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1 Photo

The photographs below show the PMP10878 Rev A assembly. This circuit was built on a PMP10878 Rev A
PCB.
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2 Converter Efficiency
The efficiency data of PMP10878Rev A was tested stage by stage.

2.1 Total efficiency:

During this test, AC source is applied to connector J1 with U1 shorted. The efficiency data is shown in the
tables and graph below.
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(=)
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E =—t—\/in:120VAC/60Hz

75%

0.000 10.000 20.000 30.000 40.000
Output power (W)

Vin(aC) | lin(A) | Pin(W) | 24V(V) | 2av(a) | vo1(v) | 101(a) | Vo2(v) | 102(a) | Vo3(v) | 103(a) | Pout(w) | Eff. (%)
120.03 0.64 45.87 24.32 1.04 5.09 0.99 5.13 0.49 3.29 1.01 36.16 | 78.82%
119.97 | 0.51| 35.84| 24.26| 0.80| 5.10| 083| 5.13| 041| 3.30| 081| 28.41|79.27%
120.10 0.38 26.57 24.18 0.59 5.12 0.63 5.15 0.30 3.31 0.61 21.14 | 79.57%
120.14 0.26 17.75 24.09 0.40 5.14 0.42 5.15 0.21 3.31 0.42 14.09 | 79.38%
120.23 0.21 13.48 24.24 0.30 5.15 0.30 5.16 0.15 3.31 0.30 10.58 | 78.46%
120.07 | 0.14| 9.12| 2424| 020| 520| 020] s5.20| 010| 3.31] 0.20 7.09 | 77.78%
120.20 0.08 4.66| 24.16 0.10 5.18 0.10 5.18 0.05 3.31 0.10 3.53 | 75.68%
120.33 | 0.02| 0.28] 2455| o000| 522 000| s5.22] o000| 3.33] 000 0.00| 0.00%
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2.2 5V & 3.3V converter efficiency with 12Vpc input:

During this test, 12Vp¢ source is applied to connector TP3 with U1 shorted. The efficiency data is shown in
the tables and graph below.
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0.000 2.000 4.000 6.000 8.000 10.000 12.000

Output power (W)

Vin(V) | lin(A) | Pin(W) | Vol(V) | lo1(A) | Vo2(V) | 102(A) | Vo3(V) | 103(A) | Pout(W) | Eff. (%)
12.00 | 1.150 | 13.800 | 5.070 120 | 5130| 049| 3.295| 1.00| 11.881 | 86.09%
12.01 | 1.039 | 11.768 | 5090 | 099 | 5130 | 049 | 3.295| 1.00| 10.831 | 92.04%
12.04 | 0.845 | 10.069 | 5100 | 082 | 5.130| 041 | 329 | 0.81 8.967 | 89.06%
12.07 | 0635 | 8272 | 5120| 063| 5140 | 032| 3312 0.60 6.842 | 82.71%
12.10 | 0418 | 6.604 | 5140 | 042 | 5160| 020| 3311| 041 4.537 | 68.70%
1212 | 0282 | 4764 | 5150| 030| 5160 | 0.10| 3.309 | 0.30 3.065 | 64.35%
12.14 | 0102 | 1.732| 5180| 0.10| 5180 | 0.05| 3.309| 0.10 1.113 | 64.27%
12.16 | 0.000 | 0760 | 5.180| 0.00| 5180 | 0.0 | 3.312| 0.0 0.000 | 0.00%
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3 Thermal Images

The thermal images below show a top view and bottom view of the board at 120V,c/60Hz input. The ambient
temperature was 20°C with no forced air flow. The outputs were loaded with 24V/1A, 5V/1A, 5V/0.5A,
3.3V/1A.
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Bottom Side
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Spot analysis Value
Amb Temperature 27.5°C
Area analysis Value
SnubberMax 82.6°C
D6Max 73.5°C
U2Max 73.8°C
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4 Startup

The output voltages at startup are shown in the images below.

4.1 Full load startup @ 120Vac/60Hz: 24V/1A, 5V/1A (from J4), 5V/0.5A (from J5),
and 3.3V/1A outputs.
CH1: 24V, CH2: 5V(from J4), CH3: 5V(from J5), CH4: 3.3V

File Vertical Timebase Trigger Display Cursors Measure Math Analysis Utilities Help

5.00 Yidiv |8 2.00 Vidiv 2.00 Vidiv 5.00 msidiv
-10.00 ¥ ofst]§ -6.000 ¥ ofst| -6.000 ¥ ofst 250 kS

LeCroy 112712015 8:34:59 AM

4.2 No load startup @ 120Vac/60Hz.
CH1: 24V, CH2: 5V(from J4), CH3: 5V(from J5), CH4: 3.3V

File Vertical Timebase Trigger Dis Cursors Measure Math Analysis Ulilities Help

5.00 ms/div fNormal 1450 ¥

5.00 Yidiv |5 2.00 Vidiv

-10.00 ¥ ofst]) A -6.000 ¥ ofst 250 kS 5.0 MS/s | Edge Posttive
LeCroy Waiting for Trigger  1/27/2015 8:36:48 AM
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5 Cross regulation

Cross regulation between 24V and the input voltage at U2 is tested at 120V c/60Hz input with U1 shorted.

Current(A) Voltage(V)
24V | 5V(from J4) | 5V(from J5) | 3.3V | 24V 12V(D2D/U2 input)
1 0 0 0| 23.61 13.18
0.103 0.992 0.489 | 0.989 | 26.33 11.67
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6 Output Ripple Voltages

The output ripple voltages are shown in the plots below with full load and 120V c/60Hz input.

6.1 24V, and 12V (U2 input): 24V/1A, 5V/1A (from J4), 5V/0.5A (from J5), and
3.3V/1A outputs.

File Vertical Timebase Trigger Display Cursors Measure Math Analysis Utilities Help

——
k3
a
:J'—Ei;_
i i
———

Measure P1:pkpk(C1) P2i--- P3i- - - P4 - - PSi- - - PE:- - -
value 434 mv

v
LeCroy g 112712015 8:11:43 AM

6.2 24V, and 12V (U2 input): no load.

File Vertical Timebase Trigger Display Cursors Measure Math Analysis Utilities Help

Measure P1:pkpk(C1) P2--- P3i--- P4- - - P5i- - - PBi- - -
value 206 mv
v

i

1.00 msidiv

250 kS

1427/2015 8:20:25 AM
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6.3 5V(from J4): 5V/1A (from J4), 5V/0.5A (from J5), and 3.3V/1A outputs.

File Vertical Timebase Trigger Display Cursors Measure Math Analysis Utilities Help

12

'y

5.00 psidiv | Stop
50.0kS 1.0 GS/s | Edye

1427/2015 4:45:29 AM

6.4 5V(from J5): 5V/1A (from J4), 5V/0.5A (from J5), and 3.3V/1A outputs.

File Vertical Timebase Trigger Displz Cursors Measure Math Analysis Ulilities Help

TN TN L T N TN LN
B’ | N IS \.,/’ S \,/

LeCroy 142772015 4:43:15 AM
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6.5 3.3V:5V/1A (from J4), 5V/0.5A (from J5), and 3.3V/1A outputs.

File Vertical Timebase Trigger Display Cursors Measure Math Analysis Utilities Help

NI
NS W

0
LeCroy

6.6 5V(from J4): no load.

File Vertical Timebase Trigger Display Cursors Measure Math Analysis Utilities Help

2.00 msidiv | Stop v
10 MSis §Edge ive

1127i2015 4:45:46 AM

200 kS
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6.7 5V(from J5): no load.

File Verical Timebase Trigger Display ( Measure / s Utilities Help

50.0 miVidiv,
0.0mY offset

LeCroy

6.8 3.3V:no load.

File Vertical Timebase Trigger Display Cursors Measure Math Analysis Utilities Help

50.0 midiy
0.0 mY otfsed]
LeCroy 102712015 4:41:51 AM
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7 Dynamic Load Response

The image below shows the dynamic load response on 24V at 120V ,c/60Hz. Load step is from 1A(2second)
to 3A(20mS). 5V and 3.3V are at full load during this test.

File Verical Timebase Trigger Display Cursors Measure Math Analysis Utilities Help

C2|

LeCroy 112772015 9:38:32 AM
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8 Switching Waveforms
The images below show key switching waveforms of PMP10878RevA. The waveforms are measured at full
load.

8.1 Voltage at Q1 Drain @ 90Vac/60Hz input and 24V/1A, 5V/1A (from J4), 5V/0.5A
(from J5), 3.3V/1A outputs

File Vertical Timebase Trigger Display Cursors Measure Math Analysis Utilities Help

[
1 il
h L ! F
[ ' I
iy ARty haa ]ﬂ ‘
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- o \—m‘ s
Measwre P1:max(C1) P2--- P3--- P4:- - - P5:- - - P6&:-
value 600 Y
status v
LeCroy : 1127/201 57:45:32 AM

8.2 Voltage at Q1 Drain @ 132Vac/60Hz and 24V/1A, 5V/1A (from J4), 5V/0.5A (from
J5), 3.3V/1A outputs

File Vertical Timebase Trigner Display Cursors Measure Math Analysis Utilities Help

P3i- - - P4 - - PSi- - - PE:- - -

imebase 0.0 ps] [Tri
10.0 psidiv | Normal
100 kS 1.0 GS/s |Edge

12712015 7:44:02 AM

Measwre P1:max(C1) P2---
value 79V
status v
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8.3 Voltage at U2 SW1 and SW2 pins @ 12Vpc input on U2 and 5V/1A (from J4),
5V/0.5A (from J5), 3.3V/1A outputs

CH1: SW1, CH3: SW2

File Verical Timebase Trigger Display Cursors Measure Math Analysis Utilities Help

500 ns/div | Stop
5.00kS 1.0 GS/s jEdge Positive

1/26/2015 10:23:50 AM
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