LENESAS
BCR8PM-12L

Triac
Medium Power Use

REJ03G0303-0100

Rev.1.00
Aug.20.2004
Features
* lrrmy 1 8A e Insulated Type
* Vpru: 600V ¢ Planar Passivation Type
® IFGTIa IRGTIa IRGTIII :30mA (20 mA)NOt% e UL Recognized : Yellow Card No. E223904
* Viso: 2000V File No. E8B0271
Outline

TO-220F

1. T4 Terminal
2. To Terminal
3. Gate Terminal

Applications

Switching mode power supply, light dimmer, electronic flasher unit, control of household equipment such as TV sets,
stereo systems, refrigerator, washing machine, infrared kotatsu, and carpet, solenoid driver, small motor control,
copying machine, electric tool, electric heater control, and other general purpose control applications

Maximum Ratings

Voltage class )
Parameter Symbol T Unit

Repetitive peak off-state voltage VbRu 600 v

Non-repetitive peak off-state voltage"*** Voswm 720 \
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BCR8PM-12L

Parameter Symbol Ratings Unit Conditions
RMS on-state current It (RMS) 8 A Commercial frequency, sine full wave
360° conduction, Tc = 88°C
Surge on-state current ITsm 80 A 60Hz sinewave 1 full cycle, peak value,
non-repetitive
I°t for fusing I’t 26 A%s Value corresponding to 1 cycle of half
wave 60Hz, surge on-state current
Peak gate power dissipation Pem 5 W
Average gate power dissipation Pa (av) 0.5 W
Peak gate voltage Vewm 10 \%
Peak gate current lom 2 A
Junction temperature Tj —40to +125 °C
Storage temperature Tstg —40to +125 °C
Mass — 2.0 g Typical value
Isolation voltage Viso 2000 \Y Ta = 25°C, AC 1 minute,
T1:T»-G terminal to case
Notes: 1. Gate open.
Electrical Characteristics
Parameter Symbol Min. Typ. Max. Unit Test conditions
Repetitive peak off-state current IorM — — 2.0 mA Tj = 125°C, Vprm applied
On-state voltage V1M — — 1.6 \Y Tc=25°C, tm =12 A,
Instantaneous measurement
Gate trigger voltage™"**? [ Ve — — 1.5 v Tj=25°C,Vp=6V,R.=6Q,
Il VRreT — — 15 \Y Rc =330 Q
n VreTi — — 1.5 \Y
Gate trigger current'®? [ lraTi — — 30N mA | Tj=25°C,Vpb=6V,R =6Q,
I IraTI — — 30" mA | Re=330Q
i lraT — — 3oMetes mA
Gate non-trigger voltage Vep 0.2 — — \% Tj=125°C, Vp = 1/2 Vprm
Thermal resistance Rin o) — — 3.7 °C/W | Junction to case™"®®
Critical-rate of rise of off-state (dv/dt)c 10 — — V/us Tj=125°C
commutating voltage°®*

Notes: 2. Measurement using the gate trigger characteristics measurement circuit.
3. The contact thermal resistance R (c-f) in case of greasing is 0.5°C/W.
4. Test conditions of the critical-rate of rise of off-state commutating voltage is shown in the table below.
5. High sensitivity (IcT < 20 mA) is also available. (IgT item: 1)

Test conditions

Commutating voltage and current waveforms
(inductive load)

1. Junction temperature
Tj=125°C

2. Rate of decay of on-state commutating current
(di/dt)c = — 4.0 Alms

3. Peak off-state voltage
Vp =400V

Supply Voltage 4%/ —Time

(difdt)c
Main Current —Time
/8
Main Voltage < —Time
(dv/di)c o Vp
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BCR8PM-12L

Performance Curves

Maximum On-State Characteristics

10?

\

N

- Tj=25°C

On-State Current (A)

06 10 14 1.8 22 26 3.0 34 3.8
On-State Voltage (V)

Gate Characteristics (1, Il and Ill)

NN L
2fVem = 10V +—Pg(av) = 0.5W

Gate Voltage (V)

N

IFGT I |IRGT I, IRGT Il | Tvgp = 0.2V

10" 23 5710° 23 5710° 23 5710%
Gate Current (mA)

Gate Trigger Voltage vs.
Junction Temperature

10°

Typical Example |

;100 (%)

25°C

N W O N

10? _

o
-60 -40-20 0 20 40 60 80 100120140

Gate Trigger Voltage (Tj=1t°C)
Gate Trigger Voltage (Tj
N w o1

Junction Temperature (°C)

(A)

Surge On-State Current

x 100 (%)

Gate Trigger Current (Tj =1t°C)
Gate Trigger Current (Tj

25°C)

Transient Thermal Impedance (°C/W)

100
90
80
70
60
50
40
30
20
10

Rated Surge On-State Current

0
10°

2 3 5710

2 3 5 710°

Conduction Time (Cycles at 60Hz)

Gate Trigger Current vs.
Junction Temperature

T‘ypic‘al E)‘<am‘ple i

Y

IRGT NI

IRGT I,

Foti | N

-60-40-20 0 20 40 60 80 100120140

Junction Temperature (°C)

Maximum Transient Thermal Impedance
Characteristics (Junction to case)

10° 23 5710° 23 5

4.0
3.5
3.0
25
2.0
1.5
1.0
0.5

—

\\

)

05 0 1 2
107 23 57100 23 57100 23 5710

Conduction Time (Cycles at 60Hz)

Rev.1.00, Aug.20.2004, page 3 of 14

RENESAS




BCR8PM-12L

Case Temperature (°C) Transient Thermal Impedance (°C/W)

Ambient Temperature (°C)

Maximum Transient Thermal Impedance
Characteristics (Junction to ambient)

10; R
£ No Fins}

;
10' 23 570% 23 5710° 23 5710* 23 5710°

Conduction Time (Cycles at 60Hz)

Allowable Case Temperature vs.
RMS On-State Current

160 ‘ ‘ - ‘ ‘
Curves apply regardless
140 of conduction angle
120
™~
100
N
80
60}
401
360° Conduction
20| Resistive,
inductive loads
0 ‘ ‘ ‘
0 2 4 6 8 10 12 14 16
RMS On-State Current (A)
Allowable Ambient Temperature vs.
RMS On-State Current
160

Natu‘ral con\‘/ection ‘
140 No Fins

Curves apply regardless
120 \\ of conduction angle
100 \

80

Resistive, inductive loads
60 \\
40

N

20 \
N

0
0 05 10 15 20

25 3.0
RMS On-State Current (A)

=t°C)

Repetitive Peak Off-State Current (Tj

On-State Power Dissipation (W)

Ambient Temperature (°C)

;%100 (%)

=25°C

Repetitive Peak Off-State Current (Tj

Maximum On-State Power Dissipation

16

14

12}360° Conduction
Resistive,

inductive loads /
/
)4

1

/

0

8

6

4 /

2

00 2 4 6 8 10 12 14 16
RMS On-State Current (A)

Allowable Ambient Temperature vs.
RMS On-State Current

160 ‘ ‘ ‘ : ‘
All fins are black painted

140 aluminum and greased

]
120 \\ 120 ><"|20 ‘x t2.3‘
100 \\ 100><10‘0><t‘2.3
N| /60x60xt23
80 \ ‘ ‘
N
60 \(—Curves apply
\ \ regardless of
40 \ conduction angle
20

Resistive,
0
0 2 4 6 38

inductive loads
Natural convection

10 12 14 16

RMS On-State Current (A)

Repetitive Peak Off-State Current vs.
Junction Temperature

10°
7

5

3 /

2

i /

z yA

3 /

2

o /

7

5

3 7/

2

2 /

10
-60-40-20 0 20 40 60 80 100120140

fypicél Ekamble 1

Junction Temperature (°C)
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Holding Current vs. Latching Current vs.
Junction Temperature Junction Temperature
< 10 _— 10°
8 7 Typical Example | g
- 5 o
= 3 [ Distribution
X,-\ 3 <é 2 T2+, G~
~|9 = 2 Typical Example
O | 2 ~ 10 ~
N ~— GC.) 7 7,
non ) T~ £ 5 /S
SIS — 3 el >
Zls 7 <~ > 2
sjg ° - £ 10 %\4.4 Z Ve
313 3 L 7 <L 2
O |0 s 5
o2l ey 2 3[r.+ o+
% % 2 %_ g_}Typical Example
22 10 10° i ‘ ‘
—-60 -40-20 0 20 40 60 80 100120140 -40 0 40 80 120 160
Junction Temperature (°C) Junction Temperature (°C)
Breakover Voltage vs. Breakover Voltage vs.
Junction Temperature e Rate of Rise of Off-State Voltage
3 D
< 160 S 160
S Typical Example < Typical Example -
-~ 140 140 Tj=125°C
5 z2
—~© 120 < 120
olg 2R
W 1001 — i 100 [T
JR oo *
£l 80 S5 80 | s
T | T AN
S 2= ~
fogls 60 ol 60 \ Il Quadrant
o|o S\ 8
>|> 40 Sl 40
| @ > |= i —
_é é 20 glg 20 | Quadrant ||
sS 2|2 [ [ 1]
o0 0 | ®© 01 2 3 4
o -60-40-20 0 20 40 60 80 100120140 oo 100 23 5710° 23 5710° 23 5710
m |
Junction Temperature (°C) Rate of Rise of Off-State Voltage (V/us)
Gate Trigger Current vs.
Commutation Characteristics Gate Current Pulse Width
7 : < 10° ————
° 5 [MainVotage 7__Time — _ Typical Example < 7 | | Typical Example |
T3 (avidie \__[vo-Tj=125°C S . | P
n = 3 | Main Current aidne —T=4A = SN < [ 'FGTI
&2 NEEE 500 < \
o= 2 e HS ~ 3\ —+IRGTI
oo Vp =200V = * IRGT Il
o8 e f=3Hz ga 2 R
o2 4o of == \< N4
L0 \ e N b D
N e B\ g5 102 -
= o | Minimum * c|E
g.g | Characteristics '\ 313 7
< @© Value N 5
T = N 4 [E Y.
=] \\//IQuadrant ol o
—_ E 2 . [o)ke) 3
@ =X R Re))
[&] € \\ o=
= O . = 2
=0 0 Il Quadrant N\ olo
O 10 o <le
4
s 1 2 Olo 105 1 2
100 2 3 5710 2 3 5710 100 2 3 5710 2 3 5710
Rate of Decay of On-State Gate Current Pulse Width (us)

Commutating Current (A/ms)
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BCR8PM-12L

Gate Trigger Characteristics Test Circuits

60

6V @

Test Procedure I

Test Procedure lll
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BCR8PM-12L

Package Dimensions

TO-220F
EIAJ Package Code | JEDEC Code | Mass (g) (reference value) [ Lead Material |
Conforms \ — \ 2.0 \ Cu alloy \
10.5 max
5.2 2.8

j_

] A=
$3.2+02
2] |
- E— 1.3 max
i 0.8
) 2.54 2.54 0.5 A
Dimension in Millimet
o Symbol Nlll'i:enSIOI?r)I/IZ) I Imiﬂzl;(s
7] ¥ A
Al I I I
A | —— | —— | ——
b [ [
PR —
o [ ———
. T —— —
Note 1) The dimensional figures indicate representative values unless X | — | —
otherwise the tolerance is specified. y _ | —
T —
ZE | — | — [ ——
Order Code
. . Standard order
Lead form Standard packing Quantity Standard order code
code example
Straight type Vinyl sack 100 | Type name +A BCR8PM-12LA
Lead form Plastic Magazine (Tube) 50 | Type name +A — Lead forming code | BCR8PM-12LA-A8

Note : Please confirm the specification about the shipping in detail.
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BCR8PM-12L (The product guaranteed maximum junction temperature of 150°C)

LENESAS

BCR8PM-12L

Triac
Medium Power Use
(The product guaranteed maximum junction temperature of 150°C)

Features

* Irrmy i 8A e Viso: 2000V

* Vprm: 600V e Insulated Type

* lrety lraTih IRGTHI - 30 mA (20 mA)NOt% ¢ Planar Passivation Type
Outline

TO-220F

1. T4 Terminal
2. To Terminal
3. Gate Terminal

Applications

Switching mode power supply, light dimmer, electronic flasher unit, control of household equipment such as TV sets,
stereo systems, refrigerator, washing machine, infrared kotatsu, and carpet, solenoid driver, small motor control,
copying machine, electric tool, electric heater control, and other general purpose control applications

Warning

1. Refer to the recommended circuit values around the triac before using.

2. Be sure to exchange the specification before using. Otherwise, general triacs with the maximum
junction temperature of 125°C will be supplied.

Maximum Ratings

Voltage class

Parameter Symbol ™ Unit
Repetitive peak off-state voltage ' VoRM 600 v
Non-repetitive peak off-state voltage™*** Vbsm 720 v
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BCR8PM-12L (The product guaranteed maximum junction temperature of 150°C)

Parameter Symbol Ratings Unit Conditions
RMS on-state current IT (RMS) 8 A Commercial frequency, sine full wave
360° conduction, Tc = 113°C
Surge on-state current ltsm 80 A 60Hz sinewave 1 full cycle, peak value,
non-repetitive
I’t for fusing I°t 26 A’s Value corresponding to 1 cycle of half
wave 60Hz, surge on-state current
Peak gate power dissipation Pem 5 W
Average gate power dissipation Pa (av) 0.5 W
Peak gate voltage Vewm 10 \%
Peak gate current lom 2 A
Junction temperature Tj — 40 to +150 °C
Storage temperature Tstg —40to +150 °C
Mass — 2.0 g Typical value
Isolation voltage Viso 2000 V Ta=25°C, AC 1 minute,
T1-T»-G terminal to case
Notes: 1. Gate open.
Electrical Characteristics
Parameter Symbol Min. Typ. Max. Unit Test conditions
Repetitive peak off-state current IbrM — — 2.0 mA Tj = 150°C, Vprm applied
On-state voltage V1M — — 1.6 \Y Tc=25°C, ltm =12 A,
Instantaneous measurement
Gate trigger voltage™”**? | Veer — — 1.5 v Tj=25°C,Vp=6V,R.=6Q,
Il VRreT — — 1.5 \Y Re =330 Q
[} VreTii — — 15 \Y%
Gate trigger current""** [ keI — — 30N mA | Tj=25°C,Vp=6V,R. =6Q,
I IreTI — — 3oMetes mA | Re=330Q
I IrRaTH — — 3oNeee mA
Gate non-trigger voltage Vb 0.2/0.1 — — \% Tj = 125°C/150°C,
VD =1/2 VDRM
Thermal resistance Rin -¢) — — 3.7 °C/W | Junction to case"”*®
Critical-rate of rise of off-state (dv/dt)c 10/1 — — Vius Tj=125°C/150°C
commutating voltageM*®*

Notes: 2.

Measurement using the gate trigger characteristics measurement circuit.

3. The contact thermal resistance R (c.f) in case of greasing is 0.5°C/W.
4. Test conditions of the critical-rate of rise of off-state commutating voltage is shown in the table below.
5. High sensitivity (IcT < 20 mA) is also available. (IgT item: 1)

Test conditions

Commutating voltage and current waveforms
(inductive load)

1. Junction temperature
Tj=125°C/150°C

2. Rate of decay of on-state commutating current

(di/dt)c = — 4.0 A/Ims
3. Peak off-state voltage
Vp =400V

Supply Voltage

Main Current

Main Voltage
(dv/d

4%, —Time

(di/dt)c
—Time

—Time

o oy
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BCR8PM-12L (The product guaranteed maximum junction temperature of 150°C)

Performanc

e Curves

10?
7
5
3
2
10"
7
5

3
2

On-State Current (A)

10°
7

Gate Voltage (V)

o~

5
05 10 15 20 25 3.0 35 40

Maximum On-State Characteristics

p—"
. ‘§“
2 [ Tj=150°C
,"
o/
:'/
"
Tj=25°C

On-State Voltage (V)

Gate Characteristics (1, Il and III)

IR LI |
VGMm = 10V +—Pg(av) = 0.5W
PGM = 5W |
[l
T T 1
Icm = 2A
—VaT = 1.5V N\ y
N
N
AN
N
FIFGT ITIRGT I, IRGT T TVeD = 0.1V
L1 | 11 ||

10" 23 5710° 23 5710° 2 3 5710*

;100 (%)
80)

Gate Current (mA)

Gate Trigger Voltage vs.
Junction Temperature

Tybicél Ex‘am‘ple

7
5
O
Ol 3
N
imnin 2
ey
—~|— 2
5o 10
gg !
Sl5 S
PP
585 O
oo 2
(=g
2/e 10
@©| ©
olo

1
-60 -40-20 0 20 40 60 80 100120140160

Junction Temperature (°C)

Surge On-State Current (A)

x 100 (%)

Gate Trigger Current (Tj=t°C)
Gate Trigger Current (Tj

25°C)

Transient Thermal Impedance (°C/W)

100
90
80
70
60
50
40
30
20
10

0
10°

Rated Surge On-State Current

2 3 5710

2 3 5710°

Conduction Time (Cycles at 60Hz)

Gate Trigger Current vs.
Junction Temperature

Typical Example |

IRGT Il

~

| IRGT I, IFGT

A
~N

/]

-60 -40-20 0 20 40 60 80 100120140 160

Junction Temperature (°C)

Maximum Transient Thermal Impedance
Characteristics (Junction to case)

3.5
3.0
25
2.0
1.5
1.0
0.5

10° 23 5710° 23 5
4.0

A

=

7

)

05 0 1 2
107 23 57100 23 57100 23 5710

Conduction Time (Cycles at 60Hz)
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BCR8PM-12L (The product guaranteed maximum junction temperature of 150°C)

Transient Thermal Impedance (°C/W)

Case Temperature (°C)

Ambient Temperature (°C)

Maximum Transient Thermal Impedance
Characteristics (Junction to ambient)

108 —
z No Fins

;
10' 23 5710% 23 5710° 23 5710* 23 5710°

Conduction Time (Cycles at 60Hz)

Allowable Case Temperature vs.
RMS On-State Current

160 ‘ ‘ : : ‘
Curves apply regardless

140 of conduction angle

™~

120

100
80

60

40
360° Conduction
20| Resistive,
inductive loads

0
0 2 4 6 8

10 12 14 16

RMS On-State Current (A)

Allowable Ambient Temperature vs.
RMS On-State Current

160 ‘ - ‘
Natural convection
140 AN No Fins

\ Curves apply regardless

120 N of conduction angle

\ Resistive, inductive loads
100
80 \\
60 \
40

\\

20

AN

25 3.0

0
0 05 10 15 20
RMS On-State Current (A)

=t°C)

Repetitive Peak Off-State Current (Tj

On-State Power Dissipation (W)

Ambient Temperature (°C)

;%100 (%)

=25°C

Repetitive Peak Off-State Current (Tj

Maximum On-State Power Dissipation

16

14}

12} 360° Conduction
- Resistive,
" inductive loads /

/
/

/

0 2 4 6 8 10 12 14 16
RMS On-State Current (A)

Allowable Ambient Temperature vs.
RMS On-State Current

160 Allfins are black painted
140 AN aluminum and greased
w | | |
N 120x120x12.3 ‘
120 N ‘ ‘
\ 1OO‘X10(‘)><t2.‘3
100 AN ‘GOXE‘SOX'Q‘,S*
80
NY T
60 Curves apply
\ regardless of
40 conduction angle
Resistive,
20 inductive loads
Natural convection

0
0 2 4 6 8 10 12 14 16
RMS On-State Current (A)

Repetitive Peak Off-State Current vs.
Junction Temperature

5 Typical Example;

-
NwW Ch\loo NW 01N

/

-60 -40-20 0 20 40 60 80 100120140160

_‘
2

Junction Temperature (°C)
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BCR8PM-12L (The product guaranteed maximum junction temperature of 150°C)

100 (%)

tC)

Holding Current (Tj

Breakover Voltage (Tj=t°C)

25°C)

Holding Current (Tj

;% 100 (%)

=25°C

Breakover Voltage (Tj

x 100 (%)

Breakover Voltage (dv/dt = xV/us)

Breakover Voltage (dv/dt = 1V/us)

Holding Current vs.
Junction Temperature

103 —
7 Typical Example |
5
4
3
2 g
I~
102 I
7 ™
5 ™
4 ~
3
2
1

1
0—60—40—20 0 20 40 60 80100120140160

Junction Temperature (°C)

Breakover Voltage vs.
Junction Temperature

160 ———
Typical Example

140

120

100

80

60

40

20

0
-60 —40-20 0 20 40 60 80 100120140160

Junction Temperature (°C)

Breakover Voltage vs.
Rate of Rise of Off-State Voltage (Tj = 150°C)
160 ————
Typical Example
140 Tj=150°C .
120
100 N
80 \
60
40 11l Quadrant
N
2 T
| Quadrant

0
10" 23 5710 23 5710° 2 3 5710*
Rate of Rise of Off-State Voltage (V/us)

Breakover Voltage (dv/dt = xV/us)

Critical Rate of Rise of Off-State

Latching Current (mA)

x 100 (%)

Breakover Voltage (dv/dt = 1V/us)

Commutating Voltage (V/us)

Latching Current vs.
Junction Temperature

10°
7
5
g Distributionf_rzt G 1
) Typical Example
107 Y P~
] = Y
3775544 o>
> 7L 77>
g,
vd 4 eSS,
5 D Y% 7S
3
Tot, G"'} i
2f_“_ ~_Typical Example
orL2
-40 0 40 80 120 160

Junction Temperature (°C)

Breakover Voltage vs.
Rate of Rise of Off-State Voltage (Tj = 125°C)

160 T T T T T T T
Typical Example
140 Tj=125°C
120
100 \ s
80 :
60 Il Quadrant |
40
\\§
" ']

0
10" 23 5710° 23 5710° 23 5710
Rate of Rise of Off-State Voltage (V/us)

Commutation Characteristics (Tj = 125°C)

7
5 | Main Voltage Time — _ Typical Example
(@vidie \__[Vo—Tj=125°C
3 Main CurrentIT ‘k (difdte —IT=4A
2 v ,’C=5OOHS
Time — —
Vp =200V
10" 4\\ f=3Hz
7 /TR
5| Minimum N\
Characteristics % \. ]
Value \\/ | Quadrant
3 55
2 AN
7\‘\
0 Il Quadrant| |
10 | || | \‘ \
iR
10° 2 3 571" 2 3 5 710°

Rate of Decay of On-State
Commutating Current (A/ms)
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BCR8PM-12L (The product guaranteed maximum junction temperature of 150°C)

Commutation Characteristics (Tj = 150°C)

7 -
o) 5 | Main Voltage Time — _ Typical Example
I=hry (dvidtic Vo Tj=150°C
(7p] = i ) _|Tr=
o > 3 | Main CurrentlT ‘k (didt |T_ 4A
o 2 - _1t=500us
5% Time = \/p =200V
© f=3Hz
g= 10' 1 1 1 1
x> 7 1 Quadra‘nt
P =)
o .
Q % ° \[ [ Quadran‘t
T = \
o E 3 \( 3 Minimum
T E 2 T Characteristics+—
£6 > s Value
5° 1 A
7

10° 23 5710" 2 3 5 710

Rate of Decay of On-State
Commutating Current (A/ms)

x 100 (%)

Gate Trigger Current (tw)
Gate Trigger Current (DC)

Gate Trigger Characteristics Test Circuits

Test Procedure lll

Test Procedure Il

Gate Trigger Current vs.
Gate Current Pulse Width

10° —
7 l l Typical Example
5N TIFeTI
3\ IRGTI
2 s IRGT Ill
\4 N
10? o e -
7
5
3
2
01

10° 2 3 5710" 2 3 5 710
Gate Current Pulse Width (us)

Recommended Circuit Values Around The Triac

C1=0.1t0047uF Co=0.1pF
R1 =47 to 100Q Ro = 100Q
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BCR8PM-12L (The product guaranteed maximum junction temperature of 150°C)

Package Dimensions

TO-220F
EIAJ Package Code | JEDEC Code | Mass (g) (reference value) [ Lead Material |
Conforms ‘ — ‘ 2.0 ‘ Cu alloy ‘
10.5 max
5.2 ‘ 2.8
[l -
$3.2£0.2
2] |
- — T 1.3 max
uEu_ 0.8
 m 254 0.5 |26
Dimension in Millimeters
7@ Symbol Min Typ Max
1* A
A | — [—— | ——
A | — [ —— | ——
b [ [
D | ——
E | —  ——
e | —— p—
Note 1) The dimensional figures indicate representative values unless X _ | —
otherwise the tolerance is specified. y _ | —
B | ——[—
D | — [ — | ——
ZE | — | — | ——
Order Code
. . Standard order
Lead form Standard packing Quantity Standard order code
code example
Straight type Vinyl sack 100 | Type name +B BCR8PM-12LB
Lead form Plastic Magazine (Tube) 50 | Type name +B — Lead forming code | BCR8PM-12LB-A8

Note : Please confirm the specification about the shipping in detail.
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RenesaSTeCh nO|Ogy Corp. Sales Strategic Planning Div. Nippon Bldg., 2-6-2, Ohte-machi, Chiyoda-ku, Tokyo 100-0004, Japan

Keep safety first in your circuit designs!

1.

Renesas Technology Corp. puts the maximum effort into making semiconductor products better and more reliable, but there is always the possibility that trouble
may occur with them. Trouble with semiconductors may lead to personal injury, fire or property damage.

Remember to give due consideration to safety when making your circuit designs, with appropriate measures such as (i) placement of substitutive, auxiliary
circuits, (ii) use of nonflammable material or (iii) prevention against any malfunction or mishap.

Notes regarding these materials

w

A

o

No

8.

1. These materials are intended as a reference to assist our customers in the selection of the Renesas Technology Corp. product best suited to the customer's

application; they do not convey any license under any intellectual property rights, or any other rights, belonging to Renesas Technology Corp. or a third party.

. Renesas Technology Corp. assumes no responsibility for any damage, or infringement of any third-party's rights, originating in the use of any product data,

diagrams, charts, programs, algorithms, or circuit application examples contained in these materials.

. All information contained in these materials, including product data, diagrams, charts, programs and algorithms represents information on products at the time of

publication of these materials, and are subject to change by Renesas Technology Corp. without notice due to product improvements or other reasons. Itis
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