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Part| Package Outline Drawing

(unit : mm)

® DIP-8 PACKAGE OUTLINE DRAWING

D - E -
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e B e W e W e

GAUGE PLANE

A

D 0
!
= = = ——J
eB
[
d <«
I o
1 -
[\ I\ WITH PLATING \
A
O
< " < 1
! BASE METAL
~P1 SECTION A-A
s DIP-8
Y
u MILLIMETERS
C MIN. MAX.
A 533
A1 038
Note: 1. Refer to JEDEC MS-001BA R 292 4.9
2. Dimension "D" does not include mold flash, protrusions b 036 056
or gate burrs. Mold flash, protrusion or gate burrs shall not - T 178
exceed 10 mil per side . : :
3. Dimension "D1"and "E1" do not include inter-lead flash or protrusions. | 020 035
4. Controlling dimension is millimeter, converted inch D 9.01 10.16
dimensions are not necessarily exact. D1 0.13
E 7.62 8.26
E1 6.10 7.1
e 254BSC
eA 7.62BSC
eB 10.92
L 292 381
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® DIP-14 PACKAGE OUTLINE DRAWING

Note:

A
!
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1. Refer to JEDEC MS-001AA

2. Dimension "D" does not include mold flash, protrusions

or gate burrs. Mold flash, protrusion or gate burrs shall not

exceed 10 mil per side .

3. Dimension "D1"and "E1" do not include inter-lead flash or protrusions.
4. Controlling dimension is millimeter, converted inch

dimensions are not necessarily exact.

|

| GAUGE PLANE

: [e0]
N 3
L !
! !
U U
ST
eB
— b —
WITH PLATING \ 09
BASE METAL—— '
SECTION A-A
s DIP-14
“BY/' MILLIMETERS
L MIN. MAX.
A 533
A1 0.38
A2 292 4.95
b 0.36 0.56
b2 1.14 1.78
[ 0.20 0.35
D 18.67 19.69
D1 0.13
E 7.62 8.26
E1 6.10 71
e 2.54BSC
eA 7.62BSC
eB 10.92
L 2.92 3.81




dIpaic

® DIP-16 PACKAGE OUTLINE DRAWING
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Note: 1. Refer to JEDEC MS-001BB
2. Dimension "D" does not include mold flash, protrusions
or gate burrs. Mold flash, protrusion or gate burrs shall not
exceed 10 mil per side .

3. Dimension "D1"and "E1" do not include inter-lead flash or protrusions.

4. Controlling dimension is millimeter, converted inch
dimensions are not necessarily exact.

- E —
Y
\! —“GAUGE PLANE
%
o
<L>
WITH PLATING “
N 2
BASE METAL
SECTION A-A
s DIP-16
’E‘E' MILLIMETERS
E MIN. MAX.
A 533
Al 0.38
A2 2.92 495
b 0.36 0.56
b2 1.14 1.78
c 0.20 0.35
D 18.66 19.69
D1 0.13
E 7.62 8.26
E1 6.10 711
e 2.54 BSC
eA 7.62 BSC
eB 10.92
L 2.92 3.81
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® DIP-18 PACKAGE OUTLINE DRAWING

— D -
S DIP-18
R N L L e e ‘ i MILLIMETERS
‘ B
0 MIN. MAX.
) - A 5.33
L A1 0.38
A2 29 495
!
= = = = = = = > 0% 2%
b2 1.14 1.78
c 0.20 0.35
D 235 2337
[ D1 013
E 7.62 8.26
d <
E1 6.10 7.1
1 g e 254BSC
[ eA 7.62BSC
> - B 10.92
I [T 292 381
— E —
_{ GAUGE PLANE b
© WITH PLATING
[ap]
BASE METAL
SECTION A-A

Note: 1. Refer to JEDEC MS-001AC.
2. Dimension "D" does not include mold flash, protrusions
or gate burrs. Mold flash, protrusion or gate burrs shall not
exceed 10 mil per side .
3. Dimension "D1"and "E1" do not include inter-lead flash or protrusions.
4. Controlling dimension is millimeter, converted inch
dimensions are not necessarily exact.
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® DIP-20 PACKAGE OUTLINE DRAWING

= P - s DIP-20
Y
o B B B B B B B B O M MILLIMETERS
B
0 MIN. MAX
) w A 533
N 0.38
e e s s S ) Sl S g A2 292 4.95
b 0.36 0.56
b2 1.14 1.78
c 0.20 035
(o]
< < D 24.89 26.92
1 D1 0.13
E 7.62 8.26
- -
< E1 6.10 7.1
_.D e b2 e 2.54 BSC
E eA 7.62BSC
eB 10.92
L 29 3.81
GAUGE PLANE

WITH PLATING Y, 7"#

_1Z
BASE METAL
SECTION A-A

Note: 1. Refer to JEDEC MS-001AD.
2. Dimension "D" does not include mold flash, protrusions
or gate burrs. Mold flash, protrusion or gate burrs shall not
exceed 10 mil per side .
3. Dimension "D1"and "E1" do not include inter-lead flash or protrusions.
4. Controlling dimension is millimeter, converted inch
dimensions are not necessarily exact.



® SOP-8 Exposed Pad(Heat Sink)PACKAGE OUTLINE DRAWING

nang

I EE——

EXPOSED THERMAL PAD(Heat Sink)

(BOTTOM CENTER OF PACKAGE) E1
w T
( )
O ' Y !
x -
\-l ] y, ’ \\\l |
ullufzNs '
I | <. J
ey
| | A A SEE VIEW B
e
)
ininimi/E
Tttt — !
B
= ]
WITH PLATING ~ 7 —
U 4
BASE METAL
SECTION A-A
o SECTION A-A
N
x S
I
GAUGE PLANE
| s SOP-8 Exposed Pad(Heat Sink)
] ‘ | SEATING PLANE Y ———
| B
VEWB y MIN. MAX.
A 1.35 1.75
A1 0.00 0.15
B 0.31 0.51
Note : 1. Refer to JEDEC MS-012E. c 017 0.25
2. Dimension "D" does not include mold flash, protrusions 5 260 500
or gate burrs. Mold flash, protrusion or gate burrs shall not - -
exceed 6 mil per side . D1 1.50 3.50
3. Dimension "E" does not include inter-lead flash or protrusions. E 3.80 4.00
4. Controlling dimension is millimeter, converted inch E1 10 255
dimensions are not necessarily exact.
e 1.27 BSC
H 5.80 6.20
h 0.25 0.50
L 0.40 1.27
e 0° 8°
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® SOP-8 PACKAGE OUTLINE DRAWING

npng

A1

I

Note: 1. Refer to JEDEC MS-012AA.

|| 1]

B i

I

i ﬁ i

o i

<L J

< SEE VIEW B

=

WITH PLATING
\ o
gL
BASE METAL

SECTION A-A

GAUGE PLANE
SEATING PLANE

2. Dimension "D" does not include mold flash, protrusions
or gate burrs. Mold flash, protrusion or gate burrs shall not

exceed 6 mil per side .

3. Dimension "E" does not include inter-lead flash or protrusions.
4. Controlling dimension is millimeter, converted inch
dimensions are not necessarily exact.

" SOP-8
gﬂ MILLIMETERS

L MIN. MAX.
A 135 175
Al 0.10 0.25
B 0.3 051
C 0.19 025
D 4.80 5.00
E 3.80 400
e 127 BSC
H 5.80 6.20
h 0.25 050
L 040 127
0 o &
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® SOP-14 PACKAGE OUTLINE DRAWING

OBAAAAA

h X 45°

SEE VIEW B

WITH PLATING
N

N
N
<

< BASE METAL
1 SECTION A-A

|

1

A1

& s SOP-14
o Y
—\ g" MILLIMETERS
I GAUGE PLANE C MIN, MAX.
I SEATING PLANE A 135 175
<L>
VIEW B Q Al 0.10 0.25
B 0.33 0.51
C 0.19 0.25
Note: 1. Refer to JEDEC MS-012AB. D 855 8.75
2. Dimension "D" does not include mold flash, protrusions
or gate burrs. Mold flash, protrusion or gate burrs shall not E 3.80 4.00
exceed 6 mil per side on. e 1.27 BSC
3. Dimension "E" does not include inter-lead flash or protrusions. b 5.80 6.20
4. Controlling dimension is millimeter, converted inch - -
dimensions are not necessarily exact. h 0.25 0.50
L 0.40 1.27
[¢] 0° 8°
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® SOP-16 (150 mil) PACKAGE OUTLINE DRAWING

HHHHHHHH

w T
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] ‘[ - :
5 - A :
i A Y
| | A A < _J
\ e \ = SEE VIEW B
A
- — <
\ | v
- A
<
WITH PLATING ‘ i ‘—
vA
o BASE METAL
N
_\ s SECTION A-A
Y GAUGE PLANE s SOP-16(150mil)
[~ SEATING PLANE 5 MILLIMETERS
L ° MIN. MAX.
VEWB © A 135 175
A1 0.10 0.25
B 0.33 0.51
Note: 1. Refer to JEDEC MS-012AC. < 00 025
2. Dimension "D" does not include mold flash, protrusions P 980 10.00
or gate burrs. Mold flash, protrusion or gate burrs shall not E 3.80 4.00
exceed 6 mil per side on. e 1.27 BSC
3. Dimension "E" does not include inter-lead flash or protrusions. H 5.80 6.20
4. Controlling dimension is millimeter, converted inch h 0.25 0.50
dimensions are not necessarily exact. L 0.40 127
0 0° 8°
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® SOP-16 (300 mil) PACKAGE OUTLINE DRAWING

D

AOAAAAARR

w T
© T
L L L " : ] I
TUUHRRAE S
g | N %=
o 1A . A 2 L_._._ )
——lelo _>C< SEE VIEW B
A
HHHHHHMHHFH <
[ 1,
A
- =
WITH PLATING —7
«J| 1
BASE METAL
SECTION A-A
' GAUGE PLANE s SOP-16(300mil)
| SEATING PLANE g MILLIMETERS
N MIN. MAX.
A 235 265
A1 0.10 0.30
B 033 051
Note: 1. Refer to JEDEC MS-013AA. c 0.23 0.32
2. Dimension "D" does not include mold flash, protrusions D 10.10 1050
or gate burrs. Mold flash, protrusion or gate burrs shall not = 0 ——
exceed 6 mil per side. ' :
3. Dimension "E" does not include inter-lead flash or protrusions. |2 127 BSC
4. Controlling dimension is millimeter, converted inch H 10.00 10.65
dimensions are not necessarily exact. h 025 050
L 0.40 1.27
9 0° 8
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® SOP-20 PACKAGE OUTLINE DRAWING

DRARARAARA '

Nl
C N

SEE VIEW B

O

h x 45°

WITH PLATING N

" 4

SECTION A-A

BASE METAL

=

' GAUGE PLANE

| SEATING PLANE S SOP-20
Y
’é" MILLIMETERS
L MIN. MAX
A 235 265
Al 0.10 0.30
Note: 1. Refer to JEDEC MS-013AC. B 033 051
2. Dimension "D" does not include mold flash, protrusions Cc 0.23 0.32
or gate burrs. Mold flash, protrusion or gate burrs shall not 5) 12.60 13.00
exceed 6 mil per side. = 0 -
3. Dimension "E" does not include inter-lead flash or protrusions. . .
4. Controlling dimension is millimeter, converted inch € 1.27 BSC
dimensions are not necessarily exact. H 10.00 10.65
h 0.25 0.50
L 0.40 127
] 0 8°

I-11
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® SOP-24 PACKAGE OUTLINE DRAWING

D

QQAARAAAARAE ' 2

O

i

—elell

|
|
———————

==

ooouogogn o

SEE VIEW B

h x 45°
!
i
|
LE

A1

WITH PLATING \

N
N
e

0
N BASE METAL
_\\ SECTION A-A
I GAUGE PLANE Sop-24

S
Y
[~ SEATING PLANE 8 MILLIMETERS
<L>‘ ° MIN. MAX.
VEWB 9 A 2.35 265
A1 0.10 0.30
B 0.33 0.51
c 0.23 0.32
Note: 1. Refer to JEDEC MS-013AD. D 15.20 15.60
2. Dimension "D" does not include mold flash, protrusions
or gate burrs. Mold flash, protrusion or gate burrs shall not E 740 760
exceed 6 mil per side. e 1.27 BSC
3. Dimension "E" does not include inter-lead flash or protrusions. |H 10.00 10.65
4. Controlling dimension is millimeter, converted inch h 0.25 0.50
dimensions are not necessarily exact. - -
L 0.40 1.27
0 0 8




® SOT-23 PACKAGE OUTLINE DRAWING

— D —
— e
|
i ) ”
i I
| o w ST 1 Y
! !
| | 1 i i
I | ! !
1] | Y | |
: . ( )
Ar | TA | N /
| et | SEE VIEW B
b

L b with pLATING ~

j BASE METAL

A1l

0.25

' GAUGE PLANE

/l'\

1]

A2
A
N

SECTION A-A

SEATING PLANE

Note: 1. Refer to JEDEC MO-178.

2. Dimension "D" does not include mold flash, protrusions

or gate burrs. Mold flash, protrusion or gate burrs shall not
exceed 10 mil per side.

3. Dimension "E1" does not include inter-lead flash or protrusions.

4. Controlling dimension is millimeter, converted inch

dimensions are not necessarily exact.

s SOT-23
v MILLIMETERS
C MIN. MAX.
A 0.95 145
A1 0.00 0.15
A2 0.90 130
b 0.30 0.50
c 0.08 0.22
D 2.80 3.00
E 2.60 3.00
Ef 150 170
e 0.95 BSC
el 190 BSC
L 0.30 | 0.60
L1 0.60 REF
0 0° | 8

1-13
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® SOT-23-5 PACKAGE OUTLINE DRAWING

E1
E
\,

jm

- et SEE VIEW B

>

b

I ~
WITH PLATING I
[ | 7 4
w 1
i ! BASE METAL
SECTION A-A
2

' GAUGE PLANE
SEATING PLANE

|

Note : 1. Refer to JEDEC MO-178AA.
2. Dimension "D" does not include mold flash, protrusions
or gate burrs. Mold flash, protrusion or gate burrs shall not
exceed 10 mil per side.
3. Dimension "E1" does not include inter-lead flash or protrusions.
4. Controlling dimension is millimeter, converted inch
dimensions are not necessarily exact.

s SOT-23-5
gvﬂ MILLIMETERS
° MIN. MAX.
A 0.95 145
A1 0.00 0.15
A2 0.90 1.30
b 0.30 0.50
c 0.08 0.22
2.80 3.00
2.60 3.00
E1 1,50 1.70
e 0.95 BSC
el 1.90 BSC
L 0.30 | 0.60
L1 0.60 REF

I-14



® SOT-23-6 PACKAGE OUTLINE DRAWING

E1
E

et | SEE VIEW B

[
e
A2 _

‘WITH PLATING ™~

i

SECTION A-A

<

—

|

BASE METAL

A1

' GAUGE PLANE
SEATING PLANE

|

s SOT-23-6
Y
M MILLIMETERS
(¢}
A 0.95 1.45
A1 0.00 0.15
A2 0.90 1.30
b 0.30 0.50
Note : 1. Refer to JEDEC MO-178AB. S 500 527
2. Dimension "D" does not include mold flash, protrusions . .
or gate burrs. Mold flash, protrusion or gate burrs shall not D 2.80 3.00
exceed 10 mil per side. E 2.60 3.00
3. Dimension "E1" does not include inter-lead flash or protrusions. = 150 170
4. Controlling dimension is millimeter, converted inch
dimensions are not necessarily exact. e 0.95 BSC
e 1.90 BSC
L 0.30 | 0.60
L1 0.60 REF
0 0° | 8°

I
1-15
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® SOT-89 PACKAGE OUTLINE DRAWING

- D — - A
i
i —
w
| [ [
| | | -
| | I Y —
| | | }
1 ' ' -
| | | 1Y
| [ |
A
s SOT-89
Y
I - X — u MILLIMETERS
N MIN. MAX.
1.40 1.60
0.44 0.56
B1 0.36 0.48

C 0.35 0.44

|_| I_I |_| D 4.40 4.60

D1 1.50 1.83
E 2.29 2.60
—— B1 B | e 1.50 BSC

el 3.00 BSC
H 3.94 4.25
L 0.89 1.20

Note: 1. Refer to JEDEC TO-243AA.
2. Dimension "D" does not include mold flash, protrusions
or gate burrs. Mold flash, protrusion or gate burrs shall not
exceed 6 mil per side.
. Dimension "E" does not include inter-lead flash or protrusions.
. Controlling dimension is millimeter, converted inch
dimensions are not necessarily exact.

AW

I-16
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® SOT-89 5PIN PACKAGE OUTLINE DRAWIN

| < N\
i —
w
I | [ |
1 1 1
| | | Y
| | [ e ———
| | | ’
1 ' ' -
! | | | l |
| | |
- S SOT-89-5
Y
v MILLIMETERS
el N MIN. MAX.
A 1.40 1.60
B 0.36 0.56
c 0.35 0.44
D 2.40 4.60
D1 1.50 1.83
E 2.29 2.60
e 1.50 BSC
el 3.00 BSC
- Bl < H 3.94 4.25
L 0.80 1.20

Note: 1. Refer to JEDEC TO-243AA.
2. Dimension "D" does not include mold flash, protrusions
or gate burrs. Mold flash, protrusion or gate burrs shall not
exceed 6 mil per side.
3. Dimension "E" does not include inter-lead flash or protrusions.
4. Controlling dimension is millimeter, converted inch
dimensions are not necessarily exact.

I
1-17
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® SOT-143 PACKAGE OUTLINE DRAWING

A
!

|
|
i A
- e 1 N
I g | |
" W | |
T I i
. l i
| | ] ! -
[ ‘ l J
| | N 7
A A T
u 1 SEE VIEW B
——— <7e
<bb2_
\ b bwimHeiating
= 2 < 0 4
|
i ! BASE METAL
SECTION A-A
<
_\\ ! GAUGE PLANE s SOT-143
I~ SEATING PLANE 4 MILLIMETERS
<L Q N MIN. MAX.
1 Q A 0.80 1.22
o o o Al 0.05 0.15
VIEW B A2 0.75 1.07
b 0.30 0.50
b2 0.76 0.89
c 0.08 0.20
Note: 1. Refer to JEDEC TO-253AA. = 0 o
2. Dimension "D" does not include mold flash, protrusions 210 Yy
or gate burrs. Mold flash, protrusion or gate burrs shall not = 0 70
exceed 6 mil per side. - -
3. Dimension "E1" does not include inter-lead flash or protrusions. = 192 BSC
4. Controlling dimension is millimeter, converted inch il 0.20 BSC
dimensions are not necessarily exact. L 040 | 060
L1 0.54 REF
8 0° | 8°
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® SOT-223 PACKAGE OUTLINE DRAWING

— D —
A ”
A
N w e N\
| | | j ‘
' ; : ! ! !
T 1 ! g I
FIT | | ! Il ;
a oAl N /
‘ e SEE VIEW B
| f—
el
— b —
| \ b dwithpating
5 e a4
}[ 1 BASE METAL
SECTION A-A
<
' GAUGE PLANE
[~ SEATING PLANE v Sor2zs
’E‘f MILLIMETERS
° MIN. MAX.
A 1.80
A1 0.02 0.10
A2 1.55 1.65
b 0.66 0.84
b2 2.90 3.10
Note: 1. Refer to JEDEC TO-261AA. c 0.23 0.33
2. Dimension "D" does not include mold flash, protrusions D 6.30 6.70
or gate burrs. Mold flash, protrusion or gate burrs shall not E 6.70 7.30
exceed 6 mil per side . E1 3.30 3.70
3. Dimension "E1" does not include inter-lead flash or protrusions. |e 2.30 BSC
4. Controlling dimension is millimeter, converted inch et 4.60 BSC
dimensions are not necessarily exact. L 0.90
[¢] 0° 8°

1-19
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® MSOP-8 PACKAGE OUTLINE DRAWING

D

AAAA

W w

O

e 5

SEE VIEW B

[~

e

— .

A2

=A=

—

A1

b

] 4
BASE METAL

' SECTION A-A
GAUGE PLANE

WITH PLATING BN

=

| SEATING PLANE s MSOP-8
“2' MILLIMETERS
° MIN. MAX.
A 1.10
Al 0.00 0.15
A2 0.75 0.95
Note: 1. Refer to JEDEC MO-187AA. b 025 0.40
2. Dimension "D" does not include mold flash, protrusions c 0.13 0.23
or gate burrs. Mold flash, protrusion or gate burrs shall not D 2.90 3.10
exceed 6 mil per side . £ 4.90 BSC
3. Dimension "E1" does not include inter-lead flash or protrusions. [& 2.90 [ 310
4. Controlling dimension is millimeter, converted inch N 0.65 BSC
dimensions are not necessarily exact. T 0.0 0.70
] 0° 8
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® MSOP-10 PACKAGE OUTLINE DRAWING

D

— —
~t —

ARARR ' ¢

E1
E

L\ I

HHHHM Sy

—

« SEE VIEW B
N
oo 9 4
\
<
b

WITH PLATING N I

£ 7
BASE METAL
, SECTION A-A
GAUGE PLANE
| SEATING PLANE
s MSOP-10
'g‘ MILLIMETERS
N MIN. MAX.
A 1.10
A1 0.00 0.15
Note: 1. Refer to JEDEC MO-187BA. A2 075 0.95
2. Dimension "D" does not include mold flash, protrusions b 015 0.30
or gate burrs. Mold flash, protrusion or gate burrs shall not c 013 023
exceed 6 mil per side . D 290 3.10
3. Dimension "E1" does not include inter-lead flash or protrusions. |- 4.90 BSC
4. Controlling dimension is millimeter, converted inch £ 290 | 310
dimensions are not necessarily exact. hd 0.50 BSC
L 0.40 0.70
5] 0° 8
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® MSOP-10 Exposed Pad (Heat Sink) PACKAGE OUTLINE DRAWING

— D —
AAARR J &
( D717 ‘ ) A
EXPOSED THERMAL PAD (Heat Sink) ;
(BOTTOM CENTER OF PACKAGE) = mv o w
Ot - )
- ! ! - " | |
HEE i i
IR S
S J
»M« B B SEE VIEW A
|
oo 9 3
\
<
b

WITH PLATING
N J
£ Y
L(c\lj_ BASE METAL s MSOP-10 Exposed Pad (Heat Sink)
\\ © w ’g‘ MILLIMETERS
[¢]
' GauGE PLANE ~ — —
[~ SEATING PLANE
L ‘ A1 0 0.15
-7 A2 0.75 0.95
VIEW A b 0.17 0.33
c 0.08 0.23
D 3.00 BSC
Note: 1. Refer to JEDEC MO-187E D1 0.75 | 2.50
2. Dimension "D" does not include mold flash, protrusions E 4.90 BSC
or gate burrs. Mold flash, protrusion or gate burrs shall not E1 3.00 BSC
exceed 6 mil per side . E2 0.75 | 2.50
3. Dimension "E1" does not include inter-lead flash or protrusions. [e 0.50 BSC
4. Controlling dimension is millimeter, converted inch L 0.40 0.80
dimensions are not necessarily exact. 3 0 m
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To

® TO-92 PACKAGE OUTLINE DRAWING

el

s T0-02

gﬂ MILLIMETERS

v MIN. MAX.
A 4.32 5.33
b 0.36 0.47
D 4.45 5.20
E 3.18 419
e 2.42 2.66
et 115 1.39
i 3.43
L 12.70
s 2.03 2.66

Note: 1. Refer to JEDEC TO-226.
2. Dimension "D" does not include mold flash, protrusions
or gate burrs. Mold flash, protrusion or gate burrs shall not
exceed 6 mil per side .
3. Dimension "A" does not include inter-lead flash or protrusions.
4. Controlling dimension is millimeter, converted inch
dimensions are not necessarily exact.
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® TO-220 PACKAGE OUTLINE DRAWING

— A —
| E | - Bt THERMAL PAD
' A A
Oi e /|
I T
\W
AN
T a
a)
)
!
!
[
i
! |
| - I il
[t I
Il {l]al|l] A {1 |l
) 7 - )
2| | g 42
$ TO-220
‘<L>‘ ‘ 4 MILLIMETERS
WITH PLATING : MIN. MAX.
E A 3.56 4.82
@ A1 0.51 1.39
BASE METAL f A2 204 202
SECTION A-A b 0.38 1.01
b2 1.15 1.77
c 0.35 0.61
D 14.23 16.51
D1 8.38 9.02
D2 11.75 12.88
Note: 1. Refer to JEDEC TO-220AB. - e o
2. Dimension "E" does not include mold flash, protrusions E1 6.86 8.90
or gate burrs. Mold flash, protrusion or gate burrs shall not e 254BSC
exceed 6 mil per side . H 152-850 58°
. . . . . L .7 14.73
3. Dimension "D1" does not include inter-lead flash or protrusions. - —
4. Controlling dimension is millimeter, converted inch = 35 2.08
dimensions are not necessarily exact. Q 254 342
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® TO-220B PACKAGE OUTLINE DRAWING

— E — — A —
- B - S —=F - B2 THERMAL PAD
d |
V a\ @ ’
i
()]
Y N
. m 1 AQ
A
2 ]
!
A A
— | | = u
L] L i | | |
! [ | i i
—lel. bl =t
T UL AA1=
- el - A2
I o s TO-220B
u MILLIMETERS
° MIN. MAX.
A 4.318 4.826
A1 4.250 4.550
A2 8.250 8.550
b 0.690 0.940
C 0.304 0.530
D 3.556(REF)
D1 8.480 9.300
D2 11.75 12.88
d 2.743(REF)
Note : Controlling dimension is millimeter, converted inch E 9.906 1044
dimensions are not necessarily exact. E1 4.953 5.220
E2 6.86 8.90
Q 3.708 3.962
e 1.524 2.032
el 6.604 7112
F 1.143 1.397
L 9.880 10.64
L1 9.090 9.850
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® TO-220-5L PACKAGE OUTLINE DRAWING

- E1 j: E1 - E2 THERMAL PAD
i i
©
Y /o Q Vi
i
X )
| o~
- 1 0O
a
Y
|
|
|
,vi - - _-— L - = L L _— _-— _-—
JL 3 TO-220-5L
u MILLIMETERS
C MIN. MAX.
A 4.064 4.826
A1 2.032 2.921
b 0.635 1.016
0.304 0.460
3.429 3.683
D1 7.620 9.398
Note : Controlling dimension is millimeter, converted inch |02 s 1288
dimensions are not necessarily exact. d 2620 20
E 9.779 10.668
E1 4.953 5.220
E2 6.86 8.90
[\ 3.708 3.962
e 1.524 2.032
F 1.143 1.397
L 13.589 14.351
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® TO-252-3L PACKAGE OUTLINE DRAWING

E A

—
- b3 »T<—°2 -~ BT THERMAL PAD
' N | ol [1 1 I
m
) ] -
()]
° — T J
| | Ly v |( \|
|:H A | | U
! A ! !
| —]] | ﬂ Ly
R
A A R .
‘J—‘ SEE VIEW B s T0O-252-3L
gY” MILLIMETERS
b C MIN. MAX.
[ = )\ WITH PLATING ‘ - A 2.19 2.38
N o¢ Al 0.00 0.13
- - L b 0.64 0.89
BASE METAL b3 4.95 5.46
SECTION A-A o 0.46 061
c2 0.46 0.89
D 5.33 6.22
i% {_r:a D1 4.60 6.00
GAUGE PLANE —"/ ‘ I SEATING PLANE E 6.35 6.73
“'\\ - L L ‘ E1 3.90 5.46
N <Lt . 2.28 BSC
VIEW B H 9.40 10.41
L 1.40 1.78
L1 2.67 REF
L2 0.51BSC
L3 0.89 2.03
L4 - 1.02
0 0° 8

Note: 1. Refer to JEDEC TO-252AA and AB.
2. Dimension "E" does not include mold flash, protrusions
or gate burrs. Mold flash, protrusion or gate burrs shall not
exceed 6 mil per side .
. Dimension "D" does not include inter-lead flash or protrusions.
. Controlling dimension is millimeter, converted inch
dimensions are not necessarily exact.

AW
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To

® TO-252-4L PACKAGE OUTLINE DRAWING

- E - A |
- b3 »chz -~ B /THERMAL PAD
4 N | ) I
- 3 i
1 -
)
)
) LT !
! i ]
[l 1 <t H H
i 3 |
L ! | |
| | A
RN I
—»\i‘« A A
SEE VIEW B
‘ b ‘ s TO-252-4L
o WITH PLATING - 5 MILLIMETERS
N o¢ L MIN. MAX.
- - - < 1 A 2.19 2.38
BASE METAL A1 0.00 0.13
SECTION A-A b 0.51 0.71
b3 4.32 5.46
c 0.46 0.61
i% !_r:
Y Y c2 0.46 0.89
GAUGE PLANE T SEATING PLANE |5 =23 527
| L | 1 ' '
\ - — D1 4.90 6.00
o~ L1 —
2 — < E 6.35 6.73
VIEW B E1 4.32 5.33
e 1.27 BSC
H 9.40 10.41
L 1.40 1.78
L1 2.67 REF
Note: 1. Refer to JEDEC TO-252AD and AB. L2 0.51BSC
2. Dimension "E" does not include mold flash, protrusions L3 0.89 2.03
or gate burrs. Mold flash, protrusion or gate burrs shall not L4 0.6 1.0
exceed 6 mil per side . 9 0° 8°

AW

dimensions are not necessarily exact.

. Dimension "D" does not include inter-lead flash or protrusions.
. Controlling dimension is millimeter, converted inch
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® TO-252-5L PACKAGE OUTLINE DRAWING

R
$T<702 -~ BT /THERMAL PAD
1 | f //l I
)
. +. T |
i i
i i
i i
! Ly
SEE VIEW B
. TO-252-5L
‘ b ‘ M MILLIMETERS
o WITH PLATING — 2 MIN VA,
N o# A 219 2.38
- < 1 Al 0.00 0.13
BASE METAL b 0.51 0.71
SECTION A-A = 22 536
c 0.46 0.61
2 0.46 0.89
Q D 5.33 6.22
GAUGE PLANE 1 Y SEATING PLANE D1 4.90 6.00
| \\ L \ E 6.35 6.73
o L'T‘ - E1 4.32 533
3 o < e 1.27 BSC
VIEW B H 9.40 10.41
L 1.40 1.78
L1 2.67 REF
L2 0.51 BSC
L3 0.89 2.03
] 0° 8

Note: 1. Refer to JEDEC TO-252AD and AB.
2. Dimension "E" does not include mold flash, protrusions
or gate burrs. Mold flash, protrusion or gate burrs shall not
exceed 6 mil per side .
3. Dimension "D" does not include inter-lead flash or protrusions.
4. Controlling dimension is millimeter, converted inch
dimensions are not necessarily exact.
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® TO-263-3L PACKAGE OUTLINE DRAWING

— A —
—= E — 4»02«
Y
— 5 | -
i
[m]
T
.
' ! ' N
W
| |
Y !
A A . .
- D2 Le,! SEE VIEW B
b
=
/ —/ \ WITH PLATING ~

Q

GAUGE PLANE 1

i

o

BASE METAL

a

o

™ VIEW B
|

Note: 1. Refer to JEDEC TO-263A

B.

SECTION A-A

SEATING PLANE

2. Dimension "E" does not include mold flash, protrusions

or gate burrs. Mold flash, protrusion or gate burrs shall not

exceed 6 mil per side .

3. Dimension "D" does not include inter-lead flash or protrusions.
4. Controlling dimension is millimeter, converted inch
dimensions are not necessarily exact.

E1 — THERMAL PAD
™ i
-
(m]
Y
s TO-263-3L
Y
’é” MILLIMETERS
0 MIN. MAX.
A 4.06 4.83
A1 0.00 0.25
b 0.51 0.99
b2 1.14 1.78
[ 0.38 0.74
c2 1.14 1.65
D 8.38 9.65
D1 6.86
E 9.65 10.67
E1 6.23
e 2.54 BSC
H 14.61 15.88
L 1.78 2.79
L1 1.68
L2 1.78
L3 0.25 BSC

I &
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® TO-263-5L PACKA GE OUTLINE DRAWING

~ =
GAUGE PLANE—‘ ‘

o A —
- E _ 2
' ]
_— ~ 5 \ I:
\
(m]
T
!
|
' | —
!
|
i
| '
\ )
SEE VIEW B
=
WITH PLATING —
=g 4
é
BASE METAL
SECTION A-A

SEATING PLANE

S

™ VIEW B
4

A1

Note: 1. Refer to JEDEC TO-263BA.

2.

AW

Dimension "E" does not include mold flash, protrusions
or gate burrs. Mold flash, protrusion or gate burrs shall not
exceed 6 mil per side .

. Dimension "D" does not include inter-lead flash or protrusions.
. Controlling dimension is millimeter, converted inch

dimensions are not necessarily exact.

- E1 THERMAL PAD
- <
.
Y
s TO-263-5L
g MILLIMETERS
C MIN. MAX.
A 4.06 4.83
A1 0.00 0.25
b 0.51 0.99
c 0.38 0.74
c2 1.14 1.65
D 8.38 9.65
D1 6.86 -
E 9.65 10.67
E1 6.23 -
1.70 BSC
H 14.61 15.88
1.78 2.79
L1 - 1.68
L3 0.25 BSC
8 0° | 8°

1-31



® QFN 12L-3x3x0.6-0.65mm PACKAGE OUTLINE DRAWING

INDEX AREA -l =Pl
/W\ (DI2*E/2)
5| EAE
1 <
o T N | |
f A
™
< s QFN 12L-3x3x0.6-0.65mm
g” MILLIMETERS
E MIN. MAX.
A 0.55 0.65
A1 0.00 0.05
A3 0.20 REF
Note : 1. Refer to JEDEC MO-220 VEEC-1. b 0.25 0.35
2. All dimensions are in millimeters, 8 is in degrees. [b 2.90 3.10
D2 1.50 1.80
E 2.90 3.10
E2 1.50 1.80
e 0.60 0.70
L 0.35 0.45
0 0 12
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® QFN 12L-3x3x0.75-0.5mm PACKAGE OUTLINE DRAWING

D2

e

]

il ltl/t

INDEX AREA
(DI2*E/2)

6
7\
< I
i I
f [1 1 1 ‘ Y

™
<

Note : 1. Refer to JEDEC MO-220 WEED-3, 5
2. All dimensions are in millimeters, O is in degrees.

!
A

e b

s QFN 12L-3x3x0.75-0.5mm

E/' MILLIMETERS

° MIN. MAX.
A 0.70 0.80
A1 0.00 0.05
A3 0.20 REF
b 0.18 0.30
D 2.90 3.10
D2 1.25 1.80
E 2.90 3.10
E2 1.25 1.80
e 0.50 BSC
L 0.35 0.45
0 0 14
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® QFN 12L-3x3x0.9-0.5mm PACKAGE OUTLINE DRAWING

INDEX AREA
(DI2*E[2)

pY A

™
<

A

Note : 1. Refer to JEDEC MO-220 VEED-3.
2. All dimensions are in millimeters, 8 is in degrees.

!
A

s QFN 12L-3x3x0.9-0.5mm

gﬂ MILLIMETERS

L MIN. MAX.
A 0.80 1.00
A1 0.00 0.05
A3 0.20 REF
b 0.18 0.30
D 2.90 3.10
D2 1.50 1.80
E 2.90 3.10
E2 1.50 1.80
e 0.45 0.55
L 0.35 0.45
9 0 12
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® QFN 12L-4x4x0.75 -0.8mm PACKAGE OUTLINE DRAWING

INDEX AREA
(DI2*Ef2)

z}%\
=

A

™
<

Note: 1. Refer to JEDEC MO-220 WGGB.
2. All dimensions are in millimeters, 0 is in degrees.

A

s QFN 12L-4x4x0.75-0.8mm

gﬂ MILLIMETERS

C MIN. MAX.
A 0.70 0.80
A1 0.00 0.05
A3 0.20 REF
b 0.25 0.35
D 3.90 4.10
D2 0.75 2.35
E 3.90 4.10
E2 0.75 2.35
e 0.80BSC
L 0.47 0.63
0 0 14
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® QFN 12L-4x4x0.9-0.8mm PACKAGE OUTLINE DRAWING

INDEX AREA
9 (DI2*E/2)

Note : 1. Refer to JEDEC MO-220 VGGB.

2. All dimensions are in millimeters, 6 is in degrees.

!
A

s QFN 12L-4x4x0.9-0.8mm

p:ﬂ MILLIMETERS

C MIN. MAX.
A 0.80 1.00
A1 0.00 0.05
A3 0.20 REF
b 0.25 0.35
D 3.90 4.10
D2 0.75 2.25
E 3.90 4.10
E2 0.75 2.25
e 0.75 0.85
L 0.35 0.75
0 0 12
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® QFN 16L-3x3x0.6-0.5mm PACKAGE OUTLINE DRAWING

INDEX AREA
(DI2*E/2)

Note: 1. Refer to JEDEC MO-220 WEED-4,6,7
2. All dimensions are in millimeters, 8 is in degrees.

s QFN 16L-3x3x0.6-0.5mm

“2' MILLIMETERS

Lo MIN. MAX.
A 0.55 0.65
A1 0.00 0.05
A3 0.20 REF
b 0.18 0.30
D 2.90 3.10
D2 1.05 1.80
E 2.90 3.10
E2 1.05 1.80
e 0.50 BSC
L 0.30 0.55
2] 0 14
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® QFN 16L-3x3x0.75 -0.5mm PACKAGE OUTLINE DRAWING

N
E

Jujud

INDEX AREA
(DI2*Ef2)

e
}L—LELD_D_D Aﬁ]

]
<

A

Note: 1. Refer to JEDEC MO-220 WEED-4,6,7
2. All dimensions are in millimeters, 8 is in degrees.

QFN 16L-3x3x0.75-0.5mm

S

é MILLIMETERS

° MIN. MAX.
A 0.70 0.80
A1 0.00 0.05

A3 0.20 REF

b 0.18 0.30
D 2.90 3.10
D2 1.05 1.80
E 2.90 3.10
E2 1.05 1.80

e 0.50 BSC

L 0.30 0.55
9 0 14
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® QFN 16L-3x3x0.9-0.5mm PACKAGE OUTLINE DRAWING

O 1 e

L B e

v HAMINNH
INDEX AREA LiJ b| L

(DI2*E/2)

!

E

<
s QFN 16L-3x3x0.9-0.5mm
g‘ MILLIMETERS
LO MIN. MAX.
A 0.80 1.00
A1 0.00 0.05
A3 0.20 REF
Note: 1. Refer to JEDEC MO-220 VEED-4,6,7 b 0.18 0.30
2. All dimensions are in millimeters, 6 is in degrees. D 2.90 3.10
D2 1.05 1.80
E 2.90 3.10
E2 1.05 1.80
e 0.50 BSC
0.30 0.55
) 0 14
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® QFN 16L-4x4x0.75-0.65mm PACKAGE OUTLINE DRAWING

D D2

“ i

el b
INDEX AREA — —

(DI2*E/2)

/ﬁ\
< / \ Iy
J [ O o O O | |

A

—

2 3 QFN 16L-4x4x0.75-0.65mm
’é" MILLIMETERS
y MIN. MAX.
A 0.70 0.80
A1 0.00 0.05
Note : 1. Refer to JEDEC MO-220 WGGC-4 A3 0.20 REF
2. All dimensions are in millimeters, 8 is in degrees. |» 0.25 0.35
D 3.90 410
D2 2.00 2.80
E 3.90 4.10
E2 2.00 2.80
e 0.65 BSC
L 0.30 0.65
0 0 14
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® QFN 16L-4x4x0.9-0.65mm PACKAGE OUTLINE DRAWING

ajujagme

INDEX AREA

0 (DI2*E/2)
/'F7\
\

Y v——

]
<

A

Note: 1. Refer to JEDEC MO-220 VGGC-2,3,4
2. All dimensions are in millimeters, 6 is in degrees.

S QFN 16L-4x4x0.9-0.65mm

g MILLIMETERS

° MIN. MAX.
A 0.80 1.00
Al 0.00 0.05
A3 0.20 REF
b 0.25 0.35
D 3.90 410
D2 2.20 2.80
E 3.90 4.10
E2 2.20 2.80
e 0.65 BSC
L 0.30 0.65
6 0 14
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® QFN 20L-4x4x0.75-0.5 mm PACKAGE OUTLINE DRAWING

D . D2
20 19 | | 19 20 !
I : _
, i :|U U I‘K’//‘ -
2 / ] y 21
e e IR = S S
|
|

s

INDEX AREA
(DI2*E/2)

)
< / \ J
| i I O O ! !

Note : 1. Refer to JEDEC MO-220 WGGD-1, 5
2. All dimensions are in millimeters, O is in degrees.

s QFN 20L-4x4x0.75-0.5mm

g MILLIMETERS

C MIN. MAX.
A 0.70 0.80
A1 0.00 0.05
A3 0.20 REF
b 0.18 0.30
D 3.90 4.10
D2 2.25 2.80
E 3.90 4.10
E2 2.25 2.80
e 0.50 BSC
L 0.35 0.45
0 0 14
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® QFN 20L-4x4x0.9-0.5 mm PACKAGE OUTLINE DRAWING

T

INDEX AREA
(D/2*E/2)

=
=
-

]

oo L

T

Ei
f

A

™
<

Note: 1. Refer to JEDEC MO-220 VGGD-5

2. All dimensions are in millimeters, 6 is in degrees.

s QFN 20L-4x4x0.9-0.5mm

g MILLIMETERS

C MIN. MAX.
A 0.80 1.00
A1 0.00 0.05
A3 0.20 REF
b 0.18 0.30
D 3.90 410
D2 2.25 2.80
E 3.90 4.10
E2 2.25 2.80
e 0.50 BSC
L 0.35 0.50
9 0 14
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® DFN 6L-2x2x0.75-0.65mm PACKAGE OUTLINE DRAWING

4 | 6
U U Ul
| 4
' '
i I
|
o =ttt
-/
. '
!

M 0

3. e | 1
PIN#1
TOP VIEW BOTTOM VIEW
s DFN 6L-2x2x0.75-0.65mm
Y
M MILLIMETERS
\ C MIN. MAX.
1 < A 0.70 0.80
) A3 0.20 BSC
< L] | | | | Y
| b 0.25 | 0.35
b ~ D 2.00 BSC
— - | SEATING PLANE
D2 1.20 | 1.60
E 2.00 BSC
SIDE VIEW E2 0.55 | 0.85
e 0.65 BSC
L 0.25 | 0.45

Note : 1. DIMENSION AND TOLERANCING CONFORM TO ASME Y 14.5M-1994.
2.CONTROLLING DIMENSIONS : MILLIMETER , CONVERTED INCH
DIMENSION ARE NOT NECESSARILY EXACT.
3.DIMENSION b APPLIES TO METALLIZED TERMINAL AND IS
MEASURED BETWEEN 0.10 AND 0.25 mm FROM TERMINAL TIP.
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DFN 8L-3x3x0.75-0.65mm PACKAGE OUTLINE DRAWING

5 | 8
 (UUUU
| :
i I
|
" d_ . e B S BN
- J |,
NNNN
' |
4 | 1
PIN#1 e

DFN 8L-3x3x0.75-0.65mm
MILLIMETERS

MIN. MAX.

|——
A
FoOWZ<®

217 |—I I_I I_I l_l A 0.70 0.80
% b Z A3 0.20 REF
- SEATING PLANE -

0.25 0.35
D 2.90 3.10
D2 2.20 2.40
E 2.90 3.10
E2 1.40 1.60
e 0.65 BSC
L 0.25 | 0.45

Note : 1. Refer to JEDEC MO-220K.
2.CONTROLLING DIMENSIONS : MILLIMETER , CONVERTED INCH
DIMENSION ARE NOT NECESSARILY EXACT.
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® DFN 12L-3x3x0.75-0.45mm PACKAGE OUTLINE DRAWING

6 ! 1
I C
A s DFN 12L-3x3x0.75-0.45mm
) < E" MILLIMETERS
2 I_I I_l I_l I_l I_I I_l Y ° MIN. MAX.
A u A 0.70 0.80
labl o SEATING PLANE A3 0.20 BSC
b 0.18 0.30
D 2.90 3.10
D2 2.20 2.70
E 2.90 3.10
E2 1.40 1.80
e 0.45 BSC
L 0.30 | 0.50

Note : 1. DIMENSION AND TOLERANCING CONFORM TO ASME Y14.5M-1994.
2.CONTROLLING DIMENSIONS : MILLIMETER , CONVERTED INCH
DIMENSION ARE NOT NECESSARILY EXACT.
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® DFN 12L-3x3x0.75-0.5mm PACKAGE OUTLINE DRAWING

6 ! 1
I C

A s DFN 12L-3x3x0.75-0.5mm

) < ng MILLIMETERS
2 |_||_||_||_||_||_| ! N MIN. MAX.
| u A 0.70 0.80

labl o SEATING PLANE A3 0.20 BSC
b 0.18 0.30
D 2.90 3.10
D2 2.20 2.40
E 2.90 3.10
E2 1.60 1.80

e 0.50 BSC
0.35 | 0.45

Note : 1. DIMENSION AND TOLERANCING CONFORM TO ASME Y14.5M-1994.
2.CONTROLLING DIMENSIONS : MILLIMETER , CONVERTED INCH
DIMENSION ARE NOT NECESSARILY EXACT.
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D
| | 7 , 12
| ! |
| | _
| | |
| |
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6 ! 1
PIN#1 —-aE
TOP VIEW BOTTOM VIEW
\ s | DFN 12L-3x3x0.75-0.5mm (Without Heat Sink)
| < u MILLIMETERS
2 |_| |_| |_| |_| |_| |_| | ° MIN. MAX.
I

| 7/ A 0.70 0.80
»u«b SEATING PLANE A3 0.203 BSC

SIDE VIEW > 0.20 0.30
- D 2.90 3.10
E 2.90 3.10
e 0.500 BSC
L 0.60 | 0.70

Note : 1. DIMENSION AND TOLERANCING CONFORM TO ASME Y14.5M-1994.
2.CONTROLLING DIMENSIONS : MILLIMETER , CONVERTED INCH
DIMENSION ARE NOT NECESSARILY EXACT.
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® SC70-3L PACKAGE OUTLINE DRAWING
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/ \ A | WITH PLATING ‘ ‘7
v 7 d <« N o¢
, v
\ ! i ! BASE METAL
SECTION A-A
<
T}
_\\ -
N ! GAUGE PLANE s SC70-3L
I SEATING PLANE y MILLIMETERS
<L N MIN. MAX.
A 1.10
L1
VIEW B A1 0 0.10
A2 0.70 1.00
b 0.15 0.40
c 0.08 0.25
Note: 1. Refer to JEDEC MO-203. D 1.85 215
2. Dimension "D" does not include mold flash, protrusions = T80 240
or gate burrs. Mold flash, protrusion or gate burrs shall not . .
exceed 6 mil per side. E1 1.10 140
3. Dimension "E1" does not include inter-lead flash or protrusions. |e 0.65 BSC
4. Controlling dimension is millimeter, converted inch e 1.30 BSC
dimensions are not necessarily exact.
L 0.26 0.46
L1 0.42 REF
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® SC70-5L PACKAGE OUTLINE DRAWING
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‘ & Y
A ! BASE METAL
SECTION A-A
<

- 015

GAUGE PLANE s SC70-5L
\ SEATING PLANE g MILLIMETERS
<l C MIN. MAX.
L1 A - 1.10
- o A1 0 0.10
VIEW B A2 0.70 1.00
b 0.15 0.30
c 0.08 0.25
Note: 1. Refer to JEDEC MO-203AA. 185 > 15
2. Dimension "D" does not include mold flash, protrusions 50 270
or gate burrs. Mold flash, protrusion or gate burrs shall not
exceed 6 mil per side. El 110 140
3. Dimension "E1" does not include inter-lead flash or protrusions. |¢ 0.65 BSC
4. Controlling dimension is millimeter, converted inch el 1.30 BSC
dimensions are not necessarily exact. L 0.26 | 0.46
L1 0.42 REF
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® SC70-6L PACKAGE OUTLINE DRAWING
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I 1
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! & 1
i ! BASE METAL
SECTION A-A
<

Note: 1.

! GAUGE PLANE s SC70-6L
F—A_ SEATING PLANE 4 MILLIMETERS
L ° MIN. MAX.
A 1.10
L1 A1 0 0.10
VIEW B A2 0.70 1.00
b 0.15 0.30
c 0.08 0.25
Refer to JEDEC MO-203AB. D 1.85 215
. Dimension "D" does not include mold flash, protrusions E 1.80 240
or gate burrs. Mold flash, protrusion or gate burrs shall not P~ 10 720
exceed 6 mil per side.
. Dimension "E1" does not include inter-lead flash or protrusions. z 9 25
. Controlling dimension is millimeter, converted inch el 1.30 BSC
dimensions are not necessarily exact. L 0.26 | 0.46
L1 0.42 REF
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® TSOT-23 PACKAGE OUTLINE DRAWING
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Note : 1. Refer to JEDEC MO-193C.
2. Dimension "D" does not include mold flash, protrusions
or gate burrs. Mold flash, protrusion or gate burrs shall not
exceed 6 mil per side.
3. Dimension "E1" does not include inter-lead flash or protrusions.
4. Controlling dimension is millimeter, converted inch
dimensions are not necessarily exact.

1

SECTION A-A

s TSOT-23
v MILLIMETERS
C MIN. MAX.
A 1.00
Al 0 0.10
A2 0.70 0.90
b 0.30 0.50
c 0.08 0.22
D 2.80 3.00
E 2,60 3.00
E1 150 1.70
e 0.95 BSC
el 190 BSC
L 0.30 | 0.60
L1 0.60 REF
L2 0.25 BSC
9 0° | 8°
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® TSOT-23-5 PACKAGE OUTLINE DRAWING
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i V' BasemETAL
SECTION A-A
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! GAUGE PLANE
I SEATING PLANE

Note : 1. Refer to JEDEC MO-193AB.
2. Dimension "D" does not include mold flash, protrusions
or gate burrs. Mold flash, protrusion or gate burrs shall not
exceed 6 mil per side.
3. Dimension "E1" does not include inter-lead flash or protrusions
4. Controlling dimension is millimeter, converted inch
dimensions are not necessarily exact.

s TSOT-23.5
v MILLIMETERS
C MIN. MAX.
A 100
A1 0 0.10
A2 0.70 0.90
b 0.30 0.50
c 0.08 0.22
D 2.80 3.00
E 2.60 3.00
E1 150 170
e 0.95 BSC
1 190 BSC
L 0.30 | 0.60
L1 0.60 REF
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® TSOT-23-6 PACKAGE OUTLINE DRAWING
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Note : 1. Refer to JEDEC MO-193AA.
2. Dimension "D" does not include mold flash, protrusions
or gate burrs. Mold flash, protrusion or gate burrs shall not
exceed 6 mil per side.
3. Dimension "E1" does not include inter-lead flash or protrusions.
4. Controlling dimension is millimeter, converted inch
dimensions are not necessarily exact.

s TSOT-23-6
gYﬂ MILLIMETERS

C MIN. MAX.
A ; 1.00
Al 0 0.10
A2 0.70 0.90
b 0.30 0.50
c 0.08 0.22
D 2.80 3.00
E 2.60 3.00
Ef 150 1.70
e 0.95 BSC

o 1.90 BSC

L 0.30 | 0.60
L1 0.60 REF
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® TSSOP-8 PACKAGE OUTLINE DRAWING
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SEE VIEW B

b

WITH PLATING ‘ ‘
N A
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N
=} BASE METAL
Y SECTION A-A
~— \ GAUGE PLANE s TSSOP-8
1~ SEATING PLANE M MILLIMETERS
<L>J7 ° MIN. MAX.
VIEW B A 1.20
A1 0.05 0.15
A2 0.80 1.05
Note: 1. Refer to JEDEC MO-153AA. b 0.19 0.30
2. Dimension "D" does not include mold flash, protrusions c 0.09 0.20
or gate burrs. Mold flash, protrusion or gate burrs shall not D 290 310
exceed 6 mil per side. £ 5,40 BSC
3. Dimension "E1" does not include inter-lead flash or protrusions. o 30 | 750
4. Controlling dimension is millimeter, converted inch - -
: . : e 0.65 BSC
dimensions are not necessarily exact.
0.45 0.75
] 0° 8
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® TSSOP-16 PACKAGE OUTLINE DRAWING
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Note: 1. Refer to JEDEC MO-153AB.
2. Dimension "D" does not include mold flash, protrusions
or gate burrs. Mold flash, protrusion or gate burrs shall not
exceed 6 mil per side.
3. Dimension "E1" does not include inter-lead flash or protrusions.
4. Controlling dimension is millimeter, converted inch
dimensions are not necessarily exact.

s TSSOP-16

gyﬂ MILLIMETERS

° MIN. MAX.
A 1.20
Al 0.05 0.15
A2 0.80 1.05
b 0.19 0.30
c 0.09 0.20
D 4.90 5.10
E 6.40 BSC
E1 4.30 | 450
e 0.65 BSC
L 0.45 0.75
) 0° 8°
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Part Il Carrier Tape Outline Drawing

(unit: mm)

® SOP-8 CARRIER TAPE OUTLINE DRAWING

Do Po . P2 P1 A

S © 0 O O

Lo ﬂ |

—EL

‘B Ao Lq>D1 é L — A
SECTION A-A : : 7{,
w i
| |
SECTION B-B

sywmeoL | Ao Bo Ko T Do D1
SPEC. 6304020 [ 5.20£020 | 2.1020.20 | 0302005 [ 1.50 *0| 1.50 min
sywmeoL | Po P1 P2 E1 F w
SPEC. | 4.0020.10 | 8002010 | 2.00£0.05 | 1.7520.10 | 5.50£0.05 [12.00:0.30

Note: 1. Refer to EIA-481-B
2. 10 sprocket hole pitch cumulative tolerance £ 0.2
3. Material: conductive polystyrene
4. Ao and Bo measured on a plane 0.3mm above the bottom of
the pocket
5. Ko measured from a plane on the inside bottom of the pocket
to the top surface of the carrier

I
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® SOP-14 CARRIER TAPE OUTLINE DRAWING

¢Do Po P2 P1 A
~ /d ® 0 © 0 0 0o o E
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—t 8 ® ® g ®
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Ko ! Ao ! oD1 A
SECTION A-A | |
! ! i
l—
i i
SECTION B-B
SYMBOL Ao Bo Ko T Do D1

SPEC. 6.5+0.2 | 924035 | 2.1+0.2 J0.30+0.05] 1.5 4_-8(1) 1.50 min.

SYMBOL Po P1 P2 E1 F w

SPEC. 4.0 0.1 8.0 0.1 2.0+0.1 1.75 £0.1 7.5+0.1 16.0 0.3

Note: 1. Refer to EIA-481-B
2. 10 sprocket hole pitch cumulative tolerance + 0.2
3. Material: conductive polystyrene
4. Ao and Bo measured on a plane 0.3mm above the bottom of
the pocket
5. Ko measured from a plane on the inside bottom of the pocket
to the top surface of the carrier
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® SOP-16 CARRIER TAPE OUTLINE DRAWING
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A D1
B ° B M A
SECTION A-A | |
| | o
'_
i i
SECTION B-B
SYMBOL Ao Bo Ko T Do D1
+0.1

SPEC. 6.5 +0.2 10.3 0.2 21+0.2 ]0.30+0.05| 1.5 _ 0:0 1.50 min.

SYMBOL Po P1 P2 E1 F w

SPEC. 4.0 +0.1 8.0 +0.1 2.0+01 1.75 0.1 7.5 0.1 16.0 +0.3

Note: 1. Refer to EIA-481-B
2. 10 sprocket hole pitch cumulative tolerance £ 0.2
3. Material: conductive polystyrene
4. Ao and Bo measured on a plane 0.3mm above the bottom of
the pocket
5. Ko measured from a plane on the inside bottom of the pocket
to the top surface of the carrier
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® SOP-16W CARRIER TAPE OUTLINE DRAWING
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SECTION A-A | |
7 | I | B
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SECTION B-B
SYMBOL Ao Bo Ko T Do D1

SPEC. 10.9+0.2 | 10.7 +0.2 3.2+0.2 |0.30+0.05| 1.5 4_-88 1.50 min.

SYMBOL Po P1 P2 E1 F w

SPEC. 4.0 +0.1 12.0 +0.1 2.0+01 1.75 0.1 7.5+01 16.0 +0.3

Note: 1. Refer to EIA-481-B
2. 10 sprocket hole pitch cumulative tolerance + 0.2
3. Material: conductive polystyrene
4. Ao and Bo measured on a plane 0.3mm above the bottom of
the pocket
5. Ko measured from a plane on the inside bottom of the pocket
to the top surface of the carrier
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® SOP-20 CARRIER TAPE OUTLINE DRAWING

¢Do Po _P2 P1

- /eeé@ea@ea@ea®<9@ea@ea Lt

L
z
N ® ® ®
Ko Ao oD1 A
B B
SECTION A-A I l —
o | | N
| |
i |
SECTION B-B
symMBOL | Ao Bo Ko T Do D1
SPEC. |10.90£0.20 |13.30£0.20 | 3.10£0.20 | 0.3020.05 | 1.50 T30 | 1.50 min.
symMBOoL |  Po P1 P2 E1 F w
SPEC. | 4.00£0.10 [12.000.10 | 2.0040.10 | 1.7520.10 |11.5020.10 | 24.000.30

Note: 1. Refer to EIA-481-B
2. 10 sprocket hole pitch cumulative tolerance £ 0.2
3. Material: conductive polystyrene
4. Ao and Bo measured on a plane 0.3mm above the bottom of
the pocket
5. Ko measured from a plane on the inside bottom of the pocket
to the top surface of the carrier

-5



® SOP-24 CARRIER TAPE OUTLINE DRAWIN
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w
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s - o o ®
Ko Ao
B ¢b1 g A
SECTION A-A I | |
N B . -
| |
SECTION B-B
SYMBOL Ao Bo Ko T Do D1
SPEC. |10.90:0.20 |15.9020.20 | 3.1020.20 | 0.3020.05 | 1.50 *319] 1.50 min.
symBoL | Po P1 P2 E1 F w
SPEC. | 4.00£0.10 |12.000.10 | 2.000.10 | 1.750.10 | 11.50£0.10 24.000.30

Note: 1. Refer to EIA-481-B
2. 10 sprocket hole pitch cumulative tolerance * 0.2
3. Material: conductive polystyrene
4. Ao and Bo measured on a plane 0.3mm above the bottom of
the pocket
5. Ko measured from a plane on the inside bottom of the pocket
to the top surface of the carrier
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® SOT-23/S0T-23-5/SOT-23-6 CARRIER TAPE OUTLINE DRAWING
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SECTION B-B
SYMBOL Ao Bo Ko T Do D1
+0.10

SPEC. 3.15+0.20 | 3.20+0.20 | 1.40+0.20 | 0.20+0.03 | 1.50 -0.00 1.00 min.

SYMBOL Po P1 P2 E1 F w

SPEC. 4.00+0.10 | 4.00+0.10 | 2.00+0.05 | 1.75+0.10 | 3.50+0.05 | 8.00+0.30

Note: 1. Refer to EIA-481-B
2. 10 sprocket hole pitch cumulative tolerance £ 0.2
3. Material: conductive polystyrene
4. Ao and Bo measured on a plane 0.3mm above the bottom of
the pocket
5. Ko measured from a plane on the inside bottom of the pocket
to the top surface of the carrier
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® SOT-89 CARRIER TAPE OUTLINE DRAWING
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B . ¢o1 B A
SECTION A-A | : 7[
| I
SECTION B-B

SYMBOL Ao Bo Ko T Do D1

SPEC. | 4.80£0.20 | 4.50£0.20 | 1.80£0.20 | 0.30%0.05 | 1.50 J_'gl'gg 1.50 min.
SYMBOL Po P1 P2 E1 F W

SPEC. | 4.00£0.10 | 8.00£0.10 | 2.00£0.05 | 1.75+0.10 | 5.50+0.05 |12.00+0.30

Note: 1. Refer to EIA-481-B
2. 10 sprocket hole pitch cumulative tolerance + 0.2
3. Material: conductive polystyrene
4. Ao and Bo measured on a plane 0.3mm above the bottom of
the pocket
5. Ko measured from a plane on the inside bottom of the pocket
to the top surface of the carrier
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® SOT-143 CARRIER TAPE OUTLINE DRAWING
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SECTION A-A [
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SECTION B-B
SYMBOL Ao Bo Ko T Do D1
+0.10 .
SPEC. 3.20£0.20 | 2.70+0.20 | 1.35+0.20 | 0.20+0.03 | 1.50 -0.00 1.00 min.
SYMBOL Po P1 P2 E1 F W
SPEC. 4.00£0.10 | 4.00£0.10 | 2.00+0.05 | 1.75+0.10 | 3.50+0.05 | 8.00£0.30

Note: 1. Refer to EIA-481-B
2. 10 sprocket hole pitch cumulative tolerance £ 0.2
3. Material: conductive polystyrene
4. Ao and Bo measured on a plane 0.3mm above the bottom of
the pocket
5. Ko measured from a plane on the inside bottom of the pocket
to the top surface of the carrier
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® SOT-223 CARRIER TAPE OUTLINE DRAWING

- £L

SECTION A-A : : {,
L—_‘—LiJ -
| |
SECTION B-B
SYMBOL Ao Bo Ko T Do D1
SPEC. | 6.90+0.20 | 7.50+0.20 | 2.10+0.20 | 0.30+0.05 | 1.50 T(()) 38 1.50 min.
SYMBOL Po P1 P2 E1 F W

SPEC. | 4.00+0.10 | 8.00+0.10 | 2.00+0.05 | 1.75+0.10 | 5.50+0.05 | 12.00+0.30

Note: 1. Refer to EIA-481-B

2. 10 sprocket hole pitch cumulative tolerance + 0.2
3. Material: conductive polystyrene

4. Ao and Bo measured on a plane 0.3mm above the bottom of
the pocket

5. Ko measured from a plane on the inside bottom of the pocket
to the top surface of the carrier
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® MSOP-8/10 CARRIER TAPE OUTLINE DRAWING
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SECTION B-B
SYMBOL Ao Bo Ko T Do D1
SPEC. | 5.20£0.20 |3.30£0.20 | 1.60£0.20 | 0.30£0.05 | 1.50 *0 02| 1.50 min.
SYMBOL Po P1 P2 E1 F w

SPEC. 4.00+0.10 | 8.00+0.10 | 2.00+£0.05 | 1.75+0.10 | 5.50+0.05 }12.004£0.30

Note: 1. Refer to EIA-481-B
2. 10 sprocket hole pitch cumulative tolerance + 0.2
3. Material: conductive polystyrene
4. Ao and Bo measured on a plane 0.3mm above the bottom of
the pocket
5. Ko measured from a plane on the inside bottom of the pocket
to the top surface of the carrier
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® TO-252 CARRIER TAPE OUTLINE DRAWING
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SECTION A-A | |
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SECTION B-B
SYMBOL Ao Bo Ko T Do D1

SPEC. | 6.90£0.20 [10.5040.20 | 2.6020.20 [ 0.30£0.05 [ 1.50 *0 13 1.50 min.

SYMBOL Po P1 P2 E1 F w

SPEC. | 4.00+0.10 | 8.00+0.10 | 2.00+£0.10 | 1.75+£0.10 | 7.50+0.10 |16.00+0.30

Note: 1. Refer to EIA-481-B

2. 10 sprocket hole pitch cumulative tolerance + 0.2

3. Material: conductive polystyrene

4. Ao and Bo measured on a plane 0.3mm above the bottom of
the pocket

5. Ko measured from a plane on the inside bottom of the pocket
to the top surface of the carrier
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® TO-263 CARRIER TAPE OUTLINE DRAWING
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SECTION A-A | |
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SECTION B-B
SYMBOL Ao Bo Ko T Do D1
sPEC. |10.60+0.20 |15.80+0.20 | 4.90+0.20 | 0.35+0.05 | 1.50 ’_’8-38 1.50 min.
SYMBOL Po P1 P2 E1 F W

SPEC. 4.00+0.10 |16.00+0.10 | 2.00£0.10 | 1.75+0.10 |11.50+0.10 }24.00+0.30

Note: 1. Refer to EIA-481-B
2. 10 sprocket hole pitch cumulative tolerance * 0.2
3. Material: conductive polystyrene
4. Ao and Bo measured on a plane 0.3mm above the bottom of
the pocket
5. Ko measured from a plane on the inside bottom of the pocket
to the top surface of the carrier
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® QFN 3x3x0.6 CARRIER TAPE OUTLINE DRAWING
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SECTION A-A w
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SECTION B-B
SYMBOL Ao Bo Ko T Do D1
spec. | 3.30:0.20 | 3.30:0.20 | 0.90+0.20 | 0.3020.05 | 1.50 fg'gg 1.50 min.
SYMBOL Po P1 P2 E1 F W
sPec. | 4.00:0.10 | 8.00£0.10 | 2.00£0.05 | 1.7540.10 | 5.500.05 [12.00+0.30

Note : 1. 10 sprocket hole pitch cumulative tolerance + 0.2
2. Material: conductive polystyrene
3. Ao and Bo measured on a plane 0.3mm above the bottom of
the pocket
4 Ko measured from a plane on the inside bottom of the pocket
to the top surface of the carrier

[1-14



® QFN 3x3x0.9 CARRIER TAPE OUTLINE DRAWING
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SECTION A-A w :}:
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SECTION B-B
SYMBOL Ao Bo Ko T Do D1
SPEC. | 3.30:0.20 | 3.30:0.20 | 1.20:0.20 | 0.30£0.05 | 1.50 002 | 1.50 min.
symBoL | Po P1 P2 E1 F w

SPEC. 4.00+0.10 | 8.00£0.10 | 2.00+0.05 | 1.75+0.10 | 5.50+0.05 | 12.00+0.30

Note: 1. Refer to EIA-481-B
2. 10 sprocket hole pitch cumulative tolerance + 0.2
3. Material: conductive polystyrene
4. Ao and Bo measured on a plane 0.3mm above the bottom of
the pocket
5. Ko measured from a plane on the inside bottom of the pocket
to the top surface of the carrier
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® QFN 4x4x0.9 CARRIER TAPE OUTLINE DRAWING
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SECTION B-B
symBoL | Ao Bo Ko T Do D1
SPEC. [ 4.400.20 | 4.40£0.20 | 1.200.20 | 0.3020.05 | 1.50 *J 79 1.50 min.
symeoL | Po P1 P2 E1 F w
SPEC. | 4.00£0.10 | 8.00£0.10 | 2.00£0.05 | 1.75:0.10 | 5.50£0.05 |12.00£0.30

Note: 1. Refer to EIA-481-B
2. 10 sprocket hole pitch cumulative tolerance + 0.2
3. Material: conductive polystyrene
4. Ao and Bo measured on a plane 0.3mm above the bottom of
the pocket
5. Ko measured from a plane on the inside bottom of the pocket
to the top surface of the carrier
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® DFN 2x2x0.75 CARRIER TAPE OUTLINE DRAWING
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SECTION B-B
SYMBOL Ao Bo Ko T ¢Do oD1

+0.10 +0.25
SPEC. 2.30+0.10 | 2.30+0.10 | 1.15+0.10 | 0.26+0.04 | 1.50 -0.00 1.00 -0.00

SYMBOL Po P1 P2 E1 F w

SPEC. 4.00+0.10 | 4.00+0.10 | 2.00+0.05 | 1.75+0.10 | 3.50+0.05 | 8.00+0.30

Note: 1. Refer to EIA-481-B
2. 10 sprocket hole pitch cumulative tolerance £ 0.2
3. Material: conductive polystyrene
4. Ao and Bo measured on a plane 0.3mm above the bottom of
the pocket
5. Ko measured from a plane on the inside bottom of the pocket
to the top surface of the carrier
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® DFN 3x3x0.75 CARRIER TAPE OUTLINE DRAWING
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SECTION B-B
SYMBOL Ao Bo Ko T Do D1
+0.10 .
SPEC. |3.30£0.20 | 3.300.20 | 1.00£0.20 | 0.3020.05 | 1.50 ") '] 1.50 min.
SYMBOL Po P1 P2 E1 F W
SPEC. | 4.00£0.10 | 8.00:0.10 | 2.00+0.10 | 1.75+0.10 | 5.50+0.10 |12.00+0.30

Note: 1. Refer to EIA-481-B
2. 10 sprocket hole pitch cumulative tolerance + 0.2
3. Material: conductive polystyrene
4. Ao and Bo measured on a plane 0.3mm above the bottom of
the pocket
5. Ko measured from a plane on the inside bottom of the pocket
to the top surface of the carrier
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® SC-70/SC-82 CARRIER TAPE OUTLINE DRAWING
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SECTION A-A —
_ 1
A
SECTION B-B
SYMBOL Ao Bo Ko T ¢Do ¢D1
0.254 +0.10 +0.25
SPEC. 2.25+0.10 | 2.40 +0.10 | 1.22 £0.10 +0.02 1.50 -0.00 1.00 -0.00
SYMBOL Po P1 P2 E1 F W
+0.30
SPEC. 4.00 +0.10 | 4.00 +0.10 | 2.00 £0.05 [ 1.75 +0.10 | 3.50 +0.05 ]8.00 2010

Note: 1. Refer to EIA-481-B
2. 10 sprocket hole pitch cumulative tolerance = 0.2
3. Material: conductive polystyrene
4. Ao and Bo measured on a plane 0.3mm above the bottom of
the pocket
5. Ko measured from a plane on the inside bottom of the pocket
to the top surface of the carrier
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(unit : mm)

Part lll Reel Outline Drawing

® REEL OUTLINE DRAWING

Package Type

TO-263-3L
TO-263-5L

38142

60 MIN.

24.4

+2.0
-0.0

13.0 *

+0.5
0

1.5 MIN.

20.2 MIN.

TO-252-3L
TO-252-5L
SOP-14(150mil)
SOP-16(150mil)
SOP-16W(300mil)

3302

50 MIN.

16.4

+2.0

13.0 *

+0.5
0

1.5 MIN.

20.2 MIN.

SOP-8
TSSOP-16
MSOP-8
MSOP-10
SOT-223
QFN 3x3
QFN 4x4
DFN 3x3

330+2

50 MIN.

12.4

+2.0
-0.0

+0.5
-0.2

1.5 MIN.

20.2 MIN.

SOT-89-3L
SOT-89-5L

1782

50 MIN.

12.4

+2.0
-0.0

+0.5
-0.2

1.5 MIN.

20.2 MIN.

SOT-143
SOT-23-x
TSOT-23-x
SC-70
SC-82
DFN 2x2

® TO-92 TAPING SPEC. DRAWING

178+£2

50 MIN.

8.4

13.0

1.5 MIN.

20.2 MIN.

Note: Refer to EIA-481-B

= o\

=\

SYMBOL

w

F

SPEC.

18.0£0.2

6.0£0.20

19.0£0.5

SYMBOL

P

P1

SPEC.

12.7BSC

12.7BSC

4.0£0.2
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