FDK

FDK production framework

(D Features
B Global operation

FDK produces switching power supplies not only in Japan but also in Taiwan and China.

B High-power-factor technology

FDK is a leading creator of technologies for high-power-factor switching power supplies, power-factor-correc-
tion (PFC) modules, and PFC hybrid ICs.

B High-efficiency technology
FDK has achieved high efficiency DC-DC converter by applying ASIC to synchronized rectification.

M Intensive packaging technology

FDK has downsized its power supplies by using intensive component packaging technigues involving hybrid
ICs, metallic circuit boards and so on.

(2 Production bases
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(] Power supplies are produced in these plants.




(Outside Japan)
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THOMSON FDK FRANCE SAS
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IENANJING FDK CORPORATION (China)
MESHANGHAI FDK CORPORATION (China)

[FUCHTELECTRONICS CO., LTD. (Taiwan)]

(Sri Lanka)

{1 Power supplies are produced in these plants

TATUNG FDK CO., LTD. (Taiwan)

WFUJITSU (THAILAND) CO., LTD.FDK DIV. (Thailand)
FDK TATUNG (THAILAND) CO., LTD. (Thailand)
[IIFDK LANKA (PVT) LTD

\&%

P T. FDK INTERCALLIN (Indonesia)

[Power supply producing plants]

FDK

In Japan, FDK power supplies are developed and produced by IWAKI ELECTRONICS CO.,LTD., which is a wholly owned
subsidiary of FDK. Power supplies are also produced in FDK plants in Taiwan and China.

Pawar supply technology dept. | 1\2ki Plant of FUCHI ELECTRONICS XIAMEN FDK
Plant of IWAKI ELECTRONICS IWAKI ELECTRONICS (Taiwan) (China)
(located inside FDK's
Kosai Plant ground)
100% owned 100% owned by 100% owned
Capital by FDK FDK and by FDK
IWAKI ELECTRONICS
Development and designof 0 um- .
. Development and design of | small PS and CV:production of I'::;:l-jlc;tw:: :(: ur::\::lum to rrodulcttlon of ]
Main role medium to large power intensively packaged PS and | gevelopment and-design of arge-lot power supplies
supplies (PS) CV; production of smalHot | jow.priced models
and trial products

(3® Global sales operation
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@Boston
@ Dallas

@ Dusseldorf

San Jose @
S
San Diego @

@ Japan
. Naning” 17 los offices
G‘halland (Navanakom) @ . Hong Kang
Thaitand (Bangpakong) [ 9
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Singapore @ S

PS : Power supplies
CV :DC - DC converters
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@ FDK’s power supply plants

FDK Kosai Plant
* The main plant

* Backed by the FDK R&D Center

* One of the Center’s task is to develop and design medium
to large power supplies.

XIAMEN FDK CORPORATION in Xiamen, China

* Founded in 1994 to supply lower-priced products.

* The new plant completed in February 1998.

* Produces smaller-capacity power supplies in large lots.

» FDK’s central overseas plant, also produces motors and
hybrid ICs

Iwaki Plant of IWAKI ELECTRONICS CO.,LTD.

* IWAKI, a wholly owned subsidiary of FDK, manufactures
power supplies, hybrid ICs and other assembled products.

* The coordinator of FDK's entire power supply manufac-
turing operation.

* Develops and designs small to medium power supplies
and DC-DC converters.

s Produces trial, small-lot, large-sized and high-reliability
power supplies, along with DC-DC converters.

* Also produces control-use hybrid ICs and high-density
DC-DC converters using metallic circuit boards.

FUCHI ELECTRONICS CO.,LTD. in Tao Yuan, Taiwan

* Produces power supplies and hybrid ICs; production of
power supplies began in 1988.

* Emphasizes large-lot production of smaller-capacity
power supplies.
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(® Development and production systems

© High-frequency power ferrite cores

FDK develops and produces ferrite cores for use in:

* TV deflection yokes

* VCR rotary transformers

» Switching power supply transformers/choke coils.
Ferrite technology is fully utilized in FDK's switching
power supplies.

@ Design simplified and standardized by CAD

CAD and CAM systems play a crucial role in the design
and production of switching power supplies.

* Development time is reduced.

* Quality upgraded.

» Delivery periods are shortened.

* Product prices lowered.

© Intensive packaging through Hybrid ICs

The hybrid ICs developed and produced by IWAKI
ELECTRONICS are applied to the downsizing and
intensive packaging of our switching power supplies.

O Sufficiency in transformers/choke coils

The production capacity for switching power supplies is
enhanced by:

* Acquiring automatic winding machines

*» Operating a specialized transformer/choke coil plant.

© Automated helpers in circuit packaging

The mounting and packaging of components on circuit
boards are automated to the highest degree in order to
achieve:

* Higher quality

* Faster delivery

* Lower cost
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O Quality screening by aging tests

All new power supplies fresh off the assembly line
undergo a high-temperature aging process to weed out
defective products at an early stage.

@ Quality assurance by measuring systems

Tuning, testing and inspections are performed by
automated measuring systems to assure the quality of
FDK’s switching power supplies.

© Reliability tests on engineering samples

Thorough reliability tests are performed on engineering
samples of power supplies so that the end products will
perform at their intended levels.

¢ Electric characteristics test

¢ Mechanical characteristics test

» Safety confirmation test, etc

© Noise control through noise measurement

FDK operates advanced noise-measuring facilities to
rule out noise problems not only from its switching power
supplies but from equipment incorporating power
supplies.

* Terminal noise control

*» Radiation noise control

@ Meeting international standards

FDK can quickly meet UL, CSA, IEC and other
international safety standards with respect to customized
switching power supplies. In addition, all of its power
supply plants are ISO-9002-approved. Thus these plants
are internationally recognized as being capable of
assuring quality.
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FDK

FDK’s power supply technologies

(D Power factor correction (PFC) circuit technology

®Purpose of power factor correction

PFC circuits are intended to modify the input PFC and conventional circuits PFC characteristics
current waveform so as to resemble an input
voltage waveform or, in other words, to
achieve a power factor that is close to 1.
There are three major purposes of power fac-
tor correction, as outlined below.

= Control of high-harmonic current
Many countries regulate high-harmon-
ic current, which adversely affects
power facilities, in response to the IEC
1000-3 Standard. ‘

» Reduction of peak input current 1
Peak input current needs to be low- ] .
ered so as to stay below the current ’
capacities of power equipment and
capacitors. 1/ T o entional

* Compatibility with world input voltages —— (capacitorinput circuit —_— o
Automatic compatibility over a wide ° 5o 1% ° 0 S0 100 150 200 250 0
range of input voltages from 90V to Output power (%) Input voktage (Vac)
264V is achieved by PFC circuits
equipped with rising voltage capaci-
tors.

PFC block diagram and operation waveform
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@ Input current reduction effect of PFC

Because switching power supplies adopt the
capacitor input rectification method, the input
current peak is very high, thereby pushing
down the power factor to 0.6 or 0.7.

As shown by the equation below, however,
the input current can be reduced if the power
factor is improved toward 1.

Output power
EfficiencyxPower factorxinput voltage

Input current =

FDK

Comparison of FDK switching power supplies with and without
PFC (when using a 2kW output DC-DC converter)

Circuit type Conventional (without PFC) With PFC
FDK's conventional switching FDK’s new switching power
power supplies without PFC are supplies incorporating PFC
operated by pulse current, so enable the input current to
that the peak current is 3to 5 have a sine waveform in
times higher than the effective proportion to the input voltage.
input current (see Fig.A). The pulse current is thus
This is accompanied by a drop in eliminated, and the peak value
the input voltage due to the of the input current is lowered
Description impedance of the input power (see Fig.C).
supply line, thus causing Further, voltage drops and
distortions in the input voltage waveform distortions are also
waveform (Fig.B). Moreover, forestalled.
since the input pulse current
does not have a sine waveform,
it contains many harmonic
elements which are likely to
generate noise.
'“pf;:g';age AC 85-132V or AC 170-264V 85VAC~264VAC
Input current 21A (200VAC) 15A (200VAC)
Fig.A Fig.C
Input current 8oA 21 li /\ /\
waveform _L \/
Power factor 0.6~0.7 (200VAC) 0.95 or more (AC 200V)
Fig.B Fig.D l
Input voltage ———L— ~ _f_2.1v
waveform Sy 85V
distortions
Line impedance:
0.1Q i
N, 85V __{_ 24V

(Waveform distortions eliminated)
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@ PFC Products
PFC modules: PFCM300-03

Taking advantage of intensive packaging technology, these PFC
modules incorporate an inrush current-limiting circuit (with an
external resistor), an input rectifier, an inductor, and an auxiliary
power supply circuit all in one compact unit. Using a PFC module,
it is easy to enable switching power supplies to meet the harmonic
wave regulations without the help of many extemal components.

Features

® Variable switching frequency
® DIP [13.7(H) x 65(W) x 80(L) mm])
@ Built-in protection circuits
*Overvoltage protection
*Overcurrent protection
*Thermal protection
® Conformity with major safety standards
*UL 1950
*CSA 234
*IEC 950/EN 60950

Example of PFC module application (improving the power factor of a switching power supply)

s ) g
R/ | ~~ 5 Heeov
- o s b |
tInrush current| | B H] :  To+DC/DC
v |_limit circuit 'E E converter
; 2 ] :
AC IN(L) g E —
: S :
A — A0V
% J N
AC IN(R) B \—o
i JVout ADJ
; Auxiliary power :
' _ | supply circuit | Vee out
: Overcurrent protectio :
' cirgeit Control 6 PFD
: circuit |4 N
: N
: Overvoltage | [Thermal protection) ; Remote
5 protection circui circuit ;
| Inputvoltage | | Sequence
+ PFC module sensing circuit :
(PFCM300-03) ,
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Electrical characteristics of PFC modules

FDK

iem PFCM300-03 Remarks
Input voltage AC85V~AC264V Operation startup voltage : AC60-70V
Output voltage DC360V+2%
Output power 300Wmax./600Wmax. 100V/200V systems
Qutput voltage variation +2% I':;';Z ::gl:o'?att'iz:
Output ripple 8v/i6v 100V/200V systems
Efficiency 90%typ./94%typ. 100V/200V systems
Power factor 0.95Vmin.
Overvoltage protection 390V+5V
Thermal protection 100°C Aluminum substrate surface temperature
Auxiiary pawer supply output 12V~18V  10mAmax.
Isolation resistance 100MQmin. Terminal-to-casing when DC 500V
Isolation withstand voltage AC1500V for 1 min. Terminal-to-casing

Shape and dimensions Terminal name and function

Pin No. | Terminal code Function
88926:; yat -122._ _ ® | ACIN{) AC input terminal (L)
. 2 X4=10.
!%4 2,-:%3 ®@ R Terminal for connecting an infush prevention resistance
i / ©) ACIN (R) AC input terminal (N)
( [Wwswval [] Ej / @ 360V (+) +360V output terminal
i ® e @ ® ov +360V return
' : ® Remote Remote control terminal
! K @ Vout Adj Terminal for output voltage adjustment
T ol @ [~ o & Vec Out | Output terminal of auxiliary power supply
' 0| 8
| ® PFD Operation confirmation signal output terminal
® 6 i @ GND Grounding
(k] fke] [ L
wsjusjus) 1
1,.47.62]7.62] 19.05 |
78
90max
0.64 1.2x0.4t 0
. (0.4 bl
I I
(1 ' SR N
f 1 1 EETITTE 2
) | )
Unit = mm

Made to order
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PFC control hybrid ICs

FDK

By adopting a continuous current formula, these PFC circuit
control ICs minimize the amount of the rated current required
by peripheral circuit components, thereby enabling the host
equipment to meet the harmonic wave regulations. They are
designed for power supplies of up to several kW capacity.

Features

e Compatible with a wide range of output power thanks to
the large drive output current (lo = £2A)
® ON/OFF control possible by using external signals

Example of PFC control hybrid IC application

™
1
Inrush current Y Pt (O Vout
F1 limit —%c{uit
u - D |:| ::+ D g]
— 4G
NF
L1 OV
S
@ External auxiliary
PFCH-001 power supply input
REG
@ 15V @
® Jm/v osc compenator ()
® TD% " o
[revore]| oce [ ove |
- _0#77- 2V REF
T ©) ) @ |@

10
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Absolute maximum rating of PFC control hybrid ICs Recommended operating conditions
ltem Symbol Min. value|Max. value|  Unit Item Symbol Min. value|Max. value|  Unit
Supplied voltage Vce — 18 v Supplied voltage Vee 12 15 Vv
Comparator input voltage Isense1,2 -0.3 20 \ Comparator input Isense1,2 0 35 v
Control amplifier input VseEnse -0.3 6 ) Control amplifier input V sense 0 35 v
Multiplier input current lin sEnse - 100 mA Multiplier input V in SENSE 0 1.6 Vv
Overvoltage protection input Vove -0.3 7 v
Overcument protection input Vocp — -1 Vv
Drive circuit output current lo -— +2 A
Operating temperature Topr —25 85 ‘c
Non-operating temperature Tsts -30 105 C

Shape and dimensions

39max. 7max.
Pin 1 mark ;
FDK %
- £
\. PFCH-001 g 5
ARAAA Ir A F/
] 0.25
2.54 051, ™ e
2.54X11=27.94
Unit = mm
Terminal name and function
Pin No. Name Function
® Vin sense Multiplier input
@ ocCP Overcurrent detection input
(€) GND 1 Ground
0] Vee Auxiliary power supply input
® | our Switching element drive output
® | sense 1 Current comparator input 1
@ | sense 2 Current comparator input 2
GND 2 Ground
® REMOTE ON/OFF control input
v V out adj. Output vollage adjustment by extemal resistor
D) V sense Output voltage detection input
@ | ovp Overvoltage detection input
Made to order
11
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FDK

High-efficiency intensive-packaging technology

As electronic equipment is downsized, switching power sup-
plies and DC-DC converters must be made more compact,
lightweight and flat. Surface packaging technology is utilized
for higher-density packaging. In addition, the intemal loss and
heat release of the switching power supply must be improved.
(DFDK adopts a synchronized rectification method so as to
boost efficiency, which in turn improves the internal loss.
@FDK uses single-surface or double-surface metallic
boards to enhance the heat release performance.
We recommend various combinations of these steps to our
customers, so that the best overall balance is achieved as
a total electronic system.

Example of intensive packaging by using a double-surface
metallic circuit board

Example of high-efficiency packaging through the syn-
chronized rectification method

Example of intensive packaging by using a single-surface
metallic circuit board

Example of intensive packaging by using a double-surface
metallic circuit board

12
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Customized switching power supplies

BCustomized switching power
supplies for personal computers

Designed for desk-top PCs that automatically adjust input
voltage in order to meet the harmonic wave regulations,
these power supplies have a 150W-4ch output and provide
separate 100V and 200V input voltage options.

Characteristics (examples)

ltem Rated value
Input voitage AC 100V/200V (AC 90~132V or AC 187~276V)
Frequency 50/60Hz (48~62Hz)
g. Inrush current 42Amax.
Efficiency 60%min.
Power factor IEC 100-3-2
Channels ch ch2 ch3 ch4
Output voltage +5.0V +12.0V -12.0V -5.0v
Rated current 13A 3.5A 0.3A 0.3A
‘g Current range 1.5~18A 0~4.2A 0~0.5A 0~0.5A
g Ripple/noise 150mVv 360mV 360mV 150mv
Overall regulation +5%—4% +5% +10% +10%—8%
Overvoltage protection +5.6~+6.8V +13.6-+15.6V — —
Overcurrent protection Short circuit protection Short circuit protection Short circuit protection Short circuit protection
g Operating temp./humidity 0~+50"C, 20~80%RH (No dew deposit)
E Non-operating temp./humidity -10~+70°C, 10~90%RH (No dew deposit)
é Vibration 0.5G, 1~100~1Hz/60sec, XYZ directions, 10 min. each
g Shock 40G, 10msec, XYZ directions, 3 times each
§ Dimensions 150 x 140 x 86mm
E Casing Encased
'-g Thermal radiation Built-in fan
g Thermal protection
é Noise standards VCCl class Il, FCC-B, VDE-B
§ Safety standards UL1950, IEC950, CSA C22.2 950, Denki Yohin (JAPAN)

"HM 3438084 000)057 Lbl EM
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FDK

BCustomized switching power
supplies for work stations

These are 150W-3ch switching power supplies for work
stations with built-in active filters, and conform to worldwide
input voltage or harmonic wave regulations.

Characteristics (examples)

ltem Rated value
Input voltage AC 100V/200V (AC 87~264V)
Frequency 50/60Hz (47~66Hz)
EL Inrush current 60Amax.
Efficiency 65%min.
Power factor 0.95 or more (with a built-in active filter)
Channels chi ch2 ch3
Output voltage +5.0V +12.0V -12.0v
Rated current 25A 2.0A 0.1A
'g_ Current range 2.0~25A 0.2-3.5A 0~0.4A
g Ripple/noise 50mV 100mv 100mV
Overall regulation +3% +5% +5%
Overvoltage protection 6.0~7.0V 13.0~16.0V e
Overcurrent protection 29.0~35.0A 8.0~12.0A 0.5~2.0A
g Operating temp./humidity 0~+50"C, 10~80%RH (No dew deposit)
% Non-operating temp./humidity —40~+70°C, 0~95%RH (No dew deposit)
g Vibration 1.0G, 5~300~5Hz, XYZ directions, 30 min. each
g Shock 40G, 11msec, XYZ directions, 3 times each
§ Dimensions 200 x 100 x 70mm
.g Casing Encased
'g Thermal radiation Built-in fan
g Thermal protection —_—
g Noise standards VCCl class II, FCC-A, VDE-A
E Safety standards UL1950, IEC950, CSA C22.2 950, Denki Yohin (JAPAN)

14
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FDK

ECustomized switching power
supplies for word processors

Intended for laptop word processors, these are small-
capacity and multi-output (27W-6¢h) power supplies for dri-
ving stepper motors, thermal printing heads, etc.

Characteristics (examples)

Item Rated value
Input voltage AC 100V (AC 90~110V)
Frequency 50/60Hz (48~62Hz)
g. Inrush current 35Amax.
Efficiency 65%min.
Power factor —
Channels ch1 ch2 ch3 ch4 chd ch6
Output voltage +5.0V +12.0V -12.0V —24.0V +24.0V +44.0V
Rated current 0.55A 0.5A 0.05A 0.01A 0.7A 0.02A
é Current range 0.2~1.7A 0.01~1.3A 0.01~0.1A 0~0.1A 0.15~2.2A 0~0.12A
g Ripple 50mV 200mVv 200mVv 100mV 300mV 100mv
Overall regulation +5% +10% +10% +10% ~7%+35% 5V
Overvoltage protection —_— —_ _ _ —_— —_—
Overcurrent protection | Short circuit protection | Short circuit protection | Short circuit protection —_ —_ —

%’ Operating temp./humidity 0~+50°C, 10~95%RH (No dew deposit)

;.g Non-operating temp./humidity —20~+70°C, 10~95%RH (No dew deposit)

S Vibration 1.5G, 10~100~10Hz/6min., XYZ directions, 1 hr. each
E Shock Packaged drop from 90cm height, 10 times

§ Dimensions 98 x 190 x 34mm

g Casing Open frame

’g Thermal radiation Natural cooling

E Thermal protection —_—

B Noise standards VCCl class Il

§ Safety standards Denki Yohin (JAPAN)

15
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FDK

BCustomized switching power
supplies for fax machines

These switching power supplies are suited for compact fax
machines using A4 thermo-sensitive papers. They provide
separate 100V and 200V input voltage options, and they
have +5V, +24V and £12 output channels, a 30W rated
output, and a 130W peak output.

Characteristics (examples)

ltem Rated value
Input voltage AC 100V/200V (AC 90~132V or AC 180~264V)
Frequency 50/60Hz (48~62Hz)
E. Inrush current 40Amax.
Efficiency 65%min.
Power factor —
Channels cht ch2 ch3 ch4
Qutput voltage +5.0V +12.0V -12.0v +24.0V
Rated current 0.6A 0.05A 0.05A 1.0A
‘g Current range 0.2-1.0A 0.01~0.1A 0.01-0.1A 5.0A
g Ripple/noise 200mv 300mV 300mv 700mVv
Overall regulation 5% +10% +10% 5%

Overvoltage protection —

Overcurrent protection Short circuit protection
é’ Operating temp./humidity 0~+50°C, 10~90%RH (No dew deposit)
i:’; Non-operating temp./humidity -20~+70°C, 0~95%RH (No dew deposit)
.‘é Vibration 2G, 10~55~10Hz/min., XYZ directions, 30 min. each
E Shock 30G, 11ms, XYZ directions, 3 times each
§ Dimensions 60 x 175 x 39mm
g Casing Open frame
'*g Thermal radiation Natural cooling
E Thermal protection —_—
g Noise standards VCCl class |l, FCC-B, VDE-B
E Safety standards UL1950, IEC950, CSA C22.2 950, Denki Yohin (JAPAN)

16
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FDK

ECustomized switching power
supplies for photocopiers

Intended for compact and medium to high-speed photo-
copiers, these switching power supplies have two output
channels (+5V, +24V), a 160W rated power, and a 250W

peak power. They provide 100V and 200V input voltage ﬁ

options.

Characteristics (examples)

ltem Rated value
Input voltage AC 100V/200V (AC 85~138V or AC 187~276V)
Fregquency 50/60Hz (45~65Hz)
g. Inrush current 50Amax.
Efficiency 70%min.
Power factor —
Channels chi ch2
Output voltage +5.0V +24.0V
Rated current 0.5A~1.5A 0.05A~6.5A
é Current range 0.5~-2.0A 0.05~10A
g Ripple/noise 100mvV 480mV
Overall regulation 5% x10%
Overvoltage protection 5.5-7.0V 27~33V
Overcurrent protection 1.7~5.0A 10.1~16.0A

Operating temp./humidity 0~+55°C, 10~95%RH (No dew deposit)
Non-operating temp./humidity —40~+70°C, 10~95%RH (No dew deposit)
Vibration 2mm amplitude, constant 16Hz, XYZ directions, 30 min. each
Shock 30G, 11msec, XYZ directions, 3 times each
Dimensions 100 x 240 x 50mm
Casing Open frame

Thermal radiation

Natural cooling

Thermal protection

Noise standards

VCCi class Hl, FCC-A, VDE-A

Safety standards

Standards | Construction, dimensions | Ambient conditions

UL114, IEC950, CSA C22.2 950, Denki Yohin No. 8 (JAPAN)
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ECustomized switching power
supplies for control equipment

We offer compact, highly reliable switching power supplies
for programmable controllers. Input voltages come in 100V
and 200V types, while their two-channel outputs are +5V
and +24V (30W-2ch).

Characteristics (examples)

SIS S

EopoReeell

Item Rated value
Input voltage AC 100V/200V (AC 85~132V / AC 170~264V)
= Frequency 50/60Hz (47Hz~63Hz)
'g Inrush current 20Amax.
Efficiency 65%
Channels chi ch2
Output voltage +5.0V +24.0V
Rated current 3.0A 0.6A
Current range 0~3.0A 0~0.6A
é‘ Ripple/noise 200mVp-p 500mVp-p
° Overall regulation +3% +9%
Overvoltage protection 5.5~6.5V —_
Overcurrent protection 3.3~9.0A 0.66~1.88A
Remote control — —
Operating temp./humidity 0~+55°C, 10~90%RH (No dew deposit)

Non-operating temp./humidity

—20~+80°C, 10~95%RH (No dew deposit)

Vibration JIS C0911 10~55Hz 2G
Shock JIS C0912 15G XYZ directions, 3 times each
Dimensions 88 x 125 x 47mm
Casing Open frame

Thermal radiation

Natural cooling

Thermal protection

Noise terminal voltage

FCC-A

Safety standards

Standards | Construction, dimensions | Ambient conditions

UL508 CSA NO. 142/E.B.1402C

18
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FDK

BPlug-in AC adapters for note-sized PCs

These plug-in AC adapters for note-sized PCs feature
external dimensions that are identical with battery packs,

s0 these adapters can be easily placed inside the PC body.

Characteristics (examples)

ltem Rated value
Input voltage AC 100V/200V (AC 90~264V)
= Frequency 50/60Hz (47-63Hz)
E‘ inrush current 40Amax.
Efficiency 60%min.
Type Type 1 Type 2
Output voltage DC+18V DC+20V
Rated current 1.7A 1.5A
Current range 0~2.0A 0~1.8A
g Ripple/noise 180mVp-p 200mVp-p
Overall reguration 0.9V +1V
Overvoltage protection ~DC+24V ~DC+27V
Overcurrent protection ~3.0A (Latch) ~2.7A (Latch)

Operating temp./humidity 0~+40°C, 10-80%RH (No dew deposit)
Non-operating temp./humidity -20~+60°C, 0~95%RH (No dew deposit)
Vibration 5G, 10~55~10Hz/min., XYZ directions, 1 hr. each
Shock 75G, 11ms, XYZ directions, 3 times each
Dimensions 148.85 x 89 x 19.4mm
Casing Plastic casing

Thermal radiation

Natural cooling

Thermal protection

Standards | Construction, dimensions | Ambient conditions

Noise standards

VCCl class Il, FCC-B, VDE-B

Safety standards

UL1950, IEC950, CSA C22.2 950, Denki Yohin (JAPAN)
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BSuper compact 50W AC adapters

These plug-in adapters have achieved a remarkable
3.6¢cc/W miniaturization to realize the convenient use of
notebook PCs and other portable electronic equipment.

Characteristics (examples)

ltem Rated value
Input voltage AC 100V/200V (AC 90~264V)
5 Frequency 50/60Hz (47~63Hz)
"% Inrush current 30Amax. (100V) 60Amax. (200V)
Efficiency 83%typ.
Type Type 1
Output voltage DC+16V
Rated current 2.8A
Current range 0~2.8A
g‘ Ripple/noise 180mVp-p

Overall reguration

+10% -5%

Overvoltage protection

Provided (~DC+28V)

Overcurrent protection

Provided (3.0A~)

Operating temp./humidity 0~+35'C, 10~90%RH (No dew deposit)
Non-operating temp./humidity -20~+60°C, 0~95%RH (No dew deposit)
Vibration 5G, 10~55~10Hz/min., XYZ directions, 1 hr. each
Shock 75G, 11ms, XYZ directions, 3 times each
Dimensions 105 x 60 x 25.4mm
Casing Plastic casing

Thermal radiation

Natural cooling

Thermal protection

Noise standards VCCl class Il, FCC-B, CISPR22B, EN55022-B

Standards | Construction, dimensions | Ambient conditions

Safety standards UL1950, IEC950, CSA C22.2 950, Denki Yohin - Kosyu (JAPAN)

Em 3438084 000L0LY 3TL WM
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BHow to order customized switching power supplies
Setting specifications

FDK designs and manufactures customized switching power supplies "
on the basis of the specifications provided by the customer. When Input voltage LV 1% (V)
placing orders, please consider the following recommendations: Frequency/phase | 50/60 +{JHz [Ig Distortion factor [ 1%
® g:l ﬁevrglggsih;:;n;cﬁgﬁ;fﬁﬁf period for you. Please Power consumption | [IVAmax. ((CIV[ Hz. rated load)
@ In order to indicate the specifications you desire, please enter all Power factor 0
information in the righthand table. Efficiency [1%min.
@ Please explain the intended aim of the switching power supplies you Inrush current Amax
are looking for and the conditions under which they will be used. 5 - -
@ If you have any questions or requests before placing an order, £ | Instantaneous shuttime| 1. None 2.[Imsec. ({JHz) max.
we welcome your early contact. § Outputvoltage |V |0V |Ov|COv | v |V | v
Development steps S | Outputcurrent  |[JA|CIA [CJA|OA|OA | OA | A
o Ave. days " Voltage regulation |[1%][1% |[(1%{[1% | (1% |[1%|[1%
& | Flowchar Customer F DK Required 2 Voltage variable range {[1% |[1% {(1% | 1% | 1% | (1% | (1%
=
Prepare rough g Ripple/noise voitage | (V| CIV | O3V | v | CIV | (v [V
specifications and g Spike noise voltage | IV [ v | CIv | IV [V | v | OV
design requests S| | Total variation _|[1%|[3%| (1% | 1% | (1% | (10| o
a o £l - (] ] (] /0
Consulting || Consultation on specifications 1day _::; Over shoot (1%} 0% | 1% [ (1% | (3% | 0% | 0%
Draw up adircuitand 2 é Overvaltage protection
parts plan, and produce .§ Overcurrent protection
alg:s'tnij::a::m oot & | Thermal protection
. Maglss pde?.l ctooit & | Remote sensing
Y « Development cost E Output sequence
- circuit & system design 8 | Remote control 1. None 2. As per attached paper,
lCost estlmatel engineering sample 8days B . - BEpe
5 i <C | Blackout sensing signal |1. None 2. As per attached paper|
5 evaluation = . ;
3 PCB metal mold cost (_g'- Withstand voltage [V AC/DC 1 min.
g2 parts metal mold cost 8 | Isolation resistance [V DCCIMQmin. at leak cumrent JmA max.
2 * Safety approval & | Extemal noise resistance [ Pulse width [ns, Peak value [V
£ acquisition cost 2 " - )
a v . Z | Audible noise [JdB max. [m distance
o * Reliability evaluation cost - — . . "
£ ——— . Operating temphumidity] [(3'C~ (J°C/  [%~—[1%RH
$ D:CV:;%?:;‘ Decidespcifcaons,dovelopment ats, umber o | 10y € | Nonoperating temp.humidtyl (C~ TG/ (1%~ 1%RH
=4 SaTpes mass . development s, ek '-E Temperature rise [7°C max.
w < 1. Natural cooling
@ Circuit design Cooling method 2. Forced cc|>:o|li2n _ Wind direction,
\i (@ System design = - YOUMe .
—1 3 Assembly pl . S| Vibration resistance [OHz~ [Hz O6/mm [Thr.
Circuit design; embly plan 20days B A 0 -
System design @ Parts selection S| Shock resistance msec. [JG [Times
® Parts list Surface treatment
(® Parts procurement s | Weight [ Jkg max.
, § Dimensions Mainframe [Jem x [CJem x [Clem
Production of samples: 5 - "
Consultation] |+ Engineering samples 1 s § Installation area./posmon
on samples ||« Engineering samples 2 ys Safety regulation
* Pre-production samples Casing With casing, Open frame
1 2 | Load electrostatic capaci
c Evaluation of Confirmation of . § — pactly
S || Evaluation ||actualoperation in | characteristics,  {60days — No-load excitation
i:.“ hostequipment | reliability, quality 3 Derating
o =
> D
W Final consuttation| | Finalize specifications in view of evaluation results| 1 day o« MTBF/MTTR
- Y 5E Noise regulation VCCI IMl, FCC A/B, VDE A/B
2 o 5 | Applications
g required O | Nos.of samples/mass products
Note: The dates of engineering sample production, evaluation, and mass production K
somelimes overlap. Please check with our marketing divisionfor exact schedules. Date of mass production
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Customized DC-DC converters

BCustomized DC-DC converters for
microprocessors

These onboard DC-DC converters designed for micro-
processors have been remarkably downsized through the
use of metallic circuit boards. They feature a free choice of
a precise output voltage in the 4.7-5.3V range by attaching
an external resistor.

Characteristics (examples)

Item Rated value
Input voltage DC+5.0V (DC+4.75V~DC5.25V)
= Inrush current —
3
= Efficiency 80% min (with rated input)
Input current 5.5Amax. ( ~)
Channels ch1
Output voltage +4.7V~+5.3V variable (using an external resistor)
Permissible output 22wmax.
Pemissible current range 1.0~4.5A
‘g Ripple/noise 50mv/150mV p-p
g Output voltage regulation 50mV
Overvoltage protection +5.7~6.5V
Overcurrent protection Short circuit protection
Rise time 100msec. or less
Remote ON/OFF —
g Operating temp./humidity 0~+45°C, 5~95%RH (No dew deposit)
;‘é Non-operating temp./humidity —40~+75°C, 0~95%RH (No dew deposit)
‘% Vibration 5@, 5~500~5Hz/min., XYZ directions, 10 min. each
E Shock 50G, 11ms, XYZ directions, 3 times each
g Dimensions 72 x25.4 x 12.7mm
g Construction Open frame
'*g Thermal radiation Forced air cooling (conditions specified separately)
g Connection method Lead frame (flow-soldering)

22
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ECustomized DC-DC converters for
switchboards

These onboard DC-DC converters for switchboards feature
compatibility with plug-in cards and an impressively com-
pact size through the use of metallic circuit boards. Their
input voltage is 48V, while their output is either 5V or 3.3V
with a 8.0A current.

Characteristics (examples)

Item Rated value
Input voltage DC+48V (DC+38.4~72V)
5 Inrush current —
g
- Efficiency 75%min.
Input current 0.86
Channels ch1
Output voltage SVor 3.3V
Rated current . 7.5A
Current range 0~7.5A
.é_ Ripple/noise 50mV/120mVP-P
g Total variation 5%
Overvoltage protection 3.8~4.6V (shut down)
Overcurrent protection 8.5~11.0A (self-resumption)
Rise time —
Isolation withstand voltage Input-to-output, DC500V, 60 sec.
g Operating temp./humidity 0~+70°C, 10~90%RH (No dew deposit)
:E Non-operating temp./humidity —40~+70°C, 0~95%RH (No dew deposit)
% Vibration 5G, 5~500~5Hz/min., XYZ directions, 10 min. each
g Shock 50G, 11ms, XYZ directions, 3 times each
§ Dimensions 56.5 x 55.9 x 13.0mm
é Construction Open frame
'sg Thermal radiation Forced air cooling (90m/min.)
g Connection method Lead frame (flow-soldering)
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HECustomaized DC-DC converters for
notebook PCs

Intended for use in notebook PCs, these DC-DC converters
provide a constant output current for recharging the PC's
batteries. A constant output voltage is supplied by the main
superb 90% efficiency rating, thus ensuring stable PC oper-
ation by battery power.

\ /

e
\~.

Characteristics (examples)

Item Rated value
Input voltage DC+7.2V (DC+6.0~+17.0V) DC+3.6V (DC+2.7~+4.2V) DC15V
g. Efficiency (type load) 90%min. 60%min. 70%min.
Input current 2.7A (type input, type load) min. - —_—
Output current Constant voltage output (main) Constant voltage output (sub) | Constant curent output
Channels ch1 ch2 ch3 ch4 chs ché
Output voltage +5.0V +3.3V +12V +5.0V +3.3V 5~10V
Rated current 0.6A 0.65A 0.05A 0.01A 0.001A 0.35A
Current range 0.003~2.0A 0.005~2.0A 0.0001~0.06A | 0.003~0.015A —_ 0.32~0.38A
5§ Ripple 100mVp-p 100mVp-p 100mVp-p 100mVp-p 100mVp-p 100mVp-p
Total variation +0.25V 0.2V 0.6V 0.3V +0.3V
Overvoltage protection ~6.5V ~4.5V ~14.0V — _ —
Overcurrent protection | Short circuit protsction | Short circuit protection | Short circuit protection _— _— Short circuit protection
Rise time 15ms 15ms 50ms 10ms 10ms —
Remote ON/OFF Provided Provided Provided Provided
é’ Operating temp./humidity 0~+50"C, 10~80%RH (No dew deposit)
:‘g’ Non-operating temp./humidity -20~+70°C, 0~95%RH (No dew deposit)
‘;:3) Vibration 0.5G, 10~100~10Hz/min. XYZ directions, 10 min. each
§ Shock 50G, 11ms, XYZ directions, 3 times each
§ Dimensions 80 x 48 x 14mm
.g Construction Open frame
==§ Thermal radiation Forced air cooling
g Connection method Lead frame {flow or manual soldering)
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EGeneral-purpose compact DC-DC
converters (MX Series)

These DC-DC converters, which are very flat with a height
of only 8.5mm, are packed inside metallic casing in order to
prevent radiation noise from affecting the surrounding com-
ponents. Their floating input-output system allows both sin-
gle- and dual-output options, and are usable without attach-
ing any external components.

Characteristics (examples)

Model No. MX05055250 l MX05065210 | MX05125120 l MX05095150 | MX0505F100 | MX0512F060 | MX0515F050 | MX12055300 | MX2405S300 | MX48055300
Input voltage DC4.5V~6.0V DC10.0v-16.0V | DC20.0V~30.0V | DC36.0V~56.0¢
Output voltage 5V 6V 12v 9V +5V 12V 15V 5v 5V 3%
Overall regulation] 5% +5% +5% +5% +5% each | £5% each | +5% each 5% 5% 5%
Output current| 0-250mA | 0-210mA | 0-120mA | 0-150mA | 0-100mA |[(0-60)mAx2 | (0-50)mAx2 | 0-300mA | 0-300mA | 0-300mA
Output capacity|  1.25W 1.25W 1.44W 1.35W 1.00W 1.44W 1.5W 1.5W 1.5W 1.5W
Ripple/noise | 120mVp-p | 120mVp-p | 120mVp-p | 120mVp-p | 120mVp-p | 120mVp-p | 120mVp-p | 120mVp-p | 120mVp-p | 120mVp-p
Overcurrent protection Short protection (self-resumption)
Efficiency
62% 45% 62% 70%
(Typ. input, Max. load)
Isolation Primary-to-secondary, AC 500V, 1 min.
Shielding Metallic casing, five-surface shielding
Operaling temperature -10°C~+70°C (see the derating curve for 50°C or over)
Non-operating temp. -20°C~+85C
Humidity 95%max. (MAX wet-bulb temp. 38°C)
Dimensions 33x22x8.5
10Hz~56.7Hz Vibration 1.5mmP-P No abnormality after 1 min.
Vibration 56.8Hz~350Hz 10G intermittent vibrations for
351Hz~500Hz 2G 2 hr. in each of XYZ directions
Shock 100G, 6msec, XYZ directions, 3 times each
Weight 159
Made to order
25
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Derating curve
120 Precautions
100
3 80 1. The ripple and noise contained in the input voltage must
< \ not exceed +1%p-p of the rated input voltage.
é’_ 60 2. Do not connect the output of the DC-DC converters in par-
8 40 allel to boost the output current or for any other purpose.
20 3. Because these DC-DC converters are packed in metallic
casings, they should be insulated from the surrounding
%0 0 10 20 30 40 50 60 70 80 %0 components and pattems.

4. We recommend that our customers install a protective fuse

Ambient temp. (°C) in the input line of their equipment.

Connection diagram

(1) Single-output type (2) Dual-output type
+Vin +Vout +Vin +Vout
5 3 5 3
Ry Ruy
Vin i 4 Vin €L 4 Common out
—_ -Vout o
Rz
1 2N
-Vin C ~Vin ! 2 -Vout
Shape and dimensions
22 - <85, . 30min
* ol (3:38) 15.24 (3.38) (8) 5-90.8 lead pin
o
J - 2 places
r R SR -
= W 1 + ! + 5 . =
4 I 1
[ o
oy ©
gy f-L-- 8 - :
N | N Y
2 | -1
+ +
a—=F ' . 3 3
J AN . J 8
— 0
(3]
0
o
o of w
T 7°
i I X I J 4
Unit=mm
*Close-up view (2 sites)
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HEHow to order customized DC-DC converters

FDK always stand ready to receive orders for custom-
design DC-DC converters. When placing orders, please
enter your desired design in the specification table below.

Setting specifications

Input voltage v 1% (V)
Efficiency [1%min.

B Output voltage viovibv|ioviov|{Dv | v
w3 Output current OA DA OA | OA DA OA | CA
:.% % Voltage regulation | % | [T | (0% | (0% | Ol | (% | (1%
.§ & |Voltage variable range| (1% | [3% | (% | 0% | 0% | O% | O%
2 Ripple/noisevoltage | v | OOv | Ov [ Ov | Ov | Ov | OV
§ Spikenoisevoltage | OOV | Ov | Ov { Ov | Ov [ OOv | [Ov
f%; g QOvervoltage protection
u% 2 |Overcurrent protection

:__‘8% Output sequence

3.:‘_: Remote control 1. None 2. As perattached paper

g Withstand voltage IV AC/DC, 1 min.

2| Isolation resistance V DCIMQmin. at leak current_JmA max.

o | Operating temp./humidity Oc- Oc¢ [O%-—{1%RH
E Non-operating temp./humidity e~ [Oc/ [le~—{1%RH
02 . o
§|  CooiooMered |1 N OO winqoniocten
ind volume [ £ /min.
»-,éé Vibration [OHz~Hz, TIG/mm, [hr.
<8 Shock Om sec., [1G, [Cltimes
c Weight {Tkg max.
-% Dimensions [Clem x CJem x [CJem
% Installation area/position
é Casing Encased, None
Casing material
- Applications
g Nos. of samples/mass products
Date of mass production

* Please feel free to consult us for delivery of DC-DC converters in a very short period.

I 3434084 0001071 531 mN
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Precautions Before Use

Switching power supplies and DC-DC converters are designed generally as components to be incorporated
into equipment. FDK therefore recommends the use of its power supplies and DC-DC converters as
components to be safely installed in relation to other components inside the host equipment.

e Safety
1. Rated input voltage

2. Leakage current

3. Grounding

4. Wiring

5. When the fuse has blown

6. Watch out for high voltage

A suitable input voltage range is designated for each model.

To prevent breakdown and other hazards, do not apply a voltage outside this
range to power supplies and DC-DC converters; also, do not apply an inverse
voltage to DC-DC converters.

A leakage current within a designated safety limit flows in each power supply.
When more than one power supplies are used in the same system, their
leakage currents are added on. The combined leakage current must not
exceed safety levels.

To prevent electric shocks and noise interferences, connect the grounding
terminal of the switching power supply or DC-DC converter with the host
equipment body, using a thick and short wire.

For the wiring of the switching power supply in the host equipment, use thick
wires that match the rated input and output currents of the power supply.

In most cases, the blowning of the fuse is accompanied by the breakdown of
an internal circuit. Because just replacing the fuse will not be sufficient, contact
FDK for repair.

Each switching power supply has high-voltage areas inside. To avoid an
electric shock, do not touch it by bare hand.

e Operating environment

7. Temperature

8. Water and humidity

9. Dust

10. Vibration and shock

The service life of a power supply varies widely according to its ambient
temperature. For a longer life, keep the temperature inside the host equipment
as low as possible. Users who operate power supplies continuously for a long
time are advised to overhaul their power supplies at intervals.

To prevent the breakdown of a circuit inside the power supply, do not operate in

an environment where the power supply is liable to be wetted by splash water
or by dew.

The use of a power supply or a DC-DC converter often results in the
breakdown of the fan and/or the shorting of an internal circuit. For operation in
a dusty environment, take a dust blocking step.

In case of using a power supply or a DC-DC converter in an environment with
continual vibrations and physical shocks, take an impact absorbing step.
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http:/www.
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FDK CORPORATION

International Div. Office
6-1-11, Shinbashi, Minato-ku, Tokyo 105-0004, Japan (Shuwaonarimon Bldg.)
TEL: (81)-3-3434-1018 FAX: (81)-3-3431-9436

U.S.A. FDKAMERICA, INC. CORPORATE OFFICE
2270 North First Street, San Jose, California 95131, U.S.A.
TEL: (1)-408-432-8331 FAX: (1)-408-435-7478
FDK AMERICA, INC. BOSTON OFFICE
404 Wyman Street, Suite 300, Waltham. Massachusetts 02154, U.S.A.
TEL: (1)-781-487-3198 FAX: (1)-781-487-3199
FDK AMERICA, INC. DALLAS OFFICE
Los Colinas Executive Suites 320 Decker Drive, Suite 140 lrving,
Texas 75062, U.S A.
TEL: (1)-972-719-2536 FAX: (1)-972-719-2591
FDK AMERICA, INC. SAN DIEGO OFFICE
6540 Lusk Bivd Suite C263 San Diego,
Califormia 92121, U.S.A.
TEL: (1)-619-558-8368 FAX: (1)-619-558-6005
Europe FDK ELECTRONICS GMBH
Hansaallee 177C, 40549 Dasseldorf, Germany
TEL: (49)-211-591574 FAX: (49)-211-593549
Asia FDKHONG KONG LTD.
Unit 18. 15/F., Chevalier Commercial Centre, 8 Wang Hoi Road,
Kowloon Bay, Hong Kong
TEL: (852)-27999773 FAX: (852)-27554635
FDK SINGAPORE PTE.,, LTD.
4, Leng Kee Road, #06-07/08 SiS Building, Singapore. 159088,
Repubiic of Singapore
TEL: (65)-472-2328 FAX: (65)-472-5761

For improvement of its products, FDK reserves the right to change
specifications without prior notice to customers.
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