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TEST EQUIPMENT USED:

Digital Multi Meter (DMM) — Model —-HP 34401A , Serial # -3146A22113,
POWER Source — Model -KIKUSUI DCR4000L, Serial #-13010090 ,
Electronic Load — Model -KIKUSUI PLC1003W, Serial # -14030789 ,
Digital Power Meter-Yokogawa, Serial# 28AW7013

Oscilloscope — Model —Tektronix TDS524A, Serial # -B010488 ,

OVP Source - HP6655A DC Power Supply Asset#3639A-01304
Electronic Load - HP6050A DC Load Asset#US37142000

Electronic Load - HP6050A DC Load Asset#US7141950

Oscilloscope - HP54503A Digitizing Scope Asset#US34510441

DMM - HP34401A Asset#US36012637

AC Source - California Instruments Model 6000L Asset#3803

Power Meter - Yokogawa WT1030 Asset#1345

Terminology used:

Vout = Output Voltage

lout = Output Current

Vin = Input Voltage

lin = Input Current

Ta = Ambient Temperature
OVP = QOver-voltage protection
OCP = Over-current protection
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EVALUATION DATA

1.- Load/Line Regulation
Vout = 24Vdc, 100% load = 42 amps , Ta =25C

Vout measured across output bussbars using local sense connections.

Local Sense
Line

lout\Vin 85VAC | 115VAC | 230VAC | 265VAC [ Regulation

0% Load 24.0095 24.0099 24.0099 24.0101 | 0.6mV 0.0025%
25% Load 24.0042 24.0042 24.0042 24.0041 | 0.1mV 0.0004%
50% Load 24.0007 24.0007 24.0006 24.0006 0.1mV 0.0004%
75% Load 23.9978 23.9978 23.9977 23.9977 0.1mV 0.0004%
100% Load 23.9949 23.9948 23.9944 23.9944 0.5mV 0.00208

Load
Regulation 14.6mV | 15.1mV | 15.5mV | 15.7mV
0.0608% | 0.0629% | 0.0645% | 0.0654%
Vout measured on load using remote sense connections.
Remote Sense
Line

lout\Vin 85VAC | 115VAC | 230VAC | 265VAC [ Regulation

0% Load 24.0057 24.0057 24.0053 24.0050 0.7mV 0.0029%
25% Load 24.0046 24.0047 24.0044 24.0039 0.7mV 0.0029%
50% Load 24.0045 24.0044  24.0043 24.0038 0.7mV 0.0029%
75% Load 24.0037 24.0037 24.0036 24.0031 0.6mV 0.0025%
100% Load 24.0025 24.0025 24.0020 24.0020 0.5mV 0.00208%

Load
Regulation 3.2mVv 3.2mV 3.3mV 3.0mVv
0.0133% | 0.0133% | 0.01375% | 0.0125%

2.- Temperature Drift
Vin =115Vac, Vout = 24Vdc , lout = 42 amps

Temperature Stability

Vout
Ta -30C 25C 60C Delta V/C %/C
Vout 24.0005 23.9355 23.9178 | 0.0827V | 0.0009188 | 0.0038287
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3.- Efficiency vs Output Current

Vout = 24vdc, 100% Load =42Amps., Ta =25C

POWER FACTOR

0.6

0.4 -

0.2

25 50 75
% LOAD

100

lout(%)\Vin | 85VAC | 115VAC | 230vAC | 265VAC
25 75517  76.087 77.3 78.01857
50 81.8314 83.292 84.9915  85.279
75 82.397 84.7058 86.9965 87.3988
100 81.395 84.713 87.7284  88.1118
EFFICIENCY VS. LOAD
90
88 -
86 -
84
5 821 —e—85vac
& 80 —=—115vac
g 78 230vac
o 76 % 265vac
74
72
70
68
25 50 75 100
% LOAD
4.- Power Factor vs Output Current
Vout = 24vdc, 100% Load = 42Amps., Ta=25C
lout(%)/Vin | 85VAC | 115VAC | 230VAC | 265VAC
0 0.9422 0.8529 0.4062  0.3353
25 0.0921 09836 0.8479  0.7854
50 0.995 0.9925 0.9384  0.9025
75 0.995 0995 0.9663 0.9463
100 0.9942 0.9959  0.978  0.9654
POWER FACTOR VS LOAD
1.2
L n .
0.8 ]
—e—85vac
—s—115vac

230vac
265vac
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5.- Standby Input Current under inhibit condition & Input Current vs Output Current

5.1 Standby Input Current under inhibit condition.

Vin(AC) | linput(AC)
85 0.398
110 0.418
132 0.436
170 0.470
220 0.552
265 0.625

5.2 Input Current vs output Current

Vout = 24vdc, 100% Load = 42Amps., Ta=25C

lout(%)/Vin 85VAC | 115VAC | 230VAC | 265VAC
0 0.935 0.757 0.748 0.774

25 3.98 2.939 1.674 1.554

50 7.338 5.329 2.756 2.474

75 10.957 7.848 3.92 3.459

100 14.834 10.465 5.127 4.486

INPUT CURRENT VS LOAD

=
(o]

H
N
\;

=
N
|

=
o
|

—e— 85vac

—=— 115vac
230vac
265vac

o
|

INPUT CURRENT (AMPS)
©

N

o ‘ ‘ ‘
0 25 50 75 100

% LOAD
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6.- Input Current Waveforms at Full Output Power
Vout = 24vdc, lout =42Amps., Ta=25C
CH1 linput 100mV/1Amp
Frequency = 60Hz

Lrm=z= 1,487

CHi~ 1.88U7

16, BEms / CHiw ZBEml} 16, BEms /

Vin = 230VAC,, lin =5.185 Amps Vin =265 VAC, lin = 4.526 Amps
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7.- Input Current harmonics and THD
Vout = 24vdc, lout =42Amps., Ta=25C

Frequency = 60Hz

Vin = 115Vac
lin = 10.482Amps
THD =7.28%

Harmonic Current (Amps)

100

[y
o

-

o
[EN

0.01

Harmonic Current @ 115VAC/ Full output power

mmm Harmonic Current
—e— |[EC61000-3-2 Class A Limit

Harmonic Order

Harmonic
Order Current (A)

1 10.454
2 0.004
3 0.703
4 0.002
5 0.088
6 0.001
7 0.105
8 0

9 0.108
10 0
11 0.105
12 0.001
13 0.097
14 0.002
15 0.084
16 0.001
17 0.066
18 0.001
19 0.048
20 0.001
21 0.04
22 0.001
23 0.045
24 0.001
25 0.053
26 0.001
27 0.056
28 0.001
29 0.051
30 0.001
31 0.039
32 0.001
33 0.024
34 0.002
35 0.008
36 0.001
37 0.021
38 0.001
39 0.029
40 0.003
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Harmonic Vin = 230Vac
Order Current (A) .

1 5124 lin=5.135 AmpS
2 0.003 THD =6.43 %
3 0.318
4 0.001
5 0.048
6 0
; gggi Harmonic Current @ 230VAC/ Full output power
9 0.025
10 0 10
11 0.022
12 0
13 0.02
14 0.002 1
15 0.012 =X
16 0 g
17 0.006 TE’
18 0.001 2 mmm Harmonic Current
19 0.009 5 0.1 o
20 0.001 (@] —e—IEC61000-3-2 Class A Limit
21 0.006 2
22 0.003 g
23 0.003 =
24 0.001 % 0.01
25 0.005
26 0.001
27 0.003 I
28 0.002 0.001 -HiH, 8 d 8
29 0.004 RRENKR SRR IANADIR
30 0.001 MGlaad %&%\%@’ 3
31 0.01 Harmonic Order
32 0.004
33 0.014
34 0.003
35 0.014
36 0.002
37 0.014
38 0.001
39 0.015
40 0.008
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8.- Current Share Test
Vin = 110VAC , Unit 1 Vout = 24.1Vdc, Unit 2 Vout = 24.0 Vdc with local sense. Ta = 25C

Current Sharing Data with Current Share pin used:

Itotal 11 12

0 0.498 -0.503

4 4507 -0.504 . )
5 = 632 5383 Current Sharing with "PC"
12 6.713 5.317

16 8.209 7.836

20 10.131 9.924

24 12.135 | 11.933

28 14.158 | 13.922

32 15911 | 16.185

36 17.898 | 18.214 <

40 19.892 | 20.233 N

44 21.892 | 22.263 =]

48 24291 | 23.877

52 26.321 | 25.860

56 28.359 | 27.839

60 30.388 | 29.832

64 32.429 | 31.815

68 34.457 | 33.812

72 36.490 | 35.805 ITotal [A]
76 38.515 | 37.805

80 40.554 | 39.796

84 42595 | 41.786

***This plot shows the sharing between two units with the PC connection in place (Excellent tracking between 2 units all the way

down to 16A (<20% full system load).
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9.- Enable Switch Test and OVP Reaction time Test

9.1 Output enable switch test

Remote On/Off Control — TTL voltage level compatible signal connected between pins 6 and 7 of the DB-15 connector. Pins
6 and 7 are isolated from all other power supply terminals. A Logic 0, short circuit or open circuit disables the power supply
output. Logic 1 enables the output. Output will reach specified limits within 50 msec of application of Logic 1. Remote
On/Off Control function is enabled by “Output Enable” switch placed in the “Remote™ position.

Channel 2 of the above listed scope is connected to the output set for 24V DC. Channel 3 is connected to the ENABLE

optocoupler operated by a TTL signal.
Remote On Control (AC present).
Channel 2: 24V Output

Channel 3: TTL Enable signal

LOGIC1OUTPUT ENABLE TEST

Tek EXIE 500kS/s

4 Acqs

3+

Ch3 200V &

T M20.0ms Ch3 N\ 600mYV

LOGIC 0 OUTPUT DISABLE TEST

15 Mar 2006
21:20:28

Tek HIIH 500ks/s 4A1£:qs| ;
L | i 1
,l A 32.4ms
| J@: 08
R Il ................ : €3 Low
. . oV
. | +
.- .......................... | :
. | - )
.................................. hooo ]
o
|.
|
I
.................................. 1
|
|
.............................. L
([
......................................... ) PR
|
|
M20.0ms Ch3 \ 600MY 15 pMar 2006
iE 2.00V B 21:22:29
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9.2- OVP REACTION TIME TEST

Overvoltage: Output voltages exceeding the OVP setpoint (20-36 volts) will cause a latched shutdown. Input Power or
Remote on/off must be cycled to restore output. The overvoltage protection setpoint will be adjustable by the user
using a front panel mounted potentiometer. The OVP adjustment range is 20 to 36 volts (24V model). In cases where
the desired OV threshold exceeds the units adjustment range maximum of 29.4V, a programming resistor will be
temporarily needed to provide the higher output voltage (voltage) to perform the adjustment.

OVERVOLTAGE TEST RESULT: OVP SETPOINT 20V (10% LOAD)

Conditions: Vin=110VAC, Vout=18.049V, Tambh=25°C.
Channel 2: Vout set to 18.0 V with sense lines opened with 4.2A load:
Tek Single Seq S.OOMS:‘&‘E

M2.00ms Ch2 #  19.0V 21 Mar 2006
15:30:35

OVP set-point = 20V, OVP Trip-point = 20.26V

OVERVOLTAGE TEST RESULT: OVP SETPOINT 29.4V (10% LOAD)

Conditions: Vin=110VAC, Vout=24.052V, Tambh=25°C.
Channel 2: Vout set to 24.0 V with sense lines opened with 4.2A load:

Tek Single Seq S.UU[MSKS 1

12 2oom:  1.0X Vert 0.002X Horz

TMS.00ms Tha F  28.0V 21 Mar 2006
16:28:12

OVP set-point = 29.4V, OVP Trip-point = 29.72V
LZSa10003 Evaluation Data 11



OVERVOLTAGE TEST RESULT: OVP SETPOINT 34.8V (10% LOAD)

Conditions: Vin=110VAC, Vout=29.411V, Tamb=25°C.
Channel 2: Vout set to 29.4 V with sense lines opened with 3.4A load:

Tek Ei{idiR Single Seq S.OU[MSKS :

OVP set-point = 34.8V, OVP Trip-point =

M5.00ms 77330V 21 Mar 2006

35.08V

LZSa10003 Evaluation Data
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10.- Ripple noise test.
Ripple and Noise: 75mV pk-pk max, 20MHz bandwidth. EIAJ RC-9002A Procedure.

LF Ripple at 4.2Amp (10%) load Low Input Line.

Conditions: Vin= 85VAC, Vout=24.072V, Pin=200W, Pout=101W, Eff=50.7%, Tamb=25°C.

Tek Single S(raq 5.00MS/s
-
L

1
1
A 20.4mV
o SR ol oy

20.4my

TR 00TV MT0.0ms CR2 F - 6.6MY 17 Mar 2006
16:45:57

HE Ripple at 4.2Amp (10%) load Low Input Line.

Conditions: Vin= 85VAC, Vout=24.072V, Pin=200W, Pout=101W, Eff=50.7%, Tamb=25°C.

Tek Single S(raq 10.0GS/S ET
-
[ I

1A 20.4mV
{@: 10.2mv

.............................. 2 PK—PK
20.4my

TTRIE 0.0 M5.000s T2 7 6.6MV 17 Mar 2006
16:49:51

LZSa10003 Evaluation Data
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LF Ripple at 4.2Amp (10%) load High Input Line.

T

Conditions: Vin=220VAC, Vout=24.072V, Pin=188W, Pout=101W, Eff=53.7%, Tamb=25°C.
Tek Single S(raq 5.00MS/s -~

A 21.6mVY

HE Ripple at 4.2Amp (10%)

TMT0.0ms ChD S 5.4mV
1

load High Input Line.

1@: 10.8mV

C2 Pk—Pk
21.6mv

7 Mar 2006
6:57:25

Tek Single S(raq 10.0GS5/S ET
-
[ ]

=

—WGE 0. 0my

SMS.00[s CT2 7 5.4mMV 17 Mar 2006

LZSa10003 Evaluation Data

Conditions: Vin=220VAC, Vout=24.072V, Pin=188W, Pout=101W, Eff=53.7%, Tamb=25°C.

A 20.4mV
l@: 10.4mv

C2 Pk—-Pk
20.4myv

16:59:38
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LF Ripple at 10.5Amp (25%) load Low Input Line.
Conditions: Vin=110VAC, Vout=24.069V, Pin=361W, Pout=252.7W, Eff=69.9%, Tamb=25°C.

Tek Single S(raq 5.00M5/5
L

=

A 22.4mV
l@: 11.6mv
............................................................ S
22.4mv

COEE 0. 0my b M0 0ms Che o 5.4mMV 17 Mar 2006
17:08:21

HF Ripple at 10.5AmMp (25%) load Low Input Line.
Conditions: Vin=110VAC, Vout=24.069V, Pin=361W, Pout=252.7W, Eff=69.9%, Tamb=25°C.

Tek Single Sf:q 10.0G5/s ET
-
[ !

1=

A 22.4mv
l@: 11.6my
............................................................ -
22.4mV

—TRIE 0. 0m o M5.00ps (T2 7 5.4mV 17 Mar 2006
17:10:27
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LF Ripple at 10.5Amp (25%) load High Input Line.
Conditions: Vin=220VAC, Vout=24.069V, Pin=355W, Pout=252.7W, Eff=71.2%, Tamb=25°C.

Tek Single S(raq 5.00MS/s
-
L

]
1

A 23.2mVv
Ji@: 12.0my

C2 Pk-Pk
23.2my

“CEIE 0. 0mh M10.0ms CT F S5.4MV 17 Mar 2006
17:15:053

HE Ripple at 10.5Amp (25%) load High Input Line.
Conditions: Vin=220VAC, Vout=24.069V, Pin=355W, Pout=252.7W, Eff=71.2%, Tamb=25°C.

Tek Single S(raq 10.0GS/s ET
-
[ !

T

1A 22.0mV
T@: 10.8mv
............................................................ S
22.0mvy

I T0.0n o M5.00[s (T2 7 5.4mMV 17 Mar 2006
17:13:26
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LF Ripple at 21.0Amp (50%) load Low Input Line.
Conditions: Vin=110VAC, Vout=24.049V, Pin=633W, Pout=505W, Eff=79.7%, Tamb=25°C.

Tek Single Sﬁ:q 5.00MS/s
-
L

1=

T A 24.0mv
l@: 12.4my

C2 Pk-Pk
24.0mv

~EIE TO0mY O MT0.0ms Ch2 7 5.4MV 17 Mar 2006
17:22:49

HF Ripple at 21.0Amp (50%) load Low Input Line.
Conditions: Vin=110VAC, Vout=24.049V, Pin=633W, Pout=505W, Eff=79.7%, Tamb=25°C.

Tek Single S(raq 10.0G5/s ET
-
[ !

1A 23.6my
1@ 12.4mV
............................................................ €2 Pk—Pk
23.6mv

TOORT o MS.00ps Ch2 7 5.4MV 17 Mar 2006
17:24:55

LZSa10003 Evaluation Data 17



LF Ripple at 21.0Amp (50%) load High Input Line.
Conditions: Vin=220VAC, Vout=24.049V, Pin=623W, Pout=505W, Eff=81.1%, Tamb=25°C.

Tek Single S(raq 5.00M5/s
.
L

1=

1A 24.8mV
l@: 12.8mv
............................................................ I
24.8mV

S TO 0 MT0.0ms T2 4 5.4mV 17 Mar 2006
17:30:27

HF Ripple at 21.0Amp (50%) load High Input Line.
Conditions: Vin=220VAC, Vout=24.049V, Pin=623W, Pout=505W, Eff=81.1%, Tamb=25°C.

Tek Single S(raq 10.0GS/s ET
-
L )

N —

AL 23.2mV
l@: 12.0mv
"""""""""""""""""""""""""""""""""""""" €2 Pk—Pk
23.2mv

~CE 0 0n T M5.000s Ch2 4 5.4mV 17 Mar 2006
17:28:15
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LF Ripple at 31.5Amp (75%) load Low Input Line.
Conditions: Vin=110VAC, Vout=24.042V, Pin=921W, Pout=757W, Eff=82.2%, Tamb=25°C.

Tek FIiiR Single S(raq 5.00MS/s
L

T et

AL 26.0mV
:@: 13.6mV

C2 Pk—-Pk
26.0mv

“EIE T0.omyh MT0.0ms Cho F - 5.4mV 17 Mar 2006
17:48:57

HFE Ripple at 31.5Amp (75%) load Low Input Line.

Conditions: Vin=110VAC, Vout=24.042V, Pin=921W, Pout=757W, Eff=82.2%, Tamb=25°C.

Tek Single Sf:q 10.0GS/S ET
-
[ I

1=

A 25.2my

J@: 13.2mv
............................................................ PR
25.2mV

—TRIE 0. 0m o M5.00ps (T2 7 5.4mV 17 Mar 2006
17:51:12

LZSa10003 Evaluation Data
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LF Ripple at 31.5Amp (75%) load High Input Line.
Conditions: Vin=220VAC, Vout=24.042V, Pin=899W, Pout=757W, Eff=84.2%, Tamhb=25°C.

Tek Single S(raq 5.00MS/s
L

-

=

AL 26.0mV

l@: 13.6mv
............................................................ o phpk
26.0mv

R 00RO MT0.0ms T2 5.4MV 17 Mar 2006
17:55:51

HFE Ripple at 31.5Amp (75%) load High Input Line.
Conditions: Vin=220VAC, Vout=24.042V, Pin=899W, Pout=757W, Eff=84.2%, Tamb=25°C.

Tek Single S(raq 10.0GS/s ET
-
L U

1=

C A 24.8mV
j@: 13.2mv
.............................. S
24.8mV

SR T0OnTn M5.000s Ch2 £ 5.4mMV 17 Mar 2006
17:34:16
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LF Ripple at 42.0Amp (100%) load Low Input Line.
Conditions: Vin=110VAC, Vout=24.038V, Pin=1220W, Pout=1010W, Eff=82.8%, Tamb=25°C.

Tek Single Sﬁ:q 5.00MS/s
-
L

1=

T A 28.8mV
j@: 15.2mv

C2 Pk-Pk
28.8mv

S 0 onT o MT0.0ms ChE £ 5.4mV. 17 Mar 2006
17:59:22

HF Ripple at 42.0Amp (100%6) load Low Input Line.
Conditions: Vin=110VAC, Vout=24.038V, Pin=1220W, Pout=101W, Eff=82.8%, Tambh=25°C.

Tek Single S(raq 10.0G5/s ET
-
[ 1

1=

A 28.4mV

l@: 14.8mv
................................. -
28.4mv

R T00m T M5.000s (T2 4 5.4mV 17 Mar 2006
18:01:19
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LF Ripple at 42.0Amp (100%) load High Input Line.
Conditions: Vin=220VAC, Vout=24.037V, Pin=1181W, Pout=1010W, Eff=85.5%, Tamb=25°C.

Tek Single S(raq 5.00M5/s
.
L

==

A 28.0mV
{@: 14.8mv

C2 Pk—Pk
28.0mv

R TO0mv o MT0.0ms Ch2 4 5.4mMV 17 Mar 2006
18:05:58

HF Ripple at 42.0Amp (100%) load High Input Line.
Conditions: Vin=220VAC, Vout=24.037V, Pin=1181W, Pout=101W, Eff=85.5%, Tamb=25°C.

Tek Single S(raq 10.0GS/s ET
-
[ !

—— —— - 26, smv
_ @ 14.0my

................. L e
| 26.8mv

E— EOE 0. 0mTV 0 M5.000s Ch2 7 5.4mMV 17 Mar 2006
18:04:16
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LF Ripple at 42.0Amp (1009%) load Low Input Line.
Conditions: Vin=110VAC, Vout=18.009V, Pin=941W, Pout=756W, Eff=80.4%, Tamh=25°C.

Tek Single qu 5.00MS/s
.
L

1=

T A 26.8mV
l@: 14.0mv

C2 Pk-Pk
26.8my

ST O ORTY L M0.0ms ChE F o 5.4WV 17 Mar 2006
18:15:40

HF Ripple at 42.0Amp (100%) load Low Input Line.
Conditions: Vin=110VAC, Vout=18.009V, Pin=941W, Pout=756W, Eff=80.4%, Tamb=25°C.

-
U

Tek Single Straq 10.0G5/s ET
L

==

T A 26.4my
@: 13.6mv

C2 Pk-Pk
26.4mv

T 0 0RTY L M B.00ps ChE £ 5.4mV 17 Mar 2006
18:19:02

LZSa10003 Evaluation Data
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LF Ripple at 42.0Amp (100%) load High Input Line.
Conditions: Vin=220VAC, Vout=18.009V, Pin=917W, Pout=756W, Eff=82.4%, Tamhb=25°C.

Tek Single S(raq 5.00MS/s
-
L

1=

AL 26.8mV

J@: 14.0mv
.................................. R
26.8my

TR O 0mv U MT0.0ms ChE £ 5.4MY 17 Mar 2006
18:24:53

HF Ripple at 42.0Amp (100%) load High Input Line.
Conditions: Vin=220VAC, Vout=18.009V, Pin=917W, Pout=756W, Eff=82.4%, Tamb=25°C.

Tek Single S(raq 10.0G5/s ET
-
[ I

T et

1A 25.6mV

@: 13.2mv
............................................................ -
25.6mv

CEE O ORY S MS.00S CR2 F S.4WV 17 Mar 2006
18:23:12

LZSa10003 Evaluation Data
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LF Ripple at 34.0Amp (1009%) load Low Input Line.
Conditions: Vin=110VAC, Vout=29.193V, Pin=1184W, Pout=993W, Eff=83.8%, Tamb=25°C.

Tek Single qu 5.00MS/s
.
L

1=

T A 25.6mY
l@: 13.6mv

C2 Pk-Pk
25.6my

ST O ORTY L M0.0ms ChE F o 5.4WV 17 Mar 2006
18:29:23

HF Ripple at 34.0Amp (100%6) load Low Input Line.
Conditions: Vin=110VAC, Vout=29.193V, Pin=1184W, Pout=993W, Eff=83.8%, Tambh=25°C.

Tek Single S(raq 10.0GS/S ET
-
[ !

==

A 24.8mV

@: 12.8mV
............................................................ bk
24.8mvy

~ERE 0. 0RTV L M 5.000s Ch2 F 5.4mMV 17 Mar 2006
18:33:00
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LF Ripple at 34.0Amp (100%) load High Input Line.

Conditions: Vin=220VAC, Vout=29.192V, Pin=1148W, Pout=993W, Eff=86.5%, Tamb=25°C.

Tek Single S(raq 5.00MS5/s
.
L

1=

A 25.6mV
l@: 13.6mv

C2 Pk—-Pk
25.6mv

SR T ORI MT0.0Ms TR S 5.4MV 17 Mar 2006
18:38:22

HE Ripple at 34.0Amp (100%) load High Input Line.

Conditions: Vin=220VAC, Vout=29.192V, Pin=1148W, Pout=993W, Eff=86.5%, Tamb=25°C.

Tek Single S(raq 10.0G5/s ET
-
[ I

=

A 24.8mV

@: 13.2mv
____________________________________________________________ A
24.8mv

TR T0.0m O M5.000s Ch F 5.4MV 17 Mar 2006
18:36:08
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11.- Common noise test.
X1 scope probe connected to channel 2 of the above listed oscilloscope and placed directly across
the ground and buss bars of the supply without the use of a ground strap.

Conditions: Vin=110VAC, Vout=24.045V, Pout=1000W, Tamb=25°C.

Common Noise test (+) bar. Common Noise test (-) bar.
Tek l0.0kS/[s 148 A_Eqs 1 Tek m.oksz;s 163 Achs .
____________________________________ a 1s0m [T : Ta: T00my
j@: 66mv | : : : : : : {®: 36mv

96V § May 2 TTEIE T00mV 6 M10.0ms LineF  39.6 V g May 2006
16:37:2! 16:38:27

Conditions: Vin=220VAC, Vout=24.045V, Pout=1000W, Tamb=25°C.

Common Noise test (+) bar. Common Noise test (-) bar.
Tek l0.0kS/[s 187 Achs T Tek lo.oksf’er; 42 A_ngs ]
: a tasmy T R S e oy
{@: 88mv : : : : : : : @ —58mv

T TGS e 7 358V 8 May 200 oo 100 THE 756V § May 2006
16:41:02 16:41:49
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12.- Dynamic Load Response.
Conditions: Room temperature. Freq = 250 Hz, 50% Duty Cycle and dI/dT=1A/uS.

TRANSIENT RESPONSE 10% - 25% FULL LOAD:
Conditions: Vin=110VAC, Vout=18.0V, Tamb=25°C. Load Step; 4.2A to 10.5A.
Channel 3:; 18V Output.

Peak Overshoot: 60mV
Peak Undershoot: 72mV

Tek ETE 100MS/s 117 Acgs
.
E T

7 wda

A 132mv
@: 6omv

C3 Max
G0my

C3 Min
—-72Zmy

C3 Pk-Pk
132my

S 55-0.0.}1.55 TR T Seamv 13 Apr 2006

50.0mvnEy 11:31:46

TRANSIENT RESPONSE 25% - 50% FULL LOAD:
Conditions: Vin=110VAC, Vout=18.0V, Tamb=25°C. Load Step; 10.5A to 21.0A.
Channel 3: 18V Output.

Peak Overshoot: 90mV
Peak Undershoot: 104mV

Tek Single S(Faq 100MS/s
E

::-|

A 194my
l@: 9omv

C3 Max
a0my

C3 Min
—104mv

C3 Pk-Pk
194my

W 500ps CH3 \  ~SSMV 13 Apr 2006

50.0mVe 11:40:41
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TRANSIENT RESPONSE 50% - 75% FULL LOAD:

Conditions: Vin=110VAC, Vout=18.0V, Tamb=25°C. Load Step; 21.0A to 31.5A.

Channel 3: 18V Output.

Peak Overshoot: 96mV
Peak Undershoot: 104mV

Tek Single S(Faq 100MS/s
E

7 e

AL 200mY
J@: 96mv

C3 Max
96mv

C3 Min
—104my

C3 Pk—Pk
200my

50. 0mMV*E

~M500ps Ch3 L —85mMV 13 Apr 2006
11:43:48

TRANSIENT RESPONSE 75% - 100% FULL LOAD:

Conditions: Vin=110VAC, Vout=18.0V, Tamb=25°C. Load Step; 31.5A to 42.0A.

Channel 3:; 18V Output.

Peak Overshoot: 104mV
Peak Undershoot: 112mV

Tek Single qu 100MS/s
E

::-|

N i

A 216mV
Ja@: 104my

C3 Max
104mV

C3 Min
—112my

C3 Pk—Pk
216my

e 50.0mV"E

W 500Hs Ch3 L —85MV 13 Apr 2006

12:40:34

LZSa10003 Evaluation Data

29



TRANSIENT RESPONSE 10% - 25% FULL LOAD:
Conditions: Vin=110VAC, Vout=24.0V, Tamb=25°C. Load Step; 4.2A to 10.5A.
Channel 3:; 18V Output.

Peak Overshoot: 60mV
Peak Undershoot: 74mV

Tek Single qu 100MS/s
E

T e

A 134my
l@: 60my

C3 Max
60my

C3 Min
—74mv

C3 Pk-Pk
134my

. 13 e 200
TRANSIENT RESPONSE 25% - 50% FULL LOAD:

Conditions: Vin=110VAC, Vout=24.0V, Tamb=25°C. Load Step; 10.5A to 21.0A.
Channel 3:; 18V Output.

Peak Overshoot: 90mV
Peak Undershoot:; 106mV

Tek Single qu 100MS/s
E

A 196my
l@: 90my

C3 Max
90my

C3 Min
—-106mv

C3 Pk-Pk
196my

30.0mVhE 12:53:04
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TRANSIENT RESPONSE 50% - 75% FULL LOAD:

Conditions: Vin=110VAC, Vout=24.0V, Tamb=25°C. Load Step; 21.0A to 31.5A.
Channel 3: 18V Output.

Peak Overshoot: 96mV
Peak Undershoot:; 106mV

Tek Single qu 100MS/s
E

7 s

A 202mv
l@: 96my

C3 Max
96my

C3 Min
—106mV

C3 Pk-Pk
202my

— i 55-0.0.}1.55 —— _\_ . .—EGI?In;I\'a' 13 Apr 2006
13:01:43

50.0MV*by
TRANSIENT RESPONSE 75% - 100% FULL LOAD:

Conditions: Vin=110VAC, Vout=24.0V, Tamb=25°C. Load Step; 31.5A to 42.0A.
Channel 3: 18V Output.

Peak Overshoot: 108mV
Peak Undershoot: 112mV

Tek Single qu 100MS/s
E

A 220mV
l@: 108mv

C3 Max
108mv

C3 Min
-112Zmy

C3 Pk-Pk
220my

W5001s CHI X —67MV 13 Apr 2006
13:04:09

50.0MV*by
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TRANSIENT RESPONSE 10% - 25% FULL LOAD:
Conditions: Vin=110VAC, Vout=29.4V, Tamb=25°C. Load Step; 3.4A to 8.5A.
Channel 3: 18V Output.

Peak Overshoot: 50mV
Peak Undershoot: 62mV

Tek Single qu 100MS/s
E

7 s

A 112my
l@: s0my

C3 Max
30my

C3 Min
—62mv

C3 Pk-Pk
11Z2myv

— i 55-0.0.}1.55 —— _\_ . .—55.2.n;|\.-" 13 Apr 2006
13:40:38

50.0MV*by

TRANSIENT RESPONSE 25% - 50% FULL LOAD:
Conditions: Vin=110VAC, Vout=29.4V, Tamb=25°C. Load Step; 8.5A to 17.0A.
Channel 3: 18V Output.

Peak Overshoot: 76mV
Peak Undershoot: 94mV

Tek Single S(raq 100MS/s
E

7 e

LA 170mY
l@: 76my
"""""""""""""""" 1 €3 Mmax
76my

C3 Min
—94mV

C3 Pk—Pk
170my

~W500[s Ch3 v —6TMV 13 Apr 2006

50.0myas 13:44:56
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TRANSIENT RESPONSE 50% - 75% FULL LOAD:
Conditions: Vin=110VAC, Vout=29.4V, Tamb=25°C. Load Step; 17.0A to 25.5A.
Channel 3:; 18V Output.

Peak Overshoot: 80mV
Peak Undershoot: 98mV

Tek Single qu 100MS/s
| &

A 178mY
l@: somv

C3 Max
somv

C3 Min
—98mv

C3 Pk-Pk
178my

: 12 pr 200
TRANSIENT RESPONSE 75% - 100% FULL LOAD:

Conditions: Vin=110VAC, Vout=29.4V, Tamb=25°C. Load Step; 25.5A to 34.0A.
Channel 3:; 18V Output.

Peak Overshoot: 84mV
Peak Undershoot: 92mV

Tek Single S(Faq 100MS/s
E

oef =

A 176mY
l@: gamv

C3 Max
S4my

C3 Min
—92mv

C3 Pk—Pk
176my

~ WM 50055 A3\ 6TMY 13 Apr 2006

50.0myA\A 13:48:47
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13.- Hold up time characteristics.

Vout = 24vdc, 100%lout = 42Amps., Ta=25C
A -85Vac

B - 115Vac

C -230Vac

D - 265Vac

Holdup time vs Load

900

800 |
700 \
600

500 -

A,B,C.D

400
200
100 + \’\’\0

O T T T
0 25 50 75 100

% Load

Holdup time (mS)

Vout = 24vdc

lout = 0% Load
CHL1 - Input Line Differential Amplifier 100v/DIV
CH2 - Output Voltage 10V/DIV

p— )

Urm=s=5G .57ml)

Vin = 85Vac Vin = 115Vac
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] ]
CurA:—864 .8ms CurA: 264 . Bms

== .
CurE:=72.80m= CurE: -T2 . B8ms
AK:TI2 . Bm= .
a6 — A T9E L=
leni= 1.263Hz k . . : : . [1ra¥: 1.763H=

Urms= j169.7ml) Urms= 191.2mU
CHiw 1.@87 ZEE L Ems S CH1~ 1.88./

Vin = 230Vac Vin = 265Vac

Vout = 24vdc

lout = 100% Load

CH1 - Input Line Differential Amplifier 100V/DIV
CH2 - Output Voltage 10V/DIV

| |

CurA:— 180 . EBms CurA:— 180 . EBms
CurE: —22 .B8ms CurE: —22 .B8ms
A TE . BBm=s A TE . BBm=s
leni= 12 J82Hz I : - : 1 ; leni= 12 J82Hz

BAAAAAAAY

LIrm=s=89 . 44ml) Urms= 132.7ml)
CHis  1.@8U/ 56 . BEmns CHis 1,880/ 56 . B6m=

Vin = 85Vac Vin = 115Vac

| |

CurA: — 180 . EBms CurA: — 180 . EBms
CurB:-22.88ms CurB:-22.88ms
Ai: TS . B0m=s Ai: TS . B0m=s
1-n#: 12 .82H2 I ; : ; 1 : 1-n#: 12 .82H2

Urms= Z&62.3ml) Urms= 302 .8ml)
CH1s 1,881/ SH . BEms / CH1s 1.@8U/ SH . BEms /

Vin = 230Vac Vin = 265Vac
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14.- Peak Inrush Current characteristics.
Spec: maximum 40 Amps at 110VAC Input / 80 Amps at 220VAC input

CH1: Input current 10A/100mV shunt

12.4 A pk. Primary Inrush Current

23.2 A pk. Secondary Inrush Current

CH2: Input Line X100 scope proble =110 VAC

Tek g Single S(raq 250kS/s
T
-

|
E

AT 124mv

' Ch3Zoom:  0.5X Vert 0.002X Horz | \
. . . i . . J@: 124my

24V 18 Apr 2006
13:02:28

200my &

CHZ1: Input current 10A/100mV shunt =37.2A pk.
CH2: Input Line = 220 VAC

Tek Ei{deR Single S(raq 250KS/s
.
|

k|
E

1AL 272mY

' Ch3Zoom: 0.5XVert 0.002X Horz . =
) ) ] i ) ] j@: 272mv

JJJJJ

-------

200my &

J'24V

LZSa10003 Evaluation Data
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15.- Start up time characteristics
Vout = 24Vdc , 100% lout =42 Amps, Ta=25C

A -lout=0%
B - lout = 50%
C - lout = 100%

800
700
600
500
400
300
200
100

Startup time (mS)

Startup time vs. Input Line

| AB.C

i /

A\ 4

85 115 230
Input Line (Vac)

265

CHL1 - Input Line Differential Amplifier 100V/DIV
CH2 - Output Voltage 10V/DIV

T e O O I

Urms= 14%.7Tml)

CHiw 1.8@EL0 CHZ= 18.6UES 288 .8msf

Vin = 85Vac

Vin = 115Vac
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CH1 - Input Line Differential Amplifier 100V/DIV
CH2 - Output Voltage 10V/DIV

Vin = 230Vac Vin = 265Vac

16.- Output Rise Time characteristics
Vout = 24Vdc, 100% Load = 42Amps , Ta = 25C
A-85VAC
B - 115VAC
C -230VAC
D - 265VAC

lout = 0% Load lout = 25% Load
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lout = 50% Load

lout = 100% Load

LZSa10003 Evaluation Data

lout = 75% Load
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17.- Output Fall Time characteristics
Vout = 24Vdc , 100% Load = 42Amps, Ta=25C
A -85VAC
B - 115VAC
C-230VAC
D - 265VAC

lout = 0% Load lout = 25% Load

lout = 50% Load lout = 75% Load
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lout = 100% Load

18.- Dynamic Line Response
SEMI F47 Compliant — Must tolerate voltage sags as follows:

a. 50% of nominal voltage for 200 msec (required)

b. 70% for 500 msec (required)

c. 80% for 1 second (required)

d. 0% for 1cycle, 17 msec or 20 msec (recommended)
e. 80% for 10 seconds (recommended)

f.  90% for continuous, 15 second test (recommended)
SEE GRAPH # 1 BELOW FOR VISUAL SUMMARY OF POWER LINE CONDITIONS.

Duration of Voltage Sag in Seconds

0.05 0.1 0.2 05 1.0

= B et e e e
R e B ——r

Percent of Equipment Nominal Voltage

1 D S ——— -----d:--------------------------- R ————

0

GRAPH #1 (SEMI F47 REQUIREMENTS)

LZSa10003 Evaluation Data



a. 50% drop of input voltage for 200mS.

Conditions: Vin=110VAC, Vout=24.0V, lout=42A, Pout=1008W, Tambh=25°C.
CHZ1: Input Line (from isolation transformer)

CH2: 24V Output

Tek EIfiiR 500 5/s 71 Acqs
H I T | |
H L 1 1

Thi 20V & @B TV & Mi00ms ChT + = 7.2V

28 Mar 2006
13:43:29

SPEC: NO OUTPUT VARIATION FOR DURATION OF SAG; PASS

b. 30% drop of input voltage for 500mS.

Conditions: Vin=110VAC, Vout=24.0V, lout=42A, Pout=1008W, Tambh=25°C.
CHZ1: Input Line (from isolation transformer)

CH2: 24V Output

Tek BIIiliE 500 5/5 0 Acqs
- |
....................... -""""'{""""""";a:sooms
! @: —378ms
I I
|

b —— e

Chi~ 20V & —1V & MT00ms Ch1 & 11.2V

28 Mar 2006
16:05:40

SPEC: NO OUTPUT VARIATION FOR DURATION OF SAG; PASS

LZSa10003 Evaluation Data



c. 20% drop of input voltage for 1 second.

Conditions: Vin=110VAC, Vout=24.0V, lout=42A, Pout=1008W, Tamb=25°C.

CHZ1: Input Line (from isolation transformer)
CH2: 24V Output

Tek HGIE 200 S/s 22 Acqgs
e
T T BEREEREE I ]
1A 1S
: T ' [@: 60ms
- -!
ol | |
i |||| I
I i I
I il I
': .......... ettt
’ |
i |
|
e
|
|
|
.
I
|
|
E
|
Chi 20V & B 1V & M250ms Ch1 7 11.2V 28 Mar 2006
ar
16:10:41

SPEC: NO OUTPUT VARIATION FOR DURATION OF SAG; PASS

d. 100% drop of input voltage for 1 cycle.

Conditions: Vin=110VAC, Vout=24.0V, lout=42A, Pout=1008W, Tamb=25°C.

CHZ1: Input Line (from isolation transformer)
CH2: 24V Output

Tek SR 200 5/5 22 Acqs
T !

I 1
1

L Tl

Chi~ 20V & WG 1V W WM250ms Chi1 F7 11.2V

28 Mar 2006
16:10:41

SPEC: NO OUTPUT VARIATION FOR DURATION OF SAG; PASS
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e. 20% drop of input voltage for 10 seconds.

Conditions: Vin=110VAC, Vout=24.0V, lout=42A, Pout=1008W, Tamb=25°C.

CHZ1: Input Line (from isolation transformer)
CH2: 24V Output

Tek FilisH 50 5/ 1 Acqgs

1] i |
. | |
. | |
. |I| i

chi 20\«'% ] 1VBwM'2s ch1f 1.2V
28 Mar 2006
16:27:46

SPEC: NO OUTPUT VARIATION FOR DURATION OF SAG; PASS

f. 10% drop of input voltage for 15 seconds.

Conditions: Vin=110VAC, Vout=24.0V, lout=42A, Pout=1008W, Tamb=25°C.

CHZ1: Input Line (from isolation transformer)
CH2: 24V Output

Tel HTTE 50 S/s 3 Acgs
- :_ 1
: | 1A: 158
l@: —7.02s
| | | | |
| | | | |
| | | |
| | | |
| | | |
| | | |
I I||I
2+ I R R KR

Chi 20\-"'3w Y E WM 2 CRT T2

28 Mar 2006
16:31:24

SPEC: NO OUTPUT VARIATION FOR DURATION OF SAG; PASS
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19.- OCP Characteristics

Vin = 115VAC , Vout =24Vdc, Ta=25C
CC = Constant Current Mode

CR = Constant Resistance Mode

Vout vs lout with CC

Vout (Vdc)

o
[y
o
N
o
w
o

Vout vs lout with CR

Vout (Vdc)
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