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1. Design Specifications
Vin Minimum 10V
Vin Maximum 72V
Voutl 5.5V
lout 1 0.35A
Vout?2 5V
lout 2 0.150A
Approximate Switching Frequency 540 KHz Approx

Vout 1 and Vout 2 are isolated power rails. Voutl is reference to Input Supply’s Ground

2. Circuit Description and PCB details

PMP9480 is a dual output Flybuck Converter as well as Isolated amplifier combo solution that can not
only be used for sensing Line voltage or Line current but also provide Aux Bias power to complete
Industrial systems . The design accepts very Wide input voltage of 10 Vin to 72Vin DC(Work on any
Batteries such as 12VV/24V or 48V or any available Industrial DC bus ) and provides Isolated outputs of
5V@350mA(Primary Bias Supply for Controller , Amplifiers ,Interfaces, etc ) and 5V@150mA(Secondary
Isolated Bias for Isolated Amplifiers , Isolated communication etc ) . It features a small size and is an
inexpensive and more efficient solution to using Flyback or Pushpull converters .

Isolated Amplifier AMC1200 used in this design is a precision isolation amplifier with an output
separated from the input circuitry by a silicon dioxide (SiO2) barrier that is highly resistant to magnetic
interference. This barrier has been certified to provide galvanic isolation of up to 4000 VPEAK according
to UL1577 and IEC60747-5-2. Used in conjunction with isolated power supplies, this device prevents
noise currents on a high common-mode voltage line from entering the local ground and interfering with
or damaging sensitive circuitry.
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3. PMP9486 Board Photos
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4. Thermal Data

22.0

1172172014 10:41:04AM

IR thermal image taken at steady state with 30Vin and 150mA load (no airflow)
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5. Efficiency

5.1 Efficiency Chart
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Efficiency @Vin=48V
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5.2 Efficiency Data

Vin(V)  [lin(A) Voutl(V) [loutl(A) [Vout2(V) [lout2(A) [Pin(W) [Pout(W) |Efficiency(%) [Variation Vout2 Variation Voutl
11.869] 0.0617] 5.4731 0.05| 4.8915 0.07] 0.732317| 0.61606 84.12% -5.93% -2.27%
11.733] 0.0865[ 5.4629 0.1 4.915 0.07] 1.014905| 0.89034 87.73% -5.48% -2.45%
11.591 0.112| 5.4517 0.15] 4.9468 0.07] 1.298192| 1.164031 89.67% -4.87% -2.65%
12.141 0.132|  5.4585 0.2 5.004 0.07] 1.602612| 1.44198 89.98% -3.77% -2.53%
12.129 0.158|  5.4546 0.25 5.039 0.07] 1.916382| 1.71638 89.56% -3.10% -2.60%
12.114 0.184|  5.4508 0.3 5.073 0.07] 2.228976| 1.99035 89.29% -2.44% -2.66%
12.102 0.21] 5.4473 0.35 5.105 0.07] 2.54142| 2.263905 89.08% -1.83% -2.73%

Vin(V)  [lin(A) Voutl(V) [loutl(A) [Vout2(V) [lout2(A) [Pin(W) [Pout(W) |Efficiency(%) [Variation Vout2 Variation Voutl
12.117 0.033 5.463 0.05 5.057 0.01) 0.399861| 0.32372 80.96% -2.75% -2.45%
11.893 0.057, 5.453 0.1 5.107 0.01) 0.677901| 0.59637 87.97% -1.79% -2.62%
11.755 0.082 5.446 0.15| 5.1405 0.01] 0.96391] 0.868305 90.08% -1.14% -2.75%
11.607 0.109|  5.4399 0.2 5.191 0.01) 1.265163| 1.13989 90.10% -0.17% -2.86%
12.142 0.13| 5.4472 0.25| 5.2702 0.01] 1.57846| 1.414502 89.61% 1.35% -2.73%
12.128 0.155|  5.4439 0.3] 5.3519 0.01] 1.87984| 1.686689 89.73% 2.92% -2.79%
12.115 0.182|  5.4406) 0.35] 54341 0.01] 2.20493| 1.958551 88.83% 4.50% -2.85%

Vin(V)  [lin(A) Voutl(V) [loutl(A) [Vout2(V) [lout2(A) [Pin(W) [Pout(W) |Efficiency(%) [Variation Vout2 Variation Voutl
11.948| 0.0475[ 5.4667 0.05 4.964 0.04] 0.56753| 0.471895 83.15% -4.54% -2.38%
11.816 0.072 5.456 0.1] 4.9906 0.04]| 0.850752| 0.745224 87.60% -4.03% -2.57%
11.676 0.097| 5.4482 0.15| 5.0218 0.04] 1.132572| 1.018102 89.89% -3.43% -2.71%
12.149 0.118|  5.4536) 0.2 5.072 0.04] 1.433582|  1.2936 90.24% -2.46% -2.61%
12.136 0.144 5.45 0.25 5.11 0.04| 1.747584|  1.5669 89.66% -1.73% -2.68%
12.123 0.169 5.446 0.3 5.147 0.04] 2.048787| 1.83968 89.79% -1.02% -2.75%
12.11 0.196|  5.4427 0.35] 5.1823 0.04] 2.37356| 2.112237 88.99% -0.34% -2.81%

Vin(V) [lin(A) Voutl(V) [loutl(A) [Vout2(V) [lout2(A) [Pin(W) [Pout(W) |Efficiency(%) [Variation Vout2 Variation Voutl
11.791 0.076|  5.4788 0.05| 4.8195 0.1] 0.896116| 0.75589 84.35% -7.32% -2.16%
11.651 0.101|  5.4682 01| 4.8474 0.1] 1.176751| 1.03156 87.66% -6.78% -2.35%
12.147 0.121]  5.4692 0.15] 4.9058 0.1] 1.469787| 1.31096 89.19% -5.66% -2.34%
12.136 0.146|  5.4632 0.2] 4.9405 0.1] 1.771856| 1.58669 89.55% -4.99% -2.44%
12.123 0.172|  5.4593 0.25| 49744 0.1] 2.085156| 1.862265 89.31% -4.34% -2.51%
12.109 0.196|  5.4555 0.3 5 0.1] 2.373364| 2.13665 90.03% -3.85% -2.58%
12.096 0.224| 5.4518 0.35 5.036 0.1] 2.709504| 2.41173 89.01% -3.15% -2.65%

Vin(V) [lin(A) Voutl(V) [loutl(A) [Vout2(V) [lout2(A) [Pin(W) [Pout(W) |Efficiency(%) [Variation Vout2 Variation Voutl
11.653 0.101|  5.4877 0.05| 4.7149 0.15] 1.176953| 0.98162 83.40% -9.33% -2.01%
12.148 0.121|  5.4894 01 4.7762 0.15] 1.469908| 1.26537 86.08% -8.15% -1.98%
12.136 0.145|  5.4818 0.15 4.809 0.15| 1.75972| 1.54362 87.72% -7.52% -2.11%
12.124 0.17| 5.4738 02| 4.8418 0.15| 2.06108| 1.82103 88.35% -6.89% -2.25%
12.11 0.195| 5.4677 0.25| 4.8734 0.15] 2.36145| 2.097935 88.84% -6.28% -2.36%
12.096 0.221|  5.4641 0.3] 4.9026 0.15| 2.673216| 2.37462 88.83% -5.72% -2.43%
12.083 0.248|  5.4602 0.35 4.929 0.15] 2.996584| 2.65042 88.45% -5.21% -2.50%

Vin(V)  [lin(A) Voutl(V) [loutl(A) [Vout2(V) [lout2(A) [Pin(W) [Pout(W) |Efficiency(%) [Variation Vout2 Variation Voutl
48.114 0.019 5.712 0.05 5.306 0.04| 0.914166| 0.49784 54.46% 2.04% 2.00%
48.074 0.027 5.719 0.1 5.324 0.04] 1.297998| 0.78486 60.47% 2.38% 2.13%
48.04 0.033| 5.7078 0.15 5.336 0.04] 1.58532| 1.06961 67.47% 2.62% 1.93%
48.003 0.039| 5.7989 0.2 5.365 0.04| 1.872117| 1.37438 73.41% 3.17% 3.55%
47.962 0.046|  5.6905 0.25 5.386 0.04] 2.206252| 1.638065 74.25% 3.58% 1.62%
47.92 0.054| 5.6828 0.3 5.416 0.04] 2.58768| 1.92148 74.25% 4.15% 1.48%
47.877 0.063| 5.6762 0.35| 5.4549 0.04] 3.016251| 2.204866 73.10% 4.90% 1.36%
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Vin(V)  [lin(A) Voutl(V) [loutl(A) [Vout2(V) [lout2(A) [Pin(W) [Pout(W) |Efficiency(%) [Variation Vout2 Variation Voutl
48.137 0.015 5.72 0.05 5.589 0.01] 0.722055| 0.34189 47.35% 7.48% 2.14%
48.096| 0.0225| 5.7184 0.1 5.495 0.01] 1.08216| 0.62679 57.92% 5.67% 2.11%
48.06 0.029 5.714 0.15| 5.4577 0.01] 1.39374] 0.911677 65.41% 4.96% 2.04%
48.022 0.036, 5.705 0.2 5.467 0.01) 1.728792| 1.19567 69.16% 5.13% 1.88%
47.9882 0.043|  5.6934 0.25 5.505 0.01) 2.063493|  1.4784 71.65% 5.87% 1.67%
47.94 0.051| 5.6847 0.3] 5.5236 0.01] 2.44494| 1.760646 72.01% 6.22% 1.51%
47.898 0.059| 5.6788 0.35| 5.5603 0.01] 2.825982| 2.043183 72.30% 6.93% 1.41%
Vin(V)  [lin(A) Voutl(V) [loutl(A) [Vout2(V) [lout2(A) [Pin(W) [Pout(W) |Efficiency(%) [Variation Vout2 Variation Voutl
48.091 0.024 5.722 0.05| 5.2549 0.07] 1.154184| 0.653943 56.66% 1.06% 2.18%
48.055 0.03 5.7182 01| 5.2712 0.07] 1.44165| 0.940804 65.26% 1.37% 2.11%
48.019 0.036|  5.7055 0.15| 5.2891 0.07] 1.728684| 1.226062 70.92% 1.71% 1.88%
47.983 0.043| 5.6969 0.2 5.315 0.07] 2.063269| 1.51143 73.25% 2.21% 1.73%
47.94 0.051 5.688 0.25| 5.3393 0.07] 2.44494| 1.795751 73.45% 2.68% 1.57%
47.897 0.059| 5.6819 0.3 5.373 0.07] 2.825923| 2.08068 73.63% 3.33% 1.46%
47.854 0.066| 5.6757| 0.35| 5.40%4 0.07] 3.158364| 2.365153 74.89% 4.03% 1.35%
Vin(V)  [lin(A) Voutl(V) [loutl(A) [Vout2(V) [lout2(A) [Pin(W) [Pout(W) |Efficiency(%) [Variation Vout2 Variation Voutl
48.07 0.027| 5.7284 0.05| 52144 0.1] 1.29789| 0.80786 62.24% 0.28% 2.29%
48.096 0.034| 5.7184 0.1 5.2299 0.1] 1.635264| 1.09483 66.95% 0.57% 2.11%
48.002 0.04] 5.7016 0.15| 5.2499 0.1] 1.92008| 1.38023 71.88% 0.96% 1.81%
47.962 0.046|  5.6955 0.2 5.271 0.1] 2.206252|  1.6662 75.52% 1.37% 1.71%
47.922 0.054| 5.6881 0.25| 5.3049 0.1] 2.587788| 1.952515 75.45% 2.02% 1.57%
47.877 0.062| 5.6815 0.3 5.3393 0.1] 2.968374| 2.23838 75.41% 2.68% 1.46%
47.835 0.07] 5.6762 0.35] 5.3739 0.1] 3.34845| 2.52406 75.38% 3.34% 1.36%
Vin(V) [lin(A) Voutl(V) [loutl(A) [Vout2(V) [lout2(A) [Pin(W) [Pout(W) |Efficiency(%) [Variation Vout2 Variation Voutl
48.038 0.033|  5.7306) 0.05 5.154 0.15] 1.585254| 1.05963 66.84% -0.88% 2.33%
48.003 0.04] 5.7156 01 51754 0.15] 1.92012| 1.34787 70.20% -0.47% 2.06%
47.967 0.046| 5.6978 0.15| 5.1897 0.15| 2.206482| 1.633125 74.01% -0.20% 1.75%
47.929 0.053|  5.6935 0.2| 5.2226 0.15| 2.540237| 1.92209 75.67% 0.43% 1.67%
47.887 0.061| 5.6872 0.25| 5.2563 0.15] 2.921107| 2.210245 75.66% 1.08% 1.56%
47.844 0.069 5.682 0.3 5.2898 0.15] 3.301236| 2.49807 75.67% 1.73% 1.46%
47.8 0.076| 5.6778 0.35] 5.3215 0.15] 3.6328| 2.785455 76.68% 2.34% 1.39%
Vin(V) [lin(A) Voutl(V) [loutl(A) [Vout2(V) [lout2(A) [Pin(W) [Pout(W) |Efficiency(%) [Variation Vout2 Variation Voutl
24.103 0.02[ 5.5942 0.05 5.207 0.01] 0.48206] 0.33178 68.83% 0.13% -0.10%
24.031 0.034| 5.5879 0.1 5.24 0.01) 0.817054| 0.61119 74.80% 0.77% -0.22%
23.963 0.046|  5.5803 0.15 5.29 0.01] 1.102298| 0.889945 80.74% 1.73% -0.35%
23.892 0.059| 5.5762 0.2 5.342 0.01] 1.409628| 1.16866 82.91% 2.73% -0.42%
23.814 0.072| 5.5717| 0.25 5.387 0.01] 1.714608| 1.446795 84.38% 3.60% -0.51%
23.736 0.087| 5.5677| 0.3 5.4033 0.01] 2.065032| 1.724343 83.50% 3.91% -0.58%
23.658 0.101|  5.5643 0.35 5.437 0.01] 2.389458| 2.001875 83.78% 4.56% -0.64%
Vin(V) [lin(A) Voutl(V) [loutl(A) [Vout2(V) [lout2(A) [Pin(W) [Pout(W) |Efficiency(%) [Variation Vout2 Variation Voutl
24.06 0.028|  5.5946 0.05 5.129 0.04] 0.67368] 0.48489 71.98% -1.37% -0.10%
23.992 0.041| 5.5868 0.1 5.157 0.04| 0.983672| 0.76496 77.77% -0.83% -0.24%
23.923 0.053| 5.5797| 0.15 5.195 0.04| 1.267919| 1.044755 82.40% -0.10% -0.36%
23.85 0.066 5.576 0.2 5.227 0.04] 15741 1.32428 84.13% 0.52% -0.43%
23.774 0.08 5.5725 0.25 5.252 0.04] 1.90192| 1.603205 84.29% 1.00% -0.49%
23.697 0.094 5.569 0.3 5.278 0.04] 2.227518| 1.88182 84.48% 1.50% -0.55%
23.616 0.109]  5.5657| 0.35 5.312 0.04] 2.574144| 2.160475 83.93% 2.15% -0.61%
Vin(V)  [lin(A) Voutl(V) [loutl(A) [Vout2(V) [lout2(A) [Pin(W) [Pout(W) |Efficiency(%) [Variation Vout2 Variation Voutl
24.019 0.036| 5.5993 0.05 5.083 0.07] 0.864684| 0.635775 73.53% -2.25% -0.01%
23.952 0.048|  5.5885 01| 5.1147 0.07] 1.149696| 0.916879 79.75% -1.64% -0.21%
23.883 0.06| 5.5816 0.15 5.147 0.07] 1.43298| 1.19753 83.57% -1.02% -0.33%
23.809 0.074| 5.5788 02| 51754 0.07] 1.761866| 1.478038 83.89% -0.47% -0.38%
23 732 0.088 5.5754 0.25 52 0.071-2.088416 1.75785 84.17% 0.00% =0.44%
0 23.653 0.102| 5.5718 0.3 5.23 0.07] 2.412606| 2.03764 84.46% 0.58% 11/062%%4|
23.573 0.116 5.568 0.35 5.26 0.07] 2.734468 2.317 84.73% 1.15% —0.57%|
Vin(V) [lin(A) Voutl(V) [loutl(A) [Vout2(V) [lout2(A) [Pin(W) [Pout(W) |Efficiency(%) [Variation Vout2 Variation Voutl
23.98 0.042 5.601, 0.05 5.045 0.1] 1.00716] 0.78455 77.90% -2.98% 0.02%
23.912 0.055] 5.5913 0.1 5.076 0.1l 1.31516| 1.06673 81.11% -2.38% -0.16%
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6. Cross Regulation
The Cross regulation was tested by Sweeping Vin(keeping Load Constant) or Output Load(Keeping Vin

Constant)

6.1 Vin Sweep Response

Vout Variations Vs Input Voltage

5.00%
4.00% /_,/.
3.00% / /)’

S 2.00% /

B /' —o— Variation Vout1

s 1.00% / = \Variation Vout2
0.00%

40 60 80
-1.00% 21{
-2.00%
’ Input Voltage(V)
Variation
Vin(V) | Voutl(V) | loutl(A) | Vout2(V) | lout2(A) | Voutl Variation Vout?2

72 5.7813 0.35 5.433 0.15 3.24% 4.48%
62 5.7392 0.35 5.3937 0.15 2.49% 3.72%
52 5.6874 0.35 5.3378 0.15 1.56% 2.65%
42 5.6575 0.35 5.2879 0.15 1.03% 1.69%
32 5.6191 0.35 5.2275 0.15 0.34% 0.53%
22 5.5664 0.35 5.161 0.15 -0.60% -0.75%
12 5.4589 0.35 49319 0.15 -2.52% -5.16%
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6.2 Output Load Sweep Response

Variation Vout2 Vs lout2@24Vin

5.00%
=@==\/ariation
4.00% Vout2@lout1=0.05A
3.00% =@=\/ariation Vout2@Ilout1=0.1A
2.00%
‘%‘ . =fe==\/ariation
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S 0.00% —>¢=\Variation Vout2@lout1=0.2A
S -1.00%
> » 00% =ie=\/ariation
-2.00% Vout2@lout1=0.25A
-3.00% —@—Variation Vout2@lout1=0.3A
-4.00%
=== \/ariation
- 0,
5.00% lout1(A) Vout2@Ilout1=0.35A
Variation Voutl Vs lout2@24Vin
0.20%
0.10% =¢=\/ariation
Voutl@lout1=0.05A
0.00% == \/ariation
0.10% Vout1@lout1=0.1A
- -0.
§ ——\/ariation
z -0.20% Voutl@lout1=0.15A
-% -0.30% =>¢=\/ariation
= Voutl@lout1=0.2A
= -0.40% —¥=Variation
0.50% Voutl@lout1=0.25A
-U. 0
=@=\ariation
-0.60% Voutl@lout1=0.3A
=== \/ariation
_ 0,
0.70% loutL(A) Voutl@lout1=0.35A

11

11/05/14



I3 TEXAS

INSTRUMENTS Test Report PMP9480
Variation Vout2 Vs loutl@24Vin
5.00%
4.00%
=¢=\/ariation
3.00% Vout2@lout2=0.01A
0,
% 2.00% ==V ariation
g 1.00% Vout2@lout2=0.04A
& 0.00% ——Variation
.% -1.00% 9 0.4 Vout2@lout2=0.07A
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Vout2@Ilout2=0.1A
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-5.00% :
lout1(A)
Variation Voutl Vs loutl@24Vin
0.20%
0.10% X -
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g -0.10% 9 N N - > Q4 ==V ariation
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<} N\ = == Variation
g 0-30% ——a—x; Voutl @lout2=0.07A
S -0.40% ~ Variation
-0.50% o A Voutl@lout2=0.1A
Variation
-0.60%
’ . Vout1@lout2=0.15A
-0.70% I
lout1(A)
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Vin(V)  [lin(A) Voutl(V) [loutl(A) [Vout2(V) [lout2(A) [Pin(W) [Pout(W) |Efficiency(%) [Variation Vout2 Variation Voutl
24.103 0.02[ 5.5942 0.05 5.207 0.01] 0.48206] 0.33178 68.83% 0.13% -0.10%
24.06 0.028  5.5946 0.05 5.129 0.04] 0.67368| 0.48489 71.98% -1.37% -0.10%
24.019 0.036| 5.5993 0.05 5.083 0.07] 0.864684| 0.635775 73.53% -2.25% -0.01%
23.98 0.042 5.601, 0.05 5.045 0.1] 1.00716| 0.78455 77.90% -2.98% 0.02%
23.913 0.055 5.605 0.05 4.989 0.15] 1.315215]  1.0286 78.21% -4.06% 0.09%
Vin(V) [lin(A) Voutl(V) [loutl(A) [Vout2(V) [lout2(A) [Pin(W) [Pout(W) |Efficiency(%) [Variation Vout2 Variation Voutl
24.031 0.034| 5.5879 0.1 5.24 0.01) 0.817054| 0.61119 74.80% 0.77% -0.22%
23.992 0.041| 5.5868 0.1 5.157 0.04| 0.983672| 0.76496 77.77% -0.83% -0.24%
23.952 0.048|  5.5885 01| 5.1147 0.07] 1.149696| 0.916879 79.75% -1.64% -0.21%
23.912 0.055| 5.5913 0.1 5.076 0.1] 1.31516] 1.06673 81.11% -2.38% -0.16%
23.844 0.067| 5.5975 0.1 5.0148 0.15] 1.597548| 1.31197 82.12% -3.56% -0.04%
Vin(V)  [lin(A) Voutl(V) [loutl(A) [Vout2(V) [lout2(A) [Pin(W) [Pout(W) |Efficiency(%) [Variation Vout2 Variation Voutl
23.963 0.046|  5.5803 0.15 5.29 0.01] 1.102298| 0.889945 80.74% 1.73% -0.35%
23.923 0.053| 5.5797| 0.15 5.195 0.04] 1.267919| 1.044755 82.40% -0.10% -0.36%
23.883 0.06] 5.5816 0.15 5.147 0.07] 1.43298| 1.19753 83.57% -1.02% -0.33%
23.842 0.067| 5.5839 0.15| 5.1041 0.1] 1.597414| 1.347995 84.39% -1.84% -0.29%
23.775 0.08 5.589 0.15 5.036 0.15 1.902| 159375 83.79% -3.15% -0.20%
Vin(V) _[lin(A) Voutl(V) [loutl(A) [Vout2(V) [lout2(A) [Pin(W) [Pout(W) |Efficiency(%) [Variation Vout2 Variation Voutl
23.892 0.059| 5.5762 0.2 5.342 0.01] 1.409628| 1.16866 82.91% 2.73% -0.42%
23.85 0.066 5.576 0.2 5.227 0.04] 15741 1.32428 84.13% 0.52% -0.43%
23.809 0.074| 5.5788 02| 51754 0.07] 1.761866| 1.478038 83.89% -0.47% -0.38%
23.769 0.081| 5.5818 0.2 5.1307 0.1] 1.925289| 1.62943 84.63% -1.33% -0.32%
23.702 0.093 5.586 0.2 5.066 0.15] 2.204286|  1.8771 85.16% -2.58% -0.25%
Vin(V)  [lin(A) Voutl(V) [loutl(A) [Vout2(V) [lout2(A) [Pin(W) [Pout(W) |Efficiency(%) [Variation Vout2 Variation Voutl
23.814 0.072| 5.5717 0.25 5.387 0.01] 1.714608| 1.446795 84.38% 3.60% -0.51%
23.774 0.08] 5.5725 0.25 5.252 0.04] 1.90192| 1.603205 84.29% 1.00% -0.49%
23.732 0.088| 5.5754 0.25 5.2 0.07] 2.088416| 1.75785 84.17% 0.00% -0.44%
23.691 0.095| 5.5783 0.25 5.157 0.1] 2.250645| 1.910275 84.88% -0.83% -0.39%
23.624 0.107, 5.583 0.25 5.098 0.15] 2.527768| 2.16045 85.47% -1.96% -0.30%
Vin(V)  [lin(A) Voutl(V) [loutl(A) [Vout2(V) [lout2(A) [Pin(W) [Pout(W) |Efficiency(%) [Variation Vout2 Variation Voutl
23.736 0.087| 5.5677| 0.3] 5.4033 0.01] 2.065032| 1.724343 83.50% 3.91% -0.58%
23.697 0.094 5.569 0.3 5.278 0.04] 2.227518| 1.88182 84.48% 1.50% -0.55%
23.653 0.102| 5.5718 0.3 5.23 0.07] 2.412606| 2.03764 84.46% 0.58% -0.50%
23.612 0.109|  5.5745 0.3] 5.1903 0.1] 2.573708| 2.19138 85.14% -0.19% -0.46%
24.153 0.119 5.582 0.3 5.14 0.15] 2.874207|  2.4456 85.09% -1.15% -0.32%
Vin(V) [lin(A) Voutl(V) [loutl(A) [Vout2(V) [lout2(A) [Pin(W) [Pout(W) |Efficiency(%) [Variation Vout2 Variation Voutl
23.658 0.101|  5.5643 0.35 5.437 0.01] 2.389458| 2.001875 83.78% 4.56% -0.64%
23.616 0.109|  5.5657| 0.35 5.312 0.04| 2.574144| 2.160475 83.93% 2.15% -0.61%
23.573 0.116 5.568 0.35 5.26 0.07] 2.734468 2.317 84.73% 1.15% -0.57%
24.152 0.121 5.574 0.35 5.229 0.1] 2.922392| 2.4738 84.65% 0.56% -0.46%
24.145 0.133|  5.5811] 0.35] 5.1749 0.15] 3.211285| 2.72962 85.00% -0.48% -0.34%
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7. SMPS Waveforms

7.1 Load Transient Response

-

|SILIT

Measure F1rms{C3) P2:duty(C1) P3--- Pa--- Pa--- P&:- - -
value 273 my
status v i

imebase 0.00

00 psar

280 M5 a00 Mars

200 mASdiv
-394.0 mA

Load Transient Response at 12Vin and 50%-to-100% (175mA-to-350mA) Load Step on 5.5V Output
Voutl (Load were no connected to other isolated output)

Ch3 - Voutl (AC coupled)

Ch4-lout 1
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CSM\....‘M\....}m....jﬁ....Jﬁ....l

12Ut

Measure F1:rms{C3 PZ:dutyiC1) P3--- Pa--- Fa--- FPE---
walue 1046 mv 18 m%
status v X

imebase 0.00ms|[Trigger
A00 psrdiv
280 M3 500 MSis]Edoge

Positiw

100 mASdiy
-197.0 mA

Load Transient Response at 12 Vin and 0%-to-100% (OmA-to-100mA) Load Step on 5V Output Vout2
(Load were no connected to other output)

Ch3 - Vout2 (AC coupled)

Ch4- lout 2
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2.5Y
s
4|
Measure F1:rms{C3 PZ:dutyiC1) ° P3--- Pa--- Fa--- FPE---
walue 28.0 my 1346 %
status ' il

Load Transient Response at 48Vin and 50%-to-100% (175mA-to-350mA) Load Step on 5.5V Output
Voutl (Load were no connected to other isolated output)

Ch3 - Voutl (AC coupled)

Ch4-lout 1
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F
Measure F1:rms{C3 PZ:dutyiC1) P3--- Pa--- Fa--- FPE---
walue 1371 mv 3404 %
W i

status

100 mASdiy
-197.0 mA

Load Transient Response at 48 Vin and 0%-to-100% (OmA-to-100mA) Load Step on 5V Output Vout2
(Load were no connected to other output)

imebase 0.00ms|[Trigger
A00 psrdiv
280 M3 500 MSis]Edoge

Positiw

Ch3 - Vout2 (AC coupled)

Ch4- lout 2
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7.2 Startup

c3
e
in
i
F

Measure F1:rms{C3 PZ:dutyiC1) P3--- Pa--- Fa--- FPE---
walue 38T

status iy

Startup into No Load at 12 Vin
Ch1-Vin
Ch3-Vout 1

Ch2-Vout 2
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150 5V
c2

Measure F1:rms{C3 PZ:dutyiC1) P3--- Pa---
walue 380
status W iy

5.00 t
Startup into Full Load at 12 Vin

Ch1-Vin
Ch3-Vout 1

Ch2-Vout 2

F&--- FE:- - -
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—M
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c3

in ,’_

y D' .
Measure F1:rms{C3 PZ:dutyiC1) ° P3--- Pa--- Fa--- FPE---
walue 34Ty

Startup into No Load at 24 Vin
Ch1-Vin
Ch3-Vout 1

Ch2-Vout 2

20

11/05/14



13 TEXAS

INSTRUMENTS Test Report PMP9480
o R S o ) I.SO.SV. - o o il
ss S —-—mm
o] .rh Wm
Win /
c i _y o "
FP3--- P4:- P&:- PE:-

Measure F1:rms{C3 PZ:dutyiC1)
walue 370

Ch1-Vin

Ch3-Vout 1

Ch2-Vout 2
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Measure F1:rms{C3 PZ:dutyiC1) P3--- Pa--- Fa--- FPE---
walue 413

Startup into No Load at 48 Vin
Ch1-Vin
Ch3-Vout 1

Ch2-Vout 2
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. sar

Measure F1:rms{C3 PZ:dutyiC1) P3--- Pa--- Fa--- FPE---
walue 389y

2001 Maormal

200MS 100 MSfs | Edge

Ch1-Vin
Ch3-Vout 1

Ch2-Vout 2
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7.3 Output Voltage Ripple and Switch Node Voltage
= = [t rﬂ-d- |.........1 [IL'_ g
| 5_5\_\ | | |
E‘*"F‘?“‘ S o MOt s MO oo i Lo i snt i o it r_'_+‘_ S s _'")"'*_ - """#“‘Y'. ~1
Measure F1:rms{C3 PZ:dutyiC1) ° P3--- Pa--- Fa--- FPE---
value 2583 mY

status v
imebase 0.00 pg

Stop AT0N

s]Edoge  Pos It-IE'

Switch Node Voltage and Output Voltage Ripple at 12 Vin and Full Load on both the outputs

Ch3-Voutl (AC Coupled)

Ch2-Switching Waveform
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c2

iz0_5.9%

pt

F1:rms{C3 PZ:dutyiC1) P3--- Pa--- Fa--- FPE---
1.61 my
W

Switch Node Voltage and Output Voltage Ripple at 12 Vin and Full Load on both the outputs
Ch3-Vout2 (AC Coupled)

Ch2-Switching Waveform
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c2

F
Measure F1:rms{C3 PZ:dutyiC1) P3--- F4 Fa- FE
walue 4 60 my
status v

20.0 miidiv
-41.00 m\

Switch Node Voltage and Output Voltage Ripple at 48 Vin and Full Load on both the outputs

Ch3-Voutl (AC Coupled)

Ch2-Switching Waveform
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c2

F1:rms{C3 PZ:dutyiC1) P3--- Pa--- Fa--- FPE---
3Bz2my
W

Switch Node Voltage and Output Voltage Ripple at 48 Vin and Full Load on both the outputs
Ch3-Vout2 (AC Coupled)

Ch2-Switching Waveform

27 11/05/14



I3 TEXAS
INSTRUMENTS

Test Report PMP9480

8. Isolated Amplifier Waveforms

Isolated Amplifier Output Waveforms at Various applied AC input Voltage (Refer to Schematic)

F.y rS g utac

A A A A

N
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N
\/ \U \/

\ ALV

/

\

N
\/ \/\

S e T

cl

Measure F1:rms{C3 PZ:dutyiC1) P3---
value 2.645Y B0.75 %
status ' il

AC Voltage Applied-40 VAC and Isolated Amplifier Output

-4.000*

Ch2-AC Voltage

Ch3-Isoltaed Amp output

Pa:---

P& --

PE:---
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g

AC Voltage Applied-80 VAC and Isolated Amplifier Output

Ch2-AC Voltage

Ch3-Isoltaed Amp output
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o N\ f N SN NV PV I L N S T
WARW LY/ VAR VIR YRY. Vo
V V V V V.| V V V V VOV
YAV e W VaVleatw eV ave Y ave Wy

1.00 Widiw

AC Voltage Applied-120 VAC and Isolated Amplifier Output

-4.000 % ofst

Ch2-AC Voltage

Ch3-Isoltaed Amp output

imebase  0.0mg|[Trigger [
20.0msrdivl Auto BY
10 MSis

2.00 MS Positive
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F
Measure F1:rms{C3 PZ:dutyiC1) P3---

walue 28455 TI6 %

AC Voltage Applied-140 VAC and Isolated Amplifier Output

Ch2-AC Voltage

Ch3-Isoltaed Amp output

F4---
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IMPORTANT NOTICE FOR TI REFERENCE DESIGNS

Texas Instruments Incorporated ("TI") reference designs are solely intended to assist designers (“Buyers”) who are developing systems that
incorporate Tl semiconductor products (also referred to herein as “components”). Buyer understands and agrees that Buyer remains
responsible for using its independent analysis, evaluation and judgment in designing Buyer’s systems and products.

Tl reference designs have been created using standard laboratory conditions and engineering practices. Tl has not conducted any
testing other than that specifically described in the published documentation for a particular reference design. Tl may make
corrections, enhancements, improvements and other changes to its reference designs.

Buyers are authorized to use Tl reference designs with the Tl component(s) identified in each particular reference design and to modify the
reference design in the development of their end products. HOWEVER, NO OTHER LICENSE, EXPRESS OR IMPLIED, BY ESTOPPEL
OR OTHERWISE TO ANY OTHER TI INTELLECTUAL PROPERTY RIGHT, AND NO LICENSE TO ANY THIRD PARTY TECHNOLOGY
OR INTELLECTUAL PROPERTY RIGHT, IS GRANTED HEREIN, including but not limited to any patent right, copyright, mask work right,
or other intellectual property right relating to any combination, machine, or process in which TI components or services are used.
Information published by TI regarding third-party products or services does not constitute a license to use such products or services, or a
warranty or endorsement thereof. Use of such information may require a license from a third party under the patents or other intellectual
property of the third party, or a license from Tl under the patents or other intellectual property of TI.

TI REFERENCE DESIGNS ARE PROVIDED "AS IS". TI MAKES NO WARRANTIES OR REPRESENTATIONS WITH REGARD TO THE
REFERENCE DESIGNS OR USE OF THE REFERENCE DESIGNS, EXPRESS, IMPLIED OR STATUTORY, INCLUDING ACCURACY OR
COMPLETENESS. TI DISCLAIMS ANY WARRANTY OF TITLE AND ANY IMPLIED WARRANTIES OF MERCHANTABILITY, FITNESS
FOR A PARTICULAR PURPOSE, QUIET ENJOYMENT, QUIET POSSESSION, AND NON-INFRINGEMENT OF ANY THIRD PARTY
INTELLECTUAL PROPERTY RIGHTS WITH REGARD TO TI REFERENCE DESIGNS OR USE THEREOF. TI SHALL NOT BE LIABLE
FOR AND SHALL NOT DEFEND OR INDEMNIFY BUYERS AGAINST ANY THIRD PARTY INFRINGEMENT CLAIM THAT RELATES TO
OR IS BASED ON A COMBINATION OF COMPONENTS PROVIDED IN A TI REFERENCE DESIGN. IN NO EVENT SHALL TI BE
LIABLE FOR ANY ACTUAL, SPECIAL, INCIDENTAL, CONSEQUENTIAL OR INDIRECT DAMAGES, HOWEVER CAUSED, ON ANY
THEORY OF LIABILITY AND WHETHER OR NOT TI HAS BEEN ADVISED OF THE POSSIBILITY OF SUCH DAMAGES, ARISING IN
ANY WAY OUT OF TI REFERENCE DESIGNS OR BUYER’S USE OF TI REFERENCE DESIGNS.

Tl reserves the right to make corrections, enhancements, improvements and other changes to its semiconductor products and services per
JESDA46, latest issue, and to discontinue any product or service per JESD48, latest issue. Buyers should obtain the latest relevant
information before placing orders and should verify that such information is current and complete. All semiconductor products are sold
subject to TI's terms and conditions of sale supplied at the time of order acknowledgment.

Tl warrants performance of its components to the specifications applicable at the time of sale, in accordance with the warranty in TI's terms
and conditions of sale of semiconductor products. Testing and other quality control techniques for TI components are used to the extent Tl
deems necessary to support this warranty. Except where mandated by applicable law, testing of all parameters of each component is not
necessarily performed.

Tl assumes no liability for applications assistance or the design of Buyers’ products. Buyers are responsible for their products and
applications using TI components. To minimize the risks associated with Buyers’ products and applications, Buyers should provide
adequate design and operating safeguards.

Reproduction of significant portions of Tl information in Tl data books, data sheets or reference designs is permissible only if reproduction is
without alteration and is accompanied by all associated warranties, conditions, limitations, and notices. Tl is not responsible or liable for
such altered documentation. Information of third parties may be subject to additional restrictions.

Buyer acknowledges and agrees that it is solely responsible for compliance with all legal, regulatory and safety-related requirements
concerning its products, and any use of TI components in its applications, notwithstanding any applications-related information or support
that may be provided by TI. Buyer represents and agrees that it has all the necessary expertise to create and implement safeguards that
anticipate dangerous failures, monitor failures and their consequences, lessen the likelihood of dangerous failures and take appropriate
remedial actions. Buyer will fully indemnify Tl and its representatives against any damages arising out of the use of any TI components in
Buyer's safety-critical applications.

In some cases, TI components may be promoted specifically to facilitate safety-related applications. With such components, TI's goal is to
help enable customers to design and create their own end-product solutions that meet applicable functional safety standards and
requirements. Nonetheless, such components are subject to these terms.

No Tl components are authorized for use in FDA Class Il (or similar life-critical medical equipment) unless authorized officers of the parties
have executed an agreement specifically governing such use.

Only those Tl components that Tl has specifically designated as military grade or “enhanced plastic” are designed and intended for use in
military/aerospace applications or environments. Buyer acknowledges and agrees that any military or aerospace use of TI components that
have not been so designated is solely at Buyer's risk, and Buyer is solely responsible for compliance with all legal and regulatory
requirements in connection with such use.

Tl has specifically designated certain components as meeting ISO/TS16949 requirements, mainly for automotive use. In any case of use of
non-designated products, Tl will not be responsible for any failure to meet ISO/TS16949.
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