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3.3V, 20 A/66 W Typical Characteristics BMR 450 0002/020
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Efficiency vs. load current and input voltage at Tpq = +25°C. Dissipated power vs. load current and input voltage at
Tp1 = +25°C.
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Available load current vs. ambient air temperature and airflow at
V,=12 V. See Thermal Consideration section.
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Output voltage vs. load current at Tpy = +25°C. Output voltage vs. load current at Tpq = +25°C.
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3.3V, 20 A/66 W Typical Characteristics

Start-up

-

T
Start-up enabled by connecting V, at: Top trace: output voltage (2 V/div.).
Tp1 =+25°C, V=12V, Bottom trace: input voltage (5 V/div.).
lo = 20 A resistive load and 2 mF. Time scale: (20 ms/div.).

Output Ripple & Noise

BMR 450 0002/020

Shut-down

Shut-down enabled by disconnecting V, at: Top trace: output voltage (2 V/div).
Tp1 =+25°C, V| =12V, Bottom trace: input voltage (5 V/div.).
lo = 20 A resistive load. Time scale: (2 ms/div.).

Output Load Transient Response
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Output voltage ripple at: Trace: output voltage (20 mV/div.).
Tpy =+25°C, V=12V, Time scale: (2 ps/div.).

lo = 20 A resistive load.

Output voltage response to load current step- Top trace: output voltage (100 mV/div.).
change (5-15-5 A) at: Bottom trace: load current (5 A/div.).
Tpy =+25°C, V=12V, Co =2 mF. Time scale: (0.5 ms/div.).
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5.0V, 20 A/100 W Electrical Specification BMR 450 0002/020

Tp1 = -40 to +85°C, V, = 6 to 14 V. Configuration: CDA 102 899/020, Rser = 0 Q.

Typical values given at: Tpq = +25°C, V,= 12.0 V, max lo, unless otherwise specified under Conditions.
Additional C,= 470 uF. See Operating Information section for selection of capacitor types.

Sense pins are connected to the output pins.

Characteristics Conditions
V, Input voltage range 6 14 \%
e Decreasing input voltage, see
Vot Turn-off input voltage Note 4 4.25 \
. Increasing input voltage, see
Vion Turn-on input voltage Note 4 45 \
Po Output power 0 100 w
. 50 % of max I 94.0
n Efficiency %
max lo 93.0

Py Power dissipation 7.4 w

Py Input idling power lo=0.01A 1.6 w

Prc Input standby power Turned off with CTRL, see Note 3 120 mW

Is Static input current 8.9 A

Vo Output voltage initial setting and 4.950 5.000 5.050 vV
accuracy
Output voltage tolerance band | 0.05 - 100 % of max lo 4.925 5.075 \%

v Idling voltage lo=0.01TA 5.000 \%

© Line regulation 4 mV

Load regulation 0.05 - 100 % of max I 4 mV
Load t ient

Vi voltage deviation Load step 25-75-25 % of max lo, -190/+190 mv

di/dt = 2.5 A/us with default

tirq Load transient recovery time configuration and Co =2 mF 150 s

Co Recommended capacitive load | See Note 1 470 100 000 uF
Ramp-up time

t T ano _ - 10 - ms
(from 10 - 90 % of Vo) 0.05 - 100 % of max lo

t Start-up time B 30 _ ms

N (from V, connection to 10 % of V)

i V, shut-down fall time. 250 us

f (From V, off to 10 % of Vo) lo=02A 250 ms
CTRL start-up time 20 ms

terrl CTRL shut-down fall time 7 ms
(From CTRL offto 10 % of Vo) [|,=02A 7 ms

lo Output current 0.01 20 A

liim Current limit threshold 24 30 A

Isc Short circuit current 40 A

Voac Output ripple & noise See Note 2 100 mVp-p

Note 1: See Operating Information section for External Decoupling Capacitors.

Note 2: See Operating Information section for Output Ripple and Noise.

Note 3: The idling power can be reduced to typically 20 mW if monitoring is not needed. Please contact your local Ericsson Power Modules representative for custom configurations.
Note 4: See Operating Information section for Output Voltage Adjust Range
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5.0V, 20 A/200 W Typical Characteristics BMR 450 0002/020
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Efficiency vs. load current and input voltage at Tpq = +25°C. Dissipated power vs. load current and input voltage at Tpq = +25°C.
Output Current Derating
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Available load current vs. ambient air temperature and airflow at
V=12 V. See Thermal Consideration section.
Output Characteristics Current Limit Characteristics
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Output voltage vs. load current at Tpy = +25°C.

Output voltage vs. load current at Tpq = +25°C.
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5.0V, 20 A/200 W Typical Characteristics BMR 450 0002/020
Start-up Shut-down
Start-up enabled by connecting V, at: Top trace: output voltage (2 V/div.). Shut-down enabled by disconnecting V, at: Top trace: output voltage (2 V/div).
Tp1 =+25°C, V=12V, Bottom trace: input voltage (5 V/div.). Tp1 =+25°C, V=12V, Bottom trace: input voltage (5 V/div.).
lo = 20 A resistive load and 2 mF. Time scale: (10 ms/div.). lo = 20 A resistive load. Time scale: (10 ms/div.).
Output Ripple & Noise Output Load Transient Response
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Output voltage ripple at: Trace: output voltage (20 mV/div.). Output voltage response to load current Top trace: output voltage (100 mV/div.).
Tp1 = +25°C, V= 12V, Time scale: (2 ps/div.). step-change (5-15-5 A) at: Bottom trace: load current (10 A/div.).
lo = 20 A resistive load. Tpy =+25°C, V=12V, Co =2 mF. Time scale: (0.5 ms/div.).
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5.5V, 18A / 99 W Electrical Specification BMR 450 0002/021

Tp1 = -40 to +85°C, V, = 8 to 14 V. Configuration: CDA 102 899/021, Rser = 0 kQ.

Typical values given at: Tpq = +25°C, V,= 12 V, max lo, unless otherwise specified under Conditions.
Additional C,= 470 uF. See Operating Information section for selection of capacitor types.

Sense pins are connected to the output pins.

Characteristics Conditions

V, Input voltage range 8 14 \%

Vot Turn-off input voltage Decreasing input voltage 6.0 \%

Vion Turn-on input voltage Increasing input voltage 6.6 \%

Po Output power 0 99 w

. 50 % of max lo 95.8
n Efficiency %
max lo 95.6

Py Power dissipation 4.6 w

Py Input idling power lo=0.01A 1.3 W

Prc Input standby power Turned off with CTRL, see Note 3 122 mwW

Is Static input current 8.7 A

Vor Output voltage initial setting and 5.45 5.49 5.56 Vv
accuracy
Output voltage tolerance band 0.05 - 100 % of max lo 5.42 5.58 \%

v Idling voltage lo=0.01A 5.49 \%

© Line regulation 5 mV

Load regulation 0.05 - 100 % of max lo 4 mV

Vi Load transient Load step 25-75-25 % of max lo, di/dt -230/+230 mv
voltage deviation = 2.5 A/ys with default

tirq Load transient recovery time configuration and Co =2 mF 160 s

Co Recommended capacitive load | See Note 1 470 100 000 uF
Ramp-up time

t 29009 ! 10 ms
(from 10 - 90 % of Vo) 0.05 - 100 % of max lo

t Start-up time 36 ms

N (from V, connection to 10 % of Vo)

¢ V, shut-down fall time. 590 us

f (From V, off to 10 % of Vo) lo=1.8A 7 ms
CTRL start-up time 20 ms

terre | CTRL shut-down fall time 8 ms
(From RC off to 10 % of Vo) lo=1.8A 8 ms

lo Output current 0.01 18 A

liim Current limit threshold 37 40 A

lsc Short circuit current 45 A

Voac Output ripple & noise See Note 2 50 mVp-p

Note 1: See Operating Information section for selection of capacitor types.
Note 2: See Operating Information section for measurement set-up.
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5.5V, 18A / 99 W Typical Characteristics BMR 450 0002/021
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Efficiency vs. load current and input voltage at Tp; = +25°C. Dissipated power vs. load current and input voltage at
Tpq = +25°C.
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Available load current vs. ambient air temperature and airflow at
V=12 V. See Thermal Consideration section.
Output Characteristics Current Limit Characteristics
™ N7
5.70 6
5.60
YV 4 8V
— — — 9.6V — — — 96V
5.50 —-—-12V
—-—-12V 24
------ 14V
5.40 4 “y
0 T T T
5.30 . T T T 15 20 25 30 35

0 3 6 9 12 15 18 [A]

Output voltage vs. load current at Tpq = +25°C.

Output voltage vs. load current at Tpq = +25°C.
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5.5V, 18A /99 W Typical Characteristics BMR 450 0002/021
Start-up Shut-down
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Top trace: output voltage (2 V/div.).
Bottom trace: input voltage (10 V/div.).
Time scale: (20 ms/div.).

Start-up enabled by connecting V, at:
Tp1 =+25°C, V=12V,
lo = 18 A resistive load.

Output Ripple & Noise

Top trace: output voltage (2 V/div).
Bottom trace: input voltage (10 V/div.).
Time scale: (0.5 ms/div.).

Shut-down enabled by disconnecting V, at:
Tp1=+25°C, V=12V,
lo = 18 A resistive load.

Output Load Transient Response

Trace: output voltage (20 mV/div.).
Time scale: (2 ps/div.).

Output voltage ripple at:
Tpy =+25°C, V| =12V,
lo = 18 A resistive load.

Output voltage response to load current step- Top trace: output voltage (200 mV/div.).
change (5-15-5 A) at: Bottom trace: load current (10 A/div.).
Tpy =+25°C, V=12V, Co = 1.8 mF. Time scale: (0.5 ms/div.).
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EMC Specification

Conducted EMI measured according to test set-up and
standard MIL std 0141 - 58000.

The fundamental switching frequency is 320 kHz for
BMR 450.

Conducted EMI Input terminal value (typ)

120 Level (dBuA) MIL std 0141-58000
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Test set-up

Layout Recommendations

The radiated EMI performance of the product will depend on
the PCB layout and ground layer design. It is also important to
consider the stand-off of the product. If a ground layer is used,
it should be connected to the output of the product and the
equipment ground or chassis.

A ground layer will increase the stray capacitance in the PCB
and improve the high frequency EMC performance.

Output Ripple and Noise

Output ripple and noise is measured with the filter according to
figure below. A 50 mm conductor works as a small inductor
forming together with the two capacitances a damped filter.

Vout O 50 mm conductor .
l Tantalum (éeram_lc
Capacitor apacitor
+S O ouF 1 _INOAWF
-s o-__J
GND O 50 mm conductor \\E
BNC-contact to

oscilloscope

Output ripple and noise test set-up.

Operating Information

Input Voltage

The input voltage range, 4.5 - 14 V, makes the products easy
to use in intermediate bus applications when powered by a
non-regulated bus converter or a regulated bus converter.
See Ordering Information for input voltage range.

Turn-off Input Voltage Range

The product monitors the input voltage and will turn-on and
turn-off at configured levels. The default turn-on input voltage
level setting is 4.5 V, whereas the corresponding turn-off input
voltage level is 4.25 V. Hence, the default hysteresis between
turn-on and turn-off input voltage is 0.25 V.

Remote Control

: H
Vext i

The product is equipped with a
remote control function, i.e., the
CTRL pin. The remote control can
be referenced to either the primary
negative input connection (GND) or
to an external voltage (Vext), which
is a 3 - 5V positive supply voltage
in accordance with the SMBus

l_ CTRL

Og— GND

Specification version 2.0. The CTRL function allows the
product to be turned on/off by an external device like a
semiconductor or mechanical switch. By default the product
will turn on with the CTRL pin is left open and turn off when
the CTRL pin is applied to GND. The CTRL pin has an internal
pull-up resistor. The maximum required sink current is 0.5 mA.
When the CTRL pin is left open, the voltage generated on the
CTRL pin is max 6 V.

Please contact your local Ericsson Power Modules
representative for custom configurations.
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Input and Output Impedance

The impedance of both the input source and the load will
interact with the impedance of the product. It is important that
the input source has low characteristic impedance. The
products are designed for stable operation without external
capacitors connected to the input or output. The performance
in some applications can be enhanced by addition of external
capacitance as described under External Capacitors. If the
input voltage source contains significant inductance, the
addition of a 470 pF capacitor with low ESR at the input of the
product will ensure stable operation.

External Decoupling Capacitors

Input capacitors:

The recommended input capacitor has a minimum
capacitance of 470 yF and a low ESR. The ripple current
rating of the capacitor must be at least 4 A rms. For high-
performance/transient applications or wherever the input
source performance is degraded, additional low ESR ceramic
type capacitors at the input is recommended. The additional
input low ESR capacitance above the minimum level insures
an optimized performance.

Output capacitors:

The recommended output capacitor has a minimum
capacitance of 470 yF and a low ESR. When powering loads
with significant dynamic current requirements, the voltage
regulation at the point of load can be improved by addition of
decoupling capacitors at the load.

The most effective technique is to locate low ESR ceramic and
electrolytic capacitors as close to the load as possible, using
several capacitors in parallel to lower the effective ESR. The
ceramic capacitors will handle high-frequency dynamic load
changes while the electrolytic capacitors are used to handle
low frequency dynamic load changes. Ceramic capacitors will
also reduce high frequency noise at the load.

It is equally important to use low resistance and low
inductance PCB layouts and cabling.

External decoupling capacitors are a part of the control loop of
the product and may affect the stability margins. The ESR of
the capacitors is a very important parameter. Stable operation
is guaranteed for an ESR value of >5 mQ and a total
capacitance in the range defined in the electrical specification.
For a total capacitance outside this range or with lower ESR a
re-configuration will be necessary for robust dynamic
operation and stability. Please contact your local Ericsson
Power Modules representative for custom configurations.

Control Loop Compensation

The product is configured with a robust control loop
compensation which allows for a wide range operation of input
and output voltages and capacitive loads as defined in the
electrical specification. Please contact your local Ericsson
Power Modules representative for custom configurations.

Load Transient Response Optimization

The product incorporates a Non-Linear transient Response,
NLR, loop that decreases the response time and the output
voltage deviation during a load transient. The NLR results in a
higher equivalent loop bandwidth than is possible using a
traditional linear control loop. The product is pre-configured
with appropriate NLR settings for robust and stable operation
for a wide range of input voltage and a capacitive load range
as defined in the electrical specification. For a specific input
voltage, and capacitive load, the NLR and control loop
compensation configuration can be optimized for a robust and
stable operation and with an improved load transient
response. Please contact your local Ericsson Power Modules
representative for custom configurations.

Remote Sense

The product has remote sense that can be used to
compensate for voltage drops between the output and the
point of load. The sense traces should be located close to the
PCB ground layer to reduce noise susceptibility. The remote
sense circuitry will compensate for up to 10% voltage drop
between output pins and the point of load.

If the remote sense is not needed +S should be connected to
VOUT and -S should be connected to GND.

Output Voltage Adjust Range

With Analog Output Voltage Adjust the output voltage can be
set by an external resistor, Rset, which is applied between the
FLEX pin and the —S pin. The input voltage must be at least
1V larger than the output voltage in order to deliver the
correct output voltage. If the input voltage is lower, the product
will still deliver power with a lower output voltage than the set
output voltage. The product will turn off at the input turn-off
voltage level, according to Turn-off Input Voltage Range.

FLEX
RseT
s

Analog output voltage adjust with external resistor.
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The following table shows recommended resistor values for
RseT (1% tolerance resistors suggested) for modules with the
standard output voltage adjust range:

Vour [V]  RsetkQ] Vout [V]  Rset(kQ]
0.7 Open 0.991 21.5
0.752 110 1.00 19.6
0.758 100 1.10 16.2
0.765 90.9 1.158 13.3
0.772 82.5 1.20 12.1
0.79 75.0 1.25 9.09
0.80 56.2 1.50 7.50
0.821 51.1 1.669 5.62
0.834 46.4 1.80 4.64
0.848 42.2 2.295 2.87
0.88 34.8 2.506 2.37
0.899 31.6 3.30 1.21
0.919 28.7 5.00 Shorted
0.965 23.7 5.50 * Shorted

A slightly modified table (available from your local Ericsson
representative) is valid for the products with the adjust range
including 0.6 and 5.5 V. To set the minimum output voltage,
the FLEX pin should be left open. To set the maximum output
voltage, the FLEX pin should be shorted to the -S pin.

* 5.5V can only be achieved on specific configuration /021,
please contact your local sales for more details.

Output Voltage Adjust using PMBus

Please contact your local Ericsson Power Modules
representative for custom configurations.
Synchronization

Not available in the current version.

Please contact your local Ericsson Power Modules
representative for custom configurations.

Interleaving

Not available in the current version.

Please contact your local Ericsson Power Modules
representative for custom configurations.

Parallel Operation
Parallel operation is not recommended.

Over Temperature Protection (OTP)

The products are protected from thermal overload by an
internal over temperature shutdown circuit.

When Tpq as defined in thermal consideration section exceeds
120°C the product will shut down. The product will make
continuous attempts to start up (non-latching mode) and
resume normal operation automatically when the temperature
has dropped >15°C below the temperature threshold. Please

contact your local Ericsson Power Modules representative for
custom configurations.

Over Current Protection (OCP)

The product includes current limiting circuitry for protection at
continuous overload. The product will shut down immediately
for output currents in excess of the current limit, lim. The
product will try to restart every 70 ms, i.e., hiccup mode, and
resume normal operation after removal of the overload. The
load distribution should be designed for the maximum output
short circuit current specified. Please contact your local
Ericsson Power Modules representative for custom
configurations.

Soft-start Power Up

The soft-start control introduces a time-delay (default setting 10
ms) before allowing the output voltage to rise. The default rise
time of the ramp up is 10 ms. Power-up is hence completed
within 20 ms in default configuration using remote control.
When starting by applying input voltage the control circuit boot-
up time adds an additional 10 ms delay. Please contact your
local Ericsson Power Modules representative for custom
configurations

Margin Up/Down Controls

Not available in the current version.

Please contact your local Ericsson Power Modules
representative for custom configurations.

Pre-Bias Startup Capability

Pre-bias startup often occurs in complex digital systems when
current from another power source is fed back through a dual-
supply logic component, such as FPGA or ASIC.

The BMR 450 product family incorporates synchronous
rectifiers, but will not sink current during startup, or turn off, or
whenever a fault shuts down the product in a pre-bias
condition. Please contact your local Ericsson Power Modules
representative for custom configurations.

I°C/SMBus Setup and Hold Times — Definitions

The setup time, tset, is the time the data, SDA, must be stable
before the rising edge of the clock signal, SCL. The hold time
thola, IS the time the data must be stable after the rising edge of
the clock signal, SCL. If these times are violated incorrect data
can be captured or meta-stability can occur and the bus
communication fails.

SCL o
spA - \i S ) G
tset thold

SMBus timing diagram





