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Green-mode PWM Control IC

FASC71N

Featured
Product n

The FA8C71N green-mode PWM control IC for AC/DC converters provides an optimal system for flyback
converters. The ability to control burst operation helps improve the standby power and light load efficiency
required of power supplies. The built-in FET drive circuit has a clamping function that eliminates the need for a
gate protection circuit. The high withstand voltage of the start-up circuit enables a wide range of input voltage.

Kl Low standby power

Fuji Electric's proprietary optimized burst control
makes it possible to achieve a no-load standby power
consumption of 30 mW or less.

nput power (No Load
30

25

20

Input power Pin [mW]
o

— FABC7E

80 130 180 230 280

AC Input voltage Vac [V]

4 Support a wide range of input voltage

Its built-in 710 V start-up circuit supports a wide
range of input voltage.
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E1 Improved efficiency at light load

Efficiency of over 90% is achievable at 25% load.

Output current vs. Efficiency

Output current vs. Efficiency
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QOutput current [A]

Evaluation board rated output: 19 V/3.4 A

H Built-in gate clamp circuit

The FET drive circuit incorporates a gate clamp circuit

Output current [A]

with 16 V limit to cope with Vcc fluctuations.

7;5 G
Hel

Built-in
gate clamp
circuit

B Application examples

OA equipment, AC adapters,
industrial power supplies,
LCD-TV, etc.

N

Package: SOP-8

El Line compensation for overload
detection selectable from 3 patterns

Provide a new setting of “None” for line compensation.
Overload protection is also available for power supplies
with PFC.

OLP
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E e Middle  4.7K
80 [ —— None 6.8K
20 E I I
50 100 150 200 250 300
AC Input voltage Vac [V]
FA8C71N function table

Frequency reduction + burst mode
Linearly adjustable*!
Buitt-in

Overload protection (OLP) Latch
200 ms
Selectable (3 patterns.
One of them is “No line compensation”)
36.0V (latch)

Overheat protection
DSS(Dynamic self supply)
Start-up circuit absolute maximum rating

*1 When the burst operation point adjustment function is selected
*2 Overheat protection is also possible using an external thermistor.

137°C (latch)*2

Built-in
710V



LLC Current Resonant Control IC

FAG6C60N Series

The FA6C60N Series LLC current resonant control IC contributes to improving light-load efficiency and achieving
lower standby power for various switching power supplies through automatic burst control. Depending on the system,
users can select either IC-based protection mode auto restart or latch off*!. At light loads, users can select soft-start

to reduce transformer audible noise during burst mode.

Fuji Electric’s proprietary control method stabilizes output voltage by responding quickly to sudden load change.

*1: When the IC is stopped by the latch mode protection, protective mode is maintained until the supply voltage of the IC drops.

K Low standby power

Depending on the selected product type and settings, it is
possible to achieve an input power of 270 mW or less at
220 V AC input and 144 mW output power.

Input Power vs. Input voltage at Po=144mW
400

300

Input Power Pin (mW)
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200
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AC Input voltage Vac (V)

] Reduce components in power supply

Reduce the number of components in power supply by
built-in an X-CAP discharge function, auto burst mode
control function, and Power MOSFET drive power supply.

o—\ o
Ac L ¥|Line Ic sroormal
input filter
o o Eliminate external
Reduce discharge signal circuit
resistance
FA6C60N o
VCC circuit

Reduce external regulators

E Transformer audible noise reduction

The FA6C60N Series can reduce transformer audible noise
by selecting the product type and soft-start setting.

OUT pin
switching
pulse

2M Diode
current

| )] | |
] « ]

2nd Di:ode current Pe:ak Clamp§

* Soft start

H Auto burst mode function

The LLC IC detects output power. When PFC IC is FA1B20N,
both PFC IC and LLC IC switch from normal mode operation
to burst mode operation at light load. (For PFC control ICs
other than FA1B20N, the power supply voltage of the
PFC-IC is turned on and off by the LLC_IC signal.)

FA1B20N
(PFC control IC)

FABCB0N Series
(LLC current resonant control IC)

Control switching

(Normal mode operation or| Output
burst mode operation) power

Control switching

(Normal mode operation or 4 detection
burst mode operation)

*The switchable output power is adjustable. Representative example

Featured B

Product

M Application examples
LCD-TV, OA equipment,
industrial power supplies

Package: SOP-16(N)

E]l High-speed response

The FA6C60N Series uses Fuiji Electric’s proprietary control
method to enable high-speed response in LLC current
resonant converters and to suppress output voltage
fluctuations.

FABC60N Series output response Fuji Electric’s conventional output response

JL Output 12 V: 1 V/div __\L

7|T\/£=046 v
IC response: 2 V/div

LLC switching: 200 V/div

Output 12 V: 1 V/div

AV=15V
IC response: 2 V/div

LLC switching: 200 V/div

|

|

1ms/div 1ms/div

FAGC60N/61N/62N/63N Table of Common Functions

Auto burst mode function Built-in

Buitin

Buil-in, 650 V
Built-in, 780 V
Builtin

Buitin

Builtin

Builtin

Al pins 2 kV
-40°C to +150°C
SOP16 (3.9 mmx10.0 mm)

P15

2



CRM PFC control IC and LLC current resonant control IC for high power factor and low THD power supplies Featured B

FA1B10N/FA6C64N Product P15,17

The FA1B10N CRM PFC (Critical conduction mode PFC) control IC and FA6C64N LLC current resonant control B Application examples

IC are suitable for LED driver power supplies. They achieve high power factor and low THD (Total Harmonic L'ZD ?rllvler, power sup;phes, chargers,

Distortion)*!, and have a built-in auto burst function that ensures high efficiency even at light loads. They are naustrial power supplies

applicable to a variety of CVCC control power supplies.

*1: THD is a value that expresses the degree of voltage and current distortion; where the lower the value, the lower the distortion. ’ ’
FA1B10N FA6C64N

Kl Improve power factor and THD HE Low standby power Package: SOP-8 Package: SOP-16(N)

Table of FAIB10N PFC control IC functions
It enables high power factor and low THD even at high input voltages It is possible to achieve an input power of 300 mW or less at no load
due to the PFC control IC’s power factor and THD improvement function. under worldwide input voltage without an auxiliary power supply.
Builtin

Power factor : 93.3% to 98.2%  4.9% better than before 400 - - _
THD : 9.3% to 4.7%  4.6% better than before 54V output LED driver Auto burst mode function Built-in
i i g %0 X-CAP discharge function Built-in
Power supply using FA1B10N Conventional power supply E Realize input power of 300 mW or less —— BUiltin. 650 V
~ Fa ~, ~ ~\ P ~ ~, ~ o~ E 300 !
! ?g .__./o\./‘_—‘. Overcurrent protection Built-in
\/ \/ %) l \/ \/ \/ \/ \/ \/ i} 250 PFC overvoltage protection Built-in
RLICAIER) V'n(2f.0\\.//d‘v) ,.\ ,\ ,\ ,\ £ 0 ESD guaranteed operating voltage (HBM) All pins 2 kV
\/\\/\/\//\/\ \/ \/ \/ J \./ Operating junction temperature -60°C to +150°C
lin(500 mA/div) 1in(500 mA/div) %0 00 0 0 o 20 Package SOP-8 (3.9 mm x 5.0 mm)
Time: 10 ms/div Time: 10 ms/div

AC input voltage Vac (V)
Vin=230 Vac/50 Hz, 50% Load (75 W) neut voltage Vac

El Support burst function 1 Reduce components in power supply

Table of FA6C64N LLC control IC functions

| tem ] FAeCesN
Auto burst mode function Built-in

It detects output power using the FA6C64N, and can switch from Reduce the number of components in power supply by built-in an Built-in (selectable)
normal mode operation to burst mode operation for both the X-CAP discharge function, auto burst mode control function, and Built-in. 650 V
FA1B10N and FA6C64N at light loads. Power MOSFET drive power supply. £ ’
Built-in, 780 V
o—a\ o

Gate driver power supply Built-in
FA1B10N (PFC control IC) FA6C64N (LLC current resonant control IC) AC | ¥ Line External VCC pin voltage 40 V withstand voltage
input T A\ | filter Ic signal - - - S
Automatically adjusted dead time Built-in
itohi o o
control sw'tChm_g < Eliminate external Capacitive mode prevention function Built-in
(Normal mode operation Reduce discharge signal circuit i ilt-i
or burst mode operation) Output power resistance Brownout protection Built-in
Lo detection - o
Control switching o—rt Overcurrent protection Built-in
Normal mod ti
¥ ouret mode opératon) < FA6C64N & Ne Overload protection Built-in 3

VCC circuit ESD guaranteed operating voltage (HBM) All pins =2 kV

Operating junction temperature -60°C to +150°C
SOP-16(N) 39 mm x 10,0 m)

o N

*The switchable output power is adjustable.
Reduce external regulators



CRM PFC control IC and LLC current resonance control IC for high-efficiency power supplies

FA1A60N/FA6B20N

The FA1A60N CRM PFC (Critical conduction mode PFC) Control IC and FA6B20N LLC current resonance
control IC provide an optimum system for LLC converters with an input of 75W or higher. The auto standby
function enables the products to be applied not only to internal power supplies for LCD TVs, etc but also to

adapters that do not have external standby signals.

Kl Improved efficiency at light load

Efficiency above 75% is achieved at 3% of rated power by
providing burst control for both PFC control IC and LLC
control IC at light load.

Light load o Normal load
< >i€ >
90 .
Burst | Normal
85 | operation | operation FA1A60N+FABB20N
80 !
875
>
g 70 f
o
2 6
w
60 | 4
s | 7 ~__Without Burst operation
d
50 pal
0 5 10 15 20 25 30 35 40
Output power (W)

El Auto standby function

Output power is detected by LLC control IC, and at light
load condition, both PFC control IC and LLC control IC are
switched from normal operation to burst operation.

FA1A60N FA6B20N
(PFC control IC) (LLC control IC)

Control switching ‘

(Normal operation /
Burst operation) Output

power

Control switching detection

(Normal operation /
Burst operation) <

*1 The ErP Directive is also called the Eco Design Directive, the EU regulation that obligates environmentally conscious design

El Low standby power

Standby power below 260 mW is achieved without standby
power supply when input is 230 V AC and output power is
125 mW. (ErP Directive Lot6*1: 0.3 W or lower)

320

ErP Directive Lot6
300 frmm e e i e e e e e e e e e e e e e e e

280

260 _/”\/
240
Po=125 mW

Input power Pin (mW)

220

200

50 100 150 200 250 300
AC input voltage Vac (V)

1 Reduced power supply components

Because the auto standby function is integrated, an external
standby signal is unnecessary. This makes it possible to
reduce the number of components by seven, including the
photo coupler.

Power supply pson
circuit example

Can reduce components

Featured
Product EI

M Application examples

LCD-TV, high power adapters, office automation
OA) equipment, communication power supplies
and industrial power supplies

e &

FA1A60N FA6B20N
Package:SOP-8 Package:SOP-16 (N)

—

PFC control IC “FA1A60N” function table

Buitn
Unnecessary

ESD withstand voltage (HBM) Total pins 2 kV
Operating ambient temperature -40°C to +105°C

Package SOP-8 (3.9 mm x 5.0 mm)

LLC control IC “FA6B20N” function table

Built-n

Buitn

ss0khz

Built-n

Buitn

“40°C10 +105°C
SOP-16(N) (3.9 mm x 10.0 mm)

P15,17
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Fuji Electric offers a lineup of power supply control ICs for AC/DC power

supplies that support a variety of power supply configurations and
specifications. These highly efficient, low-noise products with low standby
power consumption are compatible with environmental regulations.
Furthermore, many protection functions are built into the ICs themselves,

allowing for smaller power circuits.

Features of Power Supply Control ICs

Green Mode PWM-ICS ««ccceteeecececacecacacannnans P9

M Features

e Built-in 500/650/710/750 V withstand voltage start up
circuit

* Green mode functions (Intermittent Switching/
Linearly reduced switching frequency)

¢ Protect functions (Over voltage/Brown out/
2 stage Over power etc.)

e Low EMI noise by jittering of frequency

General PWM-ICS ccceceteecececcecacecccncececcncnes P11

M Features

¢ Built-in error amplifier

* Adjustable switching frequency
* 5V reference voltage output

Green Mode Quasi-resonant ICs::--:----... P13

M Features

* Built-in 500 V withstand voltage start up circuit

* Green mode functions (Intermittent Switching/
Linearly reduced switching frequency)

e Protect functions (Over voltage/Over load etc.)

Current Resonant ICs - -ccceeecececececanennnnnnnee P15

M Features

¢ Built-in 600/650 V withstand voltage start up circuit

e Built-in High side driver

* Preventing capacitive region operation, Self-adjusting
dead time function

* Protect functions (Over current/Over voltage/
Over load/Over heat/Brown out)

* Green mode function (Intermittent switching)

* Realize 1 convertor circuit structure at worldwide input
power

Power Factor Correction ICs «+ccceeeeeeeeeeeee P17

M Features

* Wide electric power range(From 75 W to 1 kW)

* Power factor = 0.99

* Protect functions (FB Pin open short/Over voltage etc.)
* Improved efficiency at light load by frequency reduction

High and Low side driver IC ---ccceeeeeeneen. P19

M Features
* High robustness of negative transient voltage on VS pin
* Wide range supply voltage up to 30 V
¢ 3.3 V logic compatible
e Built-in under voltage lockout
* Allowable offset supply voltage transient dVs/dt up to
50 kV/us
* High speed response: Turn on/off delay time
125 ns (typ.) 5
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Applicable circuit
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*1: Some products can be utilized depending on the applicable circuit

H Type nomenclature
Example: FASAOON

Fuji A Analog 1 CRM PFC* Two-digit integer
6 LLC B
8 PWM C

*CRM PFC: Critical Conduction Mode PFC

Example: FAS590N

Company symbol Control system m Package code

Fuiji Analog Two-digit integer
5X AC/DC
13X



Product Map

Application specific output power/output voltage and applicable ICs

DC Output Voltage [V]

750 T T T | T T T | T T T I
500 | -
PFC (CRM) PFC (CCM) "
CRM PFC CCM PFC I
FA1A/FA1B Series FA5612 Series
—P.17 —P.17 o
250 I -
t s N\
| Current Resonant .
: Active-Clamp |
100 [~ I LCD-TV Current Resonant IC % =
FAGA/FAG6B/FAGC |
7% F A Series . -
| I | —P.15
= ' LED lighting I
- = ( - | | -
Flyback (PWM, Forward Double Forward Full-Bridge
Quasi-Resonant) Half-Bridge Phase Shift Bridge
Current mode PWM Voltage mode PWM
25 FA8A/FA8B/FA8C FA5604 Series i
Flyback i‘fges —~P1
(PWM) 9
{ AC front end HEV/EV
8: Standard power supply
10 _w P Laptop PG High and Low side driver Statba —
0/ (Adapter) —P.19 rectifier
7.5 |~ Charger .
Quasi-Resonant
FA5640 Series RC power supply ‘ ~
5 |- —P.13 " @ I%l -
! Server power supply Semiconductor
manufacturing equipment
2 5 I [ — — _L —— A i —
10 25 50 75 100 250 500 750 1k 2.5k 5k 7.5k 10k 25k

0

utput Power [W]



H Circuit type (AC/DC)

Circuit type Product category
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Il Green Mode PWM-ICs (Current Mode) : Featured Product=> P1

Built-in X-Cap Protection mode Power | Vec threshold voltage
Generation Series Type name Con’gol Ar_)phe_td startup | discharge Bfrowr; out Max Duty | Frequency fsw Oé/etrcutrrent Light-load switching su||thIy Package | Remarks
mode | circui circuit function unction etection Over load Over power vov calcge
th Latch Linearly frequency
gener- | FA8Cxx Series *FASCTIN v v - 85% 65 kHz + Timer-latch 1 Stage Vee reduction + 10-33V | 125V | 7.5V
ation | NEW | 7ov detection detection |Intermittent operation
FA8AQON Auto-Recovery
65 kHz Timer-latch
FABAOTN Delay 70 ms 2 Stage 12-24V
FABA40N Auto-Recovery | (OPPratio 1:1.4)*
100 kHz Timer-latch
) FABA41N v Delay 70 ms i
FABAQOQ Series v Fixed . - Latch Linearly frequency
(Basic functions |  FA8A27N v 83% ) Timer-latch Vee reduction + 13V |65V
version) 500V detection D.?Iay 8?0 "r:s s detection |Intermittent operation
imer-latc 2 Stage
FABASTN 65 kHz Delay 1.6 s (OPP ratio 1:1.8)* 10-28V
FASA3ON Timer-latch
Delay 2.5 s
FA8BA12N - Auto-Recovery (0PP2raStit§g1€-31 2y 12-24V
Auto-R
FaasoN oy
- Linearly frequency
FA8A64N Auto-Recovery .
FABAGO Series 100 kHz - Latch reduction +
FABAG5N v/ ) + Timer-latch Intermittent operation
5 (Advanced FASA7ON 500V - 83% detection| Auto-R 1 Stage Vce (Frequency 10-24V | 125V | 6.5V
% |functions version) 65 KHz uto-Recovery detection | - o ourst point
2 FABATIN | . / Timer-latch reduc ('19" tur:|s poin
[}
e FA8A74N riggg Flyback 100 KHz Auto-Recovery adjustable) SOP-8
© FA8A75N Timer-latch
FABASON B B Auto-Recovery
FABA81N
65 kH
v/ ‘ Timer-latch Latch
FABA83N v Fixed Vee
detection
FABASO Seri praasay - Auto-Recovery Linearly frequency
(Advance‘z:rclles FABABSN - 100 kHz Timer-latch reduction +
) v v o + Intermittent operation .
hlfgrr]l(‘:ltllfil::ta\/nl':j FABA86N 650V Fived 83% detection| Auto-Recovery 1 Stage - (Frequency 10-24V | 125V [ 6.5V
) reduction/burst point
voltage version) |  FASA87N Timer-latch adjustable)p Nooc?]':}gtzon
FASA9ON 65 khz Auto-Recovery Latch
FASAQTN / - Timer-latch detetion
FA8A94N 100 KHz Auto-Recovery
FA8A95N Timer-latch
v v N 2 Stage Latch Linearly frequency
FA8Bxx Series FA8B16N v/ ) 83% 65 kHz .| Auto-Recovery BRATIE Vee reduction + 12-24V | 125V | 8V
500V Fixed detection (OPP ratio 1:1.5) detection |Intermittent operation
5th FA5680N v B Auto-Recovery Latch | Linearly frequency cog(e;z't%hpb
gener- | FA5680 Series 750V - - 85% 65 kHz detection 1 Stage Vee reduction + 11-24V 18V 8V edemal y
ation FA5681N Timer-latch detection |Intermittent operation circuit

*OPP ratio = Over Load Protection (OLP) : Over Current Protection (OCP)

9
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https://felib.fujielectric.co.jp/en/M10013/M20088/document_detail/6cb33406-1453-46a7-bdad-552127c403b9?region=en-ame
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https://felib.fujielectric.co.jp/en/M10013/M20088/document_detail/2ed623a5-4a9b-41b2-b6c8-6c438b0f805e?region=en-ame
https://felib.fujielectric.co.jp/en/M10013/M20088/document_detail/ae5330d7-809d-4f3b-ba50-a000599b981a?region=en-ame
https://felib.fujielectric.co.jp/en/M10013/M20088/document_detail/5c4bdb7c-4fa4-4131-a1c2-affedf4ff7ef?region=en-ame

Il Green Mode PWM-ICs (Current Mode)

©® Features

= With 500 V/650 V/710 V/750 V withstand voltage start up circuit  * Green mode functions (Intermittent Switching/Linearly reduced switching frequency) AC input
* Protect functions (Over voltage/Brown out/2 stage Over power,etc.) = Low EMI noise by jittering of frequency : ]

Y : Featured Product=> P1
® (Circuit example (Flyback) : FASAGON

Vout

- O
_ ! [T 13
® Green mode PWM-ICs with Brown Out function , ™ % .
Green Mode PWM IC vV
: I5 )
Brown out function With [ K %—4
] | -weq
Current sense Positive W ~
r Z T T ] Db l h
9 2 Stage 2 Stage 2 Stage F:mw; ‘ 7 .
Over power protection OPP ratio 1:1.4* OPP ratio 1:1.8* OPP ratio 1:1.5% {iSt0e ity
 —— I | I I
Frequency (kHz) 65 100 65 65 65 100 ¥ T
—L—  ——1 I I I I

Overload protection ~ Auto-Recovery = Timer-latch  Auto-Recovery ~ Timer-latch Timer-latch

Auto-Recovery Timer-latch Auto-Recovery

| | | | I
OLP delay time (ms) 70 70 70 70 860
| | | | |

X-Cap discharge With

function

1600 2500 3560 200 200
| | | | |

Without

| | | | | | | |
start up circuit 500V (AN FABAOTN FABA4ON FABA41N FABA27N FABA37N FABA39N FABB16N

Start up circuit 650 V

*OPP ratio = Overload threshold (OLP): Overcurrent threshold (OCP)

® Green mode PWM-ICs without Brown Out function

Green Mode PWM IC
1

Brown out Without
I ]
Over power protection 1 Stage 2 Stage
r ! 9 |
Current sense Negative Positive Positive
—— ' L ] I
Overload
protection Auto-recovery  Timer-latch Auto-recovery Timer-latch Auto-Tecovery
I I — I 1 I
Frequency (kHz) 65 65 65 100 65 100 65
1 1 L ]
X-Cap discharge With | With With With With
OCP OLP Line . .
compensation With With
1 1 1 1 1 1 1 1
e Lot
(start up circuit 500 V) FABSON FA870N FA864N FA874N FA861 N FA871N FA865N FA875N FA8A12N
Type
(start up circuit 650 V) FABABON FABA9ON FABAB4N FABA94N FABABIN FA891N FABAB7N FABAB5N FABA95N
Type
(start up circuit 710 V) FAGCT1N oS

Type
(start up circuit 750 V) FASGEON Jagll FASGB1N
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B General PWM-ICs

Protection mode Power Vec threshold voltage
Series Type name Control mode | Applied circuit Max Duty Frequency fsw Uvercurlrent M e 'swnch gy
detection Overload Overvoltage operation voltage
Vee
FA13842N i 16.5V
Fiyback 96% External settings
FA13843N 10-500 kHz 96V
FA1384x Series FA13844N Current mode + detection - - - 10-25V 165V 9.0V
Forward 48% External settings :
FA13845N 5-250 kHz 96V
. CS latch
FA5504 Series FA5504N Forward 46% Exﬁe(;'?sa(l)gelftl_llr;gs + detection Timer-latch Ve voltage - 10-28V | 165V | 9.0V
detection
0,
FA5510N Forward 46% . + detection CS latch
. External settings X
FA551x Series FA5511N Flyback 70% 10-500 KHz Timer-latch Ve voltage - 10-28V | 16.5V | 9.0V
FA5515N Flyback 70% — detection detection
FA3641N : + detection CS latch
FA364x Series Flyback 70% External settings Timer-latch Vcce voltage Frequepcy 10-28V | 16.5V 9.0V
FA3647N 30-500 kHz —_ detection detection reduction
Volt d
FA5604N oltage mode Forward 46% Frequency
reduction
Start/stop FB
FA5605N voltage
External settings CS latch 19VA55Y
FA5604 Series 100-300 kHzg — detection Auto-Recovery (External Frequency 10-30V | 17.5V 9.7V
Flyback 70% detection) reduction
FA5606N Start/stop FB
voltage
1.55V/1.65V
FA5607N _

Package

SOP-8

Features

- 384 Series pin compatible
- 5V reference voltage output
- With error amplifier

- With error amplifier
- 5V reference voltage output

- 5V reference voltage output

- 5V reference voltage output
- Frequency-reduction function
added to FA5511/15

- Overload current drooping
frequency reduction
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M General PWM-ICs

® Features ® Circuit example (Forward) : FA5604N
* Built-in error amplifier
* Adjustable switching frequency ACinput

* 5V reference voltage output A
General PWM Control IC Series with Green Mode Function
General PWM IC
|
Green mode function With
|
Control mode Voltage mode
1
T 1 L
Duty 46% 70%
| ' ! .
Current sense Negative Positive Negative
| |
1 1
Overload protection Auto-Recovery Timer-latch Auto-Recovery
I 1
I 1
OLP HICCUP RATE 1.7 1:15 1.7

Type FA5604N FA3641N FA3647N FA5605N FA5606N

General PWM Control IC Series without Green Mode Function

General PWM IC
1
Green mode function Without
I = 1
Control mode Voltage mode Current mode
T 1 1 T 1 1
Duty 46% 70% 96% 48%
Current sense Positive Positive Negative Positive Positive
uvLo I I
(ON/OFF) 16.5V/9.0V 16.5V/9.0V  165V/9.0V  17.5V/9.7V 16.5V/9.0V 9.6V/9.0V 16.5V/9.0V 9.6V/9.0V
| L | | |
Others With error amplifier ﬁmglr_-IIatch Auto-II?I;I;overy With error amplifier

I | I I I I I
Type FA5504N FA5510N FA5511N FA5515N FA5607N FA13842N FA13843N FA13844N FA13845N

* OLP : Over Load Protection
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Il Green Mode Quasi-resonant ICs (Current Mode)

Protection mode Power Vec threshold voltage
Built-in start Overcurrent Light-load switch|  supply

Gengration Series Type name Control mode | Applied circuit up circuit Frequency fsw i Overtoad - operation voltage Package Features
Vce
FA5640N -
14.0V
FA5641N - Minimum frequency (25kHz)
Bottom skip count Auto-Recovery
control via self- )
S FA5642N excited on-off width | -+ detection 10.0V -
I detection, estimated +0.5V Latch .
% FA5640 Series 566 v frequency switching (AC100V) ZCD voltage Intermlttllent 11-26V 8.0V
= from 1st to 2nd +0.45V detection operation _ ...
= FA5643N bottom - Min. frequency limitation
N 110 kHz (AC230V) - Latch stop function (IS pin)
(FA5648 is 260 kHz)
FA5644N Timer-latch 14.0V -
Current mode Flyback SOP-8
FA5648N Auto-Recovery - For High SW frequency
FA5570N - _
Intermittent
. operation
S FA5571N + detection - Overvoltage ZCD detection
g v Self-oscillation oy Latch
(<5} . |
§, FA5571 Series 500V Maximum 120 kHz Auto-Recovery dethgggge 10-28V | 18.0V 8.0V
k=]
& FA5573N -
Linearly
frequency
: Latch reduction
FA5577N + detection Ve voltage -
+0.5V .
detection
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Il Green Mode Quasi-resonant ICs (Current Mode)

©® Features
* Built-in 500 V withstand voltage start up circuit

« Green mode functions (Intermittent Switching/Linearly reduced switching frequency)

* Protect functions (overvoltage/overload, etc.)

Quasi-resonant IC
1

Maximum frequency Control of bottom skips by on-off width detection

Green mode function Intermittent operation
—
Overload protection Auto-Recovery Timer-latch
I . 1 I
uvLO
(ON/OFF) 14.0V/8.0V 10.0V/8.0V 14.0V/8.0V
T T L 1 | |
Overvoltage .
detection ZCD Pin
Min. frequency limitation
Others
; High SW
IS pin latch fTequency
] ]

Type FA5640N FA5641N FA5643N FA5648N FA5642N FA5644N

Max. frequency: 120 kHz

Intermittent operation Reduced frequency

Auto-Recovery Auto-Recovery

18.0V/8.0V 18.0V/8.0V
ZCD Pin ZCD Pin VCC Pin

FA5570N FAS571N FA5573N FAS577N

® Circuit example (Flyback) : FAS640N

AC input

In
1r

| o]
1t
I
N

N

1)
&7
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B Current Resonant ICs % : Featured Product=> P2, 3, 4

. Built-in | High side | X-Cap Low standby Protection mode . Power supply | Vee threshold voltage
. . Applied . . Brown out Current Light-load
Generation Series Type name ircuit startup | floating | discharge functi mode Frequency fsw itchi voltage Package Features
Glrcdl circuit | voltage | function | MU0 | switching SEIISE Overcurrent| Overload | Overvoltage|  SWitching Vice
*FA6C60N - Soft start function during burst
Auto-recovery | Auto-recovery operation
- X-Cap. discharge function
- Auto standby function
FA6C61N Lateh Latch - State setting function
s [ NEW | s |100v/200V . a al : Built—lin FET drive power
"E “None” can sy‘ste‘m '.n - . 14-27V | 140V | 9.0V supply
S |Fa6Cxx Series| FABCH2N v be selected | Switching | detection o0 | PoSitive- |, ) eaq 4y, Auto-Recovery| BUrSt operation
£ ‘NEW ] 650V using the Auto Negative Auto-recovery | Auto-recovery FB pin control
& tate setti switching - X-Cap. discharge function
FAGC63N State setling - Auto standby function
[NEW | Latch Latch - State setting function
- Built-in FET drive power
ly
*FABC64N v Supp
m Fixed Auto-recovery | Auto-recovery 14-36V | 16.0V | 9.0V
FAG6B19N 600V - - Auto standby function
= *FAGB20N| Current CAPin - State setting function
S resonant LLC detection SOP-16 (N)
s ) - ) - Transient response
Half bridge; - )
2 | FagBxx Serios| FAGB21N | HATOrdGe) ) 750V v .A”:.’ 50% E"S't"fe 25450 kKHz | Auto-recovery |Auto-Recovery | Auto-Recovery BF”E;“.Opera“"l" 1429V | 140V | 9.0V improvement
> 600V V4 Fixed SWI:C In?/ egative pin control - Auto standby function
2 external
° * switching - BO detection delay extension
FA6B22N 600V type
- Auto standby function
v - Power good signal output
FAGAOOAN Fixed Timer-latch | Auto-Recovery - State setting function
xe ) - Supports W/W input voltage
- Burst operation 120V -
= FAGATON External Auto-recovery | Auto-Recovery Vee pin control ' ) S&%{‘rﬁgﬁt"emﬁ'on level
S | FAGAXx Series 6 0/0 v | soov v switching | 50% ;"S't't‘fe' 38350 kHz | _ , Timer-latch 1427V 9.0V - State setting function
kS FAGAT1N / STB pin egative Timer-latch | Timer-latch - Supports W/W input voltage
j=4
~ Adjustable - State setting functi
Auto-recovery |Auto-Recove ) g Tunction
FAGA3ON y v Burst operation 130V - Brown out detection level
. . FB pin control ’ adjustment
FAGA31N Timer-latch | Timer-latch p . Sujppons W/W input voltage

*: BO detection delay time extension type
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M Current Resonant ICs

©® Features

* Realize 1 convertor circuit structure at worldwide input power
* Built-in High side driver

4th generation (Current mode)

Control system under light load

Current sense

% : Featured Product=> P2, 3, 4

* Preventing capacitive region operation
* Protect functions (Over current/Over voltage/Over load/Over heat/Brown out)
* Green mode function (Intermittent switching)

4th Gen Current Resonant IC
|
FB Pin detection

Positive-Negative
1
I 1

Brown out function 100 V//200 V system switching Fixed
I T L T 1 I
Over load protection Auto-Recovery Timer-latch Auto-Recovery Timer-latch Auto-Recovery
Under-voltage lockout I I I I I
nder-voltage lockou
(ON/OFF) 14.0V/9.0V 16.0V/9.0V
1 1 1 1 1
Maximum frequency 639 kHz
1 1 1 1 1
X-Cap discharge With
1 1 1 1 1
High-side floating voltage 750V
Soft start functi : : : : :
oft start function " "
during burst operation ] With ] Without 1
Product type FABCGON of FAGCGN Jof [ FAGC62N of FABCG3N Jof FAGC64N |of
* “No X-Cap. Discharge” can be selected using the state setting.
3rd, 2nd generation (Voltage mode)
3rd, 2nd Gen Current Resonant IC
T L 1
Control system under light load VCC Pin detection FB Pin detection
| |
Current sense Positive-Negative Positive-Negative
— I 1
Brown out function Fixed Adjustable Adjustable Fixed
Over load protection Auto-Recovery Auto-Recovery Timer-latch Auto-Recovery Timer-latch Auto-Recovery
| | | | | |
Under-voltage lockout
(ON/OFF) 12.0V/9.0V 13.0V/9.0V 14.0V/9.0V
| | | | | |
Maximum frequency 350 kHz 450 kHz
| | | | | T - 1
X-Cap discharge With Without
| | | | | — |
High-side floating voltage 600V 750V 600V

Product type

*: BO detection delay time extension type

1 1 1 1 1 1 1
FAGB20N |uf
FABAOOAN FABA10N FABATIN FABA3ON FABA31N Fronaon |l FreB21N

FA6B19N

® Circuit example (PFC + LLC) : FA1B10N, FA6C64N
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Il Power Factor Correction ICs
Critical Conduction Mode PFC Control IC

Protection mode FB open/ Power | Ve threshold voltage
. Control e .| Zero current | Overcurrent Frequency o Light-load supply
SHIED UL mode | Applied circult | OVPpIn | = oie o detection fsw Overcurrent | o iage SIS switching voltage
g
(pulse-by-pulse) protection v
cc
Frequency
FA1BOON fitvns lmiting Botiom
skip operation)
ZCD pin .
- _— + detection 10-24V | 9.0V
XFA1B1ON (Winding) Intermittent
m operation (burst
Input current | Output voltage operation)
FA1Bxx Series Self-oscillation limitation limitation v 10-24V
PFC (Auto-recovery) | (Auto-recovery) Frequency
(Boost) limiting (Bottom
skip operation)
FA1B20N v/ — detection + 125V | 75V
Intermittent
operation (burst
operation)
FA1AOON y 9.6V
FA1AO1N 124V 88V
Frequency -
FA1A10N Voltzge ~ limiting (Bottom 9.6V
FATATIN mode skip operation) 124V
) Input current | Output voltage v
FATASON (BF::)ZI) (Regisgrqce) — detection Self-oscillation limitation limitation 96V 88V
FA ok Series (Auto-recovery) | (Auto-recovery) Frequency 10-26 V
limiting (Bottom
*FA1A60N v skip operation) 125V | 75V
+
Intermittent
v operation (burst
FATAGIN (Open protection only)|  operation) 125V | 7.5V
) Input current . Frequency
FATA21N (Flsgfck) - @C‘Edf’r:g) + detection Self-oscillation limitation Q,”ctg dﬁg%gg - limiting (Bottom 173V | 96v
(Auto-recovery) skip operation)
FA5590N 9.6V
- X Input current | Output voltage Frequency
FA5590 Series | FA9S91IN (B':)';Cst) a eLSIS?;’; s | —detection Self-oscillation limitation limitation v limiting Bottom | 10-26v | 30V | ggqv
FA5696N v (Auto-recovery) | (Auto-recovery) skip operation) 96V

% : Featured Product=)> P3, 4

Features

Package

- PFC flyback support
- THD improvement function

- THD improvement function

- X-Cap. discharge function

- 650 V startup circuit

- Operates in conjunction with
FABC64N

- Coordinated operation with FABC6X

- Light-load bottom skip function
- Output overvoltage double protection

SOP-8 | . Light-load bottom skip function

- Light-load bottom skip function
- FA1AOON enhanced version

- Light-load intermittent switching
coordinated operation with
FABB19N/20N/22N

- Light-load intermittent operation
coordinated operation with FAGB21N

- PFC flyback support
- Soft start function
- Overload protection

- Max. frequency setting
(100 k to 800 kHz)

- Max. frequency setting
- Output overvoltage double protection

Continuous Conduction Mode PFC Control IC

p Control S
Series Type name —— Applied circuit
FA5612N
) Average PFC
FA5612 Series current (Boos)
FA5613N

OVP pin

Max Duty

94%

Overcurrent
detection

— detection
05V
(AC100V)
0.4V
(AC230V)

Frequency
fsw

External selection
(50-70 kHz jitter,
60 kHz, 65 kHz)

Protection mode

Overcurrent
(pulse-by-pulse)

Input current
limitation
(Auto-recovery)

Overvoltage

Output voltage
limitation
(Auto-recovery)

FB open/
short circuit
protection

Light-load
switching

Power

supply

voltage
Vce

10-26V

Features

- Overcurrent detection level
switching
- Fixed frequency, jitter switching
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I Power Factor Correction ICs

® Features

* Wide electric power range (From 25 W to 10 kW)

* Power factor > 0.99

* Protect functions (FB pin open short/Over voltage, etc.)

Critical Conduction Mode PFC Gontrol IC

% : Featured Product=> P3, 4

PFCIC
CRM
1
| | 1
Light-load Burst Max. frequency Frequency
itching i limitation reduction
| | |
| 1 | 1
Current sense Positive Positive Negative Positive Negative
I I —L— I :
| | | 1
IIZIIII/%FF) 13.0V/9.0V 13.0V/9.0V 9.6V/9.0V 17.3V/9.6 V 9.6V/8.8V 12.5V/7.5V 12.4V/8.8V 12.5V/7.5V
OVP pin Without Without Without With Without Without With With Without With With
Zero gurre[ﬂ With Z(;D Imprm{ellight Cooperate
Others detection pin, sense pin, For load effluency, with
Cooperate Fly back flyback Cooperate with FABCxX
with FA6C64N support FABBXX

| % |
k FA1AO0N il FA1A60N
Type FA1B10N FA1BOON Wl FA5590N l FA5696N M FA5591N FA1A21N  FA1A10N Fa1A50N ll FA1AGIN FA1A11IN l FA1A01N FA1B20

Continuous Conduction Mode PFC Control IC

Current sense

Overvoltage detection

PFCIC
CcCM
|

Negative

|
Without
|

Maximum frequency

Lo
(ON/OFF)

Type

External selection
60/65 kHz/jitter
(50-70 kHz)

 ——
13.0V/9.0V

FA5613N

9.6V/9.0V
|

FA5612N

® (Circuit example (PFC boost) : FA1A50N

,,,,, —_ Vout
i 7o ———Bt O
ACinput IZS N
L i
I = &
i —t
NO— '
e ‘ o
1 1] = i e
= ps L
2g| —
G w1k T o
d . GND

FA1AS0N

® (Circuit example (PFC boost) : FA1BOON
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T
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Vout

Rl

1
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FA1BOON
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M Driver IC
High and Low side driver IC

Absolute maximum ratings Recommended VCC, VBS threshold voltage

Turn-on/off
. Input threshold : power supply
Power supply Maximum voltage propagation voltage

voltage frequency delay VGG, VBS

Number

Series Type name of input/ | High side floating
output pin | supply voltage

Package Features
Output current

- High-side and low-side delay

Logic “1” 2.1V time difference 30 ns (max)
FA5650 Series FA5650N 2 800V -1.41.8A 30V 500kHz e 125ns 12-18V 8.9V 8.2V SOP-8 | - High-side dVs/dt withstand
Logic “0” 1.1V 50 KV/is

- Input 3.3 V logic compatible
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1. LCD TV power supply Il Recommended IC

AC85V to 264V DC390V DC50V to 300V

Apply at input of 75 W or higher I
(IEC61000-3-2 Class D compatible)

Circuit Recommended IC Page

"

2. Laptop (AC Adapter) Power Supply Il Recommended IC

Circuit
AC85Vto 264 V DC390V DC16Vto 19V

Recommended IC

=
=]
@

Apply at input of 75 W or higher
(IEC61000-3-2 Class D compatible)




3. Printer (IJP) Power Supply Il Recommended IC

Circuit ‘ Type ‘ Recommended IC ‘ Pag
AC85V to 264 V DC390V Vloltage varies depending on the method

(Piezo method, thermal method, etc.)

[ Apply to large printers ]

—)

DC5V/3.3V

4. LED lighting Power Supply Il Recommended IC

Circuit
AC85Vto 264V DC390V [ According to number of LED connected in series ]

Type Recommended IC ‘ Page

Apply at input of 25 W or higher
However, not needed when main power supply is a PFC flyback
(IEC61000-3-2 Class C compatible)
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WARNING

. This Catalog contains the product specifications, characteristics, data, materials, and structures as of September 2024.
The contents are subject to change without notice for specification changes or other reasons. When using a product listed in this Catalog, be sure to
obtain the latest specifications.

. All applications described in this Catalog exemplify the use of Fuji's products for your reference only. No right or license, either express or implied,
under any patent, copyright, trade secret or other intellectual property right owned by Fuiji Electric Co., Ltd. is (or shall be deemed) granted. Fuiji
Electric Co., Ltd. makes no representation or warranty, whether express or implied, relating to the infringement or alleged infringement of other's
intellectual property rights which may arise from the use of the applications described herein.

. Although Fuiji Electric Co., Ltd. is enhancing product quality and reliability, a small percentage of semiconductor products may become faulty. When
using Fuji Electric semiconductor products in your equipment, you are requested to take adequate safety measures to prevent the equipment
from causing a physical injury, fire, or other problem if any of the products become faulty. It is recommended to make your design fail-safe, flame
retardant, and free of malfunction.

. The products introduced in this Catalog are intended for use in the following electronic and electrical equipment which have normal reliability
requirements.
« Computers * OA equipment » Communications equipment (terminal devices) » Measurement equipment
* Machine tools * Audiovisual equipment « Electrical home appliances  Personal equipment « Industrial robots etc.

. If you need to use a product in this Catalog for equipment requiring higher reliability than normal, such as for the equipment listed below, it is
imperative to contact Fuji Electric Co., Ltd. to obtain prior approval. When using these products for such equipment, take adequate measures such
as a backup system to prevent the equipment from malfunctioning even if a Fuji's product incorporated in the equipment becomes faulty.

« Transportation equipment (mounted on cars and ships) * Trunk communications equipment
« Traffic-signal control equipment  Gas leakage detectors with an auto-shut-off feature
« Emergency equipment for responding to disasters and anti-burglary devices « Safety devices

* Medical equipment

. Do not use products in this Catalog for the equipment requiring strict reliability such as the following and equivalents to strategic equipment (without
limitation).
« Space equipment » Aeronautic equipment * Nuclear control equipment
« Submarine repeater equipment

. Copyright ©1996-2024 by Fuji Electric Co., Ltd. All rights reserved.
No part of this Catalog may be reproduced in any form or by any means without the express permission of Fuiji Electric Co., Ltd.

. If you have any question about any portion in this Catalog, ask Fuji Electric Co., Ltd. or its sales agents before using the product.
Neither Fuiji Electric Co., Ltd. nor its agents shall be liable for any injury caused by any use of the products not in accordance with instructions set
forth herein.




Notes on export:

If you export this product, please obtain an export license or approval if necessary, in accordance with the export control laws and regulations of the country where you are located and the U.S. re-export regulations .

= Fuii Electric Co, Ltd.

Power Semiconductors Group
www.fujielectric.com/products/semiconductor/

Head Office:
Gate City Ohsaki, East Tower, 11-2 Osaki 1-chome,
Shinagawa-ku, Tokyo 141-0032, Japan

Fuiji Electric Hong Kong Co., Ltd.

Unit 1601-03 & 05, 16/F., Tower Il, Grand Century Place,

No. 193 Prince Edward Road West, Mongkok, Kowloon, Hong Kong
Tel: +852-2664-8699

Fuji Electric Taiwan Co., Ltd.
5F. No.168, Song Jiang Road, Taipei, Taiwan
Tel: +886-2-2511-1820

Fuji Electric Asia Pacific Pte. Ltd.
151 Lorong Chuan, #03-01/01A New Tech Park, SINGAPORE 556741
Tel: +65-6533-0014

Fuji Electric India Private Ltd.

119(Part), 120, 120A, Electrical and Electronics Industrial Estate,
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Tel: +91-44-40004200

Fuji Electric (China) Co., Ltd.

26F, Global Harbor Tower B,

1188 North KaiXuan Road, PuTuo District,
Shanghai 200062, P.R.China

Tel: +86-21-5496-1177

Fuji Electric Corp. of America
50 Northfield Avenue

Edison, NJ 08837, USA

Tel: +1-732-560-9410

Fuji Electric Europe GmbH
Goethering 58, 63067 Offenbach am Main, F.R. GERMANY
Tel: +49-69-6690290
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Information in this catalog is subject to change without notice.

* The photo on the cover shows just one example of the many applications in which our power semiconductors are used,
but should not be construed to mean that they are necessarily used in the product in the photo.
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