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Regulator Development Roadmap )

& Suitable for ECU

Concept ' f General Pur ) : :
P #Line up of General Purpose € High Functionality
-Ultra low Iq -Low Ig with monitor function
LDO PIN-to-PIN compatible families -High temperature
up to 1A output current -Higher voltages (48V)

-SW controller
(Boost/Buck and Boost)

Switching -Low voltage drive (L e +High temperature
Regulator (Built-in Nch/Pch FET) -Higher voltages (48V)

Ll - Modularization

-Secondary

- ASSP suitable for ECU
System _ =1chip .
Regulator System for MCU multi chip -High temperature
' module -High voltage

ranSCEvEr Transceiver Transceiver /
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Automotive Market Trends

Body Control
Module

Power Train

Safety Drive

Driver Information

Market
Trends

Needs update:

updated

« Chassis and Security should be

* Reconsider request for power

‘ease power line
‘ease current

1 input voltage

monitor and test

aturize
price

LNCARJNCAE)

Power
supply

Request
for
Power

LDO, DC/DC, LDO, DC/DC,
LDO PMIC PMIC PMIC
-System Regulator -SMPS controller Increase power line and
-Increase SMPS |Demand Increase [+-Miniaturize for Large Current Compllcatfﬁower design
-SBC =Self test and PMIC + PMIC for core

monitor

voltage

Solution propose using
LDO, SMDS or PMIC.

uuuuuuuuuuuuu
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Technology for power supply
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Power supply requirements for vehicle evolution 5

Global
Development

Safety

Driving assistance

Spread EV/HEV (RADAR, ADAS)

par-siop | | Added activated function at
Comfort stopped engine

Increase electronics and added functions

Required Technology for power supplies:

= Low quiescent current

= Various operating condition (e.g. cold-crank, load-dump)

= Higher Power density (large output currents and small PCB space)
= High efficiency

* Reduced conducted and radiated EMI
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Low Current Consumption

Low quiescent current (Low IQ) regulators

— linear or switching
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Low quiescent current requirement of power supply -

Quiescent Current:
= The current which continues to be drawn from the battery when the
application it powers is in standby or hibernation mode.

Quiescent Activated at parking or stopping
Current .
P Power |\/|ICI'O
ower Stbol controller
Supply
i Memory
Battery w io Sensor

Reducing quiescent current saves fuel.
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The effect of a low current consumption Regulator s

For each ECU: No Low consumption Low consumption
4 power supply IC power supply IC
c 1.1mA
o N
g .
S 5 s 0.12mA
q:) . 1mA Loss of [*~ _
> O regulatof IC >, 0.0Z2mA
ON®

m_ au_tf)-u_t gu_pE)I;/ m

For a vehicle with
100 ECU built in the
battery is emptied
after parked for 1
month.

50Ah batteries
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Low quiescent current (LDO) 0

Competitor analysis

Iq[uA
AlkAl Current Consumption

120

100

1. ROHM has developed an LDO with best

100 -
80 -
60 -

ROHM:
Best in
class!

in class quiescent current

2. Overshoot of output voltage for new

40 -
20 -
0_

ROHM products is more stable compared to
competition

Mass Mass
Product Product .
ion ion Output Voltage over shoot at Input Voltage transient
Competition Rohm ;utput votage Over shoot  Vee=VOUTX 0.95-16V, lo=0mA
change[V]
Low 14 A
QUieSCG nt 12 / \ Competition |
current ! 4 ~N—
0.8 /
@ Trade OFF 06
0.4 H ROHM
Transient 0.2 \l=L.
Response 0 : :
p 0.01V/usec 0.1V/usec 1V/usec 2V/usec
Slue rate of input voltage
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Low quiescent current (SWREG) High Efficiency

10
Normal Operation: Light Load Operation (SITLM): .
IéZT|mes> i
i Average i Average

: Current C t
.LJAVAVAVAVA\ L= A A i A

The device enters a pulse skipping mode
once average output current is falling
below a certain limit.

Technologies used in ROHMs Low Iq DCDC

Light Load Operation(SLLM)

Optimized chip design for low current Consumption
Automatically switching off internal modules if not needed

SLLM Patent pending Technology
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Low Input Voltage

Buck switching regulator - internal FET

Buck & Boost switching regulator - controller type
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Request for low input voltage

13

A micro controller reset can be caused by e.g. a low power supply.

= Cold-cranking pulse
= Start-stop function pulse

Reduce drop output voltage

Solution 1: by 100% Duty control

A

Voltage

ﬁ\_/’=

Time

Vin
Vout of SMPS with P channel FET
Vout of SMPS with N channel FET

Solution 2:

Voltage

-

Constant output voltage
by Buck & boost control

Input

Output \_}

ﬁ
Time

Vin
Vout of SMPS with Buck & Boost Switching regulator
Vout of SMPS with N channel FET
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New Control Switching mode (REGSPIC)

14
Efficiency
mode
504 |
Vin Vin = S — :
L__‘___.-l-'-_ . |
=':=; 100 J//(;:H B e e e
E /r
O @ Vout @ Vout Tl /
) O g //
o 00 ; [ | : g m J/ ——B09035
3 g
£ % ; 7;?7 ; £ ——REGSPC
Z //
600 //
3l
UL a2 A0 | e
A OFF A OFF | 05 1 13 2
[0) ON ON Output current (A)
gle JULULUULUL| s L Tl o
= OFF OFF 5% efficiency
§ Buck Buck/Boost Boost |mprovement over a
5 Both switch A and switch B Switch A and switch B is automatically conventional type in
o Is active at all the time. controlled mode (ON/Switching/OFF) buck mode.
depend on relationship between input
and output
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Higher Power Density

large output currents and small PCB space
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Power tree for ECU trends 16

= Power supply for micro controller requires
- high current,
- low supply voltage
- high frequency switching
= Smaller packages for power management ICs due to limited board
space availability.

Existing Power Tree Future Power Tree
BA—[ Secondary High performance
BATT _ SMPS Micro controller
Micro- Switch
LDO [-
controller REG
Secondary DDR
SMPS

Required: Secondary SMPS with small package and large current
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BD905xxEFJ Series 17

General Purpose New product
LDO StDaggaCrd BDY05Xx BD905xxEFJ L:1pcs, C:2pcs

VIN—I*[ PVIN SW —‘00;"—I*VOUT
External Parts 80%
Reduce 3 7; 7-7|-7—

number - 15 VIN PGND[

Mounted —EN FB

2 2 0% 2
areas 22T, 400Mm°EEenay2 2 5mm
7J/7_GND MODE[—
Design for . _ Output _
power supply Simple Complicat gﬁgnet Simple

. Large aximum Maximum
Efficiency pyil  reducing
e over 90% over 90%
Output Large
current 1 3A 3A

» Reduced external component count
= Small Package
= Large current capability

wwect
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Power-loss Comparison secondary. DC/DC and LDGs

Comparison heat loss at Vin=3.3V,Vo=1.2V, Pd=2W

Current a 0.24W:40°C 2 1W : 156°C
DC/DC——
10 A T uCOM uCOM
CPU CPU
0.12W :32.5°C 1.05W :91°C
05A - DC/DC— LDO —
uCOM uCOM
CPU CPU
> Device
Temperature
o =] P
25°C 85°C 150°C
Power Dissipation / LDO DCDC
Temperature
1.0A 2.1W - 156°C 0.24W - 40°C
05A 1.05W - 91°C 0.12W - 32.5°C

ROHM Semiconductor GmbH
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LDO’s
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LDO Current Coverage

Output Current

—1000mA |

— 500mA |
450mA

BD4xxM5 Series

400mA BD7xxL5 Series

BD4275 Series

300mA

180mA

BD4xxM?2 Series
150mA

BD7xxL2 Series

100mA

40mA

30mA

10mA
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ROHM'’s advantage over competition

SEMICONDUCTOR

120pA
40pA
Sumﬂe

Multi-
Function

LDO

lcc (MA)

9

400 4 ACTYP)

| BD4xxMx series

BD7xxLx series |

20pA

6A

Competitor
BD427x series
(WDT + LDQO)
s8o0pA
S50uA
Competitor

1/7
4opn (TYP)
S— BD4XXMX

/D.O4mA (TYP)

0
0

Competitor

BD4275 series
( Reset+ LDO )

240pA

Comp. IC
9mA (TYP)

1
| =

BD4XXMX

20 40 60 80 100 lo (mA)

- 60pA

Competitor
Loss by lcc (Vec=16V, [0=100mA)
Power 144mW
consumption o
Comp. IC 1
150
| 4
®0.96mW
BD4XXMX
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BD4xxM2-C Series BD4xxM2-C Series 24

Specifications Specifications
Type St%t]us Status
MP

(M
n n

BD433M2EFJ  HTSOP-J8 BD433M2EFJ  HTSOP-J8 MP
3.3V 3.3V
BD433M2FP3 SOT223-4 MP BD433M2FP3 SOT223-4 MP
NO NO
BD450M2EFJ  HTSOP-J8 MP BD450M2EFJ  HTSOP-J8 MP
5.0V 5.0V
BD450M2FP3 SOT223-4 MP BD450M2FP3 SOT223-4 MP
BD433M2WEFJ  HTSOP-J8 MP BD433M2WEFJ  HTSOP-J8 MP
s0omAll 33v 20uWA 200mAll 33vil 20ud
(Typ) (Typ)
BD433M2WFP3  SOT223-4 MP BD433M2WFP3  SOT223-4 MP
YES YES
BD450M2WEFJ  HTSOP-J8 MP BD450M2WEFJ  HTSOP-J8 MP
5.0V 5.0V
BD450M2WFP3  SOT223-4 MP BD450M2WFP3  SOT223-4 MP
BDBOOM2EFJ HTSOP-J8 NO D BD80OM2EFJ HTSOP-J8 NO D
ADJ ADJ
BDBOOM2WEFJ  HTSOP-J8 YES D BD8OOM2WEFJ  HTSOP-J8 YES D

MP: Mass production, Q: In Qualification , D: In Development, P: In Planning
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BD7xXLXx Series

Multi-Function Series

'

Specifications

Specifications

BD733L2EFJ

BD733L2FP3

BD733L2FP

BD750L2EFJ

BD750L2FP3

BD750L2FP

BD733L5FP

BD750L5FP

HTSOPJ-8

S0T223-4

T0252-3
(DPAK)

200mA

HTSOPJ-8

S0T223-4

T0252-3
(DPAK)

T0252-3
(DPAK)

500mA

TO252-3
(DPAK)

3.3V
BuA
(Typ)
5.0V
3.3V
5.0V

MP

MP

MP

MP

MP

MP

MP

BD4269F

BD4299F

BD4275FPJ

BD4275FP2

BD4271FP2

BD4263F

BD4263FS

SOP-J8

SOP-J8

T0252-J5
(DPAKS5)

TO263-5
(D2PAKS5)

TO263-7
(D2PAK7)

SOP-J8

SOP-20

MP: Mass production, Q: In Qualification , D: In Development, P: In Planning

150mA

250mA

500mA

650mA

200mA

mn

5.0V B60uA MP
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BDxxG/H/Ixx-M Series:

BIIDI|O||]O]||G||x||x|[IM|[IE||IF]||J - 1| M
I | | | | | | | | | | | | | I | I

Output Voltage ~ Series Output Package Automotive grade

00: Adjustable (Abs. max. current EFJ: HTSOP-J8 M: -40 to +105°C
xx: Fixed input voltage) A3:0.3A
G: 15V A5 : 0.5A
H: 10V CO:1.0A
I: 7V C5:1.5A

Supply Voltage

15V (G)

0.3A (A3)

0.5A (A5)

1.0A (CO)

'\'\'\I

1.5A(C5)

o~
| one
TN
| onen
=N

All pin-to-pin compatible
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Automotive Secondarx LDOs Line-uE

. Circuit Operating
V
Part Number Vin out lout Enable Pin Current | Temperature Package Status
4.5-14V | Fixed: 1.5-12V o
BDxxGA3M-M max. 15V | Adj.: 1.5 to 13V 300mA Yes 0.6mA -40 to 105°C HTSOP-J8 MP
4.5-14V | Fixed: 1.5-12V o
BDxxGA5M-M max. 15V | Adj.: 1.5 to 13V 500mA Yes 0.6mA -40 to 105°C HTSOP-J8 MP
4.5-14V | Fixed: 1.5-12V o
BDxxGCOM-M max. 15V | Adj.: 1.5 to 13V 1.0A Yes 0.6mA -40 to 105°C HTSOP-J8 MP
4.5-8V | Fixed: 1.5-7.0V o
BDxxHA3M-M max. 10V | Adj.: 1.5-7.0V 300mA Yes 0.6mA -40 to 105°C HTSOP-J8 MP
4.5-8V | Fixed: 1.5-7.0V o
BDxxHA5M-M max. 10V | Adj.: 1.5-7.0V 500mA Yes 0.6mA -40 to 105°C HTSOP-J8 MP
4.5-8V | Fixed: 1.5-7.0V o
BDxxHCOM-M max. 10V | Adj.: 0.8 to 7V 1.0A Yes 0.6mA -40 to 105°C HTSOP-J8 MP
4.5-8V | Fixed: 1.5-7.0V o
BDxxHC5M-M max. 10V | Adj.: 1.5-7.0V 1.5A Yes 0.6mA -40 to 105°C HTSOP-J8 MP
2.4-5.5V | Fixed: 1.0-3.3V o
BDxxIA5M-M max. 7V | Adj.: 0.8-4.5V 500mA Yes 0.3mA -40 to 105°C HTSOP-J8 MP
2.4-5.5V | Fixed: 1.0-3.3V o
BDxxICOM-M max. 7V | Adj.: 0.8-4.5V 1.0A Yes 0.3mA -40 to 105°C HTSOP-J8 MP
1.7-6.0V | Fixed: 1.0-3.4V o ) .
BUxxSD2M-M max. 6.5V +204 200mA Yes 35pA -40 to 105°C SSOP5 CS: available
BUXXTD2ENVX | 176:0V | Fixed: 1.0-3.4V (o0 Yes 35HA -401t0 105°C | SSON004X1010 | Under Planning
max. 6.5V +5%
Yes
BDO0OJCOMNUV-M | 3.0-5.5V | Adj.: 0.65-2.70V 1.0A tbd -40 to 105°C VSONO010V3030 | Under Planning
Power Good
Yes
BDOOJASMNUV-M | 3.0-5.5V | Adj.: 0.65-2.70V | 500mA tbd -40 to 105°C VSONO010V3030 | Under Planning
Power Good
Confidential © 2014 ROHM Co.,Ltd. All Rights Reserved ROHM Co.,Ltd.




Automotive Secondary LDO
=10 G T T —

B Features B Application circuit
* |[nput Voltage range: 4.5-14V [ 4.5-8V | 2.4-5.5V Fixed output voltage
= Maximum Input Voltage: 15V / 10V / 7V D
= Max. output current: 0.3/0.5/1.0/1.5A ocr I
= Qutput voltages: sorr p
= Adjustable: 1.5-13V / 0.8-7V / 0.8-4.5V N r T ]l
= Fixed: various between 1.0 and 12V COa *[re0 ] M ’
= High accuracy voltage output: 1% ool I
= Drop-out voltage: typ. 0.6V / 0.6V / 0.4V | [$ l i
= Enable pin o -
= Supporting small ceramic capacitor down to
1|JF Variable output voltage

i |—00

= Rich protections: o A ve
= Soft start Coc
FIN

» Thermal shutdown

START r¢\ 4B
= Qver Current Protection T[] Vo
" Pin-to-Pin short matrix protection R

= Operational temperature range: -40 to 105°C

SOFT

i

FB gR2

*|_TsSD

‘.,|\ |
0.545

1.0Mai.
0.85+0.05
050

(Lnit:mm)
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BDxxG/H/Ixx-M Series: Features

Ceramic capacitor min. 1uF

. Rt Low-ESR
Over current protection B Ceramic capacitor
\ £ supported
GND \ \ Input
e = = Ceramic > ¢
Soft-Start waveform (BDOOGASWEFJ ) ocp _1 Icapasitor -
— "[sTArT _|_—_£ :: _ 45
I
Small power package
© pe
/ = 1uF
. R m—
Thermal shut-down High precise

61.8Mm? emms 29.4mm?2

reference (=1%)
A: -52.4%

High precise voltage FB by VO _S (Sensing

Confidential © 2014 ROHM Co.,Ltd. All Rights Reserved
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SMPS Products for Automotive
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Switching Regulator Lineup 32

Primary Boost/Isolated, Buck and Boost Switching Regulator Controller

Product Control Input Output Max. Ext. En lcc Istb Ext. Control Package Status
Number TYPE Voltage Voltage Freq. Sync. ' y TR Mode 9
Boost Adjustable [ 600KHz _ 2.1mA OuA Current SSOP
BDIOS2FV | ojated | 373V | (x15%) | (210%) O | ayp) | ayp) | N" | Mode B16 MP
Buck and - Adjustable | 600KHz 6MA OuA Pch Voltage HTSSOP
BDOOSSERV | “goost | 3840V | “iasw) | (7o) | O | © | Typ) | (Typ) | Neh | Mode B24 MP
Primary Buck Switching Regulator with Built-in FET

Product Output Input Output Max. Ext. PWR

Number Current Voltage Voltage Freq. Sync. En. lcc [sitey FET PREIEEE SIS
BD90640EFJ Adjustable 600KHz 2.2mA OuA HTSOP8
BD90640HFP A 3.5~4z2v (£2%) (£10%) O O (Typ.) | (Typ.) Peh HRP7 €S

Adjustable 600KHz 2.2mA OuA
BD90620EFJ 2A 3.5~42Vv (£2%) (£10%) o o (Typ.) (Typ.) Pch HTSOP8 CS
Adjustable 600K Hz 2.2mA OuA

BD90610EFJ 1A 3.5~42V (£2%) (£10%) o o (Typ.) (Typ.) Pch HTSOP8 CS
BD90740NUX Adiustable OUA VSON10PX3030
BD90740EFJ 4A 3.5~42Vv (l+ 206) 2.3MHz @) (@) TBD (Typ.) Nch HTSOP8 Develop
BD9Y0740EFV e yp- HTSSOPB24 ment
BD90720NUX Adjustable OuA VSON10PX3030 .
BDY0720EF] 2A 3.5~42v (%£2%) 2.3MHz @) (@) TBD (Typ.) Nch HTSOPS Planning
BD90710NUX Adjustable OuA VSON10PX3030 .
BD9Y0710EF] 1A 3.5~42V (%£2%) 2.3MHz o o TBD (Typ.) Nch HTSOPS Planning

Operating Temperature: 125°C Customer Samples: CS; Mass production MP
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Switching Regulator Lineup - continued

33
Low Quiescent Current Step Down Switching Regulator
Light
Product Output Input Output Max. Ext. En. lcc Istby R Load Package Status
Number Current Voltage Voltage Freq. Sync. Mode
BD99011EFV/ 500K Hz 20UA 1UA Pch HTSSOP
BD99010EFV 2A 3.5~42v | SV/33V (£20%) N O (Typ.) | (Typ.) | Nch O B24 MP
Secondary Switching Regulator
Light
Product Output Input Output Max. Ext. En. lcc Istby TR Load Package Status
Number Current | Voltage Voltage Freq. Sync. Mode
1.2V 2.3MHz 0.65mA | OuA | Pch
BD90571EFJ 1A 2.7~6V (£2%) (20%) o] @) | ypy | Neh O HTSOPS8 MP
1.2V/15V/ | 2.3MHz 0.65mA | OuA | Pch
BD9052XEFJ 2A 2.7~6V 18V(£2%) | (+20%) o] @yp) | aypy | Neh O HTSOPS8 MP
1.2V/15V/ | 2.3MHz 0.65mA | OuA | Pch
BD9053XEFJ 3A 2.7~6V 18V(£2%) | (+20%) o] @yp) | aypy | Neh O HTSOPS8 MP
BD90520EFV . 2.3MHz 0.6mA OuA | Pch HTSSOPB20 | Develo
BD90520MUV 2A 2.7~6V | Adjustable | 55 O O yp) | (ryp) | Neh O QFN20 pment
BD90530EFV . 2.3MHz 0.6mA OuA | Pch HTSSOPB20 | Develo
BD90530MUV 3A 2.7~6V | Adjustable | 55 O O yp) | (ryp) | Neh O QFN20 pment
BD90540EFV . 2.3MHz 0.6mA OuA | Pch HTSSOPB20 | Develo
BD90540MUV A 2.7~6V | Adjustable | 55 OO yp) | (typ) | Neh O QFN20 pment

Operating Temperature: 125°C Customer Samples: CS;

Mass production MP

SEMICONDUCTOR
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Switching Regulator Selection Diagram

34
R Primary Controller (Maximum Input < 40V)
R MP
a S Dev. Dual Output Boost Buck-Boost
5 % Plan BD901xKV BD9032FV BD9035AEFV
Ccop ....B. Bom-- - —
4 h BD9781HFP
4A BD90640EFJ
BD9009HFP Small p_ackage
3A | | apoosaxers e T S v;?ag;ngﬁv fffffffffffffffffffffff
XX
2A BD9052xEFJ E> Sm\a/ICI)lIJ:;[KG BD9006HFP/F BD90620EFJ BD99011EFRV
High Current ' BD90BOHFP/F | G BDI9010ERY
1A |+ BD90571EFJ - s S BD90201FV | |
‘ BD9Y0610EFJ
o %
Duty 100% Low input Low quiescent
External Components Low input o] g Sy F., > 2.3MHz cﬂrrent
3pcs voltage 5~7V ge °. | |
Secondary SMPS :
: Primary SMPS
(Vin < 7V) y
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Isolated / Boost SMPS Controller
BD9031FV/BD9032FV 35

J,_WV_. Mass Production
s L

VREG VREF Feat u res
BG = |nput Voltage Range:3.5/4.5~35V
;%Zo T moh = Current mode control

RT oc = Adjustable output reference voltage:
7 @ﬂ)— =03 ghutdown 0.8V E1.5%
T v ]! switch = Soft start adjustable
5 orv DSD O s = Adjustable frequency:100~600kHz
= Protections TSD / OCP / SCP
» Shut-down switch protects
power path components
Package: SSOP-B16

,L':[>_>OVP = &
i

\W[IGND n SSOP-B16

PROTECT
LOGIC

OCP OVP OSC

2019071 MS
3
)
=
Wﬁ
(]
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Low current consumption SMPS

BD99010EFV-M/BD99011EFV-M

EN

o]

VREF

VREF

FPWM Ve T

FPWM

Vout VREF

SCP
SCP
A + Counter

UVLO
TSD

osc

=N

PVIN

SW

LVIN

\I/ 0SC—>
1 SLOPE| . pwM
>
COMP
— —ocP >

>k

Soft
Start

Current

Sense

HH

)

/
VREGB

\IH:GND

IPGND

36

Mass Production

Features

= Low quiescent current: 22uA

» Synchronous Rectifier (No Shottky Diode)

= High Efficiency (selectable SLLM™ and
PWM mode)

= Qutput Voltage Fixed
3.3V, 2A output (BD99010EFV)
5.0V, 2A output (BD99011EFV)

» |nput Voltage Range: 3.6~35V
(Maximum Input Voltage: 42V)

= Adjustable f,,, 200 ~ 500kHz

= Protections TSD / OCP / SCP

= Current mode contrc

HTSSOP-B24
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SMPS with P channel FET
BD90640/BD90620/BD90610EFJ 37

Customer Samples

{CRT
1 Features
ewswcl R @@Olej“ = Input Voltage Range: 3.5V~36V
i TS (Maximum Input Voltage: 42V)
TSD = Reduce drop voltage by 100% Duty control
= Qutput Current:
e S N 1.25A: BD90610EF]
T | . 2.5A: BD90620EFJ
SN an-cn 4.0A: BD90640EFJ
ol E§R o @M 5\5 :; = Adjustable switching frequency: 50~ 600kHz
sope] ow| 2RV || T{“"“T’ = High precision reference voltage: 0.8V+*=1.0%
4> l . |* = External synchronous frequency input
%Eu — | oce | | = Protections TSD / OCP / SCP
L start| [ Sense — | __| = Current mode control

%

HTSOP-J8
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Buck and Boost switching Regulator
BD9035AEFV

7

FB

SOFT
START

! o

Iss ﬁGND JponD
»

38

Mass Production

Features

= |nput Voltage Range: 3.8V ~30V
(Maximum Input Voltage: 40V)

= High Efficiency by automatically control mode
REGSPIC™ (Buck / Buck & Boost / Boost)

= High precision reference voltage: =1.5%

» Adjustable switching frequency:
foy 200~600kHz / =1%

= External synchronous frequency input

= Protections TSD / OCP / SCP

= PGOOD output

>

HTSSOP-B24

Confidential © 2014 ROHM Co.,Ltd. All Rights Reserved
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Primary SMPS with internal N-channel FET
BD907XxXEFJ/NUX 39

Development

Features
N . = |nput Voltage Range: 3.5V ~35V
T 7 VRTEG GpvsvNe (Maximum Input Voltage: 42V)
wioed ovio I vrer = Adjustable output voltage
rspe]| TSD SYNC v (accuracy 0.8V = 2%)
RT =  Qutput current:
3 {" o i 1 1A: BD90710EFJ/NUX
. | o 2A: BD90720EFJ/NUX
2 S 4A: BD90740EFJ/NUX
ff SLOPE orver| o = Adjustable switching frequency:
T ~_ [N | fo 100k~ 2.4MHz
comp e, | _|PwM C - = Protections (TSD / OCP / SCP)
— L T T = Small size package:
% S e e e ‘f
.---?- ---------- iSCP scp

1
! 1
! 1
1
I PGOOD| | I GND
1

HTSOP-J8 VSONO010X3030
W(Typ.) x D(Typ.)x H(Max.) W(Typ.) x D(Typ.)x H(Max.)
4.90mm x 6.00mm x 1.00mm  3.00mm x 3.00mm x 0.60mm
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Secondary SMPS
BD905SxXEFJ 40

______ : Mass Production
Features
| |

Input Voltage Range: 2.7V~5.5V
(Maximum Input Voltage: 7V)
Very low external component count
3 components,
Included phase compensation (C,R)
Fixed output voltage:
1.2V: BD905x2EFJ
1.5V: BD905X5EFJ
1.8V: BD905x8EFJ
= = Qutput current:
- 1A: BD90571EFJ (1.2V only)
COUNTER 2A: BD9052xEFJ
T 3A: BD9053xEFJ
—O- fGND O = Fixed switching frequency: 2.25MHz
= Current mode control

< = Synchronous Rectifier (without FET)
g = High Efficiency (selectable SLLM™ and
Q/ PWM mode)

= Protections TSD / OCP / SCP

o

DRIVER ,
—m—s

E

|_________|
——
1 A
wy
|
|
+
o
O
T

HTSOP-J8
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Secondary SMPS with Low Iqg

BD905X0EFV/MUV 41
Planning
w By Features
T b VI = |nput Voltage Range: 2.65~5.5V
Eb_ —— (ﬁ” (Maximum Input Voltage: 7V)
rererence [ O ¢ = Adjustable output voltage
. R (accuracy 0.8V £ 1.5%)
N SRR . = Output Current:
(@Q >@0 >W R =0 2A: BD90520EFV / MUV
) > | s 3A: BD90530EFV / MUV
S eom . 4A: BD90540EFV / MUV
= L = Low quiescent current: 60uA
0TV owe s oo W SWitching Frequency: 300kHz~2.5MHz

. = = External synchronous frequency
SCP PGND
soon| 0%V = Current mode control
= Synchronous rectifier

C
>_f @ = High Efficiency (selectable SLLM™ and
OSCILLATOR B}lgg ? e PWM mOde)

COMPARATOR

P Q o = Protections OCP /TSD / SCP
N\

GND RT SYNC
QFN20SV4040 HTSSOP-B20

Confidential © 2014 ROHM Co.,Ltd. All Rights Reserved ROHM Semiconductor GmbH




ROHIM

SEMICONDUCTOR

ASSP Power Supply ICs for Automotive

BD39001EFV
BD39002EKV
BD39012EKV

ASSP = application specific standard product

Confidential  © 2014 ROHM Co.,Ltd. All Rights Reserved ROHM Semiconductor GmbH




System Regulator Product Roadmap 43

2013
2014 2015 2016 2017 2018 120192020
-

New Product
BD39002EFV

BD39001EKV
Buck-Boost SMPS Controller

Buck-Boost SMPS Controller
+ LDO + DCDC + WDT + RESET \\ + LDO + WDT + RESET

BD39012EFV /0

Synchronous rectification
SMPS+ LDO + WDT + RESET

For Power
Module Train

v Digital

control

v

Module and Safety

Low v Digital

operational control

Voltage 2V J
v

(* Sample Release
" New technology

ROHM Semiconductor GmbH
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System Regulator Lineup 44

System Regulator for camera module

Input OUTPUT SW
Part Number Sequence Reset Package Status
Voltage Frequency
Buck DC/DC Boost DC/DC Inv. Charge Pump 500kHz to
BD8671KN [4.5to 9.0V — - - VQFN28 MP
3.3V (150mA) 12V (20mA) -5V (5mA) 1.2MHz
Buck DC/DC Buck DC/DC Boost DC/DC Inv. Charge Pump 500kHz to
BD8676KN [4.5to0 9.0V (@) 2.7V VQFN36 MP
3.3V(200mA) 1.2V (120mA) 15V (20mA) -5V (5mA) 1.2MHz
Buck DC/DC Buck-Boost DC/DC 500kHz to
BD8674KN |[4.5t0 9.0V - - - 2.75V | VQFN28 MP
3.3V (250mA) 5.0V (30mA) 1.2MHz
LDO Buck DC/DC 500kHz to
BD8678AMUV | 4.5 to 9.0V - — O 2.4V |VQFN020V4040( MP
2.8V/50mA 1.5V (150mA) 1.2MHz
5.9 to 18V Buck DC/DC LDO LDO Buck DC/DC
500kHz(CH1) Vo2
BD8682MUV-M| Absolute 3.3V(500mA) 2.8V or 3.3V 1.8V 1.5V, 1.2V or 1.8V @) VQFN32SV5050]  MP
' 1MHz(CH4) % 0.86
max. 40V Adjustable output (130mA) (60mA) (250mA)

System Regulator for power train, HEV, EPS etc.

Input OUTPUT SW
Part Number Sequence PGOOD WUT Package Status
Voltage CH3 Frequency
Inverting Ch
4510 30V| Buck and Boost LDO 5V fvering =harge 200 ~
BD39002EV Pump - (@) O (@) HTSSOPB |Development
(40Vv) SMPS controller 300mA 500KHz
-5V (5mA)
4.51t0 30V| Buck and Boost LDO 5V STEP UP DC/DC Secondary
BD39003EKV ) @) @) @) HTQFP48 cs
(40V) SMPS controller 300mA 15V (20mA) SMPS : 600mA
4.5 to 30V Synchronous LDO 5V LDO2 200 ~
BD39012EFV o — O O @) Development
(40v) | Rectifier SMPS /1A 400mA 1.8V (60mA) 500KHz i

Operating Temperature: 125°C Customer Samples: CS; Mass production MP
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PMIC for Camera Module (CCD sensor)
BD8671KN 45

Mass Production

( )
L Features
T o 2.0/ = |nput Voltage Range: 4.5V to 9.0V
| boioe > DSP =« Dual DC/DC converter
Buck: 3.3V /150mA
125V, N Boost: 12.0V/ 20mA
STEP UP > CCD = Negative charge pump
ba/pe o sensor Negative voltage LDO: -5.0V/5mA
= Startup sequence control circuit
e [> \ = Small package: VQFN-28
CTL2 Sequence Charge
CTL3 Ili v
5.2
5.0
Lo -5.0V [5mA %—51 15‘14
L J 3 10 :

VQFN-28

Confidential © 2014 ROHM Co.,Ltd. All Rights Reserved ROHM Semiconductor GmbH




PMIC for Camera Module (CMOS sensor)
BD8674KN

H

STEP
DOWN
DC/DC

3.3V

250mA

46
Mass Production

Features
= |nput Voltage Range: 4.5V to 9.0V

cTLL [>
cTi2 [>

Sequence

Charge
pump

$HEH

LDO

ov

30mA

DSP = DCDC +LDO
Buck: 3.3V/250mA
LDO: 5.0V/30mA
= Negative charge pump: -5.5V / 5mA
= Reset output
= Startup sequence control circuit
= Small package: VQFN-28

RESET

> Sensor

> RESET o 20

22 14

N

5.0
5.2

Confidential © 2014 ROHM Co.,Ltd. All Rights Reserved
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PMIC for Camera Module (CCD sensor)

BD8676KN 47
J_ | Mass Production
Features
;J/; Buck 1 DSP = |nput Voltage Range: 4.5V to 9.0V
33v/isomA w  Dual Buck DC/DC converter
[ Buck 1: 3.3V / 150mA
cra [> Buck 2 DSP Buck 2: 1.2V / 150mA
1ovnsoma ™ LDO: _15.0V /[ 20mA
crz [> = Negative charge pump: -5.5V / 5mA
Sequence
cTs [> » Reset
LDO Sensor . i i
cTia > oo Startup sequence control circuit
= VQFN-36 Small package
Ch
Puar:]gpe Semm 6.2
-5.5V /5mA (1.1) 6.0
27 19‘4
28 18
Reset Reset O ey
o (w
36 O 10
\.

i

Confidential © 2014 ROHM Co.,Ltd. All Rights Reserved
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PMIC for Camera Module (CMOS sensor)

BD386/8AMUYV
e )
L
;J/; Dsg\fvil L5V i50mA
DC/DC
L
T ]
cTLL P
Sequence
crL2 pp
]
2.8V |50mA
T LDO > Sensor
T =
RESET > RESET
G J

48

Mass Production

Features:
= |nput Voltage Range: 4.5V to 9.0V
= Buck DC/DC converter: 1.5V / 150mA
= LDO: 2.8V/50mA
= Reset
= Startup sequence control circuit
= VQFNO020V4040 Small package

D]
04401 | 1.0MAX 4.0+0.1
— 9 S 40201
@ ] o
— uouuu 1
p =1 _h_ N ,o
S R— g =~
— [= I 3 ﬁ’
=] q |e = =]
2 “Lhoan g |
5 +0.03
o 0.02 552 =
= ERELN 0.22)
== \
@
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PMIC for Camera Module (CMOS sensor)

BD

2MUV-M

&

HH

. CH1:
“ Adj. 3.3t0 3.8V

Buck 1

CH4:
y1.2or
“150r

1.8V

Buck 2

EN

CH2: Sensor

EN Timer

>2.8Vor [
3.3V

LDO 1 and

Sequence

DSP

RESET ¢

Channel
Selection

>
SCH3:
1.8V

> VIDEO Drive

LDO 2

— E2PROM

49

Mass Production

Features

Vin: 5.9V to 18V (Max: 40V)
Dual Buck DC/DC converter
Buck 1: 3.3V / 500mA

Buck 2: 1.5V / 250mA

Dual LDO

LDO 1: 2.8V / 130mA

LDO 2: 1.8V / 60mA

Reset for 2.8V output

Fixed startup sequence
Selectable output

2.8V LDO: 2.8V / 3.3V

1.5V DC/DC: 1.8V /1.5V/ 1.2V
11s OFF timer

Small package : VQFN32SV5050

Confidential © 2014 ROHM Co.,Ltd. All Rights Reserved
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PMIC for Camera Module (CMOS sensor)

BD863xMUV-M 50
= [Features Planned

= Vin: 4.5V~16V (Max. Input:42V)
= Triple SMPS (f,,, = 2.2MHz - fixed)

4'5}/_]_1&// . = Primary Buck
; Vout: Adjustable(3.3~5V)
33V~55V lout:1A
EN Prim. Buck . = Secondary Buck 1
, Vout: 1.8V or 2.8V
Buck 1 2.8V/ 18V lout: 250mA
250mA = Secondary Buck 2
| Vout: 1.1V or 1.2V or 1.5V
100 7y Sensor ~ lout: 500mA
sequence %ZOO”‘A = Linear Regulator (LDO)
Vout: 3.3V or 2.8V
RESET ¢ lout: 200mA @ 3.3V
. = Protections OCP/OVP/UVD/TSD
N LIV 12V/15¢ —— = Timer Latch with10msec Delay
E00mA » Internal Sequence Control
= T, -40°C~+125°C

= Package:VQFN32SV5050 (5mm
Square)

Confidential © 2014 ROHM Co.,Ltd. All Rights Reserved ROHM Semiconductor GmbH




ASSP Power Supply for automotive
BD39001/BD39002 51

= Power Supplies for automotive ECUs
= Improved efficiency by REGSPIC technology
=> Automatically topology between Buck Boost or Buck

|| Buck-Boost || Buck also possible ||

+Batt | Buck Boost SW 4 +Batt ‘ Buck Boost SW 4 Vol
Controller E 2 Vol Controller hd

A7 A7
Vol | | Synchronous Rectifier Vol | | Synchronous Rectifier
I SWREG m i_ Vo2 [ SWREG L ;I Vo2
LDO *— /03 LDO $— Vo3
Monitor Function Monitor Function

Confidential © 2014 ROHM Co.,Ltd. All Rights Reserved ROHM Semiconductor GmbH




ASSP Power Supply for automotive

BD39001/BD39002

52

Feature: Start up sequence delay can be set by capacitors, EN2 and EN3.

Example for power-up sequence VO1 - VO3 - VO2

Setup by CEN2 > CENS3

EN

EN3

DC/DC2

LDO

L
<] f RST2

(DC/DC2)

VCC
(Input Voltage)

VO1
(Buck and boost
DC/DC)

VO2
(Secondary DC/DC2)

VO3
(Secondary LDO)

/

/
-

VO2 turns on after turning ~VO3

Confidential © 2014 ROHM Co.,Ltd. All Rights Reserved
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ASSP Power Supply for automotive
BD39001 53

Feature: Start up sequence can be set using EN2, EN3, SEQ2 and SEQS3 pins.

Example for power-up sequence VO1 - VO3 - VO2
Setup by connecting EN2 input to SEQS3 output.

."“_ EN VCC
— ] DC/DC2 (Input Voltage) /
N Vo1
= |k =R LDO (Buck and boost
= |k L - DC/DC)
|
E E SEQ2 V02
=R - |: (Secondary DC/DC2)
=R - RST2
- q < (bape)
s ] VO3 |
= | » [SEQS (Secondary LDO)
"'. [
<
” VO2 turns on after turning ~VO3
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ASSP Power Supply for automotive

BD39001EKV—C 54
7 ] S Development
Buck and Features
2 Boost = Maximum Input Voltage :40V
L - Regulator » |nput Voltage Range: 4V~30V

1 controller(VO1)

= Adjustable f,: 200~550kHz
* Primary Buck and Boost
Switching Regulator controller
/ = automatically control (REGSPIC)
= Sec. LDO: 5V /300mA
= Sec. Buck: 3.3V / 600mA
» [ntegrated Monitor and Detection Functions
= OVP/OVLO
= Reset function
Window type watch dog timer
» [ntegrated sequence function

1

1 VS30VP—e|
OCP1—|

. -

VREG

PGl
PGOOD1
vvvvvvvvv

Buck with
synchronous
rectifier(VO2)

, |

e

_____________________

ﬂ voe | % Protections: OCP/TSD
| . petector 1w T_: -40°C~+125°C
:‘ ::::::::::::\' u PaCkage HTQFP48V
WDT E W (Typ) x D (Typ) x H (Max) ‘ s i *
) 9.00 mm x 9.00 mm x 1.00 mm

ROHM Semiconductor GmbH
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ASSP Power Supply for automotive
BD39002EFV 55

Development

____________________________________________

.. Features
= Input Voltage Range: 4V~ 30V
= Maximum Input Voltage: 40V
By | Adjustable f,: 200~550kHz
Regulator 1w Primary Buck and Boost

Buck and

0ocP1

Iz

RT o
Jt]i[ 0sc J/%VREG VREG V§*§G
I sLope w controller(VvO1)

o 5 Switching Regulator controller

I =automatically control (REGSPIC)
\ T = Secondary LDO: 5V/300mA
‘ P Lt feels  C "n = Monitor/Detection
/ N Vot | = OVP/OVLO
E ]jv Detector E = Reset function
: R, =  Window type watchdog timer
]j 1 = Sequence function by external capacitor
‘ g WOt . = Protection circuit(OCP/TSD)

S ;= Package:HTSSOPB30

W (Typ) x D (Typ) x H (Max) %
10.00 mm x 7.60 mm x 1.00 mm @
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System power supply (Buck type)

BD39012EFV 56
T - Development

Features
buck = Maximum Input Voltage: 40V
Yon ¢ = Low voltage operation: V,, > 4V
° = Adjustable f,: 200~550kHz
= Primary Buck (Adjustable V, / 1A)

(SWREG),
%—4 %ﬁ% U ' ;oolc o
‘ 5B = Secondary LDO (V,,; 5V /300mA)

o] o = | vsovP jach |->vsove o . )
cour 88.5 5 = Built-in monitoring function

%0 ' %I = PGOOD function for LDO
s o> : ?

= Reset function
b =  Window type watch dog timer

&I o i G 4 = Protection circuit: (OCP/TSD)
= Package: HTSSOPB24

CURRENT |
SENSE
x -
>

7

I o
-

a

]

WDT Ei%%(§fiﬂf: 4!ii!;;::is
_ 5 HTSSOP-B24
Monitor p

. /
function 4

e e e e e e e e e e e e e e = e = e e e = e e e e e e e e e e e e =
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ASSP Power Supply for automotive
BD39001/BD39002 57

Error Detection:

PGOOD: All outputs are control independently
When each output voltage(VO1,VO2,VO3) (Open drain outputs)

Is detected to over voltage threshold and
under voltage threshold, PGOOD is output

LOW level
Window type watch dog timer: . .
Both slow error (long) and fast (short)
error can be detected zxz | l=z=zz
T RST3# PG3T
f—rsT3
Clock signal L A4 e PG1—] 7 as
TRST2# PG2T
f—RsT2
Normal operation premature Normal operation Missing L £2—|
RSTWD# clock pulse clock pulse []RSTWD# PG1 :l -
RSTWD
d PG1—]
Reset for VO2 and VO3
= Both VO2 output and VO3 output are monitored

= Capacitor at CT terminal can be set power on reset time.

Confidential © 2014 ROHM Co.,Ltd. All Rights Reserved ROHM Semiconductor GmbH




ASSP Power Supply for automotive
BD39001/BD39002 58

Monitoring internal WDT clock:

Standard Type —> BD39001EKV

RSTWD | NCRST RSTWD |
unable detection :
WDT_CLK WDT_CLK 7~ WDT_CLK fault
I
|
\ WDT_CLK fault |
DCDC_CLK | |

(SWREG)

\fError detection

- RESET is always off - and after a certain time RSTWD becomes low.

RT
:l_ OSC DCDC_CLK

(SWREG) DC/DC_CLK:
clock for switching regulator
RTW 0SsCc RSTWD WDT_CLKZ

H o won forax] tede L clock for watch dog timer

Confidential © 2014 ROHM Co.,Ltd. All Rights Reserved ROHM Semiconductor GmbH




ASSP Power Supply for automotive -feature- e
Reference voltage composition
voltag posit BD39001/BD39002 ——
VREF_A REF (Buck\z:\(n)d1 Boost OUTH
Reference| Voltage — —JoutL
Block voltage | detection il
2 VREF_B o VMON1 —Llrol
- oltage detection VO1
DCDC1 | VREF A | VREF B SR
- DCDC?2
DCDC2 VREF A | VREF_A (Sem;’a?yzsws) —{Jsw2
LDO3 VREF C | VREF A VREF A
— — REF VMON2 —{rc2
(Voltage detection VO2) D RST2#
e —DrsTwo
LDO3
REF VO3
VREF_C (LDO) _D VO3
VREF_A
REF VMON3 —{rG3
(Voltage detection) _D RST3#

If VREF_A fails, fault is detected by VREF B
If VREF_C fails, fault is detected by VREF_A

ROHM Semiconductor GmbH
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60

Voltage Detectors

- Automotive Voltage Detector
- Standard Voltage Detector

- 5pin type

- 3pin type

Confidential © 2014 ROHM Co.,Ltd. All Rights Reserved ROHM Semiconductor GmbH




Voltage Detectors — Line up

SEMICONDUCTOR

61
Standard With Adjustable Delay Time With Fixed Delay Time Bipolar
Detection Open Drain CMOS o
Voltage [V] Open Drain cMOS Open Drain cMOS Delay time (ms) Colluetor
100 200 | 400 50 100 200 | 400
6.0
5.9
5.8
!
w w w L
4.9 0>9¢ 5 0>9¢ 5 Q> 5 o> 5
Sk x| % LXK | S =| 2% I3
4.8 oy d| = s d]|x &8 | s 2 >
| Ss82|2 S¢22(d zQ algs n volool= oolool=
. c c 1 [
46 | “G8Ea|d moEe |8 °a al®a slalelesglEgelgleless|E ¢
[} o o m‘g‘%‘gxxxxxg‘igxxxxx
2 gggﬁd%dﬁggg%d%dﬁ
S Y R EE F I K R B
w w w w ¢ e | 4x| @ 44t | x| @ %
2.4 0>w 0> O >w O>u X T S
23 FL X L X s L +
2 0 ED SR QEA o RO o
2.2 383 333 393 333 =
m>Oom Do mom mDOom
21 m o oM o
2.0
1.9
!
1.0
0.9

Package Lineups

¥ :Under Development

G  :SSOP5(SOT235) 7

VRVl A e B e, I BN —M:High reliability grade (105°C)
F: SOP4(SC82) N . AEC-Q100 qualified
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Automotive Voltage Detector (w/o and with WDT)

62

SEMICONDUCTOR

Detection : Detection | Output [ Circuit | Operating
Part Number Voltage Delay Time Accuracy Type |Current| Temperature WDT Package Status
BD45ExxG-M 2.3t0 4.8V t)g)r. ;(())0”1]20 +1.0% |Open Drain| 0.85pA | -40 to 105°C - SSOP5 In development
typ. 50, 100 o
BD46ExxG-M 2.3t0 4.8V or 200ms +1.0% CMOS 0.85pA | -40to 105°C - SSOP5 In development
BD48ExxG-M 2.3t0 6.0V | max. 100us +1.0% |Open Drain| 0.90pA | -40 to 105°C - SSOP5 MP
BD49ExxG-M 2.3t0 6.0V | max. 100us +1.0% CMOS 0.90pA | -40to 105°C - SSOP5 MP
BD52ExxG-M 2.310 6.0V ad’“:;tabc':e bY|  +1.0% |Open Drain| 0.95pA | -40to 105°¢ ; SSOP5 MP
BD53EXXxG-M 2.310 6.0V ad’“j;f‘bée Y| 4100 | cmos | 0.95uA | -40to 105°C - SSOP5 MP
BD37AxxFVM 1.9vV/4.1V | typ. 6.9ms *+1.5% |Open Drain| 5upA -40 to 105°C Yes MSOP8 MP
BD87AxxFVM 2?;%1\0//24'91\0/ typ. 6.9ms +1.5% |Open Drain| 5pA -40 to 105°C Yes MSOP8 MP
Open Drain Type CMOS Type
Vool Voo2
Can be used even when the Requires no external
R. Power supply voitages on the resistor.
detection and output sides differ. TR
'our Y Advantage 2
Microcontroller Vo Th. :
Operation possible when several 7ﬁ e rise time during recovery

resets are output to a single
microcontroller.

is shorter than with an open
drain type.
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What was updated? Outstanding ToDos? Date Who did it?

Revision History added last slide, added page numbering on all slides, some formatting 26.09.2014 CL

System Regulator Product Roadmap — slide 23 needs update

Download Datasheets for mentioned devices
1. prepare a complete list
2. download latest datasheets

Automotive Market Trends — slide 4 needs update

Insert Voltage detectors 13.10.2014 CL

Have a look for Voltage tracker?

What about IPS? Do we have slides available?

Checking status for Automotive Voltage Detector
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