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1. EVALUATION METHOD

1.1. Test / Measurement Circuits

1.1.1. Steady State Test Measurement Circuit

1.1.2. Dynamic, Protection and Output Ripple and Noise Measurement Circuit
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1.1.3. Inrush Current Measurement Circuit

oo | Acq)
scilloscope > Application Circuit
ication Circui
AC Source S P PP with PFE
AC(N)
©)
Current
Probe
1.1.4. Leakage Current Measurement Circuit
Variac
AC(L)
Application Circuit
AC with PFE
AC(N)
Current
Meter
1.1.5. Electromagnetic Interference Test Setup
1.1.5.1. Conducted EMI
D.UT
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1.1.5.2. Radiated EMI

D=10m

,
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EMI Filter for CISPR-32 PG O
Class A

PMBus_Add2
PMBus_Clock
PMBus_Alert

PMBus_Add1

PFE1500/1800

Case

Inrush

Control  -Vbus  +Vbus
O

C12 ClBJ cuafcis< g
=TT g

—I-
£11
i
R4%> ?RS
Reference Description Reference Description
Designator Designator
C2 0.47uF Film Capacitor C3 2x2.2pF Film Capacitor
C4, C5, C6, C7 4700pF Ceramic Capacitor C15 0.1pF ceramic capacitor
Cl6, C17 7500pF ceramic capacitor CR1 CRHO01, 200V, 1A Diode
L1 1mH R2, R3 10Q 5W
L2 1.3mH C12,C13 560uF electrolytic capacitor
L3, L4 27 pH Cl4 8x4.7uF Ceramic Capacitor
R1, R4, R5 470 kQ, 2 W C8, C9, C10, C11 470uF Electrolytic Capacitor
1 Form A relay with 16A,
277VAC, power rating: 12VDC,
K1 16.7mA, 200mW, High F1 20A, 280V, Fast Blow
Sensitivity
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1.1.5.3. Conducted EMI Results

Line. 120Vac, lout = 24A, 60 Hz

Peak Data - vs - Quasi Peak Limit Peak Data - vs - Average Limit
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0.1 e 8 d6.4 73.0 238 o bl e rel ] a4 0.0 108
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Neutral. 120Vac, lout = 24A, 60 Hz

Peak Data - vs - Quasi Peak Limit Peak Data - vs - Average Limit
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Line. 230Vac, lout = 24A, 50 Hz

Peak Data - vs - Quasi Peak Limit Peak Data - vs - Average Limit
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Neutral. 230Vac, lout = 24A, 50 Hz

Peak Data - vs - Quasi Peak Limit Peak Data - vs - Average Limit
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1.1.5.4. Radiated EMI Results

230Vac, lout = 28A, 50 Hz

109.462 55.4 38.0 28 12.2 1.5 0.0 Horz PK 0.0 3.1 50.0 -18.9
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List of EqQuipment

EQUIPMENT USED MANUFACTURER MODEL NO.
1 OSCILLOSCOPE LECROY HDO 4054
2 OSCILLOSCOPE LECROY HDO 4054
3 DIGITAL MULTIMETER KEITHLEY 2110
4 DIGITAL MULTIMETER KEITHLEY 2110
5 DIFFERENTIAL AMPLIFIER LECROY DA1855A
6 DIFFERENTIAL AMPLIFIER LECROY DA1855A
7 SHUNT RESISTOR EMPRO SHUNT HA20-100
8 TEMP CHAMBER TENNEY JUNIOR ENVIRONMENTAL TIR
9 DIFFERENTIAL PROBE LECROY Al101
10 DIFFERENTIAL PROBE LECROY DXG100A
11 DIGITAL POWER METER YOKOGAWA WT310
12 SURGE TESTER TESEQ NSG 3060A-ANSI
13 DC ELECTRONIC LOAD CHROMA 63201
14 FREQUENCY ANALYZER AP INSTRUMENT 300
15 AC POWER SOURCE CHROMA 6530
16 INJECTION ISOLATOR RIDLEY ENGINEERING 0.1Hz TO 30MHz
17 WAVEFORM GENERATOR AGILENT 33120A
18 DC ELECTRONIC LOAD CHROMA 6334
19 AC CONTROL SORENSEN DCS150-20
20 THERMOSTREAM TEMPTRONIC CORPORATION ATS-810-M-4
21 CURRENT PROBE LECROY APO15
22 CURRENT PROBE LECROY CP150

REV 3 (March 20, 2026)
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2. CHARACTERISTICS

2.1 Steady State Data ( Refer to Section 1.1.1 For Test Setup)

2.1.1 Regulation — Line, Load
a. Line Regulation (60 Hz)
PFE1500FB-48-100-R (Output Voltage)
Ta=25°C.

48.5
S 483
8
8 48] SRSt e s e e e e
°
>
5 479
g
3 477

47.5

85 90 95 100 105 110 115 120 125 130 135
Input Voltage (V)
—+—lo_min=0A —=—|o_mid=13A lo_max = 18.9A
PFE1500FB-48-100-R Line Regulation
Ta=25°C.

485 T
S 483
o r
1) | R I Py g S R N R R
2 48.1 -%‘”;‘-—}—;——i— = B E = R - =
3 L
>
s 47.9
£
3 4717

47.5

180 185 190 195 200 205 210 215 220 225 230 235 240 245 250 255 260 265
Input Voltage (V)
—+—lo_min=0A —#&—lo_mid =15.7A lo_max=31.3A
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PFE1500FB-48-100-R Line Regulation

180 185 190 195 200 205 210 215 220 225 230 235 240 245 250 255 260 265

Input Voltage (V)

—+—lo_min=0A —*—|o_mid=15.7A

lo_max=31.3A

Ta=25°C.

48.5
S 483
&
S 481 ———————— - === = __ — —*:v
©°
>
s 479
g
3 477

47.5

235 240 245 250 255 260 265 270 275 280 285 290 295 300 305
Input Voltage (V)
—+—lo_min=0A —s—lo_mid =15.7A lo_max=31.3A
PFE1500FB-48-100-R (Output Voltage)
Ta=-40°C.

48.5
S 483
)
8 48.1
E :
= 47.9 Essssevass s
o o el el e e e TR e T T e T w e Tayeme— o —a— B
3 477

47.5

85 90 95 100 105 110 115 120 125 130 135
Input Voltage (V)
—<+—lo_min=0A —=—o_mid =13A lo_max = 18.9A
PFE1500FB-48-100-R Line Regulation
Ta=-40°C.

48.5
S 483
)
S 481 +
E i
S 47 R R RS S 3T PP ey ==
3 47.7

47.5
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PFE1500FB-48-100-R Line Regulation
Ta=-40°C.
48.5
E 48.3
8
g 481 == =t
°
>
£ 479 =3
o o -
5
O 477
475
235 240 245 250 255 260 265 270 275 280 285 290 295 300 305
Input Voltage (V)
—+—lo_min=0A —=—lo_mid=15.7A lo_max =31.3A
PFE1500FB-48-100-R (Output Voltage)
Ta=65°C.
48.5
< 483
< et mprmip—mds - = o T
8481
°
>
B 479
g
=]
O 47.7
475
85 90 95 100 105 110 115 120 125 130 135
Input Voltage (V)
—+—lo_min=0A —=—|o_mid=13A lo_max = 18.9A
PFE1500FB-48-100-R Line Regulation
Ta=65"°C.
48.5
S 483
()
1) b
8 48.1 +
©
>
5 479
g
3 477
475
185 190 195 200 205 210 215 220 225 230 235 240 245 250 255 260 265
Input Voltage (V)
—+—lo_min=0A —®%—|o_mid=15.7A lo_max =31.3A
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PFE1500FB-48-100-R Line Regulation

Ta=65"°C.

48.5
= 48.3 +
r - e e et e e ettt
g 481 + =
G
>
£ 479
g
=3
O 477

475

235 240 245 250 255 260 265 270 275 280 285 290 295 300 305
Input Voltage (V)
—+—lo_min=0A —=—|o_mid =15.7A lo_max=31.3A
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b. Load Regulation (60 Hz)

PFE1500FB-48-100-R Load RegulationT

a=25°C.
485
2 483 +
(] F
o ;
S 481 e o= == ot
S ;
= 479 +
=] F
2 F
5 47.7 +
o F
475 +——
0 5 10 15 20 25 30
Output Current (A)
—+—Vin=100V —=— Vin =115V Vin=135V —+— Vin = 120V
PFE1500FB-48-100-R Load Regulation
Ta=25°C.
48.5 T
S 483 1
gao L
& 481 B e il
S :
8 479 +
2 :
3 477 +
47.5 +
0 5 10 15 20 25 30 35
Output Current (A)
—+—Vin=200V —=— Vin =230V Vin =265V —— Vin = 220V
PFE1500FB-48-100-R Load Regulation
Ta=25°C.
485
S 483 +
= ;
1]
S 481 5 S oo te et O e O
g =
s 479
g
3 4717
47.5
0 5 10 15 20 25 30 35
Output Current (A)
—+—Vin=250V —*— Vin=277V Vin = 305V
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PFE1500FB-48-100-R Load Regulation

Ta=-40°C.
48.5
< 483
% f
% 48.1 t —
> otg-a-ugg
8 479 + = B
o L
5
0 477
47.5
0 5 10 15 20 25 30
Output Current (A)
—+—Vin=100V —s— Vin=115V Vin =135V  —=— Vin =120V
PFE1500FB-48-100-R Load Regulation
Ta=-40°C.
485
S 483
gan F
8481 +
(=] !'.‘I—I—I.H
2 479 oo el =8 = e
3_ 54“—-\_,_'_'_._ D —— — BN N
S 477 +
475
0 5 10 15 20 25 30 35
Output Current (A)
—+—Vin=200V —=— Vin =230V Vin=265V  —+— Vin = 220V
PFE1500FB-48-100-R Load Regulation
Ta=-40°C.
485 T
E 48.3 +
g ;
© 481
£ 479 e = e
2 r e a og-o
=3 -
O 477 +
47.5
0 5 10 15 20 25 30 35
Output Current (A)
——Vin=250V —=—Vin=277V Vin = 305V
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PFE1500FB-48-100-R Load Regulation

Ta=65 °C.
48.5
S 483 — —
g N ]
& 481
S
>
s 479
g
8 477
47.5 : — — :
0 5 10 15 20 25 30
Output Current (A)
—+—Vin=100V —=— Vin =115V Vin=135V  —— Vin =120V
PFE1500FB-48-100-R Load Regulation
Ta=65"°C.
485
S 483 4
Y t = M o = = SN Y
& 48.1
5
>
® 479
g
3 47.7
475
0 5 10 15 20 25 30 35
Output Current (A)
—+—Vin=200V —=— Vin =230V Vin=265V  —— Vin =220V
PFE1500FB-48-100-R Load Regulation
Ta=65"°C.
485
< 483 +
E’; %:}:m@, A "2 U GRS DU
& 48.1 === — =
o
>
s 479
g
=3
O 477
475
0 5 10 15 20 25 30 35
Output Current (A)
—+—Vin=250V —%— Vin=277V Vin = 305V
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2.1.2  Efficiency vs. Output Current (60 Hz)

PFE1500FB-48-100-R Efficiency

Ta=25°C.
95 |
§90 - W = =
E85 F ﬂ
P /'r
c L
9 80
S L
g+ /
W 75 {
70 I .
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2.1.3 Power Factor (PF) vs. Input Voltage (60 Hz)

PFE1500FB-48-100-R (Power Factor)

Ta=25°C.
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2.1.4  Output behavior with input line sweep (60 Hz)

PFE1500FB-48-100-R (Input Current)

Ta=25°C.
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Over Current Protection (OCP) Characteristics (Refer to section 1.1.2 for Test Setup) (60 Hz)

PFE1500FB-48-100-R Current Limit
Ta=25°C.
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PFE1500FB-48-100-R Current Limit
Ta=-40 °C.
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PFE1500FB-48-100-R Current Limit
Ta=65°C.
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TELEDYNE LECROY
@ File ¥ Vertical '+ Timebase

I Trigger & Display

# Cursors | El Measure = @ Math

& Analysis X Utilites ® Support

3/11/2024 1:33:42 PM

Voltage Foldback

Current Limit is
26A.

Load is increased
step by step until
Output hits UVP
hiccup.

Output recovers
after 2 secs after
the load is
removed.

100AGv] 100 Vidiv]
300000A| 30,000V

TELEDYNE LECROY

-100ms oths 100ms 200ms 300ms 400ms 500ms 600ms 700ms 800)
m oths 100m: 200ms 300ms 400ms 500ms 600ms 00m 00|
P1:mean(C3) P2:mean(C4) P3:rms(C1) P4:rms(C2) P5:rise(C2) P6:fall(C2) P7:rise(Z1)
386.33V 0,428V 18.712A 13422 us 17.408 us 61 us
U v v v al

Tbase  -400 m|

Roll 100 ms/di
12Bits|>5ms 25MsH
3128

Voltage Foldback

Load is stepped
from 0->38.4A.

Output folds back
to 32.5V and
recovers after
overload is
removed.
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2.2 Over Voltage Protection (OVP) Characteristics (Refer to Section 1.1.2 for Test Setup)

Conditions: lout = 4A
Set Point = 55V Ta=25°C
Vin =115 Vac

B File % Vertical « Timebase I Trigger & Display # Cursors E Measure @ Math > Analysis X Utilities @ Support Gesture ”L‘{"

OVP Set Point

-

0ms 0ths 100ms 200ms 300ms 400ms 500ms 600ms 700ms 800ms 900ms

Measure P1:max(C4) P2:max(C1) P3:slew(C2) P4:slew(C2) P5:slew(C3) P6:frea(Z1) P7:frea(Z2) P8:-mean(C4)
value 552V
staus v

; : Tbase 400 ms|Trigger (5} B8

12 Bits|Re!l 100 ms/div|Stop 48 V|

25MS 25MS/s|Edge Positive

TELEDYNE LECROY 9/27/2024 4:16:21 PM

2.3  Output Rise and Fall Characteristics with AC Turn On

CHZ1: AC line at fixture input, CH2: AC input current, CH3: Vbus, CH4: Vout

Vin=85Vac, lout=19A, Vin=85Vac, lout=19A,
90°, 2.567s 270°
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Vin=115Vac, lout=26A,
90°, 2.171s

Vin=115Vac, lout=26A,
270°

Vin=230Vac, lout=31.25A,
90°, 1.336s

Vin=230Vac, lout=31.25A,
270°

Vin=277Vac, lout=31.25A,
90°, 1.149s

Vin=277Vac, lout=31.25A,
270°

REV 3 (March 20, 2026)
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Vin=305Vac, lout=31.25A,
90°, 1.149s

Vin=305Vac, lout=31.25A,
270°
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2.4 Hold Up Time Characteristic

CHZ1: AC line at fixture input, CH2: AC input current, CH3: Vbus, CH4: Vout

Vin = 115Vac
lout = 26A
Ch1: Vin
Ch2: lin

Ch3: Vbus
Ch4: Vout

TELEDYNE LECROY

I o Trigger  6/14/2024 4:50.35 P

Vin=115Vac, Vo=48Vdc
C7=C8=C9=C10=470uF/450V, C11=5x4.7uF/100V,
C12=5x220uF/100V

Vin=230Vac, Vo=48Vdc
C7=C8=C9=C10=470uF/450V, C11=5x4.7uF/100V,
C12=5x220uF/100V

115Vac Input

120
110
100
90
80
70
60
50
40
30
20
10

Hold Up Time [ms]

0 20 40 60 80 100
Output Current [%]

120

230Vac Input

Hold Up Time [ms]
(9]
o

0 20 40 60 80 100 120
Output Current [%]
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2.5

Dynamic Line Response (60 Hz)
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CHZ1: AC line at fixture input, CH2: AC input current, CH3: Vbus, CH4: Vout

Vin=92Vac to 138Vac, lout=19A
60 Hz, 1Vrms/ms slew

Vin=92Vac to 138Vac, lout=19A
60 Hz, 1Vrms/ms slew

Vin=184Vac to 253Vac, lout=31.25A
60 Hz, 1Vrms/ms slew

Vin=184Vac to 253Vac, lout=31.25A
60 Hz, 1Vrms/ms slew

Vin=221Vac to 305Vac, lout=31.25A
60 Hz, 1Vrms/ms slew

Vin=221Vac to 305Vac, lout=31.25A
60 Hz, 1Vrms/ms slew

REV 3 (March 20, 2026)
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2.6 Dynamic Load Response

@ File ' 3 Vertical + Timeba I Trigger @ y Cursors | Bl Measure a XU Suppo 4 V|n = 115Vac
Load = 0-26A
R R s s semes N s ot s s s s s g s Rate: 1000 Hz, 50% Duty
. ! - ; | | 48vout

s0ms oths s0ms ms 120ms 160ms 667 ms 91

¥ e o~ _» | CHL: Vbus )
CH2: Input Current at module input
T . | CH3: lout

CH4: Vout
YT e v r‘fm'r‘mﬂ’

Measure P1:slew(Z2) P2slew(22) P3slew(Z1) P4 slew(Z1) P5:ampl(Z3) P6 meamZA) PT. nknk(zn P8 nknk(zz\
value 4618403047 A/s 5335103221 kAVs 1278214448 kVis 2252080123 MVIs 26203 A
status L1

[Tbase __60. 0 ms||Trigger [E8)!
200 Y 500 200V 200 Bits| Stop bZOA
-420.0 0 mA offset 15.00 -48.00 V| 5.00 m: Edge Positivel
i

8/1/2024.3:41-02 PM.

Vin = 115Vac

Load = 0-26A

Rate: 5000 Hz, 50% Duty
T - g - __1 | 48Vout

4oms oths “oms ns 20ms 160ms 907 ms 917 ms

AR AN AN A CH1: Vbus

et s i bt S s s e CH2: Input Current at module input
N o = | CH3: lout

CH4: Vout

A A A A A A AN

S VNVUNVNNVVUN

07 ms 917ms %27ms

“0ms ofhs 4oms soms 120ms 160ms

~0ms ofhs “oms 8oms 120ms 160ms “90.7 ms 917ms 927 ms
Measure P1:slew(22) P2slew(Z2) P3slew(21) P4 slew(Z1) P5:ampl(Z3) P6mean(Z4) PT.pkpk(Z1) P8pkpk(Z2)
3287736048 kA/s 6431943994 kA/s 33466764 kV/s  14.00825959 MV/s 23938A 48017V 424V 608A

5 = - 7. v

v v
[Tbase -60.0 ms||Trigger (55 E8)

Bits| 20.0 ms/div| Stop 620 A
25MS 125M...|Edge Positive]

8/1/2024 3:43:01 PM

Vin = 115Vac
Load = 0-26A
Rate: 10kHz, 50% Duty

., R - - 1 | 48Vout

‘VAVAVAV'\VAVAVAVAVAVAVAV’ CH1: Vbus
CH2: Input Current at module input
ok a== | CH3: lout

‘ CH4: Vout
40ms oths 40ms 80ms. 120ms 160ms “o145ms 917ms 9195ms
‘ -40ms oths 40ms ms 120ms 160ms “ “9145ms 917 ms 91.95ms
Measure P1:slew(Z2) P2:slew(Z2) P3:slew(Z1) P4:slew(Z1) P5:ampl(Z3) P6:mean(Z4) P7:pkpk(Z1) P8:pkpk(Z2)
value 1381 185381 MA/s 270.86074967 kA/s  10.02409639 MV/s 1.20424574 MV/s 17.408 A 48.038V 312v 418A
ot v J 7 v
‘Tbase -60.0 ms|Trigger (B8 EE)
10.0 A/div] 5.00 200V oV 5.0 12 Bits 20.0 ms/div|Stop 6.20 A
4. 0 mA offset| -15.00 -48.00 V| 0 ps| 5 50.0 25MS 125M...|Edge Positivel

TELEDYNE LECROY 8/1/2024 3:42:44 PM
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2.7 Input Current Waveform

Vin = 115 Vac 60 Hz; lout = 26A
CH2: Vin; CHS3: IIn

Current (THD = 3.81%) (PF = 0.998)

TELEDYNE LECROY TR 4422 Pl

Vin = 230 Vac 60 Hz; lout = 31.25A
CH2: Vin; CH3: I

Current (THD = 6.065%) (PF = 0.967)

TELEDYNE LECROY 712872023 44232 P
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2.8 Input Current Harmonics

230 Vac, 50 Hz, 31.25A

230VAC, 50Hz, Odd Current Harmonic 230VAC, 50Hz, Even Current Harmonic
10 10
m— Data Limit m Data Limit
Harmonic # Harmonic #
230 Vac, 60 Hz, 31.25A
230VAC, 60Hz, Odd Current Harmonic 230VAC, 60Hz, Even Current Harmonic
10
= Data Limit
1
= \
Harmonic # Harmonic #
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2.9 Input Inrush Current

Vin=115Vac
Vout =48V

o Y] oovs 470w xo
OO . v

Ch2:Vin
Ch3: lin

' lin_max =7.24A
lin_min =-6.75A

Vin =230Vac
Vout =48V

L L

LR TTED o vour

POV ohz: vin

Ch3: lin

RLARAARAE SRR RN AR AR lin_max = 15.48A
lin_min =-13.34A

PPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPP
11111111111111111111111111
ssssss

P5--- P6--- PT---
v A v v
: : Tbase 202
20.0 V/div 200 V/div| 10.0 A/div
20.200 V| 200.00 V -20.000 A§ : |

TELEDYNE LECROY
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Vin =277Vac
Vout =48V

Cbus=470uF x4

Ch1: Vout
Ch2:Vin
U Cha3: lin

N lin_max=17.78A
lin_min =-15.38A

mmmmmmmmm
El

REV 3 (March 20, 2026) 35



TDK-Lambda

PFE1500FB-xx SERIES
EVALUATION REPORT

2.10 Brownout Data

Vout = 48V
Hardware: Open-frame, Vbus 4*470uF (electrolytic cap), Output 5*220uF (electrolytic cap) 8*4.7uF
ceramic cap.

Results table

A = criteria A - DUT operates within specification limits during and after test.

B = criteria B - DUT exhibits a change in performance when operating then self-recovered.

A/B = some are criteria A or criteria B based on start angle

A* = criteria A, but due to derate at low Vrms, either resistive load or foldback must be used. Otherwise,

criteria B.
50 Hz 60 Hz
115Vac 230Vac 277Vac 115Vac 230Vac 277Vac

70% VAC, 0.5 cycle A A A A A A
40% VAC, 25 cycle B B B B B B
0% VAC, 250/300

cycles B B B B B B
0% VAC, 0.5 cycle A A/B A A A A
0% VAC, 1 cycle B B A/B B B A
40% VAC, 10 cycles B B B B B B
70% VAC, 25 cycles B A A B A A
80% VAC, 250 cycles A* A A A* A A
0% VAC, 250 cycles B B B B B B

REV 3 (March 20, 2026) 36



TDK-Lambda

PFE1500FB-xx SERIES
EVALUATION REPORT

2.11 Output Ripple and Noise

Ta=25°C

Vin = 115 Vac 60 Hz; lout = 3A; Vo = 48 Vdc

Vin = 115 Vac 60 Hz; lout = 26A; Vo = 48 Vdc

ties ' ® Support

3B1ps 30.1ps 25.1ps 201ps 1510 10145 3 tofns

Measure P1pkok(C1) P2ms(C1) P3-.. P4 P5-.. [
value 361 mV 66.46mV
status v v

s 9945 1o

PT--- [
Toase 101 s/ Trigger
Stop 76V,
Edge Posiiive)
Xi= 351000 U5

AX= 499996 us
Xo= 148996 us VAX= 20.0002kHz

101172024 12.55:36 PH

TELEDYNE LECROY

107172024 123139 PM

Vin = 230 Vac 60 Hz; lout = 3A; Vo = 48 Vdc

Vin = 230 Vac 60 Hz; lout = 31.25A; Vo = 48 Vdc

TELEDYNE LECROY

107172024 125757 P

TELEDYNE LECROY 101172024 125958 PM

Information furnished by TDK-Lambda is believed to be accurate and reliable. However, TDK-Lambda assumes no responsibility

for its use, nor for any infringement of patents or other rights of third parties, which may result from its use. No license is granted
by implication or otherwise under any patent or patent rights of TDK-Lambda. TDK components are not designed to be used in

applications, such as life support systems, wherein failure or malfunction could result in injury or death. All sales are subject to

TDK-Lambda'’s Terms and Conditions of Sale, which are available upon request. Specifications are subject to change without notice.
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