MITSUMI 7 channel Composite Power Supply for Digital Camera MM3200

7 channel Composite Power Supply for Digital Camera

Monolithic IC MM3200

MM3200 is a 7 channel complex power supply IC which supplies all power sources necessary for digital
cameras: system 5V, logic 3.3V, core 1.8V, backlight, CCD, LCD). Having step-up, step-down, step-up/down
(up or down can be set by choosing the terminals), power circuit design is made simpler. 2 channels are
provided for 3.3V series power supply which is often used at high load, so that separate channel can be used
for logic and other.

Features

1. synchronous commutation system (5V, 3.3V, and 1.8V series)

2. With FET built in, saves space and reduce the cost (3.3V system, 1.8V system, AUX1, AUX3)
3. Step-up and down can be selected (VM1 output)

4. 4 LED can be driven with constant current (AUX3)

5. LED open protection included (AUX3)

6. Wide range of operating frequency 100~1MHz

7. 2 channels of 3.3V series can be used to separate power supply for logic and other.

8. Soft starting

9. Overload protection

10. Output error detection

QFN-48A

Applications

1. Digital still camera
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4LEDs/40mA L

VBAT X3 e - JeAT
7
AUX3 AUX1
T ¥ (WLED) (CCD, LCD) -
RN 7
ﬂ-[ SZ; i _ 15V
v A L © 50mA
A ouT3 FB1 9
Li-Battery v
(2.81t0 4.2V) VA
O
FB3 O
E AUX10N
O : < VBAT
O—— I INDRV2 T 1
AUX30N |_ 1 Auxe ﬁ'[
(CCD) )_”_E
INVERTER DRV2 '_/Wy\;ly
i ‘ » -8V
0SsC S + &
,J7 ——0 0sC FB2 | ? i 200mA
/
VREF
)
REF VIN \g/u
DRVSU1 X 200mA
VSU =
¥ (SYSTEM) Y YN « VBAT
5V DRVSU2 =
/77
GNDSU
4 FBSU
. AL ONSU j,r
. IONNH
%ONMQ DC/DC VM1 VM1
> ONSD| Control — (DSP) + » 3.3V
- Iom Logic 3.3v ﬂ-[ 500mA
. IONz
. IONs
- SUSDM1 VM1SBV$I_O|€'I':|/BACK
> VM2 VM2
— (MOTOR) * » 3.3V
3.3V 500mA
csu ﬂ-[
Icvvn
ICMZ
ICSD Phase
Compensation -
i Tcaux | Comeensa < VBAT
[ VSD VSD
— (CORE) » 1.8V
1.8V 500mA

e




MITSUMI 7 channel Composite Power Supply for Digital Camera MM3200

Pin Assignment
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QFN-48A
(BOTTOM VIEW)

CAUX1 13 CAUX2 25 LXM2 37 | GNDM1
FB1 14 FB2 26 VINM2 38 SUON
FB3 15 VREF 27 ONM2 39 | AUX3ON

CAUX3 16 0SC 28 FBM2 40 CSD

ouT3 17 CSU 29 CM2 41 FBSD
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Pin Description

Pin No. | Symbol /0 Function
9 VIN IC power input
16 0SC I Oscillator frequency control input
23 DRVSU1 0 PMOS gate drive terminal of step up converter’s high side
22 DRVSU2 0 NMOS gate drive terminal of step up converter’s low side
21 CSSU I Step-up converter current sense input
18 FBSU I Step-up converter feed-back input
19 ONSU I Step-up converter ON/OFF control input
17 CSU I Step-up converter compensation node
20 GNDSU Step-up converter grand

38 SUON 0 Main converterl ON signal output
When SUSDM1=GND, power input of main converterl
&2 VINM1 170 When SUSDM1=VIN, output of main converterl

36 LXM1 I/0 MAIN converter]l switch node

37 GNDM1 MAIN converterl GND

32 FBM1 I MAIN converterl feed-back input

31 ONM1 I Main converterl ON/OFF control input
33 CM1 I Main converterl compensation node

26 VINM2 I Power input of main converter2

25 LXM2 0 MAIN converter2 switch node

24 GNDM2 MAIN converter2 GND

28 FBM2 I Main converter2 feed-back input

27 ONM2 I Main converter2 ON/OFF control input
29 CM2 I Main converter2 compensation node

43 VINSD I Step-down converter power input

44 LXSD 0 Step-down converter switch node

45 GNDSD Step-down converter GND

41 FBSD I Step-down converter feed-back input

42 ONSD I Step-down converter on/off control input

40 CSD I Step-down converter compensation node

46 LX1 0 AUX1 switch node

2 FB1 I AUX1 feed-back input

47 AUX10N 0 AUX1 ON signal output

48 ON1 I AUX1 ON/OFF control input
1 CAUX1 I AUX1 compensation node

11 INDRV?2 I AUX2 power input
Reference voltage output for AUX2. Please connect an
external condenser 0.1pF.

15 VREF 0 ‘When AUX2 is off, the voltage is OV. Please do not use as
power supply for devices of other types, and as reference
power supply.

10 DRV2 0 AUX2 gate drive output

14 FB2 I AUX2 feed-back input

12 ON2 I AUX2 ON/OFF control input

13 CAUX2 I AUX2 compensation node

39 AUX30N 0 AUX3 ON signal output

8 X3 0 AUX3 switch node

5 ouT3 I AUX3 output open over-voltage detect input

3 FB3 I AUX3 feed-back input

6 ON3 I AUX3 ON/OFf control input

4 CAUX3 I AUX3 compensation node

34 SUSDM1 I Step-up/Step-down control input for main converterl
30 N.C. No connect

7 GND IC GND
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Absolute Maximum Ratings

ltem Symbol Ratings Units
Storage temperature Tsrc -40~+125 °C
Operating temperature Torr -30~+85 °C
Vin,ViNM1,VINM2,VSD Voltage VIN_max. -0.3~+6.0 vV
LX1,LX3,0UT3 Voltage VLX_max. -0.3+18.0 \
Vour3_max.
Other PINs Volatage V_max. -0.3~+6.0 A%
Allowable loss PD 413 % w
note : * Bourd Spec. : 76.3 X114.3X 1.6mm FR-4
Cu Trace Rate : 200%
Soldering with substrate
Item Symbol Ratings Units
Storage temperature Torrl -20~+75 °C
Input voltage range Vorr +1.5~+5.5 A%

Electrical Characteristics

ltem | Symbol | Measurement conditions | Min. | Typ. | Max. |Units
GENERAL
Step-up minimum start-up voltage | Vsumin 1.5 | 1.9 A"
Shutdown supply current Iinl 0.1 | 10 | pA
Thermal shutdown detection| TSD 160 °C
Thermal shutdown release TSR 140 °C
OSCILLATOR
Oscillator frequency fosc ROSC=51ke2 08 | 10 | 1.2 |MHz
ROSC=680kQ 80 | 100 | 120 | kHz
STEP-UP DCDC
FBSU regulation voltage VFBSU 088 09 (092 V
Maximum on duty MAXDUTYSU 90 95 %
Soft start time tSSSU 2 4 8 ms
CSU PIN voltage H VCSUH 16 | 1.8 A%
CSU PIN voltage L VCSUH 0 02 |V
CSU PIN current ICSU 20 | £30 HA
Errer amp gain Av 25 | 40 dB
Current limit [lim 2.5 A
ONSU PIN input voltage H | VONSUH 1.2 A%
ONSU PIN input voltage L | VONSUL 03 | V
ONSU to GND resistabce RONSU 330 kQ
DRVSU1 current IDRVSU1 +3 mA
DRVSU2 current IDRVSU2 +3 mA
Output overcrrent detect | VFBOCP FB terminal voltage detection 04 | 045 ] 05 A%
CSSU-GND current sence resistance | RCSSU 0.1 Q
SUON PIN voltage L VONSUL 0 02 |V
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Item Symbol Measurement conditions | Min. | Typ. | Max. |Units
MAIN1 DCDC

FBM1 regulation voltage VFBM1 0881 09 |092| V
Maximum on duty MAXDUTYMI-1 Step-up mode 90 95 %
MAXDUTYM1-2 Step-down mode 90 95 %

Switch on resistance NRONMI N-channel 04 Q
PRONM1 P-channel 0.4 Q

Soft start time tSSM1 2 4 8 ms

CM1 PIN voltage H VCM1H 16 | 1.8 v
CM1 PIN voltage L VCM1H 0 0.2 v
CM1 PIN current ICM1 £20 | £30 HA
Errer amp gain Av DC 25 | 40 dB
Current limit [lim 1 A

ONM1 PIN input voltage H | VONM1H 1.2 v
ONM1 PIN input voltage L | VONMIL 03 | V
ONM1 to GND resistabce | RONM1 330 kQ
SUSDM1 PIN input voltage H| VSUSDM1H Vin-0.3 A%
SUSDM1 PIN input voltage L | VSUSDMIL 03 | V
Output overcrrent detect VOCP FB terminal voltage detection 04 | 045 ] 05 vV
Output overcrrent detect delay | tOCP 1 2 3 ms

MAIN2 DCDC

FBM2 regulation voltage VFBM2 0881 09 092 | V
Maximum on duty MAXDUTYM2 90 | 95 %
Switch on resistance NRONM2 N-channel 04 Q
PRONM2 P-channel 0.4 Q

Soft start time tSSM2 2 4 8 ms

CM2 PIN voltage H VCM2H 16 | 1.8 A%
CM2 PIN voltage L VCM2H 0 0.2 v
CM2 PIN current ICM2 £20 | £30 HA

Errer amp gain Av DC 25 | 40 dB
Current limit Ilim 1 A

ONM2 PIN input voltage H | VONM2H 1.2 v
ONM2 PIN input voltage L | VONM2L 03 | V
ONM2 to GND resistabce | RONM?2 330 kQ
Output overcrrent detect VOCP FB terminal voltage detection 04 | 045 ] 05 v
Output overcrrent detect delay | tOCP 1 2 3 ms
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Item Symbol Measurement conditions | Min. | Typ. | Max. |Units
STEP-DOWN DCDC
FBSD regulation voltage VFBSD 0881 09 |092| V
Maximum on duty MAXDUTYSD 9 | 95 %
Switch on resistance NRONSD N-channel 04 =
PRONSD P-channel 0.4 Q
Soft start time tSSSD 2 4 8 ms
CSD PIN voltage H VCSDH 16 | 1.8 A%
CSD PIN voltage L VCSDH 0 0.2 v
CSD PIN current ICSD £20 | £30 HA
Errer amp gain Av DC 25 | 40 dB
Current limit [lim 1 A
ONSD PIN input voltage H | VONSDH 1.2 v
ONSD PIN input voltage L | VONSDL 0.3 v
ONSD to GND resistabce RONSD 330 kQ
Output overcrrent detect VOCP FB terminal voltage detection 04 | 045 ] 05 v
Output overcrrent detect delay | tOCP 1 2 3 ms
AUX1 DCDC
FB1 regulation voltage VFB1 0881 09 092 | V
Maximum on duty MAXDUTYAUXI 9 | 95 %
Switch on resistance RONAUX1 0.5 Q
Soft start time tSSAUX1 2 4 8 ms
CAUX1 PIN voltage H VCAUX1H 16 | 1.8 A%
CAUX1 PIN voltage L VCAUXIL 0 02 | V
CAUX1 PIN current ICAUX1 +20 | +30 HA
Errer amp gain Av DC 25 | 40 dB
Current limit [lim 1 A
ON1 PIN input voltage H VON1H 1.2 v
ON1 PIN input voltage L VONI1L 0.3 v
ON1 to GND Resistabce RON1 330 kQ
Output overcrrent detect VOCP FB terminal voltage detection 04 | 045] 05 | V
Output Overcrrent Detect Delay tOCP 1 2 3 ms
AUX10N PIN voltage L VONAUXIL 0 02 |V
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Item Symbol Measurement conditions | Min. | Typ. | Max. |Units
AUX2 DCDC
FB2 regulation voltage VFB2 -01| 0 01| V
Maximum on duty MAXDUTYAUX2 9 | 95 %
Soft start time tSSAUX2 2 4 8 ms
CAUX2 PIN voltage H VCAUX2H 16 | 1.8 v
CAUX2 PIN voltage L VCAUX2L 0 02 |V
CAUX2 PIN current ICAUX2 +20 | +30 HA
Errer amp gain Av DC 25 | 40 dB
ON2 PIN input voltage H VON2H 1.2 A%
ON2 PIN input voltage L VONZL 0.3 v
ON2 to GND resistabce RON2 330 kQ
Output overcrrent detect VOCP FB terminal voltage detection 04 | 045] 05 | V
Output overcrrent detect delay tOCP 1 2 3 ms
Reference voltage VREF 088 09 092 V

AUX3 DCDC (White LED Driver)

FB3 regulation voltage VFB3 019020021 V
Maximum on duty MAXDUTYAUX3 9 | 95 %
Switch on resistance RONAUX3 1.0 Q
Open protection voltage VOVP 17 A"
CAUXS3 PIN voltage H VCAUX3H 16 | 1.8 v
CAUX3 PIN voltage L VCAUX3L 0 0.2 v
CAUXS PIN current ICAUX3 +20 | £30 HA
Errer amp gain Av DC 25 | 40 dB
Current limit [lim 0.5 A

ONS3 PIN input voltage H VON1H 1.2 v
ONS3 PIN input voltage L VONI1L 0.3 v
ON3 to GND resistabce RON1 330 kQ
Output overcrrent detect VOCP FB terminal voltage detection 0.085| 0.1 |0.115| V
Output overcrrent detect delay | tOCP 1 2 3 ms
AUX3ON PIN voltage L AUX30NL 0 02 |V
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M Start Up
Softstart
tSSSU tSSM1 tSSM2 tSSSD  tSSAUX1 tSSAUX2 Time
4ms 4ms 4ms 4ms 4ms 4ms 4ms
VBAT 36V-7°-
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ONAUX3 AR N IS N AN 1 S S S N S N N R
Battery VSU VM1 VM2 VSD AUX1 AUX2 AUX3 VSU | VM2 |AUX1|AUX3
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M Output Over Current Protection

The same all channel operation
*Plus or minus reversing of Vout and lout only to AUX2

Cartont Do Softstart ol e Soft Start
1 ou Y 1o 4ms (typ.) VU Y ! 4ms (typ.) !
| 2ms(typ) | Lo 1 2ms (yp) | 3 X
1 1 1 1 1 1 :‘ 7:
'u I | I I I I | | I I
! | | | | | | | | | |
Vout - Fempmm————— e . B e e e
| I | | | | I I | i
1 | 1 1 1 1 | | 1 |
1 | 1 1 1 1 | | 1 |
Vout_ 1/2Vour —===--=--==Hdq--------- Lo—b-mo - ittt Lo il it it it ity
| o i t t I i
1 1 1 1 1 1 1
OV —==---omm- | | + _________ ':' _____ _: | | [ : ______
Il 1 1 1 1 Il Il 1 I
Il 1 1 1 1 Il Il 1 i
Over-Load ----------- TR 4ot ; e [E—
| | | | I I | I
[l I I I I I I I
lout_ 1 . i | | i i
Normal Load - Fomm——-- Afrmm e Fommmm o e "
[y £ L 4 S b B I S S e Lo
' I I I I I I I I I I
' I I I I I I I I I I
' 1 I 1 1 1 1 I I 1 1
N I | I I I I | | I I
H - M R H M M I M
ON_ A— S — 0 I I S N N T N S —
: 1 1 : 1 1 1 1 : : 1 1
Il 1 Il 1 1 1 1 Il Il 1 1
' ' Lo ' ' |
Over Load OFF ON Over LoadOFF  ON
Connect Remove

Even if over load is removed
after over load is detected, the
output is not turned on.
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Application Circuit

i for Li-ion Battery System

4LEDs/40mA
LX3

VBAT LX1
) Y Y VBAT
AUX3 AUX1 f ?
¥ (WLED) (CCD, LCD) _| —
1
v 15V
F T > 50mA
¥ ouT3 BT D}
Li-Battery SZ&
(2.8104.2V) VA
O
FB3 S
E I%' AUX10ON
) c -« VBAT
O——— [ INDRV2 | A
AUX
UX30ON l_ ) Auxe /l
(ccD) —o—”—z
INVERTER DRV2 _NVV\;
F—Oﬁ 0SsC
REF
VSU
+— (SYSTEM)
5V
FBSU
——‘I SUON
> L ONSU
- IONM1
- IONM2 VM1 VM
> DC/DC
. IONSD Control —1 (DSP) + » 3.3V
- Toni | Logic 3.3v /l 300mA
> IONZ
> IONs
« VBAT
VM1 BOOST/BACK -
> ISUSDN” SWITCH
> VM2 VM2
—4 (MOTOR) + » 2.5V
3.3V /l 300mA
Phase
Compensation < VBAT
[] Circuit -
[ VSD
» 1.8V
7 300mA

Y

3.3V power supply is stepped down from 5.0V power supply. 1.8V and 2.5V power supplies are stepped
down directly from the battery voltage.
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Il for Two R6 Batteries System

VBAT

l

Alkaline-Battery
(1.8 to 3.0V)

4LEDs/40mA

LX1
D) oYY N VBAT
AUX3 AUX1 | f} ?
¥ l_ (WLED) (cCD, LCD) | -
—
/l v | 15V
VA A > 50mA
ouT3 =
VA
VA
O
FB3 O
/5} % AUX10N
A ‘ -« VBAT
O———— ! INDRV2 £
AUX30N |_ ) Aux2 /l
(CCD) E
INVERTER DRv2 __NW\;L
%] » -8V
”r«:»—()& 0sC 200mA
vsU
REF Ay
300mA
VSU
+— (SYSTEM) < VBAT
5V
1
I:IGNDsuf
FBSU
——-I SUONI
_ ONSU
> O VINM1 M1
- L onmt > 33V
> 300mA
> Jonwe DC/DC VM1 LXM1
-~ IONSD Control ) (225) < VBAT
- ONT Logic - _|
> §0N2 GNDM1
. ON3
v FBM‘II
/77
VM1 BOOST/BACK
N SUSDM1 VM1 BOOSTH VINM2
> VM2 VM2
+— (MOTOR) + » 25V
3.3V 300mA
csu ,-[
Icwn
cMm2
Phase
:I:CSD Compensation
[] CAUX1 Circuit
[] [] Ll | vsD VSD
LY 3 (corg) - 18V
= 1.8V 300mA

-

3.3V power supply is stepped up directly from the battery voltage. 1.8V and 2.5V power supplies are stepped
down from 5.0V power supply.
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Characteristics

M VSU Efficiency

100 ‘L -
—_ " _--\ \ ~‘~
Q 80 - Z ‘\
N " \
2 60 y
® 5
S 40—
“(-_) 5 Vin=1.8V ||
— P IN=1.
w 20 ¢ ViN=3.0V ||
0 ====Vin=42V ||
1 10 100 1000 10000
Load (mA)
Il VM1 Efficiency (Step-down)
100 —
j:::::: ~
2\.; 80 ) i
/
3 80—
c /|
S 4
(&)
g A
11} 20 ¢ —\/iN=4.2V
0 —Yn=S0v,
1 10 100 1000
Load (mA)
B VM2 Efficiency
100
AT ~
— /,,/ N
§ 80 ///:/ N
5 60 Ry’
Q2 4oL
%) ///
Y
b 20 — V=33V
—Vin=4.2V
0 T T T T TTT
1 10 100 1000
Load (mA)
M VSD Efficiency
100
- //::——" N
= 8 )7 |
g /1
3 60—/
c / %
2 40
Q é
=
E
L 20 —ViNn=3.3V
0 —Yn=a2y
1 10 100 1000 10000
Load (mA)

M VSU Load-regration

VSU (V)

VM1 (V)

VM2 (V)

VSD (V)

5.4

5.2

4.8

4.6

3.5

3.4

3.3

3.2

3.1

2.7

2.6

2.5

2.4

2.3

2.00
1.90
1.80
1.70
1.60

—yy
ViN=3.0V
----- Vin=4.2V ||
10 100 1000 10000
Load (mA)
M VM2 Loadreguration
—Vin=4.2V
= ViNn=5.0V
10 100 1000
Load (mA)
M VM2 Loadreguration
—Vin=3.3V
—\/in=4.2V
M
10 100 1000
Load (mA)
M VSD Loadreguration
—Vin=3.3V
—\Vin=4.2V
10 100 1000 10000

1.50

Load (mA)

*The reference data
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B AUX1 Efficiency B AUX1 Loadreguration
100 17.0
—_ snats mm i 16.5
80
X — N
= 60 T S 160
2 a X 155
S 40 : 2
E ——Vin=1.8V > 15.0 Vin=1.8V
e 20 —ViN=3.0V 14.5 H ViN=3.0V
mm=sVN=42v) |- Vin=4.2V
0 T T—T T TTTT 14.0 T TTTTTT
0.1 1 10 100 0.1 1 10 100
Load (mA) Load (mA)
B AUX2 Efficiency M AUX2 Loadreguration
100 9.5 —
in Vin=1.8V
< 80 e e uliiInS 9.0 Vin=3.0V
e e’ T 0 1 e Vin=4.2v
> e o S 85 N
(&) ///‘¢ [aV]
c A, X 80
9 40 / /4‘ 2
§ /ﬁ il —_—\/iN=1.8V > 7.5
W 20 A4 ——Vin=3.0V 7.0
g == ==ViN=4.2V
0 6.5
0.1 1 10 100 1000 0.1 1 10 100 1000
Load (mA) Load (mA)
Il AUXS3 Efficiency (nLED=4) M AUX3 Loadreguration (nLED=4)
100 0.25
Y PIPPe=— Sy 0.2 .
= H
3 60— T S 015
& il 2
S 40 A S 0.1
E 2 —_—\/n=1.8V —\/IN=1.8V
L 20 —\/IN=3.0V 0.05 —Vin=3.0V
=== -Vin=4.2V - === Vin=4.2V
0 T T—TTTTTT 0 I .
0.1 1 10 100 0.1 1 10 100
Load (mA) Load (mA)

M ROSC - Oscillator Frequency

1200
1000 \
800
600

AN
400 AN

7

200

Oscillator Frequency (kHz)

01 0 100 1000
ROSC (kQ)

*The reference data




