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capacitive touch-sensing controllers, and Wireless BLE Bluetooth® Low-Energy and USB connectivity
solutions, Cypress is committed to providing its customers worldwide with consistent innovation, best-
in-class support and exceptional system value.
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ASSP for Power Supply Applications

Evaluation Board

MB39A114

B DESCRIPTION
The MB39A114 evaluation board is a surface mount circuit board of down conversion circuit.

The MB39A114 evaluation board is a high-precision and high-efficiency battery charger, that supports both 3
cells and 4 cells, of the charge voltage selectable with the SEL terminal. It controls the charge voltage and charge
current based on the power-supply voltage of, for example, an AC adapter to supply a current of up to 3 A.

This IC can dynamically control secondary batteries’ charge current, which detects voltage drop in an AC adapter
in order to keep its power constant (Dynamically-controlled charging) .

B EVALUATION BOARD SPECIFICATIONS

(Ta= +25°C)
Value .
Parameter - Unit
Min Typ Max
Setting 12.6 V 13.2*2 16 22 \Y
Input voltage -
Setting 16.8 V*' 17.4*2 19 25 \
Setting 12.6 V 12.537 12.6 12.663 \Y
Output voltage -
Setting 16.8 V*' 16.716 16.8 16.924 \
) Setting 12.6 V — 126 252 mV
Ripple voltage -
Setting 16.8 V*' — 168 336 mV
UV Comp detection Setting 12.6 V 12.6 12.8 13 \Y
voltage (VCC = H-L) Setting 16.8 V*' 16.8 17 17.2 v
SW2 =0N 2.82 3.03 3.26 A
Output current
SW2 = OFF 0.182 0.26 0.338 A
Dynamically-controlled charging detection voltage*? 17.6 18 18.4 \Y
Oscillation frequency 260 300 340 kHz
i Constant voltage mode 5.9 9.3 17 ms
Soft-start time
Constant current mode 2.8 4.4 8.2 ms

*1 : Initial setting value is for 4 cells (16.8 V) .
*2 : The actual minimum value is the dynamically-controlled charging detection voltage.

Copyright©2004-2008 FUJITSU MICROELECTRONICS LIMITED All rights reserved FU]ITSU

2004.6
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H TERMINAL DESCRIPTION

Symbol Function
VAC AC adapter input terminal
VIN IC power supply terminal
Vo DC/DC converter output terminal VBATT = 16.8 V (Typ)

BATT System output terminal
Power supply control terminal [at SW1 (switch1) = OFF]

CTL VCTL=0Vto 0.8 V: Standby mode
VCTL =2.0 V to VIN : Operation mode

VREF Reference voltage output terminal
Mode control terminal [at SW2 (switch2) = OFF]

MODE SW VMODE SW =0V to 1.0 V : Dead battery mode*’

VMODE SW = High-Z (or 2.5 V to VIN) : DCC mode*?
Constant-voltage control state detection output terminal (open drain form)

CVM . K
At constant-voltage control state : “L” level
DC/DC converter output overvoltage detection terminal (open drain form)

OVP [ ”
At overvoltage : “H” level
Output voltage setting 3/4-cell switch terminal

SEL*3 VSEL =0V to 0.8 V : 3-cell setting
VSEL =2.0 V to VIN : 4-cell setting

GND Battery charger system GND

SGND IC control side GND

*1 : This mode is used to check whether the battery is normal. The dead battery mode charge current value is set to
about 260 mA (Typ) .

*2 1 Charging is performed in Dynamically-Controlled Charging (DCC) mode. The DCC mode charge current value
is setto 3 A (Typ) .

*3 : Standard setting : SEL terminal = 0 Q pull-up to VCC
At VBATT =12.6 V : R28 = REMOVE

Note : The AC adapter detection voltage is set to 18.0 V to control a constant electric power. For normal operation,
apply a voltage of at least 18.0 V to the VAC terminal.

B SWITCH DESCRIPTION

sSw Name Function ON OFF
1 CTL Power supply control Operation Stand-by
2 mode SW Charge current mode control DCC mode Dead battery mode

B SETUP AND CHECKUP
* Setup

» Connect power supply terminal side to VAC and GND. Connect the BATT terminal to required loading device

or measuring instrument.
* Set SW to OFF.

e Checkup

Turn on SW1 and turn on the power to the VAC (power supply) while turned on.

The IC works normally with the following outputs: BATT = 16.8 V (Typ) .

SW2 = ON : DCC mode
SW2 = OFF : Dead battery mode
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l CONNECTION DIAGRAM
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B PARTS LIST

Part Model Specification Manu
* - - - - -
Symbol* - ame name Rating| Rating (Rating| y,jue | D&Via- | Features Package| ¢;ctyrer | NOte
1 2 3 tion
FPT. | FUITSU
M1 IC MB39A114PFT | — | — | — — — — 24P -Mog| MCROELEC
B TRONICS
PD- |[VGSS=| ID=
Q1 Pch FET |uPA2714GR ow | —sov| 7a | — — — so-8 | NEC
PD= |VGSS=| ID=
Q2 Nch FET |MCH3405 osw! 20v | 18a| — — — MCPH3 | SANYO
PD= |VGSS=| ID=
Q3 Pch FET |uPA2714GR ow | —sov| 7a | — — — sSo-8 | NEC
VF = lVRRM=
D1 SBD RBO53L-30 0.42V Il — — — — PMDS | ROHM
30V
at3 A
VF = VRRM=
D2 SBD RBO53L-30 0.42V -l — — — — PMDS | ROHM
30V
at3 A
. RDC = DCR =
L1 Coil CDRH104R150 |’ | — | — | 15uH [ £30% | ~°° SMD |SUMIDA
Ceramic Temperature
C1 o onaer |C3225UBIE4TSK | 25V | — | — | 47uF | £10% | SREEE | 3225 | TDK
Ceramic Temperature
c2 o onaer |C3225UB1E4TSK | 25V | — | — | 47uF | £10% | SREELE | 3205 | TDK
c3 0S-CON™|20SVP22M 20V r;;\‘frgs — | 22uF | — |ESR=60mQ| SMD | SANYO
C4 Ceramic |oaro5 B1E475K| 25V | — | — | 47uF | +109 | TemPerature | aoon | pK
condenser characteristics B
Cc6 Ceramic |~1608 81H152K| 50V | — | — |1500 pF| + 109 | TemPerature | qqg | py
condenser characteristics B
Ceramic Temperature
c7 o onaer |C1608JBTH104K| 50V | — | — | 0.1 uF | £10% | =PELe | 1608 | TDK
cs Ceramic |~1608 1B1H103K| 50V | — | — |0.01puF| + 100 | TeMPerature | yqne | opy
condenser characteristics B
Co Ceramic |11008181H104K| 50V | — | — | 0.1 uF | + 109 | Temperature | iqne | 1pk
condenser characteristics B
c1o  |CCrAMIC loy608IBTHAT2K 50V | — | — |4700 pF| +10% | TemPerature | yane | TpK
condenser characteristics B
Ceramic Temperature
c11 o onaer |C1608JB1H223K| 50V | — | — |0.022uF| £10% |, =PEELE | 1608 | TDK
c1z  |CErAMIC |oyengIBIH104K 50V | — | — | 0.1uF | +10% | Temerature | yane | TpK
condenser characteristics B
c1a  [COAMIC |oisngiBIH104K| 50V | — | — | 0.1uF | +10g | Temperature | igng | rpg |Not
condenser characteristics B mounted
cla  [COMC lo1608)B1H104K| 50V | — | — | 0.4 puF | £10% | TemReraIe | ygng | qp (Nt
condenser characteristics B mounted
*: Refer to “@ COMPONENT LAYOUT”.
Note : OS - CON™ s a trademark of SANYO Electric Co., Ltd.
(Continued)
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Part Model Specification M
Symbol* : : ; . Package anu- | Note
y name name Rat1|ng Ratzlng Ra’gng Value Dt?x:,'a Features 9€ | facturer

RO Jumper |RK73Z1J 1A | — | — | 0 | M — 1608 KOA

P 50 mQ
R1 Resistor |[SL1TTE33LOF | 1W = — | — [38mQ| +1% — 62X | voa

4.5 mm
R2 Resistor |RR0816P-473-D (1/16 W| — — 47 kQ | £0.5% | £25 ppm/°C 1608 ssm
R3 Resistor |RR0816P-154-D |1/16 W| — — [150kQ| £0.5% |+ 25 ppm/°C 1608 ssm
R4 Resistor |RR0816P-184-D (1/16 W| — — |[180kQ| +0.5% |+ 25 ppm/°C 1608 ssm
R5 Resistor |RR0816P-334-D |1/16 W| — — |330kQ| +0.5% |+ 25 ppm/°C 1608 ssm
R6 Resistor |RR0816P-303-D (1/16 W| — — 30kQ | £0.5% |+ 25 ppm/°C 1608 ssm
R7 Resistor |RR0816P-223-D (1/16 W| — — 22kQ | £0.5% | £25 ppm/°C 1608 ssm
R8 Resistor |RR0816P-104-D |1/16 W| — — |[100kQ| £0.5% |+ 25 ppm/°C 1608 ssm
R9 Resistor |RR0816P-103-D (1/16 W| — — 10kQ | £0.5% | £25 ppm/°C 1608 ssm
R10 Resistor |RR0816P-124-D [1/16 W — — [120kQ| +0.5% |+ 25 ppm/°C 1608 ssm
R11 Resistor |RR0816P-303-D (1/16 W| — — 30kQ | +0.5% | £ 25 ppm/°C 1608 ssm
R12 Resistor |RR0816P-303-D [1/16 W — — 30kQ | +0.5% | £ 25 ppm/°C 1608 ssm
R13 Resistor |RR0816P-203-D |1/16 W| — — | 20kQ | £0.5% | £25 ppm/°C 1608 ssm
R14 Resistor |RR0816P-102-D (1/16 W| — — 1kQ | £0.5% | +25ppm/°C 1608 ssm
R15 Resistor |RR0816P-121-D |1/16 W| — — | 120Q | £0.5% | 25 ppm/°C 1608 ssm
R16 Resistor |RR0816P-204-D (1/16 W| — — |200kQ| +0.5% |+ 25 ppm/°C 1608 ssm
R17 Resistor |RR0816P-104-D [1/16 W| — — |100kQ| £0.5% | +25ppm/°C| 1608 ssm ﬂgtume 4
R18 Resistor |RR0816P-204-D [1/16 W| — — |200kQ| £0.5% | +25ppm/°C| 1608 ssm mtume g
R19 Resistor |RR0816P-104-D [1/16 W| — — 100 kQ| +0.5% |+25ppm/°C| 1608 ssm m}me 4
Max Not
R20 Jumper |RK73Z1J 1A — — 0Q 50 mQ — 1608 KOA mounted
R21 Resistor |RR0816P-104-D [1/16 W| — — |100kQ| £0.5% | +25ppm/°C| 1608 ssm ﬂgtume 4
Max Not

R22 Jumper |RK73Z1J 1A — — 0Q 50 mQ — 1608 KOA mounted
R23  |Jumper |RK73Z1J 1A | — | — | 0 | M — 1608 KOA

P 50 mQ
Ro4  |Jumper |RK73Z1J 1A | — | — | 0 | M _ 1608 | KOA

P 50 mQ
R25  |Jumper |RK73Z1J 1A | — | — | 0 | M — 1608 | KOA

P 50 mQ

* : Refer to “@ COMPONENT LAYOUT".

(Continued)
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(Continued)
Specification
« Part Model . _ _ . Manu-
Symbol*| - me name Rating| Rating |Rating | ya1ue | DeVia- | Eeatures Package | ¢, turer | NOte
1 2 3 tion
Max
R26 Jumper [RK73Z1J 1A — — 0Q 50 MO — 1608 KOA
R27 Resistor |RR0816P-104-D |1/16 W| — — [100kQ| £0.5% | + 25 ppm/°C| 1608 ssm
Max
R28 Jumper |RK73Z1J 1A — — 0Q 50 MmO — 1608 KOA
Max
R29 Jumper [RK73Z1J 1A — — 0Q 50 MO — 1608 KOA
R30 Resistor |RR0816P-104-D (1/16 W| — — [100kQ| £0.5% | =25 ppm/°C| 1608 ssm Not
mounted
R31 Resistor |RR0816P-104-D |1/16 W| — — [100kQ| £0.5% |+ 25 ppm/°C| 1608 ssm Not
mounted
R32 Resistor |RR0816P-103-D |1/16 W| — — | 10kQ | £0.5% |+ 25 ppm/°C| 1608 ssm Not
mounted
gw;’ Switch |DMS-2H — — — |2poles| — — — MATSUKYU
— gﬁ]rsm'“a' WT-2-1 — = = =] = — — | MacEight

* : Refer to “@ COMPONENT LAYOUT".

NEC

ROHM
SUMIDA
SANYO
TDK

KOA

ssm
MATSUKYU
MacEight

NEC corporation

ROHM CO., LTD
Sumida Corporation
SANYO Electric Co., Ltd
TDK Corporation

KOA Corporation
SUSUMU CO., LTD.
Matsukyu Co., Ltd.
Mackight Co., Ltd
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H INITIAL SETTINGS

(1) Dynamically-controlled charging detection voltage (DCC mode)

R11 R4 + R5 + R6

Note : Change the setting when the product is used with a 16 V AC adapter.

(2) Maximum charge current (CC mode)

VREF x R13

lo (Max) (A) (R12+ R13) x 20 x R1

=3.03 (A)

(3) Dead battery mode charge current

VREF x R13 x (R14 + R15)

loex0 (A) = TRT2xR13+ (R12+ R13) x (R14+R15)) X 20 A1

=0.25 (A)

(4) Soft-start time

Constant-voltage mode soft-start time
ts(ms) = 042 x C11(uF) =9.2 (ms)

Constant-current mode soft-start time
R13 VREF

ts(Ms) = “Riz+R13) X 70 @A)

x C11(uF) =4.4 (ms)

(5) Oscillation frequency

fosc (kHz) = % — 300 (kHz)
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B REFERENCE DATA
Conversion efficiency

Vo = 16.8 V setting constant-voltage control
Isatt vs. Efficiency (Constant Voltage mode)

Vo = 12.6 V setting constant-voltage control
Isatt vs. Efficiency (Constant Voltage mode)

Efficiency (%)

VAC =19V

Efficiency (%)

Vo =16.8V setting

n = (VBATT x IBATT) / (VAC x IAC)

O[T ITI T T I T T T T

=

[atT (A)

Vo = 16.8 V setting constant-current control
Veatr vs. Efficiency (Constant Current mode)

lsatT (A)

Vo =12.6 V setting constant-current control
Vearr vs. Efficiency (Constant Current mode)

Efficiency (%)

VAC =19V

Vo =16.8V setting

1 = (VBATT x IBATT) / (VAC x IAC)
lo = 3.03 A setting

Efficiency (%)

VAC =19V

Vo =126V setting

M = (VBATT X IBATT) / (VAC x IAC)
lo =3.03 A setting

o

8

Veatt (V)

o

8

Veatr (V)

VAC =19V
Vo =12.6V setting
1 = (VBATT x IBATT) / (VAC % IAC)




2. Dropping characteristic

MB39A114
e

Vo =16.8 V setting

IsatT vS. VearT (Vo = 16.8 V setting)

I I
VAC =19V —

Vo =16.8V setting

Veatt (V)

H

El

—
14 1

SW2=0N

IsatT vS. VeatT (Vo = 12.6 V setting)

2.0

25

leatr (A)

3.0

VAC =19V —
Vo =12.6'V setting

Vearr (V)

/_iSW2=ON|

2.0

2.5
IsatT (A)

3.0
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3. Switching waveform

Vo = 16.8 V setting constant-voltage control

OUT (V)
i 15
VD (V) FVAC =19V 110
BATT = 1.
20 Vo= 168V setting L5
10
5_
0
1 1T 1T T T T T T T 1
0 1 2 3 4 5 6 7 8 9 10(us)

Vo = 16.8 V setting constant-current control

OouUT (V)
ot
11 15
VD (V) | VAC=19V 110
0= setting
20——VBA‘I‘I’:10V L5
"
10 F
5
0
T T T T T T T 1 1
0 1 2 3 4 5 6 7 8 9 10(us)

VD (V)

Vo =12.6 V setting constant-voltage control

OUT (V)
il 1|15
f R i
VD (V) | VAC=19V 110
CV mode
20 IBATT=15A
I Vo=12.6V setting L 5
15—::::::: e ::::::::L:::::::: :::J<-0
10_
5
0
[ I I I I I I I I |
0 1 2 3 4 5 6 7 8 9 10(us)

Vo = 12.6 V setting constant-current control

OUT (V)
1 15
[ VAC=19V 110
0= settin
20__VBATT:10Vg L 5
fr——
‘5--.}10
10 |
5_
0_
T T T T T T 1 1
0 1 2 3 4 5 6 7 8 9 10(us)




4. Soft-start/discharge operation waveform

Soft-start operation waveform

0 25 50 75 10.012.515.017.520.0 22.5 25.0 (ms)

0= byttt fapoab oy

OVP(V)

5 H

0- etk " Al omerorbsedpsrsbnios

CTL(V)

04

Discharge operation waveform

MB39A114
e

§ 3

[ T
0 255

T
.0 7.5 10.0 12.515.0 17.5 20.0 22.5 25.0 (ms)

$

0 25 50 75 10.012.515.017.5 20.0 22.5 25.0 (ms)

Note : Setting Vo=16.8V, BATT=10Q

[ T
0 255

T
.0 7.5 10.0 12.5 15.0 17.5 20.0 22.5 25.0 (ms)
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B COMPONENT SELECTION METHODS

Flyback diode
FET

|8 ®IR22
O R25

Inductor

Output smoothing
condenser

Charge current setting sense resistor

Overvoltage protection FET

VIB39A113EVB-01
9A114EVB-01
Rev.1.0

R20
R18 R19

.
FUJITSU

R17 R32 Cil4

C6

Sw1I91 - B
O
swall "B~

OUTD (MB39A113)
SEL  &MB39A114)




¢ 16.8 V output
Vin=25V (Max) , Vo =16.8V, lo = 3 A, fosc = 300 kHz
1. P-ch MOS FET (uPA2714 (NEC product) )

Vos= —-30V,Vas= £20V, Ib=7 A, Ros (on) =16 mQ (Typ) , Qg = 31 nC (Typ)

Drain current : peak value

The peak drain current of this FET must be within its rated current.
If the FET’s peak drain current is Ip, it is obtained by the following formula.
Main

|D2|O+%tON

25-16.8 1
23+ 33 T5x 105 * 300xT0s <0672
>36A

2. Inductor (CDRH104R-150 : SUMIDA product)
15 uH (tolerance + 30%) , rated current = 3.6 A
L value at full load current condition:

Peak-to-peak value of ripple current should be set under half load current.

L> 2 (Vin— Vo) fon
lo
2x (25-16.8) 1
> 3 X 300 x 10° x 0.672
>12.2 yH
The load current satisfying the continuous current condition
Vo
lo ZTtOFF
16.8 1
> Ixi5x10-5 X 3ooxioe < (170672
>0.61A

Ripple current : peak value

The peak ripple current must be within the rated current of the inductor
If the peak ripple current is IL, it is obtained by the following formula.

Vin— Vo

L2 lot — Y0 goy
25 - 16.8 1

z 3+ 5 15x10-5 X 3ooxioe <0672

>36A

Ripple current : peak-to-peak value

If the peak-to-peak ripple current is Al it is obtained by the following formula.

AIL=MtON
C
25 16.8 1
= i5x10-5 < Booxi0s * 0672
= 1.22A

MB39A114
e
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3. Output smoothing condenser (20SVP22M : SANYO product)
22 |F, rated voltage = 20 V, ESR = 60 mQ, maximum allowable ripple current = 1450 mArms

Assume the output ripple voltage as AVo (1% of output voltage) , output smoothing condenser as C., ripple
current as lcLrms, series resistance as ESR.

Series resistance

AVo 1
ESR< Alc - 2nmfCL
. 0168 1
- 1.22 2t x300x108x22x 10-6
<114 mQ
Condenser
Al
L2 5 (AVo - AL X ESR)
~ 1.22
T 2mx300x103x (0.168 — 1.22 x 0.06)
= 6.8 uF
Ripple current
lorms > (Vin = Vo) ton
=T o aL

(25— 16.8) x 0.672
293 x 15 x 10-6 x 300 x 103

= 707 mArms

4. Flyback diode (RB053L-30 : ROHM product)

Vg (DC reverse voltage) =30 V, mean output current = 3.0 A, peak surge current =70 A
Vr = value enough to satisfy the input voltage — 30 V

With the diode conduction time assumed as to (Max) , the diode mean current Ioi is obtained by the following
formula.

Vo
ViN

With the diode conduction time assumed as to (Max) , the diode peak surge current Ioip is obtained by the
following formula.

Ioi> lox (1-

) =3 x (1-0.672) =984 mA

loip> (lo+ _Vo_ torF) = 3.6 A

5. Charge current setting sense resistor (SL1TTE33LOF KOA product) 33 mQ

Where the +INE2 terminal voltage is 2 V and the charge current is 3 A, R1 is obtained by the following formula.

+ INE2

RT =11



¢ 12.6 V output
Vin=22V (Max) , Vo=12.6 V, lo =3 A, fosc = 300 kHz
1. P-ch MOS FET (uPA2714 (NEC product) )
Vos= —30V,Vas= £20V, Ib=7 A, Ros (on) =16 mQ (Typ) , Qg = 31 nC (Typ)

Drain current : peak value
The peak drain current of this FET must be within its rated current.
If the FET’s peak drain current is Ip, it is obtained by the following formula.

Main
|DZ|O+% ton
25 _12.6 1
23+ 5 q5x10° < Booxioe <0572
>36A

2. Inductor (CDRH104R-150 : SUMIDA product)
15 pH (tolerance + 30%) , rated current = 3.6 A
L value at full load current condition:
Peak-to-peak value of ripple current should be set under half load current.
2 (Vin— Vo) fon

L>
lo
2x (22-12.6) 1
2 3 X —300xi0e % 0.572
>12.0 uH
The load current satisfying the continuous current condition.
lo Z%tow
12.6 1
> 5 xi5x 105 X Booxios < (1-0572)
>0.60 A

Ripple current : peak value
The peak ripple current must be within the rated current of the inductor.
If the peak ripple current is I, it is obtained by the following formula.

Vin— Vo

2 lot — N YO oy

22126 1
23+ 5 5% 10 X Booxi0c *0°72
>36A

Ripple current : peak-to-peak value
If the peak-to-peak ripple current is Al it is obtained by the following formula.

AIL=MtON
C
22126 1
15x106 * 300x 108 < 0-°72
=12A
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3. Output smoothing condenser (20SVP22M : SANYO product)
22 uF, rated voltage = 20 V, ESR = 60 mQ, maximum allowable ripple current = 1450 mArms
Assume the output ripple voltage as AVo (1% of output voltage) , output smoothing condenser as C., ripple
current as lcrms, series resistance as ESR.

Series resistance

AVo 1
ESR< Al 2xfCL

0126 1
1.2 2mx300x10°x22x 106

< 80 mQ

IN

Condenser

AlL
O 5 (AVo - AL X ESR)

S 1.2
~ 2mx300x10%x (0.126 — 1.2 x 0.06)

> 11.8 uF

Ripple current
(Vin — Vo) ton
243L
(22 -12.6) x0.572
2V3x 15x 10-6 x 300 x 10°

> 690 mArms

leLrms >

4. Flyback diode (RB053L-30 : ROHM product)

Vg (DC reverse voltage) =30 V, mean output current = 3.0 A, peak surge current =70 A
Vr = value enough to satisfy the input voltage — 30 V

With the diode conduction time assumed as to (Max) , the diode mean current Ioi is obtained by the following
formula.

Vo
Vin

With the diode conduction time assumed as to (Max) , the diode peak surge current Ioip is obtained by the
following formula.

Ioi> lox (1-

) =3 x (1-0.572) =1284mA

loip> (lo+

\2/:3 torr) = 3.6 A
5. Charge current setting sense resistor (SL1TTE33LOF KOA product) 33 mQ
Where the +INE2 terminal voltage is 2 V and the charge current is 3 A, R1 is obtained by the following formula.

+ INE2

R =—0x1
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does not warrant proper operation of the device with respect to use based on such information. When you develop equipment incorporat-
ing the device based on such information, you must assume any responsibility arising out of such use of the information.

FUJITSU MICROELECTRONICS assumes no liability for any damages whatsoever arising out of the use of the information.

Any information in this document, including descriptions of function and schematic diagrams, shall not be construed as license of the use
or exercise of any intellectual property right, such as patent right or copyright, or any other right of FUJITSU MICROELECTRONICS
or any third party or does FUIITSU MICROELECTRONICS warrant non-infringement of any third-party's intellectual property right or
other right by using such information. FUJITSU MICROELECTRONICS assumes no liability for any infringement of the intellectual
property rights or other rights of third parties which would result from the use of information contained herein.

The products described in this document are designed, developed and manufactured as contemplated for general use, including without
limitation, ordinary industrial use, general office use, personal use, and household use, but are not designed, developed and manufactured
as contemplated (1) for use accompanying fatal risks or dangers that, unless extremely high safety is secured, could have a serious effect
to the public, and could lead directly to death, personal injury, severe physical damage or other loss (i.e., nuclear reaction control in
nuclear facility, aircraft flight control, air traffic control, mass transport control, medical life support system, missile launch control in
weapon system), or (2) for use requiring extremely high reliability (i.e., submersible repeater and artificial satellite).

Please note that FUIITSU MICROELECTRONICS will not be liable against you and/or any third party for any claims or damages arising
in connection with above-mentioned uses of the products.

Any semiconductor devices have an inherent chance of failure. You must protect against injury, damage or loss from such failures by
incorporating safety design measures into your facility and equipment such as redundancy, fire protection, and prevention of over-current
levels and other abnormal operating conditions.

Exportation/release of any products described in this document may require necessary procedures in accordance with the regulations of
the Foreign Exchange and Foreign Trade Control Law of Japan and/or US export control laws.

The company names and brand names herein are the trademarks or registered trademarks of their respective owners.
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