MITSUMI 6 channel Composite Power Supply for LCD Panel MM3206 Series

6 channel Composite Power Supply for LCD Panel
Monolithic IC MM3206 Series

This IC is a compound power supply developed for LCD panels and combines a booster + inversion 4-
channel switching power supply with a LDO2 channel.

Both the booster and inversion have a built-in switching element to reduce the mounting footprint.

In addition, external component adjustment can be used to set the output voltage, oscillation frequency, soft
start time, and protective circuit dead zone time.

It also has such built-in protective functions as overcurrent protection, over voltage protection, and thermal
shutdown.

Features

1. Input voltage range 2.7t0 5.5V
2. Output voltage setting range Booster: 6.5 to 16V
Inversion: —19 to —6V

. Built-in switching element

. Oscillation frequency 100 to 500kHz
. Overcurrent protective circuit

. Over voltage protective circuit

. Built-in thermal shutdown
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Applications

1. LCD panel
2.CCD
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1 Vin_RI 8 VinSW 15 FB1 22 Vin
2 FB4 9 SW4 16 GND1 23 SW2
© CPR 10 GND2 17 CNT_R 24 Vin2
4 GND 11 TSS_2 18 VREF1 25 VREF2
5 GND3 12 TSS_1 19 Vinl 26 FB2
6 SW3 13 FB3 20 SW1 27 FB_R1
7 VOSW 14 0SC 21 VO_R2 28 VO_R1




MITSUMI
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Pin Description

Pin No. Pin name Functions Internal equivalent circuit diagram
ViN_R1 i VO_R1
1 Vix R Power supply pin for
regulator 1
5 FB4 Output voltage detection @ Eiﬁ?
13 FB3 pin for VH1, 2 @ )
(step-up DC-DC converters) P i 1.25v %
>
Pin to connect an external
capacitor for setting
protection deadtime
3 CPR
(Set the time by connecting I
a capacitor between the pin
CPR
and GND) _I I
4 GND GND pin
5 GND3 GND pin for switching @
10 GND2 VH], 2 VINSW SW3
(step-up DC-DC converters)
]
6 SW3 Switching pin for VH1, 2
9 Sw4 (step-up DC-DC converters) r e
GND3
Load switch output pin for
7 VOSwW VH]1, 2 (step-up DC-DC
converters) e ‘D_,g—@
VINSW VOSW
Load switch input pin for
VH], 2 (step-up DC-DC
8 VINSW converters) -
(Use at the same potential
7r
as that of VN, Ving, and
Ving)
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Pin No. Pin name Functions Internal equivalent circuit diagram

Pin to connect a capacitor
for setting soft start time
for VH], 2

(step-up DC-DC

11 TSS 2 converters)

(Set the time by
connecting a capacitor
between the pin and GND)

Pin to connect a capacitor
for setting soft start time
for VL1, 2

(inverting DC-DC

12 TSS 1 converters)

(Set the time by
connecting a capacitor
between the pin and GND)

Pin to connect a resistor

for setting frequency
Set frequency b,

14 0SC (Set frequency by ;

connecting a resistor S5t

between the pin and GND)

™

®

Output voltage detection ERROR

AMP

'|'|
[oy]
=

15 FB1 pin for VL1, 2 @ ~
26 FB2 (inverting DC-DC = i r>
0.20V
converters) I
16 GND1 GND pin

VIN i
17 CNT R ON/OFTF pin for the TR
outputs of regulator 2

Reference voltage output
18 VREF1 pin for VL1, 2 h REF
25 VREF2 (inverting DC-DC
converters)

©)

<
-

125v % 500  VREF2




MITSUMI 6 channel Composite Power Supply for LCD Panel MM3206 Series
Pin No. Pin name Functions Internal equivalent circuit diagram
Power supply pin for
19 Vinl switching VL1, 2
24 N (inverting DC-DC @ i
converters)
€
20 SW1 ?Wltcilt}ng leg fgz VL1, 2 S
03 SW2 inverting DC- o
converters)
VIN i VO_R2
21 VO_R2 Output pin for regulator 2
7
I
>
Power supply pin for
22 Vin VL1, 2 (mvertmg.DC-D(? Refer to pin 21.
converters), and input pin
for regulator 2
27 FB_R1 Reference voltage pin Refer to pin 1.
for regulator 1
28 VO_R1 Output pin for regulator 1 Refer to pin 1.
Absolute Maximum Ratings [WERAXe)
Item Symbol Ratings Units
Storage temperature Tsra -55~+150 °C
Operating temperature Torr -40~+95 °C
Input voltage VIN max. 6 v
SWi1, 2 voltage Vswi, 2 max. =22 A%
SWS3, 4 voltage Vsws, 4 max. 22 A%
FB voltage 'VFB max. 6 v
VREF voltage 'VREF max. 6 A%
Vin_R1 voltage VINRI max. 12 A%
CNTRL voltage 'VCNTRL max. Vin+0.3 A%
Allowable loss Pd max. 1.7 %1 w

Note : *1 With PC Board of glass epoxy. (21.3 X 38.1 X 1.0'mm)
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Recommended Operating Conditions [IES5)®)

ltem Symbol Ratings Units

Operating temperature Torr -40~+95 %1 °C
VIN input voltage Vin 2.7~5.5 v
VH1 output voltage VH1 6.5~16 v
VH2 output voltage VH2 6.5~16 v
VL1 output voltage VL1 -19~-6 v
VL2 output voltage VL2 -19~-6 v

VO_R1 output current IOR1 0~85 mA

VO_R2 output current IOR2 0~85 mA

Note : *1 The IC is not tested at high or low temperature. Therefore the operating
temperature is guaranteed by design.

= [SYeylalor=| NO s =17z (o1 (=1 g <11 [e1=]] (Except where noted otherwise Ta=25°C, Vin=3.3V)

Item ‘ Symbol ‘ Measurement conditions ‘ Min. ‘ Typ. ‘Max. ‘Units
GENERAL
Minimum start-up voltage VIN min. 2.7 v
Operating supply current Iv Non switching 6.0 | 15 | mA
OSCILLATOR
Oscillator frequency fOSC Rosc=100kQ2 176 | 200 | 224 | kHz
Oscillator frequency Range | fOSCR 100 500 | kHz
REFERENCE 1
Reference voltage 1 VREF1 Irer1=10pA 1.237/1.2501.263| V
Reference line regulation 1 | VREFLINE 1 ViN=2.7~5.5V 2 mV
Reference load regulation 1 | VrerLoap: Irer1=0~100pA 5 mV
Reference voltage current Ability 1 IrEF1 1 mA
REFERENCE 2
Reference voltage 2 VREF2 IreF2=10pA 1.237/1.2501.263| V
Reference line regulation 2 | VREFLINE2 Vin=2.7~5.5V 2 mV
Reference load regulation 2 | VrerLoAD2 IreF2=0~100pA 5 mV
Reference voltage current Ability 2 IrREF2 1 mA
VL1 (BACK-BOOST DCDC)
FB1 regulation voltage VrB1 For start switching 0.195]0.200|0.205| V
FB1 current IrB1 20 | 100 | nA
Maximum On Duty 1 MAXDUTY1 VrBi1=1.25V 90 95 %
Soft start time 1 tsst Cssi1=0.1pF 5 ms
SW1 ON resistance RON1 Guaranteed by design 3 Q
SW1 Leakage current ILEAK1 VSW1=-22V 0 5) HA
SW1 current Limit ILIM1 1000 mA
Current Sense resistance 1 RCS1 Guaranteed by design 0.2 Q
VL2 (BACK-BOOST DC-DC)
FB2 regulation voltage Vg2 For start switching 0.195/0.200|0.205| V
FB2 current IrB2 20 | 100 | nA
Maximum On Duty 2 MAXDUTY?2 VrB2=1.25V 90 | 95 %
Soft start time 2 tss2 Css2=0.1uF 5 ms
SW2 ON resistance RON2 Guaranteed by design 3 Q
SW2 Leakage current ILEAK2 Vswe=—22V 0 5 HA
SW2 current Limit ILIM2 1000 mA
Current Sense resistance 2 RCS2 Guaranteed by design 0.2 Q
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ltem | Symbol Measurement conditions | Min. | Typ. | Max. |Units
VH1 (BOOST DC-DC)
FB3 regulation voltage VB3 For start switching 1.23711.2501.263| V
FB3 current IrBs 20 | 100 | nA
Maximum On Duty 3 MAXDUTY3 VFB3=0V 90 | 95 %
Soft start time 3 tsss CSS3=0.1pF 5 ms
SW3 ON resistance RON3 Guaranteed by design 2 Q
SW3 Leakage current ILEAK3 VSW3=22V 0 5 HA
SW3 current limit ILIM3 1000 mA
Current Sense resistance 3 RCS3 Guaranteed by design 0.2 Q
VH2 (BOOST DC-DC)
FB4 regulation voltage VrB4 For start switching 1.237/1.2501.263| V
FB4 current IrB4 20 | 100 | nA
Maximum On Duty 4 MAXDUTY¢4 VFB4=0V 90 | 95 %
Soft start time 4 tsss CSS4=0.1pF 5 ms
SW4 ON resistance RON4 Guaranteed by design 2 Q
SW4 Leakage current ILEAK4 VSW4=22V 0 5) HA
SW4 current Limit ILIM4 1000 mA
Current Sense resistance 4 RCS4 Guaranteed by design 0.2 Q
REGULATOR 1
R1 output voltage VO_R1 IOR1=1mA 52 | 53 | 54 A%
R1 FB voltage VrBRI 1.25 A%
R1 dropout voltage VDROPRI IOR1=85mA, VINR1=5.1V 0201032 | V
R1 Feed Back resistance Rrer1 Guaranteed by design 500 kQ
R1 line regulation VLINER1 VINR1=5.8~12V 0.2 %/V
R1 load regulation VLoADRI IOR1=1~85mA 22 mV
REGULATOR 2
R2 output voltage VO_R2 IOR2=1mA, Vin=5V 32 | 33 | 34 v
R2 dropout voltage 'VDRrROPR2 IOR2=85mA, Vin=3.1V 010 1016 | V
R2 line regulation VLINER2 Vin=3.8~5.5V 0.2 %/V
R2 load regulation VLoADR2 IOR2=1~85mA, ViN=5V 22 mV
CNT pin threshold voltage H| VCNTH Vin=bV 1.5 A%
CNT pin threshold voltage L | VCNTL Vin=bV 04 A%
CNT pin bias current ICNT Vin=6V 6 HA
PROTECTION CIRCUIT
ViN start voltage Vinst Vin=L—H 23 | 24 | 25 A%
Vin stop voltage Vinsp Vin=H-L 22 | 23 | 24 A%
FB1 over voltage detection | Vovrs: 0.000.06 012 | V
FB2 over voltage detection | Vovrsz 0.00]0.06 012 | V
FB3 over voltage detection | Vovrss 1.40 | 1.50 | 1.60 | V
FB4 over voltage detection | Vovrss 140 | 1.50 | 1.60 | V
Input SW ON resistance RONSW Guaranteed by design 0.3 Q
VINSW over current detection | IOCSW Guaranteed by design 19 | 20 | 21 A
Proteciton circuit dead time tPDT CPDT=0.1pF 100 ms
Proteciton circuit dead time | tPDTR 50 500 | ms
Proteciton circuit reset voltage VR 0 1.0 v
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MITSUMI
Measuring Circuit
VSH VL2 REG2 VL1
(5.3V) a7uF (—8.5V) @3v)  (-17.9V)
%QE © 2 %% o |@ Ei

22uF

FB_R1 FB2 VREF2 VIN2 Sw2 VIN  VO_R2 SWwWi VIN1 VREF1 CNT_R GND1 FB1

M M3 2 06

VIN_R1 FB4 CPR GND  GND3 SW4  VOSW VINSW  SW3 GND2 TSS_R TSS_1 FB3 0OSC

VO_R1

VIN
(8.3v)

Application Circuit

VL2 VL 1
(-6.5V) T -17.9v)

(3.3v) H/L

VO_R1 FB_R1 FB2  VREF2 VIN2 Sw2 VIN  VO_R2 SWi1 VIN1 VREF1 CNT_R GND1 FB1

MM3206
)

VIN_R1 FB4 CPR GND  GND3 SW4  VOSW VINSW  SW3 GND2 TSS_R TSS_1 FB3 0OSC

Vin ; il ; VH2 had ; L, VH1
(3.3V) (V) (14v)
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M How to calculate Pd.

Power loss calculation

VGH power loss : PLGH=VGHXIOGH X (100/ nGH—1) ---(1)

VS+ power loss : PLS+=VS+X (I0S++IOR1) X (100/7 S+-1) ---(2)

VGL power loss : PLGL=VGL X (IOGL) X(100/nGL-1) ---(3)

VS— power loss : PLS—=VS—X (I0S-) X (100/# S——1) --(4)

REG1 (VSH) power loss : PLR1= (VS+-VR1) XI0OR1--+(5)

REG2 power loss : PLR2= (VIN-VR2) X IOR2--+(6)

VINSW power loss : PLSW= [ {VGH XIOGH X100/ 7 GH+VS+ X (I0S++IOR1) X 100/nS+}/ (Vin)] 2 X
RONSW:---(7)

Total power loss: PLTTL=(1)+(2)+(3)+(4)+(5)+(6)+(7)
Derating power dissipation
PdD=PdMAX X [1— {(Topr—25°C) / (TIMAX—-25°C) } ] =PdMAX X [1— { (95°C—-25°C) / (150°C—-25°C) } ]

Pd should be determined for recommended temperature as follow. PAD>PLTTL.

Pd max.

Pdb

Allowable loss (W)

25 95 (Torr) 150
Ambient temperature Ta (°C)
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Timing Chart

83V fomeee o e ——————
VIN 2.6V
ov
VREF1 125V —— 5ms ——P»
VREE? 1.125V
ov
VL1-GND short circuit
ov
VL1
-17.9
( \/)_17_9\/ s Y B ]
VL2-GND short circuit
ov L ————
R S i H N e S T L LT
(-6.5V)
B8V m e e —————— —
VOSW
ov
Boosting 5ms gl
L B S St T ————— ]
VREF
(internal)  ov
VH1 1Y mmm o o o e e e et - = = = [ = . o o o o o o —_—
7v
(14V) ng ——
~TS~VH1-GND short circuit
7v
\(/7"\'/2) 5.3V
5V
33V b
ov -t 100ms ————p|
VH2-GND short circuit
VSH
(5.3V) 5.3V bem e ————————-
g z
VINSW [ I T T e o e e e T —_—
overcurrent
detection
(internal) L
Protection Hp-—----------------pdidlim—-—— T 7T T " —
circuit
detection
output (internal) |
cPR % o=
ov -
Protection H
circuit
100ms timer
output (internal) |

/

100ms protection circuit latch
(shutdown)
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(0 =1 7= (o3 (=1 g (<1 1 [e5=3 (Except where noted otherwise Ta=25°C, Vin=3.3V, VH1=14V, VH2=7V, VL1=-17.9V, VL2=-6.5V)

M Supply current — Supply voltage

z 25
E 20l
= \Swﬂchmg
g 15 —
S
=
S 10
>
% 5 Non s?/vitching
5
w 0 [
2.5 3.5 4.5 5.5 6.5
Supply voltage (V)
M VH1_Efficiency — Load current B VH2_Efficiency — Load current
100 OouT=14V 15 ouT=7Vv
90 | | | | | || 1.4 | Only one channel [l
L 80 | Only one channel L 13 .
= 70 — L= = 12 pad g
60 — - 1.1 A A
> A D’ > v /
& s0p = & 10 ;
V1
o 40 e o 0.9
O 30 -~ o 08 LALLAll channel
=T ,/ All channel £ 0
w 10 [ w 06
; [T o2
1 10 100 1 10 100 1000
lout (MA) lout (MA)
M VL1_Efficiency — Load current M VL2_Efficiency — Load current
OUT=-17.9V OUT=-6.5V
100 100 T T T 7
—~ 90 90 | Only onechannel
O\o 80 \? 80 1] 1
= Nlon hannel s 0 o a
= 60 [-Only oneI clanne _?'d‘ 60 > /r“
e 50 e 50~
c ) P rd
2 30 ! £ 30 g All channel
=10 All channel w 2 v
W 2o WY 10
J [T ;
1 10 100 1 10 100 1000

lout (MA) lout (MA)
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M VREF output voltage — Input voltage B VREF output voltage — Input voltage
12.60 1.3
1.25
1.255 T~
s S 12 ~—]
b 1.250 115 ~
w l"“'!_'"*'\.\_ w —~—~
i o
> > 1.1
1.245
1.05
1.240 1
2 3 4 5 6 7 0 05 1 15 2 25 3
Vin (V) lout (MA)
M VREF output voltage — Temperature
1.29
1.28
1.27
% 1.26\
2 1.25
S 1.24
> 123
1.22
1.21
-50 0 50 100 150
Temperature (°C)
M FB1, 2 output voltage — Temperature M FB3, 4 output voltage — Temperature

0.210 1.27
0.208 1.265'

0.206 \-\
S 0204 S 125
o 0202 = o
2 0.200 D 124
= 0.198 2
L 0.196 S 123
0.194 1,92
0.192
0.190 1.21
~50 0 50 100 150 -50 0 50 100 150

Temperature (°C) Temperature (°C)
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M Switching frequency — Input voltage B PWM MAX Duty - Input voltage
210 100
—. 208
I 206 08
X 204 =
> 202 S 96
c 200 ——o * . — 2 . o N R
o 198 S 94 * * *
T 196 a
£ 194 92
192
190 90
20 30 40 50 60 7.0 2 3 4 5 6 7
Vin (V) Vin (V)

M Rosc — Frequency

700
N 600 ’\
£S3 500 *
g 400 \
@ 300
o
g 200
w100 —
0
0 100 200 300 400 500 600
Rosc (kQ)
B REG1 output current — Temperature B REG2 output current — Temperature
5.50 3.50
5.45 3.45
5.40 3.40
—
% 5.35 \\ % 3.35
g 530 < S 330 =~
S 525 \\ S 325
= 520 ~ = 3.20 -3
5.15 S~ 3.15
5.10 3.10
-50 0 50 100 150 -50 0 50 100 150

Temperature (°C) Temperature (°C)




