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Test Method - DC / DC Converter
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General Test Set-Up
Figure 3 shows a general equipment set-up for testing DC/DC converters. Except where otherwise
required, the following conditions should be applied:

» Mominal DT inputvoltage
» +25°C ambient temperature
» Full rated output load
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Measurements

All connections to the converters should be made with great care, especially to

! A ; i DC i DC Under Test
the output pins. Standard four-terminal aor Kelvin, measurement practices

should always be observed in making DC/DC converters measurements.
Figure 4 shows a voltage measurement being made from the output terminals
of a DC/DC converter by means of separate contacts that do not carry load
current. If contacts carrying load current are used for measurement, an S
erronecus reading of many millivalts can be resulted. Figure 4
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Output Voltage Accuracy

Make and record the following measurements:

1.0utput valtage at nominal inputvoltage (Vow). o

2. Qutput voltage specified in the data sheet (Va). Qutput Voltage Accuracy = L@”’o X 100%
L}

3.0utput voltage accuracy is derived by the formula.

12.01%pe - 12V

=100%=0.083%
120c

For example, an output voltage measurement of 12.01Yoc yields

Line Regulation

» Regulated
Make and record the following measurements:

1.0utput voltage at nominal input valtage (Vo).
2.0utput voltage at maximum inputvoltage (Vos). Vo -Vo
3.0utput voltage at minimum input voltage (Wad). Line Regulation = V—ﬂ 00%
4 Maximum Measurement of output voltage (Vo). O

5 Line regulation is derived by the formula.

For example, Vo= equals 12.02Voc, while Voo equals 12.005Voz using 12.02 Voc yields:
12 01%;he - 12.02%
12,01

=100% = -0.083%



» Unregulated
Make and record the following measurements:

1.0utput voltage at nominal inputwvoltage (Waw).

2.0utput voltage at maximum inputvoltage (Wos). v|:|N - VD
3.0utput voltage at minimum input valtage (Wad). Line Regulation= gy < 100%
4 Maximum Measurement of output voltage (Vo). "’—"‘Vm%

5 Line regulation is derived by the formula.

Where &%m % is the change ininput line as a percentage
Faor example, Vo= equals 12.02Voc while Yoo equals 12.0058%oc using 12.02Voc and input voltage
9Voc~12Voo
120N ge- 100 oo
12010
2o —EIVD.:]I%
12%ge

=100% = - 0.66%

Load Regulation
Make and record the following measurements:

1.0utput valtage at full load (Vas). v

2 Dutput voltage at minimum load specified in the data sheet (Vow). | Load Regulation =%x 100%
.

3.Load regulation is derived by the formula.

Far example, Vo equals 12.05Voc and Veor equals 12.01Voc

We derive:

12 08% - 12.01%
12.01g

=100% = 0.333%

Output Voltage Balance(Dual Output)

1.Plus Qutputvoltage measured of nominal input |+Vc| | | VD|
voltage(+Va).

2 Megative Qutput voltage measured of nominal input
voltage(-Va). 2

=100 %

Load Regulation = |+Vn|+| . \;D|

For example, if we measure the following
+Wo=+12.01Voc
-Wo=-11.9990oc
we derive:
1201w pe|-|-11.99v |
[+12 D1 | +F 11,990,

2

1=100% =0.166 %

Efficiency

Make and record the following measurements:

1.0utput voltage at nominal input voltage (WVaw).
2 Input Current at nominal input voltage (lw). Von %o
3 Efficiency is derived by the formula. Efficiency = Wx 100 %
4 Vw is nominal input voltage NN

5.1z is output current

For example, if we measure the following

Vou=12.01Voc | lo=755mA  Vin=12Voo | lw=000mA

we derive:

12 01%,e = 755 mA
12% g =900 mA

=100 % =84 %



Output Ripple & Noise

This is an AC measurement at the output of a power converter at rated load and +25°C ambient
temperature. The Measurement is made in either millivolis RMS or millimvolts peak-to-peak. Figure 5
shows the typical voltage waveform.

In the case of DC/DC converters, the output ripple voltage is a series of small
pulzses with high frequency content and for this reason, it is almost always
specified as peak-to-peak rather than RM3 value. A 50 millivolts peak-to-peak
output ripple fram a DC/DC converter can have a very low RMS value —
perhaps just 5% — but this type of specification would be of questionable value

to the designer who must specify the power supply for his system. Time
Figure 5

NN

Amplitude

Because of the high frequency content of this ripple, special measurement techniques must be employed
50 that correct measurements are obtained. First, a 20MHz bandwidth oscilloscope is normally used for
the measurement so that all significant harmonics ofthe ripple spikes are included.

The actual ripple voltage measurement must be carefully

made in order notto induce errorvoltages in the test

equipment. Therefore, the conventional ground clip on an @_\/ Ground BP0 0ccilpz eope
oscilloscope probe (see Figure 6) should never be used in
this type of measurement. This clip, when placed in a field of =<:|:D::|::JJ

radiated high frequency energy, acts as an antenna or

Figure 6
inductive pickup loop, creating an extraneous voltage thatis g
not part ofthe output noise of the converter.
This noise pickup is eliminated as shown in Figure 7 by ) .
Ground Ring To Ogcilloscope

using a scope probe with an external ground band orring
and pressing this band directly against the output
common terminal of the power converter while the tip
contacts the voltage output terminal. This makes the
shortest possible connection across the output

OC f0C Under Test /

Figure 7
terminals. g
Another method of measuring the output voltage ripple
& noise that is specified for many switching power To Oscilloscope
supplies is shown in Figure 8. A 30cm twisted pair of e E:[;z_;{/
no. 20 AWG copper wire is connected to a 10uf pot L] Load

capacitor of proper polarity and voltage rating. The

oscilloscope probe ground led should connect rightto  +0uteut
the ground ring ofthe probe and be as short as "‘\ Twisted Pair : #20 200G 30cm
possible. The oscilloscope bandwidth should be at Figure 8

20MHz and connected to AC ground.

Transient Recovery Time
The time required for return to value of stabilization when a load in a step change cause output voltage of

Skew.
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Transient Response Deviation
When a load was change in a very shorttime, the percentage of transient response amount is in output
voltage.
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Transient variable rate must count =17 “2° respectively.

Peak-to-Peak Output Noise Measurement Test

IUse a Cout ceramic capacitor. Please referto capacitor value of every series)

Scope measurement should be made by using a BMC socket, measurement bandwidth is 0-20 MHz
Paosition the load between 50 mm and 75 mm from the DC/DC Converter.

a+dn +0ut W Copper Stip w+dAn +0ut W Copper Strip

Scope
Single Qutput
oc/0Oc

Cual Output four g Resistive
DC/OC  Com. oad
Comerter Canerter Cout L]

-
Scope
o-nn -0ut W Copper Strip «-in -0t N Topper Stip

Figure 11 Figure 12

Input Source Impedance

The power module should be connected to a low ac-impedance input source. Highly inductive source
impedances can affect the stability of the power module.

In applications where poweris supplied over long lines and output loading is high, it may be necessary to
use a capacitor at the input to ensure startup.

Capacitor mounted close to the power maodule helps ensure stability of the unit, it is recommended to use
a good quality low Equivalent Series Resistance (ESR = 1.00Qat 100 KHz) capacitor, please refer to
capacitor value of every series.
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Output Ripple Reduction

A good quality low ESR capacitor placed as close as practicable across the load will give the bestripple
and noise performance. To reduce output ripple, itis recommended to use reference of every serie’s
capacitors atthe output.
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Test Method - AC / DC Power Module

Measurements

The pin of AC line (L), ac neutral (M) should be retained from the AC power outlet to the power supply input
terminal without accidental interchange. The following condition applied in Figure 1.

n The inputvoltage is nominal AC input voltage.

m The loadis setto the rated output load (Full Load).

n The ambienttemperature is 25 *C.
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Output Voltage Accuracy

Make and record the following measurements:

1.0utput voltage at nominal input valtage (Vo). oy - Vo
2.0utput voltage specified in the data sheet (Vo). Output Voltage Accuracy = V—x 100 %
3.0utput voltage accuracy is derived by the formula. o

For example: Vou=5.02, Vo=5

Wil - Yo X1DD%:5.D2-5
W

u}

Output Voltage Accuracy =

=100%=0.4%

Line Regulation

Make and record the following measurements:
1.0utput voltage at maximum input voltage (Vo). Vo - VoL
2.Qutputvoltage at minimum input voltage (Vad). Line Regulation = v—x 100 %
3.Line regulation is derived by the formula. oL

For example: Wo==5.048, Vou=5.038

Woag - W -
Mx1ng%=wx1nn%:n_1gs%

Line Regulation = —=, 5.038

Load Regulation

Make and record the following measurements:

1.Cutput voltage at full load (Vo=).

2.Outputvoltage at minimum load specified in the data sheet
[Vom).

2.Load regulation is derived by the formula.

Forexample: Wor=5.023, Vor=5.053

o -
Load Regulation = % =100 %
aF

Vg - W )
Load Regulation = —24—"9F »100%= 5.053-5023 4% =0.597%
. 5023

Cross Regulation

1.0ual Paositives / Triple Output

Measured output lo = 20% to 100% of rated load.
Other outputs are set at 50% of rated load. .
> Outputvoltage at full load (Ver). Cross Regulation =
3.0utputvoltage at 20% load specified in the data sheet (Vaow).
4 Load regulation is derived by the formula.

For example: Yow=5.033, Vor=5.021

Mxmn%
W

OF

Yow - ¥ -
Cross Regulation =~ —== = 100% :% =100%=0.239%



Efficiency

Make and record the following measurements:

1.0utput voltage at nominal input voltage (Vo). Farmula 1:
Mominal input voltage . Yo =
2 2 .w\}. EI’ﬁu:ienu:yr:—':|N ON_ 2 100%
2Input Current at nominal input voltage (=) Ww =y =PF
Output current (low). Farmula 2:
3.F'nw.er Fan.:mr (F'.F}. Efficiency = iner{qutputj = 100%
4 Efficiency is derived by the formula. Foweerinputy
For example: Von=5.005, lon=2, V=115, ln=0.2022 PF=0.569
Fower [output) = %y, =gy, =5.0050 =2=10.01%
Fower(input)=13.3W
. I'V'IDN xll:IN a.005=32
: z—————— =@ 00%= =100%=75.65%
Formula 1 Emclency = | <PF T16%0.2022= 0.569
' Power{output) 1007
: =—————— = 100%= =100% =75, 26%
Formula 2: Efficiency Fower(inpuh 133w
QOutput Ripple & Noise
This is an AC measurement at the output of a power module at rated load 2
and +25°C ambient temperature. The measurementis made in either 2
millivolts RMS or millivolts peak-to-peak. Figure 2 shows the typical voltage &
waveform.In the case of AC/DC Power Modules, the output ripple vaoltage is L
a series of small pulses with high frequency content, and far this reason it
is almost always specified as peak-to-peak rather than RMS value. Time
Figure 2

Because ofthe high frequency content of this ripple, special measurement technigues must be employed
5o that correct measurements are obtained. First, a 20MHz bandwidth oscilloscope is normally used for
the measurement so that all significant harmonics of the ripple spikes are included.

The actual ripple voltage measurement must be carefully

made in order notto induce error voltages in the test

equipment. Therefore, the conventional ground clip an an @NX Grounel Clip To Ozdillozcope
oscilloscope probe (See Figure 3) should never be used in

this type of measurernent. This clip, when placed in a field QH:DJ

of radiated high frequency energy, acts as an antenna or

inductive pickup loop, creating an extraneous voltage that is Figure 3

not part of the output noise ofthe converter.

This r_mise pickup is elimi_nated as shown in Figure 4 To Dssilloscope
by using a scope probe with an external ground band [ AC/DC Under Tt |KE*'°'-I""=| Fing

or ring and pressing this band directly against the U I T r

output common terminal of the power converter while ” .

the tip contacts the voltage output terminal. This +Outpus - Output

makes the shortest possible connection across the Load Figure 4

output terminal.

Anather method of measuring the output voltage ripple &
noise that is specified for many switching power
supplies is shown in Figure 5. A 30cm twisted pair of no.
20 AWG copper wire is connected to a 10uF capacitor of
proper polarity and voltage rating. The ascilloscope
probe ground led should connect right to the ground ring  +Output "
of the probe and be as short as possible. The Twizted Pair : # 20805 - 30em
oscilloscope bandwidth should be at 20MHz and Figure 5
connected to AC ground.

To Dzdlloscope




NOTE

1.5pecifications typical at Ta=+25°C, resistive load, 118VAC, 60Hz input voltage, rated output current
unless otherwise noted.

2 Ripple & Moise measurement bandwidth is 0-20MHz
3. These power madules require a minimum output loading to maintain specified regulation.

4 Operation under no-load conditions will not damage these devices; however they may not meet all
listed specifications.

5AI AC/DC modules should be externally fused at the front end for protection.
G.0ther input and output voltage may be available, please contact factory.
7.Specifications subject to change without notice.
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