Applications

i 4
‘o] B [

Medical Railway Industry

£ @

Semiconduc  Network
tor / Telecom

&) &)

Military Boat Aviation

=) 8 a.....

OMPLIANT

Automation

Automobile  Charger

M

Features

Oi?%t 3000 VAC ?—Il ;A’
Trir%r?]lijng Insulation efficllency

1/2 90~264VAC | 250W Long Hold- -402100°C

Brick Input range Active PFC up Time Tempgsrgture
Base plate ON / OFF Operate
OCP OVP OTP SCP 50/60/4°0HZ

Model Number Structure

AC H S 250 - 120 S - 250

. Output Voltage Output
Series Name Package Watt (VD) Quantity Actual Watt
120 : 12
240 : 24
AC series Half Brick 250 280 : 28 S : Single Actual Watt
360 : 36

480 : 48



Model Selection Guide

Typical @ Ta=+25 C under nominal line voltage conditions unless noted

Input Output Efficienc
Model Voltage (V) Current (A)| Voltage | Current | Power Y

Range | Nominal | Full load (V) (A) (W) Typ.(%)
ACHS250-120S-250 90-264 230 1.21 12 20.80 250 90
ACHS250-240S-250 90-264 230 1.19 24 104 250 91
ACHS250-280S-250 90-264 230 1.19 28 8.93 250 91
ACHS250-360S-250 90-264 230 1.21 36 6.94 250 90
ACHS250-480S-250 90-264 230 1.21 48 5.20 250 90

Description

AC series - Half Brick 250 converter is a 250W isolated, regulated ac/dc converter with active PFC in half brick
package and long hold-up time setting by external capacitors. It features a high efficiency up to 91%, wide working
case temperature range -40~+100°C, no minimum load required, 3kVac reinforced insulation, OVP, OCP, SCP, OTP,
etc. These power modules use advanced power processing, control and packaging technologies and are suitable for
many applications with harsh environments where wide temperature variation and space limitations, etc.
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Electrical Specifications

(Typical @ Ta=+25°C under nominal line voltage conditions unless noted.)
Input Specifications

Parameter Notes and Conditions Min. Typ. Max. Unit
Operating Input Voltage Ranges 90 230 264 VAC
Operating Input Frequency Ranges?! 47 50/60 63 Hz
Operating Input Frequency Ranges? 400 Hz
at 115VAC 100% load 2.6
Input Current A
at 230VAC 100% load 1.3
Inrush Current cold start at 230Vac, 25°C Limited by external components (Thermistor)
at 115VAC 100% load 0.99
Power Factor?!
at 230VAC 100% load 0.97
at 115VAC (400Hz) 100% load 0.99
Power Factor?
at 230VAC (400Hz) 100% load 0.94
Leakage Current at 240VAC 60Hz 100% load 0.75 mA
Output Specifications
Parameter Notes and Conditions Min. Typ. Max. Unit
Output Voltage Accuracy 100% Load 1.5 %
Line Regulation High Line to Low Line 0.5 %
Load Regulation 0% to 100% Load 1 %

Bandwidth 20MHz and with
10uF+0.1uF MLCC, Output

Output Ripple & Noise Voltage Capacitor by recommended 2 %V pk-pk
component

Output Voltage Adjustment Range | adjustable by external resistor 15 %

Minimum Load 0 A

Hold Up Time at full load & 115 VAC Setting by eXte:gzl ;a_gacdtors between

Over Voltage Protection 120 140 %

Over Current Protection Hiccup mode 120 160 %

Short-circuit Protection Hiccup mode Auto-Recovery




General Specifications & Environmental Specifications

Parameter Notes and Conditions Min. Typ. Max. Unit
Switching Frequency PFC/AC-DC 133/120 kHz
Storage Temperature Range All models -55 125 °
Over Temperature Protection Auto Recovery 100 °
Operating Case Temperature on aluminum base plate -40 90
Humidity (non condensing) All models 95 %
Input to Output 3000 VAC
Isolation Voltage Input to Base 1500 VAC
Output to Base 500 VAC
Calculated MTBF BellCore-TR-332@ 50°C G.B 1.1 M HR
Weight 120 (4.23) g (oz.)
Dimensions 2.40” x 2.30” x 0.52” (60.9 x 58.4 x 13.1mm)

Case Material

Aluminum base with plastic case

It is recommended to protect the input by fuses or other protection devices. Modules could meet EN55032 Class A
and Class B standard with external components. The information and specifications contained in this data sheet are
believed to be correct at time of publication. All specifications are subject to change without notice. No rights under
any patent accompany the sale of any such products or information contained herein.




Mechanical Dimensions & Pin Assignments
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Pin Material: Copper Alloy
Pin Plating: Gold
Dimensions in inches [mm]

Tolerances: .XX+0.02 [ .X+0.5mm]

Pin Assignments:

Pin# Description
1 BC- Connect to external
2 BC+ capacitor
3 EN Remote control
4 AC1
AC input
5 AC2
6 +Vo Vout+
7 +S Vsense+
8 Trim Trim
9 -S Vsense-
10 -Vo Vout-
e [ e | e e




Trimming Output Voltage - for Single output models
Only the single output converters have a trim function. That allows users to adjust the output voltage from +5%
to —5%, please refer to the trim table that follow for details. Adjustments to the output voltage can be used with a
simple fixed resistor as shown in Figures 1 and 2. A single fixed resistor can increase or decrease the output voltage
depending on its connection.

Note:
s Trim adjustments higher than the specified range can have an adverse effect on the converter’s performance

and are not recommended.
< If the trim function is not used, leave the trim pin open.

O0—QAC1T VoutQk}—— O—QAC1 +VoutQ
Trim 639 Trim
0 - O
Trim Up
0—QAc2 VoutQ 0—0QAC2 -VoutQ®

Figure 2. Trim Connections To Decrease Output
Voltages Using Fixed Resistors

Figure 1. Trim Connections To increase Output
Voltages Using Fixed Resistors

Output Ripple Noise

Trim up resistor value(KQ) Trim down resistor value(KQ)

Vout 1% 2% 3% 4% 5% Vout -1% -2% -3% -4% -5%
12 202.33 77.67 36.11 15.33 2.87 12 891.7 416.3 257.9 178.7 131.1
24 239.8 94.4 45.9 21.6 7.1 24 2430.0 1175.4 7573 548.2 4227
28 741.0 2955 147.0 72.8 28.2 28 8859.0 4304.5 2786.3 2027.2 1571.8
36 5747 226.9 1109 52.9 18.1 36 9083.3 4431.1 2880.4 2105.1 1639.9
48 1384.2 526.1 240.1 97.0 11.2 48 | 306218 | 14979.9 | 9765.9 7159.0 5594.8

The two copper strips simulate real-world PCB impedances between the converter and its load. Scope measurements should
be made using BNC connectors or the probe ground should be less than 1/2 inch and soldered directly to the fixture. All external
capacitors should have appropriate voltage ratings and be located as close to the converter as possible. Temperature variations
for all relevant parameters should be taken into consideration. The most effective combination of external I/O capacitors will
be a function of line voltage and source impedance, as well as particular load and layout conditions. See Figure 3.
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Figure 3. Measuring Output Ripple/Noise (20MHz bandwidth)




(5 POWERGOOD ACHS250 seris

Recommended Circuit Diagram
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Bill of Materials

No.| Sch Symbol Description Rating Manufacturer / Part Number
1 F1 Fuse 4A/250Vac Bel 0697W4000-02
2 MOV1 Varistor 620V Panasonic ERZ-V10D621
3 CX1 ~ CX2 X Capacitor 0.47uF/310Vac KEMET R49AN34700001K
4 CX3 X Capacitor 0.68uF/250Vac KEMET R46KN368045M2M
*kQk
5 LCM1 ~ LCM2 Common Mode Choke | 7mH Amogreentech Al21T147877C
with )0.4mm*25 turns
CY2 ~ CY3 i .
6 V7~ OV Y Capacitor 2200pF/250Vac Vishay WKP222MCPERUKR
7 NTC1 Thermistor 5R TDK B57211P0509M351
8 Cl-~cC2 PFC boost capacitor 120uF/420Vdc NIPPON CHEMI-CON EKXL421ELL121MM30S
12V | 1000uF/35Vdc |KYOCERA AVX RPF1018102M035K
24V | 470uF/50Vdc  |[KYOCERA AVX RPF1018471MO050K
9 C3 -~ C3A Output Capacitor 28V | 470uF/50Vdc  |[KYOCERA AVX RPF1018471MO050K
36V | 330uF/63Vdc  |KEMET A759PY337M1JAAE042
48V | 330uF/63Vdc  |KEMET A759PY337M1JAAE042
C4 0.1uF/630Vdc Murata RDER72J104K4K1HO3B
10 Bypass Capacitor
C5 1uF/100Vvdc Murata GRJ31CR72A105
*Note:

1. CY1, CY4, CY5, CY8, CY9 & CX4 are reserved positions for EMI filter design adjustment and not listed in BOM.
2. CAA are reserved positions and not listed in BOM.
3. C1 & C2 capacitor is needed, PSU will not normally work without C1 & C2.
4. BASE can be connected to FG through M3 mounting screw holes.
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Note :
SW1 On = Module Off
SW1 Off = Module On
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