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AlF - PFC 1600W AC-DC Converter Module

The PFC Power Factor Correction module is part of Astec’s family of advanced High Density modular power supply
components. Featuring high reliability and convenient control and monitoring functions, these modules are designed to
reduce product development time and enhance system performance. The PFC is designed to work over all typical line
voltages used worldwide, and provide unity power factor with very low levels of harmonic distortion in line current. The PFC
includes active start-up current control. Power Line Disturbance (PLD) circuitry copes with awide range of input voltage

fluctuations..

Special Features

» Unity Power Factor

e DCinput (Configurable)

e High Efficiency - up to 95%

e Universal input voltage and frequency range

e Up to 1600W output power

e Parallelablewith current sharing within 10%

e < 10% harmonic distortion conformingto | EC 1000-
3-2 Compliance

e 100°C baseplate operating temperature.

e High Réliability - over 1 million hours MTBF

@ baseplate temperature 50°C
e Programmable Power Fail Warning Signal

e EEPROM data storage via I°C interface
e Power Density up to 290W/in®
* Switching Frequency 125K Hz

Environmental Specifications

. Operating temperature: -20°C to +100°C
(baseplate)

. Storage temperature: -40°C to +110°C

. Meet power line disturbance immunity

specification per |IEC 61000-4-11
“ Generic Immunity Standards against
voltage dips, interruptions’

Electrica Parameters

[ nput
Input range 85-264VAC
120 - 370V DC (Configurable)
Input Surge 290Vac/ 1s
Efficiency 95% @ 230V ac, 1600W (Typical)
Total Harmonic 10%
Distortion
Control

Enable TTL compatible
(Positive & negative enable options)

Output

Output Voltage
lo=4.2A /Vi>180Vac 380V typ
lo=0 393V typ

Maximum output Power

85vVac £ Vin £ 120vac 1000W
120Vac < Vin < 220Vac SeeP. 16
Vin 3 220Vac 1600W

Output voltage
Adjust range 76% - 100% of nominal

output

Overvoltage Protection 430V

Safety
UL, cUL 60950 Recognized
TUV EN60950 Licensed
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AIlF - PFC SERIES
THIS SPECIFICATION COVERS THE REQUIREMENTS
FOR A New Full Brick 1600W AC/DC Converter

SERIAL NO.
MODEL NAME SISCODE Vout,fout PREFIX
AIF04ZPFC-01 AlIF04ZPFC-01 380V, 4.2A A648
AIF04ZPFC-01N AIF04ZPFC-01N 380V, 4.2A B796
AIF04ZPFC-02 AIF04ZPFC-02 380V, 4.2A A826
AIF04ZPFC-02N AIF04ZPFC-02N 380V, 4.2A B797
AIFO4ZPFC-0INT AIF04ZPFC-0INT 380V, 4.2A D943
AIF04ZPFC-0INNT AlIFO04ZPFC-0INNT 380V, 4.2A D945
AIFO4ZPFC-02NT AIF04ZPFC-02NT 380V, 4.2A D944
AIF04ZPFC-02NNT AIFO04ZPFC-02NNT 380V, 4.2A D946
* 1600W max
Suffix Option
N Negative L ogic Enable
No Suffix Positive Logic Enable
NT Non-thread hole
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December, 2004 REVISION 07 SH 20f 30




Technical Reference Note \
W AIF - PEC Power Factor &
ASTEc Correction Series EMERSON

Electrical Specifications

Unless otherwise indicated, specifications apply over all operating input voltage and temperature conditions.
Standard test condition on a single unit.

Tambient: 25°C

L1 115Vac, 220Vac

L2: return pin for L1
Enable: Open

+Voutl: connect to load
-Voutl: connect to load (return)

Trim(Vadj): connect to S GND
Output Cap: 470uF x 2

ABSOLUTE MAXIMUM RATINGS

Stresses in excess of the absolute maximum ratings can cause permanent damage to the device. These are absolute
stress ratings only. Functional operation of the deviceis not implied at these or any other conditions in excess of
those given in the operational sections of the specs. Exposure to absolute maximum ratings for extended periods can
adversely affect device reliability.

Parameter Device Symbol Min Typ M ax Unit
Input Voltage:
Continuous. All V, 85 - 264 Vac
Surge Voltage (1 sec) All V, 290 Vac
Operating Case Temperature All Tc -20 - 100 °C
Start up Case Temperature All -40 100 °C
Storage Temperature All Tsre -40 - 110 °C
Operating Humidity All - - - 95 %
Isolation
Input to Baseplate All - - - 2700 Vdc
Output to Baseplate - - - 2700 Vdc
Baseplate Capacitance - - 1300 PF

MODEL : AlF - PFC Series
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CONTROL SIGNALS
Control Function Conditions Parameter Min | Typ | Max Units
TEMPMON - temperature Vevpmon Sengtivity 9.8 10 10.2 mVv/°C
monitor sgna Source impedence 16 KW
V ADJ- voltage adjust Adjust using external resistor Vo 76 100 % VOhom
C MON - current monitor 10=42A lcmon 0.9 1 11 mA
signd 10 =20 to 100% | Orated lo/lcmon 42 AmA
C SHARE - current share C SHARE pins of modulesin C SHARE accuracy +3% | #10 Y10 (zeq
function** parale connected Max no. of units 10
CLK OUT - clock output V ek out 5 Vp-p
CLK IN open Clock freg. 0.97 1 1.03 MHz
Max fan out 2
CLK IN - clock input VCLK IN 45 6 Vp-p
Clock freq 0.95 1 1.05 MHz
PFW ADJ - power fall PFW ADJ=010 2.80 VDC PFW et point 265 | 280 295 VvDC
warning adjust PFW ADJ=32VDC PFW et point 305 | 320 335 VvDC
PFW ADJ=340VDC PFW set point 325 | 340 355 VDC
PRW_ADJ current source 1 mA
PFW - power fail warning***  |Input Power OK, lpeyy =0 Verw 12 137 15 \
Input Power Fail, Ipny = 15mA Ve 0 0.2 04 \
(PFW shortto S GND) PFW current source — 2.9 - mA
LD ENABLE - load engble Load enabled, (1. p enasLe = 0) V| b ENABLE 12 137 15 \
Load disabled, (I p enasLe = 15MA) V| b ENABLE 0 0.2 04 \
LD ENABLE shortto S GND LD ENABLE current source — 2.9 mA
PFENABLE - module Negative Endble:
enable*** Module enabled VerENABLE 0 0.8 \
Module disabled Vpr ENABLE 22 5 \
Positive Enable:
Module enabled Ver ENABLE 22 5 \
Module disabled VerENABLE 0 0.8 \
VenagLe = 0.8V PF ENABLE current source 400 HA
PV_AUX*** Ipv aux = 0A PV_AUX Voltage 11 \Y
Ipv aux = 20MA PV_AUX Voltage 8 9 \

** For AIFO4ZPFC-01, total input current of al the modules must not exceed 16A rms

*** Only apply on primary Sde
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INPUT SPECIFICATIONS

Parameter Device Symbol Min Typ M ax Unit
Operating Input Voltage All V, 85 264 Vac
Input Current I max - - 10 A
(V, = 115Vac, Load = 1000W)
Inrush Transient - 20 Apk
(Need external inrush limiting
circuit)
Power Factor Po 3 500W 0.96 0.97

Po 3 1000W 0.98 0.99

No Load Input Power All - - - 3.8 W
(Vi=Vinom)
Total Harmonic Distortion All - - - 10 %

(IEC1000-3-2)

Note:

1)
2)
3)
4)
5)
6)

Half cycle surge current dueto input transient surge must be limited to 20A peak or less

Need external inrush limiting circuit

For AIFO4ZPFC-01, total input current for modules connected in parallel must not exceed 16A

For AIFO4ZPFC-02, negative rail input rectifiers must be provided by external circuitry. See P.24

Total harmonic distortion —input harmonics meet the requirements of |EC 1000-3-2

The PFC'sLD ENABLE signal isrecommended to be used to enable the load in case of initial surgeload condition

MODEL : AlF - PFC Series
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OUTPUT SPECIFICATIONS

Parameter Device Symboal Min Typ M ax Unit
Output Voltage
lo=4.2A /V,> 180V 370 380 Y
lo=0 393 400 Y
Maximum output power
For 85Vac£ VI £ 120Vac 1000 w
For VI > 220 Vac 1600 w
For 120Vac < VI < 220Vac See P.16
Efficiency
VI =115V ac, (1000W) 90 92 %
VI =230Vac, (1000W) 92 94 %
Turn-On Time
VI =115Vac 0.5 25 4.0 Sec
VI =230Vac 0.5 25 35 Sec
External Output Capacitor 470 3000 mF
GENERAL SPECIFICATIONS

Parameter Device Symboal Min Typ M ax Unit

Calculated MTBF (lo=2.6A ; Tz = All - - 450K - Hours
40°C, MIL-217FN2)
Weight All - - 300 (9.6) g(oz.)

MODEL : AlF - PFC Series
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FEATURE SPECIFICATIONS

Parameter Device Symboal Min Typ M ax Unit

PF ENABLE Interface:

Positive Logic — No suffix All Venabie 0 0.8 vV
Low Logic —Module Off All Vv 2 5 Vv
High Logic — Module On eneble

Negative Logic — Suffix “N”

Low Logic —Module On All Venable 0 08 v
High Logic — Module Off All Venavle 2 S) \

Enable current source All 400 mA

(Venable =0.8V)

Output Voltage Adjustment Range - 76 - 100 %Vo

Output Overvoltage Shutdown All 420 430 \%

(latch off)

Output ripple 11 Vp-p

Vin=115Vac, Vo = 380V, lo = 2.6A

Undervoltage Lockout

Turn-on Point All - 79 84.5 \%

Turn-off Point All - 57 62 v

Overtemperature shutdown

(Baseplate temperature) All 105 120 °C

MODEL : AlF - PFC Series
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Function Description

This section explains how to implement the functions found on the AIF - PFC Series. All signals are on primary side.

PFC Enable Input (PF ENABLE)

The enable pinisaTTL compatible input used to turn the output of the module on or off.

For module with no suffix, the output is enabled when the PF ENABLE (pin 16) is open or driven to alogic high > 2.2V. The
output is disabled when the PF ENABLE is connected to S GND (pin 13) or driven to alogic low of < 0.8V (but not
negetive).

For module with suffix “N”, the output is enabled when the PF ENABLE is connected to S GND or driven to alogic low <
0.8V (but not negative). The output is disabled when the PF ENABLE is open or drivento alogic high > 2.2V.
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FF ENABLE

S GND (Signal Ground)

The SGND pin is connected to the internal common ground of the module. It is also internally connected to the -O/P
terminals.

NOTE:

When connecting S GND to external circuitry care must be taken to ensure that the current flowing through this pin is kept
below 25mA.
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DC-DC Converter Module Enable Output (LD ENABLE)

After the PFC power up sequence, the power to the load can be enabled. This can be performed manually or the PFC can
automatically enable the load using the LD ENABLE signal.

Dependson external inrush current limit circuit
c .
DUTFOT e
WOLTACGE 2 4
HIGH.
LD -y tom -
ENABLE
Lo

Initially the load is disabled and the LD ENABLE (pin 15) is at 0.4V (LOW). When the PFC power up sequence has
completed, the LD ENABLE voltage goes HIGH. And the LD ENABLE will stay high aslong as Vin is above 175Vac or
Vout is above 250V, even if PF_ENABLE isin disable mode. (Please see the application example section at P.24 for the
external circuit tointerlock the LD-ENABLE from PF_ENABLE)

The LD ENABLE pinis capable of delivering 2.7mA at 1.5V when HIGH. See electrical specifications for exact figures.

Power Fail Warning

If output voltage can not be maintained at the pre-programmed PFW threshold voltage, the PFW (pin 14) will go from HIGH
to LOW.

INFUT
MOLTAGE
FF# Threshold
CUTFUT ™
NWOLTAGE
PF?/
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The output of the PFW signal can drive an opto-coupler to provide an isolated signal from primary side to the secondary side.
The nominal factory set PFW threshold is set at 340V.

Power Fail Warning Adjust

The level at which a Power Fail Warning occurs can be programmed using the PFW Adjust input (pin 12). If the pin isleft
unconnected then the PFW operates at the default factory set value.

400
335
£="300-
o J2E0
it
2 a0
2 200
5
& 100-
23
0 | | . |
0 1020 30 40

PFW_ADT (V or B-Ohrn)

The output from the PFW ADJ pinisa1mA current source. To adjust the PFW threshold, a voltage source (0 — 4Volts) or a
programming resistance (0 — 4Kohm) referenced to s S GND (pin 13) should be connected. This allows adjustment of the
PFW threshold from 280V up to 340V. The value of resistance or voltage required can be read from the graph above.

Clock Signals (CLK IN, CLK OUT)

The PFC'sinternal clock is accurate and stable over its full operating range and synchronization is not normally required, but
it can reduce noisein paralleled systems.

Clock signals can be wired in series (the CLK OUT pin of one module to the CLK IN pin of the next etc) in which case all
the modules will be synchronized with the first module in the chain. Alternatively, an external clock signal of TTL level at
1MHz + 10% can be connected to the CLK IN pins of all the modules.
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If the clock input to any module fails, the module will automatically switch back to itsinternal clock and will continue to
operate at full power even in current sharing systems.. The CLK IN and CLK OUT signals are AC coupled.

Temperature Monitoring (TEMP MON)

The TEMP MON pin provides an indication of the modul€e’ sinternal temperature. The voltage at the TEMP MON pin is
proportional to the temperature of the module baseplate at 10mV per °C, where:

Module temperature (°C) = (Vtemp mon X 100) - 273

The temperature monitor signal can be used by thermal management systems (e.g. to control a variable speed fan). It can also
be used for overtemperature warning circuits and for thermal design verification of prototype power supplies and heatsink.
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Current Monitoring (C MON)

The C MON pin provides an indication of the amount of current supplied by the module. The output of the C MON pinisa
current source proportional to the output current of the module,

where Io/ | CMON = 4.2A/1mA

If a4.2K Ohm resistor is connected then the voltage in Volts on the C MON pin is directly equivaent to the current supplied
by the module in Amps.

Maximum voltage on C MON is 6V

1. 28mé
1.25mA

1,001,
075mé
Itw¥ie

11T YA V— /

0.25ma 3+

i * TR T Tha
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Current Sharing (C SHARE)

To ensure that all modulesin a parallel system accurately share current, the C SHARE pins on each module should be
connected together.

From C SHARE of
previous mochal e

To C SHARE of
next mochil e

D8 00
oo o0

G0

16

GO

Fromm 3 GHD of
fotremd ouas thochae

To 3 GHND of

nextmochle

The voltage on the C SHARE pins represents the average load current per module. Each module compares this average with
its own current and adjusts its output voltage to correct the error. In this way the module maintains accurate current sharing
even under variable or light load conditions.

Note: 1) The S GND pins of each module must also be connected together to ensure accurate current sharing.
2) Current flow to S GND must less than 25mA
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Output Voltage Adjust (V ADJ)

The output voltage of the module may be accurately adjusted from 76% to 100% of the nominal output voltage. Adjustment
can be made using aresistor connected as below.

V-adj value chart

390

380

370

360

V-out

350

340

330
320

310

300 T T T T T T T T T T T T T T T T T
1.0 2.3 5.1 11.4 25.6 57.7 129.7 291.9 656.8

K-Ohm
+0OiP o
80 o o O o OO0 1 2
gct =3 I < [= e v ] 16 o
O
i -OVP
R
Vout=Vr*(1+Rh*(1/(Rj+R)+1/Rw))+10.94
Where
R is the resistor connected between the Vadj pin to S_GND (units in kOhm)
Vr =5.029
Rh =1084
Rw =19.2
Rj = 58.5
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DC ENABLE

[w
i 1 &
L s s I R - T I -
[ s I+ T T+ T + T
=] g % 16 o
£ - S
= 2 -CGF
=

For using DC input, connect the DC ENABLE pinto SGND

SDA / SCL EEPROM communication

Data Storage is provided for compliance with Intel / Hewlett-Packard / NEC / Dell platform management FRU (Field
Replacement Unit*) information storage definition.

* Contact factory for more information

MODEL : AlF - PFC Series

December, 2004 REVISION 07 SH 150f 30




Technical Reference Note
AlF - PFC Power Factor
ASTEC Correction Series

4

&
EMERSON

DESIGN CONSIDERATIONS

Maximum Output Power Vs Input Voltage

The maximum output power available varies with the input voltage as shown below.

1750

1500 =

1250

OUTPUT POWER (W)

1000

750 o

i
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i
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i
]
i
]
i
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i
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i
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i
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i
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i
]
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85 120 264

1 I 1
100 200 300
INPUT VOLTAGE (Vac)

Efficiency Vs Input Voltage and Output Power

Efficiency vs. Load Current

100 /J

” /x /
— =
S _/,7%'/!
— 90
>
3 /’r
[
s [ A
= 85
A~

80

75 T T T T

10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

Load [A]

—e—85Vin

—=—110Vin
230Vin

—x— 264Vin
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Input Undervoltage Protection

An input undervoltage protection circuit protects the module under low input voltage conditions. Hysteresisis built into the
PFC Series module to allow for high levels of variation on the input supply voltage without causing the module to cycle on
and off. PFC modules will operate when the input exceeds 85V ac and turn off below 63Vac.

Input Fusing

ASTEC modules do not have an in-line fuse fitted internally. In order to comply with CSA, VDE and UL safety regulationsiit
is recommended that afuse of 250V ac, 15A be fitted at the modul€’ s input.

Output Capacitor

The PFC requires an output hold-up capacitor of between 470uF and 3000uF to prevent the module from disabling due to
fluctuations in output voltage. |deally the capacitor should be connected directly to the PFC output pins. If thisis not possible
the connection must be less than 50mm from the pins.

+orPg .
3 1
aecoDDEOO O + H0to Cutputy
[N N T 3000pF  te lead
9 16

QP 2

= 0zere.

Selecting an External Output Capacitor

The output capacitor value is determined by the following factors :
1. RMSrripple current.

2. Peak-to-peak output ripple voltage.

3. Hold-up time.

4. Expected lifetime of the capacitor.

MODEL : AlF - PFC Series
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RMSripple current
The maximum permissible rms ripple current for the output capacitor should be greater than the rmsripple current for the
application. Theripple current for the PFC module can be approximated as

1, = (PJEff) X VAV, XV, )

where:

P, = output power (W)

Eff = efficiency

V= output voltage (V)
V.. = input rmsvoltage (V)

This gives the ripple current at 125K Hz. The maximum ripple current for capacitorsis usually specified at 120Hz. To convert
from 125K Hz to 120Hz the Irms figure should be divided by 1.3.

Peak to Peak Output Ripple Voltage

The ac input causes aripple on the output voltage. The size of the rippleisinversely proportional to the size of the capacitor.
Therefore the maximum allowable ripple voltage should be decided in order to calculate the size of capacitor required. This
may be calculated using the following equation:

Co=Po/ (2pf x Eff x Vg, XV )

where

C, = output capacitance (LF)

Eff = efficiency

f = input voltage frequency (Hz)

V, = output voltage (V)

V e = OUtPU ripple voltage (V)

Hold-Up Time Requirement

The output capacitor value is different for different hold-up time requirements. The minimum capacitance corresponding to
the required hold-up time of a system comprised of ASTEC DC/DC power modules and an PFC module can be calculated as
follows:

CO min = (2 X I:)OX Thold)/[(\/O_\/ripple)2 b (Vmin)z]

where :

C, i = OUtput capacitance (UF)
P, = output power (W)

T,,s= hold up time (sec)

V= output voltage (V)

V_ = output ripple voltage (V)

ripple
V ;. = minimum input voltage for DC/DC module

MODEL : AlF - PFC Series
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For example:

A PFC module driving 3 AIF80A 300 400W modules @ 5V . Efficiency of the AIFB0A300 module is 88%, the minimum
input voltage is 250V, the output voltage of the PFC is 380V, the required hold-up time is 20mS and the peak-to-peak
voltage V. __ischosen to be 16V.

ripple

C,...=2x(3x400/0.88) x 0.02 =390pF (470 pF £ 20%)

[(380-16)%-2507]

O min

This figure is the minimum capacitance. To allow for capacitor tolerances and aging effects the actual value should generally
be around 1.5 times greater.

PF & Load Enable Connections and Timing

The PFC module must be supplied with a PF ENABLE signal to initiate the start-up sequence. The output of the LD
ENABLE pin goes HIGH (ON) once the PFC has completed the start-up sequence.

It is recommended that the LD ENABLE signalsis always used to enable the load, however, if the load is to be enabled
manually it is essential that the ton time has expired before enabling occurs.

INFUT
WOLTAGE

PFC enable
- user input

PF
EMABLE

Inrush/bulk-cap

dependent Qutput stabilized PR Threshold
l:lelay> /4 v

- \ 2 N 77—
OUTPUT / N N / 250vDC

WOLTAGE ~

LD — = o
EMABLE ton | |
PR

—=| 5= 4-10ms delay
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Connections to enable Astec DC-DC converters.

The output from the PFC's LD ENABLE (pin 13) can directly drive an opto-coupler to provide an isolated signal to enable
the power output of one or more Astec DC-DC converter modules.

Load Enable Connection for Astec DC-DC Converters

+OT 2

8 [+}
g o0eDI00C
LI = =] e on

160

-0p W

MIFMEPFC

1o BABLE pinof [ C-DC
conmerter module

e

o -EEMEEPIH /S COMpin
of DC - DC cotrerter module

General Connections to enable a load

For enabling loads other than Astec DC-DC converters the following circuit can be used. The LD ENABLE pin can directly
drive aMOSFET with a 15V zener clamping the gate voltage.

+0.P i

g 1
a0 Do0 8 [ FESETIVE

RN == - = '
g 16 LOAD

w ]

L snaaL

425 TRFEAS0)

IFD4LF FT

Conducted EMI

The PFC modules will require additional EMI filtering to enable the system to meet relevant EMI standards.

PFC modules have an effective input to ground (baseplate) capacitance of 1600pF. This should be accounted for when
calculating the maximum EMI *Y’ capacitance to meet ground |leakage current specifications. An example filter circuit is
shown below.
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APPLICATION EXAMPLE

PFC module input connection example:

L.

EMI fitter [rrush cirrent limit A IHETT %1 L Y 01

0 L oS & U R
g 7§ §16
" a
3

L o

o AR

chouit coui

L7 Y

& G
IH mz
)

[

Model AIFO4ZPFC-02 Parallel Operation

The AIF04ZPFC-02 has been specifically designed for paralleling applications where the total input current exceeds 16Arms.
For stand-alone applications or those where the total input current does not exceed 16Arms the AIFO4ZPFC-01 is
recommended.

The AIFO4ZPFC-02 requires external negative rail rectifiers to be implemented at the input to the system. It is possible to
operate the AIF04ZPFC-02 as a stand-alone configuration although the external negative rail rectifiers must till be provided.

Current Sharing

In multi-module paralleled systems, all modules will share current to within £ 10% of the average load current per module
when the C-SHARE pins of each module are connected together.

MODEL : AlF - PFC Series
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Interlock circuit between LD ENABLE and PF ENABLE (Continues from P.9, LD
ENABLE)

Initially the load is disabled and the LD ENABLE (pin 15) isat 0.4V (LOW). When the PFC power up sequence has
completed, the LD ENABLE voltage goes HIGH. And the LD ENABLE will stay high aslong as Vin is above 175Vac or
Vout is above 250V, even if PF_ENABLE isin disable mode. If the application needsthe LD_EN goes low when the PF_EN
is disable, please use the following interlock circuitry.

Vout
AIF04ZPFCO1 Ly AlFoox...N
PV_AUX
PFEN _ — 4 § GND LD_EN
open to - |
boost & M /l/ g
12k 10K
AW Py
Added ckt .
totie LD_EN | M4
with PF_EN
10k

LD_EN goes low when PF_EN is set low (AIFO4ZPFC-01)

Vout
AIFO4ZPFCOIN Ly AlFxxx...N
PV_AUX
PF_EN + §_GND LD_EN
close to —
boost &/l/ /l/
12K 10K
o
Added ckt
to tie LD_EN L |_
with PF_EN | 21Kk
10k

LD_EN goes low when PF_EN is set high (AIFO4ZPFC-01N)
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Synchronization

Modules are synchronized by connecting the CLK OUT pin of one module to the CLK IN of the next module in an open
daisy chain configuration. If the clock input to a module failsit will automatically revert to itsinternal clock and continue to

operate at full power.

L +O/P
CEHARE
I CLE OUT 1
S0 oo xL l ! . Ohgnat o

o009
85 10264 V ac A INFUT wep Astee DC-DC
L ore o-goeom Motdesof

I other loads

ILE QP o

N ATMEIFFCAL
Externial Diode Pair * l

T L1 CSHARE +HAP
ELR 1

AC INFUT o]

1. n

ATOAIFFCO?

* The current rate requirement of external rectifier for each lineis 20A x number of unitsin parallel. For example, if there are
3 pieces of AIFO4ZPFC-02 in parallel, customer will need to put 60A (20A x 3) external rectifier for each line.
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Recommend external Inrush Current Limit circuit

CIRCUIT(1): Using relay controlled from secondary side:

+ A - ¢
m—-. A DC-DC
Vin R R ATFO4EFC Z% + Converter

LD ENABLE

CIRCUIT(2): Using relay controlled by Auxziliary supply on primary side:

,:; "R Re R
- ATFO4ZFFC 7 Wt

Aarz Supply

Operating voltage of the
coll depends on the ax
supply

In mish Lirnit for FFC Series

Operating Voltage of the
coil needs to match with

W out
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Brown Out Ride Through

Brown Out conditions occurs when there is atransient break in input current. During this period the external output bulk
capacitor holds up the voltage to the load until input current is restored. When the input voltage is restored the PFC module
will continue delivering power to the load

[N NS, 5 | +D,-p1
2 1
Ohatput b
510 265% ACIHPUT @eo o0 asa == ANPEED*
e ¢e0eoRD 0. TEdles oo
2 I othwer load
r—-— 12 P

FOR BROWHN OUT < 20ims

SV for Fadj to 760
TV oV o o 100243
ﬂ\\\_ 0% for Va0 95
OUTPUT VOLTAGE T {300V fior ¥ adj 1o 104175)
/
2TV D)
INFITT VOLTAGE
TN L domeonr LT N
PEW
L 01T
FOR BROWH OUT = 20ms
FLSV for Vadj to 70
IR0 fiow ¥ ad 1o 10§75
290V For Vel 10 T
O TRUT VoL TAGE {30V for Vadi © 105
Tooad Chargmgod | 280V
\ Cisbled  {utpat Capacitor
_/ -
neszi it 250V M

IHPUT ¥ CLTAGE
'(/"\ BROW ouT /—‘\

L 0T

LD ENABLE

L 01T

After a Brown Out condition where the output voltage has not dropped below 250V dc, the module will recover when input
power isrestored. The PFW signal can be used to monitor input power loss.
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Thermal Data

Natural convection thermal impedance of the PFC package without a heatsink is approximately 4°C/W.

A standard horizontal fin heatsink available from Astec (part number APA501-80-006) with 37mm fins and 8.8mm pitch,
will reduce module thermal impedance to 0.4°C /W with aforced air flow of 2.5 m/s (500 LFM) when mounted with a
thermal pad (ASTEC P/N APA502-80-001) between heatsink and module.

Heatsink Thermal Resistance

14 +
12 +
14
0.8 +
0.6 +
04 +
0.2 +

0 I I I
0 500 1000 1500

Air velocity (LFM)

APA501-80-005

~
e

APA501-80-006

Thermal resistance heatsink to
ambient ( °C/W)

Overtemperature Protection

If the modul€e's internal temperature exceeds 105°C (typical), the module will protect itself by latching off

MODEL : AlF - PFC Series
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OUTLINE DRAWING

Pin Assignments
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s 21. POSITVE | 1. PV AUX —
320 L. 22. POSITVE | 2. TEMP MaN oy
33 L2 23. NEGATIVE | 3. C MDN NI
3. L2 24. NEGATIVE | 4. C SHARE ds %¢
5 CLK OUT o ~
6. CLK IN <2 od PFC_ WODULE AIFO4ZPFC=01 () 7N
T T2 85 el WIS, | (€l
& SDA < U 00~ 120 = /20— 240V o 354 M 550 b
9. scL TIree o
10. DC ENABLE 5
1.V ADJ
12. PFW ADJ
13. S GND
14. PFW 116.8
15. LD ENABLE (4,600
16. PF ENABLE
104.12
4.10>
127
T«(O‘OS) QUYP)
e .n b
220 na — .32
o [S) > f
-5 G| 2 e | o G 9o w~.san
2 3 = ceocccano = QoY oMy Ve 82.06+0.05 =
32.06 N o——eaceenes aoX 308 Sa% =
008> o S 16 9# 2 Ned RTE RYs 008>
= I/P PIN
0/P PIN 22 254 SO B |
! .1 S
24- 34
&7 A/B1 AA/B
<15‘24_‘ ¢
06>
sl 106.68
“4.2)
x>
04.50 (0.177) 04.50 (0.177) f=—=y
064 SQ. PIN

5 €0.03> U6X) 94.15 (0.163) ‘ ‘ #4.15 (0.163) ’———‘

il 100001 1N
=]

7]

S ovzoi3 @)

v AvI4ISV 0L V3
NUDONI LOANNGD

)

3.5 (0.14)
[NO THREAD]

Z e
2

7

QLL72227777072774

o

7777

INSERT PUNCHED FROM 22
BOTTOM SIDE = AN
St} =172
Je <~ e330
#330 <0.13) =) W3 X PO
SECTION A-A SECTION B-B
AIFO4ZPFC-xxXNT AIFO4ZPFC-xxx

Case thickness can meet UL-VO flammability standard.
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Comparison between AIF - PFC and APA100 series

AF0AZPFC01 [AIF04AZPFC02 APAI00-101  [APA100-10IM  [APA100102  [APA100-103  [APA100-104
Input Voltage 85 - 264Vac 85-265Vac
Max Output Power
85Vac £ Vin £ 120Vac 1000W 750W 550W 750W
Vin 3 220Vac 1600W 1200w 950W 1200w
Vac under-voltage / Power
interrupt Fast-Recovery Full Recycle

Meet power line disturbance immunity

Power line interrupt protection specification per [IEC61000-4-11 Not rated
Hoating PV_AUX supply Yes No
V-AUX Frequency Fixed at 250KHz Non-ixed Frequency
Operating temperature -20°C-100°C -20°C-85°C
Remote on/off Various Negative logic only
EEPROM data storage Yes No
Inrush current limit circuit extemal intemal [extemal intemnal extemal [extemal
Parallel Application
Input current Total l;,<16Ams  |No Limit Total I, < 16AMs No limit Total I, < 16Ams
External Diode Pair No Need Yes No Need Yes No Need
Full load Vo 380Vdc 377Vdc
LD ENABLE trigger point 250Vdc output 180Vdc output
Mnimum setting for PFW_ADJ 280Vdc 205Vdc
Encapsulated Yes Partial
Internal Fuse No No [Yes (108 [No
Fully SMT design Yes No
QAV Yes No
Control pins 16 pins 14 pins
Power pins AE206mm A152mm
Mounting Kits No Need Need
Module colour Emerson Blue Black
MODEL : AIF - PFC Series
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