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Silicon Monolithic Integrated Circuit
7—-Channel Switching Regulator Controleer for Digital Camera

BD9749MWV
Fig1
Fig1
Fig2

@1.5V minimum input operating

@ Supplies power for the intemal circuit by using charge—pump circuit which outputs a voltage twice bigger than VBATvoltage.
or a equal voltage as VBAT + VIN.

@Contains step-up converter(1ch), step-down converter(1ch), cross converter(1ch), configurable for step-up/step—down converter(2ch).

@Contains 4FETs for the cross converter channe

@3channels contain transistor for synchronous rectifying action mode.

@Contains a FET for step-up converter for CCD.

@ALL channels contain intemal compensation between inputs outputs of emmor amps.

@Corntains sequence control circuit for ch2,3 and 4. Sequence for ch5 and 6 are configurable for two types.

@Two channels have high side switches with soft start function.

@ Two channels have PMOS back gate control circuit.

@thermally enhanced QFNA48 package.(7mm x Tmm, 04mm pitch)

OAbsolute maximum ratings (Ta=25°C)

Parameter Symbol Limits Units
Power Supply Boltage VBAT —03~7 \
VHx1~4 —03~7 \
HS6HHSTH —03~7 \'
Power bput Voltage VLx6 —03~18 \
VIN -03~7 \
lomaxLx1 +12 A
lomaxHx2 +15 A
Output Current lomaxHx3~4 +12 A
lomaxHS6~7 +12 A
lomaxLx6 +08 A
Power Dissipation Pd 060 *1 w
Operating Temperature Topr —25~+85 °c
Storage Temperature Tstg —55~+150 °C
Junction Tempareture Timax +150 °c
(1) Without extermnal heat sink, the power dissipation reduces by 48mW/°C over 25°C,
ORecommended operating conditions
Spec .
Parameter Symbol VN ~F A Unit
Power Supply Voltage VBAT 15 55 v
VREF Pin Connecting Capacitor CVREF 047 10 47 uF
VREGA Pin Connecting Capacitor CVREGA 047 10 47 uF
SCP Pin Connecting Capacitor CSCP - - 047 uF
C+H to CH_ connecting Capacitor CF 10 - - uF
[Oscillator]
Oscillator Frequency fosc 06 12 15 MHz
OSC Timing Resistor RT 47 62 120 kQ
Status of this document

The Japanese version of this document s the official specification. Please use the translation version of this document as a reference to expedite understanding of the official version.
if these are any uncertainty in translation version of this document, official version takes priority.
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OElectrical characteristics (Ta=25°C, VBAT=3V, RT=62k, STB1~7=3V)
‘Standerd vaus ] ) Standard vakee
Parameter Symbd Units Convitions Parameter Symbal Units Conditions
My | TP | owmax Mo | TP | MAX
[Charge Pump Gircuit) [Output Driver]
Output Voltage _ To=ImA, NVI~7=12V CH1 Hghside SW _
U VOt Vopout! | 52 54 v ; N R RONIP 2 | 3 | mQ | Hxi=sv
Ory for intermal Curent CH1 Lowside SW
?‘X‘Z";;d")’ Vopout2 | 45 48 - V | VBAT=25V,NVI~T=12v ON Resistance RONIN 2 | 180 | mQ | CPOUT=S4V
o NONS=-02V CH2 D21 ST
Output _ _ Highside SW RONZIP | — 0 | 20 | mg | EIM
¥ Vepro 3 Q | CF=tuF,VBAT=25V ON R CPOUT=54V
Operating CH2LX21Pn
60 7 %0 Kt | RT=6%Q
Frequency o Lowside SW RONZIN | — 130 | 20 | mQ | cPOUT=54V
Minimum VBAT ON Resistance
Vatt 15 - -
Voitage M CH2LX2%Pn
{irterel Regudator VREGA] Highside SW RONZP | — 180 | 280 | mQ | vouTzsov
OuptVitage | VREGA | 24 [ 25 26 v lo=5mA ON Resistance:
[Prevention Girouit of Miss Operation by Low voltage input] CH2 LX22Pin
TheshddVotage | Vatdt [ — [ 215 230 v VREGA Moritor Lowside SW RONZN | — 130 20 | mQ | CPOUT=54V
HysteressWidth | AVt [ 50 [ 100 200 mA ON _Resistance
[Short Girouit Protection] CH3 Hghside SW _ HX3=30V,
S0P Sty - - " —T ON e RON3P w | | m@ | S
Voltoge CH3Lowside SW RONN [ — | 10| 20 | m@ | crourssav
SCP Out Source ON
Iscp 2 4 6 A | Vsp0v -
Curent CHé Hghside SW
d RON®P | — 20 | 30 | mQ | HusSOV
SCP Threshad Vsop 09 10 11 v ON Resistarce
Vatage ’ ) GHA Lowside SW —
T ; N RON4N 120 | 20 | mQ | cPouT=s4v
Frequency CHE NMOS SW _
i foscl 10 12 14 | Mt | RT=6%Q NI, RONGN 40 | 1 | mQ | croutsav
Frequency CH67 Load SW _ HSGHHSTHOV
i fosc2 05 06 07 | M | RT=6xQ ON Recctorce RON6TP w | w | me | ST
‘Max Duty _ _ CHS Driver Ve _ PVOCS _ v
134(5m Dmaxtd 100 8 | vsorov x Otk Vtags H outH 5
Vo Doty CHS Driver v
: outSL - 05 10 v
14(Sp ) Dmaxtu | 86 92 % % Outout Valtzge L
Mex Duty 567 Dmax2 8 2 % % OUT7 Driver Vot | - || _ v
Max Duty o . Output Vaitage H -15
CH2LX21 Drmad OUTY Driver _
VoutT 05 10 v
Mex Duty Drexd | 78 8 0 % ALL L
CH2LX22 [Switch to configure step up/down, Switch to configure CCD sequence]
[Ervor AVP) Wwsai4 | Swdwn | VUDDO fo — || v
routBiasCurert | INV - 0 50 nA | INVI~7.NONG=AOV Cortre
Ve VlD‘P - ooy
1NV Threshad viwi | am | os | o8l vV | CHi~a e i 0 xw | Vv
Votage! wih GROUT
W CODSEQ VSEQG 0 - s v
Threshold w2 | 0% | 10 | 101 v | cHew Cortrd = o
Voltage2 Vot VSEQV - cPouT \
NV Threshold sequence xQ7
v VIV | 30 | 40 | 42 mv | oHm [STB1~7]
[Base Bias Valtage Vi for rwested Charnel] i Actie VSTBHI | 15 - | 55 v
a5 vouts | 609 | 600 | 591 | V | NONSresstori2®, 7Q Voo Moohdie | VSTRL1 | 03 | — | 03 | V
= STB Pn RSTBI | 150 | 240 | 350 | kQ
Line Regidation DVLi — 40 125 | mV | CPOUT=15~55V Pul down Resk
Load Regaation DVio = 10 75 V| ieEI0uA~T100A STB24,
- 5.7Pn RsTB2 | 20 | 40 [ 00 | k@
Output Currert bs 2 | 10 — | ma | verov Pl down Resistance
When shorted [Circuit Cunrent}
S_“’I';?"d VeAT s | — - 5 | uA
SR Strt Trre Tssl 34 44 54 | msec | RT=6Q X ~ _ . A | S
B3 w’ STB2 UDSEL14-GPOUT
Tes2 12 22 32 | msec | RT=6XQ X temire ISTB3 — — 5 UA | Sew UDSEIED
Soft Start Time =
cH5 X ISTB4 - - 5 HA
Tss3 34 44 54 msec | RT=6X%Q termirel
Soft Start Time Crruuit Curert!
CHeT (VBAT current Wi~H,
Tesh 44 55 66 RT: — .
Soft Start Time e 2R when voltage suppled foo » 10| mA | \oree v veatay
for the terminal)
o NI~
(CPOUT curent o2 - 30 50 mA | NONe=-Q2v.cPOUT=a4V
when vditage suppled CHH, CH=0PEN
for the terminal)

©This product is not designed for normal operation with in a radioactive environment
S The protective circuit start working when circuit is operated by 100% duty.
So it is possible to use only for transition time shorter than charge time for SCP.
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OPin Assignment =Block Diagram
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OPin Description
VBAT Input for battery boltage L2t Terminal for connecting inductor for CH2 input
VIN Petuming voltage from output terminal b2 Terminal for connecting inductor for CH2 output
CPOUT Output terminal for Charge Pump VOUT2 CH2 output voltage
GND Ground terminal HSBHHSH Power supply for intemal load switch
CH Terminal for connecting flying capasitor HS6LHS7L Output terminal for intemal load switch
for Charege Pump (H side) INV12346,7 Error AMP inverted input
oL Terminal for connecting flying capasitor NONS Error AMP non—inverted input
for Charege Pump (L side) INVTI Error AMP inverted input
PGND1,234,567 Ground terminal for intemal FET RT For connecting a resistor
VREGA VREGA output to set the OSC frequency
VREF CHB5 base bias voltage scp for connecting a capacitor
PVCC5 CH5 PMOS VCC input for driver to set up the delay time of the SCP
ouTs Terminal for connecting gate of CH5 PMOS UDSEL14 Step—up/down switching mode selection
ouT? Terminal for connecting gate of CH7 NMOS ) (H: step—down / L step—up)
Input terminal for synchronous High side ON/OFF switch
Hx134 b Porer et o ot D STBIZ34756 | |} Operating over 15V
Lx1,346 Terminal for connecting inductors Terminal for setting CCD sequence
He Power supply for channel 2 CCDSEQ (H: Independent,
L: Inverted channel starts after step—up starts)
OPackage
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(OOperation Notes

1.) Absolute maximum ratings
This product is produced with strict quality control. However, the IC may be destroyed if operated beyond its absolute
maximum ratings. If the device is destroyed by exceeding the recommended maximum ratings, the failure mode will be difficult
to determine. (E.g. short mode, open mode) Therefore, physical protection counter-measures (like fuse) should be implemented
when operating conditions beyond the absolute maximum ratings anticipated.
2.) GND potential
Make sure GND is connected at lowest potential. All pins except NON5, must not have voltage below GND. Also, NON5 pin must
not have voltage below - 0.3V on start up.
3.) Setting of heat
Make sure that power dissipation does not exceed maximum ratings.
4 ) Pin short and mistake fitting
Avoid placing the IC near hot part of the PCB. This may cause damage to IC. Also make sure that the output-to-output and output
to GND condition will not happen because this may damage the IC.
5.) Actions in strong magnetic field
Exposing the IC within a strong magnetic field area may cause malfunction.
6.) Mutual impedance
Use short and wide wiring tracks for the main supply and ground to keep the mutual impedance as small as possible. Use inductor
and capacitor network to keep the ripple voltage minimum.
7.) Voltage of STB pin
The threshold voltages of STB pin are 0.3V and 1.5V. STB state is set below 0.3V while action state is set beyond 1.5V.
The region between 0.3V and 1.5V is not recommended and may cause improper operation.
The rise and fall time must be under 10msec. In case to put capacitor to STB pin, it is recommended to use under 0.01 xF.
8.) Thermal shutdown circuit (TSD circuit)
The IC incorporates a built-in thermal shutdown circuit (TSD circuit). The themmal shutdown circuit (TSD circutt) is designed only
to shut the IC off to prevent runaway thermal operation. It is not designed to protect the IC or guarantee its operation. Do not
continue to use the IC after operating this circuit or use the IC in an environment where the operation of this circuit is assumed.
9.)Rush current at the time of power supply injection.
An |C which has plural power supplies, or CMOS IC could have momentary rush current at the time of power supply injection.
Please take care about power supply coupling capacity and width of power Supply and GND pattem wiring.
1 0.)IC Temminal Input
This IC is a monolithic IC that has a P- board and P+ isolation for the purpose of keeping distance between elements. A P-N junction
is formed between the P-layer and the N-layer of each element, and various types of parasitic elements are then formed.
For example, an application where a resistor and a transistor are connected to a terminal (shown in Fig.15):
(OWhen GND > (terminal A) at the resistor and GND > (terminal B) at the transistor (NPN), the P-N junction operates as
a parasttic diode.
(CWhen GND > (terminal B) at the transistor (NPN), a parasitic NPN transistor operates as a resutt of the NHayers of other
elements in the proximity of the aforementioned parasitic diode.
Parasitic elements are structurally inevitable in the IC due to electric potential relationships. The operation of parasitic elements
Induces the interference of circuit operations, causing malfunctions and possibly the destruction of the IC. Please be careful not to
use the IC in a way that would cause parasitic elements to operate. For example, by applying a voltage that is lower than the
GND (P-board) to the input terminal.

. Transistor (NPN)
Resistor B
(Terminal A) (Teminal B) C e E
© — r
Z  GND  (TeminalA)
Pt VW p+ O_?_'\/V\/_ z z
N y Parasitic element
N ! N 1
i
i Parasitic element :T ! GND
1
mr Parasit‘ic element 7r GND

Fig - 3 Simplified structure of a Bipolar IC
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Appendix

Notes

@ No technical content pages of this document may be reproduced in any form or transmitted by any
means without prior permission of ROHM CO.,LTD.

@ The contents described herein are subject to change without notice. The specifications for the
product described in this document are for reference only. Upon actual use, therefore, please request
that specifications to be separately delivered.

@ Application circuit diagrams and circuit constants contained herein are shown as examples of standard
use and operation. Please pay careful attention to the peripheral conditions when designing circuits
and deciding upon circuit constants in the set.

@ Any data, including, but not limited to application circuit diagrams information, described herein
are intended only as illustrations of such devices and not as the specifications for such devices. ROHM
CO.,LTD. disclaims any warranty that any use of such devices shall be free from infringement of any
third party's intellectual property rights or other proprietary rights, and further, assumes no liability of
whatsoever nature in the event of any such infringement, or arising from or connected with or related
to the use of such devices.

@ Upon the sale of any such devices, other than for buyer's right to use such devices itself, resell or
otherwise dispose of the same, no express or implied right or license to practice or commercially
exploit any intellectual property rights or other proprietary rights owned or controlled by

® ROHM CO., LTD. is granted to any such buyer.

@ Products listed in this document are no antiradiation design.

The products listed in this document are designed to be used with ordinary electronic equipment or devices
(such as audio visual equipment, office-automation equipment, communications devices, electrical
appliances and electronic toys).

Should you intend to use these products with equipment or devices which require an extremely high level
of reliability and the malfunction of which would directly endanger human life (such as medical
instruments, transportation equipment, aerospace machinery, nuclear-reactor controllers, fuel controllers
and other safety devices), please be sure to consult with our sales representative in advance.

It is our top priority to supply products with the utmost quality and reliability. However, there is always a chance
of failure due to unexpected factors. Therefore, please take into account the derating characteristics and allow
for sufficient safety features, such as extra margin, anti-flammability, and fail-safe measures when designing in
order to prevent possible accidents that may result in bodily harm or fire caused by component failure. ROHM
cannot be held responsible for any damages arising from the use of the products under conditions out of the
range of the specifications or due to non-compliance with the NOTES specified in this catalog.

Thank you for your accessing to ROHM product informations.
More detail product informations and catalogs are available, please contact your nearest sales office.

ROHM Customer Support System THE AMERICAS / EUPOPE / ASIA / JAPAN

www.rohm.com Contact us : webmaster@ rohm.co. jp

TEL:+81-75-311-2121
FAX : +81-75-315-0172
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