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A time- shari

% ntrol system eliminates the need for a transformer

Power@ntrol IC for Digital Still Cameras AN30211A

| O\@mew

911A is a having one channel of 5V output that can

e used for self-biasing and six channels of PWM-based
<Q\\DC DC converter control outputs. With minimum operating
voltage as low as 1.51V, this IC can be powered from two
batteries. Use of a time-sharing system eliminates the need
for a transformer for CCD power supply circuit. A built-in
switched capacitor-type phase compensation filter and error
amp controlled soft-start system help reduce the number of
externally connected components to minimize the mounting
area. This allows equipment to be designed more compactly
and lighter in weight.

B Feature
e Built-in synchronous rectification circuit.

¢ Built-in low-input voltage malfunction prevention function.

¢ Built-in timer latch-type protection circuit for short-circuit
thermal and over voltage.

¢ Time-sharing control used for CCD power supply circuit.

¢ Built-in switched capacitor type phase compensation filter.
¢ Krror amp controlled soft-start.

¢ Independent control for all channels.

e Ultra-small, slim package.

B Applications

Digital still cameras

B Electrical Characteristics
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Parameter

AN30211A

Operating power

1.51 to 4.6V ( with two AA size batteries)

supply voltage 2.52V to 7.2V (with four AA size batteries, Lithium battery)
Self-biasing output 5V (Step-up 1-ch) « f'\\
DSP driving output 3.3V/250mA,1.5V/250mA (synchronous rectification 2-ch) C )/;\\>
LCD driving output 12V/40mA,10V/17TmA (Step-up 2-ch) m\> d
CCD driving output 15V/10mA,-8V/10mA (Time-sharing 2-ch) /\V\\\&
#Note : Output voltage/currents listed above are examples. \( ) o
Self-biasing output can be used as 5V,20mA power supply. m\%
xO" |
Y

Products and specifications are subject to change without notice.
Please ask for the latest Product Standards to guarantee the satisfaction

of your product requirements.
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M Block Diagram

Application circuit example ‘Tow AA type battary:VCC3S input,VCC3S=1.51V to 4.6V,CH2/CH3 Nch-MOS
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B Pin Description

Pin Symbol Description Pin Symbol Description

No. No.

1 SS3 Ch.3 Soft-start setting pin 33 LOUT LOUT output pin

2 MODE Time-sharing setting pin 34 OouUT1 Ch.1 step-up output pin

3 LOAD LOAD stop setting pin 35 VCC1P Ch.1,2/L,3/L,4 to 7 driver Vce

4 DT2 Max. duty setting pin 36 DO Dropper error amp output pin

5 DT3 Max. duty setting pin 37 DEI Dropper error amplifier inverting input
pin

6 IN4 Ch.4 error amp inverting input pin 38 DI Dropper output monitor pin

7 EO4 Ch.4 error amp output pin 39 EO1 Ch.1 error amp output pin

8 NIN5 Ch.5 error amp non inverting input 40 IN1 Ch.1 error amp inverting input pin

pin

9 IN5 Ch.5 error amp inverting input pin 41 EO2 Ch.2 error amp output pin

10 EO5 Ch.5 error amp output pin 42 IN2 Ch.2 error amp inverting input pin

11 IN6 Ch.6 error amp inverting input pin 43 EO3 Ch.3 error amp output pin

12 EO6 Ch.6 error amp output pin 44 IN3 Ch.3 error amp inverting input pin

13 IN7 Ch.7 error amp inverting input pin 45 CT Oscillator frequency setup capacitor
connection pin

14 EO7 Ch.7 error amp output pin 46 RT Oscillator frequency setup resistor
connection pin

15 VM60O Inverting amp output pin 47 VCC3S Battery low-voltage application pin

16 VMs6I Inverting amp inverting input pin 48 VCC28 Battery voltage application pin

17 DOUTI DOUTI output pin 49 SCP Short-circuit protection time constant
setup capacitor connection pin for ch.1
to ch.7

18 DOUTB DOUTB output pin 50 SS1 Ch.1 soft-start setting pin

19 ouT7 Ch.7 driver output pin 51 USsS Ch.2 to 7 common soft-start setting pin
(without Ch.3)

20 ouUTe Ch.6 driver output pin 52 uD2 Ch.2 step-up/down switching pin

21 ouTs Ch.5 driver output pin 53 VCCI1S8 Signal Vee

22 ouUT4 Ch.4 driver output pin 54 VREF Reference voltage output pin

23 GND1P Ground pin for ch.1,2/L,3/L,4 to 7 55 PNSW2 Ch.2 high-side/Pch,Nch switching pin

driver

24 LO3 Ch.3 low-side driver output pin 56 PNSW3 Ch.3 high-side/Pch,Nch switching pin

25 MO3 Ch.3 middle-side output pin 57 GND1S Signal GND

26 HO3 Ch.3 high-side driver output pin 58 CTL1 Ch.1 ON-OFF start-up input pin

27 VCC3Pp CH3 US driver Vee 59 CTL2 Ch.2 ON-OFF start-up input pin

28 LO2 Ch.2 low-side driver output pin 60 CTL3 Ch.3 ON-OFF start-up input pin

29 MO2 Ch.2 middle-side output pin 61 CTL4 CH4 ON-OFF start-up input pin

30 HO2 Ch.2 high-side driver output pin 62 CTL5 Ch.5 ON-OFF start-up input pin

31 VvCC2p CH2 US driver Vce 63 CTL6 Ch.6 ON-OFF start-up input pin

32 DOUT DOUT output pin 64 CTL7 Ch.7 ON-OFF start-up input pin




B Absolute Maximum Ratings

Parameter Symbol Rating Unit Note

Storage temperature Tstg -55to 125 °C 1
Operating ambient temperature Topr —20 to 85 °C 1
Supply voltage Voeors 6.9 v

Vacas Vocsg voltage Vecss 7.5/6.9 A4

Vs
Supply current Tec - mA
Power dissipation Pd 184 mW 2

Allowable voltage applied to

+0.
power VCClP VCClP VCClS 0.1 Vv

Allowable voltage applied to
Ch.2 high-side transistor PNSW2 Veoeigt0.1 v
selection input

Allowable voltage applied to
Ch.3 high-side transistor PNSW3 Veoeigt0.1 v
selection input

Allowable voltage applied to VoL
+
control input 1/2/3/4/5/6/7 5/6/7 Veerst0:1 v
Allowable current applied t
pple © IREF -5 mA
reference power supply
Allowable voltage applied to
output voltage detection input Vor Veers v

DI

Allowable voltage applied to
error amplifier (1 to 7 and Vivvzssias: ‘0.2 to Voo g v

Npe)input pin 6/7/NIN5
Allowable voltage applied to
Error amplifier (dropper) input Vg Vooig v
pin
Allowable voltage applied
between Voogp and MO2 PYMO2 Voerst0-1 v
Allowable voltage applied
between Vogp and MO3 PVMO3 Voerst0-1 v
Allowable voltage applied to
MODEgpinpp VmopE Veorgt0.1 Vv
Allowable voltage applied to
LOADgpin PP Vioap Veorgt0.1 Vv
Allowable voltage applied to
UD2 §in PP Vupsg Veorgt0.1 Vv
Allowable voltage applied to
VMS6I f)in PP Ve ‘0.2 to Voag Vv

Notel) Except for the operation ambient temperature and storage temperature, all ratings are for Ta=25 °C.
Note2) Ta=85 °C, Package only.



B Operating Supply Voltage Range

Voogs 2,52V to 7.2V
Supply voltage Veers 4.5V to 5.5V
Vs 151V to 4.6V

B Electrical Characteristics (unless otherwise specified, ambient temperature is 25°C+2°C, Vs (Vocss) =3V,
VeeisVecipropap=2V, Crer=0.1uF)

Parameter Symbol condition min typ max Unit
Reference voltage
Reference voltage Vigr Igpr="0.1mA 1.247 1.26 1.273 v
Line regulation Line Veoergs=4.5 to 5.5V - 3 15 mA
Load regulation Load Iger=0 to -1.0mA -24 -12 - mV
Veeis UV.LO
U.V.L.O start voltage Veeison 3.8 4.0 4.2 v
U.V.L.O stop voltage Vee1soFr 3.6 3.8 4.0 v
Veeos Veecss UV.L.O
U.V.L.O start voltage Veesson At Vieag input 1.331 1.418 1.505 v
U.V.L.O stop voltage Voossorr At Viesg input 1.251 1.338 1.425 v
U.V.L.O start voltage Veesson At Viegg input 2.05 2.28 2.51 v
U.V.L.O stop voltage Vooasorr At Viegg input 2.0 2.23 2.46 v
Dropper amplifier
Output sink current Igg Veess=3V 8 16 - mA
Output leakage current Iy Veoesg=3V - - 2 LA
Output block
High-level output voltage (ch.1) Vin log="1mA Veore Voore Veorr v

-1.0 -0.7 -0.4

High-level output voltage (ch.4,5,6,7) Viwsen log="1mA chip - - v
Low-level output voltage (ch.1,4,5,6,7) Viiusen lop=1ImA - - 0.1 v
N-ch on resistance (ch.1,4,5,6,7) Rusasien [,=30mA - 3 10 Q
P-ch on resistance (ch.1) Rpy [o=-30mA - 30 40 Q
P-ch on resistance (ch.4,5,6,7) Ropunsen [5="-30mA - 3 10 Q
t?lv'vz')sde high-level output voltage Viom Tog=1mA V((;Cip B B v
t?lv'vz')side low-level output voltage Viows T =1mA B B 01 v
E}Iilg'lzl)'mde high-level output voltage Viors Iog=1mA V(C)Cip _ _ v
E}Iilg'lzl)'mde low-level output voltage Viors I,,=1mA B B 1:—/10012 v




B Electrical Characteristics (continued)

Parameter Symbol condition min typ max Unit
Output block
L.O2 pin N-ch. on resistance Rorn [5=30mA - 3 10 Q
LO2 pin P-ch. on resistance Rorp [o=-30mA - 3 10 Q
HOZ2 pin N-ch. on resistance Romn [,=30mA - 3 10 Q
HOZ2 pin P-ch. on resistance Ropp [o=-30mA - 3 10 Q
Low-side high-level output voltage . Vearp B B
(ch.3) Vions log="1mA 0.1 v
%OW'Slde low-level output voltage Viows T =1mA B B 01 v
ch.3)
High-side high-level output voltage . Vearp B B
(ch.3) Vions log="1mA 0.1 v
High-side low-level output voltage _ MO3
(ch.3) Viors lor=ImA - - +0.1 v
LLO3 pin N-ch. on resistance Ran [,=30mA - 3 10 Q
LLO3 pin P-ch. on resistance Rarp [o=-30mA - 3 10 Q
HOS3 pin N-ch. on resistance Rapn [5=30mA - 3 10 Q
HOS3 pin P-ch. on resistance Rapp [o=-30mA - 3 10 Q
Ch.1 maximum output duty ratio Dumazx 82 88 94 %
Ch.2,3 maximum output duty ratio Dumazxas 81 88 95 %
Ch.4,5 maximum output duty ratio Dumazass 87 93 99 %
Ch.6 maximum output duty ratio Dtmaxe MODE=H without time- 87 93 99 %
Ch.7 maximum output duty ratio DUmax? sharing 87 93 99 %
Oscillator
Oscillator f 1
seifiator lrequency £ Vioss=3V 110 270 430 kHz
at the time ch.1 startup
Oscillator f 2
soifiator trequency fo Viaps=3V 110 270 430 KkHz
at the time ch.1 startup
Max. output duty ratio 1
D Veess=3V 76 86 95 %
at the time ch.1 startup st ouss ’
Max. output duty ratio 2
D Vecas=3V 72 82 92 %
at the time ch.1 startup Ust cozs ’
CT=180PF RT=30kQ
Ch.1 to 7 oscillator frequency fourieni ’ 465 525 585 kHz
151617 MODE:H
Error amplifier ch.1 to ch.7
Input threshold voltage Vv
TH1/2/3/4/ 1.22 1.26 1.3 A%
IN1 /2/3/4/516/7 51617
Input bias current I
BO1/2/3/4/ -0.2 - 0.2 A
IN1/2/3/4/5/6/7T/NIN5 5617 NING #
High level output voltage Vi 10 B B v
EO1/2/3/4/5/617 15/6/7




B Electrical Characteristics (continued)

Parameter Symbol condition min typ max Unit

Low level output voltage VaL s B B 0.9 v
EO1/2/3/415/617 5/6/7
Output source current £KO1/2/3/4/5/6/7 lso1/21a -28 -20 -12 LA

817
Output sink current £O1/2/3/4/5/6/7 1311/2//3/4/5/ 40 - - LA

6/7

Short-circuit protection circuit ch.1 to ch.7
Pin voltage in standby mode Veepo - - 0.1 v
Latch threshold voltage 1 Virmor Veoesg=3V 1.12 1.24 1.36 v
Latch threshold voltage 2 VirHos Veoogg=3V 1.07 1.217 1.31 v
Pin voltage after latch operation Varo - - 0.1 v
Charge current 1 loncor Veoesg=3V, Vgopo=0V -2.92 -2.22 -1.52 LA
Charge current 2 Tencos Veees=3V, Veepa=0V -3.16 -2.22 -1.28 LA
Control
Pin current CTL.1/2/3/4/5/6/7 lerLaesi Vo =2.7V -1 - 10 LA

/5617
Pin current MODE/LOAD/UD2 I%S%EI;LO V=2.7V -1 - 10 LA

2
High-level input voltage A — 97 B B v
CTL2/3/4/516/7 4/5/6/7
Low-level input voltage VoriLas, B B 03 v
CTL2/3/4/516/7 4/5/6/7
High-level input voltage 15 B B v
MODE/LOAD/CTL1 '
Low-level input voltage B B 03 v
MODE/LOAD/CTL1 '
Current consumption
. SS1=0V with Vasg input
Average quiescent current Tyocss and without ch.1 - 500 700 uA
consumption current 1 at startup .
external transistor
. SS1=0V with Vgeeg input
Average quiescent current Tyocss and without ch.1 - 450 650 LA
consumption current 2 at startup .
external transistor

Average quiescent current I Ch.1 to Ch.7 with output B 3 3 mA
consumption ccav) set to off
Standby current 1 Tegs Veoesg=3V,CTL1 to7=0V - 5 10 LA
Standby current 2 Tepg Veges=3V,CTL1 to7=0V - 5 10 LA
Time-sharing control amp.
Input threshold voltage 0.228 0.25 0.272 vV
High-level output voltage 1.0 - - vV
Low-level output voltage - - 0.2 vV




B Timing Chart
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125

Ambient Temperature Ta (c0C)



