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 Systems ATE report 
 

 

  

     

Substrate - Description PMP9208 

         - BOM E2 

  25 deg ambient   

 

Test Notes 

 

CH1 = Vout 
 
CH2 = Vin AC 
 
CH3 = Iout 
 
Vout measurements taken with output cable 
 

All output measurements are taken with 1uF and a 0.1uF MLCC across the DUT output. 
 

Hardware used for Tests 
 

Chroma 8000 ATE   
AC source Chroma 61513  
DC source Chroma 62012  
Timing/Noise Analyser Chroma 80611  
Electronic load Chroma 63630-80-60, Chroma 63610-80-20  
Short circuit / OVP tester Chroma 80612  
DMM Agilent 34970  
Power Meter Chroma 66202  
Digital Oscilloscope TektronixTDS3014C  
Current probe Tektronix TCP202 
Current probe Tektronix AM503A Amplifier with A6303 Current probe  
Differential probe Tektronix P5205 100 MHz High Voltage Differential Probe  
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No Load Power 
No Load Power 

Vin (V) F (Hz) 

Pin (W) 

 

Measured 

Pin (W) 

 Max Spec 

Vout 

(V)(Load_1) 
Pass? 

115 60 0.053 0.070 19.71 PASS 

230 50 0.058 0.070 19.85 PASS 

 

Efficiency vs. Load 

 

Vin(V) 
Freq 

(Hz) 

Po nom 

(W) 

Vout 

nom (V) 
% Power  Pin (W) Iout Pout Efficiency 

115 60 65 19.5 

1 0.85 0.036 0.70 81.89 

2 1.60 0.069 1.35 84.29 

3 2.35 0.103 2.00 85.03 

4 3.10 0.136 2.65 85.73 

5 3.80 0.168 3.28 86.42 

6 4.55 0.203 3.96 86.98 

7 5.27 0.236 4.61 87.38 

8 5.98 0.269 5.25 87.73 

9 6.73 0.303 5.93 87.99 

10 7.41 0.335 6.55 88.33 

15 10.95 0.503 9.73 88.93 

20 14.54 0.669 12.94 89.01 

25 18.17 0.836 16.16 88.91 

30 21.80 1.003 19.36 88.82 

35 25.39 1.169 22.54 88.77 

40 29.03 1.336 25.76 88.72 

45 32.67 1.503 28.96 88.65 

50 36.27 1.669 32.14 88.60 

55 39.94 1.836 35.34 88.47 

60 43.58 2.002 38.51 88.36 

65 47.27 2.168 41.66 88.14 

70 50.93 2.335 44.83 88.01 

75 54.64 2.502 48.01 87.86 

80 58.30 2.668 51.15 87.75 

85 61.96 2.835 54.31 87.65 

90 65.68 3.003 57.50 87.55 

95 69.35 3.169 60.62 87.42 

100 73.04 3.336 63.76 87.29 

230 50 65 19.5 

1 0.90 0.036 0.71 78.98 

2 1.65 0.070 1.36 82.76 

3 2.40 0.103 2.01 83.79 

4 3.15 0.136 2.66 84.45 

5 3.88 0.169 3.29 84.92 

6 4.64 0.203 3.97 85.49 

7 5.37 0.236 4.61 85.91 

8 6.08 0.269 5.25 86.29 

9 6.82 0.303 5.92 86.77 

10 7.51 0.336 6.54 87.07 

15 11.01 0.503 9.71 88.25 

20 14.58 0.669 12.92 88.60 

25 18.15 0.836 16.12 88.81 

30 21.70 1.003 19.31 88.99 
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35 25.26 1.169 22.50 89.05 

40 28.85 1.336 25.68 89.00 

45 32.45 1.503 28.87 88.98 

50 36.02 1.669 32.05 88.98 

55 39.62 1.836 35.22 88.90 

60 43.18 2.002 38.40 88.94 

65 46.76 2.168 41.56 88.88 

70 50.40 2.335 44.72 88.74 

75 53.86 2.502 47.86 88.86 

80 57.44 2.668 50.99 88.77 

85 61.14 2.835 54.16 88.59 

90 64.76 3.003 57.31 88.50 

95 68.27 3.169 60.44 88.52 

100 71.87 3.336 63.58 88.47 
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Single Point Efficiency 

 

Power Efficiency 

Extension 
Vin 

(V) 

F 

(Hz) 

Pin 

(W) 

Iout 

(A) 
Vout (V) 

Pout 

(W) 

Eff 

(%) 

Pin Max 

Spec 

(W) 

Eff (%) 

Min Spec  
Pass? 

0.25W 

mode 
115 60 0.348 0.013 19.511 0.254 73.03 * 52 PASS 

0.5W 

mode 
115 60 0.642 0.026 19.507 0.507 79.03 * 53 PASS 

1W mode 115 60 1.206 0.051 19.505 0.995 82.51 * 59 PASS 

2W mode 115 60 2.379 0.103 19.504 2.009 84.45 * 65 PASS 

0.25W 

mode 
230 50 0.379 0.013 19.528 0.254 67.05 * 52 PASS 

0.5W 

mode 
230 50 0.671 0.026 19.524 0.508 75.72 * 53 PASS 

1W mode 230 50 1.238 0.051 19.522 0.996 80.43 * 59 PASS 

2W mode 230 50 2.418 0.103 19.524 2.011 83.16 * 65 PASS 

 

Average Efficiency 

 
 

Average efficiency data extracted from table in previous section 
 
 

   Average of 25%, 50%, 75%, 100% 

Vin (V) Freq (Hz) 
Eff @ 10% 

load 
25% load 50% load 75% load 100% load Average % 

115 60 88.33 88.91 88.60 87.86 87.29 88.17 

230 50 87.07 88.81 88.98 88.86 88.47 88.78 
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Data for Characterisation Plot 

All 

line

s 

88V/47

Hz 

90V/50

Hz 

100V/6

0Hz 

120V/6

0Hz 

143V/6

3Hz 

200V/4

7Hz 

220V/5

0Hz 

230V/5

0Hz 

240V/5

0Hz 

269V/6

3Hz 

Io 

set 
Vo Vo Vo Vo Vo Vo Vo Vo Vo Vo 

0.0

00 
19.534 19.548 19.574 19.549 19.582 19.623 19.641 19.649 19.641 19.659 

0.1

00 
19.498 19.538 19.520 19.520 19.539 19.548 19.541 19.558 19.559 19.562 

0.2

00 
19.516 19.530 19.526 19.526 19.545 19.555 19.545 19.557 19.557 19.558 

0.3

00 
19.579 19.582 19.587 19.582 19.570 19.548 19.543 19.541 19.542 19.542 

0.4

00 
19.403 19.407 19.408 19.404 19.401 19.391 19.383 19.382 19.378 19.379 

0.5

00 
19.371 19.373 19.372 19.365 19.360 19.340 19.326 19.321 19.321 19.317 

0.6

00 
19.367 19.368 19.364 19.359 19.352 19.333 19.328 19.325 19.321 19.322 

0.7

00 
19.351 19.349 19.350 19.341 19.338 19.320 19.311 19.307 19.307 19.305 

0.8

00 
19.341 19.339 19.337 19.332 19.320 19.301 19.297 19.292 19.291 19.288 

0.9

00 
19.329 19.330 19.324 19.319 19.311 19.288 19.279 19.276 19.274 19.272 

1.0

00 
19.327 19.322 19.319 19.308 19.302 19.274 19.265 19.261 19.260 19.258 

1.1

00 
19.309 19.307 19.305 19.300 19.291 19.266 19.255 19.251 19.247 19.244 

1.2

00 
19.304 19.306 19.299 19.287 19.275 19.257 19.248 19.241 19.240 19.238 

1.3

00 
19.297 19.297 19.292 19.282 19.274 19.237 19.231 19.229 19.226 19.224 

1.4

00 
19.293 19.291 19.284 19.276 19.267 19.236 19.229 19.223 19.216 19.216 

1.5

00 
19.280 19.278 19.274 19.268 19.259 19.230 19.221 19.215 19.211 19.211 

1.6

00 
19.275 19.271 19.262 19.254 19.248 19.224 19.212 19.206 19.202 19.203 

1.7

00 
19.265 19.265 19.262 19.250 19.234 19.213 19.206 19.198 19.195 19.194 

1.8

00 
19.259 19.257 19.253 19.244 19.235 19.199 19.191 19.189 19.184 19.186 

1.9

00 
19.249 19.247 19.243 19.236 19.226 19.195 19.183 19.174 19.168 19.169 

2.0

00 
19.238 19.236 19.231 19.224 19.214 19.192 19.182 19.173 19.167 19.170 

2.1

00 
19.222 19.222 19.219 19.214 19.203 19.180 19.171 19.166 19.161 19.162 

2.2

00 
19.212 19.210 19.206 19.201 19.190 19.168 19.165 19.158 19.153 19.152 

2.3

00 
19.208 19.208 19.200 19.187 19.179 19.156 19.152 19.147 19.143 19.141 

2.4 19.201 19.201 19.195 19.182 19.166 19.143 19.139 19.137 19.134 19.129 
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00 

2.5

00 
19.190 19.188 19.184 19.175 19.161 19.130 19.125 19.123 19.119 19.117 

2.6

00 
19.180 19.180 19.176 19.167 19.154 19.124 19.109 19.110 19.106 19.101 

2.7

00 
19.173 19.172 19.166 19.158 19.144 19.118 19.106 19.102 19.098 19.093 

2.8

00 
19.164 19.164 19.157 19.148 19.137 19.111 19.099 19.097 19.092 19.090 

2.9

00 
19.154 19.156 19.149 19.140 19.127 19.101 19.088 19.088 19.083 19.079 

3.0

00 
19.147 19.142 19.138 19.129 19.124 19.090 19.080 19.076 19.071 19.073 

3.1

00 
19.140 19.134 19.128 19.120 19.113 19.084 19.070 19.069 19.064 19.060 

3.2

00 
19.133 19.128 19.118 19.112 19.103 19.073 19.063 19.056 19.052 19.052 

3.3

00 
19.131 19.120 19.109 19.101 19.090 19.065 19.054 19.048 19.043 19.043 

3.4

00 
19.125 19.117 19.100 19.091 19.078 19.056 19.044 19.039 19.035 19.035 
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Brownout and Recovery Tests 

 
 

Note: the "Pass?" column in the Brownout and Recovery tables indicates "Vout in regulation".   An 
inspection of the scope plots is required to evaluate other Pass/Fail criteria. 
 

Brownout Static 

Vin_start (V) F (Hz) Vin_step (V) Delay (ms) Load (A) Vin_off (V) Pass? 

90 50 1 1000 3.340 70 PASS 

 

 
Extended Name = Brownout static load 
 

 

Brownout under dynamic load 

Vin_start 

(V) 

F 

(Hz) 

Vin_step 

(V) 

Delay 

(ms) 

Load_1 

(A) 

Time_1 

(ms) 

Load_2 

(ms) 

Time_2 

(ms) 

Vin_off 

(V) 
Pass? 

90 50 1.0 1000 1.026 1960 4.350 40 70 PASS 

 

 
Extended Name = Brownout dynamic load 
Brownout under dynamic load 
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Recovery 

Vin_start 

(V) 

F 

(Hz) 
Vin_step (V) Delay (ms) 

Load 

(A) 
Vout_trigger (V) Vin_startup (V) Pass? 

20.0 50 1.0 1000.0 3.340 18 85 PASS 

 

 
Extended Name = Brownout recovery 
Recovery under static load 
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Power Line Disturbances 

 
 

Dip Interrupt 

Description Vin Load (A) 
Vpk Min (V) 

Measured 

Vpk Min 

(V) 

Spec'd 

Vpk Max (V) 

Measured 

Vpk Max 

(V) 

Spec'd 

Pass? 

100V/50Hz, 

0 phase 
100 1.670 >    18 18 <    21 21 PASS 

100V/50Hz, 

180 phase 
100 1.670 >    18 18 <    21 21 PASS 

120V/60Hz, 

0 phase 
120 1.670 >    18 18 <    21 21 PASS 

120V/60Hz, 

180 phase 
120 1.670 >    18 18 <    21 21 PASS 

200V/50Hz, 

0 phase 
200 3.340 >    18 18 <    21 21 PASS 

200V/50Hz, 

180 phase 
200 3.340 >    18 18 <    21 21 PASS 

240V/50Hz, 

0 phase 
240 3.340 >    18 18 <    21 21 PASS 

240V/50Hz, 

180 phase 
240 3.340 >    18 18 <    21 21 PASS 

 

 
Extended Name = 100V/50Hz, 0 phase 
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Extended Name = 100V/50Hz, 180 phase 
 

 

 
Extended Name = 120V/60Hz, 0 phase 
 

 

 
Extended Name = 120V/60Hz, 180 phase 
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Extended Name = 200V/50Hz, 0 phase 
 

 

 
Extended Name = 200V/50Hz, 180 phase 
 

 

 
Extended Name = 240V/50Hz, 0 phase 
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Extended Name = 240V/50Hz, 180 phase 
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During the dip interrupt recovery tests, there is a short delay after the disturbance before Vout is 
measured 
 

Dip Interrupt Recovery 

Description Vin Load (A) 

Time before 

Vout 

measurement 

(ms) 

Vout; 

measured 

(V) 

Vout 

spec min 

(V) 

Vout 

spec 

max(V) 

Pass? 

120V/60Hz, 100% 

dip, 1 cycle 
120 3.340 3000 19.099 18.000 21.000 PASS 

120V/60Hz, 60% 

dip,  5 cycles 
120 3.340 3000 19.101 18.000 21.000 PASS 

120V/60Hz, 60% 

dip, 10 cycles 
120 3.340 3000 19.100 18.000 21.000 PASS 

120V/60Hz, 30% 

dip, 25 cycles 
120 3.340 3000 19.100 18.000 21.000 PASS 

120V/60Hz, 30% 

dip, 50 cycles 
120 3.340 3000 19.101 18.000 21.000 PASS 

240V/50Hz, 100% 

dip, 1 cycle 
240 3.340 3000 19.051 18.000 21.000 PASS 

240V/50Hz, 60% 

dip, 5 cycles 
240 3.340 3000 19.051 18.000 21.000 PASS 

240V/50Hz, 60% 

dip, 10 cycles 
240 3.340 3000 19.050 18.000 21.000 PASS 

240V/50Hz, 30% 

dip, 25 cycles 
240 3.340 3000 19.050 18.000 21.000 PASS 

240V/50Hz, 30% 

dip, 50 cycles 
240 3.340 3000 19.050 18.000 21.000 PASS 

 

 
Extended Name = 120V/60Hz, 100% dip, 1 cycle 
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Extended Name = 120V/60Hz, 60% dip,  5 cycles 
 

 

 
Extended Name = 120V/60Hz, 60% dip, 10 cycles 
 

 

 
Extended Name = 120V/60Hz, 30% dip, 25 cycles 
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Extended Name = 120V/60Hz, 30% dip, 50 cycles 
 

 

 
Extended Name = 240V/50Hz, 100% dip, 1 cycle 
 

 

 
Extended Name = 240V/50Hz, 60% dip, 5 cycles 
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Extended Name = 240V/50Hz, 60% dip, 10 cycles 
 

 

 
Extended Name = 240V/50Hz, 30% dip, 25 cycles 
 

 

 
Extended Name = 240V/50Hz, 30% dip, 50 cycles 
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Step Load 

 
 

Dynamic test 

Vin (V) 
Load_1 

(A) 

Time_1 

(ms) 

Load_2 

(A) 

Time_2 

(ms) 

Slew 

rate 

(A/us) 

Vpk 

min 

meas'd 

(V) 

Vpk 

min 

spec'd 

(V) 

Vpk 

max 

meas'd 

(V) 

Vpk 

max 

spec'd 

(V) 

Pass? 

90 0.000 100 3.340 100 0.200 18.16 18.000 20.560 21.000 PASS 

90 0.167 100 1.670 100 0.200 18.60 18.000 20.120 21.000 PASS 

90 0.334 100 3.051 100 0.200 18.20 18.000 20.240 21.000 PASS 

115 0.000 100 3.340 100 0.200 18.16 18.000 20.600 21.000 PASS 

115 0.167 100 1.670 100 0.200 18.56 18.000 20.080 21.000 PASS 

115 0.334 100 3.051 100 0.200 18.20 18.000 20.200 21.000 PASS 

230 0.000 100 3.340 100 0.200 18.12 18.000 20.520 21.000 PASS 

230 0.167 100 1.670 100 0.200 18.48 18.000 20.040 21.000 PASS 

230 0.334 100 3.051 100 0.200 18.16 18.000 20.160 21.000 PASS 

90 1.670 100 3.340 100 0.200 18.64 18.000 19.720 21.000 PASS 

115 1.670 100 3.340 100 0.200 18.60 18.000 19.760 21.000 PASS 

230 1.670 100 3.340 100 0.200 18.56 18.000 19.680 21.000 PASS 

 

 
Extended Name = 0% - 100% load transient @ 
90Vac 
Ch1 offset = 9V 

 

 
Extended Name = 5% - 50% Full load transient @ 
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90Vac 
Ch1 offset = 9V 

 

 
Extended Name = 10% - 90% Full load transient @ 
90Vac 
Ch1 offset = 9V 

 

 
Extended Name = 0% - 100% load transient @ 
115Vac 
Ch1 offset = 9V 

 

 
Extended Name = 5% - 50% Full load transient @ 
115Vac 
Ch1 offset = 9V 
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Extended Name = 10% - 90% Full load transient @ 
115Vac 
Ch1 offset = 9V 

 

 
Extended Name = 0% - 100% load transient @ 
230Vac 
Ch1 offset = 9V 

 

 
Extended Name = 5% - 50% Full load transient @ 
230Vac 
Ch1 offset = 9V 
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Extended Name = 10% - 90% Full load transient @ 
230Vac 
Ch1 offset = 9V 

 

 
Extended Name = 50% - 100% Full load transient 
@ 90Vac 
Ch1 offset = 9V 

 

 
Extended Name = 50% - 100% Full load transient 
@ 115Vac 
Ch1 offset = 9V 
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Extended Name = 50% - 100% Full load transient 
@ 230Vac 
Ch1 offset = 9V 
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Startup and Risetime 
 
 

Startup time 

Vin (V) F (Hz) Load (A) 
Startup time (ms); 

measured 

Startup time 

(ms); 

spec max 

Pass? 

90 50 3.340 1003 4000 PASS 

230 50 3.340 340 4000 PASS 

 

 
Extended Name = Start Up Time, 90Vac, Rated 
load 
Startup 

 

 
Extended Name = Start Up Time, 230Vac, Rated 
load 
Startup 
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Risetime 10% - 90% 

Vin (V) F (Hz) Load (A) Risetime 10%-90% (ms) 

Risetime (ms) 

max; 

Spec 

Pass? 

90 50 3.340 7 100 PASS 

230 50 3.340 7 100 PASS 

 

 
Extended Name = Rise Time, 90Vac, Rated load 
 

 

 
Extended Name = Rise Time, 230Vac, Rated load 
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On/off cycling 

 

UUT is power cycled with 0.5, 1, 2, 4, 8, 16, 32, 64 and 128 second On/Off times, repeating each 
cycle four times.   Output must be in regulation for On-time greater than four (4) seconds.  If it is 
not in regulation, the On/Off time and cycle is recorded (see "Failed on cycle?" in table below).   A 
zero indicates no-fail. 
 

Vin (V) F (Hz) Load (A) Cycle Period (s) Failed On Cycle? Result 

90 50 

0.000 0.50 0 

PASS 

--- 1.00 0 

--- 2.00 0 

--- 4.00 0 

--- 8.00 0 

--- 16.00 0 

--- 0.00 0 

--- 0.00 0 

--- 0.00 0 

90 50 

3.340 0.50 0 

PASS 

--- 1.00 0 

--- 2.00 0 

--- 4.00 0 

--- 8.00 0 

--- 16.00 0 

--- 0.00 0 

--- 0.00 0 

--- 0.00 0 

230 50 

0.000 0.50 0 

PASS 

--- 1.00 0 

--- 2.00 0 

--- 4.00 0 

--- 8.00 0 

--- 16.00 0 

--- 0.00 0 

--- 0.00 0 

--- 0.00 0 

230 50 

3.340 0.50 0 

PASS 

--- 1.00 0 

--- 2.00 0 

--- 4.00 0 

--- 8.00 0 

--- 16.00 0 

--- 0.00 0 

--- 0.00 0 

--- 0.00 0 
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Over Current Protection Test 

 
 

Short Circuit Test 
 

Vin (V) F (Hz) 
Vout before short 

(V) 
Vout after short (V) Pass? 

115 60 19.10 0.02 PASS 

 

Output Current Characteristics 
 

Load in CR mode. Apply a low load resistance for 200ms, measure Vout, Iout.   Apply a 
background load resistance (e.g. 200R) for 1000ms.  Decrease the low load resistance and repeat 
the cycle until load resistance < 1.5R. 
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Ripple and Noise Test 

 
 

  PARD  

Vin (V) Load (A) meas. (V) max (V) Pass ? 

90 0.00 0.056 0.450 PASS 

90 3.34 0.168 0.450 PASS 

230 0.00 0.064 0.450 PASS 

230 3.34 0.140 0.450 PASS 

 

 
Extended Name = 90V/50Hz, Load = 0W 
 

 

 
Extended Name = 90V/50Hz, Load = 65W 
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Extended Name = 230V/50Hz, Load = 0W 
 

 

 
Extended Name = 230V/50Hz, Load = 65W 
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Overload timer 
 

Line Load On time  

Vin (V) Freq (Hz) (Ohm) (A) Min (s) Max (s) Meas (s) Pass ? 

90 60 2.0 7.60 1.35 1.75 1.60 PASS 

115 60 2.0 7.44 1.35 1.75 1.55 PASS 

230 50 2.0 7.88 1.35 1.75 1.61 PASS 

 

 
Extended Name = 90V 
 

 

 
Extended Name = 115V OverloadTimer 
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Extended Name = 230V OverloadTimer 
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EMC Testing 
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230Vac 65W, Unit Tested in Clam shell, Output Earthed 
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