POWER
be SOLUTIONS & GLOBAL CUSTOMER PCN NOTIFICATION
2 rorp— PCN Number: PCN_CO118434
PCN Notification Date |03/01/2022
Submitter's Name  |Audrey Boulot

Submitter's Contact
Details

Audrey.Boulot@belf.com

PCN Number

PCN_C0O118434

Description of Change

Due to the EOL of Voltage Regulator (BPS # 130-25080-G) VKA.20232.0 and/or VKA.20032.0 will replace voltage regulatro (BPS # 130-
25080-G) at locations U1,U2,U3

Reason for Change

IC, Voltage Regulator 130-25080-G has reached its End of Life.

Summary of Changes
Between New and Old
Part

VKA.20232.0 and/or VKA.20032.0 to replace 130-25080-G at locations U1,U2,U3

Traceability Guidelines
(lot code/date code,
markings, ship date)

Refer to the table on the bottom for power supplies revision changes.

Last Time Buy Date

N/A

Datasheet

=

Datasheet - BPS
Linear Series.pdf

Qualification/Test Data

Characterization Test Report.zip

Impact on Reliability

N/A

PCN Effective Sample Last Date Manuf Expected
Bel Power Solutions Old PN or Process Bel Power Solutions New PN or Process LEi SeenploligyDeits o Underisss gfsto'mer
Qualification Date
OBJEECT No. Revision OBJEECT No. Revision

HTAA-16W-AG AG HTAA-16W-AG AH 04/20/2022 05/20/2022 03/23/2022 06/20/2022
HAA15-0.8-AG AF HAA15-0.8-AG AG 04/01/2022 05/01/2022 03/30/2022 06/01/2022
HB24-1.2-AG Al HB24-1.2-AG AK 04/01/2022 05/01/2022 03/30/2022 06/01/2022
HC5-6/0VP-AG AH HC5-6/0VP-AG Al 04/11/2022 05/11/2022 03/17/2022 06/11/2022
HC12-3.4-AG AH HC12-3.4-AG Al 03/23/2022 04/23/2022 09/30/2021 05/23/2022
HC24-2.4-AG Al HC24-2.4-AG AK 04/04/2022 05/04/2022 03/17/2022 06/04/2022
HCAA-60W-AG AK HCAA-60W-AG AM 05/04/2022 06/04/2022 03/03/2022 07/04/2022
HCBB-75W-AG AK HCBB-75W-AG AM 04/11/2022 05/11/2022 12/30/2021 06/11/2022
HD24-4.8-AG AM HD24-4.8-AG AN 03/23/2022 04/23/2022 03/17/2022 05/23/2022
HDCC-150W-AG AM HDCC-150W-AG AN 05/09/2022 06/09/2022 09/30/2021 07/09/2022
HBAA-40W-AG AK HBAA-40W-AG AM 04/18/2022 05/18/2022 12/09/2021 06/18/2022
HCC15-3-AG Al HCC15-3-AG AK 04/04/2022 05/04/2022 03/03/2022 06/04/2022
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Linear Series
AC-DC Power Supplies

The Bel Power Solutions produces the industry’s broadest selection
of Linear power supplies with output voltages from 5 to 48 Volts.
Rugged technology and proven design merge to create quiet, highly-
regulated, dependable DC power.

The Linear power supplies are approved to domestic and
international regulatory standards, and are CE Marked to the Low
Voltage Directive (LVD).

Key Features & Benefits

e ROHS compatible for all six substances

e  Worldwide AC Input Capabilities:

e 100/120/220/230/240 VAC

e +0.05% Output Regulation

e Low Output Ripple

e Mean Time Before Failure (MTBF) 300,000 Hours

e CE marked to Low Voltage Directive

e 100% Burn-In
e 2 Year Warranty

e Overvoltage Protection (OVP) Standard on 5 V Single Outputs, Optional
for other outputs under 48 V

Applications

Used in industrial and medical applications needing low noise/ripple —
amplifiers, acoustic, broadcast, ATE and control equipment.
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Linear Series 2

1. OVERVOLTAGE PROTECTION OPTIONS

These optional overvoltage protection modules are offered for use with Linear Power Supplies. Each is user adjustable from 6.4 V to

34 V.
OVP-12G

0.58" "
(14.732 mm) (39.1é?5mm)

0.75"
l S |"_"|__ (19.05 mm)

0.56"
(14.224 mm) ' —© Q@

Pl )
0.22" ﬁ fl No. 4-40 Threaded

(5.558 mm) Inserts (2 Places)

0.7 .
OVP-24G (6.858 mm) -—(Bg%g5mm}—"
1.25"
l (31.75 MM)
; 062" '
Y 2 (15.8 mm) J;*O Q
OVP—24 T 0,20- f ﬁ 156" (3,962 mm) Dia.
R1 R3 R4 R2 R6 (5.08 mm) Mig. Holes (2 Places)
2.00" :
(50.8 mm) ?E’f.
2. OVP SELECTION GUIDE
MODEL CASE SIZE OVP MODULES REQUIRED *
B,C,N,D OVP-12G
SINGLE OUTPUT
E,F OVP-24G
AA, B, BB, CC OVP-12G protects both outputs
DUAL OUTPUT
E QOVP-24G protects both outputs
AA, BAA, D
TRIPLE OUTPUT CBB, 131 OVP-12G protects both 12 V through 15 V outputs
DBB, DCC
PEAK CURRENT MODELS TéFAA’ G QOVP-12G protects any output not provided with built-in OVP

* Outputs with factory built-in OVP are indicated in the Voltage/Current Rating Chart for each model. OVP is not available for 48 V models.
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Linear Series

3. MODEL SELECTION - SINGLE OUTPUT

Model Input Nominal Max Case Additional
100 to 264 VAC Vout* Amps Type Features
5 Vout
HA5-1.5/OVP-AG 5 1.5 B A
HB5-3/0VP-AG 5 B A C
HC5-6/0VP-AG 5 (¢} A C
HN5-9/0VP-AG 5 N A C
HD5-12/0OVP-AG 5 12 D A C
HE5-18/OVP-AG 5 18 E A C
F5-25/0VP-AG 5 25 F A, C,D,H
G5-35/0VP-AG 5 35 F A,C,D,H
CP197-AG 5 50 F A C,D
12 to 15 Vout
HA15-0.9-AG 12 0.9 B
HB12-1.7-AG 12 1.7 B (¢}
HC12-3.4-AG 12 3.4 C C
HN12-5.1-AG 12 5.1 N (¢}
HD12-6.8-AG 12 6.8 D C
HE12-10.2-AG 12 10.2 E C
F15-15-AG 12 16 F C,D,H
HA15-0.9-AG 15* 0.9 B
HB15-1.5-AG 15 1.5 B C
HC15-3-AG 15 3 (¢} (¢}
HN15-4.5-AG 15 4.5 N C
HD15-6-AG 15 D (¢}
HE15-9-AG 15 E C
F15-15-AG 15* 15 F C,D,H
Case Type Dimensions
inches millimeters
AA 6.50 x 4.00 x 2.10 165.10 x 101.60 x 53.34
B 4.87 x4.00x2.10 128.70 x 101.60 x 53.34
BAA 10.25 x 4.00 x 2.95 260.35 x 101.60 x 74.93
BB 7.00 x 4.87 x 2.95 177.80 x 128.70 x 74.93
(¢} 5.62 x 4.87 x 2.95 142.75 x 128.70 x 74.93
CBB 11.00 x 4.87 x 3.28 279.40 x 123.70 x 83.31
CC 9.38 x 4.87 x 3.28 238.25 x 123.70 x 83.31
CP131 11.00 x 4.87 x 3.28 279.40 x 123.70 x 83.31
D 9.00 x 4.87 x 3.28 228.60 x 123.70 x 83.31
DBB 14.25 x 4.87 x 3.38 361.95 x 123.70 x 85.85
DCC 15.00 x 4.88 x 4.55 381.00 x 123.95 x 115.57
14.00 x 4.87 x 3.53 355.60 x 123.70 x 89.66
16.75 x 4.88 x 5.00 425.50 x 123.95 x 127.00
N 7.00 x 4.87 x 3.28 177.80 x 123.70 x 83.31
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Model Input Nominal Max Case Additional
100 to 264 VAC Vout* Amps Type Features
24 to 28 Vout

HA24-0.5-AG 24 0.5 B

HB24-1.2-AG 24 1.2 B C
HC24-2.4-AG 24 2.4 C C
HN24-3.6-AG 24 3.6 N C
HD24-4.8-AG 24 4.8 D C
HE24-7.2-AG 24 7.2 E (¢}
F24-12-AG 24 12 F C,D,H
HA24-0.5-AG 28* 0.5 B

HB28-1-AG 28 1 B C
HC28-2-AG 28 2 C

HN28-3-AG 28 3 N C
HD28-4-AG 28 4 D C
HE28-6-AG 28 6 E C
F24-12-AG 28 10 7 C,D,H
HB48-0.5-AG 48 0.5 B

HC48-1-AG 48 1 C

HD48-3-AG 48 D C
HE48-4-AG 48 4 E C

* May require jumpering or potentiometer adjustment.
Model numbers highlighted in yellow are not recommended
for new designs or reached End-Of-Life (EOL) status.

Additional Features:

Overvoltage protection, set at 6.2 V +0.4 V.

Non-adjustable 3-terminal regulator.

Remote sense provided.

With output inhibit & parallel operation master/slave capability.
With output inhibit.

Adjustable 3-terminal regulator.

Can be made into an isolated output by removing jumper W1.
Model requires 100 LFM forced-air cooling above 75% of rated
output power at 50°C.

IGTMMOO >
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Linear Series 4

4. MODEL SELECTION - DUAL OUTPUT

Model Input Nominal Max Case Additional Case Dimensions
100 to 264 VAC Vout* Amps Type  Features . -
Type inches millimeters

5to 15 Vout
HAA5-1 5/OVP-AG 5,5 15,15 AA A AA 6.50 x 4.00 x 2.10 165.10 x 101.60 x 53.34
HBB5-3/OVP-AG 45,5 3.3 BB A B 4.87 x4.00 x 2.10 123.70 x 101.60 x 53.34
HCC5-6/OVP-AG 155 6.6 cc A C BAA 10.25 x 4.00 x 2.95 260.35 x 101.60 x 74.93
HAA512-AG 512t015 2,05 AA A BB 7.00 x 4.87 x 2.95 177.80 x 123.70 x 74.93
HCC512-AG 5, 12 to 15 6, 25 cC A, C CBB 11.00 x 4.87 x 3.28 279.40 x 123.70 x 83.31
HAA15-0.8-AG +12, -5* 1,0.4 AA © CC 9.38 x 4.87 x 3.28 238.25 x 128.70 x 83.31
HBB15-1.5-AG +12,-5*  1.7,0.7 BB C CP131 11.00 x 4.87 x 3.28 279.40 x 123.70 x 83.31
HAD12-0.4-AG +12,-12 04,04 B B D 9.00 x 4.87 x 3.28 228.60 x 123.70 x 83.31

HAA15-0.8-AG +12,-12 1,1 AA C DBB 14.25 x 4.87 x 3.38 361.95 x 128.70 x 85.85
HBB15-1.5-AG +12,-12  1.7,1.7 BB C DCC 15.00 x 4.88 x 4.55 381.00 x 123.95 x 115.57
HCC15-3-AG +12,-12 34,34 CC c E 14.00 x 4.87 x 3.53 355.60 x 123.70 x 89.66
HDD15-5-AG +12,-12* 5,5 E C 16.75x 4.88 x5.00  425.50 x 123.95 x 127.00
HAA15-0.8-AG +12,-15" 1,08  AA C N 7.00x4.87x328  177.80 x 123.70 x 83.31
HBB15-1.5-AG +12,-15* 1.7,15 BB (¢}
HCC15-3-AG +12,-15 3.4,3 CC C Additional Features:
HDD15-5-AG +12, -15* 5, E (¢}
HAA15-0.8-AG +15, -5* 0.8,0.4 AA C A Overvoltage protection, set at 6.2 V +0.4 V.
HBB15-1.5-AG +15,-5* 15,07 BB c B  Non-adjustable 3-terminal regulator.

" C  Remote sense provided.
HAA15-0.8-AG +15,-12 0.8, 1 AA C D With output inhibit and parallel operation master/slave
HBB15-1.5-AG +15,-12*  1.5,1.7 BB C capability.
HCC15-3-AG +15,-12* 3,34  CC c E With output inhibit.
) F  Adjustable 3-terminal regulator.
HDD15-5-AG 15, 12 5,5 E C G  Can be made into an isolated output by removing jumper W1.
H  Model requires 100 LFM forced-air cooling above 75% of rated

HAD15-0.4-AG +15,-15 04,04 B B output power at 50°C.
HAA15-0.8-AG +15,-15 0.8,0.8 AA C
HBB15-1.5-AG +15,-15* 15,15 BB C
HCC15-3-AG +15, -15* 3,3 CC (¢}
HDD15-5-AG +15, -15 5,5 E C
HAA24-0.6-AG +24,-24 0.6,0.6 AA
HBB24-1.2-AG +24,-24 12,12 BB
HCC24-2.4-AG +24,-24 24,24 CC C

* May require jumpering or potentiometer adjustment.
Model numbers highlighted in yellow are not recommended
for new designs or reached End-Of-Life (EOL) status.

Asia-Pacific North America
a bel group +86 755 298 85888 +353 61 49 8941 +1 866 513 2839
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Linear Series

5. MODEL SELECTION - TRIPLE OUTPUT

Unsigned output voltages are isolated and can be used as either + or - polarities.

Model Input
100 to 264 VAC

5 to 24 Vout
HTAA-16W-AG
HBAA-40W-AG
HCAA-60W-AG
HCBB-75W-AG
CP131-AG
HDBB-105W-AG
HTAA-16W-AG
HBAA-40W-AG
HCAA-60W-AG
HCBB-75W-AG
CP131-AG
HDBB-105W-AG
HDCC-150W-AG
HTAA-16W-AG
HBAA-40W-AG
HCAA-60W-AG
HCBB-75W-AG
CP131-AG
HDBB-105W-AG
HDCC-150W-AG
HTAA-16W-AG
HBAA-40W-AG
HCAA-60W-AG
HCBB-75W-AG
CP131-AG
HDBB-105W-AG
HTAA-16W-AG
HBAA-40W-AG
HCAA-60W-AG
HCBB-75W-AG
CP131-AG
HDBB-105W-AG
HDCC-150W-AG
HTAA-16W-AG
HBAA-40W-AG
HCAA-60W-AG
HCBB-75W-AG
CP131-AG
HDBB-105W-AG
HDCC-150W-AG

Nominal
Vout*

+5, +12, -5*
5, +12, -5*
+5, +12, -5*
5, +12, -5*
5, +12, -5*
5, +12, -5*
5, +12,-12
5, +12,-12
+5, +12,-12
5, +12,-12
5, +12,-12
5, +12,-12
5, +12,-12
5, +12, -15*
5, +12, -15*
+5, +12, -15*
5,+12,-15
5, +12,-15
5, +12, -15*
5, +12,-15
5, +15, -56*
5, +15, -5*
+5, +15, -5*
5, +15, -5*
5, +15, -5*
5, +15, -5*
5, +15, -12*
5, +15, -12*
+5, +15, -12*
5, +15, -12
5, +15, -12
5, +15, —12*
5, +15, -12
5, +15, -15*
5, +15, -15*
+5, +15, -15*
5, +15,-15
5, +15, -15
5, +15, -15*
5, +15,-15

e

a bel group

Ah:f:s Case Type
2,04,04 AA
3,1,04 BAA
6,1,0.4 D
6,1.7,0.7 CBB
8,1.7,0.7 CP131
12,1.7,0.7 DBB
2,0.4,04 AA
3,1,1 BAA
6,1,1 D
6,1.7,1.7 CBB
8,1.7,1.7 CP131
12,1.7,1.7 DBB
12,3.4,34 DCC
2,04,04 AA
3,1,0.8 BAA
6,1,1 D
6,1.7,1.5 CBB
8,1.7,1.5 CP131
12,1.7,1.5 DBB
12,3.4,3 DCC
2,04,04 AA
3,0.8,04 BAA
6,1,0.4 D
6,1.5,0.7 CBB
8,1.5,0.7 CP131
12,1.5,0.7 DBB
2,04,04 AA
3,0.8,1 BAA
6, 1,1 D
6,1.5,1.7 CBB
8,15,1.7 CP131
12,1.5,1.7 DBB
12,38,3.4 DCC
2,04,04 AA
3,0.8,0.8 BAA
6,1,1 D
6,1.5,1.5 CBB
8,15,1.5 CP131
12,1.5,1.5 DBB
12,3,3 DCC
POWER
SOLUTIONS &
PROTECTION

Additional
Features

A C
A C

A C

A C

A C
A C

Case
Type

CBB
CcC
CP131

DBB
DCC

N

Dimensions

inches
6.50 x 4.00 x 2.10
4.87 x4.00 x 2.10
10.25 x 4.00 x 2.95
7.00 x 4.87 x 2.95
5.62 x 4.87 x 2.95
11.00 x 4.87 x 3.28
9.38 x 4.87 x 3.28
11.00 x 4.87 x 3.28
9.00 x 4.87 x 3.28
14.25 x 4.87 x 3.38
15.00 x 4.88 x 4.55
14.00 x 4.87 x 3.53
16.75 x 4.88 x 5.00
7.00 x 4.87 x 3.28

Additional Features:

o0 w>

capability.

G Tm

With output inhibit.
Adjustable 3-terminal regulator.
Can be made into an isolated output by removing

jumper W1.

T

millimeters
165.10 x 101.60 x 53.34
123.70 x 101.60 x 53.34
260.35 x 101.60 x 74.93
177.80 x 123.70 x 74.93
142.75 x 123.70 x 74.93
279.40 x 123.70 x 83.31
238.25 x 123.70 x 83.31
279.40 x 123.70 x 83.31
228.60 x 123.70 x 83.31
361.95 x 123.70 x 85.85
381.00 x 123.95 x 115.57
355.60 x 123.70 x 89.66
425.50 x 123.95 x 127.00
177.80 x 123.70 x 83.31

Overvoltage protection, set at 6.2 V +0.4 V.
Non-adjustable 3-terminal regulator.

Remote sense provided.
With output inhibit and parallel operation master/slave

Model requires 100 LFM forced-air cooling above 75%

of rated output power at 50°C.

* May require jumpering or potentiometer adjustment.
Model numbers highlighted in yellow are not
recommended for new designs or reached End-Of-Life (EOL)

status.

Asia-Pacific
+86 755 298 85888
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Linear Series
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6. INPUT SPECIFICATIONS
PARAMETER CONDITIONS / DESCRIPTION MIN NOM MAX UNITS
Jumper selectable, shipped factory configured for 100 VAC Tap 87 100 110
AC Input Voltage "2 120 VAC operatiion. All models must be extermally 120 vaG Tap 104 120 132 VAG
' broper op : . 220 VAC Tap 191 220 242
Fuse ratings are marked on each unit.
Consult factory for each unit’s fuse requirements. 240 VAC Tap 209 240 264
Input Frequency AC input. 47 63 Hz
Output voltage charge for a 10% line change: F case models. -0.01 +0.01
Line Reaulation HAD12, HAD15. -1.0 +1.0 %
9 Outputs with adjustable three terminal regulators. -0.5 +0.5 °
All other models. -0.05 +0.05
7. OUTPUT SPECIFICATIONS
PARAMETER CONDITIONS / DESCRIPTION MIN NOM MAX UNITS
Output Adjustment Minimum output adjustment range 3 -5 +5 %
5 volt outputs. 45
Efficiency 12 volt and 15 volt outputs. 55 %
24 volt and higher outputs. 60
F case models. 3.0 mVpk-pk
5 volt, 12 volt, and 15 volt models. 5.0 mVpK-PK
Ripple and Noise * .
All three terminal regulator outputs. 0.2 Y0PK-PK
[
24 volt through 48 volt models. SO e IS U270
of output voltage, max
Output change for a 50% load change: F case models. -0.02 +0.02
. HAD12, HAD15. -1 +1
Load Regulation Outputs with adjustable three terminal regulators. -0.5 +0.5 %
All other models. -0.05 +0.05
. TN A . o
Transient Response Sﬁ;;r?g\;/eery time, to within 1% of initial set point due to a 50% load 50 e
" Derate output current 10% for 50Hz operation.
2 Input voltage tolerance for 230 VAC operation is +15%, -10%.
3 Output voltage adjustments can be made to within +5% of factory setting of nominal output voltage.
Locate the “Vadj” potentiometer on the power supply PCB and use a screwdriver to adjust the output pot.
The HAD12 and HAD15 3 terminal regulator outputs are not adjustable.
4 Full load, 20 MHz bandwidth.
POWER
SOLUTIONS &
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Linear Series

7
8. SAFETY, REGULATORY AND EMI SPECIFICATIONS
PARAMETER CONDITIONS / DESCRIPTION MIN NOM MAX  UNITS
Agency Approvals Approved to the latest edition of the following standards;
gency App UL/CSA 60950-1 and IEC/EN 62368-1
Dielectric Withstand Input to case 2121 VDC
Voltage Input to output (tested by manufacturer only) 4242
Electromagnetic FCC CFR title 47 Part 15 Sub-Part B - conducted.
Interference EN 55022 / CISPR 22 conducted. Compatible with system compliance to
EN 55022 / CISPR 22 radiated. Level B.
Leakage Current Per EN 62368-1 (264 VAC) 23 50 pA
9. SIGNALS AND INTERNAL PROTECTION
PARAMETER CONDITIONS / DESCRIPTION MIN NOM MAX UNITS
Provided on 5 V output units where indicated.
Overvoltage Protection Other outputs may use optional overvoltage protectors OVP-12 5.8 6.6 \Y
and OVP-24.
Total voltage compensation for cable losses with respect to
FEIEE HEfE the main output. Provided on models where indicated. 2o i)
Overcu!'rent/Short Circuit  Automatic current limit/foldback. Rated as a percentage of 115 120 140 %
Protection output power.
Master/Slave Operation For parallel operation of up to 6 units. Master/slgve.pm provided
on F case models only. Contact factory for application notes.
10. ENVIRONMENTAL SPECIFICATIONS
PARAMETER CONDITIONS/DESCRIPTION MIN NOM MAX UNITS
Eer;}/e OUtELét power linearly above 50°C @ 100% load 0 50 °c
Operating Temperature V&% [P
@ 40% load 70 °C
Storage Temperature -40 85 °C
Temperature Coefficient  0°C to 50°C (after 15-minute warm-up). 0.1 0.3 %/°C
24 hours after warm-up. -0.3 +0.3 %
Shock Operating. 20 Gk
Vibration Random vibration from 10 Hz to 2 kHz, 3 axis. 6.15 Grvs
Relative Humidity Non-Condensing. 5 95 %RH
POWER
SOLUTIONS &
PROTECTION Asia-Pacific Europe, Middle East North America
a bel group +86 755 298 85888 +353 61 49 8941 +1 866 513 2839
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Linear Series

OVERALL SIZE
AA CASE 6.50"x 4.00" x 2.10"
(165.10 mm) x (101.60 mm) x (53.34 mm
162"
6.50" 0.955"
. (165.10 mm) (24.26 mm) (41.18 mm)
050° 5.750" - —
(12.70 mm) ‘ (146.05 mm) ‘ i 0.87"
(22.10 mm)
(0| il
3.375' J5 ,
@5.73mm) [|(g 2 2375
4.00° 13 QOVP Optional (60.20 mm)
(101.60 mm) d= i
o )
T . 06"
0.375' (1.52 mm)
(9.53 mm) | |e— 057
.188 Dia Mtg. Holes (8 Places) (14.48 mm)
420'
10.67 mm l
{ i ) o \o — WEIGHT: 2.5 LBS
LA _ (1.14 kg)
? 0.75'
(19.05 mm)
OVERALL SIZE
B CASE 4.87" X 4.00"x 2.10"
(123.70 mm) x (101.60 mm) x (53.34 mm)
487" -~ 162
(123.70 mm) (41.15 mm)
0.250" 4125 — — 087"
(6.35 mm) (104.78 mm) l (22.10 mm)
—1°Too o el | P 0,
? -2 Optional (2017 mm)
3.375" DC Output f
(85.73 mm 2.601"
4.00" (66.07 mm)
(101.60 mm)
r Lo o
T 06"
0375 OVP Optional (1.52 mm)
(9.53 mm) 057"
188 Dia Mtg. Holes (18 Places) (14.48 mm)
l 420"
(10.67 mm)
—Ato o WEIGHT: 2.2 LBS
. v (1.0kg)
75" T
(19.05 mm)
OVERALL SIZE
BB CASE 7.00" x 4.87" x 2,95"
(177.80 mm) x (123.70 mm) x (74.93 mm)
632530. )
1.025° (63.50 mm
s “77 B° '“"“’ (26.03 mm) | 1o50°
(12.70 mm) - (15858 mm) | - (31.75 mm)
T T T
Lo o —— ——o9]o o o
' ; DC Output L
4.125' d t
(o478 mm)f|| g 5 2,85°
qE OVP Optional (72.39 mm) []
92
(|23 95 mm]
LA |_ul o
0.665° | .
e 075
! (1689 ’“"”_"| M 19,05 mm)
0.50 .188 Dia Mtg. Holes (12 Places) 1.250°
(12.70 mm) (31.75 mm)
by
o
0.450°
(11.43 mm) WEIGHT: 4.4 LBS
(2.0 kg)

f

0.75'
(19.05 mm)

POWER
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O\IERALL SIZE
BAA CASE 10.25" x 4.00" x 2.95"
(260.35 mm) x (101.60 mm) x (74.93 mm)
10.25"
(12.70 mm) (234.95 mm) (31.75 mm)
ofo—-—0o o == o| O
T DC Output DC Output
3.375"
(85.73 mm)
4.00 QVP Optional
(101.60 mm)
L © ©
f 2.50' . ‘
0.375" (63.50 mm)
(9.53 mm) 188 Dia Mtg. Holes (16 Places)
1.250"
(31.75 mm)
0.450"
(11.43 mm) WEIGHT: 5 LBS
l (2.25 kg)
T ,
(19.05 mm)
OVERALL SIZE
C CASE 5.62" x 4.87" x 2.95"
(142.75 mm) x (123.70 mm) x (74.93 mm)
562" P 20
(14275 mm) (261 &25“ ) (631'5205$m)
050 —m 4875 . mm — o
(12.70 mm) (123.83 mm) (31.75 mm)
—— Mt oo o o—--0|0
I;j DC Output
4.125' Jp= T
(104.78mm) || |4 2 2.85'
. 5l & (72.39 mm) l:l
(123‘?‘7807mm) g% OVP Optional l
O )
0.665" .
Jo (16.89 mm) —| ‘kngodgsmm)
(12.7mm) 188 Dia Mtg. Holes (12 Places) 1.250° ’
(31.75 mm)
o
450" WEIGHT: 4.25 LBS
(1143 mm) [f o o (1.93 kg)
t
T 0.75"
(19.05 mm)
OVERALL SIZE
CC CASE 9.38" x 4.87" x 3,28"
(238.25 mm) x (123.70 mm) x (83.31 mm)
9.38"
(238.25 mm)
050" —= 8.375" - 075
(12.70 mm) (212.73 mm) I (19.05 mm)
—tt0 — — — — o
'| os] DCoutpat
nnnnon
(104 78 mm) AC Input
123. 780 ]
( mm} OVP Optional
o o
—————)
—+fto o ‘
275"
T (69.85 mm)
:120'?%52;m) .188 Dia Mtg. Holes (16 Places) 1.250°
(31.75 mm)
N
o
0525"
(13.34 mm) o WEIGHT: 7 LBS
°© (3.15 kg)
— [ J°TT f
I 075
(19.05 mm)
Asia-Pacific Europe, Middle East North America

+353 61 49 8941 +1 866 513 2839

© 2021 Bel Power Solutions & Protection BCD.00650_AD



Linear Series

OVERALL SIZE
CBB CASE 11.00° x 4.87" x 3.28"
(279.40 mm) x (123.70 mm) x (83.31 mm)
2T 075"
11.00 (12.70 mm) &
(279.40 mm) {19.05 mm)
] 19050 | - |"J
(180.50 mm) -famm
& 5

ST g I I [

4.87° = 4.125°
(123.70 mm) 5 OVP Optional (104.78 mm)
-]
[=|
o
P _ L
188 Dia Mtg. Holes (16 Places) a5y
(12.70)
[} (69. 35 mm)
0.80° 250
(20.32 mm) h:n 75 mm]
° WEIGHT: 8 LBS
[ I (3.60 k)
! 0 5
{19.05 mm)
D CASE OVERALL SIZE
9.00" x 4.87" x 3.28"
(228.60 mm) x (123.70 mm) x (83.31 mm)
9.00"
- (22860 mmj -
(12.70 mmy™—" (20320 mm) i |"_(19 05 mm)
ey T
5 o g ——3|.
E"; DC Output
nooon
“U::;gﬁmm AC Input OVP Optional
487"
(123,70 mm) \
0 o
0.50° 188 Dia Mtg. Holes (16 Places) L——l— 275
(12,70 mm) \ 1.250° (6488 mm)
0.525°
(13.34 mm) WEIGHT: 7.5 LBS
(3.38 kg)

0.75"
(19.05 mm)
OVERALL SIZE
DBB CASE 14.25"x 4.87" x 3.38"
(361.95 mm) x (123.70 mm) x (85.85 mm)
. 1.250°
14.25
(361.95 mm) (3175 mm)
| 8.750° ) e 050° -— 075
‘ (222.25 mm) | (12.70 mm) {19.05 mm)
g ——ob B8 E.Al slo—r ° °
0C Output DC Output }
4.87 OVP Optional "AT; n nt 4.125"
(123.70 mm) pona npu (104.78 mm) l]
o Joj—— o o
1 |._,i 275
0.50° (69.85 mm)
(12.70 mm)
.188 Dia Mtg. Holes (16 Places)
250°
(31.75 mm)
0,625 °
(15.88 mm) WEIGHT: 11 LBS
o (4.95 kg)
1 | T r
0.75°
{19.05 mm)

POWER
SOLUTIONS &
PROTECTION

a bel group

+86 755 298 85888

OVERALL SIZE
DCC CASE 15.00" x 4.88" x 4.55"
(381.00 mm) x (123.95 mm) x (115.57 mm)
15.00°
{381.00 mmj
050" o 14.00° 250
(12.70 mm) (355.60 mm) (63.50 mm |._ (19. 05 mm)
T e —eEe kB9 [y o 3
I‘ DC Output nooo DC Qutput
4.13 f AC Input
(104.30 mm| | OV Optional P . zl
| ! .
L os .__l_ 375"
4. mm) (95.25 mm)
(123.95 mm)
.188 Dia Mtg. Holes (16 Places) 2.50
(63.50 mm)
%
0.80°
(20.32 mm) WEIGHT: 12 LBS
o o (5.40 kg)
T T l
1 0.75"
(19.05 mm)
OVERALL SIZE
E CASE 14.00" x 4.87" x 3.53"
(355.60 mm) x (123.70 mm) x (89.66 mm)
14.00"
250 355.60 mm)
: i 13.000° 1.250
(12.70 mm) (330.20 mm) (31
—Jo Eedlo—— ——<] o
noooo ~ DC Output
. AC Input
o4 emm) i VP Optional
—]lo o
t ose | 075
487" (12.70 mm)
{123.70 mm) (65.86 mm)
| 188 Dia Mtg. Holes (16 Places) ¢ p5ge
(31.75 mm)
)
0
1300 WEIGHT: 10 LBS
@30mm) | o ° {4.50 kg)
g —
i 0.75'
[15?-5515|9nm) (1905 mm)
OVERALL SIZE
F CASE 16.75" x 4.88" x 5.00"
(425.5 mm) x (123.95 mm) x (127.00 mm)
3.375'
16.75"
(4255 mm) (958 mm)
0375 | 16.00" | I L 250"
(9.53 mm) | (406.40 mm] | | ‘ | (63.50 mm)
annnn °—-—ofo °|]_“
DC Output] i
4105 AC Input ‘
(104.80 mm)| QVP Optional H
. b
0.375' 3.50° _l-.—
4.88" (9.53 mm) (88,90 mm)
(123.95 mm) Note: AG input on far side.
0.218" (5.5mm) Dia Mtg. Holes (16 Places) (g%gﬁ'm,
(B i) i WEIGHT: 19 LBS
OO ] s
Heatsink Area. 2.50°
1 o o (63.50 mm)
Asia-Pacific Europe, Middle East North America

+353 61 49 8941 +1 866 513 2839
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Linear Series 10

OVERALL SIZE
x4.87" x 3.28"

N CASE OVERALL SIZE CP510-A CASE 8.25"
(209.55 mm) x (123.70 mm) x (83.31 mm)

7.00" x 4.87" x 3.28"
(177.80 mm) x (123.70 mm) x (83.31 mm)

20985255.
. {255 I} . 075
177.80 mm 35 | 7.50° | 1.25 |-.— .
375 _‘_( 6.250" ) 1.250" 19%;5' (9.53 mmj | (190.50 mm) (31.75 mm) (19.05 mm)
e X ——— mm
(9.53 mm) (158.75 mm) (31.75 mm) ( ) = T ———+
— 1 DC Output
DC Output 4125 E 5 !
4125 g (1478 mm)|| [ 4 £ QVP Optional
os7ammf| 5 & P, de
87 [=|
(123d07mm) q= OvP Optional (123.70 mm)
. 1 : .
—1° —
. =
} 1 |.__|7 2.75'
(ﬁgzi;'? ) 0.50° (69.85 mm)
2 .85 mm; ), - 9
t,g}-g?ﬂm) 188 Dia Mig. Holes (16 Places) 1 p5gr (12.70 mm) 188 Dia g, Holes (16 Plces) ‘7§5mm)
(31.75mm) \ .

0.595°
(13.34 mm)) WEIGHT: 6 LBS 'llﬂ:i;l:‘.n'll;S’l.BS
(2.70kg) .38 kg
1 0.75" I 075
(19.05 mm) (19.05 mm)
OVERALL SIZE
CP131 CASE 11.00" x 4.87" x 3.28"
(279.40 mm) x (123.70 mm) x (83.31 mm)
. 1.250"
11.00
(279.40 mm) (31.75 mm)
| - | |=— 050"
(177.80 mm) | (12.70 mm)
e — - — —- ——o¢lo]
DC Output DC Qutput

4.125
(104.78 mm)

OVP Optional |~ 1 l
:Io, | v

! | 2.75°
(69.85 mm)

4,87
(123.70 mm)

nonon
AC Input

50
(12,70 mm)
188 Dia Mtg. Holes (16 Places) 5
\ (3175 mm)
\
0.450° ° °©
(11.43 mm} N o WEIGHT: 9 LBS
(4.05 kg)
—_ [ T1TTT T
T 0.75'
(19.05 mm)

Mechanical Dimensions of Case Types

For more information on these products consult: tech.support@psbel.com

NUCLEAR AND MEDICAL APPLICATIONS - Products are not designed or intended for use as critical components in life support systems,

equipment used in hazardous environments, or nuclear control systems.
TECHNICAL REVISIONS - The appearance of products, including safety agency certifications pictured on labels, may change depending on the

date manufactured. Specifications are subject to change without notice.

POWER
SOLUTIONS &

PROTECTION Asia-Pacific Europe, Middle East North America
+86 755 298 85888 +353 61 49 8941 +1 866 513 2839
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Summary HC?24-2.4-AG

1. Summary
Test Items Result
Static Measurements
Line Regulation PASS
Load Regulation PASS
Efficiency with Load Reuglation PASS
Current Limitation PASS

Dynamic Measurements

Turn_on Delay Test Reference
Turn_Off Delay Test Reference
Vo1 Dynamic Load Test PASS
Noise And Ripple Test PASS
Qutput Short Circuit Reference
OVERALL DESIGN VERIFICATION TEST PASS

Comment:

Page 3 of 26



Specifications HC24-2.4-AG
2. Specifications
Input Specifications
min. typ. max. unit condition
Input Voltage Range 100 240 Vac
Frequency 47 50/60 63 Hz
Output Specifications
V1 Main (+24V) min. typ. max. unit condition
Nominal Output Voltage 23.98 24.00 12.00 Vdc  |@Vimin...Vimax, lomin...lomax, Tamin...Tamax
Output Power 57.6 W
Output Current 0.00 2.40 A
Ripple & Noise 7.8 mVpp |@ 20 MHz BW
Environmental Test Conditions
min. typ. max. unit condition
Operation Temperature 0.00 25.00 | 50.00 °C

Comments

Page 4 of 26




Test Setup

HC24-2.4-AG

3. Test Setup

Indwstrial Compuber

HC24-2.4-AG Test Setup Drawing

Tektronix DPO3014

Agilent 34970

Page 5 of 26

UsB Adapter: | | jep Oselloscape
—— GPIE USE RS232 b GPIE  RSI32
{ f }
= | HC2424AG
AC Source 8560 Power Analyzer — ==
WT310EH
e | GPIB GPIE et
D
E-Load
S +24Vo1
Chroma 6314 ]
244l
—t | GP1E
Chamber VT 7021




Static Measurements HC24-2.4-AG

4.1 Line Regulation Test Res'““| PASS
Measured: 3.50
Test conditions:
Input Voltage: Vi =87...264 Vac 3.00 +
Output Current: lo1=0A
250 +
Temperature: Ta=0..50°C 200
Test Result: Output Voltage = )
— z
Meas. | Limit = 150 +
o
V1 Max [mV] 3.000 | 12.00 PASS = 1.00 +
0.50 +
0.00 -
10 25 30 40 50
Temperature[°C]
| lo1 =0 A, Vi=87...264 Vac,, Ta=0... 50 °C
Measure.d_: 450
Test conditions:
Input Voltage: Vi =87...264 Vac 4.00
Output Current: lo1=1.2A 3.50 1+
Temperature: Ta=0...50°C 3.00 7
Test Result: Output Voltage % 250 +
Meas. | Limit = 500
o <YV T
>
V1 Max [mV] 4.000 | 12.00 [ pAss 1.50 +
0 € 1.00 +
0.50 +
0.00 -
10 25 30 40 50
Temperature[°C]
lo1 =1.2 A, Vi =87...264 Vac , Ta=0... 50 °C
Measured: 2,00
Test conditions: :
Input Voltage: Vi =87...264 Vac 6.00 +
Output Current: lo1=2.4 A '
5.00 +
Temperature: Ta=0..50°C
Test Result: Output Voltage S 4.00 +
Meas. | Limit 3
§ 3.00 +
V1 Max [mV] 6.000 | 12.00 PASS
5 . 2.00 +
1.00 +
0.00 -
0 10 25 30 40 50
Temperature[°C]
lo1 =2.4 A,Vi=87...264 Vac ,Ta=0... 50 °C
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Static Measurements

HC24-2.4-AG

4.2 Load Regulation

Test Reslut:l PASS

Measured: 3.50
Test conditions:
Input Voltage: Vi =100 Vac 3.00 +
Output Current: lo1=0...24 A
250 +
Temperature: Ta=0..50°C
s 200 1
Meas. | Limit £
5 150
V1 Max [mV] 3.000 | 12.00 PASS =
5 " 1.00 +
0.50 | I I
0.00 -
10 25 30 40 50
Temperature[°C]
lo1 =0...2.4 A ,Vi=100 Vac,Ta=0...50 °C
Measured: 3.50
Test conditions:
Input Voltage: Vi =240 Vac 3.00 +
Output Current: lo1=0...24 A
250 +
Temperature: Ta=0..50°C
Test Result: Output Voltage = 200 -
Meas. | Limit E
E 1.50 +
V1 Max [mV] 3.000 | 12.00 PASS
= a 1.00 +
0.00 -
0 10 25 30 40

Temperature[°C]

50

lo1 =0...2.4 A, Vi =240 Vac, Ta=0...50 °C
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Static Measurements HC24-2.4-AG

4.3 Efficiency with Load Reuglation Test Resiut:[ PASS |
Measured: Efficiency B
i 60.00 ==
Test conditions: |
Input Voltage: Vi =100 Vac/50 Hz 50.00
Output Current: lo1=0.24..24 A
40.00 + /
Temperature: Ta=25°C _
Test Result: Eta @ Ta = 25°C Eta [%)] 30.00 +
Meas. | Limit
1) Eta [%] 35.34 20.00
2) Eta [%] 42.88
3)Eta[%] | 49.75 10.00 §
4) Eta [%] 53.38 000 L - _
Comment: 0.24 — e 7 .
1) Eta @ 10% Load 072 45 - l 04050
2) Eta @ 20% Load o1 [A] 168 L6 o, 025 Temp [C]
3) Eta @ 50% Load 0
4) Eta @ 100% Load Vi =100 Vac/50 Hz
Measurgd_: Efficiency 60.00 )
Test conditions: T
Input Voltage: Vi =240 Vac/50 Hz 50.00 +
Output Current: lo1=0.24..24 A
40.00 -
Temperature: Ta=25°C
Test Result: Eta @ Ta = 25°C Eta [%)] 30.00
Meas. | Limit
1) Eta [%)] 35.34 20.00 -
2) Eta [%] 42.88
3) Eta[%] | 49.75 10.00
4) Eta [%] 53.38 0.00
Comment: 0.24 -
1) Eta @ 10% Load 072, 5 : > 304050
2) Eta @ 20% Load o1 [A] 188 516 025 Temp [*C]
3) Eta @ 50% Load 0
4) Eta @ 100% Load Vi =240 Vac/50 Hz

Page 8 of 26



Static Measurements

HC24-2.4-AG

4.4 Current Limitation

Measured:

Vo1 OCP

Test Reslut: PASS |

Test conditions: 3.12
Input Voltage: Vi =100 Vac 310
Output Current lo1=24A
Temperature: Ta=0..50°C 3.08
Test Result: 3.06
_ 3.04
Meas. | Limit é 3.02
lo1 Min [A] 3.000 | 2.76 PASS ]
lo1 Max [A] | 3.100 | 3.36 | PASS 3.00
2.98
2.96
2.94 ‘ ‘
0 10 25 30 40 50
Temperature [°C]
Vi =100 Vac
Measured: Vo1 OCP
Test conditions: 3.12
Input Voltage: Vi =240 Vac 3.10
Output Current lo1=24A
Temperature: Ta=0..50°C 3.08
Test Result: 3.06
_ 3.04
Meas. | Limit é 3.02
lo1 Min [A] 3.000 [ 2.76 | PAsS o
lol Max [A] | 3.100 | 3.36 | PAss 3.00
2.98
2.96
2.94
0 10 25 30 40 50

Temperature [°C]

Vi =240 Vac
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Dynamic Measuremen ts HC24-2.4-AG

5.1 Turn_on Delay Test

Test Reslut:|Ref. Only|

Turn_on Delay Test [i2

Sstop

Vi =100 Vac
lot=0A

Input Voltage:
Output Current:

Temperature: Ta=0°C

10.0kS/s
10k points

Measured:

Turn_on Delay Test |4

Test conditions:
Input Voltage:
Output Current:

Vi=100 Vac
lol=0A

Ta = 25°C

Temperature:

Meas.

Vo1 Delay[ms] 35.300 Reference |_

10.0ks/s
10k points

Turn_on Delay Test [i2

Vi =100 Vac
lot=0A

Input Voltage:
Output Current:

Temperature:

Ta=50°C

Meas.

Vo1 Delay[ms] 35.700 Reference |__

1
CH1 = Vol -
CH3 = not used @ o500V & 100m 10.0KS/s - 7
CH4 = Vi @ 200v & 10k points 16.8 V
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Dynamic Measurements HC24-2.4-AG

Turn_on Delay Test (Continued)

Measured: Turn_on Delay Test |3 35T -
Test conditions:
Input Voltage: Vi =240 Vac
Output Current: lol=0A
Temperature: Ta=0°C ] . .
e oaane e VEALAARAAALAARRDARARALARAAAAR
_yuwuv;wuwuwuvwwwwwuw
N : ] : :
CH1 = Vot "
ha o  ov It teepems v
Measured: Turn_on Delay Test [[JETTEEE
Test conditions:
Input Voltage: Vi =240 Vac
Output Current: lo1=0A
Temperature: Ta=25°C ] } : :
T Reence AL AARARAARARRARRARARRARR AR
yUWUUWUUUUWUVUUUUUUVUUUUUV
[ :
CH1 = Vo1
g:ii Q““ - [i sV @ asov & J[woms }gito:;zi/:ts %.sfv
Measured: Turn_on Delay Test |3 35T -
Test conditions:
Input Voltage: Vi =240 Vac
Output Current: lot=0A . 1
Temperature: Ta =50 °C ] ] . .
e oaane e MEAALRALRAAAAARMARRAAR AR ARAR
_\yuvvuv-_v_u_wuwwwwwwuu;u_wu__
N : ] : :
CH1 = Vot "
Gha o  ov It teepems v
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Dynamic Measurements

HC24-2.4-AG

5.2 Turn_Off Delay Test

Measured:
Test conditions:

Input Voltage:
Output Current:

Temperature:
Meas.
157.200

Test Result:
Vo1 HoldUp[ms]

CH1 = Vo1

Vi =100 Vac
lo1=12A
Ta=0°C

Test Reslut:|Ref. Only|

Turn_off Delay Test |13 3513

Result
Reference

N

Input Voltage:
Output Current:

Temperature:
Meas.
160.760

Test Result:
Vo1 HoldUp[ms]

CH1 = Vot

Vi=100 Vac
lo1=12A
Ta = 25°C

Result
Reference

CH3 = not used @ o500V & 40.0ms 25.0kS/s [ )
CH4 = Vi @ 200v 10k points 8.04 V
Measured: Turn_off Delay Test [{3 8T
Test conditions:

N
AN

Test conditions:
Input Voltage:
Output Current:

Temperature:
Meas.
159.560

Test Result:
Vo1 HoldUp[ms]

CH1 = Vo1

CHS3 = not used
CH4 = Vi

Vi =100 Vac
lo1=12A

Ta=50°C

Result
Reference

CH3 = not used & o600V & 30.0ms 25.0K575S
CH4 = Vi @ 200V By 10k points
Measured: Turn_off Delay Test |13 3513

N

25.0kS/s
10k points
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Dynamic Measurements

HC24-2.4-AG

Turn_Off Delay Test (Continued)

Measured:
Test conditions:
Input Voltage: Vi =100 Vac
Output Current: lol =2.4A
Temperature: Ta=0°C
Test Result: Meas.

Vo1 HoldUp[ms] 77.200

CH1 = Vo1

CHS3 = not used
CH4 = Vi

Turn_off Delay Test |13 3513

Result
Reference

L

J

25.0kS/s
10k points

Measured:
Test conditions:

Input Voltage:
Output Current:

Vi=100 Vac
lo1=24A

Ta = 25°C

Temperature:
Test Result: Meas.
Vo1 HoldUp[ms] 80.680

CH1 = Vot

CH3 = not used
CH4 = Vi

Turn_off Delay Test [{3 8T

Result
Reference

A

@ o600V & 40.0ms
@ 200V &

25.0kS/s
10k points

Measured:
Test conditions:
Input Voltage:
Output Current:

Vi =100 Vac
lo1=24A

Ta=50°C

Temperature:
Test Result: Meas.
Vo1 HoldUp[ms] 70.800

CH1 = Vo1

CHS3 = not used
CH4 = Vi

Turn_off Delay Test |13 3513

Result
Reference

25.0kS/s
10k points
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Dynamic Measurements

HC24-2.4-AG

Turn_Off Delay Test (Continued)

Measured:
Test conditions:
Input Voltage: Vi =240 Vac
Output Current: lot=12A
Temperature: Ta=0°C
Test Result: Meas.
Vo1 HoldUp[ms] 157.880

CH1 = Vo1

Sstop

Turn_off Delay Test [d

Result
Reference

AN

L]

CH1 = Vot

CH3 = not used
CH4 = Vi

CH3 = not used ® 500V & = — [40.0ms 25.0kS/s
CH4 = Vi @ 450v & 10k points
Measured: Turn_off Delay Test [T}
Test conditions:
Input Voltage: Vi =240 Vac
Output Current: lo1=12A
Temperature: Ta=25°C
Test Result: Meas. Result
Vo1 HoldUp[ms] 161.960 Reference

N
N

W

@ o600V & 40.0ms
@ 480V &

25.0kS/s
10k points

Measured:
Test conditions:
Input Voltage:
Output Current:

Vi =240 Vac
lo1=12A

Temperature: Ta =50 °C
Meas.

163.960

Test Result:
Vo1 HoldUp[ms]

CH1 = Vo1

CHS3 = not used
CH4 = Vi

Sstop

Turn_off Delay Test [d

Result
Reference

N

V

25.0kS/s
10k points
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Dynamic Measurements

HC24-2.4-AG

Turn_Off Delay Test (Continued)

Measured:
Test conditions:
Input Voltage: Vi =240 Vac
Output Current: lol =2.4A
Temperature: Ta=0°C
Test Result: Meas.
Vo1 HoldUp[ms] 83.360

CH1 = Vo1

CHS3 = not used
CH4 = Vi

Turn_off Delay Test |13 3513

Result
Reference

i

. .Oms
6.00V & 40.0
@ 480V &

25.0kS/s
10k points

Measured:
Test conditions:

Input Voltage:
Output Current:

Vi =240 Vac
lo1=24A

Temperature: Ta=25°C
Meas.

83.800

Test Result:
Vo1 HoldUp[ms]

CH1 = Vot

CH3 = not used
CH4 = Vi

Turn_off Delay Test [{3 8T

Result
Reference

g

VA

v

@ o600V & 40.0ms
@ 480V &

25.0kS/s
10k points

Measured:
Test conditions:
Input Voltage:
Output Current:

Vi =240 Vac
lo1=24A

Temperature: Ta =50 °C
Meas.

81.240

Test Result:
Vo1 HoldUp[ms]

CH1 = Vo1

CHS3 = not used
CH4 = Vi

Turn_off Delay Test |13 3513

Result
Reference

25.0kS/s
10k points
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Dynamic Measurements

HC24-2.4-AG

5.3 Vo1 Dynamic Load Test

Measured:
Test conditions:

Input Voltage:
Output Current:

Vi =100 Vac
lot =0to 1.2A

Temperature:
Test Result:

Voimin[mV]
Voimax[mV]

Limit Min
-480.00

Meas.
-82.000
86.000

Vo1 DynamicLoad

Limit Max Result

480.00 PASS

Test Reslut:

ek Stop

Comments:
CH1 = Vot
CH3 = lot @ 50.0mviE 4.00ms 250kSs/s o - .
=l 1.00A & 10k points 960maA
CH4 = not used Max 86.0mV
Min —82.0mv
e W Tek Stop

Test condition.

Input Voltage: Vi=100 Vac
Output Current: lo1 =0to 1.2A
Temperature: Ta=25°C

Test Result: Limit Min

Vo1imin[mV]
Voilmax[mV]

-88.000
80.000

Comments:
CH1 = Vo1

CH3 = lot
CH4 = not used

Limit Max Result

480.00 PASS

@ 50.0mviE
& 1004 &

}[4.00ms

250kS/s
10k points

5
960maA

ax
Min

80.0mv
—88.0mv

)

n.
Input Voltage:

Vi =100 Vac
Output Current: lo1 =0to 1.2A
Temperature: Ta =50 °C

Test Result:
Voimin[mV]
Voimax[mV]

Limit Min
-480.00

Meas.
-96.000

Comments:
CH1 = Vot
CH3 = lot

CH4 = not used

Vo1 DynamicLoad

Limit Max Result

ek Stop

@ 50.0mviE

}[4.00ms

250kSs/s
10k points

S - .
960maA

)
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Dynamic Measurements

HC24-2.4-AG

Vo1 Dynamic Load Test (Continued)

Measured: AR Wek stop
Test conditions:
Input Voltage: Vi =100 Vac
Output Current: lo1 =1.2t0 2.4A
Temperature: 1
Test Result: Meas. Limit Min Limit Max Result
Voimin[mV] -94.000 -480.00
Voimax[mV] 96.000 480.00 PASS
fretmauorimrssn e
Comments:
CH1 = Vot
CH3 = lot @ 50.0mviE 4.00ms 250kSs/s
=0 & 1.00A & 10k points
CH4 = not used Max 06.0mV
Min —94.0mv
ek Stop
Test conditions:
Input Voltage: Vi=100 Vac
Output Current: lo1 =1.2t0 2.4A
Temperature: Ta=25°C
Test Result: Limit Min Limit Max Result
Voimin[mV] -90.000
Voilmax[mV] 88.000
- —
Comments:
CH1 = Vo1
@ S50.0mvik 4.00ms 250kS/s
CH3 = lot By 10k points
CH4 = not used 88.0mv
—90.0mv
Measured: AR Wek stop
Test condition.
Input Voltage: Vi =100 Vac
Output Current: lo1 =1.2t0 2.4A
Temperature: Ta =50 °C
Test Result: Limit Min Limit Max Result
Voimin[mV] -88.000
Voimax[mV] 90.000
frutarp e sl
Comments:
CH1 = Vot
CH3 = lo1 @ 50.0mviE 4.00ms 250kSs/s
=0 & 1.00A & 10k points
CH4 = not used Max 00.0mv
Min —88.0mv

Page 17 of 26




Dynamic Measurements

HC24-2.4-AG

Vo1 Dynamic Load Test (Continued)

Measured:
Test conditions:

Input Voltage:
Output Current:

Temperature:
Test Result:

Voimin[mV]
Voimax[mV]

Comments:
CH1 = Vot
CH3 = lot

CH4 = not used

Meas.
-86.000
88.000

Vi =240 Vac
lot =0to 1.2A

Limit Min
-480.00

Limit Max

480.00

Result

PASS

I E R M Tek stop

@ 50.0mviE
& 1.00a &

}[4.00ms

250kSs/s
10k points

Max
Min

88.0mv
—86.0mV

)

S - .
960maA

Test conditions:
Input Voltage:
Output Current:

Temperature:
Test Result:
Vo1imin[mV]
Voilmax[mV]

Comments:
CH1 = Vo1

CH3 = lot
CH4 = not used

-94.000
82.000

Vi =240 Vac
lo1 =0to 1.2A

Ta =25°C
Limit Min

Limit Max

480.00

Result

PASS

ek Stop

@ 50.0mviE

}[4.00ms

250kS/s
10k points

Measured:
Test condition:
Input Voltage:
Output Current:

Temperature:

Test Result:
Voimin[mV]
Voimax[mV]

Comments:
CH1 = Vot
CH3 = lot

CH4 = not used

Meas.
-92.000
80.000

Vi =240 Vac
lot =0to 1.2A

Ta = 50 °C
Limit Min
-480.00

Vo1 DynamicLoad

Limit Max

480.00

Result

PASS

@ 50.0mviE
& 1.00a &

}[4.00ms

250kSs/s
10k points

Max
Min

80.0mv
—92.0mV

)

a -
960maA
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Dynamic Measurements

HC24-2.4-AG

Vo1 Dynamic Load Test (Continued)

Measured: AR Wek stop
Test conditions:
Input Voltage: Vi =240 Vac
Output Current: lo1 =1.2t0 2.4A
Temperature: 1
Test Result: Meas. Limit Min Limit Max Result
Voimin[mV] -94.000 -480.00
Voimax[mV] 98.000 480.00 PASS
L
Comments:
CH1 = Vot
CH3 = lot @ 50.0mviE 4.00ms 250kSs/s
=0 & 1.00A & 10k points
CH4 = not used Max 08.0mv
Min —94.0mv
ek Stop
Test conditions:
Input Voltage: Vi =240 Vac
Output Current: lo1 =1.2t0 2.4A
Temperature: Ta=25°C
Test Result: Limit Min Limit Max Result
Voimin[mV] -88.000
Volimax[mV] 92.000
g imaskbe i e 8]
Comments:
CH1 = Vo1
@ S50.0mvik 4.00ms 250kS/s
CH3 = lot By 10k points
CH4 = not used 92.0mv
—88.0mv
Measured: AR Wek stop
Test condition.
Input Voltage: Vi =240 Vac
Output Current: lo1 =1.2t0 2.4A
Temperature: Ta =50 °C
Test Result: Limit Min Limit Max Result
Voimin[mV] -90.000
Voimax[mV] 88.000
st
Comments:
CH1 = Vot
CH3 = lo1 @ 50.0mviE 4.00ms 250kSs/s
=0 & 1.00A & 10k points
CH4 = not used Max 88.0mV
Min —90.0mv
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HC24-2.4-AG

Dynamic Measurements

5.4

Input Voltage:
Output Current:

Temperature:

Test Result:
Vo1_Vpp[mV]

CH1 = Vo1

CHS3 = not used
CH4 = not used

Meas.
1.640

Noise And Ripple Test

Measure Noise&Ripple 4
Test conditions:

Vi =100 Vac
lot=0A

Ta=0°C
Limit Min

Comments:

Test Reslut:

Limit Max Result

Sstop

(@ 1.00mvis

j[w.oms' ]

100KS/S
10k points

- s
600V
)

@ Peak—Peak

1.64mV

Measure
Test conditions:

Input Voltage:
Output Current:

Temperature:

Test Result:
Vo1_Vpp[mV]

CH1 = Vo1

CH3 = not used
CH4 = not used

1.040

Vi=100 Vac
lol=0A

Ta=25°C
Limit Min

Noise&Ripple

Result
PASS

Limit Max
7.80

ek Stop

1.00mV By

j[w.()ms

100kS/s
10k points

@ Peak—Paak

1.04mv

- 5
600uY
)

Input Voltage:
Output Current:

Temperature:

Test Result:
Vo1_Vpp[mV]

CH1 = Vo1

CHS3 = not used
CH4 = not used

Meas.
0.960

Vi =100 Vac
lot=0A

Ta=50°C
Limit Min

Noise&Ripple

Limit Max Result

Comments:

ek Stop

(@ 1.00mvis

j[w.oms' ]

100KS/S
10k points

@ Peak—Peak

060V

- s
600V
)
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Dynamic Measurements

HC24-2.4-AG

Noise And Ripple Test (Continued)

Measure I Tl ek stop
Test con. ns:

Input Voltage:
Output Current:

Temperature:
Test Result:
Vo1_Vpp[mV]

Vi =100 Vac
lo1=24A

Ta=0°C
Limit Min

Limit Max Result
7.80 PASS

Comments:

Test Result:
Vo1_Vpp[mV]
Comments:
CH1 = Vot

CHS3 = not used
CH4 = not used

Limit Min

Limit Max Result

CH1 = Vot
CH3 = not used (@ 1.00mvis J1o.0ms 100ks/s @ 7
CH4 = not used 10k points 600y
@D Peak—Peak  2.40mV )]
Noise&Ripple [2FEIT
ns:
Input Voltage: Vi=100 Vac
Output Current: lo1 =24A
Temperature: Ta=25°C
Test Result: Limit Min Limit Max Result P
Vo1_Vpp[mV] 7.80 PASS | o ] i
2
Comments:
CH1 = Vo1
CH3 = ot used (@ _1.00mvis J[10.0ms T00KS/s @ 7
CH4 = not used 10Kk points 600y
@D Peak—Peak  1.96mV )]
I T ek stop
ons:
Input Voltage: Vi =100 Vac
Output Current: lol =2.4A
Temperature: Ta =50 °C

(@ 1.00mvis

j[w.oms' ]

10k points 600y

@ Peak—Peak 1.52mVv

T00ks7s @B ]
)

Page 21 of 26




Dynamic Measurements

HC24-2.4-AG

Noise And Ripple Test (Continued)

Measure Noise&Ripple 4
Test con. ns:

Input Voltage:
Output Current:

Temperature:

Test Result:
Vo1_Vpp[mV]

CH1 = Vo1

CHS3 = not used
CH4 = not used

Meas.
1.480

Vi =240 Vac
lot=0A

Ta=0°C
Limit Min

Limit Max Result

Comments:

Sstop

(@ 1.00mvis

j[w.oms' ]

100KS/S
10k points

@ Peak—Peak

1.48mV

Input Voltage:
Output Current:

Temperature:

Vi =240 Vac
lol=0A
Ta = 25°C

Noise&Ripple

ek Stop

Input Voltage:
Output Current:

Temperature:

Test Result:
Vo1_Vpp[mV]

Comments:
CH1 = Vot

CHS3 = not used
CH4 = not used

Vi =240 Vac
lot=0A

Ta=50°C

Limit Max Result

Test Result: Limit Min Limit Max Result
Vo1_Vpp[mV] 1.120 7.80 PASS
Comments:
CH1 = Vo1
CH3 = ot used (@ _1.00mvis J[10.0ms T00KS/s @ 7
CH4 = not used 10Kk points 600y
(@ Peak—Peak  1.12mV )]
I T ek stop

(@ 1.00mvis

j[w.oms' ]

100KS/S
10k points

@ Peak—Peak

1.08mV
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Dynamic Measurements

HC24-2.4-AG

Noise And Ripple Test (Continued)

Measure I Tl ek stop
Test con. ns:

Input Voltage: Vi =240 Vac
Output Current: lol =2.4A
Temperature: Ta=0°C
Test Result: Meas. Limit Min Limit Max Result
Vo1_Vpp[mV] 2.720 7.80 PASS

Comments:

Test Result: Meas. Limit Min Limit Max Result
Vo1_Vpp[mV] 1.600
Comments:
CH1 = Vot

CHS3 = not used
CH4 = not used

CH1 = Vot
CH3 = not used (@ 1.00mvis J1o.0ms 100ks/s @ 7
CH4 = not used 10k points 600y
@D Peak—Peak  2.72mV )]
Noise&Ripple [2FEIT
ns:
Input Voltage: Vi =240 Vac
Output Current: lo1 =24A
Temperature: Ta=25°C
Test Result: Meas. Limit Min Limit Max Result y
Vol_Vpp[mV] 1.960 7.80 PASS | I I L
P p
Comments:
CH1 = Vo1
CH3 = not used C 1.00mV 5 J[10.0ms 100kS/s - -
CH4 = not used 10Kk points 600y
@D Peak—Peak  1.96mV )]
I T ek stop
ons:
Input Voltage: Vi =240 Vac
Output Current: lol =2.4A
Temperature: Ta =50 °C

(@ 1.00mvis

j[w.oms' ]

10k points 600y

@ Peak—Peak 1.60mv

T00ks7s @B ]
)
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Dynamic Measurements

HC24-2.4-AG

5.5 Output Short Circuit

Measure Vo1 ShortCircuit |i4
Test conditions:

Input Voltage:
Output Current:

Temperature:

Test Resuli Meas. Result

Test Reslut:|Ref. Only|

Sstop

Vi =100 Vac
lo1=24A
Ta=0°C

CH1 = Vot
CH3 = lot W 3001 2.50MS7s
CH4 = not used By 10k points
Measure Vo1 ShortCircuit [ S8II3
Test conditions:
Input Voltage: Vi=100 Vac
Output Current: lol1=24A
Temperature: Ta=25°C
Test Result: Meas. Result
CH1 = Vo1
CHS = lof 5 4005 2.50MS/5
CH4 = not used By 10k points
Vo1 ShortCircuit [ SSII
ns.
Input Voltage: Vi =100 Vac
Output Current: lol =2.4A
Temperature: Ta =50 °C
Test Result: Meas. Result
CH1 = Vot
CH3 = lot W 3001 2.50MS7s
CH4 = not used By 10k points
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HC24-2.4-AG

Dynamic Measurements

Output Short Circuit (Continued)

Measure K T e Tek stop
Test con. ns:

Input Voltage: Vi =240 Vac
Output Current: lol =2.4A
Temperature: Ta=0°C i

Test Result: Meas. Result

CH1 = Vot
CH3 = lot W 3001 2.50MS7s
CH4 = not used By 10k points
Measured: Vo1 ShortCircuit [ S8II
Test con ns:
Input Voltage: Vi =240 Vac
Output Current: lol1=24A
Temperature: Ta=25°C
Test Result: Meas. Result
CH1 = Vo1
CHS = lof 5 4005 2.50MS/5
CH4 = not used By 10k points
Vo1 ShortCircuit [ SII
ons:
Input Voltage: Vi =240 Vac
Output Current: lol =2.4A
Temperature: Ta =50 °C
Test Result: Meas. Result
CH1 = Vot
CH3 = lot W 3001 2.50MS7s
CH4 = not used By 10k points
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Dynamic Measurements SPDCSCO-85

6. Measurement Equipment

Type Manufacturer Serial-Number

DC Power Source:
6560 Chroma 656038001595

Electronic Load:

6314A Chroma 6314A0001725
Digital Multi Meter:

34970 Agilent MY44064590
Oscilloscope:

DPO3014 Tektronix C013157
TCP0150 (probe) Tektronix,USA N/A
Computer:

Industry Computer EVOC,China FAC09873
Chamber:

VT7021 Votsch, Germany FAC09873
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Summary HCC15-3-AG Bel Power Solutions
1. Summary
Test Result
Static Measurements
Output Voltage vs. Input Voltage PASS
Line Regulation Summary PASS
Output Voltage vs. Load Current PASS
Load Regulation Summary PASS
Efficiency vs. Input Voltage PASS
Power Factor vs. Input Voltage PASS
Efficiency vs. Output Power
Current Limitation PASS
Dynamic Measurements
Inrush Current PASS
Turn-On Behaviour PASS
Turn-Off Behaviour PASS
Output Voltage Ripple PASS
Dynamic load PASS
Short test PASS
OVERALL DESIGN VERIFICATION TEST PASS

Comment:

1. Ripple voltage is not accurate because of long measurement cable applied.

Copyright Bel Power Solutions China
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Specifications HCC15-3-AG Bel Power Solutions

2. Specifications

Input Specifications

min. typ. max. unit condition
Input Voltage 87 100 110 Vac
Efficiency 55 % @ Vi=100Vac,100% Full load
Output Specifications
Vol (+12.0V Rail) min. typ. max. unit condition
QOutput Voltage Accuracy 11.880 12.00 12.120 Vdc @ Vimin...Vimax, lomin...lomax, Tamin... Tamax
Ripple & Noise 5 mVpp @ 20 MHz BW
Minimal Output Current 0 A
Nominal Output Current 3.4 A
Line Regulation/Load Regulation 120 mV
Dynamic Load | 240 mv
Vo2 (-12.0V Rail) min. typ. max. unit condition
Qutput Voltage Accuracy -11.88 -12 -12.12 Vdc @ Vimin...Vimax, lomin...lomax, Tamin... Tamax
Ripple & Noise 5 mVpp @ 20 MHz BW
Minimal Output Current 0 A
Nominal Output Current 3.4 A
Line Regulation/Load Regulation 120 mV
Dynamic Load [ 240 mv

Environmental Test Conditions

min. typ. max. unit condition
Temperature Range 0 25 50 °C

Copyright Bel Power Solutions China Page 4/58



Test Setup HCC15-3-AG Bel Power Solutions

3. Test Setup

Industrial PC

DAQ
349704

[EEE488 12C RS232

. AC Source Power Analyzer
Chroma 6560 WH310HC
~+= N
1 DUT
HCC15-3-AG
ELoad Shuat Vi I o+
b Chromad3lea cJ'
(4x631034) T HN
— Vol-
E-Load Shuat J_/ = Vo2+
Chromat314A C -1V
= s10) T o
C=10uF tantatum+0. 1uF ceramic I sare Chambe
empera T

Copyright Bel Power Solutions China Page 5/58



Static Measurements

HCC15-3-AG

Bel Power Solutions

4.1 Output Voltage vs. Input Voltage

Measured: Vol
Test conditions:
Input Voltage: Vi=87...110V
Output Current: Min Load ]j-_;(())g(())
Temperature: Ta=0..50°C :
10000
Meas. [ Limit Vol[V] 8.000
Vol Min [V] 11.97 | 11.88 | PASS 6.000
Vol Max [V] 12.01 | 12.12 | PASS 4.000
2,000
0.000
Temp [°C]
5 g g
Vi [V] - =
| Min Load
Measured: Vol
Test conditions:
Input Voltage: Vi=87..110V 14.000
Output Current: 20% Full Load 12.000
Temperature: Ta=0..50°C 10.000
voiM 8000
Meas. [ Limit
VolMin[V] | 11.97 | 11.88 | PASS 6.000
Vol Max [V] 12.01 | 12.12 [ PASS 4.000
2,000 50
0.000 Temp [°C]
S 2 4 0
o o
Vi V] - 3
| 20% Full Load
Measured: Vol
Test conditions:
Input Voltage: Vi=87..110V 14.000
Output Current 50% Full Load 12.000
Temperature: Ta=0..50°C 10.000
eas. mit Vol [V] 8.000
Vol Min [V] 11.97 | 11.88 | PASS 6.000
Vol Max [V] 12.01 | 12.12 | PASS 4.000
2.000 50
0.000
& 3 2 " Temp [°C]
o o
Vi V] < 3
| 50% Full Load
Measured: Vol
Test conditions:
Input Voltage: Vi=87..110V 14.000
Output Current: 100% Full Load 12.000
Temperature: Ta=0..50°C
vol[y)  10.000
Meas. | Limit 8.000
Vol Min [V] 11.97 | 11.88 | PASS 6.000
Vol Max [V] 12.01 | 12.12 [ PASS 4.000
2000
0.000 Temp [°C]

<
o

99
105
110

ViV]

100% Full Load

Copyright Bel Power Solutions China
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Static Measurements

HCC15-3-AG

Bel Power Solutions

Output Voltage vs. Input Voltage (continued)

Measured: Vo2
Test conditions:
Input Voltage: Vi=87...110V 14.000
Output Current: Min Load 12.000
Temperature: Ta=0..50°C 10.000
Test Result: Output Voltage Voz V] ’
Meas. [ Limit 8.000
Vo2 Min [V] 11.976 | 11.88 | PASS 6.000
Vo2 Max [V] 12.006 | 12.12 | PASS 4.000
2.
Vo02=Abs(V02) 000 50
0.000
S 2 o 0 Temp [°C]
S 3
Vi [V] I
| Min Load
Measured: Vo2
Test conditions:
Input Voltage: Vi=87..110V 14.000
Output Current: 20% Full Load 12.000
Temperature: Ta=0..50°C Vo2 [V] 10.000
Test Result: Output Voltage ’
Meas. | Limit 8.000
Vo2 Min [V] 11.978 | 11.88 | PASS 6.000
Vo2 Max [V] | 12.006 | 12.12 | PASS 4.000
2,000
V02=Abs(V02) 0.000
Temp [°C
-
ViV]
| 20% Full Load
Measured: Vo2
Test conditions:
Input Voltage: Vi=87..110V 14.000
Output Current 50% Full Load 12.000
Temperature: Ta=0..50°C 10.000
Test Result: Output Voltage ’
Meas. | Limit voz [V] 8.000
Vo2 Min [V] 11.978 | 11.88 | PASS 6.000
Vo2 Max [V] | 12.007 | 12.12 [ PASS 4.000
2.000
Vo2=Abs(V02) 50
0.000
Temp [°C
3 2 - p[°C]
Vi [V] S 3
| 50% Full Load
Measured: Vo2
Test conditions:
Input Voltage: Vi=87...110V 14.000
Output Current: 100% Full Load 12.000
Temperature: Ta=0..50°C 10.000
Test Result: Output Voltage ’
Vo2
Meas. [ Limit 02 [V] 8.000
Vo2 Min [V] 11.948 | 11.88 | PASS 6.000
Vo2 Max [V] 11.985 | 12.12 | PASS 4.000
2.000
Vo02=Abs(V02) 50
0.000
~ o
5 by 2 - Temp [°C]
Vi [V] S 3
100% Full Load
Copyright Bel Power Solutions China Page 7/58



Static Measurements HCC15-3-AG Bel Power Solutions

4.2 Line Regulation Summary Test|  PASS
Measured:
Test conditions: 3.0
Input Voltage: Vi=87..110V 25
Output Current:  Min load ... Fullload | & '
Temperature: Ta=0..50°C E 5, @Min Load
Test Result: Line Regulation 5
Meas. | Limit B 1.5 W20% Full Load
Line Reg. 3 050% Full Load
Max [mV] 1.4 120 | PASS & 1.0 1 —| 6
o 0100% Full Load
£ 05 I —
00 | 1 LE T
0 10 25 30 40 50
Temperature [°C]
[ Min load ... Full load
Measured: Vo2
Test conditions: 30.0
Input Voltage: Vi=87..110V 25.0
Output Current: ~ Minload ... Full load | ’
Temperature: Ta=0..50°C_[E 900 _
Test Result: Line Regulation 5 BMin Load
Meas. [ Limit g 150 ] m20% Full Load
Line Reg. = - 050% Full Load
Max [mV] 211 | 120 | PASS|§ 190 o
™ _ _ 0100% Full Load
£ 50
00 L | Ml BN
0 10 25 30 40 50
Temperature [°C]
Min load ... Full load
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Static Measurements

HCC15-3-AG

Bel Power Solutions

4.3 Output Voltage vs. Load Current

Measured: Vol
Test conditions:
Input Voltage: Vi=87V 14.000
Output Current: lo1=0..34A 12.000
Temperature: Ta=0..50°C 10.000
Test Result: Output Voltage 8.000
Meas. | Limit Vol vl 6.000
Vol Min [V] 11.971]11.880| PASS 4.000
Vol Max [V] | 12.009[12.120] PASS 2.000
0.000 50
102=34A
~ o Temp[°C]
o
lol [A] «®
[ Vi=87V
Measured: Vol
Test conditions:
Input Voltage: Vi=100V
Output Current: lol1=0..34A
Temperature: Ta=0...50°C
Test Result: Output Voltage
Meas. | Limit Vol V]
Vol Min [V] 11.972|11.880| PASS
Vol Max [V] 12.009 | 12.120| PASS
102=34A
lol [A]
[ Vi =100V
Measured: Vol
Test conditions:
Input Voltage: Vi=110V
Output Current: l01=0..34A
Temperature: Ta=0...50°C
14.000
Test Result: Output Voltage
M Limit 12.000
: cas. Vol [V] 10.000
Vol Min [V] 11.973[11.880] PASS 8.000 50
Vol Max 12.008|12.120| PASS 6.000 Temp [°C]
4.000
102=34A 2.000
0.000
° 0~ < 0
s o5 o N z
lol [A]
Vi=110V

Copyright Bel Power Solutions China
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Static Measurements

HCC15-3-AG Bel Power Solutions

Output Voltage vs. Load Current (continued)

Measured: Vo2

Test conditions:

Input Voltage: Vi=87V

Output Current: l02=0...34A

Temperature: Ta=0..50°C
Meas. | Limit

Vo2 Min [V] 11.971| 11.88 | PASS

Vo2 Max [V] 12.007 | 12.12 | PASS

Comment:

lol=34A

Vo2=Abs(Vo02)

14.000
12.000

10.000

Vo2 [V] 8.000
6.000

4.000

2.000

0.000

Vi=87V
Measured: Vo2
Test conditions:
Input Voltage: Vi =100 V 14.000
Output Current: l02=0..34A 12.000
Temperature: Ta=0..50°C 10.000
Vo2 M 5000
Meas. | Limit
Vo2 Min[V] | 11.973 | 11.880] PASS 6.000
Vo2 Max [V] 12.007 | 12.120| PASS 4.000
2000
lo1=3.4A 0.000
Vo2=Abs(Vo02) Temp [°C]
Measured: Vo2
Test conditions:
Input Voltage: Vi= 110V 14.000
Output Current: l02=0...34A 12.000
Temperature: Ta=0..50°C 10.000
Vo2 g 00
Meas. | Limit

Vo2 Min [V] | 11.972 | 11.880] PASS 6.000
Vo2 Max 12.007 | 12.120| PASS 4.000

2.000
lol=3.4A 0.000 50
Vo2=Abs(V02) Temp [°C]

<
102 [A] «®
Vi=110V
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Bel Power Solutions

Static Measurements HCC15-3-AG
4.4 Load Regulation Summary Test|  PASS
Measured:
Test conditions: 4.0
Input Voltage: Vi=87..110V 3.5
Output Current:  Min load ... Full load S 3.0
Temperature: Ta=0..50°C E ’ -
Test Result: Load Regulation 5 25 Bvi=87V
Meas. | Limit § 2.0 |Vi= 100V
Load Reg. 23 120 | PASS 2 15 ovi=110V
Max [m @
g 1.0
T el | h II
0.0 +
10 25 30 40 50
Temperature [°C]
[ Min load ... Full load
Measured: Vo2
Test conditions: 50.0
Input Voltage: Vi=87..110V 45.0
Output Current:  Min load ... Full load S 400
Temperature: Ta=0..50°C E 350 :
Test Result: Load Regulation § 300 Bvi=87V
Meas. | Limit § 25.0 |Vi=100V
Load Reg. 34 120 | PASS 2 200 ovi=110V
Max [m X 150
=}
g 100 —
g Emil B |
0.0 + T
10 25 30 40 50
Temperature [°C]
Min load ... Full load
Copyright Bel Power Solutions China Page 11/58



Static Measurements

HCC15-3-AG

Bel Power Solutions

4.5 Efficiency vs. Input Voltage

Measured: Efficiency
Test conditions:
Input Voltage: Vi=87..110V
Output Current: 10% Full Load
Temperature: Ta=0..50°C
Test Condition: 230Vac/25°C Eta [%]
Meas. | Limit
Eta min[87V] | 38.11 Reference
Temp [°C]
& 19 S
S,
Vi [V]
10% Full Load
e3 ed o
e ona 0 50
Input Voltage: Vi=87..110V
Output Current: 20% Full Load 40
Temperature: Ta=0..50°C
Test Condition: 230Vac/25°C Eta [%)] 30
Meas. | Limit 20
Eta min[87V] | 44.78 Reference
10
50
0
~ o
5 3 g o o Temp [°C]
g 3
— —
Vi [V]
[ 20% Full Load
Measured: Efficiency
Test conditions: 60.0
Input Voltage: Vi=87..110V
Output Current: 50% Full Load 50.0
Temperature: Ta=0..50°C o 40.0
Test Condition: 230Vac/25°C Eta [%] 300
Meas. | Limit :
Eta min[87V] | 50.86 Reference 20.0
10.0 50
0.0
~ < o
© 5 2 0 0 Temp [°C]
o o
= 3
Vi [V]
[ 50% Full Load
Measured: Efficiency
Test conditions: 60.0
Input Voltage: Vi=87..110V 50.0
Output Current: 100% Full Load ’
Temperature: Ta=0..50°C 40.0
Test Condition: 230Vac/25°C Eta [%] 30.0
Meas. | Limit 200
Eta min[87V] | 54.22 Reference :
10.0
0.0
2 0 o Temp [°C]
- d
Vi [V]
100% Full Load
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HCC15-3-AG

Bel Power Solutions

4.6 Power Factor vs. Input Voltage

Measured: PF
Test conditions
7

Input Voltage: Vi=8

. 110V
Output Current: 10% Full Load
Temperature: Ta=0..50°C
Test Condition: PF
Meas. Limit
PF min[87V] 0.70 Reference
PF min[110V] | 0.55 Reference 7
7
s 2 o - 0 Temp [°C]
S 2
= -
Vi [V]
10% Full Load
Measured: PF
Test conditions: 0.74
Input Voltage: Vi=87..110V ’
Output Current: 20% Full Load 0.72
Temperature: Ta=0..50°C 0.7
Test Condition: PF 0.68
Meas. Limit 0.66
PF min[87V] 0.73 Referenc 0.64
PF min[110V] | 0.65 Referenc 0.62 50
06
S 2 » 0 Temp [°C]
o o
= 3
Vi [V]
20% Full Load
Measured: PF
Test conditions: : 0.79
Input Voltage: Vi=87..110V
Output Current: 50% Full Load 0.78
Temperature: Ta=0..50°C PE 0.77
Test Condition: - 0.76
Meas. Limit
PF min[87V] | 0.7796 Referenc 0.75
PF min[110V] | 0.7478 Referend 0.74
073
Temp [°C]
Measured: PF
Test conditions: 0.830
Input Voltage: Vi=87..110V
Output Current: 100% Full Load 0.820
Temperature: Ta=0..50°C 0.810
PF
Meas. Limit 0.800
PF min[87V] | 0.8182 0.65 | PASS 0.790
PF min[110V] | 0.7973 0.65 | PASS ’
Comment: 0.780
Temp [°C]

Vi [V]

100% Full Load
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HCC15-3-AG

Bel Power Solutions

4.7 Efficiency vs. Output Power

Efficiency

Measured:
Test conditions:
Input Voltage: Vi=87V

lout: 10%Full load ... Full load
Temperature:  Ta=0...50 °C
Test Result: Efficiency

|

Reference

|

Temp [°C]

[32]
® Output Power [W]

Eta [%]

Vi=87V

Measured: Efficiency
Test conditions:

Input Voltage: Vi=100V

lout: 10%Full load ... Full load

Temperature: Ta=0...50°C

Test Result: Efficiency

Reference

|

50
40
30
20
10

I
©

57

Temp [°C]

Eta [%]

@ Output Power [W]

Vi =100V

Measured: Efficiency
Test conditions:

Input Voltage: Vi=110V
lout: 10%Full load ... Full load

Temperature: Ta=0...50°C

Test Result: Efficiency

Reference

M

Temp [°C]

[\
e Output Power [W]

Eta [%]

Vi=110V

Copyright Bel Power Solutions China
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Static Measurements HCC15-3-AG Bel Power Solutions

4.8 Current Limitation Test

Measured: lol
Test conditions:
Input Voltage: Vi=87/100/110 V 5.00
Output Current: 100% Full Load 150 J‘ =
Temperature: __Ta=0.50°C 4.00 1 L. L. L L Vizg7v
Output Current Limit T 3.50 *
Unit:(A) Meas. Limit = 3.00 == \/i = 100 V
loL_lim Min 4.3 3.91 PASS = 2.50 A
loL_lim Max 43 476 | PASS| — i-gg Vi=110V
100
0.50
0.00 - T T T T T
0 10 20 30 40 50 60
Temperature [°C]
Vi=87/100/110 V
Measured: lo2
Test conditions: 4.5
Input Voltage: Vi=87/100/110 V 4.0 0> P P P 4
Output Current: 100% Full Load 3.5 | -
Temperature: Ta=0..50°C 30 | —®—Vi=87V
Output Current Limit ’ -
= J Vi=100V
Meas. Limit < 25 I
loLim Min [A] | 4.0 391 | PASS g 2.0 1 Vi = 110 V
loLim Max [A] 4.0 4.76 PASS| = 1.5 1
1.0
0.5 -
0.0 T T T T T
0 10 20 30 40 50 60
Temperature [°C]
Vi=87/100/110 V
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Dynamic Measurements

HCC15-3-AG

Bel Power Solutions

5.1 Inrush Current

Measured: Inrush Current f
Test conditions:

Stop —

Test conditions:

Input Voltage: Vi=87V

Output Current: Full load

Temperature: Ta=0°C 73 4

Meas. Limit
li [A pp] 11.6 30 pass

CH1=no use

CH3=li

CH4=Vi

; ; [20.0ms 50.0K5/s @ -

@ 100A % @ 173V & | 10k points 48.7 v
@ Vax 11.6 A
gwn —-8.40 A ]

Measured: Inrush Current [Eacrs —

Input Voltage: Vi=87V
Output Current: Full load ; .
Temperature: Ta=25°C 73 /\/\/\/\'/\/‘\;
Meas. Limit ] :
li [A pp] 12.8 30 pass
P e
CH1=no use
CH3=li
CH4=Vi
; ; [20.0ms 50.0K5/s @ -
@ 100A % @ 173V & | 10k points 48.7 v
@ Vax 12.8A
g Min -9.20 A ]
ek Stop _ —

Measured: Inrush Current

Test conditions:

Input Voltage: Vi=87V

Output Current: Full load

Temperature: Ta =50 °C 73

Meas. Limit
li [A pp] 12.8 30 pass

CH1=no use

CH3=li

CH4=Vi

; ; [20.0ms 50.0K5/s ® -

@ 100A % @ 173V & | 10k points 48.7 v
@ Vax 12.8A
g Min ~9.60 A ]

Copyright Bel Power Solutions China
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Dynamic Measurements

HCC15-3-AG

Bel Power Solutions

Inrush Current (continued)

Measured: Inrush Current f
Test conditions:

Input Voltage: Vi=100V
Output Current: Full load
Temperature: Ta=0°C 73
Meas. Limit
li [A pp] 13.6 30 pass

Comment: B

Stop —

M.J\,M..%

CH1=no use
CH3=li
CH4=Vi
; ; [20.0ms

@ 100A~s @ 200V A

@ Vax 13.6 A

gwn —9.60 A ]
Measured: Inrush Current R —
Test conditions:
Input Voltage: Vi=100V
Output Current: Full load
Temperature: Ta=25°C e b

Meas. Limit
li [A pp] 14.4 30 pass

-
CH1=no use
CH3=li
CH4=Vi

; ; [20.0ms
@ 100A~s @ 200V A

@ Vax 14.4 A
@ Min -10.4 A

Measured: Inrush Current

Stop —

Test conditions:
Input Voltage: Vi =100V
Output Current: Full load
Temperature: Ta=50°C 73
Meas. Limit
li [A pp] 14.4 30 pass
CH1=no use
CH3=li
CH4=Vi

; ; [20.0ms
@ 100A~s @ 200V A

@ Vax 14.4 A
@ Min -10.8 A

Copyright Bel Power Solutions China
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Dynamic Measurements

HCC15-3-AG

Bel Power Solutions

Inrush Current (continued)

Measured: Inrush Current f
Test conditions:

Stop

Input Voltage: Vi=110V

Output Current: Full load

Temperature: Ta=0°C 73

Meas. Limit
li [A pp] 14.4 30 pass

CH1=no use

CH3=li

CH4=Vi

; ; [20.0ms 50.0K5/s ® -

@ 100A % @ 220¥ & | 10k points 48.4 v
@ Vax 14.4 A
g Min —10.8 A ]

Measured: Inrush Current RS —

Test conditions:

Input Voltage: Vi=110V

Output Current: Full load ; .

Temperature: Ta=25°C 73 /\/\/\/‘\/\/\;

Meas. Limit ] :
li [A pp] 15.6 30 pass

e

CH1=no use

CH3=li

CH4=Vi

; ; [20.0ms 50.0K5/s ® -
@ 100A % @ 220¥ & | 10k points 48.4 v
@ Vax 15.6 A
@ Min -11.2 A

Measured: Inrush Current

Test conditions:

Stop

Input Voltage: Vi=110V
Output Current: Full load ; :
Temperature: Ta=50°C I /\/\/\/\/\/\;
Meas. Limit ] :
li [A pp] 16.0 30 pass
[comment: & i S g
CH1=no use
CH3=li
CH4=Vi
; ; [20.0ms 50.0K5/s ® -
@ 100A % @ 220¥ & | 10k points 48.4 v
@ Vax 16.0 A
g Min -12.0 A ]
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Bel Power Solutions

5.2 Turn-On Behaviour

Measured: Turn On By AC ©
Test conditions:

Input Voltage:
Output Current:
Temperature:

Meas.

Vi=87V
Min Load
Ta=0"°C

Test Result: Turn On Time

Limit

Test[pass)

Stop

Vol.[ms] 25.5

T

Vo2.[ms] 4.9

|

=

CH1=Vol

CH3=no use
CH4=Vi

@ +00v & 2 40.0ms
@ 174V &

25.0kS/s
10k points

8.40V

Measured:
Test conditions:
Input Voltage:
Output Current:
Temperature:

Meas.

Turn On By AC

Vi=87V
Min Load
Ta=25°C

Test Result: Turn On Time

Limit

Stop

Vol.[ms] 25.8

o

Vo2.[ms] 5.0

=

CH1=Vol

CH3=no use
CH4=Vi

@@ 400V & 2 40.0ms
@ 174V By

25.0kS/s
10k points

Measured:
Test conditions:
Input Voltage:

Turn On By AC

Vi=87V

Stop

Output Current: Min Load
Temperature: Ta =50 °C
Meas. Limit
Vol.[ms] 26.3 =
Vo2.[ms] 5.0
I
CH1=Vol
CH3=no use
CH4=Vi

@ +00v & 2 40.0ms
@ 174V &

25.0kS/s
10k points

8.40V
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Dynamic Measurements

HCC15-3-AG

Bel Power Solutions

Turn-On Behaviour

Measured: Turn On By AC ©
Test conditions:

Input Voltage:
Output Current:
Temperature:

Meas.

Vi=87V
Full Load
Ta=0"°C

Test Result: Turn On Time

Limit

(continued)

Stop

Vol.[ms] 25.2

T

Vo2.[ms] 4.5

= |

=

CH1=Vol

CH3=no use
CH4=Vi

@ +00v & 2 40.0ms
@ 174V &

25.0kS/s
10k points

8.40V

Measured:
Test conditions:
Input Voltage:
Output Current:
Temperature:

Meas.

Turn On By AC

Vi=87V
Full Load
Ta=25°C

Test Result: Turn On Time

Limit

Stop

Vol.[ms] 25.6

o

Vo2.[ms] 4.7

=

CH1=Vol

CH3=no use
CH4=Vi

@@ 400V & 2 40.0ms
@ 174V By

25.0kS/s
10k points

Measured:
Test conditions:
Input Voltage:

Turn On By AC

Vi=87V

Stop

Output Current: Full Load
Temperature: Ta =50 °C
Meas. Limit
Vol.[ms] 26.2 Iz
Vo2.[ms] 4.8
I
CH1=Vol
CH3=no use
CH4=Vi

@ +00v & 2 40.0ms
@ 174V &

25.0kS/s
10k points

8.40V
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Dynamic Measurements

HCC15-3-AG

Bel Power Solutions

Turn-On Behaviour

Measured: Turn On By AC ©
Test conditions:

Input Voltage:
Output Current:
Temperature:

Meas.

Vi=100V
Min Load
Ta=0"°C

Test Result: Turn On Time

Limit

(continued)

Stop

Vol.[ms] 22.8

T

Vo2.[ms] 4.3

=

CH1=Vol

CH3=no use
CH4=Vi

25.0kS/s
10k points

8.40V

Measured:
Test conditions:
Input Voltage:
Output Current:
Temperature:

Meas.

Turn On By AC

Vi=100V
Min Load
Ta=25°C

Test Result: Turn On Time

Limit

Stop

Vol.[ms] 23.0

o

Vo2.[ms] 4.5

=

CH1=Vol

CH3=no use
CH4=Vi

@@ 400V & 2 40.0ms
@ 200V By

25.0kS/s
10k points

Measured:
Test conditions:

Turn On By AC

Stop

@ +00v & 2 40.0ms
@ 200v &

25.0kS/s
10k points

8.40V

Input Voltage: Vi=100V
Output Current: Min Load
Temperature: Ta =50 °C
Meas. Limit
Vol.[ms] 23.6 =
Vo2.[ms] 4.6
I
CH1=Vol
CH3=no use
CH4=Vi

Copyright Bel Power Solutions China
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HCC15-3-AG
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Turn-On Behaviour

Measured: Turn On By AC ©
Test conditions:

(continued)

Stop

o

Input Voltage: Vi=100V
Output Current: Full Load
Temperature: Ta=0°C
Test Result: Turn On Time

Meas. Limit
Vol.[ms] 22.6
Vo2.[ms] 4.2

=

25.0kS/s o -
10k points 8.40 V

Stop

CH1=Vol
CH3=no use
CH4=Vi
Measured: Turn On By AC e
Test conditions:
Input Voltage: Vi=100V
Output Current: Full Load
Temperature: Ta=25°C
Test Result: Turn On Time @
Meas. Limit
Vol.[ms] 22.7 2
Vo2.[ms] 4.4
n

CH1=Vol

CH3=no use
CH4=Vi

@@ 400V & 2 40.0ms
@ 200V By

25.0kS/s o r
10k points g.40V

Measured:
Test conditions:

Turn On By AC

Stop

Input Voltage: Vi=100V
Output Current: Full Load
Temperature: Ta=50°C
Meas. Limit
Vol.[ms] 23.6 =
Vo2.[ms] 4.4
I

CH1=Vol

CH3=no use
CH4=Vi

@ +00v & 2 40.0ms
@ 200v &

25.0kS/s o -
10k points 8.40 V
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Turn-On Behaviour  (continued)
Measured: Turn On By AC elcstop
Test conditions:

Input Voltage: Vi=110V
Output Current: Min Load
Temperature: Ta=0°C
Test Result: Turn On Time &
Meas. Limit
Vol.[ms] 21.6 B
Vo2.[ms] 4.1
I
CH1=Vol
CH3=no use [i Hoov o ; 220V }{40.0ms ?gi(n;:sxf:ts ?4nfv
CH4=Vi
Measured: Turn On By AC  [RSiCH

Test conditions:

Test conditions:
Input Voltage:
Output Current:
Temperature:

Meas.

Test Result: Turn On Time 3

Vi=110V
Min Load
Ta=50°C

Input Voltage: Vi=110V
Output Current: Min Load
Temperature: Ta=25°C
Test Result: Turn On Time 4
Meas. Limit
Vol.[ms] 21.4 B :
Vo2.[ms] 4.2 \ F/
I

CH1=Vol

— 4.00V B 2 40.0 25.0kS/ ra
CH3=no use [i @ 220v & }{ i 10k pui:ts ?40 v
CH4=Vi
Measured: Turn On By AC  [RSiCH

Limit

Vol.[ms] 21.8

o

Vo2.[ms] 4.4

N

=

CH1=Vol

CH3=no use
CH4=Vi

@ +00v & 2 40.0ms
@ 220v &

25.0kS/s
10k points

8.40V
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Turn-On Behaviour  (continued)
Measured: Turn On By AC elcstop
Test conditions:

Input Voltage: Vi=110V
Output Current: Full Load
Temperature: Ta=0°C
Test Result: Turn On Time &
Meas. Limit
Vol.[ms] 21.6 B
Vo2.[ms] 4.0
I
CH1=Vol
CH3=no use [i Hoov o ; 220V }{40.0ms ?gi(n;:sxf:ts ?4nfv
CH4=Vi
Measured: Turn On By AC  [RSiCH

Test conditions:

Input Voltage: Vi=110V

Output Current: Full Load

Temperature: Ta=25°C

Test Result: Turn On Time 4

Meas. Limit

Vol.[ms] 21.6 Iz :

Vo2.[ms] 4.2 \ r/
I

CH1=Vol

CH3=no use [i Hoov o ; 220V }{40.0ms ?gi(n;:sxf:ts ?4nfv

CH4=Vi

Measured: Turn On By AC  [RSiCH

Test conditions:

Input Voltage: Vi=110V

Output Current: Full Load

Temperature: Ta =50 °C

Test Result: Turn On Time 4 )

Meas. Limit

Vol.[ms] 22.2 B :

Vo2.[ms] 4.4 \ J
I

CH1=Vo1l

CH3=no use [i Hoov o ; 220V }{40.0ms ?gi(n;:sxf:ts ?4nfv

CH4=Vi
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5.3 Turn-Off Behaviour

Measured: Hold Up By AC &
Test conditions:

Input Voltage:
Output Current:
Temperature:

Test Result: Hold Up Time

Vi=87V
Min Load
Ta=0"°C

Meas.

Vol.[ms]

354.0

Stop

Vo2.[ms]

1487.0

CH1=Vol

CH3=no use
CH4=Vi

@ +00v

By

2 1.00s
@ 174V &

1.00kS/s
10k points

Measured:
Test conditions:
Input Voltage:
Output Current:
Temperature:

Test Result: Hold Up Time

Hold Up By AC

Vi=87V
Min Load
Ta=25°C

Meas. Limit

ek Stop

Vol.[ms]

450.0

Vo2.[ms]

1608.0

L

CH1=Vol

CH3=no use
CH4=Vi

By

2 1.00s
@ 174V &

1.00kS/s
10k points

Measured:
Test conditions:
Input Voltage:
Output Current:
Temperature:

Test Result: Hold Up Time

Hold Up By AC

Vi=87V
Min Load
Ta =50 °C

Meas. Limit

Vol.[ms]

435.0

Vo2.[ms]

1613.0

CH1=Vol

CH3=no use
CH4=Vi

By

2 1.00s
@ 174V &

1.00kS/s
10k points

Copyright Bel Power Solutions China
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Turn-Off Behaviour

(continued)

Measured: Hold Up By AC |[Niaaad
Test conditions:
Input Voltage: Vi=87V
Output Current: 50% Full Load ;
Temperature: Ta=0°C \ d
Test Result: Hold Up Time B
Meas. Limit ] ‘\
Vol.[ms] 11.6 B . I
Vo02.[ms] 22.5 I i /
CH1=Vol

— 4.00V By 2 100 10.0KkS/ Y
CH3=no use [i & 174V ][ i 10k pui:ls %.0 v
CH4=Vi
Measured: Hold Up By AC |[e=iCE
Test conditions:

Input Voltage: Vi=87V
Output Current: 50% Full Load
Temperature: Ta=25°C d
Test Result: Hold Up Time B
Meas. Limit ] \
Vol.[ms] 17.0 B . [
Vo02.[ms] 14.8 I i ’_J
\/
)
CH1=Vol ]

— 4.00V By 2 100 10.0KkS/ Y
CH3=no use [i & 174V ][ i 10k pui:ls %.0 v
CH4=Vi
Measured: Hold Up By AC [e=icE
Test conditions:

Input Voltage: Vi=87V
Output Current: 50% Full Load . .
Temperature: Ta =50 °C d
Test Result: Hold Up Time £y ,
Meas. | Limit ] :
Vol.[ms] 12.8 3 —— i : : : : i
Vo2.[ms] 17.9 I
CH1=Vol

— 4.00V By 2 100 10.0KkS/ Y
CH3=no use [i & 174V ][ i 10k pui:ls %.0 v
CH4=Vi
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Turn-Off Behaviour

(continued)

Measured: Hold Up By AC |[Niaaad
Test conditions:
Input Voltage: Vi=87V
Output Current: 100% Full Load ; . ;
Temperature: Ta=0°C d
Test Result: Hold Up Time B
Meas. Limit ] ]
Vol.[ms] 42.2 3 — ; : : : : i ’
Vo02.[ms] 39.1 I
CH1=Vol
— 4.00V By 2 100 10.0KkS/ Y
CH3=no use [i & 174V ][ i 10k pui:ls %.0 v
CH4=Vi
Measured: Hold Up By AC |[e=iCE
Test conditions:
Input Voltage: Vi=87V
Output Current: 100% Full Load
Temperature: Ta=25°C d
Test Result: Hold Up Time B
Meas. Limit
Vol.[ms] 42.7 B
Vo2.[ms] 40.3 Iy
CH1=Vol
— 4.00V By 2 100 10.0KkS/ Y
CH3=no use [i & 174V ][ i 10k pui:ls %.0 v
CH4=Vi
Measured: Hold Up By AC [e=icE
Test conditions:
Input Voltage: Vi=87V
Output Current: 100% Full Load
Temperature: Ta =50 °C d
Test Result: Hold Up Time £y
Meas. Limit
Vol.[ms] 41.0 B
Vo2.[ms] 40.6 I
CH1=Vol
— 4.00V By 2 100 10.0KkS/ Y
CH3=no use [i & 174V ][ i 10k pui:ls %.0 v
CH4=Vi
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Turn-Off Behaviour

Measured: Hold Up By AC &
Test conditions:

Vi=100V
Min Load
Ta=0"°C

Input Voltage:

Output Current:
Temperature:

Test Result: Hold Up Time

(continued)

Stop

Test Result: Hold Up Time

Meas. Limit ] \
Vol.[ms] 492.0 B . \ /
Vo2.[ms] 1818.0 I
CH1=Vol
4.00V By 2 1.00 1.00KkS/ Y
CH3=no use [i & 200v & ][ S 10k pui:ls %.0 v
CH4=Vi
Measured: Hold Up By AC |[e=iCE
Test conditions:
Input Voltage: Vi=100V
Output Current: Min Load .
Temperature: Ta=25°C

Test Result: Hold Up Time

Meas. | _Limit ' \

Vol.[ms] 481.0 B . \ /
Vo2.[ms] 1825.0 I
CH1=Vol

— 4.00V By 2 1.00 1.00KkS/ Y
CH3=no use [i & 200v & ][ S 10k pui:ls %.0 v
CH4=Vi
Measured: Hold Up By AC [e=icE
Test conditions:
Input Voltage: Vi =100V
Output Current: Min Load
Temperature: Ta =50 °C

Meas. | Limit \
Vol.[ms] 520.0 B . \ /
Vo2.[ms] 1908.0 I /
/

CH1=Vol )

— 4.00V By 2 1.00 1.00kS/ Ry
CH3=no use [i & 200v & ][ S 10k pui:ls %.uv
CH4=Vi
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Turn-Off Behaviour

(continued)

Measured: Hold Up By AC |[Niaaad
Test conditions:
Input Voltage: Vi=100V
Output Current: 50% Full Load . . ;
Temperature: Ta=0°C d
Test Result: Turn On Time £y
Meas. | Limit ] - f \
Vol.[ms] 7.1 3 — i : : : : i ’ N
Vo02.[ms] 40.8 I i /
CH1=Vol
— 4.00V By 2 100 10.0KkS/ Y
CH3=no use [i & 200v & ][ i 10k pui:ls %.0 v
CH4=Vi
Measured: Hold Up By AC |[e=iCE
Test conditions:
Input Voltage: Vi=100V
Output Current: 50% Full Load . :
Temperature: Ta=25°C d
Test Result: Turn On Time B
Meas. Limit ]
Vol.[ms] 6.2 3 — ; : s : : i
Vo2.[ms] 38.8 I
CH1=Vol
— 4.00V By 2 100 10.0KkS/ Y
CH3=no use [i & 200v & ][ i 10k pui:ls %.0 v
CH4=Vi
Measured: Hold Up By AC [e=icE
Test conditions:
Input Voltage: Vi =100V
Output Current: 50% Full Load ) . .
Temperature: Ta =50 °C d
Test Result: Turn On Time £y
Meas. | Limit ] \
Vol.[ms] 8.6 B : + + + + : ] n
Vo2.[ms] 38.7 I
CH1=Vol
— 4.00V By 2 100 10.0KkS/ Y
CH3=no use [i & 200v & ][ i 10k pui:ls %.0 v
CH4=Vi
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Turn-Off Behavi

Measured:
Test conditions:
Input Voltage:
Output Current:
Temperature:

our (continued

)

Hold Up By AC &

Vi =100V
100% Full Load
Ta=0"°C

Test Result: Turn On Time £y

Meas.

Limit

Vol.[ms] 33.4

Stop

B

Vo2.[ms] 30.4

I

CH1=Vol

CH3=no use
CH4=Vi

@ 400V & 2 100ms
@ 200v &

10.0kS/s
10k points

Measured:

Test conditions:

Input Voltage:

Output Current:
Temperature:

Test Result: Turn On Time

Meas.

Hold Up By AC

Vi =100V
100% Full Load
Ta=25°C

Limit

Vol.[ms] 315

o

Stop

Vo2.[ms] 29.6

5

CH1=Vol

CH3=no use
CH4=Vi

@ 400V & 2 100ms
@ 200v &

10.0kS/s
10k points

Measured:
Test conditions:
Input Voltage:
Output Current:
Temperature:

Hold Up By AC

Vi=100V
100% Full Load
Ta =50 °C

Test Result: Turn On Time £y

Meas.

Limit

Vol.[ms] 36.1

B

Stop

Vo2.[ms] 35.8

I

CH1=Vol

CH3=no use
CH4=Vi

@ 400V & 2 100ms
@ 200v &

10.0kS/s
10k points
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Turn-Off Behaviour

Measured: Hold Up By AC &
Test conditions:

Vi=110V
Min Load
Ta=0"°C

Input Voltage:

Output Current:
Temperature:

Test Result: Turn On Time
Meas.

(continued)

Vol.[ms] 498.0

Vo2.[ms] 1961.0

Stop

Nl

CH1=Vol

CH3=no use
CH4=Vi

@ 400V & 2 1.00s
@ 220v &

1.00kS/s
10k points

Measured:
Test conditions:
Input Voltage:
Output Current:
Temperature:
Test Result: Turn On Time
Meas.

Ta=25°C

Hold Up By AC

Vi=110V

Min Load

Limit

ek Stop

Vol.[ms] 543.0

Vo2.[ms] 2042.0

Nl

CH1=Vol

CH3=no use
CH4=Vi

1.00kS/s
10k points

Measured:

Test conditions:

Input Voltage:

Output Current:
Temperature:

Test Result: Turn On Time
Meas.

Hold Up By AC
Vi=110V
Min Load
Ta=50"°C

Limit

Vol.[ms] 575.0

Vo2.[ms] 2130.0

CH1=Vol

CH3=no use
CH4=Vi

@ 400V & 2 1.00s
@ 220v &

1.00kS/s
10k points
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Turn-Off Behaviour

(continued)

Measured: Hold Up By AC |[Niaaad
Test conditions:
Input Voltage: Vi=110V
Output Current: 50% Full Load : . ;
Temperature: Ta=0°C d
Test Result: Turn On Time £y
Meas. Limit : g I
Vol.[ms] 15.9 3 — i s . : : i ’
Vo02.[ms] 50.2 I
CH1=Vol
— 4.00V By 2 100 10.0KkS/ Y
EEZ*(‘/O use [i & 220v & ][ i 10k pui:ls %.0 v
=VI
Measured: Hold Up By AC |[e=iCE
Test conditions:
Input Voltage: Vi=110V
Output Current: 50% Full Load . . ;
Temperature: Ta=25°C d
Test Result: Turn On Time B
Meas. Limit ] [ ] \
Vol.[ms] 22.5 2 —— ; : : : : i ’
Vo2.[ms] 55.5 I
CH1=Vol
— 4.00V By 2 100 10.0KkS/ Y
ggj*?/o use [i & 220v & ][ i 10k pui:ls %.0 v
=VI
Measured: Hold Up By AC [e=icE
Test conditions:
Input Voltage: Vi=110V
Output Current: 50% Full Load ;
Temperature: Ta=50°C \ d
Test Result: Turn On Time £y
Meas. Limit I \
Vol.[ms] 22.1 B . X
Vo2.[ms] 53.0 I i
CH1=Vol
— 4.00V By 2 100 10.0KkS/ Y
ggj*?/o use [i & 220v & ][ i 10k pui:ls %.0 v
=Vi
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Turn-Off Behaviour

(continued)

Measured: Hold Up By AC |[Niaaad
Test conditions:
Input Voltage: Vi=110V
Output Current: Min Load . . ]
Temperature: Ta=0°C
Test Result: Turn On Time £y fl
Meas. Limit ] ]
Vol.[ms] 23.9 B
Vo2.[ms] 20.3 I p
CH1=Vol
— 4.00V By 2 100 10.0KkS/ Y
CH3=no use [i & 220v & ][ i 10k pui:ls %.uv
CH4=Vi
Measured: Hold Up By AC |[e=iCE
Test conditions:
Input Voltage: Vi=110V
Output Current: Min Load
Temperature: Ta=25°C n
Test Result: Turn On Time B
Meas. Limit
Vol.[ms] 23.2 B
Vo02.[ms] 21.1 I
CH1=Vol
— 4.00V By 2 100 10.0KkS/ Y
CH3=no use [i & 220v & ][ i 10k pui:ls %.uv
CH4=Vi
Measured: Hold Up By AC [e=icE
Test conditions:
Input Voltage: Vi=110V
Output Current: Min Load . .
Temperature: Ta =50 °C n
Test Result: Turn On Time £y
Meas. Limit
Vol.[ms] 22.5 3 — ; : . : : i
Vo2.[ms] 22.1 I
CH1=Vol
— 4.00V By 2 100 10.0KkS/ Y
CH3=no use [i & 220v & ][ i 10k pui:ls %.uv
CH4=Vi
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5.4 Output Voltage Ripple

Test[pass)

ek Stop

Measured: Ripple
Test conditions:
Input Voltage: Vi=87V
Output Current: Min Load
Temperature: Ta=0°C
,
Meas. Limit
Vol.[mV] 0.8 5 pass
Vo2.[mV] 2.0 5 pass
CH1=Vol : )
oy s M e
CH3=no use [
CH4=no use
(10.0ms 100KS/s .ﬁ_
@ 200mvid 2 10k points 1.00mv
@ Peak—Peak SO0V }
Measured: Ripple ek Slop
Test conditions:
Input Voltage: Vi=87V
Output Current: Min Load
Temperature: Ta=25°C
:
Meas. Limit
Vol.[mV] 0.8 5 pass
Vo2.[mV] 1.8 5 pass
CH1=Vol
B s 2 by
CH3=no use [
CH4=no use
(10.0ms 100k578 .ﬁ_
@ 2. 00mvas 2 10Kk points 1.00mV
@ Peak—Peak S00uV }
Measured: Ripple ek Slop
Test conditions:
Input Voltage: Vi=87V
Output Current: Min Load
Temperature: Ta =50 °C
Meas. Limit
Vol.[mV] 0.9 5 pass
Vo2.[mV] 1.4 5 pass
CH1=Vol }
|0 I 5 ]
CH3=no use i
CH4=no use
(10.0ms 100KS/s .ﬁ_
@ 2. 00mvas 2 10Kk points 1.00mV

F Peak—Peak S30uV
2

)
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Output Voltage Ripple (continued)

Stop

Measured: Ripple
Test conditions:
Input Voltage: Vi=87V
Output Current: Full Load
Temperature: Ta=0°C
,
Meas. Limit
Vol.[mV] 1.3 5 pass
Vo2.[mV] 3.0 5 pass
CH1=Vol
CH3=no use [
CH4=no use
(10.0ms 100KS/s .ﬁ_
@ 2. 00mvas 2 10k points 1.00mv
@ Peak—Peak 1.28mV }
Measured: Ripple slop
Test conditions:
Input Voltage: Vi=87V
Output Current: Full Load
Temperature: Ta=25°C
Meas. Limit L
Vol.[mV] 1.1 5 pass
Vo2.[mV] 3.1 5 pass
CH1=Vol
CH3=no use [
CH4=no use
(10.0ms 100KS/s .ﬁ_
@ 2. 00mvas 2 10Kk points 1.00mV
@ Peak—Peak 1.12mv }
Measured: Ripple slop
Test conditions:
Input Voltage: Vi=87V
Output Current: Full Load
Temperature: Ta =50 °C
Meas. | Limit g WWWWWWW
Vol.[mV] 1.2 5 pass s i : - : : : "
Vo2.[mV] 3.3 5 pass

CH1=Vol

CH3=no use
CH4=no use

[T0-oms 100KS/s

@ 2.00mves 2

10k points

- s ]
1.00mv

F Peak—Peak 1.20mv
2

)
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Output Voltage Ripple (continued)

Stop

Measured: Ripple
Test conditions:
Input Voltage: Vi=100V
Output Current: Min Load
Temperature: Ta=0°C
,
Meas. Limit
Vol.[mV] 0.8 5 pass
Vo2.[mV] 1.7 5 pass
CH1=Vol !
CH3=no use I
CH4=no use
(10.0ms 100KS/s .ﬁ_
@ 2. 00mvas 2 10k points 1.00mv
@ Peak—Peak SO0V }
Measured: Ripple slop
Test conditions:
Input Voltage: Vi=100V
Output Current: Min Load
Temperature: Ta=25°C
Meas. Limit
Vol.[mV] 0.8 5 pass
Vo2.[mV] 1.6 5 pass
CH1=Vol
CH3=no use [
CH4=no use
(10.0ms 100KS/s .ﬁ_
@ 2. 00mvas 2 10Kk points 1.00mV
@ Peak—Peak S00uV }
Measured: Ripple slop
Test conditions:
Input Voltage: Vi=100V
Output Current: Min Load
Temperature: Ta =50 °C
:
Meas. Limit
Vol.[mV] 0.8 5 pass
Vo2.[mV] 1.5 5 pass
CH1=Vol )
" St = e
CH3=no use [
CH4=no use
(10.0ms 100KS/s .ﬁ_
@ 2. 00mvas 2 10Kk points 1.00mV

F Peak—Peak S00uV
2

)
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Output Voltage Ripple (continued)

ek Stop

Measured: Ripple
Test conditions:
Input Voltage: Vi=100V
Output Current: Full Load
Temperature: Ta=0°C
Meas. Limit
Vol.[mV] 1.2 5 pass
Vo2.[mV] 2.9 5 pass
CH1=Vol : : )
B o Ersbual b b s e N
CH3=no use [ . . 1
CH4=no use
(10.0ms 100KS/s .ﬁ_
@ 2. 00mvas 2 10k points 1.00mv
@ Peak—Peak 1.20mV }
Measured: Ripple ek Slop
Test conditions:
Input Voltage: Vi=100V
Output Current: Full Load
Temperature: Ta=25°C
'
Meas. Limit
Vol.[mV] 1.4 5 pass
Vo2.[mV] 4.2 5 pass
CH1=Vol : : )
B ooy s i
CH3=no use [ . . 1
CH4=no use
(10.0ms 100KS/s .ﬁ_
@ 2. 00mvas 2 10Kk points 1.00mV
@ Peak—Peak 1.36mv }
Measured: Ripple ek Slop
Test conditions:
Input Voltage: Vi=100V
Output Current: Full Load
Temperature: Ta =50 °C
.
Meas. Limit i
Vol.[mV] 1.3 5 pass
Vo2.[mV] 3.4 5 pass
CH1=Vol
CH3=no use [
CH4=no use

[T0-oms

@ 2.00mves 2

100kS/s
10k points

- s ]
1.00mv

F Peak—Peak 1.28mv
2

)
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Output Voltage Ripple (continued)

ek Stop

Measured: Ripple
Test conditions:
Input Voltage: Vi=110V
Output Current: Min Load
Temperature: Ta=0°C
,
Meas. Limit
Vol.[mV] 0.8 5 pass
Vo2.[mV] 1.8 5 pass
CH1=Vol il PP oy " LBy iy
CH3=no use
CH4=no use
(10.0ms 100KS/s .ﬁ_
@ 2. 00mvas 2 10k points 1.00mv
@ Peak—Peak SO0V }
Measured: Ripple ek Slop
Test conditions:
Input Voltage: Vi=110V
Output Current: Min Load
Temperature: Ta=25°C
'
Meas. Limit o
Vol.[mV] 0.9 5 pass
Vo2.[mV] 1.7 5 pass
CH1=Vol 7o 4% ’ B P bR W,
CH3=no use
CH4=no use
(10.0ms 100KS/s .ﬁ_
@ 2. 00mvas 2 10Kk points 1.00mV
@ Peak—Peak S80uV }
Measured: Ripple ek Slop
Test conditions:
Input Voltage: Vi=110V
Output Current: Min Load
Temperature: Ta =50 °C
:
Meas. Limit
Vol.[mV] 0.9 5 pass
\V02.[mV] 1.8 5 pass
CH1=Vol = bty P i T e ik .
CH3=no use
CH4=no use
(10.0ms 100KS/s .ﬁ_
@ 2. 00mvas 2 10Kk points 1.00mV

F Peak—Peak S80uV
2

)
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Output Voltage Ripple (continued)

Stop

Measured: Ripple
Test conditions:
Input Voltage: Vi=110V
Output Current: Full Load
Temperature: Ta=0°C
:
Meas. Limit
Vol.[mV] 1.4 5 pass
Vo2.[mV] 3.4 5 pass
CH1=Vol
CH3=no use
CH4=no use
(10.0ms 100KS/s .ﬁ_
@ 2. 00mvas 2 10k points 1.00mv
@ Peak—Peak 1.36mV }
Measured: Ripple slop
Test conditions:
Input Voltage: Vi=110V
Output Current: Full Load
Temperature: Ta=25°C
Meas. Limit o
Vol.[mV] 1.1 5 pass
Vo2.[mV] 3.5 5 pass
CH1=Vol
CH3=no use
CH4=no use
(10.0ms 100KS/s .ﬁ_
@ 2. 00mvas 2 10Kk points 1.00mV
@ Peak—Peak 1.12mv }
Measured: Ripple slop
Test conditions:
Input Voltage: Vi=110V
Output Current: Full Load
Temperature: Ta =50 °C
:
Meas. Limit
Vol.[mV] 1.2 5 pass
\V02.[mV] 3.2 5 pass
CH1=Vol
CH3=no use
CH4=no use

[T0-oms

@ 2.00mves 2

100kS/s
10k points

- s ]
1.00mv

F Peak—Peak 1.20mv
2

)
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5.5 Dynamic load Test |pass
Measured: Dynamic load(Vol) |E==s
Test conditions:
Input Voltage: Vi=87V
Output Current: 101=0.2 to 1A
Temperature: Ta=0°C
Test Result:
Meas. Limit
Min[mV] -35.2]  -120 pass |5 .
Max[mV] 36.8 120 pass
e |
102=3.4A % Lm
CH1=Vo1 >
CH3=lo1
@ 20.0mvAak Iz.uums 500KkS/8 -
1.00A & 10k points 1.20mv
M 36.8mVv
Load step slew rate 0.5A/us M?:': —35.'2nmv ]
Measured: Dynamic load(Vol) keeics
Test conditions:
Input Voltage: Vi=87V
Output Current: 101=0.2 to 1A
Temperature: Ta=25°C
Meas. Limit '
Min[mV] -36.8]  -120 pass I .
Max[mV] 35.2 120 pass
Jiedebviiy
102=3.4A % Lnu-mw——w-
CH1=Vol >
CH3=lol
@ 20.0mvAk Iz.uums 500KkS/8 -
@ 1.00A & 10k points 1.20my
@ Vax 35.2mvV
Load step slew rate 0.5A/us g Min —36.8mv ]
Measured: Dynamic load(Vol) keeics
Test conditions:
Input Voltage: Vi=87V
Output Current: 101=0.2 to 1A
Temperature: Ta =50 °C
Meas. Limit I '
Min[mV] -36.0] -120 pass > = =
Max[mV] 120
|
102=3.4A LNNM
CH1=Vol >
CH3=lo1
@ 20.0mvAk Iz.uums 500KkS/8 -
@ 1.00A & 10k points 1.20my
@ Vax 33.6mV
Load step slew rate 0.5A/us g Min —-36.0mv ]
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Dynamic load (continued)

Measured:
Test conditions:

Dynamic load(Vol)

Input Voltage: Vi=87V
Output Current: lol=1to 3.4A
Temperature: Ta=0°C

Stop

Test Result:

Meas. Limit
Min[mV] -112.0f -120 pass
Max[mV] 108.0 120 pass
102=3.4A
CH1=Vol
CH3=lo1

()

| SR

@ 50.0mvak

Iz.uums

S00KS/s

@
1.00mv

Measured:
Test conditions:

Dynamic load(Vol)

[

3.00A & 10k points
Max 108mv ]
Load step slew rate 0.5A/us Min —112my
ek Stop

Input Voltage: Vi=87V
Output Current: lol=1to 3.4A
Temperature: Ta=25°C
Meas. Limit

Min[mV] -110.0f -120 pass

Max[mV] 108.0 120 pass
102=3.4A
CH1=Vol
CH3=lol

()

et

IR

@ 50.0mvak

Iz.uums

S00KS/s

@
1.00mv

Load step slew rate 0.5A/us

@ 3.00A & 10k points
@ Max 108mV ]
Load step slew rate 0.5A/us @ Min —110my
Measured: Dynamic load(Vol) keeics
Test conditions:
Input Voltage: Vi=87V
Output Current: lol=1to 3.4A
Temperature: Ta =50 °C
Meas. Limit
Min[mV] -110.0] -120 pass __ |m Y ,
Max[mV] 120
102=3.4A : : L“*
CH1=Vol >
CH3=lo1

@ 50.0mvak

Iz.uums

@ 3.00A &

S00KS/s
10k points

@
1.00mv

@ Vax 106my
@ Min —110mvy

]
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Dynamic load

Measured:
Test conditions:

(continued)

Dynamic load(Vol)

Input Voltage: Vi=100V
Output Current: 101=0.2 to 1A
Temperature: Ta=0°C

Stop

Test Result:

Meas. Limit
Min[mV] -35.2| -120 pass
Max[mV] 36.0 120 pass
102=3.4A
CH1=Vol
CH3=lo1

()

N

@ 20.0mvak

Iz.uums

S00KS/s

@
1.20mv

1.00A & 10k points
Max 36.0mvV ]
Load step slew rate 0.5A/us Min —-35.2mv
Measured: Dynamic load(Vol) keeics
Test conditions:
Input Voltage: Vi=100V
Output Current: 101=0.2 to 1A
Temperature: Ta=25°C
Meas. Limit '
Min[mV] -35.2]  -120 pass I :
Max[mV] 35.2 120 pass
e |
102=3.4A % L—-—-Mu-—-u—
CH1=Vol >
CH3=lol
@ 20.0mvAk Iz.uums 500KkS/8 -
@ 1.00A & 10k points 1.20my
@ Max 35.2mV ]
Load step slew rate 0.5A/us @ Min -35.2mv
Measured: Dynamic load(Vol) keeics
Test conditions:
Input Voltage: Vi =100V
Output Current: 101=0.2 to 1A
Temperature: Ta =50 °C
Meas. Limit l '
Min[mV] -36.8] -120 pass 03 s =
Max[mV] 120
ey |
102=3.4A Lm-h-w-—--w—
CH1=Vol >
CH3=lo1
@ 20.0mvAk Iz.uums 500KkS/8 -
@ 1.00A & 10k points 1.20my
@ Max 34.4mv ]
Load step slew rate 0.5A/us @ Min -36.8mV
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Dynamic load (continued)

Measured:
Test conditions:

Dynamic load(Vol)

Input Voltage: Vi=100V
Output Current: lol=1to 3.4A
Temperature: Ta=0°C

Stop

Test Result:

Meas. Limit
Min[mV] -116.0f -120 pass
Max[mV] 112.0 120 pass
102=3.4A
CH1=Vol
CH3=lo1

()

I

@ 50.0mvak

Iz.uums

S00KS/s

@
1.00mv

Measured:
Test conditions:

Dynamic load(Vol)

[

3.00A & 10k points
Max 112mv ]
Load step slew rate 0.5A/us Min —116my
ek Stop

Input Voltage: Vi=100V
Output Current: lol=1to 3.4A
Temperature: Ta=25°C
Meas. Limit

Min[mV] -108.0f -120 pass

Max[mV] 108.0 120 pass
102=3.4A
CH1=Vol
CH3=lol

()

SR

e

@ 50.0mvak

Iz.uums

S00KS/s

@
1.00mv

Load step slew rate 0.5A/us

@ 3.00A & 10k points
@ Max 108mV ]
Load step slew rate 0.5A/us @ Min —108mv
Measured: Dynamic load(Vol) keeics
Test conditions:
Input Voltage: Vi =100V
Output Current: lol=1to 3.4A
Temperature: Ta =50 °C
Meas. Limit
Min[mV] -110.0] -120 pass __ |m ; ¢
Max[mV] 120 i
102=3.4A : L“WWW“‘“‘*‘““‘ L""F‘““""‘““""‘
CH1=Vol >
CH3=lo1

@ 50.0mvak
@ 3.00A &

Iz.uums

S00KS/s
10k points

@
1.00mv

@ Vax 108my
@ Min —110mvy

]
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Dynamic load

Measured:
Test conditions:

Input Voltage: Vi=110V
Output Current: 101=0.2 to 1A
Temperature: Ta=0°C

Dynamic load(Vol)

(continued)

Stop

Test Result:
Meas. Limit
Min[mV] -35.2| -120 pass
Max[mV] 37.6 120 pass
102=3.4A
CH1=Vol
CH3=lo1

()

oo

@ 20.0mvak

Iz.uums

S00KS/s

@
1.20mv

Measured:
Test conditions:

Dynamic load(Vol)

1.00A & 10k points
Max 37.6mv ]
Load step slew rate 0.5A/us Min -35.2mv
ek Stop

Input Voltage: Vi=110V
Output Current: 101=0.2 to 1A
Temperature: Ta=25°C
Meas. Limit I j
Min[mV] -35.2]  -120 pass I : :
Max[mV] 34.4 120 pass
by
102=3.4A % me
CH1=Vol >
CH3=lol
@ 20.0mvAk Iz.uums 500KkS/8 -
@ 1.00A & 10k points 1.20my
@ Max 34.4mv ]
Load step slew rate 0.5A/us @ Min -35.2mv
Measured: Dynamic load(Vol) keeics
Test conditions:
Input Voltage: Vi=110V
Output Current: 101=0.2 to 1A
Temperature: Ta =50 °C
Meas. Limit | '
Min[mV] -36.0] -120 pass 03 e ael
Max[mV] 120
P
102=3.4A L-W
CH1=Vol >
CH3=lo1
@ 20.0mvAk Iz.uums 500KkS/8 -
@ 1.00A & 10k points 1.20my
@ Max 34.4mv ]
Load step slew rate 0.5A/us @ Min -36.0mvV
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Dynamic load (continued)

Measured:
Test conditions:

Dynamic load(Vol)

Input Voltage: Vi=110V
Output Current: lol=1to 3.4A
Temperature: Ta=0°C

Stop

Test Result:

Meas. Limit
Min[mV] -114.0f -120 pass
Max[mV] 112.0 120 pass
102=3.4A
CH1=Vol
CH3=lo1

()

[IENSRER

@ 50.0mvak

Iz.uums

S00KS/s

@
1.00mv

Measured:
Test conditions:

Dynamic load(Vol)

[

3.00A & 10k points
Max 112mv ]
Load step slew rate 0.5A/us Min —114my
ek Stop

Input Voltage: Vi=110V
Output Current: lol=1to 3.4A
Temperature: Ta=25°C
Meas. Limit

Min[mV] -110.0f -120 pass

Max[mV] 108.0 120 pass
102=3.4A
CH1=Vol
CH3=lol

()

Lo

-

@ 50.0mvak

Iz.uums

S00KS/s

@
1.00mv

Load step slew rate 0.5A/us

@ 3.00A & 10k points
@ Max 108mV ]
Load step slew rate 0.5A/us @ Min —110my
Measured: Dynamic load(Vol) keeics
Test conditions:
Input Voltage: Vi=110V
Output Current: lol=1to 3.4A
Temperature: Ta =50 °C
Meas. Limit
Min[mV] -110.0[  -120 pass [ , ,
Max[mV] 120
102=3.4A : v : L‘""
CH1=Vol >
CH3=lo1

@ 50.0mvak
@ 3.00A &

Iz.uums

S00KS/s
10k points

@
1.00mv

106mv

@ Vax
@ Min —110mvy

]
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Dynamic load

(continued)

Stop

Measured: Dynamic load(Vo2) [
Test conditions:
Input Voltage: Vi=87V
Output Current: 102=0.2 to 1A
Temperature: Ta=0°C
Meas. Limit

Min[mV] -4.6] -120 pass

Max[mV] 3.6 120 pass
l01=3.4A
CH1=no use
CH3=lo2

Load step slew rate 0.5A/us

()

o

2 Iz.uums

@ 1.00A &
2
2

S00KS/s 2
10k points 1.00mv

Measured:

Test conditions:

Dynamic load(Vo2)

[+

Stop

Load step slew rate 0.5A/us

Input Voltage: Vi=87V
Output Current: 102=0.2 to 1A
Temperature: Ta=25°C
Meas. Limit

Min[mV] -4.6/ -120 pass

Max[mV] 3.8 120 pass
101=3.4A
CH1=no use
CH3=lo2

()

2 Iz.uums

@ 1.00A &
2
2

S00KS/s 2
10k points 1.00mv

Measured:

Test conditions:

Dynamic load(Vo2)

[+

Stop

Load step slew rate 0.5A/us

Input Voltage: Vi=87V
Output Current: 102=0.2 to 1A
Temperature: Ta =50 °C
Meas. Limit

Min[mV] -5.4| -120 pass

Max[mV] 5.0 120 pass
101=3.4A
CH1=no use
CH3=lo2

i

()

1.00A &

2 Iz.uums

R

g
S00KS/s 2
10k points 1.00mv
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Dynamic load

(continued)

Measured: Dynamic load(Vo2) |Es=s
Test conditions: Add CaplLoad
Input Voltage: Vi=87V
Output Current: lo2=1 to 3.4A
Temperature: Ta=0°C
Meas. Limit

Min[mV] -7.6] -120 pass

Max[mV] 8.0 120 pass
101=3.4A
CH1=no use >
CH3=lo2

Load step slew rate 0.5A/us

Iz.uums

@ 3.00A &
2
2

S00KS/s 2
10k points 1.00mv

Measured:

Test conditions:

[+

Stop

Dynamic load(Vo2)
Add CaplLoad

Input Voltage: Vi=87V
Output Current: lo2=1 to 3.4A
Temperature: Ta=25°C
Meas. Limit

Min[mV] -7.6/ -120 pass

Max[mV] 8.0 120 pass
101=3.4A
CH1=no use >
CH3=lo2

Load step slew rate 0.5A/us

Iz.uums

@ 3.00A &
2
2

S00KS/s 2
10k points 1.00mv

Load step slew rate 0.5A/us

Measured: Dynamic load(Vo2) keeics

Test conditions: Add CapLoad

Input Voltage: Vi=87V

Output Current: lo2=1 to 3.4A

Temperature: Ta =50 °C

Meas. Limit l l ﬁ'j";ﬂ‘.

Min[mv] -10.0] _-120 pass I s W A
Max[mV] 11.6 120 pass

101=3.4A # : : ey

CH1=no use >

CH3=lo2

3.00A &

Iz.uums

R

S00KS/s 2
10k points 1.00mv
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Dynamic load (continued)

Measured: Dynamic load(Vo2) |Es=s
Test conditions:
Input Voltage: Vi=100V
Output Current: 102=0.2 to 1A
Temperature: Ta=0°C
Test Result:
Meas. Limit : l : ] l
Min[mV] -4.4]  -120 pass - : : : : -
Max[mV] 3.8 120 pass [
l01=3.4A . :
CH1=no use >
CH3=lo2

Load step slew rate 0.5A/us

2 2.00ms S00KS/s 2
@ 1.00A & 10k points 1.00my
2
2

ea ed Dyna oad(Vo
e onditio ek Stop
Input Voltage: Vi=100V
Output Current: 102=0.2 to 1A
Temperature: Ta=25°C
Meas. Limit
Min[mV] -4.6] -120 pass : l : ] l
Max[mV] 4.0 120 pass N AR , ; ; iy
101=3.4A : " ] ;
CH1=no use . R : I
CH3=l02
2 2.00ms 500KS/s 2
Load step slew rate 0.5A/us f 1.00A & I 10k points _ 1.00mv ]]
2
2
Measured: Dynamic load(Vo2)
Test conditions: el Stop
Input Voltage: Vi=100V
Output Current: 102=0.2 to 1A
Temperature: Ta=50"°C
Meas. Limit
Min[mV] 5.6/ -120 pass : l : ] l
Max[mV] 4.8 120 pass . ; ; ; ;s
l01=3.4A w ] r-uwm
CH1=no use . . : : —
CH3=l02
2 2.00ms 500KS/s 2
Load step slew rate 0.5A/us f 1.00A & I 10k points _ 1.00mV ]]
2
2
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Dynamic load

(continued)

Stop

Measured: Dynamic load(Vo2)
Test conditions: Add CapLoad {s
Input Voltage: Vi=100V
Output Current: lo2=1 to 3.4A
Temperature: Ta=0°C
Meas. Limit

Min[mV] -7.6] -120 pass

Max[mV] 7.6 120 pass
101=3.4A
CH1=no use

B

CH3=l02

IZ.OOms

500kS/s 2
Load step slew rate 0.5A/us F? 3.004 & 10k points _ 1.00mv %—
2
Measured: Dynamic load(Vo2)
Test conditions: Add Capload 235t
Input Voltage: Vi=100V
Output Current: lo2=1 to 3.4A
Temperature: Ta=25°C
Meas. Limit

Min[mV] -8.0/ -120 pass l

Max[mV] 8.4] 120 pass i . [ &
'
CH1=no use : : : b

B

CH3=lo2

IZ.OOms

Load step slew rate 0.5A/us

500kS/s 2
Load step slew rate 0.5A/us F? 3004 & 10k points __1.00mv %—
2
Measured: Dynamic load(Vo2)
Test conditions: Add CaplLoad KeSSE
Input Voltage: Vi =100V
Output Current: lo2=1 to 3.4A
Temperature: Ta =50 °C
Meas. Limit . .

Min[mV] -10.4| -120 pass l ’f,&"’ l 4}4‘

Max[mV] 12.4 120 pass N Lt : . . it s
IOl:34A W
CH1=no use . : : it

B

CH3=lo2

500kS/s 2
10k points 1.00mv
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Dynamic load

(continued)

Measured: Dynamic load(Vo2)
Test conditions:
Input Voltage: Vi=110V
Output Current: 102=0.2 to 1A
Temperature: Ta=0°C
Meas. Limit

Min[mV] -4.8] -120 pass

Max[mV] 3.6 120 pass
l01=3.4A
CH1=no use
CH3=lo2

Load step slew rate 0.5A/us

Measured:

Test conditions:

Dynamic load(Vo2)

ek Stop

[T

—

1.00A &

e

500kS/s 2
10k points 1.00mv

Input Voltage: Vi=110V
Output Current: 102=0.2 to 1A
Temperature: Ta=25°C
Meas. Limit

Min[mV] -5.0] -120 pass

Max[mV] 4.0 120 pass
101=3.4A
CH1=no use
CH3=lo2

Load step slew rate 0.5A/us

Measured:

Test conditions:

Dynamic load(Vo2)

[T

ek Stop

1.00A &

e

500kS/s 2
10k points 1.00mv

Input Voltage: Vi=110V
Output Current: 102=0.2 to 1A
Temperature: Ta =50 °C
Meas. Limit

Min[mV] -5.4| -120 pass

Max[mV] 4.8 120 pass
101=3.4A
CH1=no use
CH3=lo2

Load step slew rate 0.5A/us

Copyright Bel Power Solutions China
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Dynamic load (continued)

Measured: Dynamic load(Vo2)
Test conditions: Add Capload 235t
Input Voltage: Vi=110V
Output Current: lo2=1 to 3.4A
Temperature: Ta=0°C
Meas. Limit : :
Min[mV] -7.2|  -120 pass l l
Max[mV] 8.0 120 pass i —— i A, . L N
| "
CH1=no use ! : ; :
B
CH3=lo2
2 2.00ms 500kS/s 2
Load step slew rate 0.5A/us F? 3004 & I 10k points __1.00mv ]—
2
Measured: Dynamic load(Vo2)
Test conditions: Add Capload 235t
Input Voltage: Vi=110V
Output Current: lo2=1 to 3.4A
Temperature: Ta=25°C
Meas. Limit
Min[mV] -8.8] -120 pass
Max[mV] 8.8 120 pass
101=3.4A
CH1=no use
B
CH3=lo2
2 2.00ms 500kS/s 2
Load step slew rate 0.5A/us F? 3004 & I 10k points "““'“"]
2
Measured: Dynamic load(Vo2)
Test conditions: Add CaplLoad KeSSE
Input Voltage: Vi=110V
Output Current: lo2=1 to 3.4A
Temperature: Ta =50 °C
Meas. Limit . . ; .
Min[mV] -10.4] _-120 pass l % l ﬁ'ﬂ
Max[mV] 13.6] 120 pass | bt R el
CH1=no use : : : : o]
B
CH3=lo2
2 2.00ms 500kS/s 2
Load step slew rate 0.5A/us ? 3004 & I 10k points "““'“"]
2
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5.6 Short test

Measured: ek Slop
Test conditions:
Input Voltage: Vi=87V
Output Current: Full Load
Temperature: Ta=0°C
Test Result:
Meas. Limit
Referencgd [ : : : : : : : : : : : : : ]
CH1=Vol
CH3=l01 P
@ 400V ][cmnms 250kS/s o
@ 200a & 10k points 8.40 V
Measured: Vol Short ek Slop
Test conditions:
Input Voltage: Vi=87V
Output Current: Full Load
Temperature: Ta=25°C
Test Result:
Meas. Limit
Reference o o o o i o o o o i o o o o ——+4
CH1=Vol
CH3=lo1 P
@ 400V ® }{4.00ms 250K575 o
@ 200a & 10k points 8.40 V
Measured: Vo1l Short ek Slop
Test conditions:
Input Voltage: Vi=87V
Output Current: Full Load
Temperature: Ta =50 °C
Test Result:
Meas. Limit
Reference o o o o i o o o o i o o o o ——+4
CH1=Vol
CH3=lo1 P _ o
@ 400V ® }{4.00ms 250K575 o
@ 200a & 10k points 8.40 V
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Short test (continued)

Measured: ek Slop
Test conditions:
Input Voltage: Vi=100V
Output Current: Full Load
Temperature: Ta=0°C
Test Result:
Meas. Limit
Referencgd [ : : : : : : : : : : : : : ]
CH1=Vol
CH3=l01 P
@ 400V }{4.00ms 250kS/s o
@ 200a & 10k points 8.40 V
Measured: Vol Short ek Slop
Test conditions:
Input Voltage: Vi=100V
Output Current: Full Load
Temperature: Ta=25°C
Test Result:
Meas. Limit
Reference o o o o i o o o o i o o o o ——+4
CH1=Vol
CH3=lo1 P
@ 400V ® }{4.00ms 250K575 o
@ 200a & 10k points 8.40 V
Measured: Vo1l Short ek Slop
Test conditions:
Input Voltage: Vi=100V
Output Current: Full Load
Temperature: Ta =50 °C
Test Result:
Meas. Limit
Reference o o o o i o o o o i o o o o ——+4
CH1=Vol
CH3=lo1 P
@ 400V ® }{4.00ms 250K575 o
@ 200a & 10k points 8.40 V
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Short test (continued)

Measured: ek Slop
Test conditions:
Input Voltage: Vi=110V
Output Current: Full Load
Temperature: Ta=0°C
Test Result:
Meas. Limit
Referencgd [ : : : : : : : : : : : : : ]
CH1=Vol
CH3=l01 P
@ 400V }{4.00ms 250kS/s o
@ 200a & 10k points 8.40 V
Measured: Vol Short ek Slop
Test conditions:
Input Voltage: Vi=110V
Output Current: Full Load
Temperature: Ta=25°C
Test Result:
Meas. Limit
Reference o o o o i o o o o i o o o o ——+4
CH1=Vol
CH3=lo1 P
@ 400V ® }{4.00ms 250K575 o
@ 200a & 10k points 8.40 V
Measured: Vo1l Short ek Slop
Test conditions:
Input Voltage: Vi=110V
Output Current: Full Load
Temperature: Ta =50 °C
Test Result: .,
Meas. Limit :
Reference o o o o i o o o o i o o o o ——+4
CH1=Vol
CH3=lo1 P
@ 400V ® }{4.00ms 250K575 o
@ 200a & 10k points 8.40 V
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Short test (continued)

Measured: ek Slop
Test conditions:
Input Voltage: Vi=87V
Output Current: Full Load
Temperature: Ta=0°C
Test Result: B
Meas. Limit
Referenceg
CH1=no use
CH3=lo2
CH4=no use
2 4.00ms 250kS/s 2 r
b 20,0 A % }{ 10k points —s.anv}
Measured: Vo2 Short ek Slop
Test conditions:
Input Voltage: Vi=87V
Output Current: Full Load
Temperature: Ta=25°C
Test Result: B
Meas. Limit
Reference
CH1=no use :
CH3=l02 P -
CH4=no use
2 4.00ms 250kS/s 2 r
b 20,0 A % }{ 10k points —s.anv}
Measured: Vo2 Short ek Slop
Test conditions:
Input Voltage: Vi=87V
Output Current: Full Load
Temperature: Ta =50 °C
Test Result: B
Meas. Limit
Reference
CH1=no use
CH3=lo2
CH4=no use
2 4.00ms 250kS/s 2 r
b 20,0 A % }{ 10k points —s.anv}
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Short test

(continued)

Stop

Measured: Vo2 Short
Test conditions:
Input Voltage: Vi=100V
Output Current: Full Load
Temperature: Ta=0°C B
Test Result:
Meas. Limit
Referenceg
CH1=no use
| 3
CH3=lo2
CH4=no use
2 4.00ms 250K5/s 2 7
b 20.0A & J[ 10K points —s.4ov]
ek Stop
ea ed 0 0
e ond 0o
Input Voltage: Vi=100V
Output Current: Full Load
Temperature: Ta=25°C B
Test Result:
Meas. Limit
Reference
CH1=no use
CH3=lo2
CH4=no use
2 4.00ms 250K5/s 2 7
b 20.0A & J[ 10K points —s.4ov]
ek Stop
ea ed 0 0
e ond 0
Input Voltage: Vi=100V
Output Current: Full Load
Temperature: Ta =50 °C B
Test Result:
Meas. Limit
Reference
CH1=no use
CH3=lo2
CH4=no use
2 4.00ms 250K5/s 2 7
b 20.0A & J[ 10K points —s.4ov]
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Short test

(continued)

Stop

Measured: Vo2 Short
Test conditions:
Input Voltage: Vi=110V
Output Current: Full Load
Temperature: Ta=0°C B
Test Result:
Meas. Limit
Referenceg
CH1=no use "
CH3=lo2
CH4=no use
2 4.00ms 250K5/s 2 7
@ 20.0A & ][ 10K points —s.4ovJ
ek Stop
ea ed 0 0
e ond 0o
Input Voltage: Vi=110V
Output Current: Full Load
Temperature: Ta=25°C B
Test Result:
Meas. Limit
Reference :
CH1=no use W
|34 -
CH3=lo2
CH4=no use
2 4.00ms 250K5/s 2 7
@ 20.0A & ][ 10K points —s.4ovJ
ek Stop
ea ed 0 0
e ond 0
Input Voltage: Vi=110V
Output Current: Full Load
Temperature: Ta =50 °C B
Test Result:
Meas. Limit
Reference
CH1=no use
CH3=lo2
CH4=no use
2 4.00ms 250K5/s 2 7
@ 20.0A & ][ 10K points —s.4ovJ
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This report was generated fully automatically by an automatic test equipment designed at Bel Power Solutions.

The system consists of following hardware:

Type Manufacturer Serial-Number

AC Power Source:
6560 Chroma, Taiwan 656038001421

Power Analyzer:
WT310HC Yokogawa,Japan C3RH26005E

Electronic Load:
6314A Chroma, Taiwan 6314A0000618

Digital Multi Meter:

34970 Agilent,USA MY44049369
Oscilloscope:

DP0O3014 Tektronix,USA C012742
Computer:

Deskpro EVOC,China

Temperature Chamber:
VT7021 Votsch,German 58566143790010
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Summary HCC15-3-AG Bel Power Solutions
1. Summary
Test Result
Static Measurements
Output Voltage vs. Input Voltage PASS
Line Regulation Summary PASS
Output Voltage vs. Load Current PASS
Load Regulation Summary PASS
Efficiency vs. Input Voltage PASS
Power Factor vs. Input Voltage PASS
Efficiency vs. Output Power
Current Limitation PASS
Dynamic Measurements
Inrush Current PASS
Turn-On Behaviour PASS
Turn-Off Behaviour PASS
Output Voltage Ripple PASS
Dynamic load PASS
Short test PASS
OVERALL DESIGN VERIFICATION TEST PASS

Comment:

1. Ripple voltage is not accurate because of long measurement cable applied.
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2. Specifications

Input Specifications

min. typ. max. unit condition
Input Voltage 191 220 242 Vac
Efficiency 55 % @ Vi=100Vac,100% Full load
Output Specifications
Vol (+12.0V Rail) min. typ. max. unit condition
QOutput Voltage Accuracy 11.880 12.00 12.120 Vdc @ Vimin...Vimax, lomin...lomax, Tamin... Tamax
Ripple & Noise 5 mVpp @ 20 MHz BW
Minimal Output Current 0 A
Nominal Output Current 3.4 A
Line Regulation/Load Regulation 120 mV
Dynamic Load | 240 mv
Vo2 (-12.0V Rail) min. typ. max. unit condition
Qutput Voltage Accuracy -11.88 -12 -12.12 Vdc @ Vimin...Vimax, lomin...lomax, Tamin... Tamax
Ripple & Noise 5 mVpp @ 20 MHz BW
Minimal Output Current 0 A
Nominal Output Current 3.4 A
Line Regulation/Load Regulation 120 mV
Dynamic Load [ 240 mv

Environmental Test Conditions

min. typ. max. unit condition
Temperature Range 0 25 50 °C

Copyright Bel Power Solutions China Page 4/58



Test Setup HCC15-3-AG Bel Power Solutions

3. Test Setup

Industrial PC

DAQ
349704

[EEE488 12C RS232

. AC Source Power Analyzer
Chroma 6560 WH310HC
~+= N
1 DUT
HCC15-3-AG
ELoad Shuat Vi I o+
b Chromad3lea cJ'
(4x631034) T HN
— Vol-
E-Load Shuat J_/ = Vo2+
Chromat314A C -1V
= s10) T o
C=10uF tantatum+0. 1uF ceramic I sare Chambe
empera T
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4.1 Output Voltage vs. Input Voltage

Measured: Vol
Test conditions:
Input Voltage: Vi=191..242V 14.000
Output Current: Min Load 12.000
Temperature: Ta=0..50°C 10.000
Test Result: Output Voltage
Meas. [ Limit Vol[V] 22?)?)
Vol Min [V] 11.97 | 11.88 | PASS :
Vol Max [V] | 12.01 | 12.12 | PASS 4.000
2.000 50
0.000
o Temp [°C]
o o
« 08 & o0
Vi [V] « 3
| Min Load
Measured: Vol
Test conditions:
Input Voltage: Vi=191..242V 14.000
Output Current: 20% Full Load 12.000
Temperature: Ta=0..50°C 10.000
Test Result: Output Voltage Vol '
Meas. | Limit M 8.000
Vol Min [V] 11.97 | 11.88 | PASS 6.000
Vol Max [V] 12.01 | 12.12 [ PASS 4.000
2,000 50
0.000 Temp [°C]
8 o
« N IS ~
Vi [V] N J
| 20% Full Load
Measured: Vol
Test conditions:
Input Voltage: Vi=191... 242V 14.000
Output Current 50% Full Load 12.000
Temperature: Ta=0..50°C 10.000
Test Result: Output Voltage '
Meas. | Limit Vol V] 8.000
Vol Min [V] 11.97 | 11.88 | PASS 6.000
Vol Max [V] 12.01 | 12.12 | PASS 4.000
2,000 50
0.000
— 0,
> =] 9 o 0 Temp [°C]
N ~ ~ ;\rj
Vi M S
| 50% Full Load
Measured: Vol
Test conditions:
Input Voltage: Vi=191..242V 14.000
Output Current: 100% Full Load 12.000
Temperature: Ta=0..50°C 10.000
Test Result: Output Voltage Vol V] 8.000
Meas. [ Limit '
Vol Min [V] 11.97 | 11.88 | PASS 6.000
Vol Max [V] 12.01 | 12.12 [ PASS 4.000
2.000 50
0.000 Temp [°C]
o o
Pt S S S ~ 0
vipv o N N

100% Full Load
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Output Voltage vs. Input Voltage (continued)

Measured: Vo2
Test conditions:
Input Voltage: Vi=191..242V 14.000
Output Current: Min Load 12.000
Temperature: Ta=0..50°C 10.000
Test Result: Output Voltage Voz V] ’
Meas. [ Limit 8.000
Vo2 Min [V] 11.972 | 11.88 | PASS 6.000
Vo2 Max [V] 12.006 | 12.12 | PASS 4.000
2.
Vo2=Abs(Vo2) 000
0.000
pu 0,
2 § 9 o 0 Temp [°C]
8§ 8
Vi [V] N
| Min Load
Measured: Vo2
Test conditions:
Input Voltage: Vi=191..242V 14.000
Output Current: 20% Full Load 12.000
Temperature: Ta=0..50°C Vo2 [V] 10.000
Test Result: Output Voltage '
Meas. | Limit 8.000
Vo2 Min [V] 11.974 | 11.88 | PASS 6.000
Vo2 Max [V] | 12.005 | 12.12 | PASS 4.000 Pl
2000 WP i
Vo2=Abs(Vo2) 0.000 T S > —
- 0
3 § 5 - 0 Temp [°C]
8 8 g
Vi [V] o
| 20% Full Load
Measured: Vo2
Test conditions:
Input Voltage: Vi=101..242V 14.000
Output Current 50% Full Load 12.000
Temperature: Ta=0..50°C 10.000
Test Result: Output Voltage ’
Meas. | Limit voz [V] 8.000
Vo2 Min [V] 11.975 | 11.88 | PASS 6.000
Vo2 Max [V] | 12.005 | 12.12 [ PASS 4.000 _
2.000 1 —— V=
Vo02=Abs(V02) ey e S sy 50
0.000
Temp [°C
% = = p[°C]
vivN  ® 3
| 50% Full Load
Measured: Vo2
Test conditions: 14.000
Input Voltage: Vi=191..242V 12.000
Output Current: 100% Full Load ’
Temperature: Ta=0..50°C 10.000
Test Result: Output Voltage
Vo2 8.000
Meas. [ Limit 02 [V]
Vo2 Min[V] | 11.933 | 11.88 | PASS 6.000
Vo2 Max [V] 11.987 | 12.12 | PASS 4.000 !
2.000 R E—— P
Vo02=Abs(V02) L0 : P ‘ ;
0.000
Temp [°C]

00
220

i Y

242

100% Full Load
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Static Measurements HCC15-3-AG Bel Power Solutions
4.2 Line Regulation Summary Test| PASS
Measured:
Test conditions: 5.0
Input Voltage: Vi=191..242V 4.5
Output Current: ~ Minload ... Fullload | == 4.0
Temperature: Ta=0..50°C E 35 BMin Load
Test Result: Line Regulation 5 3.0
Meas. | Limit s 25 W20% Full Load
Line Reg. é, 2.0
3.2 120 050% Full Load
Max [mV] £ 15
8 1.0 4 0100% Full Load
* oo [0 P omery ol et LR TT
0.0 -
10 25 30 40 50
Temperature [°C]
Min load ... Full load
Measured: Vo2
Test conditions: 300
Input Voltage: Vi=191..242V 25.0
Output Current: ~ Minload ... Full load | ’
Temperature: Ta=0..50°C_[E 900 _
Test Result: Line Regulation 5 BMin Load
Meas. [ Limit g 150 ] m20% Full Load
Line Reg. = 050% Full Load
Maxmy] | 322 | 120 g 100 6
™ 0100% Full Load
£ 50
0.0 . ] . e o P
10 25 30 40 50

Temperature [°C]

Min load ... Full load

Copyright Bel Power Solutions China
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Static Measurements

HCC15-3-AG

Bel Power Solutions

4.3 Output Voltage vs. Load Current

Measured: Vol
Test conditions:
Input Voltage: Vi= 191V 14.000
Output Current: lo1=0..34A 12.000
Temperature: Ta=0...50°C 10.000
Test Result: Output Voltage 8.000
Meas. | Limit Vol [Vl 6.000
Vol Min [V] 11.971]11.880| PASS 4.000
Vol Max [V] | 12.012[12.120] PASS 2.000
0.000 50
lo2=34A
~ o Temp[°C]
S
lol [A] @
[ Vi=191V
Measured: Vol
Test conditions:
Input Voltage: Vi=220V
Output Current: 01=0..34A 14.000 ....... =
Temperature: Ta=0..50°C 12.000 ..............
Test Result: Output Voltage 10.000 el
Meas. | Limit Vol V] 8.000
Vol Max [V] | 12.01212.120] PASS 4.000 50
2,000 Temp [°C]
l02=34A 0.000
<
~
lol [A]
[ Vi=220V
Measured: Vol
Test conditions:
Input Voltage: Vi=242V
Output Current: l01=0..34A /
Temperature: Ta=0...50°C 14.000 4
Test Result: Output Voltage 12.000
i Meas. | Limit Vol [V] 10.000
Vol Min [V] 11.975[11.880] PASS 8.000 50
Vol Max 12.012]12.120| PASS 6..000 ! Temp [°C]
4.000
l02=34A 2.000
0.000
o ~ 0
s X o« ~ 3
lol [A]
Vi=242V
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Static Measurements HCC15-3-AG Bel Power Solutions

Output Voltage vs. Load Current (continued)

Measured: Vo2
Test conditions: 14.000
Input Voltage: Vi=191V
Output Current: l02=0...34A 12.000
Temperature: Ta=0...50°C 10.000
Test Result: Output Voltage Vo2 [V] 8.000
Meas. | Limit 6.000
Vo2 Min [V] 11.967| 11.88 | PASS ’
Vo2 Max [V] | 12.005] 12.12 | PASS 4.000
Comment: 2.000
lol=34A 0.000 Temp [°C
Vo2=Abs(Vo02) PIC]
Vi=191V
Measured: Vo2
Test conditions:
Input Voltage: Vi=220V
Output Current: l02=0..34A
Temperature: Ta=0...50°C
Test Result: Output Voltage Vo2 [V]
Meas. | Limit
Vo2 Min [V] 11.967[11.880| PASS
Vo2 Max [V] 12.005]12.120| PASS
Comment:
lo1=34A
Vo2=Abs(V02) Temp [°C]
<
102 [A] ®
Vi=220V
Measured: Vo2
Test conditions:
Input Voltage: Vi=242V
Output Current: l02=0...34A
Temperature: Ta=0...50°C
Test Result: Output Voltage Vo2 [V]
Meas. | Limit
Vo2 Min [V] 11.964|11.880| PASS
Vo2 Max 12.005]12.120| PASS .
2.000
101=34A 0.000 50
Vo2=Abs(V02) Temp [°C]
102 [A] @
Vi=242V

Copyright Bel Power Solutions China Page 10/58



Bel Power Solutions

Static Measurements HCC15-3-AG
4.4 Load Regulation Summary Test|  PASS
Measured:
Test conditions: 4.0
Input Voltage: Vi=191...242V 3.5
Output Current:  Min load ... Full load S 3.0
Temperature: Ta=0..50°C E ’ -
Test Result: Load Regulation 5 25 — Bvi=191Vv
Meas. | Limit § 2.0 mVi=220V
Load Reg. 22 120 | PASS 2 15 - ovi=242V
Max [m @
g 1.0
3 0.5 +
10 25 30 40 50
Temperature [°C]
Min load ... Full load
Measured:
Test conditions: 50.0
Input Voltage: Vi=191..242V 45.0
Output Current:  Min load ... Full load S 400
Temperature: Ta=0..50°C E 350 :
Test Result: Load Regulation § 300 Bvi=191V
Meas. | Limit § 25.0 mVi=220V
Load Reg. 38 120 | PASS 2 200 ovi=242V
Max [m X 150
=}
g 100
0.0 + T
10 25 30 40 50
Temperature [°C]
Min load ... Full load
Page 11/58
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Static Measurements

HCC15-3-AG Bel Power Solutions

4.5 Efficiency vs. Input Voltage

Measured: Efficiency
Test conditions:
Input Voltage: Vi=191...242V
Output Current: 10% Full Load
Temperature: Ta=0..50°C
Test Condition: 230Vac/25°C Eta [%]
Meas. | Limit
Eta min[87V] | 36.28 Reference
- Temp [°C]
2] o
— 8 g 8 ~ 0
Ny
Vi [V]
10% Full Load
e3 ed o
e ona 0
Input Voltage: Vi=191...242V
Output Current: 20% Full Load
Temperature: Ta=0..50°C
Test Condition: 230Vac/25°C Eta [%]
Meas. | Limit
Eta min[87V] | 43.26 Reference
o Temp [°C]
] o
— 8 n 8 ~ 0
~ g
Vi [V]
[ 20% Full Load
Measured: Efficiency
Test conditions: 50.0
Input Voltage: Vi=191...242V
Output Current: 50% Full Load 40.0
Temperature: Ta=0..50°C o
Test Condition: 230Vac/25°C Eta [%] 30.0
Meas. | Limit 20.0
Eta min[87V] | 49.47 Reference ’
10.0
50
0.0
> Q Temp [°C]
— IS S =} ~ 0
o~ m <
Vi [V] N
[ 50% Full Load
Measured: Efficiency
Test conditions:
Input Voltage: Vi=191...242V
Output Current: 100% Full Load
Temperature: Ta=0..50°C
Test Condition: 230Vac/25°C Eta [%]
Meas. | Limit
Eta min[87V] | 52.53 Reference

Temp [°C]

S
N N

Vi V]

220
242

100% Full Load

Copyright Bel Power Solutions China
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HCC15-3-AG

Bel Power Solutions

4.6 Power Factor vs. Input Voltage

Measured: PF
Test conditions

Vi=191..242V

Input Voltage:
Output Current: 10% Full Load
Temperature: Ta=0..50°C
Test Condition:
Meas. Limit
PF min[87V] 0.48 Reference
PF min[110V] | 0.23 Reference

0.5
0.4
PF 0.3
0.2

0.1

191

50
Temp [°C]

200

o
9 0
N

Vi V]

10% Full Load

Measured: PF
Test conditions:

Input Voltage: Vi=191.. 242V
Output Current: 20% Full Load
Temperature: Ta=0..50°C
Test Condition: PF
Meas. Limit
PF min[87V] 0.61 Referenc
PF min[110V] | 0.34 Referenc
Measured: PF
Test conditions: : 0.80
Input Voltage: Vi=191.. 242V
Output Current: 50% Full Load 0.60
Temperature: Ta=0..50°C PE '
Test Condition:
Meas. | Limit 0.40
PF min[87V] | 0.7354 Referenc
PF min[110V] | 0.5711 Referenc 0.20
0.00
§ § = - - Temp [°C]
T R B
Test conditions: 0.820
Input Voltage: Vi=191..242V 0.800
Output Current: 100% Full Load
Temperature: Ta=0..50°C 0.780
PF 0.760
Meas. Limit 0.740
PF min[87V] | 0.7973 0.65 | PASS 0.720
PF min[110V] | 0.7244 0.65 | PASS
Comment: g;gg
' 5 - Temp [°C]
T8 R og gl
Vi [V] o

100% Full Load

Copyright Bel Power Solutions China
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4.7 Efficiency vs. Output Power

Measured: Efficiency

Test conditions:

Input Voltage: Vi=191V

lout: 10%Full load ... Full load
Temperature:  Ta=0...50 °C
Test Result: Efficiency

|

Reference

|

Eta [%]

Temp [°C]

o™
© Output Power [W]

Vi=191V

Measured: Efficiency
Test conditions:

Input Voltage: Vi=220V

lout: 10%Full load ... Full load
Temperature: Ta=0...50°C

Test Result: Efficiency

Reference

|

50
40
30
20
10

Eta [%]

I
©

57

Temp [°C]
@ Output Power [W]

Vi=220V

Measured: Efficiency
Test conditions:

Input Voltage: Vi=242V
lout: 10%Full load ... Full load
Temperature:  Ta=0...50 °C

Test Result: Efficiency

Reference

M

Eta [%]

Temp [°C]

o © Output Power [W]

Vi=242V

Copyright Bel Power Solutions China
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Bel Power Solutions

Static Measurements HCC15-3-AG
4.8 Current Limitation Test|  PASS
Measured: lol
Test conditions:
Input Voltage: Vi=191/220/242V 4.75
Output Current: 100% Full Load 4:70 )
Temperature: Ta=0..50°C 4.65 -
Output Current Limit T 4.60 —e—Vi=191V
Unit:(A) Meas. Limit = 4.55 i \/i = 220 V
loL_lim Min 4.3 3.91 PASS = 4.50 )
loL_lim Max 47 476 | PASS| — i-jg < Vi=242V
e

4.30 {% e ok i

4.25 T T T T T

10 20 30 40 50 60
Temperature [°C]
Vi=191/220/242V
Measured: lo2
Test conditions: 4.4
Input Voltage: Vi=191/220/242V 4.3
Output Current: 100% Full Load 23 | -
Temperature: Ta=0...50°C ‘ —®—Vi=191V
Output Current Limit __ z Vi= 220V
Meas. Limit = 4.2

loLim Min [A] 4.0 3.91 PASS % 41 | e\ = 242 V
loLim Max [A] 4.3 4.76 PASS | — '
417

4.0 % g 3 ¢

4.0 T T T T T

0 10 20 30 40 50 60
Temperature [°C]
Vi =191/220 /242 V

Copyright Bel Power Solutions China
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HCC15-3-AG

Bel Power Solutions

5.1 Inrush Current

Test pass

Measured: Inrush Current f
Test conditions:

Stop

Input Voltage: Vi=191V

Output Current: Full load ; .

Temperature: Ta=0°C 73 '/\/\/\/\A:

Meas. Limit ] :
li [A pp] 6.8 30 pass : i : : :

CH1=no use :

CH3=li

CH4=Vi

; ; [20.0ms 50.0K5/s @ -

@ 100A % @ 383V & | 10k points 53.6 v
@ Vax 6.80 A
gwn —4.40 A ]

Measured: Inrush Current RS —

Test conditions:

Input Voltage: Vi=191V

Output Current: Full load

Temperature: Ta=25°C e

Meas. Limit
li [A pp] 6.8 30 pass

CH1=no use

CH3=li

CH4=Vi

; ; [20.0ms 50.0K5/s @ -

@ 100A % @ 383V & 10k points 53.6 v
@ Vax 6.80 A
gwn —-4.80 A ]

Stop

Measured: Inrush Current

Test conditions:

Input Voltage: Vi=191V

Output Current: Full load

Temperature: Ta =50 °C 73

Meas. Limit
i [A pp] 6.8 30 pass s

[Comment: R A\ s

CH1=no use

CH3=li

CH4=Vi

; ; [20.0ms 50.0K5/s ® -

@ 100A % @ 383V & 10k points 53.6 v
@ Vax 6.80 A
g Min —4.40 A ]

Copyright Bel Power Solutions China
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HCC15-3-AG

Bel Power Solutions

Inrush Current (continued)

Measured: Inrush Current RS —

Test conditions:

Input Voltage: Vi=220V

Output Current: Full load

Temperature: Ta=0°C 73

Meas. Limit
li [A pp] 8.0 30 pass : : ; : : : i .

CH1=no use : : b :

CH3=li

CH4=Vi

; ; [20.0ms 50.0K5/s @ -

@ 100A % @ 440V & | 10k points 52.8 W
@ Vax .00 A
gwn —-6.00 A ]

Measured: Inrush Current RS —

Test conditions:

Test conditions:

Input Voltage: Vi=220V
Output Current: Full load
Temperature: Ta=25°C e «
Meas. Limit
li [A pp] 7.6 30 pass : : : : : : : !
CH1=no use : : b :
CH3=li
CH4=Vi
; ; [20.0ms 50.0K5/s @ -
@ 100A % @ 440V & | 10k points 52.8 W
@ Vax 7.60 A
g Min -5.20 A ]
Measured: Inrush Current RS —

Input Voltage: Vi=220V

Output Current: Full load

Temperature: Ta=50°C 73 B

Meas. Limit
li [A pp] 7.6 30 pass R S S ]

CH1=no use : : b :

CH3=li

CH4=Vi

; ; [20.0ms 50.0K5/s ® -

@ 100A % @ 440V & | 10k points 52.8 W
@ Vax 7.60 A
g Min —5.60 A ]

Copyright Bel Power Solutions China

Page 17/58



Dynamic Measurements
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Bel Power Solutions

Inrush Current (continued)

Measured: Inrush Current [Eacres
Test conditions:

Test conditions:

Input Voltage: Vi=242V
Output Current: Full load ; .
Temperature: Ta=0°C 73 /\/\/\/\/\
Meas. Limit ] :
li [A pp] 8.4 30 pass : : ; : : : i .
CH1=no use : : b :
CH3=li
CH4=Vi
; ; [20.0ms 50.0K5/s @ -
@ 100A % @ 435Y & | 10k points 48.5V
@ Vax £.40 A
g Min —-6.40 A ]
Measured: Inrush Current [Eacrs —

Input Voltage: Vi=242V

Output Current: Full load

Temperature: Ta=25°C e

Meas. Limit
li [A pp] 8.8 30 pass : : : : : : : . : : : : i : : :

CH1=no use : : b :

CH3=li

CH4=Vi

; ; [20.0ms 50.0K5/s @ -

@ 100A % @ 435Y & | 10k points 48.5V
@ Vax 2.80 A
g Min —6.40 A ]

Measured: Inrush Current

Test conditions:

Stop —

Input Voltage: Vi=242V

Output Current: Full load

Temperature: Ta=50°C 73

Meas. Limit
li [A pp] 8.4 30 pass : : : : : : : . : : : : i : : :

CH1=no use : : b :

CH3=li

CH4=Vi

; ; [20.0ms 50.0K5/s @ -

@ 100A % @ 435Y & | 10k points 48.5V
@ Vax £.40 A
g Min —6.40 A ]

Copyright Bel Power Solutions China
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5.2 Turn-On Behaviour

Measured: Turn On By AC ©
Test conditions:

Input Voltage:
Output Current:
Temperature:

Meas.

Vi=191V
Min Load
Ta=0"°C

Test Result: Turn On Time

Limit

Test[pass)

Vol.[ms]

1001.6

T

Prevu

Vo2.[ms]

1307.2

=

CH1=Vol

CH3=no use
CH4=Vi

@ +00v & 2 400ms
@ 383v &

2.50kS/s
10k points

- s
8.40 v

Measured:
Test conditions:
Input Voltage:
Output Current:
Temperature:

Meas.

Turn On By AC

Vi=191V
Min Load
Ta=25°C

Test Result: Turn On Time

Limit

Vol.[ms]

197.9

o

Stop

Vo2.[ms]

397.8

=

CH1=Vol

CH3=no use
CH4=Vi

@@ 400V & 2 400ms
@ 383V By

2.50kS/s
10k points

- 5
840V

Measured:
Test conditions:
Input Voltage:
Output Current:
Temperature:

Meas.

Turn On By AC

Vi=191V
Min Load
Ta=50°C

Limit

Vol.[ms]

189.1

Stop

i
Test Result: Turn On Time 5 ‘ ‘ | i I i
Il

Vo2.[ms]

388.9

=

CH1=Vol

CH3=no use
CH4=Vi

@ +00v & 2 400ms
@ 383v &

2.50kS/s
10k points

- s
8.40 v

Copyright Bel Power Solutions China
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Turn-On Behaviour  (continued

)

Measured: Turn On By AC ©
Test conditions:

Input Voltage: Vi=191V
Output Current: Full Load
Temperature: Ta=0°C
Test Result: Turn On Time |

Stop

Meas. Limit

Vol.[ms] 25.1
Vo2.[ms] 4.6

o

,____
—=__|

=

CH1=Vol

CH3=no use

25.0kS/s o -
10k points 8.40 V

CH4=Vi

Measured:
Test conditions:
Input Voltage:
Output Current: Full Load
Temperature: Ta=25°C
Test Result: Turn On Time |2

Turn On By AC

Vi=191V

Stop

Meas. Limit
Vol.[ms] 25.3

o

Vo2.[ms] 4.5

=

CH1=Vol

CH3=no use

@@ 400V & 2 40.0ms
@ 383V By

25.0kS/s o r
10k points g.40V

CH4=Vi

Measured:
Test conditions:
Input Voltage:
Output Current: Full Load
Temperature: Ta =50 °C

Test Result: Turn On Time 3

Turn On By AC

Vi=191V

Stop

Meas. Limit

Vol.[ms] 25.8
Vo2.[ms] 4.8

T

=

CH1=Vol

CH3=no use

@ +00v & 2 40.0ms
@ 383v &

25.0kS/s o -
10k points 8.40 V

CH4=Vi

Copyright Bel Power Solutions China
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Turn-On Behaviour

Measured: Turn On By AC ©
Test conditions:

(continued)

Stop

T

Input Voltage: Vi=220V
Output Current: Min Load
Temperature: Ta=0°C
Test Result: Turn On Time

Meas. Limit
Vol.[ms] 23.0
Vo2.[ms] 4.5

T

=

25.0kS/s o -
10k points 8.40 V

Stop

CH1=Vol
CH3=no use
CH4=Vi
Measured: Turn On By AC e
Test conditions:
Input Voltage: Vi=220V
Output Current: Min Load
Temperature: Ta=25°C
Test Result: Turn On Time @
Meas. Limit
Vol.[ms] 23.2 2
Vo2.[ms] 4.4
n

CH1=Vol

CH3=no use
CH4=Vi

@@ 400V & 2 40.0ms
@ 440V By

25.0kS/s o r
10k points g.40V

Measured:
Test conditions:

Turn On By AC

Stop

Input Voltage: Vi=220V
Output Current: Min Load
Temperature: Ta =50 °C
Meas. Limit
Vol.[ms] 23.2 Iz
Vo2.[ms] 4.4
I

CH1=Vol

CH3=no use
CH4=Vi

@ +00v & 2 40.0ms
@ 440V &

25.0kS/s o -
10k points 8.40 V
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Turn-On Behaviour

Measured: Turn On By AC ©
Test conditions:

(continued)

Stop

o

Input Voltage: Vi=220V
Output Current: Full Load
Temperature: Ta=0°C
Test Result: Turn On Time

Meas. Limit
Vol.[ms] 22.9
Vo2.[ms] 4.4

ey

=

25.0kS/s o -
10k points 8.40 V

Stop

CH1=Vol
CH3=no use
CH4=Vi
Measured: Turn On By AC e
Test conditions:
Input Voltage: Vi=220V
Output Current: Full Load
Temperature: Ta=25°C
Test Result: Turn On Time @
Meas. Limit
Vol.[ms] 22.9 2
Vo2.[ms] 4.2
n

CH1=Vol

CH3=no use
CH4=Vi

@@ 400V & 2 40.0ms
@ 440V By

25.0kS/s o r
10k points g.40V

Measured:
Test conditions:
Input Voltage:
Output Current:
Temperature:

Meas.

Turn On By AC

Vi=220V
Full Load
Ta=50°C

Limit

Test Result: Turn On Time 3

Stop

Vol.[ms] 23.4

T

Vo2.[ms] 4.3

=

CH1=Vol

CH3=no use
CH4=Vi

@ +00v & 2 40.0ms
@ 440V &

25.0kS/s o -
10k points 8.40 V
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Turn-On Behaviour

Measured:
Test conditions:
Input Voltage:
Output Current:
Temperature:

Meas.

Test Result: Turn On Time &

(continued

)

Turn On By AC ©

Vi=242V
Min Load
Ta=0"°C

Stop

Limit

Vol.[ms] 21.9

o

Vo2.[ms] 4.4

=

CH1=Vol

CH3=no use
CH4=Vi

@ +00v & 2 40.0ms
@ 485V &

25.0kS/s
10k points

8.40V

Measured:
Test conditions:
Input Voltage:
Output Current:
Temperature:

Meas.

Test Result: Turn On Time 4

Turn On By AC

Vi=242V
Min Load
Ta=25°C

Stop

Limit

Vol.[ms] 21.8

o

Vo2.[ms] 4.2

=

CH1=Vol

CH3=no use
CH4=Vi

25.0kS/s
10k points

8.40V

Measured:
Test conditions:
Input Voltage:
Output Current:
Temperature:

Meas.

Test Result: Turn On Time 3

Turn On By AC

Vi=242V
Min Load
Ta=50°C

Limit

Vol.[ms] 22.1

T

Vo2.[ms] 4.2

TR

=

CH1=Vol

CH3=no use
CH4=Vi

@ +00v & 2 40.0ms
@ 485V &

25.0kS/s
10k points

8.40V
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Turn-On Behaviour

Measured:
Test conditions:
Input Voltage:
Output Current:
Temperature:

Meas.

Test Result: Turn On Time &

(continued

)

Turn On By AC ©

Vi=242V
Full Load
Ta=0"°C

Stop

Limit

Vol.[ms] 22.0

o

Vo2.[ms] 4.2

=

CH1=Vol

CH3=no use
CH4=Vi

@ +00v & 2 40.0ms
@ 485V &

25.0kS/s
10k points

8.40V

Measured:
Test conditions:
Input Voltage:
Output Current:
Temperature:

Meas.

Test Result: Turn On Time 4

Turn On By AC

Vi=242V
Full Load
Ta=25°C

Stop

Limit

Vol.[ms] 21.8

T

Vo2.[ms] 4.0

=

CH1=Vol

CH3=no use
CH4=Vi

25.0kS/s
10k points

8.40V

Measured:
Test conditions:
Input Voltage:
Output Current:
Temperature:

Meas.

Test Result: Turn On Time 3

Turn On By AC

Vi=242V
Full Load
Ta=50°C

Limit

Vol.[ms] 21.9

T

Vo2.[ms] 4.4

=

CH1=Vol

CH3=no use
CH4=Vi

@ +00v & 2 40.0ms
@ 485V &

25.0kS/s
10k points

8.40V
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5.3 Turn-Off Behaviour

Measured: Hold Up By AC &
Test conditions:

Input Voltage:
Output Current:
Temperature:

Test Result: Hold Up Time

Vi=191V
Min Load
Ta=0"°C

Meas.

Stop

Vol.[ms]

390.0

Vo2.[ms]

1499.0

L.

CH1=Vol

CH3=no use
CH4=Vi

@ +00v

By

2 1.00s
@ 383v &

1.00kS/s
10k points

Measured:
Test conditions:
Input Voltage:
Output Current:
Temperature:

Test Result: Hold Up Time

Hold Up By AC

Vi=191V
Min Load
Ta=25°C

Meas. Limit

ek Stop

Vol.[ms]

418.0

Vo2.[ms]

1541.0

N

CH1=Vol

CH3=no use
CH4=Vi

By

ol 355

2
@ 383v

1.00kS/s
10k points

Measured:
Test conditions:
Input Voltage:
Output Current:
Temperature:

Test Result: Hold Up Time

Hold Up By AC

Vi=191V
Min Load
Ta =50 °C

Meas. Limit

Vol.[ms]

466.0

Vo2.[ms]

1627.0

AN
[ N\L

CH1=Vol

CH3=no use
CH4=Vi

ol 355

& 2
@ 383v

1.00kS/s
10k points

Copyright Bel Power Solutions China
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Turn-Off Behaviour  (continued)
Measured: Hold Up By AC |[Niaaad
Test conditions:
Input Voltage: Vi=191V
Output Current: 50% Full Load . . ;
Temperature: Ta=0°C d
Test Result: Hold Up Time B \
Meas. Limit g ] ’\
Vol.[ms] 12.4 3 — i : : : : i ’
Vo02.[ms] 21.3 I
CH1=Vol
— 4.00V By 2 100 10.0KkS/ Y
CH3=no use [i & 383V ][ i 10k pui:ls %.uv
CH4=Vi
Measured: Hold Up By AC |[e=iCE
Test conditions:
Input Voltage: Vi=191V
Output Current: 50% Full Load ; . ;
Temperature: Ta=25°C d
Test Result: Hold Up Time B h
Meas. | Limit : : Y\
Vol.[ms] 8.9 B : + + + + : ]
Vo02.[ms] 23.4 I
CH1=Vol
— 4.00V By 2 100 10.0KkS/ Y
CH3=no use [i & 383V ][ i 10k pui:ls %.uv
CH4=Vi
Measured: Hold Up By AC [e=icE
Test conditions:
Input Voltage: Vi=191V
Output Current: 50% Full Load . . ;
Temperature: Ta=50"°C N d
Test Result: Hold Up Time £y \
Meas. Limit - : ]
Vol.[ms] 7.2 3 — i s : : : i ’
Vo2.[ms] 23.7 I
CH1=Vol
— 4.00V By 2 100 10.0KkS/ Y
CH3=no use [i & 383V ][ i 10k pui:ls %.uv
CH4=Vi
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Turn-Off Behaviour  (continued)
Measured: Hold Up By AC |[Niaaad
Test conditions:
Input Voltage: Vi=191V
Output Current: 100% Full Load . : ;
Temperature: Ta=0°C d
Test Result: Hold Up Time B
Meas. Limit d i ]
Vol.[ms] 41.5 3 —— ; : : : : ; ’
Vo02.[ms] 38.6 I
CH1=Vol
— 4.00V By 2 100 10.0KkS/ Y
CH3=no use [i & 383V ][ i 10k pui:ls %.0 v
CH4=Vi
Measured: Hold Up By AC |[e=iCE
Test conditions:
Input Voltage: Vi=191V
Output Current: 100% Full Load . . ;
Temperature: Ta=25°C d
Test Result: Hold Up Time B
Meas. Limit ! ; ]
Vol.[ms] 40.8 P — : : : : : ; ’
Vo2.[ms] 39.4 Iy
CH1=Vol
— 4.00V By 2 100 10.0KkS/ Y
CH3=no use [i @ 383v % ][ i 10k pui:ls %.0 v
CH4=Vi
Measured: Hold Up By AC [e=icE
Test conditions:
Input Voltage: Vi=191V
Output Current: 100% Full Load . . ;
Temperature: Ta =50 °C d
Test Result: Hold Up Time £y
Meas. Limit ! ] ]
Vol.[ms] 40.6 B — : : : : : i :
Vo2.[ms] 40.8 I
CH1=Vol
— 4.00V By 2 100 10.0KkS/ Y
CH3=no use [i & 383V ][ i 10k pui:ls %.0 v
CH4=Vi

Copyright Bel Power Solutions China

Page 27/58



Dynamic Measurements

HCC15-3-AG

Bel Power Solutions

Turn-Off Behaviour

Measured: Hold Up By AC &
Test conditions:

Vi=220V

Input Voltage:
Output Current:
Temperature:

Test Result: Hold Up Time

M

Ta=0"°C

(continued)

Stop

in Load

Test conditions:

Meas. ] \
Vol.[ms] 463.0 ’ \ /
Vo02.[ms] 1777.0 I
CH1=Vol
4.00V By 2 1.00 1.00kS/ Ry
CH3=no use [i @ as0v & ][ S 10k pui:ls %.0 v
CH4=Vi
Measured: Hold Up By AC |[e=iCE

Test conditions:
Input Voltage:
Output Current:
Temperature:

Test Result: Hold Up Time

Vi=220V
Min Load

T

a=50"°C

Input Voltage: Vi=220V .
Output Current: Min Load . . K
Temperature: Ta=25°C
Test Result: Hold Up Time N

Meas. | _Limit | \
Vol.[ms] 510.0 B . \ /,
Vo02.[ms] 1841.0 I i
CH1=Vol

4.00V By 2 1.00 1.00KkS/ Y

CH3=no use [i @ as0v & ][ S 10k pui:ls %.0 v
CH4=Vi
Measured: Hold Up By AC [e=icE

Meas. | _Limit | \
Vol.[ms] 555.0 B . \ /
Vo2.[ms] 1920.0 I :
CH1=Vol
_ [i 400V & 2 ][1.005 1.00KS/s o
CH3=no use @ ada0v & 10k points 10.0V
CH4=Vi
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Turn-Off Behaviour

(continued)

Measured: Hold Up By AC |[Niaaad
Test conditions:
Input Voltage: Vi=220V
Output Current: 50% Full Load
Temperature: Ta=0°C d
Test Result: Turn On Time £y
Meas. Limit r \
Vol.[ms] 6.2 B .
Vo02.[ms] 39.5 I
p
CH1=Vol ]
— 4.00V By 2 100 10.0KkS/ Y
ggi*(‘/o use [i @ as0v & ][ i 10k pui:ls %.0 v
=VI
Measured: Hold Up By AC |[e=iCE
Test conditions:
Input Voltage: Vi=220V
Output Current: 50% Full Load . . ;
Temperature: Ta=25°C \ d
Test Result: Turn On Time B '
Meas. | Limit g l \
Vol.[ms] 9.9 7 i : : : : i ’ ”
Vo02.[ms] 42.8 I /
CH1=Vol
— 4.00V By 2 100 10.0KkS/ Y
2:27{}0 use [i @ as0v & ][ i 10k pui:ls %.0 v
A=Vi
Measured: Hold Up By AC [e=icE
Test conditions:
Input Voltage: Vi=220V
Output Current: 50% Full Load ;
Temperature: Ta=50"°C \ d
Test Result: Turn On Time £y
Meas. | Limit r \
Vol.[ms] 12.6 B .
Vo2.[ms] 43.3 I
o
CH1=Vol ]
— 4.00V By 2 100 10.0KkS/ Y
ggj*{‘/o use [i @ as0v & ][ i 10k pui:ls %.0 v
=Vi
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Turn-Off Behaviour  (continued)
Measured: Hold Up By AC |[Niaaad
Test conditions:
Input Voltage: Vi=220V
Output Current: 100% Full Load . . ;
Temperature: Ta=0°C d
Test Result: Turn On Time £y
Meas. Limit [ : ]
Vol.[ms] 30.7 3 —— i s : : : i ’
Vo02.[ms] 27.7 I
CH1=Vol
— 4.00V By 2 100 10.0KkS/ Y
CH3=no use [i @ as0v & ][ i 10k pui:ls %.0 v
CH4=Vi
Measured: Hold Up By AC |[e=iCE
Test conditions:
Input Voltage: Vi=220V
Output Current: 100% Full Load ; : ;
Temperature: Ta=25°C d
Test Result: Turn On Time B
Meas. Limit - : ]
Vol.[ms] 29.0 3 — i : : : : i ’ v
Vo02.[ms] 27.4 I
CH1=Vol
— 4.00V By 2 100 10.0KkS/ Y
CH3=no use [i @ as0v & ][ i 10k pui:ls %.0 v
CH4=Vi
Measured: Hold Up By AC [e=icE
Test conditions:
Input Voltage: Vi=220V
Output Current: 100% Full Load . . ;
Temperature: Ta =50 °C d
Test Result: Turn On Time £y
Meas. Limit : : ]
Vol.[ms] 29.6 3 — i : : : : i : »
Vo2.[ms] 30.0 I
CH1=Vol
— 4.00V By 2 100 10.0KkS/ Y
CH3=no use [i @ as0v & ][ i 10k pui:ls %.0 v
CH4=Vi
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Turn-Off Behaviour

Measured: Hold Up By AC &
Test conditions:

Input Voltage:
Output Current:
Temperature:

Test Result: Turn On Time

Vi=242V
Min Load
Ta=0"°C

Meas.

(continued)

Stop

Vol.[ms]

518.0

Vo2.[ms]

1986.0

CH1=Vol

CH3=no use
CH4=Vi

ol 355

@ 400V & 2
@ 4s5v

1.00kS/s
10k points

Measured:
Test conditions:
Input Voltage:
Output Current:
Temperature:

Test Result: Turn On Time

Hold Up By AC

Vi=242V
Min Load
Ta=25°C

Meas. Limit

ek Stop

Vol.[ms]

561.0

Vo2.[ms]

2065.0

Nl

CH1=Vol

CH3=no use
CH4=Vi

ol 355

1.00kS/s
10k points

Measured:
Test conditions:
Input Voltage:
Output Current:
Temperature:

Test Result: Turn On Time

Hold Up By AC

Vi=242V
Min Load
Ta =50 °C

Meas. Limit

Vol.[ms]

617.0

Vo2.[ms]

2158.0

CH1=Vol

CH3=no use
CH4=Vi

ol 355

1.00kS/s
10k points
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Turn-Off Behaviour

(continued)

Measured: Hold Up By AC |[Niaaad
Test conditions:
Input Voltage: Vi=242V
Output Current: 50% Full Load . . ;
Temperature: Ta=0°C y d
Test Result: Turn On Time £y
Meas. | Limit b ] ] \
Vol.[ms] 19.5 3 — ; : : : : i ’ ,{
Vo02.[ms] 53.0 I
.;
CH1=Vol ]
— 4.00V By 2 100 10.0KkS/ Y
ggi*(‘/o use [i @ assv_ & ][ i 10k pui:ls %.0 v
=Vi
Measured: Hold Up By AC |[e=iCE
Test conditions:
Input Voltage: Vi=242V
Output Current: 50% Full Load . . ;
Temperature: Ta=25°C Yy d
Test Result: Turn On Time B
Meas. | Limit i i ¥ \
Vol.[ms] 23.8 2 —— : : : : : H ’ {
Vo2.[ms] 55.5 I
CH1=Vol
— 4.00V By 2 100 10.0KkS/ Y
2:27{}0 use [i @ 485V & ][ i 10k pui:ls %.0 v
A=Vi
Measured: Hold Up By AC [e=icE
Test conditions:
Input Voltage: Vi=242V
Output Current: 50% Full Load . ; ;
Temperature: Ta=50"°C N d
Test Result: Turn On Time £y \
Meas. | Limit ! , ] \
Vol.[ms] 28.0 3 — : : : : : i ’ {
Vo2.[ms] 58.6 I
CH1=Vol
— 4.00V By 2 100 10.0KkS/ Y
ggj*{‘/o use [i @ 485V & ][ i 10k pui:ls %.0 v
=Vi
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Turn-Off Behaviour  (continued)
Measured: Hold Up By AC |[Niaaad
Test conditions:
Input Voltage: Vi=242V
Output Current: Min Load
Temperature: Ta=0°C d
Test Result: Turn On Time £y
Meas. Limit 1t
Vol.[ms] 27.2 B
Vo2.[ms] 24.2 I
CH1=Vol
— 4.00V By 2 100 10.0KkS/ Y
CH3=no use [i @ 485V & ][ i 10k pui:ls %.uv
CH4=Vi
Measured: Hold Up By AC |[e=iCE
Test conditions:
Input Voltage: Vi=242V
Output Current: Min Load
Temperature: Ta=25°C d
Test Result: Turn On Time B "
Meas. | Limit ] r
Vol.[ms] 27.6 B .
Vo02.[ms] 26.3 I
CH1=Vol
— 4.00V By 2 100 10.0KkS/ Y
CH3=no use [i @ 485V & ][ i 10k pui:ls %.uv
CH4=Vi
Measured: Hold Up By AC [e=icE
Test conditions:
Input Voltage: Vi=242V
Output Current: Min Load . .
Temperature: Ta =50 °C d
Test Result: Turn On Time £y
Meas. | Limit 1!
Vol.[ms] 24.3 B —— ; : : : : i
Vo2.[ms] 24.1 I
CH1=Vol
— 4.00V By 2 100 10.0KkS/ Y
CH3=no use [i @ 485V & ][ i 10k pui:ls %.uv
CH4=Vi
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5.4 Output Voltage Ripple Test |pass
Measured: Ripple elcPrevy
Test conditions:
Input Voltage: Vi=191V
Output Current: Min Load
Temperature: Ta=0°C
Meas. Limit & h F'
Vol.[mV] 0.9 5 pass : : : : i : : : : i : : : : ’
Vo2.[mV] 2.0 5 pass
CH1=Vol
Wil iy Wi o Whngrirob Ay e
CH3=no use [
(10.0ms 100KS/s .ﬁ_
@ 2. 00mvas 2 10k points 1.00mv
@ Peak—Peak SSOUV }
Measured: Ripple ek Slop
Test conditions:
Input Voltage: Vi=191V
Output Current: Min Load
Temperature: Ta=25°C
Meas. Limit
Vol.[mV] 0.9 5 pass
Vo2.[mV] 1.8 5 pass
CH1=Vol )
e A W i soatymlehmepe ]
CH3=no use [
(10.0ms 100KS/s .ﬁ_
@ 2. 00mvas 2 10Kk points 1.00mV
@ Peak—Peak S80uV }
Measured: Ripple ek Slop
Test conditions:
Input Voltage: Vi=191V
Output Current: Min Load
Temperature: Ta =50 °C
Meas. Limit ]
Vol.[mV] 1.0 5 pass
Vo2.[mV] 1.4 5 pass
CH1=Vol )
@.m rul-a. udall‘ '._A._”‘HIM il e l‘m
CH3=no use i
(10.0ms 100KS/s .ﬁ_
@ 2. 00mvas 2 10Kk points 1.00mV
@ Peak—Peak 960uV }
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Output Voltage Ripple (continued)

Stop

Measured: Ripple
Test conditions:
Input Voltage: Vi=191V
Output Current: Full Load
Temperature: Ta=0°C
Y
Meas. Limit
Vol.[mV] 1.2 5 pass
Vo2.[mV] 3.4 5 pass
CH1=Vol : ! )
i i T
CH3=no use [ . . 1
CH4=no use
(10.0ms 100KS/s .ﬁ_
@ 2. 00mvas 2 10k points 1.00mv
@ Peak—Peak 1.20mV }
Measured: Ripple slop
Test conditions:
Input Voltage: Vi=191V
Output Current: Full Load
Temperature: Ta=25°C
Meas. Limit ‘
Vol.[mV] 1.1 5 pass
Vo2.[mV] 1.8 5 pass
CH1=Vol : : )
e L i e SR R e e R
CH3=no use [ . . 1
CH4=no use
(10.0ms 100KS/s .ﬁ_
@ 2. 00mvas 2 10Kk points 1.00mV
@ Peak—Peak 1.12mv }
Measured: Ripple slop
Test conditions:
Input Voltage: Vi=191V
Output Current: Full Load
Temperature: Ta =50 °C
:
Meas. Limit
Vol.[mV] 1.1 5 pass
Vo2.[mV] 1.7 5 pass
CH1=Vol : : )
e
CH3=no use [ . . 1
CH4=no use

[T0-oms

@ 2.00mves 2

100kS/s
10k points

- s ]
1.00mv

F Peak—Peak 1.12mv
2

)
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Output Voltage Ripple (continued)

Measured: Ripple slop
Test conditions:
Input Voltage: Vi=220V
Output Current: Min Load
Temperature: Ta=0°C
,
Meas. Limit
Vol.[mV] 1.0 5 pass
Vo2.[mV] 1.2 5 pass
CH1=Vol : : )
e ot e
CH3=no use [ i
CH4=no use
(10.0ms 100KS/s .ﬁ_
@ 2. 00mvas 2 10Kk points 1.00mV
@ Peak—Peak 960uV }
Measured: Ripple slop
Test conditions:
Input Voltage: Vi=220V
Output Current: Min Load
Temperature: Ta=25°C
ATRPTASPSERPR AP IUROOE IR RIVCHOUTR
Meas. Limit & o : e ]
Vol.[mV] 1.0 5 pass : : : : i : : : : i : : : : : ’
Vo2.[mV] 1.1 5 pass
CH1=Vol : )
@U&»““‘v iy inise gy 4
CH3=no use i
CH4=no use
(10.0ms 100KS/s o 7
@ 2. 00mvas 2 10Kk points 1.00mV
@ Peak—Peak 960uV }
Measured: Ripple slop
Test conditions:
Input Voltage: Vi=220V
Output Current: Min Load
Temperature: Ta =50 °C
:
Meas. Limit
Vol.[mV] 0.9 5 pass
Vo2.[mV] 1.0 5 pass
CH1=Vol
CH3=no use [
CH4=no use

[T0-oms

@ 2.00mves 2

100kS/s
10k points

- s ]
1.00mv

F Peak—Peak S30uV
2

)
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Output Voltage Ripple (continued)

Measured: Ripple elcstop
Test conditions:
Input Voltage: Vi=220V
Output Current: Full Load
Temperature: Ta=0°C
:
Meas. Limit
Vol.[mV] 1.1 5 pass
Vo2.[mV] 1.5 5 pass
CH1=Vol : ! )
e s T
CH3=no use [ . . 1
(10.0ms 100KS/s o 7
@ 2. 00mvas 2 10k points 1.00mv
@ Peak—Peak 1.12mV }
Measured: Ripple ek Slop
Test conditions:
Input Voltage: Vi=220V
Output Current: Full Load
Temperature: Ta=25°C
:
Meas. Limit
Vol.[mV] 1.0 5 pass
Vo2.[mV] 2.2 5 pass
CH1=Vol : : )
e e e e L S e
CH3=no use [ . . 1
(10.0ms 100KS/s o 7
@ 2. 00mvas 2 10k points 1.00mv
@ Peak—Peak 1.04mV }
Measured: Ripple ek Slop
Test conditions:
Input Voltage: Vi=220V
Output Current: Full Load
Temperature: Ta =50 °C
:
Meas. Limit
Vol.[mV] 1.0 5 pass
Vo2.[mV] 3.6 5 pass
CH1=Vol
CH3=no use [
(10.0ms 100KS/s .ﬁ_
@ 2. 00mvas 2 10Kk points 1.00mV
@ Peak—Peak 1.04mv }

Copyright Bel Power Solutions China

Page 37/58



Dynamic Measurements

HCC15-3-AG

Bel Power Solutions

Output Voltage Ripple (continued)

Measured: Ripple elcstop
Test conditions:
Input Voltage: Vi=242V
Output Current: Min Load
Temperature: Ta=0°C
Test Result: Turn On Time 4
Meas. Limit
Vol.[mV] 1.0 5 pass
Vo2.[mV] 1.1 5 pass
CH1=Vol
CH3=no use
(10.0ms 100KS/s o 7 ;
@ 2. 00mvas 2 10Kk points 1.00mV
F Peak—Peak 960uV }
2
Measured: Ripple ek Slop
Test conditions:
Input Voltage: Vi=242V
Output Current: Min Load
Temperature: Ta=25°C
Test Result: Turn On Time Sl
Meas. Limit
Vol.[mV] 1.0 5 pass
Vo2.[mV] 1.1 5 pass
CH1=Vol
CH3=no use
(10.0ms 100KS/s o 7 ;
@ 2. 00mvas 2 10Kk points 1.00mV
F Peak—Peak 1.04mv }
2
Measured: Ripple ek Slop
Test conditions:
Input Voltage: Vi=242V
Output Current: Min Load
Temperature: Ta =50 °C
Test Result: Turn On Time ;
Meas. Limit
Vol.[mV] 1.0 5 pass
\V02.[mV] 1.0 5 pass
CH1=Vol
CH3=no use

[T0-oms

@ 2.00mves 2

100kS/s
10k points

- s ]
1.00mv

F Peak—Peak 1.04mv
2

)
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Output Voltage Ripple (continued)

Measured: Ripple elcstop
Test conditions:
Input Voltage: Vi=242V
Output Current: Full Load
Temperature: Ta=0°C
Test Result: Turn On Time et st
Meas, Limit ' T ! Phai
Vol.[mV] 1.4 5 pass i : : et : ’
Vo2.[mV] 3.4 5 pass
CH1=Vol VUSSR WP NS NPT WL SRV O TUNDTE SISO |
CH3=no use : : :
(10.0ms 100KS/s o 7 ;
@ 2. 00mvas 2 10Kk points 1.00mV
@ Peak—Peak 1.44mV
E eak—Peal m }
Measured: Ripple ek Slop
Test conditions:
Input Voltage: Vi=242V
Output Current: Full Load
Temperature: Ta=25°C
Test Result: Turn On Time )
Meas. Limit
Vol.[mV] 1.1 5 pass
Vo2.[mV] 2.4 5 pass
CH1=Vol
CH3=no use
(10.0ms 100KS/s o 7 ;
@ 2. 00mvas 2 10Kk points 1.00mV
@ Peak—Peak 1.12mV
E eak—Peal m }
Measured: Ripple ek Slop
Test conditions:
Input Voltage: Vi=242V
Output Current: Full Load
Temperature: Ta =50 °C
Test Result: Turn On Time y sl b yr— ;
Meas. Limit o
Vol.[mV] 1.1 5 pass — : i : : :
\V02.[mV] 3.2 5 pass
CH1=Vol
CH3=no use
(10.0ms 100KS/s o 7 ;
@ 2. 00mvas 2 10Kk points 1.00mV
@ Peak—Peak 1.12mV
E eak—Peal m }
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5.5 Dynamic load Test |pass
Measured: Dynamic load(Vol) |E==s
Test conditions:
Input Voltage: Vi=191V
Output Current: 101=0.2 to 1A
Temperature: Ta=0°C
Test Result:
Meas. Limit
Min[mV] -36.0] -120 pass |5
Max[mV] 35.2 120 pass
102=3.4A % L-mm
CH1=Vo1 >
CH3=lo1
@ 20.0mvAak Iz.uums 500KS/s -
1.00A & 10k points 1.20mv
Max 35.2mv
Load step slew rate 0.5A/us Min -36.0mV ]
Measured: Dynamic load(Vol) keeics
Test conditions:
Input Voltage: Vi=191V
Output Current: 101=0.2 to 1A
Temperature: Ta=25°C
Meas. Limit l '
Min[mV] -35.2]  -120 pass I : :
Max[mV] 33.6 120 pass
102=3.4A % Lumm
CH1=Vol >
CH3=lol
@ 20.0mvAk Iz.uums 500KS/s -
@ 1.00A & 10k points 1.20my
@ Vax 33.6mV
Load step slew rate 0.5A/us g Min —-35.2mv ]
Measured: Dynamic load(Vol) keeics
Test conditions:
Input Voltage: Vi=191V
Output Current: 101=0.2 to 1A
Temperature: Ta =50 °C
Meas. Limit l l
Min[mV] -36.8] -120 pass __ |m = b
Max[mV] 120
. s
102=3.4A Lﬂwm
CH1=Vol >
CH3=lo1
@ 20.0mVak Iz.uums 500KS/s .ﬁ—
@ 1.00A & 10k points 1.20my
@@ Max 34.4mv
Load step slew rate 0.5A/us g Min —36.8mv ]
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Dynamic load

Measured:
Test conditions:

(continued)

Dynamic load(Vol)

Input Voltage: Vi=191V
Output Current: lol=1to 3.4A
Temperature: Ta=0°C

Stop

Test Result:

Meas. Limit
Min[mV] -110.0f -120 pass
Max[mV] 108.0 120 pass
102=3.4A
CH1=Vol
CH3=lo1

()

S

@ 50.0mvak

Iz.uums

S00KS/s

@
1.00mv

3.00A & 10k points
Max 108mv ]
Load step slew rate 0.5A/us Min —11omy
Measured: Dynamic load(Vol) keeics
Test conditions:
Input Voltage: Vi=191V
Output Current: lol=1to 3.4A
Temperature: Ta=25°C
Meas. Limit

Min[mV] -112.0]  -120 pass > b

Max[mV] 106.0 120 pass e
102=3.4A L—»mwm men-
CH1=Vol >
CH3=lol

@ 50.0mvak

Iz.uums

S00KS/s

@
1.00mv

Load step slew rate 0.5A/

us

@ 3.00A & 10k points
@ Max 106mv ]
Load step slew rate 0.5A/us @ Min —112my
Measured: Dynamic load(Vol) keeics
Test conditions:
Input Voltage: Vi=191V
Output Current: lol=1to 3.4A
Temperature: Ta =50 °C
Meas. Limit
Min[mV] -110.0[  -120 pass [ , 1
Max[mV] 120
102=3.4A : " : Lw«
CH1=Vol >
CH3=lo1

@ 50.0mvak
@ 3.00A &

Iz.uums

S00KS/s
10k points

@
1.00mv

108mv

@ Vax
@ Min —110mvy

]
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Dynamic load

Measured:

Input Voltage:
Output Current:
Temperature:

(continued)

Dynamic load(Vol)

Test conditions:

Vi=220V
101=0.2 to 1A
Ta=0°C

Stop

Test Result:
Meas. Limit
Min[mV] -36.8] -120 pass
Max[mV] 36.8 120 pass
102=3.4A
CH1=Vol
CH3=lo1

()

an

@ 20.0mvak

S00KS/s

Iz.uums

@
1.20mv

Measured:

Dynamic load(Vol)

Test conditions:

1.00A & 10k points
Max 36.8mV ]
Load step slew rate 0.5A/us Min —36.8mV
ek Stop

Load step slew rate 0.5A/us

Input Voltage: Vi=220V
Output Current: 101=0.2 to 1A
Temperature: Ta=25°C
Meas. Limit ' '
Min[mV] -36.0] -120 pass 03 : :
Max[mV] 34.4 120 pass
102=3.4A % L-m
CH1=Vol >
CH3=lol
@ 20.0mVak Iz.uums 500KS/s .ﬁ—
@ 1.00A & 10k points 1.20my
@ Vax 34.4mV
Load step slew rate 0.5A/us g Min -36.0mv ]
Measured: Dynamic load(Vol) keeics
Test conditions:
Input Voltage: Vi=220V
Output Current: 101=0.2 to 1A
Temperature: Ta =50 °C
Meas. Limit l
Min[mV] -37.6] _-120 pass I e =4
Max[mV] 120
102=3.4A % Lu-m-m
CH1=Vol >
CH3=lol

@ 20.0mvak
@ 1.00A &

Iz.uums

S00KS/s
10k points

@
1.20mv

35.2mv

@ Vax
@ Min —-37.6mv

]
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Dynamic load

Measured:

Input Voltage:
Output Current:
Temperature:

(continued)

Dynamic load(Vol)

Test conditions:

Vi=220V
lol=1to 3.4A
Ta=0°C

Stop

Test Result:

Meas. Limit
Min[mV] -116.0f -120 pass
Max[mV] 114.0 120 pass
102=3.4A
CH1=Vol
CH3=lo1

()

[

@ 50.0mvak

Iz.uums

S00KS/s

@
1.00mv

Measured:

Dynamic load(Vol)

Test conditions:

[

3.00A & 10k points
Max 114mv ]
Load step slew rate 0.5A/us Min —116my
ek Stop

Input Voltage: Vi=220V
Output Current: lol=1to 3.4A
Temperature: Ta=25°C
Meas. Limit

Min[mV] -110.0f -120 pass

Max[mV] 108.0 120 pass
102=3.4A
CH1=Vol
CH3=lol

()

NS

A

@ 50.0mvak

Iz.uums

S00KS/s

@
1.00mv

Load step slew rate 0.5A/us

@ 3.00A & 10k points
@ Max 108mV ]
Load step slew rate 0.5A/us @ Min —110my
Measured: Dynamic load(Vol) keeics
Test conditions:
Input Voltage: Vi=220V
Output Current: lol=1to 3.4A
Temperature: Ta =50 °C
Meas. Limit
Min[mV] -108.0[ -120 pass __|m Y 1
Max[mV] 120
102=3.4A : : Lw"
CH1=Vol >
CH3=lo1

@ 50.0mvak
@ 3.00A &

Iz.uums

S00KS/s
10k points

@
1.00mv

108mv

@ Vax
@ Min —108mv

]
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Dynamic load (continued)

Measured:
Test conditions:

Dynamic load(Vol)

Input Voltage: Vi=242V
Output Current: 101=0.2 to 1A
Temperature: Ta=0°C

Stop

Test Result:
Meas. Limit
Min[mV] -36.0| -120 pass
Max[mV] 36.8 120 pass
102=3.4A
CH1=Vol
CH3=lo1

()

L«M

@ 20.0mvak

Iz.uums

S00KS/s

@
1.20mv

Measured:
Test conditions:

Dynamic load(Vol)

1.00A & 10k points
Max 36.8mV ]
Load step slew rate 0.5A/us Min —-36.0mV
ek Stop

Load step slew rate 0.5A/us

Input Voltage: Vi=242V
Output Current: 101=0.2 to 1A
Temperature: Ta=25°C
Meas. Limit l l
Min[mV] -36.0[  -120 pass I :
Max[mV] 32.8 120 pass
102=3.4A % me
CH1=Vol >
CH3=lol
@ 20.0mvAk Iz.uums 500KkS/8 -
@ 1.00A & 10k points 1.20my
@ Max 32.8mV ]
Load step slew rate 0.5A/us @ Min -36.0mvV
Measured: Dynamic load(Vol) keeics
Test conditions:
Input Voltage: Vi=242V
Output Current: 101=0.2 to 1A
Temperature: Ta =50 °C
Meas. Limit l '
Min[mV] -36.0[  -120 pass I - :
Max[mV] 120
: i |
102=3.4A Lﬂ«w
CH1=Vol >
CH3=lo1

@ 20.0mvak
@ 1.00A &

Iz.uums

S00KS/s
10k points

@
1.20mv

34.4mv

@ Vax
@ Min —36.0mVv

]
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Dynamic load

Measured:

Input Voltage:
Output Current:
Temperature:

(continued)

Dynamic load(Vol)

Test conditions:

Vi=242V
lol=1to 3.4A
Ta=0°C

Stop

Measured:

Dynamic load(Vol)

Test conditions:

Test Result:
Meas. Limit
Min[mV] -112.0] -120 pass |5
Max[mV] 112.0 120 pass oo
102=3.4A % Ltmmm
CH1=Vo1 >
CH3=lol
@ 50.0mvAk Iz.uums 500KkS/8 -
3.00A & 10k points 1.00mv
Max 112mv ]
Load step slew rate 0.5A/us Min —112my
ek Stop

Load step slew rate 0.5A/us

Input Voltage: Vi=242V
Output Current: lol=1to 3.4A
Temperature: Ta=25°C
Meas. Limit
Min[mV] -108.0]  -120 pass I i .
Max[mV] 108.0 120 pass s
102=3.4A W ] memm
CH1=Vol >
CH3=lo1
@ 50.0mvAk Iz.uums 500KkS/8 -
@ 3.00A & 10k points 1.00my
@ Max 108mV ]

Load step slew rate 0.5A/us @ Min —108mv

Measured: Dynamic load(Vol) keeics

Test conditions:

Input Voltage: Vi=242V

Output Current: lol=1to 3.4A

Temperature: Ta =50 °C

Meas. Limit

Min[mV] -112.0] -120 pass , i

Max[mV] 120
102=3.4A : : L'N
CH1=Vol >
CH3=lo1

@ 50.0mvak
@ 3.00A &

Iz.uums

S00KS/s
10k points

@
1.00mv

108mv

@ Vax
@ Min —11z2mv

]
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Dynamic load (continued)

Measured: Dynamic load(Vo2) |Es=s
Test conditions:
Input Voltage: Vi=191V
Output Current: 102=0.2 to 1A
Temperature: Ta=0°C
Meas. Limit : l. : ] l

Min[mV] -4.4]  -120 pass A : ; . :

Max{mV] 3.4] 120 pass | |
101=3.4A mw
CH1=no use >
CH3=lo2

2 2.00ms S00KS/s 2
@ 1.00A & 10k points 1.00my
2
2

Load step slew rate 0.5A/us

Measured: Dynamic load(Vo2) keeics
Test conditions:
Input Voltage: Vi=191V
Output Current: 102=0.2 to 1A
Temperature: Ta=25°C
Meas. Limit : : ] l
Min[mV] -5.4 -120 pass A : : - :
Max[mV] 4.2 120 pass [ ’

Comment: : : } :
l01=3.4A : : b ;
CH1=no use : :
CH3=l02
2 2.00ms 500KS/s 2
@ 1.00A & }( 10k points 1.00my
E ]
2

()

Load step slew rate 0.5A/us

Measured: Dynamic load(Vo2) keeics
Test conditions:
Input Voltage: Vi=191V
Output Current: 102=0.2 to 1A
Temperature: Ta =50 °C
Meas. Limit : ' : ] l
Min[mV] -5.6| -120 pass ; : ]
Max[mV] 4.6 120 pass
101=3.4A m : i
CH1=no use >
CH3=lo2

R

2 2.00ms S00KS/s 2
1.00A & 10k points 1.00mv

Load step slew rate 0.5A/us
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Dynamic load (continued)

Measured: Dynamic load(Vo2) |Es=s
Test conditions: Add CaplLoad
Input Voltage: Vi=191V
Output Current: lo2=1 to 3.4A
Temperature: Ta=0°C
Meas. Limit : ' l
Min[mV] -7.6/ -120 pass . R By ] b i e
Max[mV] 8.4 120 pass |— r
101=3.4A : : : :
CH1=no use 2
CH3=l02
2 Iz.uums 500kS/5 2
10k points 1.00mv

@ 3.00A &
2
2

i

Load step slew rate 0.5A/us

Measured: Dynamic load(Vo2) keeics
Test conditions: Add CaplLoad
Input Voltage: Vi=191V
Output Current: lo2=1 to 3.4A
Temperature: Ta=25°C
Meas. Limit : : ] o :
Minimv] 7.6] 120 pass ' —"ﬁ"’#ﬂ : l ' el 1 : ‘
Max[mV] 8.4 120 pass ‘ 1
lo1=3.4A ww
CH1=no use > : : : :
CH3=lo2
2 Iz.uums 500kS/5 2
10k points 1.00mv

@ 3.00A &
2
2

i

Load step slew rate 0.5A/us

Measured: Dynamic load(Vo2) keeics
Test conditions: Add CapLoad
Input Voltage: Vi=191V
Output Current: lo2=1 to 3.4A
Temperature: Ta =50 °C
Meas. Limit : I M?f ﬁaﬂf
Min[mV] -9.6/ -120 pass = e R rerTe
Max[mV] 12.0 120 pass
101=3.4A - ! : !
CH1=no use >
CH3=lo2
2 2.00ms 500KS/s 2
3.00A & }( 10k points 1.00mv

R

i

Load step slew rate 0.5A/us
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Dynamic load (continued)

Measured: Dynamic load(Vo2) |Es=s
Test conditions:
Input Voltage: Vi=220V
Output Current: 102=0.2 to 1A
Temperature: Ta=0°C
Test Result:
Meas. Limit : : ] l
Min[mV] -4.4]  -120 pass ; ; g
Max[mV] 3.8 120 pass
Comment: } “
101=3.4A MM
CH1=no use >
CH3=lo2

Load step slew rate 0.5A/us

2 2.00ms S00KS/s 2
@ 1.00A & 10k points 1.00my
2
2

ea ed Dyna oad(Vo
e onditio ek Stop
Input Voltage: Vi=220V
Output Current: 102=0.2 to 1A
Temperature: Ta=25°C
Meas. Limit
Min[mV] -5.2| -120 pass : l : ] l
Max[mV] 4.0 120 pass H ” ; h "
| |
101=3.4A
CH1=no use : : ] :
CH3=l02 : ' :
2 2.00ms 500KS/s 2
Load step slew rate 0.5A/us f 1.00A & I 10k points _ 1.00mv ]]
2
2
Measured: Dynamic load(Vo2)
Test conditions: el Stop
Input Voltage: Vi=220V
Output Current: 102=0.2 to 1A
Temperature: Ta=50"°C
Meas. Limit
Min[mV] 5.8 -120 pass : l : ] l
Max[mV] 4.6 120 pass i ; ; h
CH1=no use . : : e
CH3=l02
2 2.00ms 500KS/s 2
Load step slew rate 0.5A/us f 1.00A & I 10k points _ 1.00mv ]]
2
2
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Dynamic load (continued)

Measured: Dynamic load(Vo2)
Test conditions: Add Capload 235t
Input Voltage: Vi=220V
Output Current: lo2=1 to 3.4A
Temperature: Ta=0°C
Meas. Limit
Min[mV] -8.0] -120 pass
Max[mV] 8.0 120 pass
101=3.4A
CH1=no use
B
CH3=lo2
2 2.00ms 500kS/s 2
Load step slew rate 0.5A/us F? 3004 & I 10k points "““m"]
2
Measured: Dynamic load(Vo2)
Test conditions: Add Capload 235t
Input Voltage: Vi=220V
Output Current: lo2=1 to 3.4A
Temperature: Ta=25°C
Meas. Limit : : : :
Min[mV] -8.8|  -120 pass
Max[mV] 8.4 120 pass . . ' . A M"Mj . . . [ . Mﬁ el
' T | ' I
101=3.4A : : ] :
CH1=no use MWM
B
CH3=lo2
2 2.00ms 500kS/s 2
Load step slew rate 0.5A/us F? 3004 & I 10k points "““'“"]
2
Measured: Dynamic load(Vo2)
Test conditions: Add CaplLoad KeSSE
Input Voltage: Vi=220V
Output Current: lo2=1 to 3.4A
Temperature: Ta =50 °C
Meas. Limit : S ] :
Min[mv] -10.8] _-120 pass | e | /
Max[mV] 14.0/ 120 pass NI N TR, N T T . .ol
| ' -
l01=3.4A Wrm ’ r—.—-—.—m
CH1=no use ’ : ] : [W—
B
CH3=lo2
2 2.00ms 500kS/s 2
Load step slew rate 0.5A/us ? 3004 & I 10k points "““'“"]
2
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Dynamic load (continued)

Measured: Dynamic load(Vo2)
Test conditions: ek Stop
Input Voltage: Vi=242V
Output Current: 102=0.2 to 1A
Temperature: Ta=0°C
Meas. Limit : : :
Min[mV] -4.4]  -120 pass ' l
Max[mV] 4.0 120 pass 1
' T ' 1
101=3.4A : . . :
CH1=no use mm
B : : ] :
CH3=lo2
2 2.00ms 500kS/s 2
Load step slew rate 0.5A/us F? 1.004 & I 10k points "““m"]
2
Measured: Dynamic load(Vo2)
Test conditions: el Stop
Input Voltage: Vi=242V
Output Current: 102=0.2 to 1A
Temperature: Ta=25°C
Meas. Limit : : :
Min[mV] -5.0] -120 pass l l
Max[mV] 4.2 120 pass '
] (
101=3.4A
CH1=no use : : ] :
CH3=lo2 . : j :
2 2.00ms 500kS/s 2
Load step slew rate 0.5A/us F? 1.004 & I 10k points "““'“"]
2
Measured: Dynamic load(Vo2)
Test conditions: el Stop
Input Voltage: Vi=242V
Output Current: 102=0.2 to 1A
Temperature: Ta =50 °C
Meas. Limit : : ]
Min[mV] 6.0] -120 pass 1 l
Max[mV] 4.8 120 pass " s
l01=3.4A m : rw———mn
CH1=no use N ]
CH3=lo2
2 2.00ms 500kS/s 2
Load step slew rate 0.5A/us ? 1.004 & I 10k points "““'“"]
2
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Dynamic load (continued)

Measured: Dynamic load(Vo2)
Test conditions: Add Capload 235t
Input Voltage: Vi=242V
Output Current: lo2=1 to 3.4A
Temperature: Ta=0°C
Meas. Limit
Min[mV] -7.6] -120 pass
Max[mV] 8.4 120 pass
101=3.4A
CH1=no use
B
CH3=lo2
2 2.00ms 500kS/s 2
Load step slew rate 0.5A/us F? 3004 & I 10k points __1.00mv ]—
2
Measured: Dynamic load(Vo2)
Test conditions: Add Capload 235t
Input Voltage: Vi=242V
Output Current: lo2=1 to 3.4A
Temperature: Ta=25°C
Meas. Limit : : : :
Min[mV] -8.8] -120 pass l "ﬂ [ m
Max[mV] 8.4] 120 pass , R AR e
' T ' =
101=3.4A : : . :
CH1=no use mm
21 ; : : :
CH3=lo2
2 2.00ms 500kS/s 2
Load step slew rate 0.5A/us F? 3004 & I 10k points __ 1.00mv ]—
2
Measured: Dynamic load(Vo2)
Test conditions: Add CaplLoad KeSSE
Input Voltage: Vi=242V
Output Current: lo2=1 to 3.4A
Temperature: Ta =50 °C
Meas. | Limit : : . A :
Min[mV] -10.4| -120 pass | / ‘
Max[mV] 17.2 120 pass — ; ; ; ; | ; ; ; ; .
'
101=3.4A : : F"
CH1=no use : M ; .
B : : ; :
CH3=lo2
2 2.00ms 500kS/s 2
Load step slew rate 0.5A/us ? 3004 & I 10k points "““'“"]
2
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5.6 Short test

Measured: ek Slop
Test conditions:
Input Voltage: Vi=191V
Output Current: Full Load
Temperature: Ta=0°C
Test Result:
Meas. Limit
Referencqd [ : : : : : : : : : : : : : ]
CH1=Vol
CH3=l01 P
@ 400V ][cmnms 250kS/s o
@ 200a & 10k points 8.40 V
Measured: Vol Short ek Slop
Test conditions:
Input Voltage: Vi=191V
Output Current: Full Load
Temperature: Ta=25°C
Test Result:
Meas. Limit
Referencd o o o o i o o o o i o o o o ——+4
CH1=Vol
CH3=lo1 P
@ 400V ® }{4.00ms 250K575 o
@ 200a & 10k points 8.40 V
Measured: Vo1l Short ek Slop
Test conditions:
Input Voltage: Vi=191V
Output Current: Full Load
Temperature: Ta =50 °C
Test Result:
Meas. Limit
Referencd o o o o i o o o o i o o o o ——+4
CH1=Vol
CH3=lo1 P
@ 400V ® }{4.00ms 250K575 o
@ 200a & 10k points 8.40 V
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Short test (continued)

Measured: ek Slop
Test conditions:
Input Voltage: Vi=220V
Output Current: Full Load
Temperature: Ta=0°C
Test Result: .
Meas. Limit
Referencqd [ : : : : : : : : : : : : : ]
CH1=Vol
CH3=l01 P '
@ 400V }{4.00ms 250kS/s o
@ 200a & 10k points 8.40 V
Measured: Vol Short ek Slop
Test conditions:
Input Voltage: Vi=220V
Output Current: Full Load
Temperature: Ta=25°C
Test Result:
Meas. Limit
Referencd o o o o i o o o o i o o o o ——+4
CH1=Vol
CH3=lo1 P
@ 400V ® }{4.00ms 250K575 o
@ 200a & 10k points 8.40 V
Measured: Vo1l Short ek Slop
Test conditions:
Input Voltage: Vi=220V
Output Current: Full Load
Temperature: Ta =50 °C
Test Result:
Meas. Limit
Referencd o o o o i o o o o i o o o o ——+4
CH1=Vol
CH3=lo1 P
@ 400V ® }{4.00ms 250K575 o
@ 200a & 10k points 8.40 V
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Short test (continued)

Measured: ek Slop
Test conditions:
Input Voltage: Vi=242V
Output Current: Full Load
Temperature: Ta=0°C
Test Result:
Meas. Limit
Referencqd [ : : : : : : : : : : : : : ]
CH1=Vol
CH3=l01 P
@ 400V }{4.00ms 250kS/s o
@ 200a & 10k points 8.40 V
Measured: Vol Short ek Slop
Test conditions:
Input Voltage: Vi=242V
Output Current: Full Load
Temperature: Ta=25°C
Test Result:
Meas. Limit
Referencd o o o o i o o o o i o o o o ——+4
CH1=Vol
CH3=lo1 P
@ 400V ® }{4.00ms 250K575 o
@ 200a & 10k points 8.40 V
Measured: Vo1l Short ek Slop
Test conditions:
Input Voltage: Vi=242V
Output Current: Full Load
Temperature: Ta =50 °C
Test Result:
Meas. Limit
Referencd o o o o i o o o o i o o o o ——+4
CH1=Vol
CH3=lo1 P _ ‘
@ 400V ® }{4.00ms 250K575 o
@ 200a & 10k points 8.40 V
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Short test (continued)

Measured: ek Slop
Test conditions:
Input Voltage: Vi=191V
Output Current: Full Load
Temperature: Ta=0°C
Test Result: B
Meas. Limit
Reference
CH1=no use
CH3=lo2
2 4.00ms 250kS/s 2 r
b 20,0 A % }{ 10k points —s.anv}
Measured: Vo2 Short ek Slop
Test conditions:
Input Voltage: Vi=191V
Output Current: Full Load
Temperature: Ta=25°C
Test Result: B
Meas. Limit
Reference
CH1=no use
CH3=l02 &4
2 4.00ms 250kS/s 2 r
b 20,0 A % }{ 10k points —s.anv}
Measured: Vo2 Short ek Slop
Test conditions:
Input Voltage: Vi=191V
Output Current: Full Load
Temperature: Ta =50 °C
Test Result: B
Meas. Limit
Reference
CH1=no use
CH3=lo2
2 4.00ms 250kS/s 2 r
b 20,0 A % }{ 10k points —s.anv}
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Short test (continued)
ek Stop
Measured: Vo2 Short
Test conditions:
Input Voltage: Vi=220V
Output Current: Full Load
Temperature: Ta=0°C B
Test Result:
Meas. Limit
Reference
CH1=no use
!
CH3=lo2
2 4.00ms 250kS/s 2y 5
@ 2004 & ][ 10k points —s.40v]
ek Stop
ea ed 0) O
e ond 0o
Input Voltage: Vi=220V
Output Current: Full Load
Temperature: Ta=25°C B
Test Result:
Meas. Limit
Reference
CH1=no use
| 3
CH3=lo2
2 4.00ms 250kS/s 2y 5
@ 2004 & J[ 10k points —s.40v]
ek Stop
ea ed 0) O
e ond 0
Input Voltage: Vi=220V
Output Current: Full Load
Temperature: Ta =50 °C B
Test Result:
Meas. Limit
Reference
CH1=no use
CH3=lo2
2 4.00ms 250kS/s 2y 5
@ 2004 & J[ 10k points —s.40v]
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Short test (continued)
ek Stop
Measured: Vo2 Short
Test conditions:
Input Voltage: Vi=242V
Output Current: Full Load
Temperature: Ta=0°C B
Test Result:
Meas. Limit
Reference
CH1=no use
ot
CH3=lo2
2 4.00ms 250kS/s 2y 5
@ 2004 & J[ 10k points —s.40v]
ek Stop
ea ed 0) O
e ond 0o
Input Voltage: Vi=242V
Output Current: Full Load
Temperature: Ta=25°C B (W
Test Result:
Meas. Limit
Reference
CH1=no use
| 3
CH3=lo2
2 4.00ms 250kS/s 2y 5
@ 2004 & J[ 10k points —s.40v]
ek Stop
ea ed 0) O
e ond 0
Input Voltage: Vi=242V
Output Current: Full Load
Temperature: Ta =50 °C B
Test Result:
Meas. Limit
Reference
CH1=no use
E " Ee Tl 'm_.
CH3=lo2
2 4.00ms 250kS/s 2y 5
@ 2004 & J[ 10k points —s.40v]
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This report was generated fully automatically by an automatic test equipment designed at Bel Power Solutions.

The system consists of following hardware:

Type Manufacturer Serial-Number

AC Power Source:
6560 Chroma, Taiwan 656038001421

Power Analyzer:
WT310HC Yokogawa,Japan C3RH26005E

Electronic Load:
6314A Chroma, Taiwan 6314A0000618

Digital Multi Meter:

34970 Agilent,USA MY44049369
Oscilloscope:

DP0O3014 Tektronix,USA C012742
Computer:

Deskpro EVOC,China

Temperature Chamber:
VT7021 Votsch,German 58566143790010
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