PFC750 Power Factor Correction Module ‘;]'3"!522

Features

® Universal Input Range 90~264Vac

® Efficiency up to 96.5%

® Half-Brick Size

® Approval Safety IEC/EN/UL 62368-1

® Operating Altitude 5000m

® 750W Active Power Factor Correction (APFC)
® Fixed Switching Frequency

® Brown-In/Out Protection

® Over Temperature Protection

® Over Voltage Protection

® Baseplate Cooling

N:CEDFC

OUTPUT VOLTAGE LINE LOAD
CURRENT ACCURACY REGULATION [ REGULATION
NOTE1 NOTE2 NOTES NOTE4
PFC750 390 V 1.923 A +2% +0.5% +2% 96.5%

Note:
1. External components are required, please refer to the application note.
2. Voltage accuracy is set at 100% load.
3. Line regulation is measured from 90V, to 264V, with full load.
4. Load regulation is measured from 100% to 10% full load.
5
6

MODEL OUTPUT

NUMBER VOLTAGE

. Typical efficiency at 230 Vac and full load at 25C.
. When the temperature of brick aluminum case reaches 100°C, the unit will be in OTP. It needs sufficient convection and heat sink.
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TECHNICAL SPECIFICATIONS

(All specifications are typical at nominal input, full load at 25°C unless otherwise noted.)

PFC750 Power Factor Correction Module

ABSOLUTE MAXIMUM RATINGS

PARAMETER NOTES and CONDITIONS Device Min Typ. Max. Units

Input Voltage All 90 264 Vac

Operating Case Temperature At the center of base plate All -40 100 T

Storage Temperature All -40 105 C

Operating Altitude All 5000 m

INPUT CHARACTERISTICS

PARAMETER NOTES and CONDITIONS Device Min. Typ. Max. Units

Operating Voltage Range All 100 240 Vac

Input Frequency Range All a7 63 Hz

Maximum Input Current 100% Load, Vin=100V4 All 10 A

Inrush Current yin=240V§c, Cold Start at 25°C (External Al 35 A
inrush resister 10Q)

Brown-Out Protection All 65 73 81 Vac

Power Factor 115V,/230V, @ Full load All 0.92 0.99

OUTPUT CHARACTERISTICS

PARAMETER NOTES and CONDITIONS Device Min. Typ. Max. Units

Output Voltage Set Point Vin=115V,c and 230V, lo=10 max, T.=2C All 382.2 390 397.8 Ve

Operating Output Current Range | Vin=115V4c and 230V, Tc=25C All 1.923 A

Holdup Time Vin=115Vy¢ All 8 ms

Load Regulation 100% Load to 10% load All +2.0 %

Line Regulation Vix=Low Line to high line All +0.5 %

Over Voltage Protection Auto recovery All 410 425 Ve
1. Ambient temperature=25C

Load Capacitance 2. Input voltage is 115V, and 230V, All 660 2200 uF
3. Output is max. load

EFFICIENCY

PARAMETER NOTES and CONDITIONS Device Min. Typ. Max. Units
1. Output is rated load

Efficiency 2. Ambient temperature=25°C @Input voltage All 96.5 %

is 230Vac

ISOLATION CHARACTERISTICS

PARAMETER NOTES and CONDITIONS Device Min. Typ. Max. Units

Input to Earth (Ground) 1 minute (Without dielectric breakdown) All 3000 Vac

Output to Earth (Ground) 1 minute (Without dielectric breakdown) All 3000 Vac

FEATURE CHARACTERISTICS

PARAMETER NOTES and CONDITIONS Device Min. Typ. Max. Units

Switching Frequency Fixed All 120 kHz
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PFC750 Power Factor Correction Module

GENERAL SPECIFICATIONS

PARAMETER NOTES and CONDITIONS Device Min. Typ. Max. Units

MTBF 1,=100%, T.=25C per MIL-HDBK-217F All 674 hOIl(JrS

Humidity Non-Condensing All 93 % RH
Meets MIL-STD-810F Table 516.5,Table

Shock 516.5-1 10ms, each axis 3 times(xX ~ £Y - All 75 g
+Z axis)
Meets MIL-STD-810F Table 514.5C-

Vibration VIII,15~2000Hz, X ~ Y ~ Z axis, 1hr (each All 4 g
axis),. total 3 hrs.

Weight All 95 grams

Dimensions All 2.28x2.40x0.50 inches (57.9x61.0x12.7 mm)

Case Material

Plastic DAP UL 94V-0

Base Plate Material

Aluminum Baseplate

Potting Material

UL 94V-0

Safety IEC/EN/UL 62368-1

EMC Emission

Conducted Emission EN55032:2015+A11: 2020, 47 CFR FCC Part 15 Class A

Radiated Emission EN55032:2015+A11: 2020, 47 CFR FCC Part 15 Class A

Harmonic Current Emissions EN61000-3-2: 2019 Class C

Voltage Fluctuations & Flicker EN61000-3-3: 2013+A1: 2019

EMC Immunity

Electrostatic Discharge (ESD) IEC 61000-4-2: 2008, Air Discharge: +8kV Contact Discharge: +4kV Criterion A

Egg:gg;egilﬁgrcgéncczntinuous IEC 61000-4-3: 2020 Criterion A

Electrical Fast Transient (EFT) IEC61000-4-4: 2012, +1kV, +2kV Criterion A
IEC61000-4-5: 2014+A1:2017, L-N: £1kV Criterion A

surge IEC61000-4-5:2014+A1:2017, L-E(ground): +2kV Criterion B

ﬁ%ﬂ‘é‘éﬁtiﬁl Disturbances, IEC 61000-4-6: 2013+CORL: 2015 Criterion A

Power Frequency Magnetic Field | IEC 61000-4-8: 2009 Criterion A

Voltage Dips IEC 61000-4-11: 2020, Dip: 30% Reduction, Dip >95% Reduction Criterion A

Voltage Interruptions IEC 61000-4-11: 2020, >95% Reduction Criterion B
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CHARACTERISTIC CURVE
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MECHANICAL SPECIFICATION

BOTTOM VIEW ~0.201+0.020 [5.100.50]
Mounting Inserts R
M3x0.5 Through 4PI. 1.187 [30.15] 0.200 [5.08] o - 0.50[12.7]
R
! © - PN N
¢ @ 2l
© © § Pin Function
¥ 8 1 ACA1
S| © 2 5 =Y = 2 AC2
o B Eﬂ ® 6 i < 3 AUX
I 8 Sy / 4 ENA
IR @ 1 7 @ —= 5 Vo
6 R
© © 7 +Vo
@ @
! i hid i
All Dimensions in Inches[mm]
1.90 [48.3] -— Tolerances Inches:x.xx= % 0.02, x.xxx= + 0.010
Millimeters:x.x= £+ 0.5, x.xx= £ 0.25
2.28 [67.9] o
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1. Introduction

The PFC750 module is an industry standard half-brick AC-DC converter with PFC function, it can provide 750W
output power at 390VDC output voltage.

High efficiency up to 96.5% and power factor up to 0.99, allowing case operating temperature range of -40°C to
100°C. An optional heat sink is available to extend the full power range of the unit. Fully protected against input
BNI/BNO(Brown-In/Brown-Out), output over-voltage and over-temperature.

2. Pin Function Description

BOTTOM VIEW

Mounting Inserts
M3x0.5 Through 4PI.

ps
3 4

©o0 ©® & oeN

©0 & & 00

No Label Function Description
1 AC1 AC Input .
AC supply input.
2 AC2 AC Input
3 AUX Auxiliary Power Offer an auxiliary 13VDC output.
4 ENA Power Good When power is ready, this pin will be pulled low ; otherwise, it will be open.
5 -Vo -V Output Negative power output.
6 R Inrush Current Limit |Inrush current can be reduced by external resistor.
7 +Vo +V Output Positive power output.
-- -- Mounting Insert Mounting insert (FG)

Note: Base plate can be connected to FG through M3 threaded mounting insert. Recommended torque 4-8Kgf-cm.

3. Electrical Block Diagram

R

- Bridge /o +Vo
+Vin—> Rectifier PFC > SCR Vo

PFC Micro

Controller| < [Controller
Aux Q.T.P
Power QV.P
L +Vo _J\
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4. Connection for Standard Use

The connection for standard use is shown below. An
external EMI filter is recommended to reduce electrical
noise. The bus capacitors (C1 and C2) are recommended
to set 330uF (KMR series of NCC) or more. The TRF1 is
used to limit input inrush current.

N ———— EMl [ aa TRF1 +C1 +CZ
PFC750 &| ¢ ) = == & Load
L —of\uo— Filter |- acx )
¥l § % vouT ﬁ
-]
Symbol Component
F1 Input fuse
EMI Filter |External EMI filter on the input side
TRF1 External thermal fuse resistor
External capacitor connected between
C1,C2 |+Vout and -Vout is necessary to keep
stable.

5. Test Set-Up

The basic test set-up to measure parameters such as
efficiency and regulation is shown below. When testing the
PFC750 under any transient conditions, please ensure that
the transient response of the source is sufficient to power
the equipment. We can calculate:

F ®
N (A)— em [ TRF1= | C1)C2
(V) PFC750 & |8 T T (v) = Load
L2 | Fiter -1 o
¥ £ vour |2

3
4

The value of efficiency is defined as:

v, x 1,

Vin X lin

n= X 100%

Where:
Vo is output voltage
lo is output current
Vin is input voltage
lin is input current

The value of load regulation is defined as:

Vi1,

Load reg.= X 100%

2

Where:
V1 is the output voltage at 100% load.

V2 is the output voltage at 10% load.

The value of line regulation is defined as:

v, —V,
AL THL S 100%
VHL

Linereg.=

Where:

VL is the output voltage of maximum input
voltage at full load.

VLL is the output voltage of minimum input
voltage at full load.

6. Features and Functions

6.1 Over Voltage Protection

This module has a continuous over voltage protection
function. When output voltage reaches the condition of
OVP, the converter will shut down the output until back
to normal range.

6.2 Over Temperature Protection

The over temperature protection is built in this module to
safeguard against thermal damage. Shutdown occurs
when the maximum case temperature is exceeded. The
module will restart when the case temperature falls
below the recovery threshold. Please measures the case
temperature at the center point of aluminum base plate.

6.3 Power Good Function

The PFC750 module provides a signal from ENA pin for
power good function. The ENA pin would be pulled down
to -Vout when the Vout is ready; otherwise, the pin would
be open. The following circuit is an example circuit for
reference.

+Vin

R7 L

Zggg oo - CFB750W
N e P RFZ(C1e2 | 300SXXCMFD
PFC750 |- = T UB - *
L —o/ o] Fiter [} xco Filter »K; ON/OFF
F1 5 g vour| S T
< m -
N ] Vin - case
I'd
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6.4 Sequence Chart
The working sequence of PFC750 is shown below.

AC Input "ON"
‘ rAC Input "OFF"

AC Input 4

I_I 180V
DC Output |

:

A

1
 H 1
1 1
AUX Q ! :\:h_
1 11
ENA H 1 1
4:_| L T
> 1 : ¢ 11
200ms depend on Load

7. Input / Output Considerations

7.1 Input EMI Filter at the Power Module

Circuit as shown below represents the solution for EMI.
The EMI filter should be placed close to the converter
AC input pins, and the external output capacitors are

chosen for suitable ripple handling capability.

L g% Cbﬂvj R1 R4Lv5uf :GL Eﬂ '“’“? e |or|cal o] 2 .
EN55032 Class A
Model Number
PFC750
F1 10A 250V
Z1, 72,273 ¢10 470V
SA1 2500V
CX1, CX2, CX3 1.5uF/310V
C5,C6, C7,C8 0.68uF/450V
C1,C2 330uF/450V
TRF1 10R
CYngYéY(CSYgYC;YA' 2200pF/400Vac
CY1,CY2,CY3,CY4 Bead Core
CY5,CY6 K6 T 2.54*1.27*1.27 CORE-TECH
L1 28mH
L2 2.6mH

Note:

CX1~CX3 : X2 capacitors (CARLI MPX series) or equivalent.
C5~8: MTF capacitors (CARLI MTF series) or equivalent.
C1, C2 : Aluminum capacitors (NCC KMR series) or equivalent.
CY1~CY7 : Y1 capacitors.

CY1~CY6 : Both pin with bead core.

F1 : Fuse.

Z1, 72, 73 : Varistors (TKS TVR10471KSV) or equivalent.
SA1 : Surge Arresters (EF2500X8S EPCOS) or equivalent.
L1 : Common chock T25*16*8C/NANOCRYSTAL/ ¢ 1.0mm/26T.
L2 : Common chock T25*15*10C/R7K/ ¢ 1.0mm/20T.
TRF1 : Cement resistor (ASMC-100JK L3.5 A & A) or equivalent.

7.2 Hold Up Time

The capacitor C1 and C2 are used for hold up time
function and output ripple current. The PFC750 supplies
power to load by the energy stored in C1 and C2 when
input power is interrupted.

A typical configuration as shown below.

\Hi
-
+Vout

e
22 +vour
Lo

N— Emi [ ac
Load

L —| Filter |- rc

This function provides energy that maintains the output
for 8ms hold up time. The capacitance in the application
is recommended as follow (Allowable capacitance range:
660~2200uF).

Capacitance
Hold up time C1and C2

8ms 330uF
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7.3 Inrush Current Limiting Resistor TRF1

TRF1 resistor is used to limit the input inrush current,
and it must be connected between R and +Vout. If the
resistor is not connected, the power supply will not work.
TRF1 is a cement resistor with overheat protect function,
it should have greater withstanding capability to Inrush
Current. TRF1 is recommended to set from 4.7 to 22 ().

7.4 Output Ripple and Noise

<< +VouT <
N EM H @ TRF1 C1|C2| Load
PFC750 *—— T T
L —o\_e— Filter | 1] e ] BNC to scope
F1 ; é ~vout 5“

Output ripple and noise are measured with a 10uF E.L
and 0.1uF ceramic capacitors across output at 20 MHz
bandwidth.

The conventional ground clip on an oscilloscope probe
should never be used in this kind of measurement. This
clip, when placed in a field of radiated high frequency
energy, acts as an antenna or inductive pickup loop,
creating an extraneous voltage that is not part of the
output noise of the converter.

Ground Clip

Another method is shown below, in case of coaxial-
cable/BNC is not available. The noise pickup is
eliminated by pressing scope probe ground ring directly
against the -Vout terminal while the tip contacts the
+Vout terminal. This makes the shortest possible
connection across the output terminals.

Ground Ring

o
/\—]_L"L_

+Vo - -\Vo

External MLCC

7.5 Output Capacitance

The PFC750 needs external capacitor to maintain output
supply normally, the capacitance range is 660~2200uF.
For good transient response, low ESR output capacitors
should be located close to the output pin.
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8. Thermal Design

8.1 Operating Temperature Range

The highly efficient design of the PFC750 power module could operate within case operating temperature range
from —40°C to 100°C. The de-rating curve could be given when ascertaining the maximum power that can be drawn
from the module. The maximum power which can be drawn is influenced by some factors, such as:

¢ Input voltage range

e Permissible Output load

¢ Forced air or natural convection

¢ Heat sink (optional)

8.2 Convection Requirements for Cooling

The ambient temperature and airflow are required to make sure the module temperature below its maximum rating.
Once the module is assembled in the actual system, the module’s temperature should be monitored to ensure it does
not exceed 100°C as measured at the center of aluminum base plate.

8.3 Thermal Consideration

The power module operates in a variety of thermal environment; so sufficient cooling should be provided to help
ensure reliable operation. Heat is transferred by conduction, convection and radiation to the surrounding environment.
The power output of the module should not be allowed to exceed rated power (Vo_set X lo_max).

8.4 Power Derating

The operating case temperature range of PFC750 is -40°C to +100°C. When operating the PFC750, proper derating
and cooling are needed. The maximum case temperature under any operating condition should not exceed 100°C.
The following is derating curve with heatsink.

Note1: Pd is calculated after 1 minute of burn-in

Pd vs Ta and Air Flow with heatsink AIR FLOW RATE|TYPICAL Rc.
8 —— Natural Natural Convection 2.91°C/W
70 | Gonvecten 100 ft./min. (0.5m/s)| 2.08°C/W
e 100 ft./min.

60 200 ft./min. (1.0m/s)| 1.67°C/W

50 | 200 ft/min. 300 ft./min. (1.5m/s)| 1.50°C/W
240 — 300 ft./min. 400 ft./min. (2.0m/s)| 1.25C/W
40 |
E 30 |+ e 400 ft./min.
&

20 |

10 |

0 | | | | | | | |

0 10 20 30 40 50 60 70 80 85
Ambient Temperature ,Ta(Deg. C)
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Example with heatsink:

What is the minimum airflow necessary for a PFC750 operating at 230Vac, output current 1.923A, and a maximum
ambient temperature of 35°C without heatsink?

Solution:
Given: Vin=230Vac, Vo=390Vqc, 10=1.923A
Determine Power dissipation (Pg): Ps= Pi-Po= Po(1-n)/n, Pa= 390Vx1.923Ax%(1-0.966)/0.966=26.4Watts
Determine airflow: Given: Pg= 26.4W and Ta= 35C
Check Power Derating curve: Minimum airflow= 100 ft./min.
Verify:
Maximum temperature rise is AT= Pg X Rca = 26.4%2.08= 54.9C
Maximum case temperature is Tc = Ta +AT= 89.9°C<100°C

Where:
The Reca is thermal resistance from case to ambient environment.
Ta is ambient temperature and Tc is case temperature.
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8.5 Half Brick Heat Sink

q/

Q
8.25,7.85,7.85,7.85,7.85 "9/ 7.88 25
B N N A N N 7 R

5.1+0.3
37

L] L ,

8-C0.5 1 \
[7]0.30

All Dimensions in mm

Heat Sink G6620710201 60.7*58*37mm

Rca: 2.91°C/W (typ.), At natural convection
2.08°C/W (typ.), At 100LFM

1.50°C/W (typ.
1.25°CIW (typ.

At 300LFM
At 400LFM

)1

1.67°C/W (typ.), At 200LFM
)Y
)Y

M3 Screw

Washer

Heatsink

Heat Sink: 60.7*58*37mm (G6620710201)
Thermal Pad PHO1: SZ 56.9*60*0.25mm (G6135041091)
Screw: K308W SMP+WS M3*0.5 8mm (G75A1300322)
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9. Packing Information

The packing information for PFC750 is showing as follows:

ITEM PART NO. NAME OUTSIDE DIM(mm)
1 PFC750 Product 61x57.9x12.7
2 G64301186 Antistatic Foam 340x245x25 5
3 G64308319 Antistatic Foam 340x245x15 1
4 G64112339 No.59 Cardboard Box 360.6x257.6x148.5 1 Each Box Packaging 60 PCS Products
5 G64112270 No.95 Cardboard Box 390.9x284.8x175.7 1 Gross weight Ref. 7.2 Kg

PFC750 60 PCS a box, including the total weight of package material about 7.2Kg.
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