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Facilitating n@% ompact and lightweight equipment designs.
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30213A IC has three channels of PWM-based DC- o Unit : mm
RE converter control outputs. S0 0050
@A le to operate on a minimum operating voltage as low as
7 1.7V, the IC can be powered from two batteries. A time-
sharing system does not require a transformer in the CCD
power supply circuit. A built-in switched capacitor type
phase compensation filter and error amp controlled soft-
start system allow fewer externally connected components, (1 )

minimizing the mounting area. \
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B Feature

¢ Can be powered from two “AA” batteries (1.7V to 3.2V) or LLLLLLL
one lithium battery cell (2.6V to 5.5V)
¢ 3-channel power outputs :
3.3V power supply for synchronous rectifier voltage rise/fall control
16V/-8V power supply for time-sharing control -

¢ Independent control for all channels R )

e Built-in low-input voltage malfunection prevention function QFNO28-P-0405B
(2 “AA” batteries: 1.51V, 1 lithium cell: 2.52V)

¢ Built-in timer latch type protection against short-circuits

e External setting for soft start

e Built-in phase compensation filter

¢ Time-sharing proportion: voltage rise 1/inversion 3 or voltage
rise 1/inversion 7; selectable with setting terminal

¢ Ultra-small, slim package
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B Applications

CCD cameras (digital still cameras, cellular phone cameras, etc.)
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Products and spegcifications are subject to change without notice. Semiconductor Company, Ma@ ita Electric Industrial Co.,Ltd.
Please ask for the latest Product Standards to guarantee the satisfaction
of your product requirements. 1 Kotari-yakemachi, Nagaoka& Kyoto 617-8520, Japan
New publication, effective from 26 Nov. 2004 Tel. +81-75-951-8151 /g\:&
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B Pin Description

Pin No. | Symbol | Description Pin No. | Symbol Description

1 CTL1 Ch.1 ON-OFF start-up input pin 15 VCC1AP Ch.1(UD2/3/4) and Ch.21/22 driver Vece

2 CTL2 Ch.21/22 ON-OFF start-up input pin 16 VCC1BP Ch.1,UD1 driver Vce

3 MPX Time-sharing setting pin 17 VO1 Ch.1 detection resistance pin

4 SS2 Ch.21/22 soft-start setting pin 18 IN1 Ch.1 error amp inverting input pin

5 IN22 Ch.22 error amp inverting input pin 19 EO1 Ch.1 error amp inverting input pin

6 IN21 Ch.21 error amp inverting input pin 20 SS1 Ch.1 soft-start setting pin

7 VM21 | Ch.2 error amp inverting input pin 2L | atsw | oW bolage protection switching

8 OUT22 | Ch.22 driver output pin 22 VCC2S Battery voltage application pin

9 | ourar | oh21 driver outputpin 2 |Rr | Ot freauency sy reistor

10 GNDIP | Ground pin for Ch.1/21/22 driver 24 |cT Oscillator frequency setup capacitor
connection pin

11 UD4 Ch.1 step-up/down output gate pin 4 25 VCCI1S Signal Vee

12 UD3 Ch.1 step-up/down output gate pin 3 26 VREF Reference voltage output

13 UDb2 Ch.1 step-up/down output gate pin 2 27 GND1S Signal GND

14 UD1 Ch.1 step-up/down output gate pin 1 28 SSo Ch.1 PWM soft-start setting pin




B Absolute Maximum Ratings

Parameter Symbol Rating Unit Note

Power supply voltage Veoeis 6.9 \Y% 1
N 6.9 \Y%

Supply current Toe - A

Power dissipation Pd 112 mW 2

Operating ambient temperature Topr —20 to85 °C 3

Storage temperature Tstg -b5 to 125 °C 3

Vociap Vooipp terminal Veciap Vecisp 6.9 Vv 4

CTL1/2 terminal VCTL1/2 -0.2 to (V0.1 v 4

MPX terminal VMPX -0.2 t0 (Voagt0. D \Y%

IN1/21/22 terminal VIN1/2 -0.2 to (Vyg70. 1D v 4

Note 1: The values under the condition not exceeding the above absolute maximum ratings and the power dissipation.
Note 2: The power dissipation shown is the value at Ta=85°C for the independent (unmounted)IC package without a heat

sink.

Note 3: Except for the power dissipation, operating ambient temperature, and storage temperature, all ratings are for

Ta=25°C.

Note 4: Do not put any current or electric pressure to pins not specified.

B Operating supply voltage range

VCClS

3.0V to 3.6V

Operating supply

v
voltage range cees

1.7V t0b.5V

* The values under the condition not exceeding the above absolute maximum ratings and the power dissipation.



B Electrical Characteristics (unless otherwise specified, ambient temperature is 25°C+2°C,

Vec1s=Vee1ap=Vecigp=3-3V, Vecps=3V)

Parameter Symbol Condition Min typ Max Unit
Reference voltage
Reference voltage Ve Igpr=0.1mA 1.237 1.25 1.263 v
Line regulation Line Voeig=3.1to 3.6V - 3 15 mA
Load regulation Load Igpr=0 to -1.0mA -24 -12 - mV
Veeos UV.L.O
U.V.L.O start voltage Veeison 2.8 2.95 3.1 v
U.V.L.O stop voltage VeocioFr 2.55 2.7 2.85 v
Veeos UV.L.O
U.V.L.O start voltage Vecason BATSW=V q9g 2.05 2.28 2.51 v
U.V.L.O stop voltage Vecsorr BATSW=V¢ag 2.0 2.23 2.46 v
Veess U V.L.O
U.V.L.O start voltage Veesson BATSW=GND 1.331 1.418 1.505 v
U.V.L.O stop voltage Vocsorr BATSW=GND 1.251 1.338 1.425 v
Output block
gg i)ngh'level output voltage (ch.1 Vioy Iog=1mA \_7(()}.011571D _ _ v
gggg)ngh'level output voltage (ch.1 Virons Top=1mA \-78.011%13 B B e
ggi)o High-level output voltage (ch.1 Vipa [og=-1mA \-7;'05%13 \_7(()}.0’;{%]13 \_7(()}.041{%]13 v
UD1/2/3/4 Low-level output voltage ViuDies Top=1mA 3 3 01 v
(ch.1) 4
OUT21/22 High-level output voltage v Veciap _ _ v
(ch.21/22) Ha1/z2 0.1V
(chgilz/gf Low-level output voltage Vi 3 3 01 v
Pch- on resistance UD1/2/3/4 Rup1/asi - 3 10 Q
Nch- on resistance UD1/2/3/4 Runi/aisia - 3 10 Q
Pch- on resistance OUT21/22 Rpg1/99 - 3 10 Q
Nch- on resistance OUT21/22 Ros1920 - 3 10 Q
Ch.1 maximum duty Dumax1 81 88 95 %
Oscillator
S:E:igie}?‘ie;‘gmp fit Voeos=3V 110 270 430 | kHz
Ch.1 startup duty Dust Veoogg=3V 54 65 76 %
Ch.1/2 oscillation frequency Fout1/2 480 550 620 kHz




B Electric characteristics (continued)

Parameter Symbol Condition min typ max Unit
Error amplifier ch.1 to ch.2
Input threshold voltage IN1 Vim 1.213 1.25 1.287 v
Input bias current IN1/21/22 IN1/221/2 -0.2 - 0.2 vV
Elé)g;rlevel output voltage Vem 10 _ _ v
Low-level output voltage KO1 Ve - - 0.2 v
Output source current EO1 Toon 50 80 110 pA
Output sink current KO1 Topy 0.5 - - mA
Short-circuit protection circuit ch.1 to
ch.2
Short-circuit detection time Veepr 45 60 90 ms
Control pin circuit
CTL pin current ICTL1/2 Toriase -1 - 10 pA
MPX pin current IMPX Tapx -1 - 10 pA
CTL1/2 H-level input voltage Veorrin 1.5 - - v
CTL1/2 L-level input voltage Vorran - - 0.3 v
CTL1/2 H-level input voltage Voyrexa 1.5 - - v
CTL1/2 L-level input voltage Vorran - - 0.3 v
Current consumption
Vo 3V IR
?Jf;:;gte quiescent consumption To 3 9 4 mA
Stand-by current Tep VeocastVeers - 0 5 pA
Time-sharing control amplifier
Input threshold voltage 0.228 0.25 0.272 vV
High-level output voltage 1.0 - - vV
Low-level output voltage - - 0.2 vV




1. Start sequence (lithium battery, one cell)
VCC2S switch on

B Timing chart

Ch.1 3.3V
Ch.21 16V
Ch.22 -8V
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2. Start and short-circuit

Vogs switch on

CTL1 pin

! |<— CTL1 pin ON

Off

short-circuit
detection time 60ms

Error amplifier output voltage
Ch.2

Output short-circuitt occurrence
(EO2)

\ Error amplifier output voltage

Stop (EO1)

Stop
™

Stop

All outputs stop

i \Stop

t opelratlon
1

On l
voltage (sawtooth wave) !
i IC internal
| coun

CT pin voltage (sawtooth wave)

CT pin

2.95V

Veees pin

ov

SS1 pin

EO1 pin

CT pin
short-circuit

Ch.1/2
protection

Veais pin
Ch.1
PWM out
CTL2 pin
EO2 pin
CT pin
Ch.2
PWM pin

Ch.1



B Power Dissipation

0.800
Mount On PWB[Glass-Epovy:50X50X0.8t(mm)]
Rth(-a)=175.5°C/W

0.600 0.569
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Without PWB
Rth(j-a)=356 .4°C/W

Power Dissipation (W)
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Request for your special attention and precautions in using the technical information
and semiconductors described in this material

(1) An export permit needs to be obtained from the competent authorities of the Japanese Government if any of
the products or technical information described in this material and controlled under the "Foreign Exchange
and Foreign Trade Law" is to be exported or taken out of Japan.

(2) The technical information described in this material is limited to showing representative characteristics and
applied circuits examples of the products. It neither warrants non-infringement of intellectual property right
or any other rights owned by our company or a third party, nor grants any license.

(3) We are not liable for the infringement of rights owned by a third party arising out of the use of the technical
information as described in this material.

(4) The products described in this material are intended to be used for standard applications or general elec-
tronic equipment (such as office equipment, communications equipment, measuring instruments and house-
hold appliances).

Consult our sales staff in advance for information on the following applications:

e Special applications (such as for airplanes, acrospace, automobiles, traffic control equipment, combus-
tion equipment, life support systems and safety devices) in which exceptional quality and reliability are
required, or if the failure or malfunction of the products may directly jeopardize life or harm the human
body.

¢ Any applications other than the standard applications intended.

(5) The products and product specifications described in this material are subject to change without notice for
modification and/or improvement. At the final stage of your design, purchasing, or use of the products,
therefore, ask for the most up-to-date Product Standards in advance to make sure that the latest specifica-
tions satisfy your requirements.

(6) When designing your equipment, comply with the guaranteed values, in particular those of maximum rat-

ing, the range of operating power supply voltage, and heat radiation characteristics. Otherwise, we will not
be liable for any defect which may arise later in your equipment.
Even when the products are used within the guaranteed values, take into the consideration of incidence of
break down and failure mode, possible to occur to semiconductor products. Measures on the systems such
as redundant design, arresting the spread of fire or preventing glitch are recommended in order to prevent
physical injury, fire, social damages, for example, by using the products.

(7) When using products for which damp-proof packing is required, observe the conditions (including shelf life
and amount of time let standing of unsealed items) agreed upon when specification sheets are individually
exchanged.

(8) This material may be not reprinted or reproduced whether wholly or partially, without the prior written
permission of Matsushita Electric Industrial Co., Ltd.
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