DC Power Source Technology & Applications
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DC Power Supply

Linear Type Switching Type Hybrid Type
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DC Power Supply Topologies

Linear or series-pass

S0/60 Hz
Transformer

Input

Rectifier Filter

AC Line
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| DC Voltage

Series-Pass Output
Transistor Filter
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Advantages

» Low output ripple & noise
~ Fast transient recovery

Disadvantages
~ Low efficiency
» Heavy

» Physically large

Applications

» Bench & laboratory
» Automated test
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Control Circuit



Switched mode (SMPS)

Power

Rectifier lrl‘-lf:l:t Switches Transformer Rectifier Output Filter Regulated
R — DC Outpui
AC Line v
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Comparison
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~ High power in small size \I\

~ High efficiency \l\ i X
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Disadvantages Applications
. ) Control Circuit
» Moderate to high ripple & » Subassembly test
noise » Burn-in
» Moderate transient recovery ~ Bench & laboratory

» Electromechanical test



DC Power Supply Topologies

Hybrid (Switching + Linear)

Transformer

Rectifier &
Filter

Series-Pass Output
Transistor Filter
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Regulated
DC OQutput
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Power
Rectifier & Switches
Filter

AC Line |_
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Advantages

» Low output ripple

~ Fast transient recovery
» Moderate efficiency
Disadvantages

» High cost

Applications
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» Bench & laboratory
» Automated test
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Switching DC Source
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Advantages

High power conversion
efficiency

Small size and light weight
Cost effective, especially at
high powcr
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High output noise and ripple
voltage

High common mode noise
current

Slow transient response
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Output Characteristics

Single-range
Pmax
Vmax 90W
30V
Imax 3A

Vmax

Multi-rang or Autoranging

Dual-range
Pmax TolVY;
\
30V i ”//
“ /
/"’ Pmax 9OW
;mﬁﬁﬁ;l \\&
3A Imax gp

Maximum
power range

Imax




Switching Type Hybrid Type Linear Type

Size: WXHXD <
& Weight S 9
Ripple & Noise | High = Low
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GPE-Series , GPD
Series
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e Voltage Rating:30V ~ 800V,
Output Power Rating: 360/720/1080W
* Output ON/OFF Delay Function
* CV/CC Priority Mode
* Adjustable Slew Rate
* Bleeder Circuit Control
* Internal Resistance function

3 Times Multi-Range (V&I) Operation Output

Output Voltage |Output Current

Power
PSW30-36, PWS30-72, PSW30-108 PSW804.5, PSW80-9.0, PSW80-13.5
o 12 24 36 72 108 10D 45 90 135 27 405 PSW 30-36 0-30V 0-36A
) - \ " I L
£ —360W T — _ - -13.
2NN | S = PSW 80-13.5 080V o135
i | |, 2" i, o all) 9 PSW 160-7.2 360W | 0-160V 0-7.2A
= S 20 :
z 0 PSW 250-4.5 0-250V 0-4.5A
0 20 40 60 80 100 120 0 5 10 15 20 25 30 35 40 45
currents K®~ PSW 800-1.44 0-800V 0-1.44A
PSW160-2.25, PSW160-4.5, PSW160-6.75
1) 22O RCTS T2 133 218 PSW260-1.44, PSW250-2.88, PSW250-4.32 PSW 30-72 0-30V 0-72A
:ig r— 7\ - ‘ 16C 300 144 288 4;?2 45 9 135
120 e Hazoow 1 250 XX — 25¢ PSW 80-27 0-80V 0-27A
% 80 T~ —0s0w | o2 ' \"‘"\; —T20W
8 \ o — W T |
S E(g] ' =p Y A ;:f» 132 i S| . PSW 160-14.4 720W 0-160V 0-14.4A
=
. 0 5 12 1 15 20 25 sg PSW 250-9 0-250V 0-9A
urrent[A] 0 2 4 6 8 10 1Z 14
Current[A]
PSW 800-2.88 0-800V 0-2.88A
PSW800-0.45, PSW800-0.9, PSW800-1.35
o T T i S PSW 30-108 0-30V 0-108A
w0 | \;\ ! —360W |
s 50 N | —now | PSW 80-40.5 0-80V 0-40.5A
S 400 ~— —1080w |
§ 300 ) e e
= | PSW 160-21.6 1080W 0-160V 0-21.6A
! 0 1 2 3 4 I 5
CurrentA] PSW 250-13.5 0-250V 0-13.5A
PSW 800-4.32 0-800V 0-4.32A




PSW30-36, PWS30-72, PSW30-108

R =8.2 ohms 12 24 38 72 108

= \ 360W i
F=8.2ochms 25 '
e 7 20W
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PR =82 ohms S 10 — 10

R - E 2 Ghms- 0 20 40 60 80 100 120
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—P—P—PP PN R-z700ms & il i %
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240 v = R = e | —
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- FR=LEL - -
Pl P gl Mg R

B U I A Y S,
PP PPN R 2700nms

Different lighting devices are built upon different LED Array
arrangements with different voltage input, however, within a
constant power range. A good fit for multi-range power supply -
application.




Suppresses overshoot during transient phenomena such as diode

load characteristic.

PSW, PSU and PFR can select constant voltage (CV) priority mode and constant voltage (CC) priority
mode.

Diode load such as LED rises with CC operation.

CC priority mode suppresses overshoot at turn-on with load rising at CC operation when power supply

output is on. GDSD-S3(;54

CC / CV priority mode is best for LED (:/
@ test. Power Supply ( 3_/ i L(?RLSS
| 4

Results of experiments of LED operation using Digital
Oscilloscope GDS-3354

0 \i \%
Diode VI characteristics
CV Priority mode: CC Priority mode :
Inrush current and surge voltage are Suppresses the generation of inrush cumrent
generated at LED forward voltage Vf and surge voltage at forward voltage Vf of LED.
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The slew rate setting 1s helpful to restrain inrush current of a load by
changing the power output rising time.
For PSW, PSU and PFR, it 1s possible to turn on / off the slew rate function of its output

voltage and output current. With slew rate function on, changes in voltage and current slew
rate are available to prevent the inrush current from damaging the DUT.

Current
rF Y

Incandescent ball
Approx. 6 to 10 times

Slew Rate = OFF
A !

\oltage ; /
Current '\

Slew Rate = ON

Inrush Current

_ Motor
©  Approx. 5 to 10 time

- — A

Time Resistive load
4\_

iy
Relay, Solenoid

Time

Slew rate setting range
0.01V/s ~ 60.00V/s PSW30-XX

0.1V/s ~ 160.0V/s PSWB80-XX
0.1V/s ~ 320.0V/s

0.1V/s ~ 500.0V/s

1V/s ~ 1600V/s

12



The Output ON / OFF Delay Function 1s an effective way to execute
the order of turning on and off the powers of motor and control

board following the set sequence and timing.

The Output On/Off delay feature of PSU, PSW and PFR enables the setting of a specific time delay for
output on after the power supply output is turned on, and a specific time delay for output off after the
power supply output is turned off.

When multiple Power Supply units are used, the On/Off delay time of each unit can be set respectively
referring to fix timepoints. This multiple-output control can be done through the analog control terminal
at rear panel or through the PC programming with standard commands.

- motor and control board

PFR #1 (+3.3V)

[
|

PFR #2 (+5V) i I —
L

-

PFR #3 (+15V)

ue
L =
"

PFR #4 (-15V)

= Y

E’ =
I
E

PSW #1 ON/OFF _s__
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PFR, PSW and PSU can turn on/off the bleeder circuit.

Normally, a capacitor is included in the output stage of the power supply. A bleeder circuit is
built to discharge the remained electric charge in the capacitor when the output of the power
supply is turned off. (Power supply with large electric power is dangerous even after power
off, because the remained energy at the output is big)

Bleeder circuit should be turn off for testing batteries or capacitors. The bleeder discharge
path will rapidly discharge the battery after the power off.

eBleeder ON (Normal)

Bleeder @D @
Dischargei . DUT

current
o—0

Voltage[V]

OUTPUT OFF

Voltage[V]

OUTPUT OFF / UUUUUUUUU
{—\ %'?_\
:
= 1
Time

Time

If the bleeder is on the voltage drops quickly so
you can quickly replace the DUT.

™ e et

If the breeder is off the voltage will not drop
soon so you can not change the DUT quickly.

Voltage[V]

Time

Bleeder Off is suitable for Battery test.

REVERSE CURRENT PREVENTION DIODE

J . Sy

g

71
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PSW, PSU adjustable internal resistance function can simulate battery
characteristics .

The internal resistance of the PSW can be adjusted to the level of battery's internal resistance, so as to
simulate the battery to do the test .

simulate batteries

Battery PSW, PSU
. Intemal Resistanc
Internal Resistancg

ANN—D \\7

. @ @
_I_ Theoretical 1z
Eo[\/J electromotive Load A~ Load

I voltage = DO Power Suppy 5

Y A~

N |

L J _
— Vout =Vset- Vr
—— 1Y
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PSW's internal variable resistance function can simulate Wire
Harness resistance.

Example : simulate Wire Harness resistance

PSW30-36 Internal resistance setting Windshield wiper motors for automobiles
range : 0.000Q~0.833Q)

PSW 360W

Internal resistance q =

T No need external resistor

c||

In the test of the Windshield wiper motor, automobile manufacturers may be asked to test a voltage drop
(Example: series resistance 50 mQ2) due to wiring. Generally, a resistor is inserted in series with the
power supply. However, if the internal resistance variable function of the PSW is used, the test including
the voltage drop can be performed by the power supply.

16



PFR Series
Fan-less Power supply is suitable for sound test
& measurements

13+ 4
C

t‘ ‘ ) ((
\ Sound Level Meter
— ‘ ) \%

Horn Test
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Test Script Application — Solving Complex Test Pattern

If you want to test products and parts under various voltage and current conditions, they are generally controlled by a PC.
However, the power supply of GW Instek has its own TEST Script function that the power supply itself controls the complicate

condition.

Complex testing is possible by inputting items necessary for testing in the CSV file, saving the file in the USB memory, storing i

in the power supply itself, and executing it. Because you can store 10 patterns on the main body, if you repeat several tests, yc

can respond by simply replacing the execution contents.

Test pattern you plan
to do

>
>

Voltage setting
l

1y Time

>

Current setting

» Time

Voltage, Current ,Time, etc. - o T

Enter conditions(V, I, Time, etc. ) into
CSV file

Save CSV file and tst file

N

power supply execute test
pattern itself

Current setting Voltage setting

l

18




& Pattern 1: Pulse output

Voltage setting

r

1123456

12v]-- i :
SV = e | ‘ ‘ ‘ J
15;
Current setting m Time
3A Y
@ Pattern 3: Add Burstnoise
12V 7'1 2&456789 10 11 1213 14,15;7
go LTI L
160&15
v PTITTY Py
& < <M
600s . 600s |
150s’ 150s'
Time

Current setting

oupu ong

3A

v

20

Repeat Step 2 for 36 times.

W 00~ & W=

A B c D E F

memo Pulse Test

Displayltems VI

Cycleltems  Number Start StepEnd Step

Cycle 6 2 3

Step Point Output  Time(sec)Voltage (V) Current (A) (
1 Start Off 0.5 0 3n
2 On 1 12 3h
3 On 1 5 3h
4 end Off 0.5 0 3N

Continue steps 1 to 17

A 5] C D E F
o IO Burst
Displaviterms V]
Cycllterns  Mumbar  Start Step End Step
Cyile 0 1 17
Step Paint Output  Timelses) Volaga(V) Curent(A)
1 Stan On GO0 12 3
o On 01 B 3
3 Cin a1 12 3
4 O 01 B k)
5 i LA 12 x|
6 On 0.1 ] 3
7 On 01 12 3
B On (k| B 3
8 On 0 12 3
10 On LIk 8 3
1 n LR 12 3
12 Cm 01 a 3
13 On 21 12 3
14 On a1 B 3
15 On 041 12 3
18 On o B o
17 On 01 12 3
18 End Off ol (1] 1]

PFR @ PSW @ PSU

Parameter

Cycle : 1~1000000000 ; O (INF)
Start Step: 1~20000.

End Step: 1~20000.

[Point] Parameter : Start, End, Exit,
Pause, Trigin

Output: 0 (OFF), 1 (ON), OFF, ON.
Time: 0.05 sec ~ 20 days.

Voltage: MIN, MAX, <value>.
Current: MIN, MAX, <value>.

OVP: MIN, MAX, <value>.

OCP: MIN, MAX, <value>.

Bleeder: 0 (OFF), 1 (ON), OFF, ON.
IV Mode: 0 (CVHS), 1 (CCHS), 2 (CVLS), 3
(CCLS), CVHS, CCHS, CVLS, CCLS.
Vsr up: MIN, MAX, <value>.

Vsr down: MIN, MAX, <value>.

Isr up: MIN, MAX, <value>.

Isr down: MIN, MAX, <value>.

IR: MIN, MAX, <value>.

Beeper: OFF, ON.

Sense Average: 0 (LOW), 1 (MID), 2
(HIGH), LOW, MID, HIGH.

Jump to: 1~20000.

Jump Cnt: 1~10000.

19



& Pattern 4: Lifetime test

OUTPUT
-

12V ON OFF ON OFF ON OFF ON

18h  6h

ov — >
Voltage setting
F s .
5V

Current setting
&>
10A

v

& Pattern 5: PPTC device (resettable fuse) test

Voltage setting

12v ‘

v

Current setting . Time

| | S

v

Stay with output-on forl8 hours, then output-off for 6 hours,

following the same sequence for 100 days.

i A B c D E F
1 ”memo B Burst test . | . [ B [ R
2 ‘Displayltems Vi
3 ‘Cycleltems Number  Start Step End Step
4 |Cycle 100 2 3
5 |Step Point Output  Time(sec Voltage (V) Current (A)
6 | 1 Start On 0.5 24 11
7/ 2 On 64800 25 11
8 | 3| |off 21600 26 11
9 4 end “off 0.5 0 ol

This example execute Output On and Off.

Another way is to set the current and voltage to zero.

CC priority

Make a staircase output.

A test example of self-resetting PTC verifies its open
circuit characteristic by increasing
current from 0 to 3A with 16-step resolutions.

Test Script can easily execute a series of

different currents under a constant voltage setting to
test the blown and reset characteristic

of a self-resetting PTC.

. »

DMM

Judgement Signal

20



* Battery Charge / Discharge Test

PC
Backflow
Preventing
l L Storage 0 |
PHX Series Battery PEL-3000 Series
DC Power Supply Electronic Load

[I I] = = =




* High speed pulse power supply for current sensors

+

PHX Series
DC Power Supply
CV Mode

PEL-3000 Scrics
Electronic Load
CC Mode

.

Current Sensor

« Starter Motor Test

Perform as actual battery
(Ontpnt Tmpedance Changeable)

3

PHX Series
DC Power Supply

=

Voltage

Current

Recommended Model : PHX 30-400

A

(o 100 s

Power ON

Power OFF

Recommended Model : PHX 30-400

Voltage drop and
Transicur Recovery

/ | Voliage

Currend

/ _
/ ime

Large Current in
short fime




* Pulse Power Supply for Coating and Plating

PEL-3000
+ CC Mode —

Recommended Model : PHX 30-400

T
Period
. Duty Cycke —=
I'lln\ﬂdlh_._ I‘_ uty Cye T
Ly

oV Plating Tank
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DC Power supply and GW INSTEK

DC Electronic Load Function Simply Reliable

su GPP Series Multi-Channel Programmable DC Power Supply
with DC Electronic Load

= Load Mode Display
=z 3 CV Mode Voltage: 1-33.00V
g CH1/CH2\1.500V - 33.00V Current: 0-3.200A (GPP-1326: 0-6.200A)
P CC Mode Power: 0-50.00 (GPP-1326:0-100.00W)
; CH1/CH2\0 - 3.200A /0 - 6.200A(GPP-1326)
5 CR Mode
~ CH1/CH2 1Q- 1kQ
- -;' . e Model GPP-4323 GPP-3323 GPP-2323 GPP-1326
g f:j“é% gﬁ % Channel | CH1 | CH2 | CH3 |CH4 | CH1 |CH2 CH3 CH1 | CH2 CH1
e Soaa f Voltage |0~32V|0~32V|0~5V |0~15V| 0~32V (0~32V (1.8/2.5/3.3/5.0V | 0~32V | 0~32V | 0~32V
''''''' i @:'@: = B Current [0~3A [0~3A | 0~1A | 0~1A | 0~3A | 0~3A 5A max. 0~3A | 0~3A 0~6A
o Series  [0~64V / 0~3A 0~64V / 0~3A 0~64V /0~3A
Parallel |0~32V /0~6A 0~32V / 0~6A 0~32V / 0~6A

MEASURETRONIX LTD.



M18819 1 GPP-2323 YiNn1nadal DC-DC CONVERTER

CH1 : ¥M9ululnuaunasing
CH2 : ¥Msuslulnuadidannsaing
GPP-2323 DC-DC converter Test

CH1: Power Supply
CH2: DC Load function

2 410.0000y Vet 2000
025.05, 2.5025.

= 14.8383y o s000

16.31
Power Supply : 16.31 W
10V / 2.5025A CC: 1.100A*
25.05W 14.8383V

<3 ' . o Y Y]
AU GPP-Series a1313aau Taetlou Inaddnware CH1 19712995 DC-DC CONVERTER
4 1 (=% X o : d

uazmad1mnnae Il cH2 ievihmthidlu Tnaadsnszua I DC Tulvua cCsraunsotlon
1 1 Aa A 2 Aad A -4
ANTTUAANADINS 1D sZANTNMINVBIFUIUBIANNTOUNT

S . v 3 . 2 A Y A 1 A .

UONINUY GPP-Series 8411/U DC Power Supply UV Linear Fanvon lunsoe linlial Noise

ity Ripple $1110 : < 350U Vrms / < 2mArms 18 Transient Response Time < 50Us
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ASTERION DC ASM SERIES

3 CHANNELS - 1,700 W/CHANNEL - 1U HIGH



High End Programmable DC Power Source

ASTERION DC ASM SERIES

8 Full Power Output Options

Voltage (V) | Current (A)
040 40 42

1680
060 60 28 1680
080 80 22 1700
100 100 i/ 1700
150 150 12 1700
200 200 9 1700
300 300 6 1700
400 400 4.3 1700
000 0 Blank (Channel 3 only)
: ,. . , = — U
J 1.75 inch
-» 44.45 mm
Select any 3 Channel Options to Create your Custom 2 or 3 Channel Solution

Asterion DC ASM Series outputs are configured at the factory and are not field replaceable. ,\



ASTERION DC ASM SERIES EAELshanne

Virtual Panels™ GUI

CHZ | 200¥ 17A | 600W T) CH3 | 200V TTA | 600w

2000000
7R

220000

o sy rew

Mexursment | S at Syvtomn Status Meacurements

60.000 V 200.000 V 200.000 V
0.000 A 0.010 A cwer 0.000 A
0.000W 1.220W 7 0.000W




Multi-channel

ASTERION DC ASM SERIES programmable sequencing,

ramps and delays

Sequencing (V)

* Store 50 sequences of 20
individual steps

* Sequences may be tied
together

* Extensive list of step functions,
ramping, looping, Go-To and
subroutine calls

Ramps
Voltage/Current Ramps

* Programmable dwell 1mS min.
t0 9999 S max.

On/Off Delays
* Programmable 0.1 S min. to
100 S max.

W Sequencing is only available through remote
interfaces, not available on the front panel.

Turn-On Delays Turn-Off Delays A



ASTERION DC ASM SERIES

DC Output Specifications — 1700W Fixed-Range Channel Options

Specifications

MODEL ASM40- | ASM60- | ASM80-|ASM100-{ ASM150- |ASM200- ASM300- ASM400
42 28 22 17 12 9 6 -4.3
Rated Output Voltage V 40 60 80 100 150 200 300 400
Rated Output Current A 42 28 22 17 12 9 6 43
Rated Output Power W 1680 1680 1700 1700 1700 1700 1700 1700
Line Raqulation V +/- 0.01% of rated voltage
g A +/- 0.05% of rated current
. \' +/- 0.02% of rated voltage
Coaa Ronuescn A +/- 0.15% of rated current
Ripple RMS 1
(20Hz-300kHz) C.v mV 12 12 15 15 20 40 60 80
Output noise p-p 2
(20Hz-20MHz) c.v mV 79 75 90 90 120 150 200 300
Remote sense
compensation v 2 3 S S 5 S 5 5
Temperature drift PPM/°C +100
Stability + 0.05% of output rating

) RMS ripple/noise, over 20 Hz to 300 kHz bandwidth, is measured directly across the output terminals with the supply operating

into 90% of rated resistive load in all channels and nominal AC input line voltage.
2 PK-PK ripple/noise, over 20 Hz to 20 MHz bandwidth with the supply operating into 90% of rated resistive load in all channels

and nominal AC input line voltage.




