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

BD9734KN

@ Controls up to 7 switching regulators: Step-up converter (2 channels), Step-down converter (1channel),
Configurable for step-up or step-down conversion (3 channels), step-up converter for LED (1 channels)

@ Synchronous rectifying action mode (4 channels) Built-in FET Transistor (3 channels)

@ Positive-negative regulator with soft start for CCD supply

OAbsolute maximum ratings (Ta=25°C)

Paramenter Symbol Limits Units
VBAT1,2, VCC, PVCC —0.3~85 \'/
Power Supply Voltage PVCCH, PVCCL —0.3~15 Vv
DRAIN1,23 —0.3~8.5 \
OuUT1B —0.3~20 Vv
OUT7B —0.3~17 \'
Power Input Voitage VIN+ —0.3~20 \'
VIN— —12~03 \'%
SWOUT1 4, PGIN1,PG23 —0.3~12 v
SWING,7 —0.3~20 Vv
Power Dissipation Pd Sy o
Operating Temperature Topr —25~485 C
Storage Temperature Tstg —55~+125 °C

(*1) Without extemal heat sink, the power dissipation reduces by 6.1mW/C over25°C.
(*2) Reduced by 12.0mW/'C over 25°C, when mounted on a PCB (70.0mm><70.0mm><1.6mm).

QOOperating conditions (Ta = —25~+85°C)

Parameter Symbol - % e Parametor I Smo | S0, T Unis
m VCC.PVCC |25 = 8 v = [ Mo | Ty T Wex |
Sepoly % 40 14 v Oscilator Frequency fosc 0.1 — 12 MHz
VREF Pin Connect Capacitor CVREF 10 - 47 | uF OSC Timing Resistor RT 47 - 0 ka
VREGA Pin Connedt Capactor | CVREGA 10 - 10 uF OSCT""QC% = cr 100 - 10000 | pF
SCP Pin Connect Capacitor cscP 0001 22 uF va v ,mgwme T — — = v
SS1 Pin Connedt Capacitor CsSi 0001 = 22 uF VIN—Pin Input Vorage WiN2 —10 - — v
[Driver] Positive Reguiator Output Current IOREG1 — - 50 mA
DRAN Pin Input Voltage VDRAN - - 8 v Negative Regulator Output Curent__| _IOREG2 - = 50 mA
Neh FET Output Current IOFET1 - - 700 mA Output Pin Gapagitor COREG 1.0 - 2 uf
&QF?Onggﬂ 552 P Comedt Capacior Co2 0001 = 22 F
(CH1.CH2 Sopup) oFET2 - - 300 [ ma [SW Circuit] A
Driver Output Current ot ~ ~ 2 | m DELAY Time Set-up Resistor RDELAY | 100 - 40 | ka
(CH456) SWOUT1 Sk Current ISWOUT = = 10 mA
Driver Peak Current Ipeak - = 200 mA PGOUT1 Source Current IPGOUT1 - - 100 mA
m%‘;ﬂ INPNsink - - 50 | ma PG23Sink Current IPG23 = — 1 mA
: SWOUT4 Sink Currert ISWOUT4 | - - 1 mA
© It is storongly recommended that a capacitor connect to SWOUTS Sk Currert ISWOUT6 | - — 5 | mA
VREFF,VREGA pin to prevent oscillation. SWOUT? Sk Curert ISWoUT7 | - = 50 | mA
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QkElectrical characteristics (Ta=25°C, VBAT=3V, VCC=5V, RT=11kohm, CT=180pF, STB1~7=3V, unless otherwise specified)
I Spec. | -
Pamaer]|s,nw|mlrlmlum10amas P |W=m|%lm{%|m
! 2 | _[Power Good] (POWERGOOD23
Fieforence Volage Vel | 0% | 10 | 101 v OWERGOOD 53 ot 02 T
LUine Reguiation DVO = 40 125 mV__| Voc30V~B5V Threshold Votage PG23 072 08 088 v Low—High
Load Reguiaion DVlo - 10 75 mv ﬂ;‘g’ﬁ Hysteresis widh AT 0 | a0 | an | v
Mc o Ouput los 02 1 - mA | viel-ov e Vs for Doy 5 T 20 | 22 v vm
Tntemal Feguiaion] time _ow—High
REGAOUpUtVolage | VREGA | 24 | 25 | 26 V] egimA Hysieresis widh AT | q0 [ 200 | a0 [ mv
[ (LowVolege hpul Proveriod Operaion Fauls Cio] e
Thresyond Voltage 1 Vst 345 36 375 v PVCCLmonitor Volage VSAT - 01 03 v '0=1001ﬂv
Hysteress widh 1 AV - 300 = my pG23  |-onding VINV3=1.
[ Thresyorud Volkage 2 Va2 23 24 25 V__| VCCmonkor Leak Curert
[ Hysteress widh 2 AVSD — 500 — ™ ?_ng Off ILEAK - 0 5 uA STB23=0V
3 Vi3 = 20 = vV VREGAmonitor me
[ Fysiress widh3 A8 | - | | — Ot _ =100,
Batop Gic] DELAY % on | VSAD o1 03 v | o
Osclor Froquency = % 120 | 20 | WE :
e AT Yok et 2 - y ¥ VEATpn mork Siow St Charge Curert . = 0 | 20 | 30 | A [ VeV
Sow Sat [
o G [y 14 22 | a3 uA | vest=ov FEG-ON & 125 = = L
{Protection Crout] Control Votage | OFF Vi —03 - 03 v
Timer Sart Thieshod Conirl pn Pull-down Resistarce]_FCONT | 250 | 400 | 700 | ko
_%e Ve 21 22 | 23 V| FBmonkr @REGH VIN+=16VRTA=700KE, RTB=50K0
Oup Curert 5p 05 0 5 A | VSCP=01V "Sekup value of Fesdback Wi | VP | veer | VEE T v
SCP Theshad vee | o045 | os0 | o v | Volage! —006 +005
| Volae : % [Ouput VElage | Vol - S V[ oTomA
[ SCP Sendty Volage Vesc = 2 70 | v Meimom Oupuit Curertl | imexd] - 50 - ™A
rengur wave osaiaior] stm‘_oaumm sopt - 50 - mA | VooV
AT=TIKG, Diferental Volkage of input VING=TAV]
Osciator Frecquency fosct 450 500 550 kHz CT=1800F | outputt avt - 80 160 mv o=10mA
Frocuenty Setly/er) o — 0 2 % | VeC30 Toad siatily1 Ao - 10 EON E01 10
| AT Output Vokiage VAT 0.78 100 12 v Fipple Rejectont RR1 - 40 - dB | VRR=—20dBVY,
[ErorAmpi~6) lo=1mA
Towleval OuputValage | VOL = 3 = V[ W=V Dischare Ressior RDGT | 16 | 207 | 44 G
Fighievel Output VREGA | — o TVIN=B.5VROA=100k0 FOB-50KC
| Voge VOH | o3 v L’;V:O;’v Stpvaedre®® | we | 05 | o | om 1 v
Medmum Sk Curent o ¥ | - HA | V=V [ Ouput Volage? V2 P L =
Maximum Source 100 % 7 . uA FB=17v Mapimum Output Cunrent2 Imax2 - 80 - mA
Curert VINV=09V Ofrrtal Volege O T | 10 i s o | v | V=5V,
| _(EmorAmp7] |_ouputd lo=10mA
Towlvel VoL = 3 = V] W=V Load sty X2 - 10 0| V| o01~10mA
Fighevel Ouput VREGA | — 120z,
| Volage VOH | o3 v [[w=v Fipple Rejecion? RR2 - 50 - ® | vRR=—2oaev,
— FB=17V lo=1mA
Medmum Sk Curent o ® | - HA | =14V Discharge Fession o | 5 | 0 | 2 o
Maxamum Source FB=17V [Power on Switch]
Current © ¥ | 7 - “A | vinv=ogv Oupd
vering volage ~ Vokage VSAT - o1 03 V| l=tma
e VNON 02 - M swoutt | onds
|_[PWMComparator] o~ Tme _
ot Thieshold V0 = T = V] ViDUTYo% LeakCurent | LEAK 0 5 uA | STBIOV
Votage1 2.3 00 - % = v VIDUTY100% Output
Tnput Threshold = 49 = V| VIDUTYO% Volage VSAT - o1 03 v | to=t000a
Voraged 5,67 VHI00 = % = v % 100% SwouTt4 8(*"?
me
MAXDUTY167 ot | 77 | s | w [ % [ VOVON LeskCument | EAK | - 0 5 uh | sTBasov
VS Oupt VoW | VW
MAXDUTY245 omae | 7 & % o | TEweON Volage on | VSAT | N | N6 - v ey
(Sepup) UDSEL=0V, SWOUT6 | diving —03 | —01
Goul] O Jme ! e | - 0 5 STBE=OV
Highievel vsaH | Voo [ VG T v | osoma ook Curent ki
Votage on Diving -16 | —08 Output vSWi 1 vSwI lo=10mA
Lowlevel veal | - [ o8 | 16 | V | oo Pl Bl I - V| vewiz-tov
| Volage on Diving : swoutz —03 | -01
FiSge NchFET ON on - 0 | ma | PVoCHV o came [ wea | - 0 5 | wA | smErov
Resistor (lo=200mA) || LeakCument
Loside Nch FETON o ~ 270 500 ma | PYOCLSV | (STBI~7]
Resstor (l0=200mA) STB Contol | ON VS8 | 20 - 1 v | sm
Soedor Votage 1
= T OFF VSRl | —03 | = 03 v
down | VUPDO [ 07 vee STB Pul-down Resistor 1 RSTBI 250 200 700 kQ__| S8l
245 Cortol |~ Ve STB Contol |_ON VSTBHZ |20 = 1 V_| STB234567
\olage w WP 0 - | x03 Volage? | OFF VSB2 | 03 | — [ 03 v
TPowerGood]_ (POWERGOODT) STBPudwnRessir? | RSTEZ | 250 | 400 | 700 | ko | STeoaAse7
PowerGOOD 1 rput an: 063 o7 077 v VTH = bcjtm R
| Ihreshod Volege o Low-High Serg by | Curert ISTBY - - 5 uA | STBI~7=0v
Hysteresis widh o4 100 | 20 [ 300 | mv _— 5
Ouput VPGIT | VPGl Cument2(VCCPVCC sk | ISTB2 - - 5 uA | STBI~7=0v
Volage VSAT N N - v o[ e, Cureni)
PGt | ondiving —03 | —o1 Sotp Carert VBATSK | g7 ~ o o | | o
Teak Cunert o VOC=OV
ing OF ILEAK - 0 5 STBI=OV Crout Camerton DAving 1
g e et - 100 [ 20 | wA | cTmv
[ Dethae Ressior FDS © <) o) Crout Curerton DIvng 2 ~ CI=17v
© 1 product s Gesigned for ol openalion Wit 2 radioacive erviomant, (VOC,PVGC sink Current) oc2 5 5] M| Nvessy
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38.VREF O

368.5S1

34FB1
35.INV1

37.SWOUT1

33.FB2

32.INV2

30.FB3

31.INV3

51.FB4
52.INV4 8% ]

84DTCS5
54.FBS
53.INVS

40.VREGA

83.VBAT

84.VBAT2
3.0UTiB

80.PVCCH
79.PVCCL

8.DRAINIH
9.DRAINTH

2PGIIN

8.DRAINIL
TDRAINIL

4.PGND1
5.PGND1

19BRAINBH  a1.0ELAY -

12.DRAIN2L
13.DRAIN2L

HEQNRAL

RRBRAINSH

17.DRAIN3L
18.DRAIN3L

VINPLUS
70pvee  VINPLU

73.MAIN4 57.552

71.suB4

63.VINMINUS

69.0UT5

87.SWING
88.0UT8

81.SWIN7
75.0UT78

72.PGND4

POWER
0008

EA
SWITCH

e

!

28.REG_ON O

78.UDSEL2 ©
71.UDSEL4 QO—T8*
76.UDSELS
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1.PGIOUT

21.PG23

74.SWOUT4

59.0UTPLUS

B0.NFPLUA

61.NFMINUS

62.0UTMINUS

86.SWOUTS

82.SWOUT7
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Plastic mold
(UNIT : mm)
Pin No. Pin Name
83 VBAT1
84 VBAT?2
39 VCC
70 PVCC
80 PVCCH
79 PVCCL
4,5,14,15,16,72 PGND1,234
46 GND
40 VREGA
69,68 QUTS6
75 OouUT7B
3 OuUT1B
8,9,10,11,19,20 DRAIN1,2,3H
6,7,12,13,17,18 DRAIN1,2,3L
73 MAIN4
71 SuUB4
38 VREF
64,65 DTC 5,6
34,33,30,51,54,55,50 FB1~7
35,32,31,52,53,56 INV 1~6
48,49 INV7 | V
47 NON7
36,57 SS81,2
44 RT
43 CT
42 SCP
45 SYNC_DTC
78,77,76 UDSEL2,4,5
29 MODE
22,23,24,25,26,27 STB1,234,5,6,7
41 DELAY
28 REG_ON
58 VINPLUS
63 VINMINUS
2 PG1IN
67,81 SWING,7
1 PG1OUT
21 PG23
59 OUTPLUS
60 NFPLUS
62 OUTMINUS
61 NFMINUS
37,74,66,82 SWOUT1,4,6,7
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(ONOTE FOR USE
(1) Absolute maximum rating
The device may be destroyed when applied voltage or operating temperature exceeds its absolute maximum rating. Because the
source, such as short mode or open mode, cannot be identified if the device is destroyed, it is important to take physical safety
measures (such as fusing) if a special mode in excess of absolute rating limits is to be implemented.
(@ Supply line
Since the motor’s reverse electromotive force gives rise to the retum of regenerative cuent, measures should be taken to establish a
channel for the current, such as adding a capacitor between the power supply and GND. In determining the approach to take, make
sure that no problems will be posed by the various characteristics involved, such as capacitance loss at low temperatures with an
electrolytic capacitor.
(3) GND potential
Make sure the potential for the GND pin is always kept lower than the potentials of all other pins, regardless of the operating mode.
(4) Thermal design
Be sure to factor in allowable power dissipation (Pd) in actual operation, and to build sufficient margin into the thermal design to
accommodate this power loss.
(5) Operation in strong magnetic fields
Use in strong electromagnetic fields may cause malfunctions. Exercise caution with respect to electromagnetic fields.
(6) ASO
Set the parameters so that output Tr will not exceed the absolute maximum rating or ASO value when the IC is used.
(7) Themal shutdown circuit
This IC is provided with a buitt-in thermal shutdown (TSD) circuit, which is activated when the chip temperature reaches the threshold
value listed below. When TSD is on, the device goes to high impedance mode. Note that the TSD circuit is provided for the exclusive
purpose shutting down the IC in the presence of extreme heat, and is not designed to protect the IC per se or guarantee performance
when or after extreme heat conditions occur. Therefore, do not operate the IC with the expectation of continued use or subsequent
operation once the TSD is activated.
(8) 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.,
(9) Voltage of STB pin
The threshold voltages of STB pin are 0.3V and 2.0V. STB state is set below 0.3V while action state is set beyond 2.0V.
The region between 0.3V and 2.0V is not recommended and may cause improper operation.
(10) Setting Max Duty
Max duty limit might not work nommally at high frequency. Consider adequate margin when
operating circuit above the maximum allowable switching frequency.
(11) Please use the same power supply of driver block as that of main block.
This IC can't be used on the application that arbitrary voltage is applied to driver block.
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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 with 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.

About Export Control Order in Japan

Products described herein are the objects of controlled goods in Annex 1 (Item 16) of Export Trade Control
Order in Japan.

In case of export from Japan, please confirm if it applies to "objective" criteria or an "informed" (by MITI clause)
on the basis of "catch all controls for Non-Proliferation of Weapons of Mass Destruction.

Appendix1-Revl1.1



Contact us

Attached-1

Thank you for your accessing to ROHM product informations.
More detail product informations and catalogs are available,

please contact your nearest sales office.

Please contact our sales offices for details ;

U.S.A/ San Diego TEL : +1(858)625-3630 FAX : +1(858)625-3670
Atlanta TEL : +1(770)754-5972 FAX : +1(770)754-0691
Dallas TEL : +1(972)312-8818 FAX : +1(972)312-0330
Germany / Dusseldorf TEL : +49(2154)9210 FAX : +49(2154)921400
United Kingdom / London  TEL : +44(1)908-282-666  FAX : +44(1)908-282-528
France / Paris TEL : +33(0)1 56 97 30 60 FAX:+33(0) 1 56 97 30 80
China / Hong Kong TEL : +852(2)740-6262 FAX : +852(2)375-8971
Shanghai TEL : +86(21)6279-2727  FAX : +86(21)6247-2066
Dilian TEL : +86(411)8230-8549 FAX : +86(411)8230-8537
Beijing TEL : +86(10)8525-2483  FAX : +86(10)8525-2489
Taiwan / Taipei TEL : +866(2)2500-6956  FAX : +866(2)2503-2869
Korea / Seoul TEL : +82(2)8182-700 FAX : +82(2)8182-715
Singapore TEL : +65-6332-2322 FAX : +65-6332-5662
Malaysia / Kuala Lumpur  TEL : +60(3)7958-8355 FAX : +60(3)7958-8377
Philippines / Manila TEL : +63(2)807-6872 FAX : +63(2)809-1422
Thailand / Bangkok TEL : +66(2)254-4890 FAX : +66(2)256-6334

Japan /
(Internal Sales)

Tokyo
Yokohama
Nagoya

Kyoto

2-1-1, Yaesu, Chuo-ku, Tokyo 104-0082
TEL : +81(3)5203-0321 FAX : +81(3)5203-0300

2-4-8, Shin Yokohama, Kohoku-ku, Yokohama, Kanagawa 222-8575
TEL : +81(45)476-2131 FAX : +81(45)476-2128

Dainagayo Building 9F 3-28-12, Meieki, Nakamura-ku, Nagoya,Aichi 450-0002
TEL : +81(52)581-8521  FAX : +81(52)561-2173

579-32 Higashi Shiokouji-cho, Karasuma Nishi-iru, Shiokoujidori, Shimogyo-ku,
Kyoto 600-8216

TEL : +81(75)311-2121  FAX : +81(75)314-6559

(Contact address for overseas customers in Japan)

Yokohama

TEL : +81(45)476-9270  FAX : +81(045)476-9271

As of 18th. April 2005




