DC-DC Converter
FK3-XXXXXE3
Series

4 Plastic case, flame class ULB4-VD

Application Field

Typical Product List

% Part No. (Vollo) @nominal volt. Load nominal volt.
3 Nominal | Range Vo o Full No )

(uF) Min Typ.

(VDC) (vDC) | (VDQC) (mA) Load | Load

- FK3-0583V3E3R2 3.3 758 735 93 2200 66 68
- FK3-05505E3R2 G 600 801 38 2200 73 75
- FK3-05S09E3R2 9 333 769 54 1000 72 74
- FK3-05512E3R2 12 250 763 39 1000 77 79
- FK3-05515E3R2 4.5 15 200 829 50 680 74 76
- FK3-05524E3R2 5 - 24 125 769 67 330 74 76
- FK3-05D3V3E3R2 9 +3.3 379 735 47 +470 €6 68
- FK3-05D05E3R2 b 300 an 47 +470 72 74
- FK3-05D12E3R2 +12 125 807 41 1220 72 74
- FK3-05D15E3R2 +15 +100 878 a1 +150 74 76
- FK3-05D24E3R2 124 162.5 876 67 +100 74 76
- FK3-1283V3E3R2 3.3 758 275 15 2200 70 T2
- FK3-12S05E3R2 ] 600 316 15 2200 77 79
- FK3-12812E3R2 12 250 306 13 1000 80 82
- FK3-12815E3R2 15 200 314 25 680 80 82
- FK3-12524E3R2 . ? 24 125 313 29 330 79 81
- FK3-12D3V3E3R2 18 +3.3 379 282 12 +470 72 74
- FK3-12D0O5E3R2 15 +300 316 12 +470 77 79
- FK3-12D12E3R2 +12 +125 302 17 +220 a1 83
- FK3-12D15E3R2 +15 +100 313 22 +150 78 80
- FK3-12D24E3R2 +24 162.5 313 22 +100 78 80
- FK3-2483V3E3R2 3.3 758 140 12 2200 72 74
- FK3-24505E3R2 ] 600 167 10 2200 76 78
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- FK3-24S09E3R2 9 333 156 10 1000 78 80
- FK3-24812E3R2 12 250 152 10 1000 81 83
- FK3-24S15E3R2 18 15 200 148 | 10 880 84 88
. FK3-24824E3R2 2 - 24 125 146 | 11 330 84 | 86
T FK3-24D3V3E3R2 3 33 | 2379 | 141 | 10 470 72 | 74
- FK3-24D05E3R2 15 £300 156 10 470 78 80
- FK3-24D0YE3R2 +9 +187 158 10 220 78 80
- FK3-24D12E3R2 12 125 141 11 220 83 85
- FK3-24D15E3R2 15 +100 144 12 +150 84 86
- FK3-24D24E3R2 +24 325 144 12 +100 84 86
- *FK3-48S3V3E3R2 3.3 758 73 7 2200 70 72
- *FK3-48805E3R2 b 800 77 7 2200 80 82
- *FK3-48S12E3R2 12 250 74 8 1000 84 86
- *FK3-48S15E3R2 15 200 78 8 680 82 84
: *FK3-48S24E3RZ ¥ T 125 | 74 | 8 330 s | 86
a *FK3-48D3V3E3R2 B 7'5 133 | 9 | 70 | 7 £470 72 | 74
- *FK3-48D0OGE3R2 5 +300 82 7 70 7 79
- *FIC3-48D12E3R2 12 +125 78 8 220 80 82
- *FK3-48015E3R2 15 +100 78 8 +150 80 82
- *FIC3-48D24E3R2 24 825 78 8 +100 80 82

Note 1: The max capacitive load is the capacitance allowed when the power supply starts up at full load. The converter may not start

if the output capacitor exceseds this value.

Note 2: The efficiency is tested at the nominal input voltage and the rated load.

Note 3: Please contact Aipu sales for other output voltages requirements of this series but not listed in this table.

Note 4: The * marked parts have been developed in process.

Input Specifications

ltam Test Condition Min. Typ. Max. Unit
4.5-9V input -0.7 - 16 VDo
Input inrush voltage {1Sec max.) S8V npot i . i i
18-38V input 0.7 - 50 Voo
38-75V input 0.7 - 100 Voo
4.5-9V input 35 4 45 Voo
9-18V input 4.5 8 9 vDo
Start-up voltage
18-38V input 1" 18 18 Voo
38-75V input 24 33 36 Voo
4.59V input 15 - - A
9-18V input 08 - - A
Start-up cument
18-36V input 0.4 - - A
36-75V input 02 - - A
No lgad powser consumption 0.5W Max.
Input fitker Capacitor filter
Hot plug Unavailable




Cooling method Natural air
Tube size (526x12.6x20mm) 2PCSITube
Packing
Carton size (54 5c110x155mm) 1232PCS{Carton {Total 56 Tubes)
Unit dimensions LxWxH | 2200x950x1200mm | 0.866x 0374 x 0.472 inch
EMC Performance
tem Test Standard Performance/Class
CE CISPR3Z/ENSH032 Class B {with the Recommended EMC circuit)
EMI
RE CISPR3Z/ENGSN32 Class B {with the Recommended EMC circuit)
EMS ESD IEC/ENG1000-4-2 Contact +4kV  perf. Criteria B
Mechanical Dimensions
Front view 12. 00
666 [0.472]
fo.o201y| 123 56 78 Y
i ' Lol 0. 50 | 10
| [0. 020] [0.161]
PCB layout vertical view
= [Szaggj sl Grid 2 54x2 54(0.10x0.10)
0. 30 Bottom view 'l
[0.012) 9.50
Vi1 23 56 78|y |[0374] .
4l 3 11 Y Unit mm[inch]
g e i > Pin section tolerance: 10_10[10.004]
[o?b;a 13] _ |l 100] (0. 108] General tolerance: +0.50[10.020]
17,78
B (0. 700] i
Pin-put Function Description
Pin No. 1 2 3 4 ] 8 7 8
Single {S) GND +Vin Ctrl NP NG Vo Vo cs
Dual {D) GND +Vin Ctrl NP NG +Vo ov Vo
Nota 1: NC means No Connection, NP means No Pin, CS rafers o the following application instruction.
Note 2: Please take the pin definition on the product label as the right one if it i different than the data shest description.

Ripple & Noise Test Instruction (Twisted Palr Method, 20MHZ bandwidth)
— |+Vm +Vo i
; \ Twisted Pair
H Connection

neut| DC/DC LOAD[]% {3{

—-Vin -V s

Probe

Oscilloscope

1. The Ripple & noise test needs 12# twisted pair cables, an oscilloscope which should be set at the Sample Mode, bandwidth
20MHz. 100M bandwidth probe with cap and ground removed. C1{0.1uF) polypropylene capacitor and C2{10uF) high-frequency
low-impedance electrolytic capacitor are connected in parallel with the probes and one side of the twisted pair.




2. Refar to the test diagram, the converter cutput connects to the electronic load by the jig with cables which size should be defined
according to the output cument value. The other side of the twisted pair (length 30cmt2 cm) should be connected in parallsl with the
load. The test can start after the input power on.

3. tis mcommended to use a 25% load or a high-frequency low impedance alecirolytic capacitor (2100uF) Icad at the output to
avoid the output ripple increasing.
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Recommended Circulis for Application

1. C8 Terminal
Thig terminal has connectad with the converter intemal main fiter capacitor {positive). It is recommended to use a low ESR
capacitor (<47uF) betwesn CS and Pin 7 {negativa) io improve the output Ripple and Noise parformance.

2. Requirement for the output load
a. To ensure the converter operating efficiently and reliably, its minimum load should not be lass than 5% of the rated Icad. Dual
output loads should be balanced in £5% or else the output voltage accuracy could be out of the range.
b. The maximum capacitive load is tested at the full load. The converter may not start or be damaged at the capacitive over-load. It
is recommended o use a resistor {equal to 5% Icad) at the output or decrease the cutput capacitive load when the convartar will
work with no load, or else the output voltage will be unstable or out of the voltage accuracy range.

3. Typical application circults
To ensure effectively decrease the input and output ripple and noise, a capacitor filter net can be connected at the input and cufput,
the application circuits are shown below. Suitable filtering capacitors should be chosen as the recommended capacitive load values
in Table 1. The converter may not start if the capacitance is too big.

Single output
== o Recommended Capacitive Load Values (Table 1)
oy pcllipc S Vin - Single Vout o Dual Vout -
GND Vo (Vdc) {Vdc) {vde)
5 10uFHEY 33 10uFHEY 3.3 4.7UFHEY
12 2 FBOV 5 10uFMEY +5 4 TuFMBV
Fi}f:'l_"“'P“'s sl 24 | 22uFBOV g 2.2uFi25V 49 2.2uFi25V
R
ek 48 1UFH00V 12 2.2uF{25v 12 1UFis0V
ch T DC|j|DC —I—.-com B R 15 AUF/S0V #15 1UF/S0V
GND ¢ | B | - - 24 1UFIS0V 424 0.47uF/50V




4. Recommended EMC circult dlagram

FUSE LDM
Vino——} ’ Y } Vin +Vo
Jn D1 R c3
J armed > e pDCc./bDC LOAD
Mg CC .[ o s c2o= iVe I[gid—lz Ctrl o
GNDo- . T GND Vo
1 ]
CYis-

Note: The part () dircuit is for EMS test, part () for EMI fittering, part (3) for ON/OFF control, all can be adjusted acconding to the actual situation.

vin sy | 24v aav
FUSE TBD by the actual input cumrent
MOV 14D330K 14D470K 14D101K
0 880UFIZ5V 330UF IS0V 220uFI100V
¢1,¢2 4. 7uFISOV 47uF0V 4.TuF00V
LDM 12uH
c3 Refer 1 the Recommended Capaciive Load Values (Table 1)
cv1 NFI3KY
D1 Anthreverse diode, RB1EOM, 1A/60V
cd 100nFH00V
R Current-amiting resistor of Git, see below calculaing formula

5. ON/OFF Gaontrol

The converter stars with normal output when the Cirl terminal is no connection or connected with high impedance, it will be tum
OFF when the Ctr terminal is connected i high voltage level {VS GND).

Note: The current value 5-10mA through the Ctrd can be available, the converter could be broken if the current is over the Maximum
limit {for example 20mA). Below is the calculating formula for R:

R= Ve—vd-0.7 —330
Ic
V¢ ig the input voltage of Ctr, Vd is the forwand voltage drop of D1, 0.7V is the Triode voltage drop, 3300 is the intemnal resistance of

the Gtrl, Ic is the working curnent of Gtrl.

Application Notice

1.This series of products cannot be used in parallel, and do not support hot-plug.

2 The preduct should be used according to the specifications, ctherwise it could be permanently damaged.

3. The product parfformancea cannot be guarantead if it works at a lower lcad than the minimum load definad.

4_The product parformance cannct be guaranteed if it works under the over-load condition.

5. Unless otherwise specifiad, all values or indicators on this datasheet are tested at Ta=25'C, humidity<75%RH, nominal input voltage
and rated load {pure resistance lcad).

6. All values or indicators on this datasheet have been tested based on Aipupower tast specifications.

7.The specifications are specially for the parts listed on this datasheet, any other non-standard model performances could be out of
the specifications. Please contact our technician for specific requirements.

8. Aipupower can provide customization service.



Turn ON the converiar Ctrl ne connection or connectad to high impedance
Turn OFF the converter Ctrl connected to high voltage level, current 5-10mA
Note: The voltage of Girl is relative to the input GND.

Output Specifications

ONfOFF control {Ctr)

tem Test Condition Min. Typ. Max. Unlt
Output power 0.15 - 3 w
Positive output . 10%-100% load - - 2 %
Full input voltage range
voltage accuracy 0%-10% load - - +3 %
Negative output 10%-100% load - - 3 %
Full input voltage range
voltage accuracy 0%-10% load - - 15 %
Positive output - - H)2
Line voltage regulation 100% load %
Negative cutput - - )5
Positive cutput - - 0.5
Load regulation 10% - 100% load %
Negative cutput - - 3
Cross regulation {dual output) +Vo with 50% load, -Vo with 25%:-100% load - - 5 %
Transient response deviation - 3 15 %
25% Icad change step
Transient recovery time - 300 500 us
Temperature drift coefficiant 100% load - - #).03 %I°C
5%-100% load, #12, +15, 24 output - 100 150
Ripple & Noise . myp-p
20MHz bandwidth Others - 50 100
Over cument protection Full input voltage range 150 - 300 %lo
Short cirouit protection Continucus, self-recovery
Note 1: Dual ocutput loads imbalance: £5%.
Note 2: The Ripple & Noise is tested by the Twisted Pair Method, please refer to the following test instruction.

General Specifications

Hem Test Condition Min. Typ. Max. Unit
Switching frequency Nominal input voltage, full load - 330 - KHz
Opearating tamperatura Rafar to the Temparature Darating Graph -40 - +85 C
Storage temperature -5 - +125 T
Case temperature risa Ta=25°C - 30° - T
Fin soldering temperatune 1.5mm from the case, soldering time 108 - - 300 T
Relative humidity No condensing 5 - 95 %RH
Isclation voltage VP-O/P Test 1 minute, leakage current <1mA 3000 - - vDC
Insulation resistance VP-O/P @ 500VDC 1000 - - Ma
Isclation capacitance VP-O/P 100KH2/0.1V - 120 - pF
MTBF MIL-HDBK-217F@25°C 1000 - - K hours
Vibration 10-150Hz, 5G, 30 Min. along X, Y and Z
Case material Plastic in Black, flame class UL94-V0
Unit waight 4.5 {Typ.)




