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Datasheet

250W Switch Mode Power Supply with Standby and Universal mains
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General Description
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The ICEpower200SC is a fully integrated, SMPS module designed particularly for highly competitive consumer
and professional audio applications. The ICEpower200SC is pre-approved for EMC and safety and the "black-box"
completeness allows for fast design-in and minimized time to market.

Key benefits include:

1 Standby converter, EuP (2005/32/EC) directive
and ENERGY STAR compliant.

1 Universal mains input.

1 Integrated ICEpower supply with separate AUX
converter and standby functionality makes for a
compact, turnkey power solution.

1 Afull set of features for plug-and play
implementation in a wide range of applications
such as active speakers/subwoofers, HTIB, and
A/V amplifiers/receivers.
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The ICEpower200SC is an integrated power solution which completely eliminates the need for heat sinks and
EMI shields. The ICEpower200SC also provides an auxiliary +/-12V supply for external signal conditioning
circuitry and the DC-bus output for powering ICEpower200AC amplifiers makes designing compact multi-way or

multi-channel solutions easy.

Key Specifications

1 Universal mains 100-240V

1 +47V power output for ICEpower200AC

1 °12V auxiliary DC output

1 Stby supply 8.8V (300Y output impedance)
1 Stand-by power consumption 0.6W@230 V¢
1 84.6% efficiency at Pgyr = 220W (Vin = 230V,)

Key Features

Rugged construction

Thermal protection

Over current protection

Power up on signal sense

Auto On/Off

Suitable for CE and FCC approved designs
EMT conforms to: EN55013 and others.
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Block Diagram
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Figure 1. Simplified functional block diagram of ICEpower200SC

Absolute Maximum Ratings

Absolute maximum ratings indicate limits beyond which damage may occur.

Mains input section

Symbol | Parameter Value Units
AC,_. Maximum off-line voltage 264 Ve
AC Minimum off-line voltage g5Y Ve
F Mains frequency range 85V, to 264V ¢ 4510 65 Hz

Table 1: Absolute maximum ratings mains input section.

1) The ICEpower200SC will operate at lower levels but the output power will be reduced. If the off-line voltage is
too low the ICEpower200SC switches off.

DC-bus
Symbol | Parameter Value Units
I..,,” Maximum current draw from Vce (+12V) 370 mA
I, Maximum current draw from Vee (-12V) 220 mA
T Maximum current draw from Vcc and Vee 490 mA
(sumof I,;,vand I;,)
Tycieen Maximum current draw from Vsleep 6 mA

Table 2: Absolute maximum ratings DC-bus.
2) The +/-12V outputs are not over current protected. Exceeding these limits may permanently damage the device.

Control section

Symbol | Parameter Value Units
Mode Maximum voltage range on pin -1to Vsleep [V
Signal Maximum voltage range on pin °12 \
Sense

Standby | Maximum voltage range on pin -5to +50 V

Table 3: Absolute maximum ratings control section.
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Thermal section

Symbol

Parameter

Value Unit

T

Max. operating ambient temperature

45

Table 4 The

rmal section

Thermal and efficiency specifications

Unless otherwise specified. T,=25°C, 230V mains, audio signal = 1kHz sine.
Load = 2 times ICEpower200AC loaded with 8 Ohm each.
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Symbol Parameter Conditions Typ Units
tormax Time of maximum rated 2x100W into 2x8R 80 s
output power
P, Continuous output power® Thermal stab. @ T, =25°C. 100 W
without thermal shutdown.
P, Quiescent power Vin =100V, 50Hz, Po = 0W 7.6 W
consumption Vin =120V, 60Hz, Po = OW 79
Vin =230V, 50Hz, Po = 0W 9.7
h Total power efficiency Po =2*100W 79 %
Po = 2*50W 76.5 %
Peiby Stand-by power Standby with LED 0.6 W
consumption
P toy-mex Maximum stand-by power Standby with LED; I = 6mA at Vsleep; Vin=85- | 0.9 W
consumption 264Vac; No signal at signal sense.
Py smps Quiescent SMPS power Po = 0OW 2.7
consumption No amplifiers connected.
hsues SMPS efficiency Po = 220W@47V (constant current load) 84.6 %

S
Table 5: The

rmal and efficiency specifications
3) The module is mounted vertically in free air.

Dissipated power vs. Output power
Unless otherwise specified. T.=25 °C, Pink noise, Load = 2 times ICEpower200AC loaded with 8 Ohm each.

Symbol Parameter Conditions Typ Units
Ploss Total loss in amplifiers and Amplifier output =2 x 14.3W 139 W
power supply, 100V, Measured efficiency = 67.2%
1/8 of rated power Vin = 100Vac, 50Hz
Ploss Total loss in amplifiers and Amplifier output = 2 x 56.3W 38.1 W
power supply, 100V, Measured efficiency = 74.7%
Vin =100Vac, 50Hz
Pink noise clipped by amplifiers
Ploss Total loss in amplifiers and Amplifier output = 2 x 14.2W 144 W
power supply, 120V, Measured efficiency = 66.5%
1/8 of rated power Vin = 120Vac, 60Hz
Ploss Total loss in amplifiers and Amplifier output =2 x 56.4W 357 W
power supply Measured efficiency = 76.0%
Vin =120Vac, 60Hz
Pink noise clipped by amplifiers
Ploss Total loss in amplifiers and Amplifier output = 2 x 14.4W 16.7 W
power supply, 230V, Measured efficiency = 63.2%
1/8 of rated power Vin = 230Vac, 50Hz
Ploss Total loss in amplifiers and Amplifier output = 2 x 56.4W 35.0 W
power supply Measured efficiency = 76.3%
Vin = 230Vac, 50Hz
Pink noise clipped by amplifiers
Table 6: Dissipated power vs. Output power
m o
3
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Electrical Specifications

Unless otherwise specified, T,=25°C.
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Symbol Parameter Conditions Min Typ Max Units
V., Nominal DC voltage Off-line input within range | 46 47 48 V
Vo Positive analog supply Off-line input withinrange | 11.4 | 12 12.4 V
V. Negative analog supply Off-line input withinrange | -11.4 | -12 -12.4 V
Vqjeen-0n Standby supply in on mode Unloaded - 11 - V
Vsieep-standny | Standby supply in standby Unloaded - 8.5 - V
made
Veleons Ouput impedance - 300 - Y
ferng Switching freguency - 65 - kHz
Vi Signal Sense trigger level - 1 3 MVgus
\S—— Standby low Llevel -5 01 1.0 vV
| Vsiandov Standby high level 3 5-12 50 V
Voodel Mode low level -1 01 10 V
Vinoden Mode high level 4.5 5to Vsleep | V
Vsleep
Table 7: Electrical specifications
Timing Specification
Symbol Parameter Conditions Min Typ Max Units
Tood Power supply | Time from reaching AC,,,;, to all power - 25 - s
start up supplies are good. No signal at
delay. Signal_Sense pin. Mode pin = low.
tacd-2 Power supply | Time from reaching AC,,,, to all power - 700 - ms
start up supplies are good. Signal at Signal_Sense
delay. pin. Mode pin = low.
teystemd 200SC and Time from reaching AC,,,, to signal - 13 - S
200AC start amplification. Signal at Signal_Sense pin.
up delay. Mode pin = low.
tstandby Shutdown Time to shutdown from signal on - 13 - min
delay Signal_Sense pin disappears
tetoont Standby to on | Time from standby to all power supplies - 200 400 ms
delay are good.
Mode pin = low.
Activation via Standby pin.
tetbon2 Standby to on | Time from standby to all power supplies - 2 3 s
delay are good.
Standby pin = low.
Activation via Mode pin.
tetbon3 Standby to on | Time from standby to all power supplies - 500 - ms
delay are good.
Standby pin = low, Made pin = NC.
Activation via 100mVp 1kHz sine at
Signal_Sense pin.

Table 8; Timing specifications
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DC sense specifications

Symbol Parameter Conditions Min Typ Max Units

Vgeprot Shutdown Slowly changing dc-voltage (1V/s) - 4.9 - V
voltage

Tacprot1 Shutdown Time to shutdown from signal on DC Sense - 1 - s
delay appears (DC_sense+ =235V, DC_sense- =

13.5V)

Tacprot-2 Shutdown Time to shutdown from signal on DC Sense - 430 | - ms

delay appears (DC_sense+ =235V, DC_sense- = 0V)

Table 9: Timing specifications

Connection Diagram

Chassis connection
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Figure 2: Connection diagram
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Connector pin description

The plug interface of the ICEpower200SC modules has four industry standard connectors selected for long-term

reliability

AC header specification (P1)

Type: JST B 3P(1,3)-VH

PIN Function Description Type
1 Live Live AC Input
2 Neutral Neutral AC Input
Table 10: AC connector specification
DC-bus header specification (J1)
Type: JST B 2P-NH
PIN Function Description Type
1 Vp (47V) Power supply +47V Output
2 GND Ground terminal for the power section Output
Table 11: DC-bus header specification
Supply/control header specification (J3)
Type: JST B9B-EH-A
PIN Function Description Type
1 Vee (-12V) Power supply -12V Output
2 GND Ground terminal for the signal section. Output
3 Vee (+12V) Power supply +12V Output
4 Signal Sense | Control pin for start up when signal present. Input
5 Vsleep Low power standby supply Output
6 Mode Control pin for automatic on/off Input
7 Standby Force standby Tnput
38 DC sense + Sense pin for DC output Input
9 DC sense - Sense pin for DC output Input

Table 12: Supply/control header specification

Truth table for Mode and Standby pins

Mode | Standhy State Comment

L L orNC On -

L H Standhby Standby overrules all other inputs

NC L or NC Auto On/Off Signal sense input active (only in this state)
NC H Standby Standby overrules all other inputs

H L or NC Standby Slow startup from this condition

H H Standby Slow startup from this condition

Table 13: Truth table for Mode and Standby pins
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L =Low level
H =High level
NC = Not Connected

LED Output header specification (J5)

Type: JST B3B-EH-A

PIN Function Description Type

1 Green LED drive for green "On" indicator Output
2 GND Ground terminal for the signal section. GND

3 Red LED drive for red “Standby" indicator QOutput

Table 14: LED Output specification.

E'
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Interfacing

The ICEpower200SC has a number of useful features as described below.

Standby/On LED indication

Figure 3 shows how to connect the external LEDs for indicating On/Standby modes. The figure also shows the
internal circuit that drives the two LED's. If LED indication is not required, any of the two LED's can be left out
without affecting operation of the board. Red light indicates Standby mode and green light indicates On mode.

+12Vslﬁby
1k8
I Red A
) 4
Y
4 GND
\\ZS - +12V
FGreen A
1k8

Figure 3: LED indication for St-by/ON

Signal Sense

The board is able to power up from standby mode by applying an audio signal to the Signal_Sense input pin.
When an audio signal is detected the power supply will switch from standby mode to on mode and the amplifier
will turn on. The power supply will return to standby mode again if no audio signal has been detected for 13
minutes (typical).

If this feature is not required the input it can be left unconnected or connected to ground.

The internal circuit for the Signal_Sense input pin is shown in Figure 4.

GND 470k

.ﬁT—

- 10k ¢l )
Signal_Sense

Figure 4: Signal_Sense input
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Vsleep
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This low power DC output can be used for supplying external wake-up circuits such as microprocessors. The
output can supply up to 6mA. The output impedance is quite high as shown in Figure 5. This means that the
output voltage drops as a function of the loading on this pin.

200 ohm 100 ohm
1 Vsleep A _L
“T
GND
I =

AMA—Vcce ~ 8.8V

Figure 5: Vsleep outputAuto On/Off Application

Mode

The Mode input pin can be used in several ways to control the on/off behavior of the ICEpower200SC.

1 On/Off by Signal sense: If the ICEpower200SC should power up when an input signal is detected, the
Mode pin should be unconnected and the Signal Sense pin connected to the input signal. The board will
then turn on when an input signal is detected and automatically shut down approximately 13 minutes

after the input signal has been removed.

1 On/Off by mains switch: If the board should power up when mains voltage is present, the Mode pin
should be connected to GND as shown in figure 6 to disable the Signal Sense feature.
1 On/Off by control signal: The Mode input pin can also be used to control the standby/on mode via an
external caontrol signal. The recommended external circuit for this is illustrated in Figure 7. The board will

turn on when the external transistor turns on.

——

Figure 6: Normal On/Off application

Please refer to the ICEpower200SC Designer's Manual for additional information.

470R
Pt M
Mode 1k 18k
M
GND

Vsleep
470R
R MW
Mode 1k 18k
1 AMA- T W\
L
GND -
== =
Figure 7: Controlled On/Off application
m o
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DC sense

The DC sense circuit is intended to switch off the power supply in case of DC across a driver. An error in the
amplifier circuit could course a DC output from the amplifier. DC across a driver could cause overheating of the
driver. To prevent this, connect the DC sense pins across the driver, and the power supply will shut down in case
of error. The input is differential and high impedance.

ICEpower200SC
470R
P —W\—
VW AW

_IT_

A
DC sense + 680k
—% MW
= ]
=
<L Taw DCsense - arror
DC sense - 3 -
_.
680
Output Amplifier

Figure 8: DC sense connection
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Protection Features

The ICEpower200SC is equipped with varoius protection features for surviving overload under extreme conditions
without damage. The figure below illustrates the different protection features. The explanation below refers to
this block diagram.

Over Over
Low Mains Temperature Temperature DC protection
(SMPS (SMPS (amplifier fault)
primary side) secondary side)

\—+w

Mains SMPS

A

Figure 9: Protection features

Protections and behavior:
The different protections have the following behavior:

1 Low mains:
0 No startup and no output voltages.
0 Automatic startup, when input voltage is acceptable.

1 Primary side temperature protection:
0 SMPS shuts down, no output voltage.
0 Automatic startup, when temperature is acceptable.

9 Secondary side temperature protection:
0 Module goes into standby.
0 Mode pin goes high, if it is unloaded.
0 Automatic try to restart and startup when temperature is acceptable.
1 DC protection:
0 Module goes into standby.
0 Mode pin goes high, if it is unloaded.
0 Disconnect mains and wait for discharge, at least 10 seconds after LED is off.
o Connect to mains again.

Thermal Design

Thermal design is generally a great challenge in power amplifier systems. Linear amplifier designs operating in
class A or AB are normally very inefficient and therefore equipped with extensive heatsinking to keep the
transistor junction temperature low. The ICEpower200SC is based on highly efficient ICEpower switching
technology providing high averall efficiency characteristics at all levels of operation.

Part of the “component” philosophy of the SC-series is to provide a self-cooled component thus eliminating the
need for special attention to thermal design.

The ICEpower200SC module is designed for music reproduction, which means that the output power of the
applied amplifier will never be continuous. If the average power of the output signal exceeds 100W for a long time
at 25°C ambient temperature, the module will reach its maximum allowable temperature and the temperature
protection will be activated.

Further information is located in the ICEpower200SC Designer's Manual.
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Physical Dimensions

All dimensions are in mm.
O

Figure 10: View from different angles

Important! Ensure sufficient clearance for live parts and adequate ventilation.

Figure 11: 3D-view of the ICEpower200SC board.
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Drill Pattern

All dimensions are in mm. The diameter of the mounting holes is 3.5 mm.

95. 00
00000000 0GO
90. 007 @

o0 ©

1S

5. 50
(

Figure 12: PCB drill pattern.
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Safety Standards

The ICEpower200SC is safety pre-approved to ease the design-in procedure. The module complies with the
following standards:

Europe: IEC 60065 7" ed. + Al
us: UL 60065: 2007
Safety Class: Class 2

Touch Current

Touch Current is measured according to IEC 60989 with the following results:

Point of Measurement Measurement Result Specified Limit, IEC60065
Ul 171mVpeak 35Vpeak
U2 140mVpeak 350mVpeak

Figure 13: Touch current

Consequently there is room left for additional Y1 capacitor decoupling of the mains for other circuits.

The stated U2 results are worst case measurements according to IEC60999. Worst case is seen at neutral mains
wire interrupted. In operating mode, U2 is approximately half the stated value.

This operating mode value can be made the worst case if mains is routed through a two-pole relay, given the relay
opens in case of neutral mains wire failure.

Disturbances on the Mains

The signal on the mains connection is often very noisy and large surge voltages are present.
The ICEpower200SC is equipped with mains filtering to suppress surges and noise.

Special care and component selection has made the ICEpower200SC able to withstand surges up to 8kV, to avoid
damage to the ICEpower200SC in case of surges caused by lightning.

EMC

When mounted on a back plate as shown in the Designers Manual the ICEpower200SC fulfils the following
requirements with good margin.

EN 55013:2001 + Amendment A1:2003 + Amendment A2:2006

EN 55020:2002 + Amendment A1:2003 + Amendment A2:2005

EN 61000-3-2:2000 + Amendment A2:2005

EN 61000-3-3:1995 + Amendment A1:2001 + Amendment A2:2005

Code of Federal Regulations (CFR) 47 Part 15, Subpart B (Class B digital device)
CISPR 13:2006 (edition 4.2)

CISPR 20:2006 (edition 6.0)

IEC 61000-3-2:2005 (edition 3.0)

IEC 61000-3-3:2005 (edition 1.2)
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Electrostatic Discharge

ICEpower has conducted and passed the following tests:

Type Test Level Environment
Internal Contact, small signal 5kV Production, handling,
connectors service

External Contact, loudspeaker and 8kV End User

mains

Table 15: Electrostatic discharge

Environmental and Reliability Tests

ICEpower has conducted and passed the following environmental and reliability tests:

Conducted Test Sub-test Performance Verification
Lifetime Test Continuous monitoring
Storage tests Damp heat After test

Damp heat with condensation | After test

Dry heat After test

Low temperature After test

Rapid change of temperature | After test

Functional tests

Damp heat

Continuous monitoring

Dry heat Continuous monitoring
Low temperature Continuous monitoring
Accelerated thermal stress No thermal stress
test factors
Table 16: Environmental and reliability tests
The ICEpower200SC t
After test
- After test
)
After test

Table t
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