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 Systems ATE report 
Model Name : 24V 65W adapter 

Serial No : 00001 

Test program name   

ElapsedTime : 01:30:55     

Inspector : JF   Customer :  

    Environment : ATE bench 

    SystemTime : 2014/04/03 12:12:33 PM 

Substrate - Description PMP9643 

         - BOM A1 

  25 deg ambient   

 

Test Notes 

 

CH1 = Vout 
 
CH2 = Vin AC 
 
CH3 = Iout 
 
Vout for efficiency measured at output connector 
 

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 AM503B Amplifier with A6303 Current probe  
Differential probe Tektronix P5205 100 MHz High Voltage Differential Probe  
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No Load Power Test 
 

No Load Power 

Vin (V) F (Hz) 

Pin (W) 

 

Measured 

Pin (W) 

 Max Spec 

Vout 

(V)(Load_1) 
Pass? 

115 60 0.056 0.070 24.28 PASS 

230 50 0.059 0.070 24.22 PASS 

 

Single Point Efficiency Tests 
 

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 0.340 0.010 24.121 0.251 73.82 * 52 PASS 

0.5W 

mode 
115 60 0.633 0.021 24.108 0.502 79.28 * 53 PASS 

1W mode 115 60 1.206 0.042 24.106 1.003 83.17 * 59 PASS 

2W mode 115 60 2.355 0.083 24.114 2.006 85.21 * 65 PASS 

0.25W 

mode 
230 50 0.378 0.010 23.905 0.249 65.77 * 52 PASS 

0.5W 

mode 
230 50 0.656 0.021 23.899 0.497 75.77 * 53 PASS 

1W mode 230 50 1.229 0.042 23.894 0.994 80.91 * 59 PASS 

2W mode 230 50 2.370 0.083 23.900 1.989 83.90 * 65 PASS 
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Efficiency vs. Load Tests 

 

Vin(V) 
Freq 

(Hz) 

Po nom 

(W) 

Vout 

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

115 60 65 24.0 

1 0.91 0.030 0.73 80.20 

2 1.61 0.057 1.37 85.00 

3 2.37 0.084 2.03 86.00 

4 3.09 0.111 2.67 86.36 

5 3.83 0.138 3.34 87.20 

6 4.54 0.165 3.97 87.56 

7 5.27 0.192 4.63 87.98 

8 5.96 0.219 5.26 88.34 

9 6.66 0.246 5.90 88.62 

10 7.36 0.273 6.53 88.75 

15 10.96 0.409 9.79 89.36 

20 14.54 0.544 13.02 89.58 

25 18.19 0.680 16.31 89.69 

30 21.82 0.815 19.56 89.64 

35 25.46 0.950 22.81 89.63 

40 29.09 1.086 26.08 89.63 

45 32.75 1.221 29.34 89.58 

50 36.40 1.357 32.59 89.54 

55 40.08 1.492 35.85 89.45 

60 43.74 1.628 39.12 89.44 

65 47.44 1.763 42.39 89.35 

70 51.10 1.898 45.63 89.29 

75 54.79 2.034 48.92 89.28 

80 58.49 2.168 52.20 89.24 

85 62.24 2.305 55.50 89.18 

90 65.92 2.439 58.77 89.15 

95 69.68 2.575 62.09 89.11 

100 73.39 2.711 65.38 89.08 

230 50 65 24.0 

1 0.91 0.030 0.73 79.85 

2 1.63 0.057 1.36 83.33 

3 2.39 0.084 2.02 84.57 

4 3.12 0.111 2.65 85.00 

5 3.87 0.138 3.31 85.51 

6 4.58 0.165 3.94 86.01 

7 5.32 0.192 4.60 86.39 

8 6.03 0.219 5.23 86.69 

9 6.76 0.246 5.88 86.99 

10 7.46 0.273 6.51 87.31 

15 11.01 0.409 9.77 88.70 

20 14.53 0.544 12.99 89.37 

25 18.11 0.680 16.26 89.77 

30 21.69 0.815 19.49 89.87 

35 25.29 0.950 22.75 89.96 

40 28.88 1.086 26.00 90.04 

45 32.48 1.221 29.26 90.08 

50 36.09 1.357 32.51 90.08 

55 39.71 1.492 35.76 90.05 

60 43.24 1.628 39.00 90.19 

65 46.91 1.763 42.26 90.10 
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70 50.49 1.898 45.49 90.11 

75 54.08 2.034 48.76 90.16 

80 57.66 2.168 52.00 90.17 

85 61.32 2.305 55.28 90.15 

90 64.95 2.439 58.55 90.15 

95 68.59 2.575 61.83 90.14 

100 72.24 2.711 65.13 90.16 
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Average Efficiency Tests 

 
 

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

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

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

115 60 88.75 89.69 89.54 89.28 89.08 89.40 

230 50 87.31 89.77 90.08 90.16 90.16 90.04 
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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 
24.179 24.198 24.205 24.199 24.158 24.039 24.000 23.996 24.005 24.000 

0.1

00 
24.165 24.185 24.197 24.177 24.148 23.989 23.963 23.964 23.958 23.959 

0.2

00 
24.143 24.159 24.170 24.145 24.126 23.983 23.968 23.962 23.962 23.965 

0.3

00 
23.952 23.969 23.977 23.977 23.974 23.944 23.923 23.925 23.914 23.916 

0.4

00 
23.964 23.982 23.984 23.981 23.970 23.944 23.938 23.933 23.931 23.929 

0.5

00 
23.985 24.002 24.001 23.995 23.987 23.949 23.938 23.936 23.935 23.934 

0.6

00 
23.999 24.019 24.028 24.019 23.998 23.963 23.947 23.945 23.939 23.943 

0.7

00 
24.021 24.037 24.039 24.032 24.016 23.984 23.968 23.957 23.949 23.952 

0.8

00 
24.034 24.050 24.051 24.046 24.035 23.994 23.983 23.972 23.966 23.963 

0.9

00 
24.035 24.051 24.058 24.054 24.044 24.007 23.991 23.984 23.979 23.978 

1.0

00 
24.031 24.047 24.052 24.050 24.044 24.013 23.999 23.993 23.990 23.993 

1.1

00 
24.040 24.057 24.058 24.054 24.044 24.010 23.998 23.993 23.990 23.990 

1.2

00 
24.044 24.058 24.059 24.056 24.051 24.013 23.999 23.990 23.986 23.986 

1.3

00 
24.042 24.056 24.060 24.056 24.047 24.017 24.007 24.000 23.995 23.995 

1.4

00 
24.042 24.053 24.054 24.052 24.044 24.019 24.005 23.999 23.996 23.995 

1.5

00 
24.051 24.061 24.059 24.057 24.040 24.013 24.003 24.001 23.995 23.996 

1.6

00 
24.049 24.063 24.060 24.058 24.051 24.011 23.998 23.993 23.988 23.989 

1.7

00 
24.057 24.070 24.066 24.058 24.049 24.017 24.001 23.994 23.984 23.983 

1.8

00 
24.057 24.072 24.074 24.066 24.056 24.016 24.005 24.003 23.999 23.997 

1.9

00 
24.062 24.074 24.074 24.069 24.059 24.015 24.000 24.001 23.998 23.999 

2.0

00 
24.070 24.079 24.077 24.073 24.058 24.023 24.004 24.004 23.998 23.997 

2.1

00 
24.084 24.090 24.087 24.080 24.060 24.027 24.011 24.004 24.002 24.000 

2.2

00 
24.095 24.097 24.096 24.087 24.069 24.027 24.014 24.003 23.998 24.001 

2.3

00 
24.106 24.113 24.107 24.093 24.078 24.033 24.017 24.008 24.000 24.001 
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2.4

00 
24.115 24.123 24.113 24.106 24.089 24.041 24.027 24.015 24.005 24.006 

2.5

00 
24.129 24.136 24.127 24.114 24.102 24.048 24.031 24.023 24.017 24.017 

2.6

00 
24.139 24.139 24.137 24.127 24.108 24.064 24.041 24.032 24.024 24.022 

2.7

00 
24.151 24.148 24.141 24.134 24.124 24.069 24.050 24.045 24.034 24.034 

2.8

00 
24.159 24.157 24.141 24.136 24.128 24.085 24.058 24.051 24.041 24.041 

2.9

00 
24.171 24.165 24.147 24.140 24.128 24.090 24.072 24.059 24.053 24.056 

3.0

00 
24.182 24.182 24.168 24.148 24.130 24.091 24.075 24.067 24.058 24.060 

3.1

00 
24.190 24.190 24.179 24.165 24.142 24.094 24.078 24.068 24.060 24.060 

3.2

00 
24.205 24.205 24.186 24.172 24.156 24.096 24.080 24.073 24.063 24.062 

3.3

00 
24.211 24.213 24.195 24.179 24.164 24.116 24.090 24.078 24.066 24.064 

3.4

00 
24.220 24.221 24.203 24.184 24.175 24.128 24.104 24.094 24.083 24.082 
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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 2.710 67 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 0.833 1960 3.530 40 66 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 2.710 18 81 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 1.360 >    23 23 <    26 26 PASS 

100V/50Hz, 

180 phase 
100 1.360 >    23 23 <    26 26 PASS 

120V/60Hz, 

0 phase 
120 1.360 >    23 23 <    26 26 PASS 

120V/60Hz, 

180 phase 
120 1.360 >    23 23 <    26 26 PASS 

200V/50Hz, 

0 phase 
200 2.710 >    23 23 <    26 26 PASS 

200V/50Hz, 

180 phase 
200 2.710 >    23 23 <    26 26 PASS 

240V/50Hz, 

0 phase 
240 2.710 >    23 23 <    26 26 PASS 

240V/50Hz, 

180 phase 
240 2.710 >    23 23 <    26 26 PASS 

 

 
Extended Name = 100V/50Hz, 0 phase 

 

 
Extended Name = 100V/50Hz, 180 phase 
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Extended Name = 120V/60Hz, 0 phase 

 

 
Extended Name = 120V/60Hz, 180 phase 

 

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

 

 
Extended Name = 240V/50Hz, 0 phase 

 

 
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 2.710 3000 24.119 22.500 25.500 PASS 

120V/60Hz, 60% 

dip,  5 cycles 
120 2.710 3000 24.125 22.500 25.500 PASS 

120V/60Hz, 60% 

dip, 10 cycles 
120 2.710 3000 24.126 22.500 25.500 PASS 

120V/60Hz, 30% 

dip, 25 cycles 
120 2.710 3000 24.135 22.500 25.500 PASS 

120V/60Hz, 30% 

dip, 50 cycles 
120 2.710 3000 24.141 22.500 25.500 PASS 

240V/50Hz, 100% 

dip, 1 cycle 
240 2.710 3000 24.055 22.500 25.500 PASS 

240V/50Hz, 60% 

dip, 5 cycles 
240 2.710 3000 24.054 22.500 25.500 PASS 

240V/50Hz, 60% 

dip, 10 cycles 
240 2.710 3000 24.061 22.500 25.500 PASS 

240V/50Hz, 30% 

dip, 25 cycles 
240 2.710 3000 24.057 22.500 25.500 PASS 

240V/50Hz, 30% 

dip, 50 cycles 
240 2.710 3000 24.060 22.500 25.500 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 0.136 100 1.360 100 0.200 23.36 21.500 24.760 25.500 PASS 

90 0.271 100 2.438 100 0.200 23.08 22.500 25.040 25.500 PASS 

115 0.136 100 1.360 100 0.200 23.28 22.500 24.760 25.500 PASS 

115 0.271 100 2.438 100 0.200 23.08 22.500 24.920 25.500 PASS 

230 0.136 100 1.360 100 0.200 23.16 22.500 24.680 25.500 PASS 

230 0.271 100 2.438 100 0.200 23.04 22.500 24.800 25.500 PASS 

90 1.360 100 2.710 100 0.200 23.56 22.500 24.600 25.500 PASS 

115 1.360 100 2.710 100 0.200 23.60 22.500 24.560 25.500 PASS 

230 1.360 100 2.710 100 0.200 23.52 22.500 24.520 25.500 PASS 

 
 

 
Extended Name = 5% - 50% Full load transient @ 
90Vac 
 

 

 
Extended Name = 10% - 90% Full load transient @ 
90Vac 
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Extended Name = 5% - 50% Full load transient @ 
115Vac 
 

 

 
Extended Name = 10% - 90% Full load transient @ 
115Vac 
 

 
 

 
Extended Name = 5% - 50% Full load transient @ 
230Vac 
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Extended Name = 10% - 90% Full load transient @ 
230Vac 
 

 

 
Extended Name = 50% - 100% Full load transient 
@ 90Vac 
 

 

 
Extended Name = 50% - 100% Full load transient 
@ 115Vac 
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Extended Name = 50% - 100% Full load transient 
@ 230Vac 
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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 2.710 1014 4000 PASS 

230 50 2.710 342 4000 PASS 

 

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

 

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

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

Risetime (ms) 

max; 

Spec 

Pass? 

90 50 2.710 11 100 PASS 

230 50 2.710 10 100 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 

2.710 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 

2.710 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 

 
 

Short Circuit Test 
 

Vin (V) F (Hz) 
Vout before short 

(V) 
Vout after short (V) Pass? 

115 60 24.12 0.01 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. 
 
 
 

18
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Output current characteristic
90Vin, Io
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220Vin, Vo

230Vin, Vo

240Vin, Vo

269Vin, Vo
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Ripple and Noise Test 

 
 

  PARD  

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

90 0.00 0.060 0.450 PASS 

90 3.34 0.248 0.450 PASS 

230 0.00 0.068 0.450 PASS 

230 3.34 0.192 0.450 PASS 

 

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

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

 

  
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 4.0 5.68 1.35 1.75 1.46 PASS 

115 60 4.0 5.68 1.35 1.75 1.42 PASS 

230 50 4.0 6.08 1.35 1.75 1.47 PASS 

 

  
Extended Name = 90V 
 

Extended Name = 115V 
 

 

 
Extended Name = 230V 
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