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General Description 
The ICEmatch series is offering a new highly flexible approach towards fully integrated, intelligent audio power conversion, intended for activation of 

loudspeakers and custom installation amplifiers.  

 

Key benefits include: 

 

¶ State-of-the-art, high efficiency ICEpower Class D amplification stage based on the 

patented HCOM modulation and MECC control techniques 

 

¶ A regulated high efficiency ICEpower Supply with universal mains converter 

ensuring high performance independently of mains voltage 

 

¶ On board standby converter with less than 0.5W power consumption from mains 

with 0.25W as payload. 

 

¶ Compact module size fits directly into a 1U rack system, enabling up to 16 channels 

ƛƴ ƻƴŜ мфέ ŎŀōƛƴŜǘ 

 

¶ The ICEmatch modules are EMC and Safety pre-ŀǇǇǊƻǾŜŘ ŀƴŘ ǘƘŜ άōƭŀŎƪ-ōƻȄέ 

completeness allows for fast design-in and minimized time to market 

 

The ICEmatch module series with its on-board heat sink eliminates the need for additional bulky heat sinks and heavy mains transformers. The unique 

flexibility and intelligent features make the ICEmatch modules the natural choice in multi-channel audio applications, custom installation systems and 

active speaker designs. 

 

The ICEmatch modules are protected against short circuits, over load, overheating and DC on output.  

The integrated protection scheme ensures music at all times until the predefined maximum limits are reached and a safe shutdown is required.  

The solution includes an on-board fuse and EMI filtering to provide an EN and FCC pre-approved subsystem.  

 

Key Specifications ICEpower80AM2 

2x80W @ 0.03% THD+N, 20Hz ς 20kHz, 4W, SE 

160W @ 0.04% THD+N, 20Hz ς 20kHz, 8W, BTL 

Max output voltage / current: 28Vp / 20Ap, 4W, SE 

Max output voltage / current: 56Vp / 20Ap, 8W, BTL 

110dBA dynamic range 

Idle noise = 50uV, A-weighted, 20Hz ς 20kHz, SE 

THD+N = 0.002% @ 10W, 1kHz, 4W, SE 

 

Key Specifications ICEpower400SM 

Supply for up to 400W amplifier output power 

Universal Mains 85-264VAC 

Standby power consumption < 0.5W 

+/-12V AUX supply 700mA 

+5V Aux supply 1.0A 

 

 

Key Features 

High quality audio amplification system 

Highly flexible system modularity 

/ƻƳǇŀŎǘ ǎƛȊŜ Ŧƛǘǎ м¦ мфέ ǊŀŎƪ ǎȅǎǘŜƳǎ 

Fully integrated audio power solution 

Thermal protection  

Over current protection 

Protection against DC on output 

Control pins allow easy control and status indication 

EMI conforms to: 

EN55013 

EN55020 

EN61000-3-2 

EN61000-3-3 

CISPR 13 

CISPR 20 

IEC 61000-3-2 

IEC 61000-3-3 

FCC part 15-B 

EN 55032: see note 1 

Safety conforms to: 

IEC 60065 7th ed.* , IEC 60065 8th ed 

UL 60065 7th ed.* 

*including tropical climate conditions 45°C ambient 

IEC 62368-1:2014 2nd ed. 

UL 62368-1 2nd ed. 
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Release Notes 
Version Date Revised by Description 

1.0 2017-09-05 LBH/DIT Output voltage / current spec. added 

Safety and EMI standards updated 

Address updated 

Legal Notes added 

1.1 2018-02-02 LBH/DIT Environmental specifications updated 

Ambient temperature operating added 

1.2 2018-04-18 LBH/DIT Safety standards updated  

62368-1:2014 2nd ed. 

1.3 2018-11-06 LBH/DIT Absolute Maximum Ratings and External 
Interfacing updated 
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Typical ICEmatch Application Block Diagram 
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Figure 1 Block diagram ICEmatch 

 

A typical ICEmatch application consists of one ICEpower400SM power supply module and up to eight ICEpower80AM2 audio amplifier modules. Each 

amplifier module can be configured as either a two channel amplifier of 2 x 80W into 4Ҡ or as a bridged single channel amplifier of 1 x 160W into 8Ҡ. 

 

Furthermore, the ICEpower400SM power supply will provide +5V and +/-12V for a preamplifier, crossover, DSP and microprocessor board and includes 

interface for external circuits such as LED drive and 12V trigger input. A high efficiency standby converter is also included which will enable remote 

on/off, startup on audio signal and other typical standby functions.  

Connection for an optional additional 400V DC bulk capacitor is also provided to enhance low frequency audio power performance in countries having 

extreme low mains voltages. 
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ICEpower400SM 

The ICEpower400SM is a true universal mains 400W switch mode power supply operating from 85Vac to 264Vac utilizing ICEpower patented 

technology. It provides power for up to eight ICEpower80AM2 amplifier modules as well as for customer preamplifier/processor modules and includes 

LED drive, monitoring and control signals. 

The supply outputs are protected against overload and short circuit conditions and the power devices are protected against overheating. 

 

The ICEmatch BUS (Supply BUS & Control BUS) are only to be used for interconnection between ICEpower400SM and a number of ICEpower80AM2. 

Please note that only up to 8 ICEpower80AM2 modules can be connected to the ICEpower400SM. Connecting more than 8 modules may cause a 

protective shutdown of the ICEpower400SM. 

 

Note: Ensure sufficient clearance for live parts and adequate ventilation for safe and proper operation.  
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Figure 2: ICEpower400SM Block Diagram 
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Absolute Maximum Ratings 

Absolute maximum ratings indicate limits above which damage may occur. 

Mains Input Section  
Symbol Parameter Value Units 

ACmax Maximum mains voltage (safety test) 2641 VAC 

ACmin Minimum mains voltage (safety test) 851 VAC  

Fmains Mains frequency range 85VAC - 264VAC 45 ς 65 Hz 

Table 1: Absolute maximum ratings, mains input section 

1The maximum operating/usage mains voltage is 240Vac and the minimum operating/usage mains voltage is 100Vac. 

Control pin Section 
Symbol Parameter Value Units 

3-5V_Trigger Maximum control voltage 47 V 

12V_Trigger Maximum control voltage 57 V 

Signal_Sense+ Maximum voltage ±2.5 Vp 

Signal_Sense- Maximum voltage ±2.5 Vp 

Signal_Sense+ 
Maximum current (clamping at ±2.5V, 
otherwise Zin Ҕ мaҠ) 

10 mAPk 

Signal_Sense- 
Maximum current (clamping at ±2.5V, 
otherwise Zin Ґ птƪҠύ 

10 mAPk 

Table 2: Absolute maximum ratings, control pin section 
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Thermal Specifications 

Unless otherwise specified. Ta=25 OC, f=1kHz, RL=4W, 230V mains 

Symbol Parameter Conditions Min Typ Max Units 

tPmax Time of maximum output power 

Limited by ICEpower400SM 

5 x 80W = 400W 

3 x ICEpower80AM2, 4W SE 

- 80 - s 

PT Continuous total amplifier output power 

without thermal shutdown.  

Limited by ICEpower400SM, 230VAC 

Thermal stab. @ Ta = 25 OC 

3 x ICEpower80AM2, 4W SE 

- 80 - W 

PT Continuous total amplifier output power 

without thermal shutdown.  

Limited by ICEpower400SM, 115VAC 

Thermal stab. @ Ta = 25 OC 

3 x ICEpower80AM2, 4W SE 

 

- 80 - W 

PT Continuous amplifier output power per channel 

without thermal shutdown. 

Limited by ICEpower400SM 

Thermal stab. @ Ta = 25 OC 

8 x ICEpower80AM2, 4W SE 

16 channels 

- 5 - W 

Pst.by Quiescent power consumption,  

Standby, no load 

115VAC 

230VAC 

- 

- 

0.09 

0.19 

- 

- 

W 

Pst.by_out Maximum output power on 5Vst.by ensuring < 

0.5W quiescent power consumption in standby 

mode 

115VAC 

230VAC 

- 

- 

- 

- 

0.32 

0.23 

W 

Pq Quiescent power consumption,  

ICEpower400SM on mode, no load1) 

115VAC 

230VAC 

- 

- 

4.2 

7.8 

- 

- 

W 

1) The ICEpower400SM is designed to run with a minimum load of a single ICEpower80AM2. Loading below the minimum load can result in out-of-spec 
performance. 

Table 3: Power and Thermal specifications  

 

  



 

 

 

 

Page 10 of 56 

Electrical Specifications General 

Unless otherwise specified, Ta=25 OC. 

Symbol Parameter Conditions Min Typ Max Unit 

Imax.+12V Maximum rated output current +12V AUX   7001) mA 

Imax.-12V Maximum rated output current -12V AUX   7001) mA 

Imax.st.by Maximum rated output current +5Vst.by Standby mode   200 mA 

Imax.st.by.On Maximum rated output current +5Vst.by On mode   1.0 A 

Cmax.DC_Bulk Maximum optional external capacitance DC_Bulk 400V (P7)   780 µF 

Cmax.st.by Maximum external capacitance 5V_Stb load = 25WҠ   820 µF 

V5V_Stb.tol Tolerance of 5V_Stb л! Җ [ƻŀŘ Җ м!  5  % 

V±12V.tol Tolerance of ±12V л! Җ [ƻŀŘ Җ тллƳ!  10  % 

V5V_Stb.ripple Ripple of 5V_Stb Load = 1A  100  mVpp 

V±12V.ripple Ripple of ±12V Load = 700mA  100  mVpp 

Vtrig.sig_sense Signal sense - Trigger Level Sine wave 75Hz-1kHz  1.3 3 mV 

Vtrig.DC 3-5V trigger ς Trigger Level  1.8   V 

Voff.DC 3-5V trigger ς Off Level    0.8 V 

Vtrig.12V 12V trigger ς Trigger Level  3.8   V 

Voff.12V 12V trigger ς Off Level    1.5 V 

Imin.LED Nominal output current LEDprog Open  1.1  mA 

Imax.LED Nominal output current LEDprog Shorted  7.4  mA 

Vmax.LED.min.I Available output voltage at min. current LEDprog Open  4.0  V 

Vmax.LED.max.I Available output voltage at max. current LEDprog Shorted  1.8  V 

fsmps.st.by Switching frequency  

(st.by power supply) 

St.by mode 20 22 - kHz 

fsmps.on Switching frequency  

(st.by power supply) 

On mode - 125 - kHz 

fsmps.main Switching frequency  

(main power supply) 

 - 125 - kHz 

fsmps.aux Switching frequency  

(AUX power supply) 

 - 150 - kHz 

1) The available auxiliary output current depends on the number of connected ICEpower80AM2 modules. See Table 5. 

Table 4: Electrical specifications general 
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Available ±12V Auxiliary Supply Current   

The available auxiliary supply current varies with the number of connected ICEpower80AM2 modules. 

 

Unless otherwise specified, Ta=25 OC. 

Symbol Parameter Value Units 

no_80AM2 1 to 4 ICEpower80AM2 modules ±700 mA 

no_80AM2 5 ICEpower80AM2 modules ±620 mA 

no_80AM2 
5 ICEpower80AM2 modules +1200 

- 120 

mA 

no_80AM2 6 ICEpower80AM2 modules ±530 mA 

no_80AM2 
6 ICEpower80AM2 modules +950 

- 110 

mA 

no_80AM2 7 ICEpower80AM2 modules ±440 mA 

no_80AM2 
7 ICEpower80AM2 modules +790 

- 90 

mA 

no_80AM2 8 ICEpower80AM2 modules ±350 mA 

no_80AM2 
8 ICEpower80AM2 modules +630 

- 70 

mA 

Table 5: Electrical specifications ±12V Auxiliary Supply 

Due to the nature of the auxiliary supply, it is possible to draw up to 90% of the combined ±12V current from the +12V rail thus leaving 10% for the -12V 

rail.  
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Connections 

 
Figure 3: ICEpower400SM connections 

The connector interface of the module uses industry standard connectors selected for long term reliability. For connector type number and description 

see Connector Pin Description. 

 

 

Connector Pin Description 

AC/Mains Header Specification (P1) 
PCB part - Manufacturer: JST; MPN: B2P3-VH 

Pin Designation Description Type 

1 N Mains Neutral Input 

  Voided  

2 L Mains Live Input 

Table 6: AC/Mains connector specifications 

 

DC Bulk Header Specification (P7) 
PCB part - Manufacturer: JST; MPN: B2P3-VH 

Pin Designation Description Type 

1 DC_bulk Optional external DC bulk 400V capacitor (+) Input 

2 GNDp Optional external DC bulk 400V capacitor (-) Input 

Table 7: DC Bulk connector specifications 
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Amplifier Supply BUS Header Specification (P3) 
PCB part - Manufacturer: JST; MPN: B4P-VR 

Pin Designation Description Type 

1 VD Amplifier positive supply Output 

2 GNDA Amplifier GND GND 

3 VS Amplifier negative supply Output 

4 Vdrive Vdrive supply voltage, +12V relative to VS Output 

Table 8: Amplifier Supply BUS connector specifications 

 

Amplifier Control BUS Header Specification (P2) 
PCB part - Manufacturer: Tyco; MPN: 338068-8 (Micro-MaTch) 

Pin Designation Description Type 

1 CA_Vclip+ Reduce amplifier max out to protect SMPS.  Analog output 

2 CA_Vclip- Reduce amplifier max out to protect SMPS.  Analog output 

3 GNDA Amplifier GND GND 

4 VDD +5V amplifier supply voltage Output 

5 VSS -5V amplifier supply voltage Output 

6 CA_Thermal Common amplifier thermal monitor  Input 

7 CA_OC Common amplifier over current monitor Input 

8 CA_DC_protect Common amplifier DC protect Input 

Table 9: Amplifier Control BUS connector specifications 

 

Power/control for AUX Circuits Header Specification (P4) 
PCB part - Manufacturer: Tyco; MPN: 1-338068-2 (Micro-MaTch) 

Pin Designation Description Type 

1 +12V Pre-Amplifier supply voltage Output 

2 GNDB GND for ±12V GND 

3 -12V Pre-Amplifier supply voltage Output 

4 CA_Thermal Thermal monitor (amplifier)Φ LƴǘŜǊƴŀƭ млƪҠ tǳƭƭ-Up. Output 

5 CA_OC Over current monitor (amplifier)Φ LƴǘŜǊƴŀƭ млƪҠ tǳƭƭ-Up. Output 

6 CA_Vclip_mon Vclip monitor Analog Output 

7 LED_prog Input to program LED current Analog Input 

8 3-5V trigger Control signal for power up on 3-5V logic Input 

9 5V_Stb Standby voltage Output 

10 5V_Stb Standby voltage Output 

11 GND GND for 5V_Stb (digital GND) GND 

12 GND GND for 5V_Stb (digital GND) GND 

Table 10: Power/control for AUX Circuits connector specification  
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External Control/Status Header Specification (P5) 
 

 

Table 11: External Control/Status connector specification 

 

External Interfacing ICEpower400SM 

Mains Input 

The ICEpower400SM accepts any mains voltage in the range of 85VAC to 264VAC for flexibility and ease of logistics. 

To reduce size and the total system cost, input bulk capacitors are optimized for full performance at nominal mains of 115VAC/60Hz and higher.  

For mains voltages below 115VAC performance will be slightly reduced and therefore a connector for extra input DC bulk capacity is fitted on the PCB 

(P7). Adding additional DC bulk capacitance such as two 390uF/400V capacitors will boost performance at 100VAC. 

 

Line

 Neutral

DC_Bulk

GNDp

P1

P7

DC_Bulk

GNDp

ICEpower 400SM

 
Figure 4: Connector for adding extra input bulk capacity 

 

 

It is recommended to keep mains wires well away from especially the magnetic components as it can pick up switching noise and thus compromise EMC 

performance.  

 

±12V auxiliary voltages 

The ICEpower400SM is equipped with an auxiliary converter to supply the ICEpower80AM2 amplifiers with ±5V and 12V for the ICEpower Class D 

controllers and drivers respectively. These supply voltages are routed in the Supply Bus and Control Bus for the ICEpower80AM2 modules. These 

voltages should not be used for any other purpose. 

 

The ICEpower400SM also features a separate ±12V output for external use. This output can supply up to 700mA and can be used for system control, 

DSP, microprocessor and preamp circuitry. 

The ±12V auxiliary voltage is not available in standby mode. 

 

5V Standby Converter 

The ICEpower400SM is equipped with a separate 5V standby converter to supply external control circuitry. This output can supply up to 200mA in 

standby mode and 1.0A when the main SMPS is on. 

Only the 5V standby supply voltage is available in standby mode. 

The grounding of the 5V standby converter output (GND) has been DC isolatŜŘ όмллҠ Db5 ƛƳǇŜŘŀƴŎŜύ ŦǊƻƳ ǎȅǎǘŜƳ ƎǊƻǳƴŘ όDb5!ύ ǘƻ ŀǾƻƛŘ ƎǊƻǳƴŘ 

loops. It is recommended to use the ground connections as shown in Figure 5. 

PCB part - Manufacturer: JST ; MPN: B7B-PH 

Pin Designation Description Type 

1 12V_trigger 12V trigger input Input 

2 GND GND for 5V_Stb (digital GND) GND 

3 Signal_Sense+ Balanced input (+) for signal sense Input 

4 Signal_Sense- Balanced input (-) for signal sense Input 

5 Red_LED LED drive Output 

6 LED_Common Common LED Terminal Output 

7 Green_LED LED drive Output 



 

 

 

 

Page 15 of 56 

 

+12V

GNDB

P4

P2

GNDA

ICEpower 400SM

-12V

GNDB

GNDA

+5V

-5V

5V_Stb

GNDGND

100R

ICEpower 80AM2

Control

Application Circuitry

100nF

GND

GNDAGNDA

-33V

+33V

P3

100R

GNDA

Preamp
(+)

(-)

Each Channel

Single Ended 

Example

W1

Chassis

10k

10nF
W300

+

GND

Signal

Input

1nF

1nF

270R

 
Figure 5: Grounding and external circuitry with suggested EMI filtering at the signal input 

 

 

CA_Vclip_mon 

The CA_Vclip_mon monitor output provides a non-buffered replica of the internal protection bus signal with an output impedance of 10kOhm. Hereby 

the signal level desired for the application can be implemented by selecting the value of a single resistor as shown in  

Figure 6. If the signal is used for driving other circuits, ensure that a buffer is used. For further description of the Vclip protection bus, see the 
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Figure 6: Monitor output and suggested application 

LED_prog 

For easy implementation of visual indicators, the ICEpower400SM features an onboard programmable current LED-driver with 2 different display modes 

for indication of on-mode and standby-mode. 

The current programming of the LEDs is done by applying a resistor between the LED_prog pin and GND or 5V_Stb as illustrated in Figure 7.  

If resistor values lower than 3k9 is connected between LED_prog and 5V_Stb the LED will turn off. 
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Figure 7: Application of the current programmable LED driver 

 

On/off control (12V trigger, 3-5V trigger and Signal_Sense) 

Through the onboard 5V standby converter the ICEpower400SM can be powered on and off externally by using the two signals 12V trigger and 3-5V 

trigger. A Signal_Sense function is also provided which automatically can switch on the ICEpower400SM in the event of an audio signal and switch off 

the ICEpower400SM to enter standby mode when no audio signal has been present on the signal terminals for approximately 13 minutes. 

The Signal sense function consists of an audio detection circuit and a timer. If an audio signal of more than typically 1.3 mV is present on the 

Signal_Sense terminals, the main SMPS will always be in the On mode, unless the 12V and 3-5V triggers are both high. If none of the two triggers are 

high and audio is not present at the terminals the timer will switch off the SMPS after 13 minutes. 

Together the 12V and the 3-5V triggers perform a logic Exclusive Or function, which enables the designer to force the module off with logic signals, also 

when the Signal_Sense function is used. See Table 12 for on/off control truth table. 

When changing control signals from on mode to standby mode, there is a 200ms delay before the main SMPS turns off. This is to provide time for 

circuitry connected to 5V_Stb to power down in order to meet the standby mode current draw requirements. 

 

 

Signal on Signal_Sense  
within last 13 minutes 

12V trigger 3-5V trigger Mode 

X H H Standby 

NO L L Standby 

YES L L ON 

X L H ON 

X H L ON 

Table 12: On/Off truth table 
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Figure 8: Typical application with Signal_Sense function in fully balanced configuration 
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Figure 9: Typical application with Signal_Sense function in single ended configuration 
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Protection Features 

Main Converter 

The Main Converter is equipped with six protection sensors which can either reduce the audio peak power level or switch off the Main Converter as a 

last resort against unrecoverable errors. Please see Figure 2: ICEpower400SM Block Diagram for connection of the protection sensors.  

Five of the six protection sensors act through a common amplifier peak clipper circuit in order to limit the peak power draw to a safe level and thus keep 

the system playing the music signal. In the event that the peak power reduction is not sufficient for the circuits to operate within safe limits a forced 

switch off is initiated. After an off period of approximately 9 seconds the Main Converter will start again.  

The last protection sensor will in the event of an error switch off the Main Converter for 9 seconds after which it will start again. 

Hence all protection circuits have an inherent self-recovery feature so no user interaction is needed.    

 

Primary Heatsink Thermal Protection 

The temperature of the primary side heatsink is monitored constantly and in the event that the temperature limit is exceeded the common amplifier 

clip circuit is gradually activated to keep the music signal playing. 

 

 

Secondary Heatsink Thermal Protection 

The temperature of the secondary side heatsink is monitored constantly and in the event that the temperature limit is exceeded, the common amplifier 

clip circuit is gradually activated to keep the music signal playing. 

 

Average Current Protection 

The Main Converter output current is monitored and the average current is calculated. In the event that the average current has been too high for a 

safely defined time, the common amplifier clip circuit is gradually activated to keep the music signal playing. 

 

VD and VS Overload 

In the event that one or both of the power rails for the amplifier bus, VD and VS, is overloaded and either of the voltages drops below a safe limit the 

common amplifier clip circuit is gradually activated to keep the music signal playing.  

 

Amplifier DC Protection 

In the event that a DC is detected on the output of any amplifier it is assumed that the amplifier is defective and the Main Converter will be switched off 

immediately. After a period of time the Main Converter will automatically be switched on and if the DC voltage still is detected it will be switched off 

again and thus go into a cyclical on/off operation. 

 

Auxiliary Converter 

The Auxiliary Converter generates the following supply voltages. 

¶ ±12V for a pre-amplifier or other auxiliary circuits requiring this level of supply voltage. 

¶ ±5V BUS for the connected ICEpower80AM2 amplifiers. Note: This voltage should not be used for any other purpose. 

¶ Vdrive BUS for the connected ICEpower80AM2 amplifiers MOSFET drive circuits. Note: This voltage should not be used for any other 

purpose. 

  

As the ICEpower80AM2 Class D amplifiers are of the single ended out type, supply pump cancellation is needed to avoid the need for huge decoupling 

capacitors. This supply pump cancellation action is performed by the Auxiliary Converter.  

 

Thermal Protection 

The temperature of the Auxiliary Converter power devices is constantly monitored and in the event that their temperature reaches the maximum safe 

limit, the common amplifier clip circuit is gradually activated to keep the music signal playing. 
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Supply Pump Canceler Overload Protection 

The pump cancellation current is constantly monitored and in the event that the current reaches the maximum safe limit the common amplifier clip 

circuit is gradually activated to keep the music signal playing. 

±12V Output Short Circuit Protection 

The output current of the ±12V auxiliary voltages are constantly monitored and if the maximum allowable current is exceeded on either of the supply 

outputs the Auxiliary Converter is switched off for a short period of time after which it will restart. If the short circuit still exists the Auxiliary Converter 

will go into a cyclic protection mode to prevent damage of the circuits. 

 

Standby Converter 

The Standby Converter has two operation modes with different power capability.  

When in standby mode the converter operates in a low power consumption mode where it will be compliant with the 0.5W regulation while offering 

250mW on its 5V output to auxiliary circuits. However, it will supply up to 1W in standby mode.  

In full operation mode the Standby Converter can supply up to 5W on the 5V output.  

 

Overload 

The Standby Converter is protected against overload conditions. In the event of a short circuit, the converter will switch off for a short period of time 

where after it will restart. If the short circuit is still present the converter will again switch off and thus keep the circuits within safe limits. 
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Physical Dimensions 

Note the location of pin 1 of all connectors. All dimensions are in mm.  

 

 
 

Figure 10: ICEpower400SM mechanical outline. Dimensions in mm. 

 

 
Figure 11: ICEpower400SM Side-view. Dimensions in mm. 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

Page 21 of 56 

 

 

 

Figure 12: ICEpower400SM 3D-view 

 








































































