Change Description / Purpose Confidential

(1) PHOTO side: Change of inner frame shape -+« (to unify the shape of inner frame)
(2) PHOTO side: Change of wire bonding position at bonding post
------------ (to unify the bonding position)

(3) LED side:  Change of wire bonding method -------- (to unify the bonding method)
(PHOTO) (PHOTO) (LED)
P;E)dueCt P&(;%'gt Change of Change of Change of
yP shape of inner frame | wire bonding position | wire bonding method
TLP265] ([ - [
TLP266] [ ) [
TRIAC
TLP267] [ ) —
TLP268] [ ) —
Photorelay TLP175A o - )
TLP3905 o — —
Photovoltaic
TLP3906 o — —
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Change details

Confidential
TLP265)] TLP266] TLP267] TLP268] TLP175A TLP3905 TLP3906
T
o
. 5
(1) PHOTO side: O
Shape of inner frame
(2) PHOTO side:
Wire bonding position | @
at bonding post =
e
@)
S S S ™y
@)
(3) LED side T
Wire bonding method h | h [ | h L *i i)
()
(=) — — —
S | onllen o | ol mit
@)
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Assembly process 5M1E

Confidential

Applicable product : TLP265] / 175A

Change Description Risk by change Risk verification
Man No No change in the operators. -
Machine No No change in the equipment used. |-
Measure No No change in the equipment used. |-
5M1E
(LED) Wire bonding method is e . - Initial characteristics check
Method Yes changed. Variation in the bonding strength. | Reliability check
. (PHOTO) The shape of inner frame T . - Initial characteristics check
Material Yes is changed. \Variation in the bonding strength | Reliability check
Environment No No (_:hange in the working B
environment.
TOSHIBA RETFNAAKAN —SHRE4E
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Assembly process 5M1E

Confidential

Applicable product : TLP266]

Change Description Risk by change Risk verification
Man No No change in the operators. -
Machine No No change in the equipment used. -
Measure No No change in the equipment used. -
5M1E
(LED) Wire bonding method is changed. e . " -
. . I . Variation in the bonding |- Initial characteristics check
Method Yes (PHOTO) Wire bonding position is strength. . Reliability check
changed.
(PHOTO) The shape of inner frame is
— Ves changed. Variation in the bonding |- Initial characteristics check
(PHOTO) The length of bonding wire is |strength - Reliability check
changed.
Environment No No change in the working environment. |-
TOSHIBA REZEFNARAKAMN —J kK&t

Leading Innovation >>>

TARDY—NREEREEED SinAT NRTHRED SR E By

© 2017 Toshiba Corporation 4



Assembly process 5M1E

Confidential

Applicable product : TLP267] / 268]

environment.

Change Description Risk by change Risk verification
Man No |No change in the operators. -
Machine No [No change in the equipment used. -
Measure No [No change in the equipment used. -
5M1E
Method Yes (PHOTO) Wire bonding position is Variation in the bonding - Initial characteristics check
changed. strength. - Reliability check
(PHOTO) The shape of inner frame is
— Yes changed. Variation in the bonding - Initial characteristics check
(PHOTO) The length of bonding wire [strength « Reliability check
is changed.
Environment No No change in the working 3
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Assembly process 5M1E Confidential

Applicable product : TLP3905 / 3906

Change Description Risk by change Risk verification
Man No |No change in the operators. - -
Machine No |No change in the equipment used. - -
Measure No |No change in the equipment used. - -
5M1E

Method No |No change in the procedures. - -

A v (PHOTO) The shape of inner frame is |Variation in the bonding - Initial characteristics check

" es changed. strength - Reliability check
Environment No No _change in the working 3 _
environment.
TOSHIBA REZEFNARAKAMN —J kK&t
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Wire bonding strength Confidential

Test sample : TLP265], Photo-side (representative)
Wire pull strength (n=30pcs)

Change product Current product

Test sample : TLP266], Photo-side (representative)
Wire pull strength (n=30pcs)

Change product Current product

There was no change in the bonding strength, comparing to the current product.

TOSHIBA EEFNAR&AN — SR . .
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Wire bonding strength Confidential

Test sample : TLP175A, Photo-side (representative)
Wire pull strength (n=30pcs)

Change product Current product

Test sample : TLP3905, Photo-side (representative)
Wire pull strength (n=30pcs)

I ]
Change product Current product

There was no change in the bonding strength, comparing to the current product.

TOSHIBA EEFNAR&AN — SR . .
Leading Innovation 5> FAADU— NASSAETRED SoiiiA T NETBIRED SRR E DY © 2017 Toshiba Corporation 8



Wire bonding strength Confidential

Test sample : TLP265], LED-side (representative)
Wire pull strength (n=30pcs)

]
Change product Current product
Ball shear strength (n=30pcs)
] ]

Change product Current product

There was no change in the bonding strength, comparing to the current product.

TOSHIBA EEFNAR&AN — SR . .
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TLP265] Main characteristics Confidential

@IF=10mA @VR=5V @VT=6V
50 VF n=50p 50 IR n=50p 50 IFT n=50p
20 1.0 1.4 10 10 10
> < <7 0 7
Change |30 : ; o 30 : — 30 ; -
! : nEER P MZAER . mZER
product | ; i 20 | - 5
10 10 10
0 LI i TTTTTTTTTTTTTT I=I TTT1 O rrrrrrTTT T T T T T Ill ! 0 T T T T T T |-| TT T T T TTTrTTrrir i 1
09 1 1112 13 14 15 (y) 0 2 4 6 8 10 (yA) 0 2 4 6 8 10 (mA)
@IF=10mA @VR=5V @VT=6V
50 VF n=50p 50 IR n=50p 50 IFT n=50p
1.0 1.4 10 10
40 40
> < < 0 <
i i 30 : H
Current | 3° - - ; L omaees | | O '

! : B RS L EERmR L R
product | 20 : : 7] 20 E 2 i NS IT)
10 10 10

O ||||=||||||||||||||||:||||| O lllllllllllllllllllllll 0 ||||||||l||||||||||||i||
09 1 1112 13 14 15 (v 0 2 4 6 8 10 (uA) o 2 4 6 8 10 (mA)

There was no change in the characteristics, comparing to the current product.
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TLP265] Main characteristics Confidential

@ITM=70mA @VDRM=600V
50 VTM n=50p 50 IDRM n=50p
. 28 1000
4 40
<1 <
Change | 30 30 NES O
BEE R BZEm
product 20 20
10 10
0 T T T T 17T T T 1T T T T T°71 i 1 O rrrrrrrrrrrrrrrrrrrito :l 1
0 08 16 24 32 (V) 0 200 400 600 800 1000 (PA)
@ITM=70mA @VDRM=600V
50 VTM n=50p 50 IDRM n=50p
28
40 10 1000
< <
Current 30 SRR 30 B RS
product | 5 . 20 .
10 i 10 5
O rr 1 rrr1r 1T rrrr1r 1t :I T 1 O TrTT T T T T T TTTTTTTTTTTT :I 1
0 08 16 24 32 (V) 0 200 400 600 800 1000 (MA)

There was no change in the characteristics, comparing to the current product.
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TLP266] Main characteristics Confidential
@IF=10mA @VR=5V @VT=3V
50 VF n=50p 50 I R n=50p 50 I FT n=50p
40 10 1.4 40 <10 40 10
Change | 3 30 5 e 30 <3
product REEE || | WEES | mZES
20 : : | 20 :
10 : : 10 E 10 i
O LI :I TTTTTTTTTTITTITITT :I Trri O rrrrrrrrrrT T T T T !I ! 0 T 1T I-I TT T T T T T T T T T TTT il 1
09 1 1112 13 14 15 () 0 2 4 6 8 10 (yA) 4 6 8 10 (mA)
@IF=10mA @VR=5V @VT=3V
50 VF n=50p 50 IR n=50p 50 IFT n=50p
20 1.0 1.4 20 10 20 10
-1 < <5
product | 20 : 20 | e 20 {
10 10 10
O LI :I TTTTTTTTTTITTITTT :I Trri O -I B B B e e e e il 1 O B B B e i ]
09 1 1112 13 14 15 () o 2 4 6 8 10 (uA) 4 6 8 10 (mA)

There was no change in the characteristics, comparing to the current product.
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TLP266] Main characteristics Confidential

@ITM=70mA @VDRM=600V @IF=10mA
2.8 1000 30
40
40 < 40 < <
Change | ;, | 30 : s O 30 E 5
product L mTES P WEEm P mEES
20 : 20 ; 20 :
10 5 10 10 :
O T T 1 1 1 1rrrT T T T T T T :| T 1 O II-I TTT T T T T T ITTTTTTTT I:II 0 T T 1 17 T 11T T T T T T T T i 1
0 08 16 24 32 (V) 0 200 400 600 800 1000 (NA) 0 8 16 24 32 (V)
VTM @ITM=70mA @VDRM=600V VI H @IF=10mA
50 n=50p 50 IDRM n=50p 50 n=50p
2.8 1000 30
40 40 40
< <“: <“:
30 i 30 ! , 30 :
Current T miES RS mieEs
product | 5 i 20 ; 20 ;
10 | 10 10
0 LI T T T T T T T T LI i T 1 O IIIIIIIIIIIIIIIIIIII:II 0 LI I-I LI T T T T T T T :I 1
0 08 16 24 32 (V) 0 200 400 600 800 1000 (MA) 0 8 16 24 32 (V)

There was no change in the characteristics, comparing to the current product.
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TLP267] Main characteristics Confidential

@IF=10mA @VR=5V @VT=6V
1.0 1.4 10 3
40 40 40
> < <“-i <5
Change |30 : 5 30 i o 30 '
, ; " EER | WEEm | WEEm
product | ,, | 20 E 20 |
10 T i 10 i 10 ;
O ||||:IIIIIIIIIIIIIIII:IIII O IIIIIIIIIIIIIIIIIIIIIII O - i
0 2 4 6 8 10 rr1rrrrTT T rrrrrriri
09 1 1112 13 14 15 (y) (uA) 0 06 12 18 24 3 (mA)
@IF=10mA @VR=5V @VT=6V
50 VF n=50p 50 IR n=50p IFT n=50p
1.0 1.4 10 50
40 N p2 40 < N
< 40
30 | i 30 5 <
Current ] | m R L mERSR 30 R
product | 20 | : 20 i ]
i ! ; 20 ;
10 : : 10 | !
| : ; 10 ;
0 IIIIIIIIIIIIIIIIIIIII1IIII 0 ||||||||||||||IIIIIIIII :
09 1 11 1.2 13 14 1.5 0 2 4 6 8 10 (uA) 0 LB B B e
V) 0 06 12 18 24 3 (MA)

There was no change in the characteristics, comparing to the current product.

TOSHIBA EZ7 N1 Z8AN —SHR A . .
Leading Innovation 5> FAADU— NASSAETRED SoiiiA T NETBIRED SRR E DY © 2017 Toshiba Corporation 14



TLP267] Main characteristics Confidential

@ITM=70mA @VDRM=600V
50 VTM n=50p 50 IDRM n=50p
28 1000
40 40
< <
Change | 30 ; 30 - o rEe
product | R ZEER : ZEm
20 ; 20 ;
10 : 10
O rr1rrr 111111 1T 1T I| 1 0 rrrrrrrrrrrrrrrrrrrio :I 1
0 08 16 24 32 (V) 0 200 400 600 800 1000 (MA)
@ITM=70mA @VDRM=600V
50 VTM n=50p 50 IDRM n=50p
28 1000
40 40
< <
Current | 30 i m RS 30 i Bk m
product | 5o 20
10 10
O 1T 17T 1T T 17 1T 17T T 17 17 17T 177 :I 1 O rrrrrrrrrrrrrrrrrrT I:I 1
0 08 16 24 32 (V) 0 200 400 600 800 1000 (NA)

There was no change in the characteristics, comparing to the current product.

TOSHIBA EZ7 N1 Z8AN —SHR A . .
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TLP268] Main characteristics Confidential

@IF=10mA @VR=5V @VT=3V
50 VF n=50p 50 IR n=50p 50 IFT n=50p
1.0 1.4 10 3
40 40 40
> < < <
Change : : 30 i :
30 : : o | e 30 ;
product : : REER 1 WZEEm L MEER
20— i 20 : 20 e
10— : 10 a 10 i
0 LI :I TTTTTTTTTTTTITTT :I rrri O rrrrrTT T T T T T T II ! 0 | S I N O I I I N I | i 1
09 1 1112 13 14 15 (y) 0 2 4 6 & 10 (yA) 0 06 12 18 24 3 (mA)
@IF=10mA @VR=5V @VT=3V
50 VF n=50p 50 IR n=50p 50 IFT n=50p
1.0 1.4 10 3
40 40 40
r-> < <5 <-5
30 ! ! . 30 ! y 30 :
Current | | LR LR E S R 3
product | 20 ; ; 20 : 20 ;
10 10 10
O I e 0 -IIIIIIIIIIIIIIIIIIII:II O ||||||.|||||||II5I
09 1 111213 14 15 (y) o 2 4 6 8 10 (uA) 0 06 12 18 24 3 (mA)

There was no change in the characteristics, comparing to the current product.
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TLP268] Main characteristics Confidential

@ITM=70mA @VDRM=600V VIH @IF=3mA
. VTM il M IDRM =soov | | =am
20 2.8 1000 40 30
o < %0 = <=
Change | 30 5 30 ! 30 i
product P mZEER | mEEm  azEg
20 ; 20 ; 20 ;
10 10 10
0 T T T T T T T T T T T 11 :I T 0 T 'I' TTTTTTTTTTTTTTT '; ! (nA) 0 T T T T T T T T T T T T T T 1 :I 1
0 08 16 24 32 (V) 0 200 400 600 800 1000 0 8 16 24 32 (V)
VTM @ITM=70mA I D RM @VDRM=600V VI H @IF=3mA
50 n=50p 50 n=50p 50 n=50p
28 1000 30
40 40 40
< <- <7
Current | 30 : , 30 e 30 : ,
roduct | miEkRE } WICRE  miERE,
p 20 : 20 ; 20 ;
10 10 10
LN I I B B N N B R N BN B B | i 1 O rTTTTTTTTTTTTTTTTTTT :I 1 L |I| ™1 1T 1T 1T 1T 1T T 11 i 1
0 (nA) 0
0 0.8 1.6 2.4 3.2 (V) 0 200 400 600 800 1000 0 8 16 24 32 (V)

There was no change in the characteristics, comparing to the current product.
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TLP175A Main characteristics Confidential

VR=5V @Ion=100mA
@IF=10mA IR @VR: IFT
50 V F n=50p 50 n=50p 50 n=50p
1.1 1.4 10 1
40
40 < < 40 poam
Change | 30 ' ; 30 i 30 i
! ! | 2588 5 : <
product : : REER | |50 ;|  WE=m | WERm
20 , ; : 20 :
10— | 10 | 10 |
0 T I: T R e ; — O TTTrrrrrrrrrrrrrrrrorid II 1 0 SN lll N i .
1 11 12 13 14 15 () 0 2 4 6 8 10 (yA) 0 02 04 06 08 1  (mA)
VF @IF=10mA IR @\:‘R_=5%v IFT @Ion=1n0=0£a.:\)
50 n=50p 50 =% 50
1.1 1.4 10 1
40 40 40
< < <
: : 30 : i
Current | 30 ' - ' y 30 :
; ; , L R P M{ER&
product | 5 i i mERsE | |20 j 20 i
10 10 10
0 LBLELIL II LI I e e e O OI o |2I o I4I t I6I o I8I n :Il(;l 0 TT T T T T T T T T T T T T T T T T 17T E 1
111 12 13 14 15 (V) (uA) 0 02 04 06 08 1 (mA)

There was no change in the characteristics, comparing to the current product.
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TLP175A Main characteristics Confidential

@Ioff=100pA @Voff=60V @RL=2009
- @VDD=10V IF=2mA
50 IFC n=50p 50 IOFF n=50p 50 TON n=£;)p
0.01 1000 5
40 40 < 40 <
== S -5
Change |30 30 L e 30 i
product 5 nEES | mEEm | mEES
20 20 ; 20 ;
10 10 10 i
0 : T T T T T T T T T T T T T T T T 1 O rrrrrrrrrrrrrrrrrrrirT :I 1 0 Trrrrrrrrrrrrrrrrrritr :l T 1
0 02 04 06 08 (mA) 0 200 400 600 800 1000 (NA) 0 1 2 3 4 5 (ms)
@Ioff=100pA @Voff=60v TON @RL=2000
- = @VDD=10V IF=2mA
50 IFC n=50p 50 IOFF n=50p 50 n=50p
0.01 1000 5
40 > 40 < 40 <
- S S
30 f 30 i , 30 : )
Current | RS, P iR P E{EKam
product | ,, i 20 | 20 :
10 i 10 10
0 :I T T T T T T T T T T T T T O rrTrrrrrrrrrrrrrrrrrrrT :I 1 0 LI III rTrrrrrrrrrrrira ; 1
0 02 04 06 08 (mA) 0 200 400 600 800 1000 (NA) 0 1 2 3 4 5 (ms)

There was no change in the characteristics, comparing to the current product.

TOSHIBA EZ7 N1 Z8AN —SHR A . .
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TLP175A Main characteristics Confidential

@RL=200Q

TOFF evoo=1ov 1r=2ma RON @Ion=100mA IF=_25r3A
50 n=50p 50 n=50p
5 50
40 40 <
<
Change |, i 30 ; _
product i | mEEm
20 i 20 i
P MEEmR !
10 i 10 g
O rTrTTTrrrrrrrrrrrrrroTd i| T1 O rrrrrrrrTT T T T :I !
0 1 2 3 4 5 (ms) 0 10 20 30 40 50 (Q)
@RL=200Q - -
TOFF evoo=1ov 1r=2ma RON @lon=100mA IF—_ZS(‘)A
50 n=50p 50 n=50p
40 ° 40 >0
< <-
Current |30 i o 30 i e
i e/ omf
product 20 : oo 20 i )
10 E 10 %
0 LI R U L L L L L UL L L L O L ; T1 O rrrrrrrTTTT T T T T T :I !
0 1 2 3 4 g (ms) 0 10 20 30 40 50 (Q)

There was no change in the characteristics, comparing to the current product.
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TLP3905 Main characteristics Confidential
@IF=10mA @VR=3V _
50 VF n=50p 50 IR n=50p | | 5o Voc er nlgga?)
1.5 1.8 10 7
0 —> < 0 < R B
Change |39 5 ! 30 S 30 |
product i i nEES | mEER i
20 | ; 20 : 20 ;
1 1 : H s —_
10 % % 10 : 10 i EETEm
0 ||||§|||||||||||§|||| O ||||||||||||||||||||I|| 0 — il i . . . ; ; ; ; ; .
14 15 16 17 18 18 (y) 0 2 4 6 & 10 (uA) 6 8 10 12 14 (y)
@IF=10mA @VR=3V @IF=10mA
50 VF n=50p 50 IR n=50p 50 VOC n=50p
40 1.5 1.8 40 10 40 7
-2 <+ 4“: >
Current | 30 5 5 30 T e | |30 |
: : Wk ! m : nEden
product | 5o ; ; m iR 20 ; Ekmm 2 i RS
10 10 10
0 ||||E||||IIIIIIIE|||| O -I TTr T T T r1rrrrrrrrrord II:II 0 . . ? . . ; ; ; —
14 15 16 17 18 18 (y) 0 2 4 6 8 10 (yA) 6 8 10 12 14 (y)

There was no change in the characteristics, comparing to the current product.
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TLP3905 Main characteristics Confidential

@IF=10mA
50 ISC n=50p
12
40
—~>
Change | 3
product mZEm
20
10
0 II:IIIIIIIIIIIIIIIIIIII
6 18 30 42 54 66 (uA)

@IF=10mA
12
40
>
Current | 30 e
product | ,, " ek
10
0 LI :I rrrrrrrrrrrrrrrrrri
6 18 30 42 54 66 (uA)

There was no change in the characteristics, comparing to the current product.
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TLP3906 Main characteristics Confidential

@IF=10mA @VR=3V IFT @VOC=5V
50 VF n=50p 50 IR n=50p 50 n=50p
1.5 1.8 10 3
40 40 40
> < i <
Change | 3, : i 30 i 30 !
product : : mZER | WEREM | mEEm
20 ; ; 20 i 20 :
10 § 5 10 : 10 i
0 IIIIEIIIIIIIIIII|:1|||| 0 l||||||||||||||||||||:II O |III|I|||||||||§|
14 15 16 17 18 19 (y) 0 2 4 6 8 10 (yA) 0 06 12 18 24 3 (mA)
@IF=10mA @VR=3V @voC=5v
50 VF n=50p 50 IR n=50p 50 IFT n=50p
10
20 1.5 1.8 40 40 3
r> < < <
30 i : 30 : 30 :
Current i : RS | mERR L mERE
product | 2o , ; 20 . 20 i
10 : | 10 5 10 |
0 ||||:]|||||||||||I1|||| O ||||||||||||||||||||I|| 0 ||||||||||||||||i|
14 15 16 17 18 19 (y) 0 2 4 6 8 10 (yA) 0 06 12 18 24 3 (mA)

There was no change in the characteristics, comparing to the current product.
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TLP3906 Main characteristics Confidential
@IF=10mA @IF=10mA @IF=10mA CL=1000pF
! 0 12 40 !
40 4
> <
Change | ;, : ” 30 30 < i
product i B LTES : BZEER P MZER
20 : 20 : 20 i
10 10 +—— 10
0 T 1 :I T T 11 |.| 1 11 11T 0 T :l TT T T T TTTT T T T T T TTT T O TT T T T T T T T T T T T T T T T 1T TT i| 1
6 8 10 12 14 (V) 6 18 30 42 54 66 (uA) 0 02 04 06 08 1 (ms)
@IF=10mA @IF=10mA @IF=10mA CL=1000pF
50 VOC n=50p 50 ISC n=50p 50 TON n=50p
1 1
40 40 12 40
C 30 > 0 | 30 b
urrent i . '
; = RS, : " R | mpERER
product | ,, | 20 5 a0 20 | o
10 10 10
0 T T :I T T T T T T T T T T T T T 1 0 T Iil TT T T T TT Ill rrrrrrrrri O rrrrrrrrrrrrrrrrrrrir iI 1
6 8 10 12 14 (V) 6 18 30 42 54 66 (uA) 0 02 04 06 08 1 (ms)

There was no change in the characteristics, comparing to the current product.
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TLP3906 Main characteristics Confidential

@IF=10mA CL=1000pF
TOFF n=50p
50
1
40 <
Change | ;,
product mEHEm
20
10
0 IIIIIIIIIIlIIIIIIIIIIIiII
0 02 04 06 08 1 (ms)
@IF=10mA CL=1000pF
TOFF n=50p
50
1
40
<__-
30
rren ,
Current - R,
prOduct 20
10 :
0 IIIIIIIIIIIIIIIIIIII:II
0 02 04 06 08 1 (ms)

There was no change in the characteristics, comparing to the current product.
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Reliability check Confidential
Product delivered to your company :
TLP2651./2661./2671/268]
TLP175A
TLP3905./3096
Lot
Test Condition Pretreatment Time Current Change
product product
Pressure cooker (Ta=127C 96h ?éggh ?éggh
test RH=100% 85°C/85%x96h product) |product)
Reflow (260°C peak) 0/60 0/60
Lemperature | 1a=-55C~251~125C 300c (each  |(each
ycling product) |product)
Repeating 85%C/85%x96h _ 5 times ?e/:g((:)h ?éggh
reflow Reflow (260°C peak) product) |product)

There was no difference in the reliability level, comparing to the current product.
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