 msAX= 0.0 ms

X2= 0.0 ms 1/AX= 0 Hz
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9 Switching Waveforms

9.1.1 Switching Waveform @ 400Vpc: 12V/0A

"‘ TELEDYNE LECROY

Everywhereyoulook™

)
T e 1., - 2 e . L, Gt s VRN Bl 0. |
s e e e— — s

Measure P1:rms(C3) P2:ampl(C3)
value 3234V 440.0 V
X

50.0 ys/div Stop 12V
100kS 200MS/s Edge Positive
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9.1.2 Switching Waveform @ 400VDC: 12V/4A

"\‘ TELEDYNE LECROY

Everywhereyoulook™

e s P
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Measure P1:rms(C3) P2:ampl(C3)
value 3415V 4433V
status b4

5.00 ys/div Stop 12V
100kS 200GS/s Edge Positive
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