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Isolated Fixed-Ratio DC-DC Converter

BCM4414xH0E5035yzz
S

NRTLC USC US
®

Features & Benefits

• Up to 35A continuous low-voltage-side current

• Fixed transformation ratio (K) of 1/16

• Up to 776W/in3 power density

• 97.7% peak efficiency

• Integrated filtering

• Parallel operation for multi-kW arrays

• OV, OC, UV, short circuit and thermal protection

• 4414 package

• High MTBF

• Thermally enhanced VIA package

• PMBus® management interface

 

Typical Applications

• High-Voltage DC Power Distribution

• 3-Phase AC-DC Converters

• Information and Communication 
 Technology (ICT) Equipment

• High-End Computing Systems

• Automated Test Equipment

• Industrial Systems

• High-Density Energy Systems

• Transportation

• Green Buildings and Microgrids

Product Description

The BCM4414xH0E5035yzz in a VIA package is a high-efficiency 
Bus Converter, operating from a 500 to 800VDC high-voltage bus 
to deliver an isolated 31.3 to 50.0VDC unregulated, low voltage.

This unique ultra-low-profile module incorporates DC-DC 
conversion, integrated filtering and PMBus commands and controls 
in a chassis or PCB mount form factor.

The BCM offers low noise, fast transient response and 
industry-leading efficiency and power density. A low-voltage-side 
referenced PMBus-compatible telemetry and control interface 
provides access to the BCM’s configuration, fault monitoring and 
other telemetry functions.

Leveraging the thermal and density benefits of Vicor VIA packaging 
technology, the BCM module offers flexible thermal management 
options with very low top- and bottom-side thermal impedances.

When combined with downstream Vicor DC-DC conversion 
components and regulators, the BCM allows the Power Design 
Engineer to employ a simple, low-profile design, which will 
differentiate the end system without compromising on cost or 
performance metrics.

Product Ratings

VHI = 650V (500 – 800V) ILO = up to 35A

VLO = 40.6V (31.3 – 50.0V)
(no load)

K = 1/16

Size:
4.35 x 1.40 x 0.37in
[110.55 x 35.54 x 9.40mm]
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READ_VIN Command (88h)

If PAGE data byte is equal to (01h), command will return the BCM’s 
HI-side voltage in the following format:

READ_IIN Command (89h)

If PAGE data byte is equal to (01h), command will return the BCM’s 

HI-side current in the following format:

If PAGE data byte is equal (00h), command will also return the 
BCM’s HI-side current.

READ_VOUT Command (8Bh)

If PAGE data byte is equal to (01h), command will return the BCM’s 
LO-side voltage in the following format:

READ_IOUT Command (8Ch)

If PAGE data byte is equal to (01h), command will return the BCM’s 
LO-side current in the following format:

If PAGE data byte is equal (00h), command will also return the 
BCM’s LO-side current.

READ_TEMPERATURE_1 Command (8Dh)

If PAGE data byte is equal to (01h), command will return the BCM’s 
temperature in the following format:

If PAGE data byte is equal (00h), command will also return the 
BCM’s temperature

READ_POUT Command (96h)

If PAGE data byte is equal to (01h), command will return the BCM’s 
LO-side power in the following format:

If PAGE data byte is equal to (00h), command will also return the 
BCM’s LO-side power.

MFR_VIN_MIN Command (A0h),
MFR_VIN_MAX Command (A1h),
MFR_VOUT_MIN Command (A4h),
MFR_VOUT_MAX Command (A5h),
MFR_IOUT_MAX Command (A6h),
MFR_POUT_MAX Command (A7h)

These values are set by the factory and indicate the device 
HI-side/LO-side voltage and LO-side current range and LO-side 
power capacity.

If the PAGE data byte is equal to (00h – 01h),commands report 
the rated BCM HI-side voltage minimum and maximum in Volts, 
LO-side voltage minimum and maximum in Volts, LO-side current 
maximum in Amperes and LO-side power maximum in Watts.

VHI_ACTUAL = VHI_REPORTED • 10 -1(V)  

IHI_ACTUAL = IHI_REPORTED • 10 -3(A)  

VLO_ACTUAL = VLO_REPORTED • 10 -1(V)  

ILO_ACTUAL = ILO_REPORTED • 10 -2(A)  

T
ACTUAL

 = ±T
REPORTED

 (°C)  

PLO_ACTUAL = PLO_REPORTED (W)  
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READ_K_FACTOR Command (D1h)

If PAGE data byte is equal to (01h), command will return the BCM’s 
K factor in the following format:

The K factor is defined in the BCM to represent the ratio of the 
transformer winding and hence is equal to VLO / VHI.

READ_BCM_ROUT Command (D4h)

If PAGE data byte is equal to (01h), command will return the BCM’s 
LO-side resistance in the following format:

SET_ALL_THRESHOLDS Command (D5h)

The values of this register block are set in non-volatile memory and 
can only be written when the BCM is disabled.

This command provides a convenient way to configure all of the 
limits, or any combination of limits described previously using  
one command.

VHI overvoltage, overcurrent and overtemperature values are all set 
to 100% of the specified supervisory limits by default and can only 
be set to a lower percentage.

To leave a particular threshold unchanged, set the corresponding 
threshold data byte to a value greater than (64h).

DISABLE_FAULT Command (D7h)

Unsupported bits are indicated above. A one indicates that the 
supervisory fault associated with the asserted bit is disabled.

The values of this register block are set in non-volatile memory and 
can only be written when the BCM is disabled.

This command allows the host to disable the supervisory faults 
and respective statuses. It does not disable the powertrain analog 
protections or warnings with respect to the set limits in the  
SET_ALL_THRESHOLDS Command.

The HI-side undervoltage can only be disabled to a pre-set low  
limit as specified in the Monitored Telemetry Functional  
Reporting Range.

K_FACTOR
ACTUAL

 = K_FACTOR
REPORTED

 • 2 -16(V/V)  

BCM_RLO_ACTUAL = BCM_RLO_REPORTED • 10 -5(Ω)  

IOUT_OC_WARN_ LIMIT 

IOUT_OC_FAULT_ LIMIT 

VIN_OV_FAULT_ LIMIT 

OT_WARN_LIMIT 

OT_FAULT_LIMIT 

VIN_OV_WARN_ LIMIT 

5 4 3 2 1 0

64 64 64 64 64 64 h

SET_ALL_THRESHOLDS_BLOCK (6 Bytes)

Reserved

Reserved

IOUT_OC_FAULT

Reserved

Reserved

Reserved

Reserved

VIN_OV_FAULT

Reserved

Reserved

Reserved

Reserved

Reserved

VIN_UV_FAULT 

Reserved

Reserved

0 1 0 0 0 0 0 0 0 0 1 0 1 0 0 0

LSBMSB

DISABLE_FAULT 

7 6 5 4 3 2 1 07 6 5 4 3 2 1 0

b
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The BCM Controller Implementation vs.
PMBus® Specification Rev 1.2

The BCM controller is an I2C™ compliant, SMBus compatible device 
and PMBus command compliant device. This section denotes some 
deviation, perceived as differences from the PMBus Part I and Part II 
specification Rev 1.2.

1. The PMBus interface meets all Part I and II PMBus specification 
 requirements with the following differences to the 
 transport requirement.

2. The BCM accepts 38 PMBus command codes. 
 Implemented commands execute functions as described in the 
 PMBus specification.

 n	Deviations from the PMBus specification:

  a. Section 15, fault related commands 

   • The limits and Warnings unit is implemented as a  
     percentage (%) a range from decimal (0 – 100) of the  
     factory set limits.

3. The unsupported PMBus command code  
 response as described in the Fault Management and Reporting:

	n	Deviations from the PMBus specification:

  a. PMBus section 10.2.5.3, exceptions

   • The busy bit of the STATUS_BYTE as implemented can 
    be cleared (80h). In order to maintain compatibility with 
    the specification, (40h) can also be used.

 n	Manufacturer Implementation of the PMBus Spec:

  a. PMBus section 10.5, setting the response to a detected  
   fault condition

   • All powertrain responses are pre-set and cannot 
    be changed.

  b. PMBus section 10.6, reporting faults and warnings 
   to the Host

   • SMBALERT# signal and Direct PMBus Device to Host 
    Communication are not supported. However, the PMBus 
    interface will set the corresponding fault status bits and 
    will wait for the host to poll.

  c. PMBus section 10.7, clearing a shut down due to a fault

   • There is no RESET pin or EN pin in the BCM. Cycling  
    power to the BCM will not clear a BCM Shut Down. The  
    BCM will clear itself once the fault condition is removed.

  d. PMBus Section 10.8.1, corrupted data transmission faults:

   • Packet error checking is not supported.

Unmet DC parameter Implementation vs SMBus spec

Symbol Parameter
PMBus 

Interface
SMBus
Rev 2.0 Units

Min Max Min Max

VIL 
[a] Input Low Voltage – 0.99 – 0.8 V

VIH 
[a] Input High Voltage 2.31 – 2.1 VVDD_IN V

ILEAK_PIN 
[b] Input Leakage per Pin 10 22 – ±5 µA

Section Description

Response to Host STATUS_BYTE STATUS_CML

Notes
NAK FFh CML Other Fault

Unsupported
 Data

10.8.1 Corrupted data No response; PEC not supported

10.8.2 Sending too few bits X X

10.8.3 Reading too few bits X X

10.8.4
Host sends or reads too 
few bytes

X X

10.8.5
Host sends too many 
bytes

X X X

10.8.6 Reading too many bytes X X X

10.8.7 Device busy X X
Device will ACK own address
BUSY bit in STATUS_BYTE even if  
STATUS_WORD is set

Data Transmission Faults Implementation

This section describes data transmission faults as implemented in the BCM controller.

[a] VVDD_IN = 3.3V
[b] VBUS = 5V
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Section Description

Response 

to Host
STATUS_BYTE STATUS_CML

Notes

NAK CML
Other 
Fault

Unsupported
 Command

Unsupported
 Data

10.9.1
Improperly set read bit  
in the address byte

X X X

10.9.2
Unsupported  
command code

X X X

10.9.3
Invalid or  
unsupported data

X X

10.9.4 Data out of range X X

10.9.5 Reserved bits No response; not a fault

Data Content Faults Implementation

This section describes data content fault as implemented in the BCM controller.
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BCM in VIA Package Chassis (Lug) Mount Package Mechanical Drawing
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BCM in VIA Package PCB (Board) Mount Package Mechanical Drawing
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BCM in VIA Package PCB (Board) Mount Package Recommended Hole Pattern
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4414 UHV VIA BCM TIM PAD Mechanical Drawing
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In chassis-mount applications or in board-mount applications with heat sink, an insulation layer of Gap Pad TIM (for example, Henkel 
Bergquist Gap Pad 5000S35 thickness 20 thousands, or similar) is necessary to meet the creepage requirements from the high-voltage 
terminals to the case. Vicor part number 45766 is the TIM Pad recommended for use with Vicor UHV BCM4414 VIA.
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