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Switching Regulator ICs ~.rec RoHIS
with Built-in FET (5V)

BD9639MWV No.11036ECT16

@Description
BD9639MWYV is 6¢h system switching regulator IC that has built-in FET and Error amp phase compensation for DSC/DVC.
The built-in circuit which consist of 2ch Buck-Boost / 2ch Buck / 2ch Boost circuits realize the high efficiency.

@Features
1) 6CH DC/DC converter
» CH1 Boost FET embedded Start-up ch,Motor
- CH2 Buck FET embedded Core

* CH3 Buck-Boost FET embedded CMOS
* CH4 Buck-Boost FET embedded Digital
* CH5 Buck FET embedded CMOS, Memory
- CH6 Boost FET embedded LED
2) Low voltage operation 2.5[V]
3) CH1 supply voltage output for internal circuit
4) CH1 PWM / PFM selectable
5) CH3 - CH4 Boost-Buck auto switching
6) CHB6 integrated Boost output shutdown (Load switch embedded)
7) Soft-start correspondence to each channel
8) Ground short protection function embedded (CH2 to CH6)
9) Error amp phase compensation (CH1 to CH6)
10) Operating frequency 1.5[MHz] (CH1 to CH6)
11) Package of mounting on high heat radiation side (UQFNO056V7070)

@Application
DSC/DVC
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BD9639MWV

Technical Note

@Absolute maximum ratings (Ta=25°C)

Parameter Symbol Ratings Unit

VBAT

VBAT2
Supply voltage permissible voltage VBAT3 -0.3~7 \%

VBAT4

VBATS

VBAT6
SW6 permissible voltage SW6 24.0 \%
VOUTL1 permissible current output IVOUT1 1.0 A
SW1 permissible current output ISW1 1.0 A
SW2 permissible current output ISW2 2.0 A
VOUTS3 permissible current output IVOUT3 1.0 A
DSW3 permissible current output IDSW3 1.0 A
USW3 permissible current output IUSW3 1.0 A
VOUT4 permissible current output IVOUT4 1.0 A
DSW4 permissible current output IDSW4 1.0 A
USW4 permissible current output IUsSw4 1.0 A
SWS5 permissible current output ISW5 1.0 A
SW6 permissible current output ISW6 0.2 A
Power dissipation Pd 483 W
Operating temperature range Topt -20~+85 K
Storage temperature range Tstg -55~+150 °c
Junction temperature Tjmax +150 °c

(*1) Implemented on Glass epoxy board (ROHM standard board : 74.2x74.2x1.6[mm°] 4 layers(Copper foil : 5502 m?)
Power dissipation depends on the mounted wiring pattern.

@ Operating supply voltage
Limits .
Parameter Symbol - Unit
Min. Typ. Max.
VBAT 25 37 5.5 \Y
VBAT2 25 3.7 55 \Y
VBAT3 25 3.7 55 \Y
VBAT supply voltage
VBAT4 25 3.7 5.5 \Y
VBAT5 25 3.7 5.5 \Y
VBAT6 25 3.7 5.5 \Y
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BD9639MWV Technical Note

@Electrical characteristics (Unless otherwise specified, VBAT=VBAT2-3-4-5-6=3.7[V], VCC input terminal =3.7[V], Ta=25[C])
Limits
Parameter Symbol Unit Conditions
Min. Typ. Max.

* XSHDN1=H, XSHDN24=L
= Without load on each channel
Current consumption (PFM) ICC1 - 72 150 A - FB1=0.5[V]
= sum of VBAT terminal,
and VOUT1 terminal

* XSHDN1=H, XSHDN24=H,
TEST1=H

Current consumption (PWM) ICC2 1.57 2.35 3.53 mA | - FB1=0.5[V]

* Sum of VBAT terminal,
and VOUTL1 terminal

- All setting terminal=L
Shutdown current consumption ICC3 - 0 10 WA = Sum of VBAT terminal,
and VOUT1 terminal

H input voltage 1 VIH1 VE’A:;T - - \%
' GND XSHDN1
L input voltage 1 VIL1 - - +0.3 \%
H input voltage 2 VIH3 25 - - \%
XSHDN24, XSHDNS,
. GND XSHDN5, XSHDN6
L input voltage 2 VIL3 - - +0.3 \%

Input voltage =3.7[V]
H input current 1 IIH1 4.63 9.25 18.5 WA XSHDN24, XSHDNS3,
XSHDN5, XSHDN6

Oscillating frequency 1 FOSC1 1.2 15 1.8 MHz | RT=10[kQ]

Reduced-voltage detection voltage | VUVLO1 | 1.75 1.95 2.15 \Y

Reduced-voltage return voltage VUVLO2 | 1.95 2.15 2.35 \%

(CH1)
Soft-start period 85% TSS1 | 310 | 620 | 930 | s igﬁgﬁg ffL"Od 100% 730[us](Typ.)
Error amp reference voltage EREF1 | 0.388 | 0.400 | 0.412 \% XSHDN24=H
PMOS On resistance RONP1 - 0.24 0.38 Q Power supply 3.7[V]
NMOS On resistance RONN1 - 0.14 0.23 Q Power supply 3.7[V]
Maximum duty DMAX1 76.5 85.0 93.5 % XSHDN24=H
[CH2]
Error amp reference voltage EREF2 | 0.390 | 0.400 | 0.410 \%
Soft-start period 85% TSS2 0.43 0.85 1.27 ms Soft-start period 100% 1.0[ms](Typ.)
PMOS On resistance RONP2 - 0.13 0.21 Q Power supply 3.7[V]
NMOS On resistance RONN2 - 0.08 0.14 Q Power supply 3.7[V]
NMOS On resistance UP side RONNU3 - 0.16 0.27 Q Power supply 3.7[V]
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BD9639MWV Technical Note
Limits
Parameter Symbol Unit Conditions
Min. ‘ Typ. ‘ Max.
(CH3)
Error amp reference voltage EREF3 | 0.390 | 0.400 | 0.410 \%
Soft-start period 85% TSS3 0.85 1.70 2.55 ms Soft-start period 100% 2.0[ms](Typ.)
PMOS On resistance DOWN side | RONPD3 - 0.24 0.39 Q Power supply 3.7[V]
NMOS On resistance DOWN side | RONND3 - 0.25 0.40 Q Power supply 3.7[V]
PMOS On resistance UP side RONPU3 - 0.26 0.42 Q Power supply 3.7[V]
Maximum duty DMAX3 65 80 95 %
[CH4]
Error amp reference voltage EREF4 | 0.390 | 0.400 | 0.410 \%
Soft-start period 85% TSS4 1.28 2.55 3.83 ms Soft-start period 100% 3.0[ms](Typ.)
PMOS on resistance DOWN side | RONPD4 - 0.16 0.26 Q Power supply 3.7[V]
NMOS on resistance DOWN side | RONND4 - 0.21 0.33 Q Power supply 3.7[V]
PMOS on resistance UP side RONPU4 - 0.24 0.38 Q Power supply 3.7[V]
NMOS on resistance UP side RONNU4 - 0.16 0.26 Q Power supply 3.7[V]
Maximum duty DMAX4 65 80 95 %
[CH5]
Error amp reference voltage EREF5 | 0.390 | 0.400 | 0.410 \%
Soft-start period 85% TSS5 0.85 1.70 2.55 ms Soft-start period 100% 2.0[ms](Typ.)
PMOS on resistance RONP5 - 0.26 0.42 Q Power supply [V]
NMOS on resistance RONN5 - 0.17 0.28 Q Power supply [V]
[CH6]
Error amp reference voltage 1 EREF6 | 0.380 | 0.400 | 0.420 \Y Constant voltage control side
Error amp reference voltage 2 EREF6.1 | 0.380 | 0.400 | 0.420 \% Constant voltage control side
Soft-start period 85% TSS6 2.55 5.10 7.65 ms | Soft-start period 100% 6.0[ms](Typ.)
Load switching on resistance RONP6 - 0.23 0.37 Q Power supply 3.7[V]
NMOS on resistance RONNG6 - 0.47 0.73 Q Power supply 3.7[V]
Maximum duty DMAX6 83 90 97 %
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BD9639MWV Technical Note

@Block diagram
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BD9639MWV Technical Note

@Terminal configuration diagram (Top View)
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@ Terminal description
Terminal Name Equivalent circuit Terminal Name Equivalent circuit
No. No.
1 SW1 CH1 switching terminal (@) 29 FB6 g:kc')i;?aer?t k\)/zlctlggt]zrrsrilcijnea;l G
2 SW1 CH1 switching terminal (@) 30 PGND6 | CH6 DRIVER GND terminal G
3 PGND1 | CH1 DRIVER GND terminal G 31 SW6 CH®6 switching terminal (@]
4 PGND1 | CH1 DRIVER GND terminal G 32 LSO6 CH6 Load switch output terminal (@)
5 TEST1 | Testterminal O-G 33 VBAT6 CH6 Load switch input terminal \
6 VBAT Battery input terminal \% 34 XSHDN6 | CH6 shutdown terminal 0-G
7 XSHDN1 | CH1 shutdown terminal G 35 RT Triangle wave setting resistor terminal
8 AGND1 | Analog GND terminal G 36 AGND2 | Analog GND terminal G
9 XSHDN24 | CH2 - 4 shutdown terminal O-G 37 VCC Analog power supply terminal Vv
10 FB5 CHS5 feed buck terminal G 38 PGND2 | CH2 DRIVER GND terminal G
11 PGND5 | CH5 DRIVER GND terminal G 39 PGND2 | CH2 DRIVER GND terminal G
12 SW5 CHS5 switching terminal O 40 SW2 CH2 switching terminal O
13 VBATS CH5 DRIVER power supply terminal \Y 41 SW2 CH2 switching terminal O
14 XSHDN5 | CH5 shutdown terminal O-G 42 VBAT2 CH2 DRIVER power supply terminal Vv
15 FB4 CH4 feed buck terminal G 43 VBAT2 CH2 DRIVER power supply terminal \%
16 VOUT4 | CH4 output terminal (0] 44 FB2 CH2 feed buck terminal G
17 VOUT4 | CH4 output terminal (0] 45 TEST2 | Test terminal 0-G
18 usw4 CH4 Boost side switching terminal O 46 XSHDN3 | CH3 shutdown terminal 0-G
19 usw4 CH4 Boost side switching terminal O a7 VBAT3 CH3 DRIVER power supply terminal \%
20 PGND4 | CH4 DRIVER GND terminal G 48 DSW3 CH3 Buck side switching terminal (0]
21 PGND4 | CH4 DRIVER GND terminal G 49 DPG3 CH3 gate connecting terminal (@)
22 DSW4 CH4 Buck side switching terminal (@] 50 PGND3 | CH3 DRIVER GND terminal G
23 DsSw4 CH4 Buck side switching terminal O 51 USW3 CH3 Boost side switching terminal O
24 VBAT4 CH4 DRIVER power supply terminal \% 52 VOUT3 | CHS3 output terminal (@)
25 VBAT4 CH4 DRIVER power supply terminal \% 53 FB3 CH3 feed buck terminal G
26 DPG4 CH4 gate connecting terminal (0] 54 FB1 CH1 feed buck terminal G
27 Reserve | Reserve terminal 0-G 55 VOUT1 | CH1 output terminal O
28 FB61 E:C%?];fae:t ﬁzf:‘ea‘irgi‘ég‘;" G 56 | VOUTL | CH1 output terminal o
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BD9639MWV Technical Note
@Terminal protection circuit schematics
Terminal | Terminal Equivalent circuit Terminal | Terminal Equivalent circuit
No. Name q No. Name q
1 SW1
7 XSHDN1 2 o
9 XSHDN24 ~ 16 VOUT4
14 e 17 vout4 | [J—¢
15 o 18 uswa4
34 19 usw4
37 XS\/%'DCN6 51 USW3
46 XSHDN3 52 VOUT3
AGND 55 VOUT1
56 VOUT1 PGND
Terminal | Terminal Equivalent circuit Terminal | Terminal Equivalent circuit
No. Name q No. Name q
VBAT VBAT
5 TEST1 12 Swe
22 DSW4
10 FB5
23 DSW4
28 FB61
o RT 26 DPG4
L1 32 LSO6
44 FB2
40 SW2
45 TEST2
41 SW2
53 FB3
> FB1 48 DSW3
AGND 49 DPG3 PGND
Terminal Terminal Equivalent circuit Terminal Terminal Equivalent circuit
No. Name q No. Name q
VBAT []
_ 6 VBAT
D 13 VBATS5
S 24 VBAT4
29 FB6 High resisting 25 VBAT4 u
31 SW6 pressure 33 VBAT6 VBAT2 f
VBAT3
42 VBAT2 | VgaTa
43 VBAT2 VBAT5
47 VBAT3 VBAT6
AGND PGND AGND
Terminal Terminal Equivalent circuit Terminal Terminal Equivalent circuit
No. Name q No. Name q
3 PGND1
4 PGND1
8 AGND1 AGND
11 PGND5
20 PGND4
21 PGND4 27 Reserve
30 PGND6
36 AGND?2
38 PGND2 PGND AGND
39 PGND2
50 PGND3
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BD9639MWV Technical Note

@Function description

[Architectonics]

CH Function Output voltage Power output Setting res. USE
CH1 Boost converter 3.70[V]~5.50[V] Embedded External Start-up CH, Motor
CH2 Buck converter 1.05[V]~1.80[V] Embedded External Core
CH3 H-BRIDGE converter 1.80[V]~3.30[V] Embedded External CMOS
CH4 H-BRIDGE converter 3.25[V] Embedded Embedded Digital
CH5 Buck converter 1.50[V]~1.80[V] Embedded External CMOS, Memory
CH®6 Boost converter 2 fT~6 KT Embedded External LED
[CONTROL]
- Stand-by function related terminals
Following table shows start-up condition of each block.
Internal | CH2
XSHDN1 [ XSHDN24| XSHDN3 | XSHDN5 | XSHDN6 | CH1 PFM |CH1 PWM supply | CH4 CH3 | CH5 | CH6
L - OFF
- - - OFF OFF OFF
L ON OFF
OFF
L L L OFF
H L ON
H L OFF ON ON ON
H ON
L OFF
L H OFF | ON
* - symbol mean non-condiotion.
* Other setting terminals
+ XSHDN24~XSHDNG6 terminal equivalent circuit
VBAT VBAT
300k Q1]
400[k Q]
AGND
Because Pull-down is nod as for the terminal XSHDN1,
it is necessary to process the VBAT input and the GND input.

[ Start-up circuit]
CH1 begins operating with PFM by the thing made XSHDN1=H.
Next, an internal power supply stands up when making it to XSHDN24=H and CH1 operates in PWM.
From XSHDN24=H to standby time it and be of CH2-CH6 between about 5 ms in state of standby
After it ends at the standby time, CH2 and CH4 begin a soft start.
Moreover, after it ends similarly at the standby time when XSHDN24-XSHDNG6 is made High at the same time, CH2-CH6
begins a soft start.

www.rohm.com
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BD9639MWV

Technical Note

[CH1]
- Function

Selectable PWM/PFM boost DC/DC converter.
Output voltage is assumed to be 4.2[V]~5.5[V].
Low voltage operation. Starts up from 1.5[V] and also provide supply voltage to VREF circuit.

VOUT1

Rll

Cis FB1

; 0.4[V]

voung)

-
PRE swi
DRIVER
—
\ PGND1

<

VBAT Cu

& Dy

Lll

PFM
PWM
MAX.
PWM/PFM STy

y
VBATT

m

Start up circuit

- Recommended external components

»VOUT1

Parts name Value Maker Part number
Ra1 620[k Q] +24[k Q] - -
Ri2 56[k Q] - -
Ris 10[Q] - -
Cu 22[uF] (x2) Taiyo Yuden JMK212BJ226MG
Ci2 10[uF] Taiyo Yuden JMK212BJ106KG
Cis 100[ p F] Taiyo Yuden UMK1005CH101JV
Cu 1[uF] Taiyo Yuden JMK105BJ105KV
Ly 2.2[UH] Taiyo Yuden NR4018T2R2N
D11 - ROHM RB060M-30
« Start-up sequence
2.5[V]~5.5[V]
VBAT
\Y]
H input voltage
XSHDN1
oV
3.7[V]~5.5[V] Electricity is discharged
VOUT1 ZVBAT[V] / dnato he load
0
) Soft start period :
* PWM/PFM
H input voltage
XSHDN24 oM
VOUTL S.7TVI~551)
PFM operation PWM operation PFM operation
(Load 5mA or less) (Load 5mA or less)

Select PWM/PFM (operation of XSHDN=H and XSHDN24) with light load(10mA or less).

www.rohm.com
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BD9639MWV

Technical Note

[Internal supply voltage]
* Function

Regulator input voltage is voltage VOUT1.

Output voltage is 2.5[V].

There is no output terminal for an internal power supply.
Use an internal power supply as a power supply of an internal circuit.
An internal power supply stands up in the PWM mode (XSHDN1=H and XSHDN24=H).

VCC
VOUT1

Reference
Voltage

— power

Internal

supply

- Start-up sequence

3.7]V]~5.5[V]

VCC

o]

H input voltage

XSHDN24

Internal power supply  0[V]

2.5[V]

www.rohm.com
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BD9639MWV

Technical Note

[CH2]
- Function

Synchronous rectification Buck DC/DC converter with integrated output stage power MOS.
Output voltage is assumed to be 1.05[V]~1.80[V].

VOouT2

PRE
DRIVER

- Recommended external components

Parts vourz
name Value Maker Part number cotonond 1.1]V] 1.2[V]
R21 Refer to right table - - R21 100k Q] 100k Q]
R22 Refer to right table - - R22 56[k Q]+ 1.1[kR] | 20[kRQ]+ 30[kRQ]
Ca 22[uF] Taiyo Yuden | JMK212BJ226MG
Ca 10[uF] Taiyo Yuden | JMK212BJ106KG
Cas 33[pF] Taiyo Yuden | UMK105CH330JV
Loy 2.0[pH] TOKO A915AY-2R0OM
- Start-up sequence
2.5[V]~5.5[V]
VBAT2
VBAT4
H input voltage
XSHDN1
H input voltage
XSHDN24
0MV]
I
: : Discharge
! 1.05[V]~1.80[V] |
I
! I ! e
VOUT2 o] i | ! |
! I
: : Soft start period : :
: 5.00[ms] | 1.00[ms] : :
lag o' »! |
) Ll ) »
! . l I
www.rohm.com 11/20 2011.05 - Rev.C
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BD9639MWV Technical Note

[CcH3)

* Function
Synchronous rectification cross converter with integrated output stage power MOS.
Output voltage is assumed to be 1.80[V]~2.80[V].

voun L

VOUT3

PGND3
Ra1 Css

VBAT3

.|

; 0.4[V] ; MLX ‘ DPG3

SAW DUTY T

g
g
a0
ST
5

1 4

BuckBoost PRE
PWMCOMP DRIVER

- Recommended external components

Parts Value Maker Part number oom 1.80[V] 2.80[V]
name Set external

Rs31 | Refer to right table - - Rs1 100k Q] 100k Q]

Rs2 | Refer to right table - - Rs2 27[k Q]+ 1.6[kRQ] | 12[kR] + 4.7[k 2]

Ca1 22[uF] Taiyo Yuden | JMK212BJ226MG

Cs 10[uF] Taiyo Yuden | JMK212BJ106KG

Css 100[pF] Taiyo Yuden | UMK105CH101JV

Ls1 4.7[uH] Taiyo Yuden | NR3015T4R7M

P31 - ROHM RW1A020ZP

- Start-up sequence

2.5[V]~5.5]V]
VBAT3
H input voltage
XSHDN1
XSHDN24
H input voltage
XSHDN3 _Q[V]
: : Discharge
1
I
] /
VOUT3 _0[V] : :
1 |
|
1 |

1.80[V]~2.80[V] I
N
|
|
|
|

| Soft start period
2.00[ms]

hen the VOUT=1.8 V is set, and VOUT3 - USW3 is not used (use it only with Buck),
the Discharge function is not provided.

- DPG3
The DPG3 output terminal is a gating signal when PMOS is inserted and used between VBAT3 and DSW3.
It is possible to throw the overcurrent further also at turning on Voltage descent when becoming VBAT=2.85 V or less.
It becomes DPG3=L. external PMOS

www.rohm.com
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BD9639MWV Technical Note

[cH4)

* Function
Synchronous rectification cross converter with integrated output stage power-MOS.
The output voltage is 3.25V fixation.

Control signal UP side PMOS ON or Switching

voumg)
l VOUT4
EI Us ; cu
é PGND4
VOU#™ FB4 VBAT
— Lay Zf
VBAT4 )
4 lewd | [T
BuckBoost | | PRE DSwA ;
PWMCOMP DRIVER F‘ﬁ T
0.4[V]
; ; MI\x DPG4 i Pas
SAW DUTY T
- Recommended external components
Parts name Value Maker Part number
Cau 22[uF] Taiyo Yuden JMK212BJ226MG
Ca2 10[uF] Taiyo Yuden JMK212BJ106KG
La1 3.3[uH] Taiyo Yuden NR4018T3R3M
Pa1 - ROHM RW1A20ZP
- Start-up sequence
2.5[V]~5.5[V]
VBAT2
VBAT4
H input voltage
XSHDN1
H input voltage
1
XSHDN24 !
oM | !
I I :
: : 1.05[V]~1.80[V] | Discharge
| . ~1. |
: | 0,
| I 70[%] I
VOUT2 V] | L !
I o
| | |
: : : : Discharge
I I : 3.25V] I
I l % Ve
vouTs _OV] | ! ' Lo !
e B S |
| . : :
! 5.00[ms] | Soft start period |
| | 3.00[ms] |
! by i I :
UP side ! Lo o |
PMOS | -
I I :
I I

- DPG4
The DPG4 output terminal is a gating signal when PMOS is inserted and used between VBAT4 and DSWA4.
It is possible to throw the overcurrent further also at turning on Voltage descent when becoming VBAT=2.85 V or less.
It becomes DPG4=L. external PMOS
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BD9639MWV

Technical Note

[CH5]

- Function

Synchronous rectification Buck DC/DC converter with integrated output stage power MOS.
Output voltage is assumed to be 1.50[V]~ 1.80[V].

VOUTS

i

VBATS ZIF VBAT
Rs; Cs3 FBS ‘ % Csz
Rs2 ’ } PRE SW5
DRIVER L VouTS
Lsy % Cs;
; 04v] ; SAW \ PGND5 7}/7
- Recommended external components
Parts | K b vouTs 8
name Value Maker Part number cotonond 1.5[V] 1.8[V]
Rs1 | Refer to right table - - Rs1 100k Q] 100k Q]
Rsz2 | Refer to right table - - Rs2 33[kR] + 3.3[kR] | 27[kR] + 1.6[k 2]
Cs1 10[uF] Taiyo Yuden | JMK212BJ106KG
Cs2 1[uF] Taiyo Yuden | JMK105BJ105KV
Css 100[pF] Taiyo Yuden | UMK105CH101JV
Ls1 6.8[uH] Taiyo Yuden | NR3015T6R8M
= Start-up sequence
2.5[V]~5.5V]
VBAT5
H input voltage
XSHDN1
XSHDN24
H input voltage
XSHDN5 _0[V] j N
: : Discharge
I 1.50[V]~1.80[V] I
| v
VOUT5 _0[V] ! :
|
I
I
|

Soft start period
2.00[ms]

www.rohm.com
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BD9639MWV

Technical Note

[cHeé)
* Function
Boost DC/DC converter with integrated load switch.

Constant voltage operation and constant voltage operation for protection is available with output of 2~6 lights.
The loading switch is turned off at XSHDN6=L (CH6 shutdown) and the timer latch.

VBAT

VOUT6—» —(

VBAT6

¥

PRE

0.4V] DRIVER
% - MAX.
DUTY
SAW ‘
04{V]
I3
- Recommended external components
Parts
name Value Maker Part number
Re1 20[Q] - -
Ce1 4.7[uF] Taiyo Yuden EMK212BJ475KG
Ce2 1[uF] Taiyo Yuden JMK105BJ105KV
Le1 10[pH] Taiyo Yuden NR3015T100M
Die1 - ROHM RB551V-30

- Start-up sequence
2.5[V]~5.5]V]

VBAT6
H input voltage
XSHDN1
XSHDN24
H input voltage
XSHDNG6
o[v]
3 . Electricity is discharged
3 2~6 lights output voltage according to the load.
VOUT6 | ZVBATV] |
o] / | |
H—P‘:<—>i
| ON_delay ~ SOFT
-~

i Soft start period
‘ 6.0[ms]

- Set voltage when fixed voltage is driven

When a fixed voltage is driven by internal resistance, it is set to 16V.
It is possible to return in a set voltage by adding external resistance between VOUT6 and FB6.
When a fixed voltage is driven, it becomes 20.1V if 82kQ is added.

When a fixed voltage is driven, it becomes 22.0V if 120kQ is added.
However, note the resisting pressure of the capacitance of C61 when stepping up the voltage

applying external resistance.

www.rohm.com
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BD9639MWV

Technical Note

[Ground short protection Function]

+ CH2~CH6 are monitoring error amp input voltage fed backed from output and enable timer circuit with falling below the
detection voltage of short protection circuit. Timer latch circuit will latch power MOS to off status of CH2~CH6 if such
condition remained for 10ms.

- All channel except CH1 will be latched with any other channels to be over current and/or shorted.

- Latch will be released either setting XSHDN1=GND, XSHDN24=GND or restarting the device.

- Short detection comparator will be disabled by soft start.

- The timer latch circuit doesn't operate when an internal power supply doesn't rise.

VOUT2

VOUT3

.

VOUT4 —

VOUTS

VOUT6—

FB2

s T o2v

S
&P 7 0.2[V]
#

Latch with follow conditions CH2~CH6.

CH2 : SW2=Hiz

CH3 : DSW3=Hiz
USW3=Hiz

CH4 : DSW4=Hiz
USW4=Hiz

CH5 : SW5=Hiz

CH6 : Load Switch OFF
NMOS=0OFF

Timer latch circuit ———

FB6

7; 0.4V]

[Thermal shutdown function]
Thermal shutdown function is built in to prevent IC from heat distraction.
Thermal circuit will be disabled by PFM.
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@Power dissipation
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Ambient temperature Ta[°C]
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@Notes for use
1. Board patterning
- VBAT,VBAT2,VBAT3,VBAT4,VBATS5, VBAT6 are must be connected to power supply on the board.
= VCC must be connected to VOUTL1 output on the board.
* ALL PGND and AGND must be connected to GND on the board.
= ALL power supply line and GND terminals must be wired with wide/short pattern in order to achieve substantially low
impedance.

2. Peripheral circuitry
- Use low ESR ceramic capacitor for bypass condenser between power supply and GND terminal and place capacitor
right ext to the IC pins.
- Place external components such as L and C by IC with wide/short pattern.
- Draw output voltage from each end of capacitor.
- Causing short circuit at CH1 output will overload the external diode and may breakdown the component.
- Prepare physical countermeasures by adding poli-switches and fuses to avoid excess current flow.

3. Start-up
- Keep light load condition by starting up the device.
- Make it to PWM mode (XSHDN24=L—H) after CH1 is started up in PFM mode (XSHDN1=L—H),
and the VOUT1 output voltage stands up.
Moreover, start it about the start of CH3 - CH5 - CH6 since the PWM mode (Contain it simultaneously).

4. Absolute maximum ratings
- The quality control of the product has exercised adequate care, however operating above the absolute maximum ratings
of supply voltage and/or operational temperature range may cause decay and destroy the IC. If specific mode such that
exceeding the Absolute Maximum ratings is expected, please have physical countermeasure such as adding fuses and
poli-switches etc.

5. Thermal design
- Take consideration of power dissipation at actual device usage to ensure the satisfactory thermal design margin.
(Refer page 6)

6. Terminal to Terminal short / mis-mounting
= While mounting IC on the board, check direction and shift of the IC. If inadequately mounted, IC might be breakdown.
Additionally short circuit from unwanted contamination at power supply and GND and/or between any terminals also
may cause the defect.

7. Operating in strong electromagnetic field
- Please pay attention using device in the strong electromagnetic field. Device may cause malfunction.

8. Thermal shut down.(TSD)
* Main purpose of TSD is to shutting IC down from runaway effect. It is not to compensate or to protect IC itself.
Therefore, please do not continuously operate the IC after TSD circuit is activated and/or premise operations such that
TSD circuit function to be used.

9. Inspection with set board
- While connecting capacitor to Low impedance pins, please discharge capacitor by one process by another to prevent
stressing the IC. While mounting and removing the IC to/from the Board in the inspection process, be sure to turn off
the power supply by each action. Moreover equip ground earth in assembling process for ESD protection and handle
with care during the test and/or transportation.
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10. Input terminals

- This IC is a monolithic IC, and has P* isolation and P substrate for the element separation. Therefore, a parasitic PN
junction is firmed in this P-layer and N-layer of each element. For example shown in below picture, the resistor or the
transistor is connected to the terminal. When the GND voltage potential is greater than the voltage potential at
Terminals A or B, the PN junction operates as a parasitic diode. In addition, the parasitic NPN transistor is formed in
said parasitic diode and the N layer of surrounding elements close to said parasitic diode. These parasitic elements are
formed in the IC because of the voltage relation. The parasitic element operating causes the wrong operation and
destruction. Therefore, please be careful so as not to operate the parasitic elements by applying lower voltage than
GND (P substrate) to input terminals. Moreover, please apply each input terminal with lower than the power-supply
voltage or equal to the specified range in the guaranteed voltage when the power-supply voltage being applied.

Resistor Transistor (NPN) )
Terminal A Terminal B Terminal

C B
o = b
Terminal A
/ / /2 A&
7 /
N ;I—
P o] (5 Stray P Pl ( pr
component

i X | i Neighborhood
component

Stray component
P substrate

A KA

Stray component 7!7 GND Stray component 7I/'7 GND GND 7'/7'

P substrate
GND

Simplified IC structure

11. Usage of this product
- This IC is designed to be used in DSC/DVD application.
= Upon using our product to equipments or devices other than above mentioned application, please be sure to consult
with our sales representative in advance.
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@Ordering part number

B|D 916 |3]9 M W|V |- |E|2
I R I S— —
Part No. Part No. Package Packaging and forming specification

MWV: UQFNO56V7070 E2: Embossed tape and reel

UQFNO056V7070
7.0:01 <Tape and Reel information>
Tape Embossed carrier tape
= Quantity | 1500pcs
o
~
Direction E2 o . )
of feed The direction is the 1pin of product is at the upper left when you hold
( reel on the left hand and you pull out the tape on the right hand )
5 \ | A
coz . 4101, & O O O O O 0O O 0O O O O O
56 15 o ® ® (] o ®
o g
S| 43 \ ] / L \
| 1 ’UOJ 9*8'82 ' \ 1pin Direction of feed
- : : (Unit : mm) Reel *Order quantity needs to be multiple of the minimum quantity.
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Datasheet

Notice

Precaution on using ROHM Products
1. Our Products are designed and manufactured for application in ordinary electronic equipments (such as AV equipment,
OA equipment, telecommunication equipment, home electronic appliances, amusement equipment, etc.). If you
intend to use our Products in devices requiring extremely high reliability (such as medical equipment (Note 1) transport
equipment, traffic equipment, aircraft/spacecraft, nuclear power controllers, fuel controllers, car equipment including car
accessories, safety devices, etc.) and whose malfunction or failure may cause loss of human life, bodily injury or
serious damage to property (“Specific Applications”), please consult with the ROHM sales representative in advance.
Unless otherwise agreed in writing by ROHM in advance, ROHM shall not be in any way responsible or liable for any
damages, expenses or losses incurred by you or third parties arising from the use of any ROHM’s Products for Specific

Applications.
(Note1) Medical Equipment Classification of the Specific Applications
JAPAN USA EU CHINA
CLASSII CLASSIIb
CLASSIV CLASSI CLASSII CLASSIL

2. ROHM designs and manufactures its Products subject to strict quality control system. However, semiconductor
products can fail or malfunction at a certain rate. Please be sure to implement, at your own responsibilities, adequate
safety measures including but not limited to fail-safe design against the physical injury, damage to any property, which
a failure or malfunction of our Products may cause. The following are examples of safety measures:

[a] Installation of protection circuits or other protective devices to improve system safety
[b] Installation of redundant circuits to reduce the impact of single or multiple circuit failure

3. Our Products are designed and manufactured for use under standard conditions and not under any special or
extraordinary environments or conditions, as exemplified below. Accordingly, ROHM shall not be in any way
responsible or liable for any damages, expenses or losses arising from the use of any ROHM’s Products under any
special or extraordinary environments or conditions. If you intend to use our Products under any special or
extraordinary environments or conditions (as exemplified below), your independent verification and confirmation of
product performance, reliability, etc, prior to use, must be necessary:

[a] Use of our Products in any types of liquid, including water, oils, chemicals, and organic solvents

[b] Use of our Products outdoors or in places where the Products are exposed to direct sunlight or dust

[c] Use of our Products in places where the Products are exposed to sea wind or corrosive gases, including Cl2,

H2S, NH3, SO2, and NO2

[d] Use of our Products in places where the Products are exposed to static electricity or electromagnetic waves

[e] Use of our Products in proximity to heat-producing components, plastic cords, or other flammable items

[f] Sealing or coating our Products with resin or other coating materials

[g] Use of our Products without cleaning residue of flux (even if you use no-clean type fluxes, cleaning residue of
flux is recommended); or Washing our Products by using water or water-soluble cleaning agents for cleaning
residue after soldering

[h] Use of the Products in places subject to dew condensation

4. The Products are not subject to radiation-proof design.

5. Please verify and confirm characteristics of the final or mounted products in using the Products.

6. In particular, if a transient load (a large amount of load applied in a short period of time, such as pulse. is applied,
confirmation of performance characteristics after on-board mounting is strongly recommended. Avoid applying power
exceeding normal rated power; exceeding the power rating under steady-state loading condition may negatively affect
product performance and reliability.

7. De-rate Power Dissipation (Pd) depending on Ambient temperature (Ta). When used in sealed area, confirm the actual
ambient temperature.

8. Confirm that operation temperature is within the specified range described in the product specification.

9. ROHM shall not be in any way responsible or liable for failure induced under deviant condition from what is defined in
this document.

Precaution for Mounting / Circuit board design
1. When a highly active halogenous (chlorine, bromine, etc.) flux is used, the residue of flux may negatively affect product
performance and reliability.

2. In principle, the reflow soldering method must be used; if flow soldering method is preferred, please consult with the
ROHM representative in advance.

For details, please refer to ROHM Mounting specification

Notice - GE Rev.002
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Precautions Regarding Application Examples and External Circuits
1. If change is made to the constant of an external circuit, please allow a sufficient margin considering variations of the
characteristics of the Products and external components, including transient characteristics, as well as static
characteristics.

2. You agree that application notes, reference designs, and associated data and information contained in this document
are presented only as guidance for Products use. Therefore, in case you use such information, you are solely
responsible for it and you must exercise your own independent verification and judgment in the use of such information
contained in this document. ROHM shall not be in any way responsible or liable for any damages, expenses or losses
incurred by you or third parties arising from the use of such information.

Precaution for Electrostatic
This Product is electrostatic sensitive product, which may be damaged due to electrostatic discharge. Please take proper
caution in your manufacturing process and storage so that voltage exceeding the Products maximum rating will not be
applied to Products. Please take special care under dry condition (e.g. Grounding of human body / equipment / solder iron,
isolation from charged objects, setting of lonizer, friction prevention and temperature / humidity control).

Precaution for Storage / Transportation
1. Product performance and soldered connections may deteriorate if the Products are stored in the places where:
[a] the Products are exposed to sea winds or corrosive gases, including CI2, H2S, NH3, SO2, and NO2
[b] the temperature or humidity exceeds those recommended by ROHM
[c] the Products are exposed to direct sunshine or condensation
[d] the Products are exposed to high Electrostatic

2. Even under ROHM recommended storage condition, solderability of products out of recommended storage time period
may be degraded. It is strongly recommended to confirm solderability before using Products of which storage time is
exceeding the recommended storage time period.

3. Store / transport cartons in the correct direction, which is indicated on a carton with a symbol. Otherwise bent leads
may occur due to excessive stress applied when dropping of a carton.

4. Use Products within the specified time after opening a humidity barrier bag. Baking is required before using Products of
which storage time is exceeding the recommended storage time period.

Precaution for Product Label
QR code printed on ROHM Products label is for ROHM’s internal use only.

Precaution for Disposition
When disposing Products please dispose them properly using an authorized industry waste company.

Precaution for Foreign Exchange and Foreign Trade act
Since our Products might fall under controlled goods prescribed by the applicable foreign exchange and foreign trade act,
please consult with ROHM representative in case of export.

Precaution Regarding Intellectual Property Rights
1. All information and data including but not limited to application example contained in this document is for reference
only. ROHM does not warrant that foregoing information or data will not infringe any intellectual property rights or any
other rights of any third party regarding such information or data. ROHM shall not be in any way responsible or liable
for infringement of any intellectual property rights or other damages arising from use of such information or data.:

2. No license, expressly or implied, is granted hereby under any intellectual property rights or other rights of ROHM or any
third parties with respect to the information contained in this document.

Other Precaution
1. This document may not be reprinted or reproduced, in whole or in part, without prior written consent of ROHM.

2. The Products may not be disassembled, converted, modified, reproduced or otherwise changed without prior written
consent of ROHM.

3. In no event shall you use in any way whatsoever the Products and the related technical information contained in the
Products or this document for any military purposes, including but not limited to, the development of mass-destruction
weapons.

4. The proper names of companies or products described in this document are trademarks or registered trademarks of
ROHM, its affiliated companies or third parties.

Notice - GE Rev.002
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General Precaution
1. Before you use our Products, you are requested to carefully read this document and fully understand its contents.
ROHM shall not be in an 'y way responsible or liable for failure, malfunction or accident arising from the use of a ny
ROHM’s Products against warning, caution or note contained in this document.

2. All information contained in this docume nt is current as of the issuing date and subj ect to change without any prior
notice. Before purchasing or using ROHM'’s Products, please confirm the la test information with a ROHM sale s
representative.

3. The information contained in this doc ument is provided on an “as is” basis and ROHM does not warrant that all
information contained in this document is accurate an d/or error-free. ROHM shall not be in an y way responsible or
liable for any damages, expenses or losses incurred by you or third parties resulting from inaccuracy or errors of or
concerning such information.

Notice — WE Rev.001
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OCEAN CHIPS

OxreaH INeKTPOHMUKM
MocTaBKa 3ﬂeKTp0HHbIX KOMMOHEHTOB

Komnanusa «OkeaH DNEKTPOHMKM> MpEeAaraeT 3aK/Il04EHUE JONTOCPOYHbIX OTHOLLIEHMM NpU
MOCTaBKaX MMMOPTHbIX 3/1EKTPOHHbIX KOMMOHEHTOB HA B3aMMOBbIrOZHbIX YC10BMAX!

Hawwu npeumyliectsa:

- NlocTaBKa OpMrMHaIbHbIX UMMNOPTHbBIX 3/IEKTPOHHbIX KOMMOHEHTOB HanNpAMYy C NPOM3BOACTB AMEPUKM,
EBponbl M A3uK, a TaK e C KpYNHEMLIMX CKIaJ0B MMPa;

- LUnMpoKas sMHeMKa NOCTaBOK aKTUBHBIX M MACCMBHBIX MMMOPTHbBIX 3/1EKTPOHHbIX KOMMOHEHTOB (6onee
30 MJIH. HAMMEHOBAHUMN);

- MocTaBKa C/IOXKHbIX, AeDUUMUTHBIX, IM60 CHATLIX C NPOM3BOACTBA NO3ULMIA;

- OnepaTMBHbIE CPOKM NOCTABKM NOA 3aKa3 (0T 5 paboumx AHEN);

- JKCnpecc JoCTaBKa B 06YH0 TOYKY Poccuu;

- Momouwb KoHcTpyKTOpCKOro OTAena 1 KOHCynbTauumu KBaMPULUUPOBAHHBIX MHXEHEPOB;

- TexHM4ecKaa nogaepkka NpoeKTa, NomMollb B NoA6ope aHanoros, NocTaBka NPOTOTUNOB;

- [locTaBKa 3/1EKTPOHHbIX KOMMOHEHTOB NoJ, KOHTposiem BIT;

- CUcTeMa MeHeaXXMeHTa KayecTBa cepTudmumpoBaHa no MexayHapogHomy ctaHgapTy 1SO 9001;

- Mp1 HEO06XOAMMOCTH BCA NPOAYKLUMA BOEHHOIO M adPOKOCMMYECKOrO Ha3HaYeHMA NPOXoAUT

MCMbITaHMA M CEPTUMhMKALMIO B TaGOPATOPMM (MO COrIACOBAHMIO C 3aKa34YMKOM);
- MocTaBKa cneumanusmMpoBaHHbIX KOMMOHEHTOB BOEHHOMO M a3POKOCMMYECKOr0 YPOBHSA KayecTBa

(Xilinx, Altera, Analog Devices, Intersil, Interpoint, Microsemi, Actel, Aeroflex, Peregrine, VPT, Syfer,
Eurofarad, Texas Instruments, MS Kennedy, Miteq, Cobham, E2V, MA-COM, Hittite, Mini-Circuits,
General Dynamics u gp.);

KomnaHua «OkeaH JNEeKTPOHMKKU» ABNAETCA oduuMabHbIM AUCTPUOLIOTOPOM M SKCKJIHO3MBHbBIM
npesctasuteneM B Poccum ofHOrO M3  KpPYMHEMWMX MPOM3BOAMUTENIEM Pa3beEMOB BOEHHOMO W
A3pPOKOCMMYECKOro Ha3sHavyeHuMs <«JONHON», a Tak Xe oduuMaibHbiIM AUCTPUOBIOTOPOM MU
JKCK/II03MBHbIM nNpeacTaBuTenieM B Poccvn npousBoauTENA BbICOKOTEXHOIOMMYHBIX M HaAEXHbIX
peweHun ans nepeaaym CBY curHano «FORSTAR>.

«JONHON> (ocHoBsaH B 1970 T.)

PasbeMbl crneumanbHOro, BOEHHOMo M A3POKOCMHNYECKOIo
Ha3Ha4YeHHA:

JONHON (MpuMeHsOTCA B BOEHHOM, aBMALMOHHOM, a3POKOCMMYECKOM,

MOPCKOM, KeNe3HOAOPOXKHOM, TOpHO- M HedTeao6biBatoLLeN
0Tpac/AX NPOMbILLIEHHOCTH)

«FORSTAR> (ocHoBaH B 1998 r.)

BY coegmHmnTENN, KOAKCHaNbHbIE Kabenn

’ ) ®
KabenbHble COOPKM M MMKPOBONIHOBbIE KOMMOHEHTbI: FORS 'AR
L

(MpuMeHsaTCA B TEJIEKOMMYHMKAUMAX  FPaXXAaHCKOro M
cneuManbHOrO HasHayeHus, B cpeacTBax cBA3sM, PJIC, a TaK xe
BOEHHOM,  aBMALUMOHHOM M AdPOKOCMMYECKOM  OTpacisx
NPOMBILLNIEHHOCTH).

TenedoH: 8 (812) 309-75-97 (MHOroKaHasbHbIN)

dakc: 8 (812) 320-03-32

DNIeKTpPOHHas noyTa: ocean@oceanchips.ru

Web: http://oceanchips.ru/

Appec: 198099, r. CaHkT-leTepbypr, yn. KananHuHa, 4. 2, Kopn. 4, amT. A




