flex.

Horizontal SMD

Key features

e High efficiency up to 96.2% at 12
Vin, 5 Vout full load.

e Paralleling up to 4 units (160A)
e Remote control
e Power Good

e Synchronization and phase
spreading

e Excellent thermal performance

e Configuration and monitoring
via PMBus

Soldering methods

e Wave soldering (SIP)
e Reflow (SIP and SMD)
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BMR473

BMR473
40A digital PolL regulator

The BMR473 is a digital PoL regulator available in a horizontal
surface mount or vertical SIP package for board space
optimization.

The product is rated at 40A continuous and up to 4 modules can be
paralleled for up to 160A output current.

The BMR473 is a single-phase converter with high power density and
efficiency levels are up to 96.2% at full load.

Input is rated from 6 to 15V and the output is programmable from
0.6 to 5V.

The BMR473 is designed for telecom and datacom applications but
can also be applied in other areas such as industrial and
fransportation.

Key electrical information

Parameter Values

Input voltage range 6-15V
Output voltage range 0.6-5V
Max output current 40 A
Mechanical

26.3x8.8x15.6mm /1.035x0.346 x 0.614 in (Vertical SIP)
19.0x13.0x7.5mm /0.748 x 0.512 x 0.296 in (Horizontal SMD)

Application areas

. Telecom
° Datacom
2024-01-26 1
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Product options
The table below describes the different product options.

For more information, please refer to Part 2 Mechanical information.

Example: BMR473 2 0 01 /001 B Definitions

Product family BMR473

1 = Surface mount

M ti ti
ounting opfions 2 2 =Single in line package (SIP)
0 = standard (4.57 mm, SIP)
. . 1 = short pin option (3.69 mm, SIP)
Pin length options 0 2 = long pin option (5.33 mm)

0 = solder bump (SMD)

Other hardware

. Ol 01 = standard
variants
Configuration /001 =standard config. (positive
/001

code remote control)
B = tray (one full package with
240 pieces)

Packaging

options B C =Tape and reel (one full

package with 200 pieces)

If you do not find the variant you are looking for, please contact us at Flex Power Modules .

Order number examples
Part number Vin outputs configuration

BMR4732001/001 6-15V  0.6-5V, 40 A/100W SIP 4.57 mm pins / positive logic / dry pack, tray

SMD soder bump/ positive logic / dry pack,

BMR4731001/001 6-15V  0.6-5V, 40 A/100W
tape & reel
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Part 1: Electrical specifications
Absolute maximum ratings
Stress in excess of our defined absolute maximum ratings may cause permanent damage to the converter.

Absolute maximum ratings, also referred to as non-destructive limits, are normally fested with one
parameter at a fime exceeding the limits in the electrical specification.

Characteristics min typ max Unit

Operating temperature (Te1) -40 125 °C

Storage temperature -40 125 °C

Input voltage (Vin) -0.3 16 \
SCL, SDA, SALERT,

Signal I/O voltage SYNC, BCX_DAT, -0.3 5.5 \
BCX_CLK, CTRL, PG

Ground voltage differential | -S, AGND, GND -0.3 0.3 \
Vout, +S -0.3 5.5 \%

Analog pin voltage
ADDR, VSET, MSEL -0.3 1.65 \

Reliability

Failure rate (A) and mean time (50%) between failures (MTBF= 1/ A) are calculated based on Telcordia SR-
332 Issue 4: Method 1, Case 3, (80% of lout, TP1=40°C, Airflow=200 LFM).

Steady-state failure rate (1) nfailures/h
Standard deviation (o) 4.9 nfailures/h
MTBF 38.39 30.97 MHr

Typical application diagram (Stand Alone)

2555V

Ci

g

oL i
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Part 1: Electrical specifications

Typical application diagram (2 modules paralleling)

2555V
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L scL
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GND -
L VouT
+ L saierT seL ——
SDA PG ——
Load CDL& BCX_DAT BGX_CLK
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T AGND VSHARE ——
VSET ADDR
+5 MSEL
L s CTRL
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= wl (=
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2 e
Cim
o
T BMR4T3 Slave
VIN
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VSET ADDR —
% 45 MSEL
= = cTRL =
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Part 1: Electrical specifications
Electrical specifications for BMR4732001 (Vertical SIP)

Min and Max values are valid for: Tpy = -40 to + 85°C, Vin= 6 o 15V, unless otherwise specified under condi-
tions. Typical values given at: Tp1 = +25°C, Vin= 12 V, max lout, Unless otherwise specified under conditions.

Additional external Cin= 5 x 22 yF ceramic + 470 uF OSCON (ESR 14 mQ), Cout= 5 x 100 uF ceramic + 4 x 470 yF
POSCAP (ESR 10 mQ).

Characteristic descriptions conditions i typical max unit

Input characteristics

0.6 VEVouis 3.3V 6 12 15 \
Input voltage range (Vin)
3.3 V<Vou£ 5.0 V 7 12 15 \
Vout=0.6 V 0.7 W
Vout=1.0V 0.7 w
Vout=1.8V 1.0 W
Input idling power lost=0 A
Vout=2.5V 1.4 w
Vout=3.3V 1.7 w
Vout=5.0V 2.5 W
Input standby power Turned off with CTRL pin 0.2 W
Intfernal input capacitance 110 uF
Recommended external input ceramic 110 F
capacitance, note 1 H
Recommended external input bulk capacitance, 470 UF
note 1
Output characteristics
Output voltage Default value 1.0 \
Output voltage adjust range 0.6 5.0 \
tput volt just includi ining,
Output voltage adjust range including margining 0.57 505 v
note 8
0.6 VEVous 1.2V 10 mV
Output voltage set-point resolution 1.2 VVous 2.4V 20 mV
24VVoug 5.0V 40 mV
Output voltage accuracy  Including line, load and temperature -1 1 % Vo
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Part 1: Electrical specifications

Electrical specifications for BMR4732001 (Vertical SIP)

Characteristic descriptions conditions i typical max
Vout=0.6 V 1
Vout=10V 2
Vout=1.8V 2
Output line regulation lout = MAX lout mv
Vout=2.5V 2
Vout=3.3V 2
Vout= 5.0V 4
Vout=0.6 V 1
Vout=10V 1
Vout=1.8V 1
Output load regulation lout = 0-100% mV
Vout=2.5V 1
Vout=3.3V 1
Vout= 5.0V 2
Vout=0.6 V 6
Vout=1.0V 8
Output ripple & noise, note  Up to 20 MHz Vout=1.8V 11
. mVp-p
2 bandwidth Vour= 2.5V 19
Vout=3.3V 12
Vout =50V 10
Vout=0.6 V 110
. Vout=1.0V 110
Load transient voltage clifdt=2 Afpis, Cout = S =
- N 100 uF ceramic + 4 x Vout=1.8V 210
deviation, Load step 25-75- 470 UF POSCAP (ESR mv
25% of max lo, note 3 o r:Q) Vour=2.5V 270
Vout = 33 Vv 270
Vout=5.0V 180
Vout= 0.6V 400
Vout= 1.0V 400
Load transient recove di/dt=2 A/us, Cout = 5 X ot
: i 100 pyF ceramic + 4 x Vout=1.8V 400
fime, Load step 25-75-25% 470 UF POSCAP (ESR s
of max lo, note 3 H Vout=2.5V 400
10 mQ)
Vout=3.3V 400
Vout=5.0V 400
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Part 1: Electrical specifications

Electrical specifications for BMR4732001 (Vertical SIP)

Characteristic descriptions conditions i typical =max
0.6 V=Vous 1.8V 0 40 A
Output current 1.8 V<Voui£ 3.3 V 0 30 A
3.3 V<Voug 5.0V 0 20 A
0.6 V=Vous 1.8V 52 A
Output current limit 1.8 V<Vou£ 3.3 V 39 A
3.3 V<Voug 5.0V 26 A
Vout=0.6 V 9.3 A
Vout=10V 7.4 A
Short circuit current Hiccup mode, RMS Vour=1.8V 64 A
value Vour= 2.5V 33 A
Vout=3.3V 3.2 A
Vout=5.0V 1.6 A
Vout= 06 V 854 %
Vout =1 0 \Y% 899 %
Vout= 1.8V 93.0 %
S0% of max lous Voui= 2.5V 94.0 %
Vout=3.3V 94.7 %
Vout= 5.0V 94.6 %
Efficiency (n) Voui= 0.6V 81.0 %
Vour=1.0V 86.6 %
Vout=1.8V 90.7 %
100% of max lout
Vout=2.5V 93.4 %
Vout=3.3V 94.2 %
Vout= 50V 95.6 %
Vout=0.6 V 5.7 8.5 W
Vout =1 0 \Y% 62 9 W
Power dissipation at max lout Vour=18V 74 10 W
Vout = 25 \Y% 53 8 W
Vour=3.3V 6.1 w
Vout= 5.0V 4.6 7 W
Internal output capacitance 350 uF
R t | output i
ecommended external output ceramic 0.6 V<Vou < 5.0V 200 500 UF
capacitance, note 4
Recommended external output bulk 0.6 VEVou < 5.0 V 470 1880 10000 UF

capacitance, note 4
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Part 1: Electrical specifications
Electrical specifications for BMR4731001 (Horizontal SMD)

Min and Max values are valid for: Tpy = -40 to + 85°C, Vin= 6 o 15V, unless otherwise specified under condi-
tions. Typical values given at: Tp1 = +25°C, Vin= 12 V, max lout, Unless otherwise specified under conditions.

Additional external Cin = 8 x 22 yF ceramic + 470 uF OSCON (ESR 14 mQ), Cout= 8 x 100 uF ceramic + 4 x 470 yF
POSCAP (ERS 10 mQ).

Characteristic descriptions conditions i typical max unit

Input characteristics

0.6 VEVouis 3.3V 6 12 15 \
Input voltage range (Vin)
3.3 V<Vou£ 5.0 V 7 12 15 \
Vout=0.6 V 0.7 W
Vout=1.0V 0.7 w
Vout=1.8V 1.0 w
Input idling power lost=0 A
Vout=2.5V 1.4 w
Vout=3.3V 1.5 w
Vout=5.0V 2.0 w
Input standby power Turned off with CTRL pin 0.2 W
Intfernal input capacitance 68 uF
Recommended external input ceramic 176 F
capacitance, note 1 H
Recommended external input bulk capacitance, 470 UF
note 1
Output characteristics
Output voltage Default value 1.0 \
Output voltage adjust range 0.6 5.0 \
Output voltage adjust range including margining,
0.57 5.25 \
Note 8
0.6 V=Vous 1.2V 10 mV
Output voltage set-point resolution 1.2 VEVouc 2.4V 20 mV
2.4 V<Vouc 5.0V 40 mV
Output voltage accuracy  Including line, load and temperature -1 1 % Vo
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Part 1: Electrical specifications

Electrical specifications for BMR4731001 (Horizontal SMD)

Characteristic descriptions conditions i typical max
Vout=0.6 V 1
Vout=10V 1
Vout=1.8V 1
Output line regulation lout = MAX lout mv
Vout=2.5V 1
Vout=3.3V 1
Vout=5.0V 1
Vout=0.6 V 1
Vout=10V 1
Vout=1.8V 1
Output load regulation lout = 0-100% mV
Vout=2.5V 1
Vout=3.3V 1
Vout= 5.0V 1
Vout=0.6 V 4
Vout=1.0V 5
Output ripple & noise, note  Up to 20 MHz Vout=1.8V 8
. mVp-p
2 bandwidth Vour= 2.5V 10
Vout=3.3V 12
Vout =5.0V 15
Vout=0.6 V 110
. Vout=1.0V 110
Load transient voltage clifdt=2 Afpis, Cout =8 x =
- N 100 uF ceramic + 4 x Vout=1.8V 200
deviation, Load step 25-75- 470 UF POSCAP (ESR mv
25% of max lo, note 3 o r:Q) Vour=2.5V 260
Vout = 33 Vv 260
Vout= 5.0V 180
Vout= 0.6V 400
Vout= 1.0V 400
Load fransient recove di/dt=2 A/us, Cout = 8 X o
: i 100 pyF ceramic + 4 x Vout=1.8V 400
fime, Load step 25-75-25% 470 UF POSCAP (ESR s
of max lo, note 3 H Vout=2.5V 400
10 mQ)
Vout=3.3V 400
Vout=5.0V 400
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Part 1: Electrical specifications

Electrical specifications for BMR4731001 (Horizontal SMD)

Characteristic descriptions conditions i typical =max
0.6 VVou 1.8 V 0 40 A
Output current 1.8 V<Voui£ 3.3 V 0 30 A
3.3 V<Vou 5.0V 0 20 A
0.6 V=Vou 1.8V 52 A
Output current limit 1.8 V<Vou£ 3.3 V 39 A
3.3 V<Vou 5.0V 26 A
Vout=0.6 V 9.3 A
Vout=1.0V 7.4 A
Short circuit current Hiccup mode, RMS Vour=18V 6.4 A
value Voui= 2.5V 33 A
Vout=3.3V 3.2 A
Vout=5.0V 1.6 A
Vout= 0.6V 863 %
Vout =1 0 \Y% 905 %
Vout=1.8V 93.5 %
50% of max lou Vour= 2.5V 94.4 %
Vout=3.3V 95.2 %
Vout=5.0V 95.5 %
Efficiency (n)
Vout=0.6 V 82.6 %
Vout=10V 87.8 %
Vout=1.8V 91.7 %
100% of max lout
Vout=2.5V 94.0 %
Vout=3.3V 95.0 %
Vout = 50V 96.2 %
Vout=0.6 V 5.1 8.5 W
Vout =1 0 \Y% 56 9 W
Power dissipation at max lout Vour =18V 65 10 W
Vout = 25 \Y 48 8 W
Vout=3.3V 53 W
Vout=5.0V 4.0 7 W
Internal output capacitance 72 uF
R { | output i
ecommended external output ceramic 0.6 V<Vou < 5.0V 500 800 UF
capacitance, note 4
Recommended external output bulk 0.6 VEVou < 5.0 V 470 1880 10000 UF

capacitance, note 4
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Electrical specifications for BMR473

Characteristic

Protection characteristics

Input turn on voltage

Input Under Voltage
Lockout, UVLO

Input Over Voltage
Protection, IOVP

Output Over Voltage
Protection, OVP

Output Under Voltage
Protection, UVP

Over Current Protection,

ocCP

Over Temperature

Protection, OTP, note 5

1/28701-BMR 473 Rev C

descriptions conditions

0.6 V=Vouis 3.3V
3.3 V<Vouig 5.0V

Default value, Note 9

PMBus configurable range

Resolution
0.6 VEVoui£ 3.3 V
3.3 V<Vou 5.0V

Default value, Note 10

PMBus configurable range
Resolution

Default value

PMBus configurable range
Resolution

Response delay

Fault response

Default value

PMBus configurable range
Resolution

Fault response

Default value

PMBus configurable range
Resolution

Response delay time

Fault response

Default value, Note 11
PMBus configurable range
Resolution

Response delay time

Fault response

Default value

PMBus configurable range
Resolution

Response delay time

Fault response

2024-01-26

DATASHEET

BMR473

Part 1: Electrical specifications

typical max
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Electrical specifications for BMR473

Characteristic

descriptions conditions

DATASHEET
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Part 1: Electrical specifications

typical

max

Other characteristics

Switching frequency (fs)

Frequency synchronization,

SYNC

Initialization time

Output voltage turn on

delay time

Output voltage turn on
ramp up time (0-100% of

Vo)

Output voltage turn off

delay time

Output voltage fturn off fall
fime (100-0% of Vo)

Power Good, PG

1/28701-BMR 473 Rev C

Default value

PMBus configurable range, note 6
Set-point Accuracy

SYNC output duty cycle

SYNC input minimum pulse width

Allowable SYNC pin frequency
difference from FREQUENCY_SWITCH
frequency

Default value
PMBus configurable range (TON_DELAY)

Resolution
Accuracy
Default value

PMBus configurable range (TON_RISE),
note 7

Resolution
Accuracy
Default value

PMBus configurable range (TOFF_DELAY),

note 7
Resolution
Accuracy

Default value

PMBus configurable range (TOFF_FALL)
Resolution

Accuracy

PG assertion threshold on Vo rising

PG de-assertion threshold on Vo falling

2024-01-26

450
450
-10
50
-20
10
10
0
0.5
-10
10
0
0.25
-10
0
0
0.5
-10

0
0.25
-10
925
25

200
10

200

20

127.5

31.75

127.5

15

Disbaled, turn off immediately
upon expiration of Turn off
delay

31.75

15

kHz

kHz
%
%
ns

%

ms
ms

ms
ms

%
ms

ms

ms
%
ms

ms

ms
%

ms
ms
%

% Vo
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Part 1: Electrical specifications

Electrical specifications for BMR473

Characteristic descriptions conditions i typical | max

Input voltage, READ_VIN -3 3 %
Output voltage, READ_VOUT -2 2 %
Monitoring accuracy
Output current, READ_IOUT -5 5 A
Temperature, READ_TEMPERATURE1 -3 3 °C
Logic output low level SCL, SDA, SALERT, SYNC, PG, BCX_DAT, 04 M
Logic output high level BCX_CLK 2.25 \
Logic input low level 0.8 \%
SCL, SDA, SYNC, CTRL
Logic input high level 1.35 \
Logic pin internal PG 100 DF
capacitance
Logic pininfemal pullup b 4 5y, CTRL to 5V 10 kQ
resistance
Suppor.’red PMBuUs 10 1000 KHz
operating frequency range
SMBuUs Bus free time 0.5 ys
SMBuUs SDA setup time from
SCL 0.26 us
SMBuUs SDA hold time from 0 s
SCL u
SMBus START/STOP
condition setup/hold time 0.26 ys
from SCL
SCL low period 0.5 ys
SCL high period 0.26 us

Note 1: See section “Input capacitors” in “Design & Application Guide".

Note 2: See graph “Output ripple and noise”.

Note 3: See graph “Transient response”.

Note 4: See section "Output capacitors” in “Design & Application Guide™.

Note 5: Temperature of Tpl, see section "“Definition of product operating temperature”.
Note é: Effective switching frequency listed in section “Switching frequency” in "Design & Application Guide”.
Note 7: Values less than 0.5 ms are supported as 0.5 ms.

Note 8: Should not exceed maximum output power 100 W.

Note 9: Change input turn on voltage to 6.5V when Vou>3.3 V.

Note 10: Change UVLO to 5.5 V when Vou>3.3 V.

Note 11: Decrease OCP when Vou>1.8 V.
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Part 1: Electrical specifications

Electrical graphs for BMR4732001 (Vertical SIP)

Vout= 0.6 \)
Efficiency Power dissipation
[%] W]
95.0 8
90.0 ] 7 ]
85.0 I/ N PR B o — 6 1 ’)
O T TR R T S - Pid
s b= ; P
/’ 4 - rd
75.0 - R
70.0 I'.” v : T2 6V
i — ——12v 2T == —= —— 12V
65.0 I’,' | I e
l, ——————— e i e 15V
60.0 - ‘ ‘ 0 ‘ ‘
0 5 o 15 20 25 30 3B 40 0 5 o 15 20 25 30 35, 40
Efficiency vs. output current at Tey = +25°C Dissipated power vs. load current at Tpy = +25°C
Output ripple and noise Transient response

P ——————i
Output voltage ripple at Vi=12V, lo=max lo, Te1 = +25°C Output voltage response to output current change (10-30-10
. . . A) at Vi=12V, Co=5 x 100 uF ceramic + 4 x 470 uF POSCAP
Scale: 5 mV/div, 2 us/div, 20 MHz bandwidth .
K (ESR 10 mQ), Te1 = +25°C, dli/clt=2A/ys.

Top frace: output voltage (100mV/div), bottom trace: load
current (20A/div), time scale: 500 us/div
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Electrical graphs for BMR4732001 (Vertical SIP)

Vout =10V
Efficiency
[%]
100.0
95.0
e I
90.0 rd —= =——
I P Pt R ::\
85.0 pan =
I,’
80.0 1 sv |+
]
75.0 - v
E ——————— 15V
70.0 ‘ ‘
0 5 10 15 20 25 30 35y 40

Efficiency vs. output power and input voltage at Tp; = +25°C

Output ripple and noise

Output voltage ripple at V=12V, lo=max lo, Tr1 = +25°C
Scale: 5 mV/div, 2 us/div, 20 MHz bandwidth
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Part 1: Electrical specifications

Power dissipation

(W]
8
7 ’
e yZ
6 // 4
5 5=~
4 .
3 - —"",//
_,.—’ - 6V
) -
I e —_——12V
1 fmemms — 1
e e N 15V
0 : :
0 5 10 15 20 25 30 35 [a) 40

Dissipated power vs. load power at Tp; = +25°C

Transient response

Output voltage response to output current change (10-30-10
A) at Vi=12V, Co=5 x 100 uF ceramic + 4 x 470 uF POSCAP
(ESR 10 mQ), Te1 = +25°C, di/dt=2A/us.

Top frace: output voltage (100mV/div), bottom trace: load
current (20A/div), time scale: 500 us/div
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Part 1: Electrical specifications
Electrical graphs for BMR4732001 (Vertical SIP)

Vout =1 .8 \)
Efficiency Power dissipation
[20] (W]
100.0 10
9
95.0 — 8
T e L
90.0 e T ! vl
Vi 6 ; fd
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i 4 //
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——————— 15V 1 e —— R el LAY
70.0 ‘ ‘ 0 ‘ ‘
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Efficiency vs. output power and input voltage at Tp1 = +25°C Dissipated power vs. load power at Te; = +25°C
Output ripple and noise Transient response

LAAAPPIAIALA i

Output voltage ripple at V=12V, lo=max lo, Tr1 = +25°C Output voltage response to output current change (10-30-10
A) at Vi=12V, Co=5 x 100 uF ceramic + 4 x 470 uF POSCAP

Scale: 5 mV/div, 2 us/div, 20 MHz bandwidth (ESR 10 mQ), Trr = +25°C, dli/clf=2A/yss.

Top frace: output voltage (200mV/div), bottom trace: load
current (20A/div), time scale: 500 us/div
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Part 1: Electrical specifications

Electrical graphs for BMR4732001 (Vertical SIP)

Vout = 2.5 \)
Efficiency Power dissipation
[%] W]
100.0 7
95.0 — 6 -
0 I s i i : —
L : —
85.0 . L~
I 3 o
- -
80.0 sv 2 - 6V
L e N Y <N O Rpp———— — =
75.0 ] — -V I _— ——-12v
f ——————— 15V 1 | | | | - 15V
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0 5 10 15 20 25y 30 0 5 10 15 20 25 530
Efficiency vs. output power and input voltage at Tp1 = +25°C Dissipated power vs. load power at Te; = +25°C
Output ripple and noise Transient response

SAAAANAAAN -

Output voltage ripple at V=12V, le=max lo, Tp1 = +25°C Output voltage response to output current change (7.5-22.5-
7.5A) at V=12V, Co=5 x 100 uF ceramic + 4 x 470 uF POSCAP

Scale: 5 mV/div, 2 us/div, 20 MHz bandwidth (ESR 10 mQ), Te1 = +25°C, dli/dt=2Aus.

Top frace: output voltage (200mV/div), bottom trace: load
current (20A/div), time scale: 500 us/div
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Electrical graphs for BMR4732001 (Vertical SIP)

Vout = 3.3 V
Efficiency

[%]
100.0
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94.0 A~ — T e s T
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88.0 /]
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82.0 S e e O v H

80.0 k "
0 5 10 15 20 25

Efficiency vs. output power and input voltage at Tp; = +25°C

Output ripple and noise

AAANAAANAN

Output voltage ripple at V=12V, lo=max lo, Tr1 = +25°C
Scale: 5 mV/div, 2 us/div, 20 MHz bandwidth
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Part 1: Electrical specifications

Power dissipation

W]

w B (4] [e}] ~
Ay
A )
\
\
\
X

A
.- ///
T
P g
| ccmem=m = 6V
2 E—=—r= —
—_—— =12V

i
N
3
<

0 5 10 15 20 25

Dissipated power vs. load power at Tp; = +25°C

Transient response

Output voltage response to output current change (7.5-22.5-
7.5A) at V=12V, Co=5 x 100 uF ceramic + 4 x 470 uF POSCAP
(ESR 10 mQ), Te1 = +25°C, di/dt=2A/us.

Top frace: output voltage (200mV/div), bottom trace: load
current (20A/div), time scale: 500 us/div
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Electrical graphs for BMR4732001 (Vertical SIP)

Vout = 5.0 V
Efficiency
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Efficiency vs. output power and input voltage at Tp; = +25°C

Output ripple and noise

(AR ARRIAIAIALN

Output voltage ripple at V=12V, lo=max lo, Tr1 = +25°C
Scale: 5 mV/div, 2 us/div, 20 MHz bandwidth
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Part 1: Electrical specifications

Power dissipation

W]
6
5 L
—". -1
ey
! 1 —
----------- _
Y il il i ]
2
— 7V
! " —— =12V
——————— 15V
0 ‘ :

Dissipated power vs. load power at Tp; = +25°C

Transient response

Output voltage response to output current change (5-15-5 A)
at Vi=12V, Co=5 x 100 uF ceramic + 4 x 470 uF POSCAP (ESR
10 mQ), Ter = +25°C, di/dt=2A/us.

Top frace: output voltage (200mV/div), bottom trace: load
current (20A/div), time scale: 500 us/div
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Part 1: Electrical specifications

Electrical graphs for BMR4731001 (Horizontal SMD)

Vout = 0.6 V

Efficiency
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Efficiency vs. output current at Tp; = +25°C

Output ripple and noise

Output voltage ripple at Vi=12V, lo=max lo, Tp1 = +25°C
Scale: 5 mV/div, 2 us/div, 20 MHz bandwidth

1/28701-BMR 473 Rev C

Power dissipation
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=
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o P — — 12V
o =T — | | || - 15V
0 5 10 15 20 25 30 35 (A 40

Dissipated power vs. load current at Tpy = +25°C

Transient response

Output voltage response to output current change (10-30-10
A) at Vi=12V, Co=8 x 100 uF ceramic + 4 x 470 uF POSCAP
(ESR 10 mQ), Te1 = +25°C, di/dt=2A/us.

Top frace: output voltage (100mV/div), bottom trace: load
current (20A/div), time scale: 500 us/div
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Part 1: Electrical specifications

Electrical graphs for BMR4731001 (Horizontal SMD)

Vout =1 .0 \)
Efficiency
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100.0
95.0
20.0 14 —r =]
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85.0 . ik
Il'
80.0 I 6V |
75.0 i —_—— =12V
f ——————— 15V
70.0 ‘
0 5 1o 15 20 25 30 35, 40

Efficiency vs. output power and input voltage at Tp; = +25°C

Output ripple and noise

Output voltage ripple at V=12V, lo=max lo, Tr1 = +25°C
Scale: 5 mV/div, 2 us/div, 20 MHz bandwidth

Power dissipation

w]
8
7
6 <
5 ey <
4 e //
Bz
3 ——
AT A 6V

2 — - |
LA ——-uv

=T _—— | | | | ------ 15V
0 : :

0 5 10 15 20 25 30 35 Al 40

Dissipated power vs. load power at Tp; = +25°C

Transient response

Output voltage response to output current change (10-30-10
A) at Vi=12V, Co=8 x 100 uF ceramic + 4 x 470 uF POSCAP
(ESR 10 mQ), Te1 = +25°C, di/dt=2A/us.

Top frace: output voltage (100mV/div), bottom trace: load
current (20A/div), time scale: 500 us/div
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Part 1: Electrical specifications

Electrical graphs for BMR4731001 (Horizontal SMD)
Vout = 1 .8 V
Efficiency Power dissipation

[%]
100.0
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94.0 — —
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0 5 10 15 20 25 30 35 (a] %0 0 5 10 15 20 25 30 35
Efficiency vs. output power and input voltage at Tp1 = +25°C Dissipated power vs. load power at Te; = +25°C

Output ripple and noise Transient response

VWYY

Output voltage ripple at V=12V, lo=max lo, Tr1 = +25°C Output voltage response to output current change (10-30-10
A) at Vi=12V, Co=8 x 100 uF ceramic + 4 x 470 uF POSCAP

Scale: 5 mV/div, 2 us/div, 20 MHz bandwidth (ESR 10 mQ), Tr1 = +25°C, oli/clf=2A/yss.

Top frace: output voltage (200mV/div), bottom trace: load
current (20A/div), time scale: 500 us/div
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Part 1: Electrical specifications

Electrical graphs for BMR4731001 (Horizontal SMD)

Vout = 2.5 V
Efficiency
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Efficiency vs. output power and input voltage at Tp; = +25°C

Output ripple and noise

R A

Output voltage ripple at Vi=12V, lo=max lo, Te1 = +25°C
Scale: 10 mV/div, 2 us/div, 20 MHz bandwidth
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Power dissipation
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1
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0 5 10 15 20 25 30
[A]

Dissipated power vs. load power at Tp; = +25°C

Transient response

Output voltage response to output current change (7.5-22.5-
7.5A) at V=12V, Co=8 x 100 uF ceramic + 4 x 470 uF POSCAP
(ESR 10 mQ), Te1 = +25°C, di/dt=2A/us.

Top frace: output voltage (200mV/div), bottom trace: load
current (20A/div), time scale: 500 us/div
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Part 1: Electrical specifications

Electrical graphs for BMR4731001 (Horizontal SMD)

Vout = 3.3 V
Efficiency
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Efficiency vs. output power and input voltage at Tp; = +25°C

Output ripple and noise

Output voltage ripple at V=12V, lo=max lo, Tr1 = +25°C
Scale: 10 mV/div, 2 us/div, 20 MHz bandwidth
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Power dissipation
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Dissipated power vs. load power at Tp; = +25°C

Transient response

Output voltage response to output current change (7.5-22.5-
7.5A) at V=12V, Co=8 x 100 uF ceramic + 4 x 470 uF POSCAP
(ESR 10 mQ), Te1 = +25°C, di/dt=2A/us.

Top frace: output voltage (200mV/div), bottom trace: load
current (20A/div), time scale: 500 us/div
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Part 1: Electrical specifications

Electrical graphs for BMR4731001 (Horizontal SMD)

Vout = 5.0 V
Efficiency
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Efficiency vs. output power and input voltage at Tp; = +25°C

Output ripple and noise
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Output voltage ripple at V=12V, lo=max lo, Tr1 = +25°C
Scale: 10 mV/div, 2 us/div, 20 MHz bandwidth
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Power dissipation
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Dissipated power vs. load power at Tp; = +25°C

Transient response

___\/__../'\__

Output voltage response to output current change (5-15-5 A)
at Vi=12V, Co=8 x 100 uF ceramic + 4 x 470 uF POSCAP (ESR
10 mQ), Ter = +25°C, di/dt=2A/us.

Top frace: output voltage (200mV/div), bottom trace: load
current (20A/div), time scale: 500 us/div
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Part 2: Mechanical information
BMR473: hole mounted, Vertical SIP version

BOTTOM VIEW
Pin positions according fo recommended foofprint
1.30
[0.051]
2.30
r\l n Ir\HTrI:"W‘-nFlr\ J‘m—u—||=.u_|| IL_” = | (0,097
Max 8.8 i érufxr"ﬁ AT BN AT A E] |2 I r
[0.346] I 1
og | o8] lesr 78l | Tenl | 98 || 1n i | IL: T
2.50
0.80 (3x)
0.50
[0 0 6% r0.031>% [0.098]
) 26.30+0.50
[1.035+0.021
FRONT VIEW
] [OCo— O
—
1 ] E ]
—
[ ] = 0= [
15.60:0.50 |:| 1= |:|
[0.614:0.02) L] L]
—  — - |:|
1B 108 9B B 7B|:|(>B QDAB D:”:I
es 60600 6 G © 57
Lead length
ceeceece © O
A oA PA L BA 7TA 6A BA 4A
RECOMMENDED FOOTPRINT - TOP VIEW
27.25
[1.073]
[ p]
~ F __________ . T 5 PIN SPECIFICATIONS
,_ 0.90 1307 (3x) _l o © Pin 1-3 Material: Copper alloy (C11000)
o 050 [0.051) S <
| [0.035] R[O.OZJMZX) - | m é Plating: Min Au 0.1 pm over 1-3 pm Ni.
MB U080 8B 7B A8 aem aup N ) Pin 4A-11B Material: Copper allay
3 E o § — & O (i Cﬁ (5 (ﬁ a° (ja <h m | Plating: Min Au 0.1 pm over 1 pm Ni.
=~ o
o ||« gl DD DD DD DD iu EU 1 |
= N oa B B YA oA You Yia ) @ Weight: Typical 85 g
| 3.00 | S N All dimensions in mm [inch]
[0.118] e
|_ _| Tolerances unless specified:
> @ 00 x.x +0.50 [0.02]
N Qo x.xx+0.25 [0.01]
N o [0.236] AAES :
- (not applied on footprint aor typical values)
2.00 9.60 215
[0.079) [0.378] [0.085]

| 3 @
Recommended keep ouf area far user companents
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Part 2: Mechanical information
BMR473: Horizontal Surface Mount version

T Pre-soldered bump
0.15
Product Height MGX-[O_O%]
Max, /0
l | O Detaill
see Detaill
TOP VIEW
Pin position according fo recommended foofprint
19.00+0.30 15
(0,059, 16"

[0.748+0.012]

- T
. A

=
O
— I I ] — = e =5
Lat | o [
S oA m | [e5 || 88 || 88 | [
- =] [
N
S
13.00:0.30 g
[0.512:0.012] - 78 68 ey 48 3B 28 B
vouT || || vout PGND VIN PGND | [ PENG) | PGND
A =
PGND L T 5
= 7A 6A SA 4A 3A 2A A
? |:|| ||\ | | | o © vouT || || vout PGND VIN PGND|| [ PGND [ | PGND
Z) | m 3
85 (0.040" Pk wp surface| | (g 3457 (0,077 14¥)
O
RECOMMENDED FOOTPRINT - TOP VIEW
~
o)
S
=
o
15 o
o5 28
j 2
1225 2 N
[0.482] T I |
1025 L [
[0.404] L 20 )
[0.079]
| Weight: typical 5.3g
| [ 5 % 5 5 5 -5 | All dimensions in mm [inchl.
- PGIND | PGND | |PahD IN PGND vouT | | volT Tolerances unless specified
| | xx mm +0.nn mm [0.0nn], x.xx mm =0.nn mm [0.0nn]
= (nat applied on footprint or typical values)
[ 24 3A A S5A 6A 7A | % PP P P
o PGYD | |PGND_| |PGiD VIN PGND voyt | [voyTt b=
| Il 58
"5
0.00 — -1 — = — — T — = — —
keep out areas for recommended footprint
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Part 2: Mechanical information

Connections for BMR4732001 (Vertical SIP)

4B 58 6B 7B 8B 98 10B 11B

gj|jo|j|o|a|o|ja|ajlo

gj|io|jo|a|a|ja|jaja

1 2 3 4A SA B6A u TA 8A 9A 10A a 11A
=V V_V_V_V_ V..V _V_V_V_V._V_V_V.

e ‘ll I_IEEH:N-L ) =|U-|-'_\.E' Y J\-1 YA Y
Pin layout, boftom view, SIP

P owsgnoton o unctor
1 VIN

Power Input voltage
2 GND Power Power ground
3 VOUT Power Output voltage
4A SALERT O, Open drain PMBus Alert
4B SCL I/O PMBus Clock
5A SDA I/O PMBus Data
5B PG O, Open drain PowerGood output
6A BCX_DAT 1/0 Back-channel communications data
6B BCX_CLK 1/0 Back-channel communications clock
7A SYNC 1/0 Switching frequency synchronization
7B VCCI1V5 Power Reference voltage for pin strapping
8A AGND Power Ground reference for pin strapping
8B VSHARE 1/0 Voltage sharing for paralleling
9A VSET | Output voltage pin strap
9B ADDR | PMBus address pin strap
10A +S | Positive sense
10B MSEL | Pin strap for soft-start time, over current fault limit and
paralleling.
[RVN -S | Negative sense
11B CTRL | Remote Control
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Part 2: Mechanical information

Connections for BMR4731001 (Horizontal SMD)

8B 9B

g

108

118

128 138 148 158

9A

10A

11A

12A 14A 15A

B 6B 5B

48

3B 2B 1B

A 5A

4A

2A 1A

Pin layout, bottom view, horizontal mount SMD

‘ Pin Designation Type
1A.1B,2A,2B,3A,.3B | GND Power
4A,4B VIN Power
5A.5B GND Power
6A,6B,7A,7B VOUT Power
8A -S I
8B +S I
9A CTRL |
98B VSET |
10A MSEL |
10B AGND Power
11A VCCI1V5 Power
11B ADDR I
12A BCX_CLK I/O
128 VSHARE I/O
13A BCX_DAT I/O
13B SYNC I/O
14A SALERT O, Open drain
14B PG O, Open drain
15A SCL 1/0O
15B SDA 1/0O

1/28701-BMR 473 Rev C
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‘Funcﬁon

Power ground

Input voltage

Power ground

Output voltage
Negative sense

Positive sense

Remote Control

Output voltage pin strap

Pin strap for soft-start time, over current fault limit and
paralleling.

Ground reference for pin strapping
Reference voltage for pin strapping
PMBus address pin strap
Back-channel communications clock
Voltage sharing for paralleling
Back-channel communications data
Switching frequency synchronization

PMBus Alert

PowerGood output
PMBus Clock
PMBus Data
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Part 3: Thermal considerations
Thermal considerations

The products are designed to operate in different thermal environments and sufficient cooling must be
provided to ensure reliable operation.

General

Cooling is mainly achieved by conduction from the pins to the host board and convection which is
dependent on the airflow across the product. Increased airflow enhances the cooling of the product.

The products comes in a vertical SIP as well as horizontally mounted SMD version. For products mounted on
a PWB without a heatsink attached, cooling is achieved mainly by conduction, from the pins to the host
board, and convection, which is dependent on the airflow across the product. Increased airflow
enhances the cooling of the product. The wind speed and temperature are measured in a point upstream
of the device. Distances between the tested device and the top space board and the side airflow guides
are .35 mm =1 mm.

The product is tested on a 254 x 254 mm, 35 um (1 oz), 8 layer test board mounted vertically in a wind
tunnel with a cross section of 608 x 203 mm. .

The output current derating graphs found later in this section for each model provide the available output
current vs. ambient air femperature and air velocity af Vin=12 V.

Definition of product operating temperature

Proper thermal conditions can be verified by measuring the temperature at position P1 as shown below.
The temperature at this position (Tp1) should not exceed the maximum temperatures in the table below.
The number of measurement points may vary with different thermal design and topology. Temperatures
above maximum Te1, measured at the reference point P1 are not allowed and may cause permanent
damage.

roston —Joescrpion —[woxtemn |
P1 Controller Tri=125°C
P2 Inductor Tro=125°C

Horizontal Mounting

rosion ——oescipton [ tomp

P1 Controller Tri=125°C
P2 Inductor Tpo= 125 °C

1/28701-BMR 473 Rev C 2024-01-26 30



DATASHEET
BMR473

flex.

Part 3: Thermal considerations

Temperature position and air flow direction

< | ARFLOW | :>
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Temperature position and air flow direction, Vertical SIP

— [ 11 1l 1l
7 -7~ .
/ \
[ P11 AIR FLOW
\ /
SseoL’ P2
| I'1 |
Temperature position and air flow direction, Horizontal mount SMD
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Part 3: Thermal considerations

Thermal graphs for BMR4732001 (Vertical SIP)

Vout=0.6 V

Output current derating - open frame
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Available output current vs. ambient air temperature and airflow,
V=12V, Vo=0.6V.

Vour= 1.8V

Output current derating - open frame
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Available output current vs. ambient air temperature and airflow,
V=12V, Vo=1.8V.
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Vou= 1.0V

Output current derating - open frame
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Nat.
0 , C_onv.
40 50 60 70 80 90 [°c] 100

Available output current vs. ambient air temperature and airflow,
Vi=12V, Vo=1.0V.

Vout=2.5V

Output current derating - open frame
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Available output current vs. ambient air temperature and airflow,
Vi=12V, Vo=2.5V.
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Thermal graphs for BMR4732001 (Vertical SIP)

Vou=3.3V

Output current derating - open frame
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Available output current vs. ambient air temperature and airflow,
V=12V, Vo=3.3V.
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Part 3: Thermal considerations

Vou=5.0V

Output current derating - open frame
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Available output current vs. ambient air temperature and airflow,
Vi=12V, Vo=5.0V.
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Part 3: Thermal considerations

Thermal graphs for BMR4731001 (Horizontal SMD)

Vout=0.6 V

Output current derating - open frame
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Vour= 1.8V

Output current derating - open frame
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Available output current vs. ambient air temperature and airflow,
V=12V, Vo=1.8V.
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Vou= 1.0V

Output current derating - open frame
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Vout=2.5V

Output current derating - open frame
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Part 3: Thermal considerations
Thermal graphs for BMR4731001 (Horizontal SMD)

Vout=3.3V Vout=5.0V
Output current derating - open frame Output current derating - open frame
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Available output current vs. ambient air temperature and airflow, Available output current vs. ambient air temperature and airflow,
V=12V, Vo=3.3V. Vi=12V, Vo=5.0V.
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Part 4: Packaging
Packaging information— Vertical SIP

B option:

Material Antistatic Polystyrene (black)
Surface

. 105< ohm/square < 10"
resistance
Bakabilty Trays are not bakeable

Tray thickness 20 mm (0.787 in) for SIP version

Box capacity 240 products (10 full trays/box)

479 empty tray, 255g full fray (SIP
Tray weight version)

All dimensions in mm [inch]

Tolerances: X.x £0.26 [0.01], X.xx £0.13
[0.005]

Note: The tray is not designed for
machine pick up

1/28701-BMR 473 Rev C
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Part 4: Packaging
Packaging information— Horizontal SMD

C option:

Material

Surface resistance

Bakabilty

Tape width, W

Pocket pitch, P,

Pocket depth, Ko

Reel diameter

Reel capacity

Reel weight

Antistatic Polystyrene (black)

105< ohm/square < 10

Trays are not bakeable

32 mm [1.26 inch]

24 mm [0.94 inch]

8.35 mm [0.33 inch]

381 mm [15inch]

200 products /reel

1.5 kg/full reel
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Part 5: Revision history
Revision table

Revision number revision change revisor
Rev. A First release edition. 2022-06-30 JIDMWANG
Rev.B Add variant of BMR4731001 1 2023-01-05 JIDMWANG
Rev. C Minor changes 2024-01-26 KARTWAER
© Flex Power Modules 2023

The information and specifications in this technical specification is believed to be correct at the time of publication.
However, no liability is accepted for inaccuracies, printing errors or for any consequences thereof. Flex Power Modules
reserves the right to change the contents of this technical specification at any time without prior notice.
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