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Agenda

lllustration of specifications & functions
Slew rate adjustment

Test script

Multi-range

[ ] [ ] [ ] V

» Case study & Applications

» Applications for Linear power supplies and Switching
Power Supplies.

» How to select cheaper power supplies
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lllustration of
specifications & functions
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DC Power Supply Output Modes

Constant voltage (CV) mode
I\

Vset
> VDITQE - Voltage setting
LOAD > " Cirrent sefting
> Voltage _,. ;rj Operation in CV
I ' ! Voltage settin
Constant current (CC) mode ' : . Rioap <o
’ B e Current sefting
A ’ e
, I Operation in CC
V T ’ri - -
v - » Current
Current setting
>

Iset

GWINSTEK ER2TRERGERAT |
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DC Power Supply Output Modes

Constant voltage (CV) priority mode

Voltage setting

In voltage-priority mode with Rjgap <

A
Voltage 5 | - - - o ..

sett ng

Voltage|
>

Current
seffing

Current sefting

—| -
—— Operation in CC—>

Current
> Time

GWINSTEK. ERE7FEERGAERAD |
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DC Power Supply Output Modes

Constant current (CC) priority mode

Voltage setting

In current-priority mode with Rjoap >
A

Current sefting

Voltage _,|. .- - / -\ - -
seffing —— Operation in CV —>

Voltage

Current
setting

Current / .
> Time

—p e - - e e e e e e m e e e Em e e, e e . m ... -m--—- -

GWINSTEK. ERE7FEERGAERAD |



lewJou

Output Characteristics

Multi-range or Auto Ranging

Output voltage
S 80V
'5_:1, 70V
= 3 6oV '
:-5 PQH-I 0’6.\ GO‘WJ Power limi lincD
- : 50v -
= p\1 AX 360W '
2 - n ae & A0V st
s (Only One Point) !
a 10V Y B ‘
20V
v
}6‘5‘ 5A 15A 25A 35A 4k
Output Current (A) Outp‘L?tAcurr éc:t« 30A
The operation area of a Conventional Power Supply. The operation area of a Multi-Range Power Supply

for PSB-2000 Series

GUWINSTEK RS 7RERGERAD | s




Remote Sense

Local sensing
Lead resistance can cause a
significant voltage drop between the
output of the power supply and the
load

AWG wire size Resistance in mQ/ft (at 20°C)

22 16.1
20 10.2
18 6.39
16 4.02
14 2.93
12 1.59
10 0.999

Remote sensing

The sense leads measure the voltage
at the load and adjust the power
supply output to compensate for
voltage drops in the leads

GYINSTEK.

+ OUTO

lewJou

A\
0.01Q ﬂ ﬁ
Power supply T lead resistance +
programmed | 12.0V 10A Loa § 11.8V
for 12V 0.01Q -
* lead resistance d 4—)
- OUTO AN
NS
+ OUT and - OUT load leads are 10 feet. 10AWG each
+S0
+0OUTO AN \
0.01Q ﬂ ﬁ
Power supply T lead resistance +
programmed | 12.2V 10A Loa § 12.0V
for 12V 0.01Q -
* lead resistance d 4—)
- OUTO AN /
-S (I}

+ OUT and - OUT load leads are 10 feet. 10AWG each

ERBTrREROGBRAF |
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Unique Feature: Bleeder Circuit

» Capacitors discharge
slowly under light loads

v/ Static voltage power supply: no |,_'_.,>
problem ;I:J‘> N

AY
/1

» Fall time {
v Rapidly reduce the output ;
voltage

v Shorten discharge times by
hundreds of milliseconds

GUWINSTEK ERR7FERERGERAFA | 10
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Unique Feature: TEST Sequence

_|_

TST CSV

Step Point Outpt Time(zec) Voltage (V) Current (&) OVP(YV) OCP(&) (Bleeder IV Mode Varup(Vis) Verdown(Vi) lerup(ak) Isr down(&/s) IR(chm) Beeper  Sense Averaze Jumpto Jump Cnt
1start L 3 10 0MAY  MAX ICVHS  MAX MAX MAX  MAX QFF 2
2 L ] 20 20MAY  MAY ICVHS  MaxX MAX MAX  MAX QFF 2
3 L 2 30 20 MAX MAX LI CVHS  MAX MAX MAK MAX OFF 2
4 L 3 40 0 MAY  MAX ICVHS  MaX MAX MAX ~— MAX QFF 2
5end L 2 50 20 MAY  MAX ICVHS  MaX MAX MAX ~— MAX COFF 2 1 2
b L 3 25 0 MAY  MAY ICVHS  MAX MAX MAY  MAX QOFF 2
7 L 1 12 20 MAY  MAY ICVHS  MaX MAX MAX  MAX QFF 2
A 8 i 1 18 20 MAX MAX 1CVHS  MAX MAX MAYK MAX OFF 2
9 L 2 13 0 MAY MAX  ON CYHS  MAX MAX MAYX — MAX QFF 2
10 L 1 20 0MAY  MAX  ON CYHS  MaxX MAX MAX  MAX QFF 2
11 L 1 2 0MAY  MAX  ON CYHS  MAX MAX MAY  MAX QOFF 2
12 L 1 2 0 MAY MV ON CYHS  MAX MAX MAX — MAX 2

« Allows power supply to output a
waveform like an Arbitrary Waveform
Generator (ARB)

« TEST Sequence can change the output
faster than a PC can send commands

Output Voltage / Current

GUWINSTEK ERR7FRERGERAFA | 11
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Key Specification for DC Power Supply

» CV Mode

v Line Regulation

v’ Load Regulation

v’ Ripple and Noise

v’ Transient Recovery

Time

v Rise Time / Fall Time
» CC Mode

v’ Line Regulation

v’ Load Regulation

GUWINSTEK BER7RERGERAD | 10
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CV Line Reqgulation

Definition:
The change, /AA\Vout, in the static value of DC output voltage resulting from a change in AC input
voltage over the specified range from low line to high line, or from high line to low line.

Specifications :
Keysight: N5766A
Source Effect = 6mV (change from 85-132 VAC input or 170-265 VAC input)

GW Instek: PSU 40-38
Line regulation = 6mV (At 85-132Vac or 170-265Vac, constant load.)

Connection :
Line / Load Regulation, Steady State Data

Precision
Digital Power Meter Current Shunt
| ! | |

DC Load
AC Power Source

GUWINSTEK ERRFERERGERAFD | 13
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CV Line Reqgulation

AC Input Voltage
nn N DC Output Voltage

N N Y Y Y Y H A B A
A I AR A
\HHHHH‘H‘HHHH

:> DC Power Supply >
L IR RERE

GWINSTEK. BRRIRERGERAD | 14
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CV Load Regulation

Definition:
The change, /A\Vout, in the static value of DC output voltage resulting from a change in load resistance
from open circuit to a value which yields maximum rated output current (or vice versa).

Specifications :
Keysight: N5766A
Load Effect = 6mV (change from 10% to 90% of full load)

GW Instek: PSU 40-38
Load regulation = 6mV (From No-load to Full-load, constant input voltage. Measured at the sensing point

In Remote Sense.)

Connection :
Line / Load Regulation, Steady State Data

Precision
Digital Power Meter Current Shunt
! | i

AC Power Source

GUWINSTEK ERR7FRERGERAFA | 15
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CV Load Regulation

Output Voltage

100%

Load Current

0%

Gul InerK_ BRBTRERGARAT | 16
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CV Ripple and Noise

Definition:
The residual AC voltage which is superimposed on the DC output of a regulated power supply. Ripple
and noise may be specified and measured in terms of its RMS or (preferably) peak-to-peak value.

Specifications :

Keysight: N5766A

Output Ripple and Noise: CV p-p = 60mV (20MHz)
CVrms = 8mV (From 5Hz - 1IMHz)

GW Instek: PSU 40-38
Output Ripple and Noise: CV p-p = 60mV (Measurement frequency bandwidth is 10Hz to 20MHz.)

CV rms = 8mV (Measurement frequency bandwidth is 5Hz to 1MHz.)

Ripple

Peak to Peak
Ripple and Noise
Measurement

GUWINSTEK ERR7FRERGERAFA | 17
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CV Ripple and Noise

Connection : Peak-Peak Ripple & Noise / Transient Recovery Time

DSO
BW: 20MHz

JEITA Standard RC-9131C

Digital Power Meter

+
DC Power Supply DC Load
AC Power Source
N _ -
G
i i M2170
RMS Ripple & Noise BW: 10MHz
.. Low Pass Filter
Digital Power Meter BW: IMHz
(b + +
DC Power Supply / DC Load

AC Power Source

GWINSTEK ERE7TRERGERAT | 18
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CV Transient Recovery Time

Definition:

The transient recovery time is the time from when the load current begins to increase
(coincident with the output voltage beginning to drop) to when the output voltage settles within
a specified settling band around the final voltage value.

Specifications :

Keysight: N5766A

Load Transient Recovery Time = 1ms

(time for output voltage to recover within 0.5% of its rated output for a load change from 10 to
90% of its rated output current. Voltage set point from 10% to 100% of rated output)

GW Instek: PSU 40-38

Transient Response Time = 1ms

(Time for output voltage to recover within 0.5% of its rated output for a load change from 10 to
90% of its rated output current. Voltage set point from 10% to 100% of rated output.)

GWINSTEK. ERRFEXRGERAF | 19
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CV Transient Recovery Time

Connection : Peak-Peak Ripple & Noise / Transient Recovery Time o

BW: 20MHz

JEITA Standard RC-9131C

+ J
DC Load

Digital Power Meter

DC Power Supply
AC Power Source

Load Current

GWINSTEK ERR7EERGERAT | 20
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CV Rise Time and Fall Time

Specifications :

Keysight: N5766A

Output Response Time: (to settle to within 1.0% of the rated output, with a resistive load)
Up, full load = 0.08s

Down, full load = 0.08s

Down, no load = 1.0s

GW Instek: PSU 40-38

Rise time Rated load = 80ms No load = 80ms

(From 10% to 90% of rated output voltage, with rated resistive load.)
Fall time Rated load = 80ms No load = 1000ms

(From 90% to 10% of rated output voltage, with rated resistive load.)

Output Rise / Fall Time

Digital Power Meter

Pure Resistor
AC Power Source

G

GWINSTEK EREFRERGAERAT | 21
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CV Rise Time and Fall Time

Output Voltage Output Voltage
100% 100%
oo 90% 90%
|
I
I
I
I
|
|
—_—_—f—_—_—————— 10% — — — 10%
I 0% 0%
g
/ T |
Output ON
Tr: Rise Time Tf: Fall Time

GWINSTEK ERR7EERGERADT | 2
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CC Line Regulation

Definition:

The change, Alout in the static value of DC output current resulting from a change in AC input
voltage over the specified range from low line (usually 85 volts) to high line (usually 132 volts), or from
high line to low line.

Specifications :
Keysight: N5766A
Source Effect = 5.8mA (change from 85-132 VAC input or 170-265 VAC input)

GW Instek: PSU 40-38
Line regulation = 5.8mV (At 85 ~ 132Vac or 170 ~ 265Vac, constant load.)

Connection :
Line / Load Regulation, Steady State Data

Precision
Digital Power Meter Current Shunt
| ! | |

DC Load
AC Power Source

GUWINSTEK ERRFRERGERAFA | 23
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CC Line Regulation

AC Input Voltage
DC Output Current

Y Y N Y A O B A H c‘\ [
\\\\\\\\ H
H‘ > DC Power Supply >
\\\\\\\\
|| M M H M ‘H \e‘ ‘w Y N

GWINSTEK. BRARIRERGERAD | 2
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CC Load Regulation

Definition:
The change, /A\Vout, in the static value of DC output voltage resulting from a change in load resistance
from open circuit to a value which yields maximum rated output current (or vice versa).

Specifications :
Keysight: N5766A
Load Effect = 6mV (change from 10% to 90% of full load)

GW Instek: PSU 40-38
Load regulation = 6mV (From No-load to Full-load, constant input voltage. Measured at the sensing point

In Remote Sense.)

Connection :
Line / Load Regulation, Steady State Data

Precision
Digital Power Meter Current Shunt
! | i

AC Power Source

GUWINSTEK ERR7FRERGERAFA | 25
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CC Load Regulation

Output Current

100%

Load Voltage

0%

Gul InerK_ BRBTRERGARAF | 26




Open Discussion :

GWINSTEK EReFEERGERAF | 27



Case study
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Cases Study
Case |

Requirement ?  DUT - Capacitor
Need charge and discharge 1000 times for
capacitor and charge current is reachable to
56A

Original Customer solution:
Execute Charge and discharge test
manually

GWINSTEK. BERIEERGERAT | 20



Case |

Solution:

Cases Study

« Power supply (charge to capacitor)
 DC load1 (current limit and switch control in charged path)
« DC load?2 (capacitor discharge to DC load?2)

« DC loadl & DC load2 switch mutually in order to implement
charge and discharge test repeatedly .

GYINSTEK.

imlink

DC
LOAD 1

POWER
SUPPLY

=

DC
LOAD 2

ERBTREEROARAF
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Cases Study
Case |

What benefit can we provide to customer?
1 It merely took 10sec in 1000 times of charge and discharge
test.

2 It increased measurement stability and decreased
measurement time.

GWINSTEK | |

GWINSTEK | [ ] | 29
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Cases Study

Requirement?
Obtain VI curve of solar cell.

r > . -
{3 IV Measuremen t System -

[ESSEEEE==E)

IV Measurement System
m A ==

System Instr Update Module

9.0

8.0

7.0

6.0

Current(4)
-
=]

0.0 01 0.2 03 04 05 0.6
Voltage(V)

50

45

4.0

3.5

O @

Start

Stop

Date
2/10/2011
Time
10_10_02
Module Name
abe

Module Size

Operator
Note
Tradiance
1000.501

Temperature
25199

®
> «ive pesian
/N

Thu, Feb 10, 2011 10:10:02 AM

Voc Voc@STC
0613 0613

Isc Isc@STC
7.943 7.935
Vmpp Vmpp@STC
0.405 0416

Impp. Impp@STC
5.004 6715

Pmpp Pmpp@STC
2796 2794

FF FF@STC
57.399 57471

GYINSTEK.

P Type

ISC . Short current from Solar cells positive terminal to

negative terminal

\VOC: open voltage of solar cell‘s for two terminals

ERBTREROGARAA
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Cases Study

Case ||
Analysis:

In order to get VVoltage value of solar cell so as to utilize sequence
function of DC load simulating current variation and trigger out
to synchronize DMM for measurements.

Solution!

Sequence function of DC load + Trigger out
Automatic measurements voltage when
programmable current is executed.

GWINSTEK. ERE7FEERGAERAD |
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Cases Stuady

Implementation!
Case Il "
GoodW|II PEL 200x

USB-B

terminal
# Channel

Control, 1~4

USB-A
terminal

Power switch,
ontrol 1,2—— Power Socket, Fuse

Pin 4 TRIG_OUT

el Output
o o) 5V ——
? ”J! I i ofl
ov
\A
19 1 — —
P L 10 ps
- AT Pin 18 5V (100mA)
20 2 Pin 19,20 GND

Gu’ InerK“ ERBTrREEROGARAF |
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Cases Study
Case |l

Implementation! ®» ® ®
o

U
=]

(8)

AN

cow | com )

i

Input
’ 5V
b é - oV
Ext Trig Input
Gnd > 1 us

Ext Trig Connector

GWINSTEK. BRRIEERAERAD




Cases Study

Trigger Connections

Case I I Goodwill PEL-200x Agilent 34970A

5V (100mA) Pin 18 } Pull-High Resistor
1k Ohm

TRIG_OUT Pin 4 Pin 6 Ext Trig Input
GND Pin 19,20 Pin 7 GND

GWINSTEK ] ﬁﬁ;;]gfij[llg;gggg“

lewJou

(@0 -18.3us 488nY
8.86s 3.8V
A18.3us ~  AZ2.64V

@@ 999.567Hz |
]F‘ﬁE‘ETEEﬁﬁQ(‘ﬁ‘?‘i}ﬂr“W

[wii

GWINSTEK. BRRIRERAERAD |
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Cases Study
Case Il

Requirement ? DUT -2 Laser Diode

1 Sink current without over shoot
2 Want to Sink 1 ms pulse current

Test conditions:
Voltage: Under 3V
Current: 50mA

GWINSTEK ERBFRERGERAF | 37



Cases Study
Case Il

Solution:
Power supplies + Electric Load

GWINSTEK. BERIRERGERAT | 38
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Cases Study

Case Il
Solution: Power supply + Electrlc |_oad

$232 FSEQ

2.-1 T7v
0.00ma

cc AValue 0.05000 A

@ % B alue 0.00000 A | -
e 50.00 mNuslAVam ‘

\oltage: 3V
Current 0.05A
Output ON

GWINSTEK. BERIEERGERAT | 30
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Cases Study
Case |l

Solutlon Power supply + Electrlc |_oad

Use high speed features of  The waveform of slowing Capability of PEL-3000
PEL-3000 to adjust slew  down the slew rate of

rate of rising and falling.  rising and falling The fastest speed of pulse

_ IS 25us.
(above pulse width: 1ms)

GWINSTEK. BERIEERGERAT | 40
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Cases Study

Case Il

Conclusion:

Power supply+ PEL-3000 is ideal for produce a continuous pulse current.

GWINSTEK. BRRIRERGERAT | 4«



Cases Study
Case IV

Requirement ? DUT = A rechargeable Battery

1 An automation for Charge/ Discharge test
2 Plot the chart for the analysis
3 Export to Excel file

Solution:
Software tool: LinkView

GWINSTEK. BERIRERGERAD | 4
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Cases Study
Case IV

GW Instek provides User the PC software to conduct battery
Charge/ Discharge test in Automation.

LINKVIEW [LinkVieW-B] VER1 10.023] LINKVIEW [LinkVieW-B] VERL.10.0 N

, Y N ...
Test Analysis Edit Device &\\ Option g Administrator ~ () Help Test Analysis Edit Device 0\\ Option | g Administrator ~ (?)) Help

Pattern Toble Pattem Edit Pattem Table Patter Edit
e ! - ‘ c:> Ne 001 Name: test! Repeat 12 Ho 3 = C(> Ne 001 Name: test! Repeat T
002 Rewd ||| Step Table 002 Read Step Table
003 End Condition Error Detection 008
004 | ‘ CD No. Mode Parameter VoltseelV] Current(A] Porver (W] VoltagelV] CurrentlA) 004 = CJ

Save Time[s] Save |
005 Hi Lo H Lo Hi Lo Hi Lo Hi Lo 908;
006 006 @
007 ‘ 007
s Delete | S Delete
009 o0
010 010
011 on
o2 02
018 ~ 018 7
o 0 ‘ @ ‘ = @ o1 O ‘{} E @
ol Resd Save Insert Deete 015 Read Save Insert Delete
06 016
i Step Edit e oz s';';i“" Discharge
::: End Condition 1 Error Detection ;:z O [ Mode o0 R [ ov [ ce
N  Heevml 6 o | (e om B
021 [ vonseena 1o SN 021 [ Parameter [ End Condition [ Error Detection
Q | oo O e mEEE o N o-v B
023 Charge 023
o [ urentaro | NN o r (votosenato | RN - | voresta o | NN
026 O 026 Q cuential to | [EEEE | corevr i | ENEEER
2% Discharge 026 " Discharee | ourental o | SRR

I F e PR FF0326 | [ 2 - = 2
| &) el 48 R - (1 |l 48 EEERLERD .. |

Charge setting Discharge setting

GWINSTEK. BERIRERGERAD | 43
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Cases Study
Case IV

Result:

A
Test OAnalysis ® Edit Device &\ Option &8 Administrator + ?)) Help
D che0i-20170515-132905 * | || Print Tl O ‘
D Ch-01-20170515-133023 — Ch-01Ch-01-20170704-153447 ___ Ch-01 Ch-01-20170704-153447 _._., Ch-01 Ch-01-20170704- 163447 Update
Voltage[V] Current{A] Powerll
Ch-01-20170515-133169
D - | =
F D Ch-01-20170515-133517 i i H TR B ——— e e | Print
50 Lol i dot B et i 18.00
D Ch-01-20170515-133638 : 16.00
2.00-f= i 14.00
D Ch-01-20170515- 133840 = ~L S0 Moltpes V)
. + 7 = 1 A 30002
D Ch-01-20170515-134142 150 q erl=12.82W } = 10.00 —
o 7 1.00 3 i : I 800
D Ch-01-20170515-134418 1  — 71 1 } 1 00 q
D Ch-01-20170515-134552 050 : : e : 400
| Current
} \ } ! ! | 200 il
| D Ch-01-20170515-134722 o0 Y 000 70002
2 = = = = E = = = = = =
D Ch-01-20170515-134810 EEEEEEEEE g g g EE8E2E8E8¢8¢8
2 888 388 8 8 8 8 38 3 8 8 8 8 8 8 g g
E 8 8 8 8 8 3 8 = > 8 R 2 2 8 8 8 8 & 5 &
D Ch-01-20170515-140117 <
D Ch-01-20170515-140204
D Ch-01-20170515-140509 Ch File Name / Step Time[s] VoltsgelV]  Gurrent[A] Power (W] VMax(V] Max[A] PMaxW] Amp hr[Ah]  Chart
D T~ 01 Ch-01-20170704-153447 000048 2525 3676 9282 2799 5008 13933 0048
Discharge 00:00:06 2026 4938 10126 2068 4938 10316 0008
D Ch=01-20170515- 142350 Sleep 00:00:10 2282 0000 0000 2284 0000 0000 0000
D T —— Charge 00:00:32 2726 4494 12250 2799 5003 13933 0040
@) oror-arronos-ssuer

=REJIGH

est result Connection

GWINSTEK. EREFEXRGERAF | 4




Key Factor for Application
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Micro resistor test

Application Product
* Production line *PSU 6-200 x 3 sets

GWINSTEK. EARFREROARAD | 46
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Micro resistor test

KSF

1. Need a 600A current with 3U height to verify

their micro resistor products

GWINSTEK. BRRIRERAERAD | 47
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LED test

Application Product
* Production line *APS-7050

5% [

29.25 VA 1000 v
0.4 Apk 2925 mA

0.4 Apkh
1.000pr 29.20W

1417cce  60.00 Hz

ERBTrREEROGARAF |
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LED test

KSF

1. high resolution of current(0.01mA)

2.V, |, P, PF, F, CF, S, Ipeak, Ipk hold

GWINSTEK. BRRIRERAERAD | 49
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Radiator fan

KSF

1. An automated Sequential power output(test

script function)

GUWINSTEK ERR7FRERGHERAF | 51
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Material research

Application Product
*R&D *PSW 250-13.5

(Material research by
anode oxidization)

20,30,40 V,2 hr

Power supply

i M

il P
a | @
Electrolyte Eﬂ [

Cathode Anode

GUWINSTEK ERR7FRERGERAF | 52
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Material research

KSF
1 Test Script is used for the application.

2 Supplies low voltage at low impedance state
where a film is not formed, and then increases

voltage gradually according to impedance
Increasing.

GWINSTEK. ERE7FEXROGERAT |
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Ceramic capacitor/ Electrolytic capacitor :

Application Product
eproduction engineering *PSF-400H(PSB-2400)
(Aging test) *PSW 800-2.88(720W)

GWINSTEK. BERIRERGERAT | 54
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Ceramic capacitor/ Electrolytic capacitor

KSF
1 Competitors' products provide voltage up to 650V
2 We can provide up to 800V.

3 The PSB-2400H won the order of the Ceramic capacitor
case, the PSW 800-2.88 won another order of the
Electrolytic capacitor.

GUWINSTEK BER7RERGERAD | 55



lewJou

Inverter (Automotives)

Application Product
e Quality Assurance *PCS-1000

(Evaluation of the
inverter for

hybrid car) Pyepe——
Y scorpe -A
. 7 = DC High-voitag
O" ——\]  Eo—
Sopan}' '

Brushless Motor

GUWINSTEK BES7EERGERAD | 56



Inverter (Automotives) :

KSF

1. PCS-1000 can measure voltage up to
1000Vdc, while measure current up to

300A.

2 It might be used instead of Curve tracer.

GWINSTEK. BRAS7IRERGERAD | 57



Applications
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PC Power Supply

Power Supply Test peL200s
 Output capacity Check (Minimum 86" ' : 1 ==
operating voltage)
« CC/CV
« CC/CR Mode
o Tr/Tf ( From turn off to on)
 Full Load / No Load
 CR Mode
« Transient Response time :
« CC Mode
« Dynamic Mode

 Fold-back Type Drooping L= v 1 of |\
Characteristic (1-V curve | /
evaluation) |

0 04 08 1.2 1.6 20 24

® CR MOde(CV MOdE) Qutput current  le (A)

GWINSTEK. BRARIEERGERAD | 5o

Yo-lo characteristic { uPC29054)

T.=25C

5]

Viu=6Y ——yp

F-4

V=8V

3%

Output voltage Vo (V)
L
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Fuse Test
Fuse Test
A limit test & spec. check

l

"

el
ie

o

Power

Supply
(Battly)

—HE  EERE. 2490

ot 24 i FEEEFRA
(A) R ok
ERERD 110% 100 K5 o
EEERD 135% 0.75 # 1800 #
ERERD 200% 015 ¥ 5
ERERO 350% 0.04 B 05 #
ERERD 600% ooz & Dz #

T oa—X O IERERIZEY FeTSHEeShY £,
EHERE DC3z2VELT
EEHERAR( HEAEE: 240
Ea=—Z[Z 10f0N, 10H:0FF @y 48 —2 T EREBEFRO TN ERSE
250,000 L TSAETLREEEELET .
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Switch/ Relay test

Switch/Relay Test
A limit test & endurable test

| —
——
| —— |
| ——]
| ——— |
—————|
| RRRRRR—
e
o

Power

Supply
(Battly)
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Power-driven tools

Power-driven tools simulation test
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Pulse current application

* Mobile communication — actual test for charger circuit
Digital Cameras - pulse discharge test °

CP pulse discharge for batteries
- Camera Motor current driven (connected power supply in series)

L Ty

P -.®) .
e £ '

\ v% 691
3506-3508
Brushless Motor For Micro Camera
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EV/HEV

* Testing of DC / DC converter for the automotive industry

Output characteristic of the DC/DC Converter)

High Power DC Load
PEL-3000 Series
_ Precision Current Shunt GW INSTEK »e.e0s
PSU series PCS-1000I
U.U.T. DCI2V~14V |
| - ’ 1* B —
N SRR ™ @peLpo) Weasesese o |

DC Power Supply

150V
63A-1890A
9kW

DSO
GDS-3000 Series

GWINSTEK. BRARIRERGERAD | o
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EV/HEV
« Battery Charge / Discharge Test

PC
Backftlow
Preventing
_ + Storage t _
PSU-Series Battery PEL-3000 Series
DC Power Supply Electronic Load
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Motors
e Motors Test

PC
24V Von=> 26V
‘ + +
PSU Series PEL-smip S
DC Power Supply Electronic Load
M i

DC load as protection
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Current Sensor

High Current DC Power Current A
PSU-Series Ny T =
B ==—"—=C7FC=
400A
b 4 « * e . HJJ_LLL‘ Time
Current Reverse e . oV >
. i1 - | st » J——
Equipment . - . b A
= — ON
- - OFF >
A Logic Input of Reverse Equipment
g
Precision Current Shunt R o
PCS-1000 15 88, & A Forward OFF
. .. fe s0 o0 " Current A Output Current Waveform
+ Voltage a0oA
Sense . Reverse
v Forward .
Time
ov >
Jr— Reverse
-400A
Current Shunt
Y
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Communication server power for network

48V DC Power Source
PSU 60-25

GYINSTEK.

Network

Server

Router
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LED Driver Power

LED Driver Power

Single Phase AC Power Source (500VA - 1kVA) 1P2W, 180Vac-528Vac

GUWINSTEK BES7RERGERAT | 60




Aircraft and Aerospace industry

Single Phase AC Power Source (500VA - 3kVA)

T
.ﬁ.
:

(<

1P2W 115Vac/230Vac

lewJou

GYINSTEK

400Hz, 360 ~ 800Hz

Electric reclining seat

BRBFREROGARAF
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Open Discussion :
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Applications
for Linear power supplies and Switching Power Supplies.
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A list of GW’s Power Supplies.

Linear Type Switching Type Hybrid Type

——— A——

ETLIY
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Features for Linear Power Supplies.

Linear or series-pass

50/60 Hz

e Input Series-Pass Output
Transformer Rectifier P p

Filter Transistor Filter

AC Line Unregulated Regulated
| DC Voltage \ f | DC Output
g —> — > > >

O3 T TT=

A

Comparison
Amplifier
Advantages {

» Low ripple & noise 7;
» Fast transient recovery time

Disadvantages Applications Control Circuit

> Low efficiency » Bench & laboratory

» Heavy weight for High watts > Automated test

» Bulky » Low power: <500 W

GWINSTEK. BRRIRERGERAD | 4
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Features for Switching mode Power Supplies.

Switched mode (SMPS)

Power

Rectifier ::r.]ﬁm Switches Transformer Rectifier Output Filter Regulated
AC Line — I_ T DC Output
Iy >
O akinicant Ay S
o 5SS T e e —
Comparison
Advantages g AmBW
> High power with small dimensions < N
> High efficiency Giae?’a‘i()(r > 7_1
Disadvantages Applications —
> Moderate ~ high ripple & noise > Sub-assembly test

» Burn-in
» Bench & laboratory
» Motor test

» Moderate transient recovery
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Features for Hybrid(Switching + Linear) Power Supplies.

Hybrid (Switching + Linear)

Power

Rectifier & Switches Transformer Rectifier & Series-Pass Output
_ Filter I_ Filter Transistor Filter
AC Line _N_ egulate
®—> —> jT_—» }‘ ‘{ — ] _\ f_ q J_ III)?CgO:JttpL(th>
_lLIT > D I
[ ) NN\ T
J:|:|:|:H::|T J:|:|:|:H::|T Comp?;ison
Amplifier
Advantages {
» Low output ripple 7Lt
» Fast transient recovery SR
> Middle efficiency Applications
Disadvantages > Bench & laboratory
> High cost » Automated test

» Middle power: < 1000 W
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Features for Linear power supplies and
Switching mode Power Supplies.

lewJou

Advantages Disadvantages
 Fast transient response » Low efficiency
* Low ripple & noise » Large dimensions and
Linear DC power supply » Cost competitive at lower weight
output power levels (<500W) |« High cost at high power
(>500W)

» High Power conversion * High ripple & noise

efficiency « Slow transient response

Switching DC power supply « Small size and light weight
» Cost effectiveness,
especially at high power.

« High power conversion « High cost
efficiency

« Small size and light weight

 Fast transient response

* Low ripple voltage and
current

Hybrid DC power supply
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Applications for Linear power supplies and
Switching mode Power Supplies.
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Which DC Power Supply Should I Choose ?

Who are our potential users?

« Prefer Low Line Regulation and Load regulation
Linear DC Power supply  Care about the Ripple & Noise of power supply
 Prefer the fast transient response of the power output

« Concern the power efficiency, energy saving and burn-In

Switching DC Power supply | . pyefer small size or light weight

« Concern small size, light weight and low Ripple &Noise

« Concern small size, light weight and fast transient
response

* price-insensitive

Hybrid DC Power supply
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How to select cheaper Power supplies

What are the differences between GWInstek GPE series
Power supply and competitors’ power supplies ?

GWINSTEK. BRRIRERAERAD |



How to select cheaper Power supplies :

-Specifications comparison
-Functions comparison

‘The key parts quality analysis (Transformer/Relay
/ Capacitor/ LCD/VR/Fan / wire / PCB ..,etc.)

-Summary

GWINSTEK. EREFEXRGERAD |



Specifications comparison
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Constant \Voltage
Operation

GPE-3323 GPS-3303 Other Brand
Output CH1/CH2 0~32.00V, 0~3.000A 0~30.0V, 0~3.00A 0~32.0V, 0~3.00A
\oltage/Current  |CH3 5V,5A 5V 3A 3~6.0V,3A
Line regulation
. Line regulation <0.01%+3mV [Line regulation <0.01%+3mV | <0.01%+3mV
Regulation Load regulation
L 0 L 0
Load regulation <0.01%+3mV |Load regulation <0.01%+3mV <0.01%+5mV
Ripple & Noise Ripple&Noise<<1mVrms Ripple&Noise<1mVrms Ripple&Noise<1mVrms

Recovery Time

<100puS (50%Load change,
Minimum load 0.5A)

<100uS (50%Load change,
Minimum load 0.5A)

<50uS (Over 100uS after
actual measurement )

Temp.Coefficient

<300ppm / °C

<300ppm / °C

<0.5mV+0.05% & <5mA+0.5%

Output Range

0 to rating voltage continuously
adjustable

0 to rating voltage continuously
adjustable

0 to rating voltage continuously
adjustable

Constant Current
Operation

Regulation

Line regulation <0.2%+3mA

Line regulation <0.2%+3mA

Line regulation <1%+3mA

Load regulation <0.2%+3mA

Load regulation <0.2%+3mA

Load regulation <1%+5mA

Ripple Current

<3mArms

<3mArms

<3mArms

Output Range

0 to rating current continuously

adjustable

0 to rating current continuously

adjustable

0 to rating current continuously

adjustable

Their specifications can't faithfully present their power
supply's performances.

GYINSTEK
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Specifications comparison

lewJou

GPE-3323 GPS-3303 Other Brand

Output CH1/CH2 0~32.00V, 0~3.000A 0~30.0V, 0~3.00A 0~32.0V, 0~3.00A
\oltage/Current  |CH3 5V,5A 5V.3A 3~6.0V,3A

<100uS <100uS

(50%Load | (50%Load <50uS

change, change, ( Over 100uS

owation | Recovery [Minimum loadMinimum load [after actual
Time 0.5A) 0.5A) measurement)

Temp.Coefficient

<300ppm / °C

< 300ppm / C

<0.5mV+0.05% & <5mA+0.5%

Output Range

0 to rating voltage

continuously adjustable

0 to rating voltage continuously

adjustable

0 to rating voltage continuously

adjustable

Their specifications can't faithfully present their power
supply's performances.
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Specifications comparison
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GPE-3323 GPS-3303 Other Brand
. Line regulation <0.01%+3mV Line regulation <0.01%+3mV
Regul f PAR. .
egulation 0 Load regulation <0.01%+3mV
Load regulation <0.01%+3mV ( <3A)|( <3A)
Tracking Operation Line regulation  <0.01%+5mV Line regulation  <0.01%+5mV
(CH1/CH2) Load regulation <100mV Load regulation <300mV ??7unknown
Regulation of SER. | Trackingerror <0.1%+10mV Tracking error  <0.5%+10mV
(0~32V) (0~30V)
(No load, with load add load (No load, with load add load
regulation = 100mV) requlation = 300mV)
Display 4.3" monochrome LCD 4 sets 3digits 0.5" LED 4 sets 3 digits 0.5" LED
Resoluti Voltage: 10mV ( 0~33.00V) Voltage: 100mV  (0~32.0V ) Voltage: 100mV  (0~33.0V )
esolution
Meter Current: 1mA ( 0~3.200A) Current: 10mA  (0~3.20A) Current: 10mA  (0~3.20A)
Readback accuracy |Voltage: + (0.1% of RDG +2 digit) Voltage: = (0.5% of RDG +2 digits) | Voltage: = (1% of RDG +2 digits)
(25+57C) Current: + (0.1% of RDG +2 digit) Current: + (0.5% of RDG +2 digits) | Current: = (1% of RDG +2 digits)
Output Voltage SVE5% 5V+8% 3~ 6V
Output Current 5A 3A 3A
CH3 Regulation Line regulation <3mV Line requlation <5mV Line regulation <1%
(25+5C) Load regulation <10mV Load regulation <15mV Load regulation <1%
Ripple & Noise =2mVrms =2mVrms <5mVrms

GYINSTEK.
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Specifications comparison
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SER.

<0.1%+10mV  (0~32V)
(No load, with load add

load regulation =100mV)

<0.5%+10mV  (0~30V)
(No load, with load add load

regulation = 300mV)

GPE-3323 GPS-3303 Other Brand
Line regulation Line regulation
.£0.01%+3mV <0.01%+3mV
Regulati :
on of Load regulation
_ PAR Load regulation <0.01%+3mV
Tracking © 0.01%+3mV ( <3A) (<3A)
- Line regulation Line regulation
Operatlon <0.01%+5mV <0.01%+5mV
(CH 1/ CH2) .| Load regulation <100mV |Load regulation <300mV
Regulati : : o)
on of Tracking error Tracking error UN knOWI’]
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Specifications comparison

Item Functions GPE-3323 GPS-3303 Other Brand
1 Display 4.3" monochrome LCD Four sets 3 digits 0.5" LED Four sets 3 digits 0.5" LED
2 Protection ovP ovp X
3 AC input 100V/120V/220V 100V/120V/220V AC+10%, 220VAC =10%
AC=E10%, 230VAC +10%/- | 230VAC +10%/-6%
6%
4 Fan Fan Speed control circuit Fan Speed control circuit by ON/OFF by Temperature
by Temperature Temperature
5 LOCK function \' X X
6 V/I Setting Check '] X X
7 CH3 voltage X (GPE-4323 V) X \'
adjustment
8 CH1/CH2 Multi-turn X X v
potentiometer
9 CH3 overload \' v X
10 Tracking operation \' v
11 Designed for safety Vv Vv X

operation

Other Brand can not comply with safety regulations (EMC/LVD---)

GYINSTEK.

ERBTREEROARAF
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Functions comparison
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Differences between GPE and other Brands

> Although the 95% of circuit structure for 3 channel power supplies are the
same, GPE series power supply designs extra smart circuits and protection

functions.
Others Brand GW
Fan Fan control only two An additional temperature detection
Control state(ON/OFF) circuit and loop control for Fan
speed
Over load | No over load protection for | Added Over load protection circuit
protection | Ch3 for Ch3
OVP No OVP Over Voltage Protection for all
function channels

» What else?? The materials are quite different between GPE and other
Brands. Such as the Transformer ,Heat sink ,Capacitor ,Fan ,Relay ,Wire ,PCB.
. key material. Other brands focus on keeping cost down and ignore their qualities.

GWINSTEK. BRI EERAERAD



lewJou

The key parts quality analysis (Transformer)

L
v ‘.‘\‘

GWlnstek
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The key parts quality analysis (Transformer)

lewJou

Output Power 400.25W
core grade H grade
Copper wire |y : 0.8mm

diameter size  QuT :
1.20mm/0.45mm

Thermal fuse

Materials for
insulation

Input / Output
Wire

Cost (USS)

NA

Adhesive tape

No double layer
Insulation

23

404.1W

Z grade

IN : 0.85mm
OuT :
1.30mm/0.55mm

108 degree

According to the
safety certification
requirement.

According to the
safety regulation
requirements.

31

GPE }N376.32W

The temperature of H grade is rising faster than that of Z grade
(The reliability of H grade is worse for long-term operation of

power supply)

Under the same current, the rising rate of temperature is faster
for smaller diameter copper wire.

(The high temperature is worse for long-term operation of
power supply)

Other brands’ thermal fuses are not complying with safety
certification
(may cause to burned out)

The internal insulated materials of Other brands are not
complying with safety certification
(may cause to burned out)

Other brands are not complying with safety certification
(may cause to burned out)

Other brands are not complying with safety regulations. (Safety is a
great concern)

GYINSTEK
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The key parts quality analysis(Capacitor)

| Oc oo | GWinstek

Cap. Brand 7 Jamicon

SPEC. CH1/CH2: 4700u/63v CH1/CH2: 4700u/63v
Cost(USS) 0.44 0.85

Safety No According to the

safety certification
requirement.

The Capacitor have no any information about
factory and Safety certification number.
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The key parts quality analysis (Capacitor)

\

€S

GWlnstek

ol — -
ed wwcozes WNETIC

GYINSTEK
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The key parts quality analysis (HeatSink)

> The purpose of the Heatsink
helps to dissipate the power
transistor temperature.

» The heat-conduction
capability of HeatSink of

Other Brands are worse than

GWInstek.

(The Power transistors of

Other Brands are damaged by |
testing in the ambient 117°C
temperature of 45 °C) mm]]{f&;%;
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The key parts quality analysis (HeatSink)

| Cieroiend | GWinstek

Brand ? Material:3060
\Volume
CiG.lO 7 69.06%79.1 80.08 X40.10X70.9
0
Weight 0.383kg 0.468kg
Temperature 77°C (Transistor 91.5°C (Transistor
117°C) 108°C)
Temperature 40°C (117-77)  16.5°C (108-
difference 91.5)
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The key parts quality analysis(Fan)

Fans help air flow to reduce the interior temperature of
Power supplies.
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The key parts quality analysis(Fan)

| OtherBrand _ GWinstek

Brand “gi fang” Electrical Core & Motor Manufacturing

Ltd.
' Ball Screw (Bearing form

Eleelillue Carbon brush J
Japan NMB)

Safety No According to the safety certification
requirement.

Cost - 68%0 higher

Carbon brush is more easily damaged by wear and
tear than Ball Screw.
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The key parts quality analysis(Wire)

GWlnstek
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The key parts quality analysis(Wire)
| Ouverend | GWinstek | Remarks

AC input The wire without Standard wire type  Other brand is small
model no.and and safety diameter size, No
safety certification  certification secondary insulation.
(Diameter size (Diameter size It’s not in conformity with
2.2mm) 2.5mm) international usage.
GND The wire without Standard wire type  Other brand is small
model no.and safety and safety diameter size.It’s not in
certification certification conformity with international
(Diameter size (Diameter size usage.
1.3mm) 3.1mm)
Other The wire without Standard wire type  Other brand is small
Wires model no.and and safety diameter size.It’s not in
safety certification  certification conformity with international
usage.

Regarding wire type, safety regulations are not in conformity with
International usage.
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The key parts quality analysis (Output terminals)

; "— B Materiual Quality for Output
RAR [N terminal(Binding post)?
N —

Total current

Total current

\
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lewJou

The key parts quality analysis (Output terminals)
| Otersond | GWinstek | Remarks

Safety The metal part is not pure  The metal part is 59 copper.

certification copper (Lead and copper  The plastic part has added
compound) and the fire-retardant and resisted
diameter size is smaller UV characteristic.

than GW over 1mm.

The plastic part has not
added fire-retardant and
resisted UV characteristic.

Cost(US$) 0.27 0.65 7 pcs/Unit

Other brands can’t pass any safety certification. (Safety
IS a great concern)
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The key parts quality analysis(PCB)
| OterBend | GWinstek

PCB Unknown Compeq Manufacturing Co.,
Manufacturer Ltd
Cost(US$) 4.2(without fireproofing 5 75

mark)
Safety NO fireproofing Fireproofing mark.(Safety
certification mark.(No any safety certification)

certification)

Other brands can’t pass any
safety certification. (Safety is
a great concern)
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The key parts quality analysis (Front Frame/Knob)
| OmerBend | GWinstek | Remarks_

Front Frame It is generally ABS material that It is PA764 ABS material
has not added fire-retardantand  that has added fire-

resisted UV characteristic retardant and resisted UV
(US$2/kg). characteristic.(US$4.15/kg
).
Cost - 30% higher
Knob Same as above Same as above
Cost(US$) 0.03 0.074 7

pcs/Unit

Other brands can’t pass any safety certification. (Safety
IS a great concern)
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Summary

» The specifications of other brands can't faithfully present
their power supply's performances.

—> Suggest to actually measure the key specifications

» The other brands’ design are not enough for safety
considerations. Their power supplies are possibly a short
lifetime, worse reliability and even brings dangerous.

—> Suggest to select the vendors which designs power supplies
for many years.
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Summary

» The most of materials of other brands come from unknown
vendors and aren't conformity with safety regulations.

—> Suggest to select the power supply from vendors with good
reputations in market.

» Other brands pursue cost down to sacrifice the safety and
Ignore regulations.

-> It would take more money If you really happen to Safety
ISSUes.
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Thanks for your consideration!
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