DTOOES, PACKAGE OUTLINE DIMENSIONS

I N C O RP ORATE

Surface Mount Packages

X3-DFN0603-2

I ——

-

Al
‘ X3-DFN0603-2
N d b d Dim | Min | Max [ Typ
? A 0.27 0.35 | 0.30
D Al 0.00 | 0.03 | 0.02
e b 0.19 0.29 0.24
| D 0.595 | 0.645| 0.62
T [ E 0.295 | 0.345| 0.32
‘ | e - - 0.355
E H———1+—H v L _0.14 _ 0.2_4 0.19
| All Dimensions in mm
1
|
I

X1-DFN1006-2 / X2-DFN1006-2

’T* |
_l:I_I — 1
TAl X1-DFN1006-2 X2-DFN1006-2
Dim | Min | Max | Typ Dim | Min | Max | Typ
D A [0.47[0.53]0.50 A |0.34| 04 |0.37
Al 0 |0.05[0.03 Al 0 [0.05|0.03
b ]0.45|0.55|0.50 b ]0.45]0.55|0.50
b D ]0.95]1.075/1.00 D |0.95]1.075]1.00
=y E |0.550.675| 0.60 E [0.55]0.675] 0.60
E b e - - |o.40 e - - |0.40
L [0.20(0.30]0.25 L 10.20]/0.30/0.25
l R [0.05]0.15[0.10 R [0.05]0.15|0.10
All Dimensions in mm All Dimensions in mm
L e
X1-DFN1006-3 / X2-DFN1006-3
t
A |
== — X1-DFN1006-3 X2-DFN1006-3
T Al Dim | Min | Max | Typ Dim | Min | Max | Typ
A 10.47]0.53|0.50 A — [0.40| —
D > Al 0 |0.05|0.03 Al 0 |0.05]|0.03
b1l |0.10|0.20|0.15 bl [0.10(0.20|0.15
l b2 [0.45]0.55]0.50 b2 [0.45|0.55|0.50
T l ________ l o1 —F D [0.95[1.075[1.00 D [0.95[1.05[1.00
E |0.550.675| 0.60 E [0.55]0.65]0.60
E b2 T e e - - |0.35 e - - 1035
l . ! L1 [0.20[0.300.25 L1 [0.20(0.30]0.25
L2 [0.20]0.30]0.25 L2 |10.20]0.30|0.25
L3 - - 10.40 L3 - - 1040
All Dimensions in mm All Dimensions in mm
L2 L3 L1
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X1-DFN1212-3

A
A v
y B i v A3 X1-DFN1212-3
“Al Dim | Min | Max | Typ
D A 10.47|0.53|0.50
< Al | 0 |0.05|0.02
fe——» A3 | - - |0.13
1 : ; ; b |0.27]0.37]0.32
i : i bl [0.17]0.27|0.22
i [PEN D |1.15|1.25|1.20
: b1l E [1.15]1.25]|1.20
E i A (2x) e - - 10.80
i L ]0.25/0.35]0.30
AT T All Dimensions in mm
LUl
A !
-
X1-DFN1212-3
Type B
A
X1-DFN1212-3
A . a1 VA3 Type B
3 : ITI 2 Dim | Min | Max | Typ
f A | 047 | 053 | 0.50
D Al 0 0.05 | 0.02
d A3 - - 0.13
M b | 027 [ 037|032
i ; i bl [ 017 | 0.27 | 0.22
! DL [bix D [115[1.25]1.20
L9 D2 | 0.70 [ 0.90 | 0.80
O j— =E E [ 115125 [ 1.20
” sz ) Eez 0.10 | 0.30 828
A T - - :
! L(3><)‘ : L | 025 | 0.35 | 0.30
N All Dimensions in mm
>
X1-DFN1411-3
A
li X1-DFN1411-3
T Dim | Min | Max | Typ
Al A |0.47]0.53]0.50
. R Al 0 0.05 | 0.02
< b > b [0.25]0.35]0.30
7'y D |1.35[1.475|1.40
. Iy D2 | 0.65]|0.85|0.75
T 2 b E |1.051.175]|1.10
v E2 [0.65]0.85]0.75
E E2 e e - - 055
v L ]0.225|0.325|0.275
L1 - - 0.20
|, All Dimensions in mm
) D2 RTON
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X1-DFN1612-6 / X2-DFN1310-6

A ALl | X1-DFEN1612-6 X2-DEN1310-6
ED—D oo Dim [ Min | Max | Typ Dim [ Min | Max [ Typ
NS A 10.47(0.53| 0.50 A - 0.40 -
Al | O [0.05[ 0.02 Al 0 0.05 | 0.02
7 B D2 A3 - - 0.13 A3 - - 0.13
= b |0.15[0.25[ 0.20 b 0.10 | 0.20 | 0.15
D |1.55(1.675| 1.60 D 1.25 ] 1.38 | 1.30
/?0'15 U U £ d - - 0.25 d - - 0.25
4 L D2 [0.40(0.60| 0.50 D2 | 0.30 | 0.50 | 0.40
E E] g E [1.15[1.28] 1.20 E_[0.95 [1.075] 1.00
e - - 0.40 e - - 0.35
LT ﬂ L E2 |10.45/0.65| 0.55 E2 | 0.30 [ 0.50 | 0.40
P L M _ [ - [ - o015 F | - [ - [oa0
f d e z L ]10.20[{0.30| 0.25 L 0.20 | 0.30 | 0.25
Z - - 0.10 Z - - 0.05
D All Dimensions in mm All Dimensions in mm
U-DFN1616-6 U-DFN1616-8
i A
A A v
o ool vl
? Al + U-DFN1616-6 * Al * U-DFN1616-8
< D » Dim | Min | Max | Typ Dim | Min | Max | Typ
A |0.545]0.605 | 0.575 D A 10.545|0.605|0.575
e > Al 0 0.05 | 0.02 Al 0.05 | 0.02
T f A3 - - 0.13 » € |le . \i A3 - - 0.13
|_i_| I_U |_1_| b [ 020|030 ] 025 ‘—'i |I| L b [0.15]0.25 [ 0.20
I N D 155 |1.675]| 1.60 T _T D [155]1.675| 1.60
E Eo— fE,ﬁi S D2 [ 1.10 | 1.30 [ 1.20 D2 [ 0.35 [ 0.55 | 0.45
¥ | ) E | 155 [1.675] 1.60 E2 E [1.55|1.675| 1.60
v e - - [ 050 E ——D2 e - - | o040
—| m L E2 | 0.30 | 0.50 | 0.40 E2 | 0.90] 1.10 | 1.00
ﬁbF * L [0.275|0.375|0.325 T L [0.25] 0.35 | 0.30
All Dimensions in mm m m All Dimensions in mm
l—— D2—» H A }4_ |
b
X2-DFN2015-3
o /13
Ai _*_|_|:|—|:|:7 SEATING PLANE X2-DFEN2015-3
R Dim | Min | Max | Typ
Al D A | - |od0] -
le 2 3 . Al 0 |[0.05]0.02
, : , A3 | - - |0.13
_j e”| ! I'— b |0.20]0.30 | 0.25
- i - D |1.45|1575] 15
J ! D2 [1.00[1.20]1.10
: e - - 1050
E - b -|- | E2 E |1.952.075] 2.00
D2 , E2 |[0.70 | 0.90 | 0.80
\ i L 0.25 | 0.35 | 0.30
i z - - ]0.125
] ; All Dimensions in mm
—»| : l+b
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X2-DFN2015-6

T A3
A | iRA
i i SEATING PLANE

X2-DFN2015-6

Dim | Min | Max | Typ

— Dﬁ A - o040 -
, fe—— AL | 0 |005] -
_J g | ; IL A3 | - | - |o013
. . : b [020]030] -
i D |1.45]|1575] -
) ! D2 [1.00[1.20] -
! e - - [ 050
[ [P |- |E2
i i E |1.95 (2075 -
«——D2——> E2 070090 -
- I : L [o25]035] -
_!| i | T All Dimensions in mm
A i : i
1 _>| I F*bl
U-DFN2018-6
X A3
A )
v ¥ —1—— SEATING PLANE U-DFN2018-6
f Dim | Min | Max | Typ
Al A [0.545|0.605/0.575

Pin#1 ID \‘ D >

Al 0 |0.05|0.02

A3 - - 10.13
S 2 My b [0.15[0.25|0.20
HJ u [H| L D |[1.750]1.875]1.80
T A D [1.30/1.501.40
4 T e - - |00
+—-—14Ee E [1.95|2.075]2.00
E
¢ E2 10.90|1.10|1.00
i L [0.20]0.30|0.25
z - - 10.30
m r-l_jl;l e All Dimensions in mm
L—»e b
U-DFN2020-3
X A3
"1 \
y 5 ] SEATING PLANE U-DFN2020-3
Al Dim | Min | Max | Typ
A 0.57 | 0.63 | 0.60
Pin#1 ID Al 0 0.05 | 0.02
A3 - - |0.152
b |0.20 | 0.30 | 0.25
D |1.95|2.075] 2.00
D2 |1.10 ) 1.30 | 1.20
b e - - 0.50
E g2 E |1.95]2.075| 2.00
E2 [0.80 | 1.00 | 0.90
L [0.35]0.45]0.40
All Dimensions in mm
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U-DFN2020-3
Type B
7' A3 U-DFN2020-3
A v Type B
VVj_ - SEATING PLANE Dim Min Max Typ
bar ' A | 0.57 | 0.63 | 0.60
Al | 0 [0.05]002
———D ——» A3 | - - [0.152
I b |0.20]0.30 | 0.25
. D | 1.95 |2.075] 2.00
LJ | tt D2 [ 122142132
L D4 | 056 | 0.76 | 0.66
} ) e - - | 0.65
Eg K["T7°F 7177 E | 1.95 |2.075] 2.00
E4 : E2 | 0.79 | 0.99 | 0.89
l L2 B N E4 | 0.48 | 0.68 | 0.58
:I_/ L ]025]0.35][0.30
> [l< b Z - - [0.225
e e All Dimensions in mm
U-DFN2020-6
) * _:_ r SEATING PLANE Bi U;\I/ID.FNZ(,:AZO'B T
im in ax yp
Pin#1 ID AL A 0.57 | 0.63 | 0.60
b Al | o |0.05]0.03
D2 A3 | - - |o015
=D2/2=] : b | 0.20 | 0.30 | 0.25
D | 1.95[2.075] 2.00
, 1 D2 | 1.45 | 1.65 | 1.55
L ; e - - | o065
Ef -+ ; E [1.95[2.075] 2.00
| / . E2 | 0.76 | 0.96 | 0.86
mi[ M L i L [030]040]0.35
T All Dimensions in mm
e bl
U-DFN2020-6
Type B
i U-DFN2020-6
A i ' A3 Type B
i SEATING PLANE Dim | Min | Max | Typ
a1 A | 0.545 | 0.605 | 0.575
5 Al 0 | 0.05 | 0.02
_ A3 - - 013
Pin#1 ID 0o b | 020 ]030] 025
| D | 1.95 |2.075] 2.00
>z |_l_| L] d ; ~ | 045
D2 | 050 | 0.70 | 0.60
[ d e - ~ | 065
E e | oAl E | 1.95 |2.075] 2.00
i |\ o E2 | 0.90 | 1.10 | 1.00
|.|.| M f - - 015
' ! L L 0.25 | 0.35 | 0.30
! z ; ~ 0225
e b

All Dimensions in mm
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U-DFN2020-6
Type E
/ﬁ | AL B3
(- =
D
|
U U
D2 | f
E g2 —t+—F11tH1t—
| ‘ ‘ L(2X)
i K2
mEEaiE
2@ | || e | »\_J b(6X)

U-DFN2020-6
Type E

Dim | Min | Max | Typ

A 1057]0.63 | 0.60

Al 0 0.05 | 0.03

A3 0.15

b 0.25] 0.35 | 0.30

bl 0.185]0.285]0.235

D 1.95| 2.05 | 2.00

D2 [0.85]|1.05| 0.95

E 1.95 | 2.05 | 2.00

E2 140 1.60 | 1.50

0.65

L 0.25| 0.35 | 0.30

L1 |0.82)|0.92 | 0.87

K1 - - 10.305
K2 - - [0.225
Z - - 0.20

All Dimensions in mm

X2-DFN2020-6

| A A3
A w ; X2-DFN2020-6
? L Dim | Min | Max | Typ
A - o4 | -
5 A1 | o [o0.5] 003
. A3 | - - | o013
] b [ 025035030
D | 1.95 | 2.05 | 2.00
L) L D2 | 0.85 | 1.05 | 0.95
E | 195 [ 2.05 | 2.00
D2 E2 | 1.40 | 1.60 | 1.50
Eom ||l ] e - - 0.65
L | 025035030
| L1 L1 | 1.35 [ 145 | 1.40
z - - | o020
m ‘ All Dimensions in mm
7(3%) ‘ ‘ R ‘ \ ‘ b(6X)
U-DFN2523-6
A ;
A !
v I i I — Y ' A3 _ U-DFN2523-6
Al f Dim | Min | Max | Typ
B D . A [0.57]0.63]0.60
- e - AL | 0 |0.05]0.02
, , L A3 - - lo.1s2
i HEHEH _¢_L (39) b | 025]035] 030
' ! ' 2.45 [ 2.55 | 2.50
A Pin#lIID Del 1.55 | 1.65 égg
oo I P N i E 225 235 (230
! El El | 1.18 | 1.28 | 1.23
D L |[030]040]035
i v L1 |0.30]0.40]0.35
v m ; All Dimensions in mm
||_1 (2x) Tsx)
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W-DFN3020-8
Type B

A

v

W-DFN3020-8
Type B

Dim

Min | Max | Typ

0.77 | 0.83 | 0.80

0 0.05 | 0.02

0.15

0.25 | 0.35 | 0.30

2.95 |3.075| 3.00

0.82 | 1.02 | 0.92

101 ]121 111

0.65

1.95 |2.075] 2.00

0.43 | 0.63 | 0.53

0.25 | 0.35 | 0.30

0.375

All

Dimensions in mm

X2-DFN3020-6

W1 ; f

[+e >

V|
AlT «— pD— A3
A

0T

Pin #1 1D,

<

‘Dl
Tl oe| +

l

X2-DFN3020-6

Dim

Min | Max | Typ

- 0.40

0 0.05 | 0.02

0.15

0.20 | 0.30 | 0.25

1.95 |2.075] 2.00

0.94211.142 |1.042

0.50

2.95 |3.075| 3.00

1.124(1.32411.224

0.50 | 0.60 | 0.55

0.375

All

Dimensions in mm

=]

v m m
> > |e
z b

W-DFN3020-8
Type K

E3
E E2

@0l

L (4x)

i
i
i
i
I_._ ____________ m YT I _} | EL
1
i
i
i
i
i
1

D4 (2x)
Z (4x) b

W-DFN3020-8

Type K

Dim

Min

Max

Typ

A

0.77

0.83

0.80

Al

0.00

0.05

0.02

A3

0.15

b

0.25

0.35

0.30

D

2.95

3.05

3.00

D1

1.025

1.225

1.125

D2

1.05

1.25

1.15

D3

0.375

0.575

0.475

D4

0.40

0.60

0.50

E

1.95

2.05

2.00

e

0.65

El

0.56

0.76

0.66

E2

0.26

0.46

0.36

E3

0.605

0.805

0.705

E4

0.275

0.475

0.375

L

0.425

0.525

0.475

L1

0.30

0.40

0.35

L2

0.60

0.70

0.65

Z

0.375

All Dimensions in mm
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U-DFN3020-8
Type M

U-DFN3020-8
‘ Type M
A3 Dim Min | Max | Typ
N L A | 057 | 0.63 | 0.60
Al 0 | 0.05 | 002
? A3 Z — |0.015
Al b [025] 035|030
D | 295 | 3.05 | 3.00
5 D1 | 112 | 1.32 | 1.22
- D2 | 1.00 | 1.20 | 1.10
e ‘ D3 | 0.45 | 0.55 | 0.50
Pty | i E | 195 | 2.05 | 2.00
A L L Lo EL | 0.48 | 0.68 | 0.58
|, ﬁ L1 E2 | 0.48 | 0.68 | 0.58
g El E2 * E3 | 0.35 | 0.45 | 0.40
o1 = e — — | oe6s5
e — L 0.25 | 0.35 | 0.30
E |T| | 8oL L1 | 1.08 | 1.28 | 1.18
z ! ' ' ' L2 | 0.45 | 055 | 0.50
o . LJ« z - — |o0175
— All Dimensions in mm
U-DFN3030-4
U-DFN3030-4
Dim | Min | Max | Typ
¢ T T o oo o0o
Al . .
? | — ﬁfiAs A3 | - - o015
AL e View f b |0.35]045]0.40
D |2.90]3.10 | 3.00
. D N D1 |1.075|1.275|1.175
& D2 |0.925[1.125]1.025
T T D3 |1.075]1.275|1.175
L'i ] Lr E |2.90 | 3.10 | 3.00
E3 D3 It e | - [ - [130
\ A e E1l |0.615/0.815[0.715
Bl dkredfd o E2 | 1.78 | 1.98 | 1.88
1 p1 | E3 [0.715/0.915[0.815
M H [0.05]0.15 ] 0.10
a ] I | 0.20]0.30]0.25
m i m TL J [0.185[0.285]0.235
[ e K [0.065[0.165[0.115
z L |0.30]060]045
Bottom View M | 0.05 | 0.15 | 0.10
Z - - o065
All Dimensions in mm
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U-DFN3030-8
: v
A
Y L Vs seatme pane __U-DFN3030-8
Al F Dim | Min | Max | Typ
A | 057 ]063]0.60
e‘ >l AL | 0o [0.05]0.02
ANk o A3 - - |o1s5
0.
T O ]« - b | 0290390234
vl - D |2.90 | 3.10 | 3.00
D2 [ 219239229
£ E2 + e - - [0.65
' E |2.90]3.10 | 3.00
il ] E2 | 164|184 1.74
AREN L L |0.300.60 | 0.45
'« D2 — } All Dimensions in mm
D -
U-DFN3030-8
Type E
A I
2y Y s u-DTFyNseogo-s
Al
? f Dim | Min | Max | Typ
~ A | 057 ] 0.63 ] 0.60
< P > AL | 0 |0.05]0.02
[ D2——> A3 | - ~ 015
4 TUTUT T 18 Lo b [020]030]0.25
L“l l"‘l D [2.95]3.05 | 3.00
T J D2 [ 2.15] 235 | 2.25
: E [295]3.05]3.00
E2 e | - ~ | 065
l E2 [ 1.40] 160 | 150
L [0.30]0.60 | 0.45
[ 01010 Z | - | - |o40
N |<_ ‘4_,|_,| l— All Dimensions in mm
(x4) e b (x8)

U-DFN3030-10

A3
A
SEATING PLANE
Al

Pin#1 ID - D >
D

i

U-DFN3030-10

Dim | Min | Max | Typ

A 10.57]0.63 | 0.60

Al 0 0.05 | 0.02

0.15

b 10.20|0.30 | 0.25

D [290|3.10 | 3.00

D2 | 2.30 | 2.50 | 2.40

0.50

E [290]3.10 | 3.00

E2 | 150 1.70 | 1.60

L ]10.25]0.55]0.40

z - - 10.375

All Dimensions in mm
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U-DFN3030-12

A3
A
**Xl T SEATING PLANE - U-DFN3030-12
Dim | Min | Max | Typ
Pin#1 ID b A 057 ]0.63]0.60
D2 Al 0 |0.05]0.02
Joouuy X NN N Y
b [0.18[0.28]0.23
; 0 D |2.90 | 3.10 | 3.00
T ! D2 | 2.30 | 2.50 | 2.40
EE2 [ |ooeeee (R = e - - o045
l i E | 2.90 | 3.10 | 3.00
! 0 E2 [150[1.70 ] 1.60
' v L |0.25]0.55]0.40
m m |_| |_| |_| rr L All Dimensions in mm
BN i
e b
U-DFN3030-16
Type B
* AL | A3
A
‘ oo U-DFN3030-16
f Type B
Side View Dim Min Max Typ
D A 0.55 | 0.65 | 0.60
e Al 0 0.05 | 0.02
- A3 - - 0.15
o] UUTY s | ou]om e
20 EE;\ER?/ o) & T D2 | 1.40 | 1.60 | 150
S = = E | 295 | 305 | 3.00
= 2 &= ¢ E2 1.40 | 1.60 | 1.50
) g ! e - - 0.50
L 0.35 | 0.45 | 0.40
N rﬂ M L (16x) Z - - 0625

L

Bottom View

All Dimensions in mm

A L
- &)

A

DFN322
e e
4 D R |<————> b (3%)
< —»| | |«
Ty
E RO S [P —
! E2
i E4
: '
\ i
v v < D2
A f
— Al
A A3t
Y

DFN322
Dim | Min | Max | Typ
A 10.800| 1.00 [0.850

- 10.050| -
A3 [0.153|0.253]0.203
b ]0.180(0.300|0.230
D ]1.900|2.100(2.000
D2 ]1.220(1.420(1.320
- - 10.650
E ]21.900|2.100(2.000
E2 [0.780(0.990|0.880
E4 ]0.480(0.680)0.580
L ]0.300/0.500|0.400
All Dimensions in mm
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U-DFN4030-12

Type B
U-DFN4030-12
Type B
Dim | Min | Max | Typ
A | 055 | 0.65 | 0.60
A b |0.20]0.30]0.25
b D |3.95 | 4.05 | 4.00
e D4 (4x) D1 | 1.52 | 1.72 | 1.62
N s I D2 | 0.96 | 1.16 | 1.06
EsEl L LT =T O IERGY D3 | 0.70 [ 0.90 | 0.80
0 D4 | 0.65 | 0.85 | 0.75
2] | [=pr@)— | E | 2.95 ] 3.05 ] 3.00
e - - 050
E| EL T 02 (29| El | 151 | 1.71 | 161
E3[—D3— E2 | 0.35 | 0.55 | 0.45
f 0 E3 | 0.74 | 0.94 | 0.84
L2 R E4 E4 |0.30 | 0.50 | 0.40
El I [ e freo | E5 | 0.15]0.35 | 0.25
joks fos fos
L2 072082077
Z - - l0.625
All Dimensions in mm
U-DFN4030-12
Type C
U-DFN4030-12
Type C
A3 Dim Min Max | Typ
A A | 057 | 0.63 | 0.60
L L B A Al 0 | 005|002
AL A3 - — |o.015
b | 020 | 0.30 | 0.25
D | 3.95 | 405 | 4.00
o DI | 0.74 | 0.94 | 0.84
. b (120 D2 | 1.00 | 1.20 | 1.10
T D3 | 1.00 | 1.20 | 1.10
Pt [ ‘ ¢ D4 | 084 | 1.04 | 0.94
WM v E | 295 | 3.05 | 3.00
K1 } El | 1.60 | 1.80 | 1.70
7044, k f E2 | 0.88 | 1.08 | 0.98
~ P2 g2 E3 | 029 | 0.49 | 0.39
E E1 = D1 L+ £ E4 | 160 | 1.80 | 1.70
‘ <7D34>‘ e — - 0.50
£a ] L | 030 | 0.40 | 0.35
+ o L1 L1 | 005 | 0.15 | 0.10
K1 - — ] 030
S P S % S z - — | o023
All Dimensions in mm
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W-DFN5020-6
A : n
v FAS W-DFN5020-6
D Dim | Min | Max | Typ
L8 A | 075 | 0.85 | 0.80
|_| i |_| Al 0 0.05 | 0.02
D2 A3 - - 0.15
— b 0.20 | 0.30 | 0.25
Pin 11D D 1.90 | 2.10 | 2.00
i D2 | 140 [160]1. 0
el J]__ . 1 |e2 e - - 0.50
g E | 490 | 5.10 | 5.00
i E2 | 2.80 | 3.00 | 2.90
i L 0.35 | 0.65 | 0.50
; z - - 0375
|T| Fl iiTL All Dimensions in mm
7 T
W-DFN5060-4
: Al
Ai ||—|—| : |—|—||" A3
1
W-DFN5060-4
B e :¢ Dim | Min | Max | Typ
= : =Y 1 (4x) A [0.75 [ 0.85 | 0.80
] i |t AL | 0 | 005]002
Pin #1 ID 1 : 2 A3 _ -_10.203
; b 0.60 | 0.70 | 0.65
; D | 495 | 5.05 | 5.00
E ._._._._._._._._é ________________ e - - 4.00
; E | 5.95 | 6.05 | 6.00
| L | 0.60 | 0.70 | 0.65
4 i 3 L1 [ 0.05 ] 015 ] 0.10
i ; All Dimensions in mm
' |I| i )
[
b (4x)
DF-S / MiniDIP
~f
G —
H H — |=|] I DF-S MiniDIP
Dim Min Max Dim Min Max
- + T A 7.40 7.90 A 543 | 5.75
A B _>|<_D E B 6.20 | 6.50 B 36 | 40
C 0.22 | 0.30 C 0.15 | 0.35
~ ~ i D 0.076 | 0.33 D 0.05 | 0.20
E - 10.40 E - 7.0
E E ——IE[L_ G 1.02 | 153 G 0.70 | 1.10
) H , c - H 813 | 851 H 45 4.9
J 2.40 | 2.60 J 2.3 2.7
T K 5.00 [ 5.20 K 2.3 2.7
b EEEER L | 100 | 1.20 L | 050 | 080
— — All Dimensions in mm All Dimensions in mm
o
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MiniMELF / MELF

A I MiniMELF MELF
T Dim Min Max Dim Min Max
A 3.30 3.70 A 4.80 5.20
I:|:| B B 1.30 1.60 B 2.40 2.60
| C 0.28 0.50 C 0.55 Typ
_>| |<—C All Dimensions in mm All Dimensions in mm
MSOP-8
D
(/\\\ MSOP-8
|;| I;I |;| |;| ) Dim | Min | Max | Typ
See Detail C a 0° 6° 4
. A | - [110] -
i Al [0.05][0 15/0.10
A2 |0.75]0.95|0.86
o) b [0.22|0.38|0.30
amil c |0.08]|0.23|0.15
H H ] D [2.90|3.05]|3.00
e L] A= — e - - |0.65
b E [4.80(5.00 |4.90
Gauge plane E1 (290 3.00|3.10
AI A2 EE AT L |0.40]0.80 ] 0.60
= L i All Dimensions in mm
D Al
Detail C
MSOP-8EP
p D R See Detail C MSOP-8EP

1T

T

T
I

H ‘ H ] v HHH ﬂ E [4.70]5.10] 4.90

E1 |2.90|3.00|3.10

//\\/ Dim | Min [ Typ | ax
/ |;| |;| |;| ;| A | - |110] -
oI AL |0.05]0.15]0.10
T : > A2 |0.75]0.95[0.86
E1 E £ b |0.22|0.38[0.30
c |0.08]0.23[0.15
O l D |2.903.103.00
D1 | 1.65 1.95

>l

—ET

e > |l
b E2 |135] - 1.65
Gauge plane e - - 10.65
AI A2 RN L [0.40]0.80]0.60
= L a | 0 |8 [
«—np— Tt , All Dimensions in mm
Detail C
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MSOP-10
HHHHH MSOP-10
Dim | Min | Max | Typ
£ E \\GAUGE PLANE a | 0° | 8 | 4°
O l ﬁ A - 1.10 -
Al [0.05[0.15]0.10
ﬁ HHH DETAIL A A |0.75|0.95|0.86
b ]0.17]0.27]0.20
J LD c |0.08[0.23]0.15
e DETAILA D |2.953.053.00
e - - 10.50
E 14.80|5.00|4.90
7 \E E1 [ 2.95|3.05]3.00
A2 =i L |0.40[0.80|0.60
W”H!. ...!7 @ L All Dimensions in mm
A1f A cf
® ®
POWERDI 123 POWERDI 123 Type B
B
1[ ..... A I BE POWERDI"123 4r 1 _
| v Dim | Min | Max | Typ ‘1] e POWERDI " 123
A |350]3.90]3.70 I [ Type B
) ‘ B |2.60[3.00]2.80 B | Dim | Min | Max | Typ
i C [163[1.93]|1.78 —H A 3.50 [3.90 | 3.70
g f ; \ D [0.93]1.00]0.98 ‘ Cj B | 2.60 [3.00][2.80
i o R © |_E_[085[125]1.00 T H C |163[193]178
' H ]0.15{0.25|0.20 D 0.93 [ 1.00 | 0.98
. L L3 L |0.40]0.500.45 , E | 085 |1.25]1.00
g e L1 - - 135 ]L_ H [0.15 [0.25]0.20
Y | i T | K3 L2 - - 1.10 [ L 0.50 | 0.80 | 0.65
El b} = |E L3 | - - Jo0.20 £ All Dimensions in mm
2 :|_L All Dimensions in mm -
A
®,
POWERDI 323
. h i
l POWERDI 323
Dim | Min | Max | Typ
L—B—> A 2.40| 2.60 | 2.50
| B 1.85| 1.95 | 1.90
C 1.20| 1.30 | 1.25
?3_ . [ | \ D [0.60] 0.70 | 0.65
e, l Do—H b m| E |0.78] 0.98 | 0.88
' ! E1 [0.50| 0.70 | 0.60
E2 [0.60] 1.00 | 0.80
H 0.08 | 0.18 | 0.13
L 0.20| 0.40 | 0.30
L1 - - 1.40
L3 - - 0.20
L4 |0.40| 0.80 | 0.60
All Dimensions in mm
AP02002 Rev. 51 14 of 40 Package Outline Dimensions

www.diodes.com © Diodes Incorporated


http://www.diodes.com

DrOCUES.

I N C O RP ORATED

POWERDI®3030-8

POWERDI®3030-8

Dim | Min | Max Typ
A | 075 | 085 | 0.80
Al 0 0.05 | 0.02
A3 - - 0.203
b | 025|035 ]| 0.30
D | 295 | 3.05 | 3.00
E | 295 | 3.05| 3.00
e - - 0.65
L | 035|045 | 040
z - - 0.375

+ AL A3
A
D

pin#l |7 LU LU LU

C0.10—
E L (8%)

100 0
—a—Llef
Z (4X) b (8x)

All Dimensions in mm

POWERDI®3333-8

A1 POWERDI3333-8

v 1 1 ri A3 Dim | Min | Max | Typ

ah # D | 325 3.35 | 3.30

< D . E | 3.2 | 3.35 | 3.30
o2 D2 | 2.22 | 2.32 | 2.27

b " Iy L E2 | 156 | 1.66 | 1.61

3 L L £ (@) A |0.75 | 0.85 | 0.80
—— al |t ﬁé 0 |005 00.20023
. 7 W I ¥ b2 b [027]037]032
e T (40) b2 | - ~ 1020
:| |: L |035] 045 | 0.40

v s sT 14 L - -~ 1039

L1

v [ 1] |"| [ 1] (3%) £ . . 0.65
— = ¥ z - - |0.515

Z@4x) e b (8x) All Dimensions in mm

POWERDI®3333-8 Type B
POWERDI “3333-8
Type B

A Dim | Min | Max | Typ

YN oo ot D 1325} 335 | 3.30
IEX E | 3.25 | 3.35 | 3.30

o D1 | 2.55 | 2.66 | 2.61

< > El | 1.14 | 1.24 | 1.19
DT ' D2 | 1.74 | 1.84 | 1.79

: E2 | 0.61 | 0.71 | 0.66

1 . -l-l |.l_|:|.l.| " i -9 A |0.75] 0.85 | 0.80
Pin 11D ; K1 Al | 0 | 005] 002
e ( ! f A3 | - - 0.203

el | E=---- dimmm T b2 (4%) b ]0.27 | 0.37 | 0.32
- : ¥ b2 | - | - |0.20

; KL | - - 041

EZi (] 8 i 5 K2 | - - 038

v miiallEN L1 (2x) L | 0.35] 0.45 | 0.40
> <—>| —>| |« L1 - - 0.25

Z(4x) e b (8x) e - - 0.65
2 - ~ |0.515

All Dimensions in mm
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POWERDI®5060-8

- D Detail A POWERDI®5060-8
D1 etal Dim | Min | Max | Typ
J A 090 | 1.10 | 1.00
oo o Al | 000 | 005 _
| I ¢ b 033 | 051 | 0.41
b2 | 0.200 | 0.350 | 0.273
| YF b3 | 040 | 0.80 | 0.60
+ E1E C 0.230 | 0.330 | 0.277
q p | o ? D 5.15 BSC
@ DI | 470 | 510 | 4.90
) D2 | 3.70 | 410 | 3.90
R o (4X) D3 | 390 | 430 | 4.10
- E 6.15 BSC
EL | 560 | 6.00 | 5.80
b@) . e, o R E2 | 328 | 3.68 | 348
y . E3 | 399 | 439 | 4.19
L m f3 [ﬁ b2 (4X) e 1.27 BSC
| DB K G 051 | 071 [ 061
=T = J K 0.51 _ —
| % | = - L 051 | 071 | 061
é £ o D+2 _ | b3 (4X) L1 | 0.050 | 0.20 | 0.175
M L= M | 3.235 | 4035 | 3.635
ffj ‘*—k—& M1 1.00 140 | 1.21
Detail A pmaoamtaatmn] Bl B © | 100 | 120 | 1I°
T ‘ o1 6 g 7°
G L1 All Dimensions in mm
POWERDI®5
5 A POWERDI"S
‘ _.‘ _,‘ — a> [«— D2 —> Dim Min Max
< b2 | A 105 | 115
o—1 % | g ~ N A2 | 033 | 043
bl | 080 | 0.99
T 1 b2 | 1.70 | 1.88
o D 390 | 4.05
l l E | 640 [ 6.60
e 1.84'|I'yp
w El | 530 | 545
X qj_D__lE E2 3.549 Typ
T+ T f L | 075 [ 095
e L1 | 050 0.6
o] [ | W 110 | 141
b1l | | b1l <« A2 All Dimensions in mm
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POWERDI®5SP

— b2x R1 POWERDI"5SP
Dim Min Max Typ
" C A - 0.75 -
D N 8x b 430 | 450 | 4.40
C 0.155 | 0.195 -
D 5.70 5.90 5.80
D2 4.40 - -
|—FEl—= E 23.6 24.0 23.8
TOP VIEW El 5.70 5.90 5.80
@ E2 2.74 - -
Cutting Burr Side H1 0.19 0.21 0.20
A¢ ™| b | - [ - Jo2
£ K - - 0.30
* . * L - — [ 9.00
H1 L1 — | 250
8x cut faces are not M _ 0.30
tin plated E2 L 2x N 0 0.20 _
\ \ 5 . R _ — | 040
R1 — — 0.15
ﬁ ¢ R2 _ —_ | o025
D2- W%ﬁ R3 - - 0.40
¢ [2) 8o 120 _
— o1 3° 7° —
= ‘ All Dimensions in mm
BOTTOM VIEW
SMA, SMB, SMC
\ B |
\ \
SMA SMB SMC
T Dim Min Max Dim Min Max Dim Min Max
A C A 2.29 2.92 A 3.30 3.94 A 5.59 6.22
v B 4.00 | 4.60 B 406 | 457 B 6.60 | 7.11
C 1.27 1.63 C 1.96 2.21 C 2.75 3.18
D 0.15 0.31 D 0.15 0.31 D 0.15 0.31
E 4.80 5.59 E 5.00 5.59 E 7.75 8.13
T _Tr_D G 0.05 0.20 G 0.05 0.20 G 0.10 0.20
; / \ H 0.76 1.52 H 0.76 1.52 H 0.76 1.52
||‘\ . /” J 2.01 [ 2.30 J 2.00 [ 250 J 2.00 [ 250
_L All Dimensions in mm All Dimensions in mm All Dimensions in mm
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SOD123

SOD123

Di Mi M
B ‘E[ —————————— EEE* . I(;‘.ssl Tyan

1.40 1.70

3.55 3.85
2.55 2.85

A
B
c
; H
T J_| 000 | 010
e KJ T to0 138
1 : HEN L | 025 [ 0.40
T | .
o

0.10 0.15

- —F
\\
~ 0 80
All Dimensions in mm

SOD323

SOD323
Min Max
0.25 0.35
1.20 1.40
2.30 2.70
1.60 1.80
.00 0.10
1.0 1.1
0.20 0.40
0.10 0.15
AN, ==

L l : | All Dimensions in mm

Q ZI_XL-IOUJZDg

SOD323F

SOD323F
Dim | Min [ Max [ Typ
A 0.60 | 0.75 -
b 0.25 | 0.35 -
c 0.05 | 0.26 -
D 1.15 | 1.35 | 1.25
E 1.60 | 1.80 | 1.70
He | 2.30 | 2.70 | 2.50
L1 L1 0.30 | 0.50 | 0.40
L2
al
a2
Bl
B2

a2

Tz 0
|

>/le

0.41 | 0.61 | 0.51
- - 7°
- - 3°
- - 7°
- - 3°

All Dimensions in mm

b (2x)
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SOD523

4

/I: L
—— T SOD523
Dim Min Max
A 0.25 0.35
B 0.70 0.90
c H C 1.50 1.70
H 1.10 1.30
K 0.55 0.65
L 0.10 0.30
A M 0.10 0.12
All Dimensions in mm
e A->] —>| le— M
B [e— K —>]
SO-8
H H H — SO 8
Dim Min Max
- A - 1.75
F1 E & Al | 010 [ 0.20
arl 21 Gauge Plane A2 1.30 1.50
1 Seating Plane A3 0.15 0.25
L . .
Q b 0.3 0.5
Detail ‘A’ D 4.85 4.95
H H H — E 5.90 6.10
h 7°~9° El 3.85 3.95
45° T e 1.27 Typ
i ﬁ { i A h - 0.35
| | Detail ‘A :
T T A2 A A3
' .| 1 I L 0.62 0.82
‘ . ‘I b = i J —= —0 0 0° g°
5 All Dimensions in mm

SO-8EP (SOP-8L-EP)

H HHH H H H E eosedra SO-BEP (SOP-8L-EP)
5 5 Dim [ Min [ Max | Typ
A 1.40]1.50 | 1.45
£1 ( Al |0.00/0.13| -
H b 0.30 [ 0.50 | 0.40
.0 . -] C |015]0.25[0.20
—F —4 D [485[4.95[4.90
E [3.80[3.90(3.85
H H H H H H H EO |3.85]3.95](3.90
b Bottom View E1 [5.90]6.10[6.00
e - - [ 1.27
9° (Al sides) N E F 2.75(13.35]3.05
7 7 TS 45 H [211[271[241
L ! o [Qy L |062]/0.82][0.72
= A weE ¢ N | - | - 035
— GaugePIelme .
e M o Seating Plane Q . 0.60‘ 0.79 0.65
D L All Dimensions in mm
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SOP-8L-DEP
Detail ‘A’ <R
HAHH ..
El E
45°
o SOP-8L-DEP
n Dim | Min | Max | Dim | Min | Max
H H H H A - 1.75 e 1.27 Typ
A3 Al | 010 | 0.20 F1 0.685 Typ
| ) 1 A2 1.30 1.50 F2 0.713 Typ
= A2 A < A3 | 015 | 0.25 G 0.20 Typ
i == S} Gauge piane b [ 03] 05 h - [o035
D Al Seating Plane C1l 1.7 Typ L 0.62 0.82
Cc2 0.9 Typ P1 2.05 Typ
H H H H D 4.85 4.95 P2 1.15 Typ
T Exposed Pad E | 590 | 610 | P3 2.15 Typ
2 El | 385 | 3.95 0 0° | s
P3 Pl p2 All Dimensions in mm
G, Icz
\
1213
F2
Bottom View
SM-8
E I
A
| E1l ‘ Al SM-8
Dim | Min | Max Typ
b3 [T 11 A - |17
Al [0.02| 0.1
N :EII . -0
C T c |024] 032
D 6.3 6.7 -
EmE T o - - 153
el - - 4.59
15° 45° E 6.7 7.3
/'/v\ el El 3.3 3.7
\ L 0.9 -
B S N All Dimensions in mm
Hre
L
SOP-14
SOP-14
Dim Min Max
E Gauge Plane A 1.47 1.73
0 * Al 0.10 0.25
AEHHHHH S 5 0w [ 05
Detall A" D | 853 | 8.74
E 3.80 3.99
D
- A2| o e 1.27 Typ
- 7 H 5.80 6.20
&,
_ L 0.38 1.27
il  w— o [ o | &
E,J L R . — All Dimensions in mm
Detail “A”
Al
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SOP-16
HHHHHEHHAHSH —
Dim Min Max
£ H A 1.40 1.75
) Gauge Plane Al 01 0.25
0 ’%9 A2 | 1.30 | 150
HEHEHEHE Detail & T 015 [ 035
o D 9.80 10.00
E 3.80 4.00
D A e 1.27 Typ
A2 H 5.80 6.20
L 0.38 1.27
il o | o &
= All Dimensions in mm
B L_’Jei Al Detail ‘A /)\
SOT143
“«—GC SOT143
«—D —F |— Dim | Min Max
I; Al | 037 | 051
i A2 | 077 | 093
T B 1.20 | 1.40
B € C | 2.28 | 2.48
4 D 158 | 1.83
Efl ﬁ F 0. 5| 0.60
G 1.78 | 2.03
—-'| A2 |'—_'| L’"Al H | 2.80 | 3.00
H J | 0013 ]| 1.00
g . K 0.89 | 0.10
K M L 0.46 | 0.60
| I R :ﬂ L v M | 0.085 | 0.18
— —JF = LIL All Dimensions in mm
SOT223
- D
b1 Qe SOT223
| Dim | Min | Max | Typ
A |155]1.65] 1.60
T Al [0.010] 0.15 [ 0.05
Leq b1 [ 2.90 | 3.10 | 3.00
| b2 [ 060 [ 0.80 [ 070
y C 020030025
IEI D |6.45] 6.55 | 6.50
b2 'S E | 3.45 | 355 | 3.50
el1>|
El1 | 6.90 | 7.10 | 7.00
e e - - 460
| e 0°-10° el | - - [ 230
'y L [085]1.05]095
A Q | 084 ] 0094|089
P 7o All Dimensions in mm
Al
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SOT25/S0OT353

e
HHH SOT25 SOT353
f Dim | Min | Max | Typ Dim Min Max
B C A 1035 [0.50[0.38 A 0.10 0.30
) B | 150 |1.70]1.60 B 1.15 1.35
H H C 2.70 [ 3.00]2.80 C 2.00 2.20
— v D - - |o.95 D 0.65 Typ
H 2.90 |[3.10]3.00 F 0.40 0.45
) H > J_|0.013]0.10]0.05 H | 180 | 2.20
_+K_ — K | 1.00 | 1.30 | 1.10 J 0 0.10
3 _1—_N N L | 0.35 [0.55]0.40 K | 090 | 1.00
¥ M 0.10 |1 0.20]0.15 L 0.25 0.40
H >l S N [ 070 [0.80]0.75
J D L M 0.10 0.22
o | 0° [ 8 | - « | O &
All Dimensions in mm All Dimensions in mm
SC74R / SOT26 / SOT363
Aale
HHH SC74R SOT26 SOT363
f Dim | Min [ Max | Typ Dim | Min | Max | Typ Dim Min Max
B C A 0.35 1 0.50[0.38 A 0.35 1 0.50[0.38 A 0.10 0.30
¢ B 1.50 | 1.70|1.60 B 1.50 | 1.70|1.60 B 1.15 1.35
H H H C 2.70 | 3.00 | 2.80 C 2.70 [ 3.00]2.80 C 2.00 2.20
— v D - - o095 D - - |o95 D 0.65 Typ
F - - - F - - - F 0.40 0.45
H 2.90 |3.10 | 3.00 H 2.90 |3.10]3.00 H 1.80 2.20
) J 10.013]0.10| 0.0 J 10.013/0.10]0.05 J 0 0.10
_'\*/I_ K 1.00 [1.30]1.10 K 1.00 [1.30]1.10 K 0.90 1.00
x L 0. 5]0.55[0.40 L 0.35 1 0.55[0.40 L 0.25 0.40
N M 0.10 | 0.20 | 0.15 M 0.10 | 0.20 | 0.15 M 0.10 0.22
a | 0° | 8 | - o | 0° | 8 | - o 0° g
All Dimensions in mm All Dimensions in mm All Dimensions in mm
SC59 /S0T323/ SOT523
afe
Fq — SC59 SOT323 SOT523
H Dim | Min [ Max | Typ Dim | Min ax | Typ Dim | Min | Max | Typ
i T A 0.35 | 0.50 | 0.38 A 0.25 | 0.40 | 0.30 A [0.15]0.30 | 0.22
"""" ;‘“““’B c B 1.50 | 1.70 | 1.60 B 1.15 | 1.35 | 1.30 B 0.75 | 0.85 | 0.80
; l C 2.70 | 3.00 | 2.80 C 2.00 | 2.20 | 2.10 C |145[1.75|1.60
i JJTJ D - -~ | 0.95 D - - | 0.65 D | - -~ [ 0.50
G - G - - 1.90 G 1.20 | 1.40 | 1.30 G [090]1.10]1.00
fe——H—] H 2.90 | 3.10 | 3.00 H 1.80 | 2.20 | 2.15 H 1.50 | 1.70 | 1.60
Ey \ J 0.013] 0.10 | 0.05 J 0.0 | 0.10 | 0.05 J 0.00 | 0.10 | 0.05
K ™1 = M K 1.00 [ 1.30 | 1.10 K 0.90 | 1.00 | 1.00 K 10.60]0.80 | 0.75
L JN_ v L 0.35 | 0.55 | 0.40 L 0.25 | 0.40 | 0.30 L 0.10 [ 0.30 | 0.22
_g_ L‘ fe>| x M 0.10 | 0.20 | 0.15 M 0.10 | 0.18 | 0.11 M |0.10 [ 0.20 | 0.12
D L N 0.70 | 0.80 | 0.75 N - - - N ]0.45]0.65 | 0.50
a 0° 8° - a 0° 8° - a 0° 8° -
All Dimensions in mm All Dimensions in mm All Dimensions in mm
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SOT23
SOT23
Dim | Min | Max | Typ
A 0.37 | 0.51 | 0.40
B 1.20 | 1.40 | 1.30
C 2.30 | 250 | 2.40
D 0.89 | 1.03 | 0.915
F 0.45 | 0.60 | 0.535
G 1.78 | 2.05 | 1.83
H 2.80 | 3.00 | 2.90
M J 0.013] 0.10 | 0.05
v K 0.903| 1.10 | 1.00
K1 - - 0.400
:F L 0.45 | 0.61 | 0.55
M 0.085] 0.18 | 0.11
o 0° 8° -
All Dimensions in mm
SOT23F

P SOT23F
|—| . |—| i Dim Min Max | Typ
! A 0.80 | 1.00 | 0.90
. T AL | 000 | 010 | -
| b 0.35 | 0.45 [ 0.40
- T & c [010] 020 [ 015
; _L D | 2.80 | 3.00 [ 2.90
: e - - 0.95
Ll el 1.80 [ 2.00 | 1.90
_.| |._ N E 2.30 [ 2.50 | 2.40
b (x3) AL El 150 [ 1.70 | 1.60
R L 0.48 | 0.68 | 0.58
b L1 | 0.30 | 0.50 | 0.40
R 0.05 | 0.15 | 0.10
A All Dimensions in mm
[ 1 |
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SOT553

el

EL W § E

b (5 places) c

,\.?

SOT553

Min Max

Typ

0.55 | 0.60

0.60

0.10 | 0.18

0.15

150 | 1.70

1.60

155 | 1.70

1.60

1.10 | 1.25

1.20

0.10 | 0.30

0.20

0.15 | 0.30

0.20

0.50 Typ

1.00 Typ

-]
0] ~.
) o|lo|—|Mmlolo >

6° | 8

[ 7

All Dimensions in mm

SOT563

[1 M1

B c

TE

~F T

SOT563

Dim

Min | Max

Typ

0.15 | 0.30

0.20

110 ] 1.25

1.20

155 | 1.70

1.60

0.50

0.90 | 1.10

1.00

150 | 1.70

1.60

0.55 | 0.60

0.60

0.10 | 0.30

0.20

0.10 | 0.18

0.11

A
B
C
D
G
H
K
L
M
A

Il Dimensions in mm

SOT666

SOT666

Dim

Min Max

Typ

0.15 | 0.30

0.20

1.10 1.25

1.20

1.55 1.70

1.60

0.50

0.90 | 1.10

1.00

150 | 1.70

1.60

0.55 | 0.60

0.60

0.10 | 0.30

0.20

0.10 | 0.18

0.15

A
B
C
D
G
H
K
L
M
A

Il Dimensions in mm
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SOT953
4 SOT953
L Dim [ Min | Max | Typ
4 A | 040 | 0.50 | 0.45
Al 0 0.05 -
b 0.10 | 0.20 | 0.15
c 0.12 | 0.18 | 0.15
J D 0.95 | 1.05 | 1.00
> e E [095]1.05] 1.00
c E1 | 0.75 | 0.85 | 0.80
e - - 0.35
el - - 0.70
L | 0.05] 015 ] 0.10
All Dimensions in mm
SOT963
d- D »
X < el o 7 i
| I B ]t _ SOT963
: N Dim | Min Max | Typ
‘ A 0.40 | 0.50 |0.45
ed E Al 0 0.05 -
[ 0.120 | 0.180 |0.150
D 0.95 | 1.05 |1.00
E 0.95 1.05 | 1.00
LI L | E1 | 0.75 | 0.85 |0.80
e sy e L | 0.05 | 0.15 [0.10
b 0.10 | 0.20 | 0.15
e 0.35 Typ
el 0.70 Typ
All Dimensions in mm
SOT89
0"’00
|'_D1;’|(QL >cle SOT89
ﬁ - Dim Min Max
T i i A 1.40 1.60
: ; B 0.44 0.62
E i i H Bl | 035 0.54
L T C 0.35 0.43
D 4.40 4.60
L:‘ BH L D1 152 1.83
B1l — e — E 2.29 2.60
- [———el— e 1.50 Typ
Ay el 3.00 Typ
) H 3.94 4.25
A L 0.89 1.20
| [[] | v All Dimensions in mm
D
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SOT89-5

1

SOT89-5

9
3

Min Max

4.40

4.60

4.05

4.25

1.50

1.70

1.50 Typ

2.40

2.60

0.80 -

3.00 Typ

0.40

0.52

1.40

1.60

0.35

0.43

~|x|e|—|@|n|m|o |[D|m|>

5° Typ

All Dimensions in mm

«—E ———>

—— b3 ——>

TO252 (DPAK)

E1l D1

T0252 (DPAK)

Dim

Min | Max | Typ

2.19 [ 2.39 | 2.29

0.00 | 0.13 | 0.08

097 | 1.17 | 1.07

0.64 | 0.88 |0.783

0.76 | 1.14 | 0.95

5.21 [ 555 [ 5.33

0.45 [ 0.58 |0.531

6.00 | 6.20 | 6.10

5.21 -

2.286

6.45 | 6.70 | 6.58

4.32 - -

9.40 (1041 9.91

140 | 1.78 | 1.59

0.88 | 1.27 | 1.08

0.64 | 1.02 | 0.83
0° 10° —

All

Dimensions in mm

“——E ——>

—— b3 ——>

I

4X b2 5X b

TO252-4

E1l D1

TO252-4

Dim

Min | Max | Typ

219 |1 2.39 | 2.29

0.00 | 0.13 | 0.08

0.97 | 1.17 | 1.07

0.5 | 0.71 |0.583

0.61 ] 0.79 | 0.70

5.21 | 5.46 | 5.33

0.45 | 0.58 |0.531

6.00 | 6.20 | 6.10

5.21 - -

1.27

6.45 [ 6.70 | 6.58

4.32

9.40 (1041 9.91

140 | 1.78 | 1.59

L3

0.88 | 1.27 | 1.08

L4

0.64 | 1.02 | 0.83

a

0° 10° -

All

Dimensions in mm
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«—E ———>

A
—— b3 ——» c L e2
2
; L3 ]
i
1
i A2
I A 1lp ™
i H
!
1
i
| S AL
i _
iy
e >

5X b2 5X b

TO252-5

D1

T0O252-5

Dim| Min

Max

Typ

A | 2.19

2.39

2.29

Al ] 0.00

0.13

0.08

A2 [ 0.97

1.17

1.07

b | 051

0.71

0.583

b2 | 0.61

0.79

0.70

b3 [ 5.21

5.46

5.33

c2 | 0.45

0.58

0.531

D [ 6.00

6.20

6.10

D1 ] 5.21

e -

1.27

E | 6.45

6.70

6.58

El | 4.32

H | 9.40

10.41

9.91

L | 140

1.78

1.59

L3 ] 0.88

1.27

1.08

a 0°

10°

All Dimensions in mm

TO263 (D’PAK)

TO263 (D’PAK)
"7'54'( Jtt Dim | Min_ | Max
— —] A 4.07 | 4.82
I E1 D1 b 0.51 0.99
D bl 1.15 1.77
H c_ | 0356 | 058
1 K 2 cl 1.143 1.65
npnEn e
i H ! E 9.66 | 10.66
“— Q- 4._‘ )"*b El 623 -
b1 e 2.54 Typ
H 14.61 | 15.87
¢ j L 1.78 2.79
H = L1 - 1.67
SvE ey R
aFE &a a | 00 [ @
All Dimensions in mm
TO262
e A e
— ‘ TO262
‘T Dim | Min Max Typ
D A 4.06 4.83 4.57
A2 | 2.03 2.79 2.67
b 0.64 | 0.99 -
’E" b2 | 1.14 1.40 1.24
c |0.356 | 0.74 -
c2 1.14 1.40 1.27
D | 864 | 9.65 | 8.70
E 9.65 | 10.29 | 10.11
e 2.54 Typ
kL L 12.70 | 14.73 | 13.60
L1 - 1.67 -
L2 - 4.00 -
All Dimensions in mm
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TO263-5

A
Al
E L2 /E T0O263-5
Dim Min Max

A 4.07 4.85
D Al 1.14 1.40
L b 0.66 1.02
c 0.36 0.64
D 8.65 9.65
I E 9.78 | 10.54
H H 1 e 157 | 1.85
m L 14.61 | 15.88
e . b [

L1 2.29 2.79
L2 - 2.92

j E] = E All Dimensions in mm

TSOT25
M D TSOT25

Dim | Min | Max | Typ

et —] A | - [Loo| -

E Eq Al | 0.01 |0.10 -

: : A2 | 0.84 |090]| -
T D - - [2.90
El E ] E - - 1280
l 1 El - - 1.60

: : L2 b | 0.30 |0.45] -

EEI IEI H | ‘/ N 0 c 0.12 [0.20| -

_— |«
i ' e - - 0.95
lees| - Je 4x 01 ~ : — o0
Sxb L | 0.30 [050

4 i 1\ L2 - - 0.25

X — 01 4° 12° -
Al All Dimensions in mm

TSOT26
D TSOT26

Dim | Min | Max | Typ

el — A | - |100] -

|§| |§§| |§§| AL | 0.01 [0.10] -

: : A2 | 0.84 |[090] -
T D - - [2.90
E1l E ) E - - [2.80
l ] E1l - - |1.60

: : o L2 b | 0.30 |0.45] -

H Ej H | ‘/ L 0 C 0.12 | 0.20 -

_— |

‘ ‘ e - - 10.95
[PEPRIN N P 4x 01 ~ - — o0

6xb L [ 030 [050] -
[ i 1\ L2 - - .25

Yy ——\— 01 4° 12° -
Al? All Dimensions in mm
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TSSOP-14
o TSSOP-14
S Dim [ Min | Max
Pin#1Indent B Gauge Plane al 7° (4X)
N L = Seating Plane a2 0° 8°
\O & A 49 | 510
‘ E B | 430 [ 450
1k : C - 1.2
Detail ‘A
F 1.00 Typ
G K FL | 045 | 0.75
A G 0.65 Typ
M D K 0.19 [ 0.30
uuuuuu 1C L 6.40 Typ
All Dimensions in mm
Detail ‘A
U-QFN4040-16-Type C
|~ a5 U-QFN4040-16
A | ¢ Type C
f N R R f Dim | Min | Max | Typ
A [0.57]0.63|0.60
- Al 0 ]0.05]|0.02
- A3 - - 0.15
Pin £1.10 T b _|0.25[0.35]0.30
U | D [3.954.05]4.00
RS K D2 |1.04[1.241.14
=1 = E_|3.95]4.05] 4.00
L} ¥ —1 E2 1101121111
E e — —1— — Tk e B - | o065
$ = b D2(4x) Ei ﬁ K - - 0.30
= R=_ K1 - - 10.32
‘ m m m m ‘ K2 - - 0.38
AL L L [0.35]0.45[0.40
K»‘ - »‘b‘« f All Dimensions in mm
U-WLB1010-4
° A
| I E U-WLB1010-4
Dim Min Max Typ
v D 0.95 1.05 1.00
——D—> lA?: E 0.95 1.05 1.00
2 A A - 0.62 -
3
"A2 A A2 - - 0.38
A3 0.015 | 0.025 | 0.025
( ) (\ 2 v
L b 0.25 0.35 0.30
L@b SD e _ _ 0.50
SD - - 0.25
A SE - - 0.25
| % e e - . -
“ TSE ] All Dimensions in mm
e
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PIN ID

U-WLB1510-6

o

‘ 6X-3 b |
|

C N
© | &\O U-WLB1510-6
I ! Dim Min Max Typ
B I 7@+m A ~ 062 ] -
! I\ A2 - - 0.38
! \ A3 | 0.020 | 0.030 | 0.025
‘ e O b 0.27 | 037 | 0.32
r ¢ D 0.90 | 1.00 | 1.00
E 140 | 150 | 1.50
; i e - | - [ o050
! 3 A2 A All Dimensions in mm
JJ |

’1‘ o

SEATING PLANE
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Axial / Through-Hole Packages

All Dimensions in mm

| A B < A i
| | T
| C
D
DO-35 DO-41 Plastic DO-41 Glass
Dim Min Max Dim Min Max Dim Min Max
A 25.40 - A 25.40 - A 25.40 -
B - 4.00 B 4.06 5.21 B - 4.70
C - 0.60 C 0.71 0.864 C - 0.863
D - 2.00 D 2.00 2.72 D - 2.71
All Dimensions in mm All Dimensions in mm All Dimensions in mm
DO-15 DO-201 DO-201AD
Dim Min Max Dim Min Max Dim Min Max
A 25.40 - A 25.40 - A 25.40 -
B 5.50 7.62 B 8.50 9.53 B 7.20 9.50
C 0.686 0.889 C 0.96 1.06 C 1.20 1.30
D 2.60 3.60 D 4.80 5.21 D 4.80 5.30
All Dimensions in mm All Dimensions in mm All Dimensions in mm
R-6 T-1
Dim Min Max Dim Min Max
A 25.40 - A 25.40 -
B 8.60 9.10 B 2.60 3.20
C 1.20 1.30 C 0.53 0.64
D 8.60 9.10 D 2.20 2.60
All Dimensions in mm All Dimensions in mm
DF-M
C
':' ':' _T_ 1 DF-M
Dim Min Max
B A E A 7.40 | 7.90
~n B 6.20 6.50
l:J o C 0.22 | 0.30
. D 1.27 2.03
E 7.60 8.90
H
G 3.81 4.69
ﬁ D H | 813 | 851
) T J 240 | 3.40
—F K 5.00 5.20
G L 0.46 0.58

AP02002 Rev. 51

31 of 40

www.diodes.com

Package Outline Dimensions

© Diodes Incorporated


http://www.diodes.com

I N C O RP ORATED

GBJ

GBJ
Dim Min Max
A 29.70 30.30
|<— A —>| B 19.70 | 20.30
NG C 17.00 | 18.00
Y D 3.80 4.20
o E 7.30 7.70
G 9.80 10.20
N A H 2.00 2.40
: N | 0.90 1.10
D J 2.30 2.70
i K 3.0 X 45°
L 4.40 4.80
M 3.40 3.80
; N 3.10 3.40
P 2.50 2.90
R 0.60 0.80
G E E S 10.80 11.20
All Dimensions in mm
GBPC GBPC-W
o A
T _%_ D GBPC T 5 : SEPCwW
E Dim | Min Max M — : ST i - Vo
@ A 28.30 28.80 A 8.30 28.80
= B 7.40 8.00 L B 740 8.00
A (E: igég ;Z;g H Hole for #10 screw
l—c— 3 G | 13.80 | 14.80 A—> 5089 | 5599
Hole for #10 screw |‘_ J _’l ,—H J 17.60 | 18.60
— _ H K 10.90 11.90
T *0) /ﬂy 5080 | 5590 )
W ol 8 L | 0970 | 1072
J e c A J 17.60 18.60 T ‘ Z8 + v T 3180 -
_l_ (-) ‘ (AC) l F - 6'30. - 6.50 J ‘ - K A All Dimensions in mm
— | — All Dimensions in mm _l_ I | _L
o F e
GBU
GBU
Dim Min Max
- v | A 218 [ 223
B 3.5 4.1
— C 7.4 7.9
----- D 1.65 2.16
= E 2.25 2.75
F 1.95 2.35
G 1.02 1.27
H 4.83 5.33
J 17.5 18.0
K 3.2 X 45°
N L 18.3 18.8
M 3.30 3.56
N 0.46 0.56
O 1.90R
P 076 | 1.0
All Dimensions in mm
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ITO-220AB
k#ﬁﬁgp ‘fi:Al ITO-220AB
— Dim [ Min [ Typ [ Max
QI 0(9'6 T00 5 P° A | 450 | 4.70 | 4.90
Al [ 3.04 324344
&) &) 1'7’/r ‘ A2 [ 256|276 | 2.96
D T 5o b [050]0.60]0.75
o1 bl | 1.10 [ 1.20 | 1.35
L1 c |050]0.60]0.70
i 0 . D |15.67|15.87|16.07
T = D1 [ 899 [9.19 | 9.39
3xbl 5° 5° e > 54
E |9.91]1011]10.31
A2 L |9.45]9.75 [10.05
3xb L L1 [15.80[16.00[16.20
P |298]318(3.38
2xe Q [310]3.30]350
c$‘ F All Dimensions in mm
ITO-220S

—0O

1.7 Ref (
D1 7_ F ;

Y
A A
b2
L
Ny lUe b
e [~
5° Ref 5° Ref
o oo

ITO-220S
Dim Min Typ Max

A 452 | 462 | 457
Al 1.17 | 1.39 -
A2 257 | 2.77 | 2.67

b 0.72 | 095 [ 0.84
b2 115 | 1.34 | 1.26

c 0.356 | 0.61 -

D 14.22 | 16.51 | 15.00
D1 8.60 | 8.80 | 8.70
D2 | 13.68 | 14.08 -

e 249 | 259 | 254
el 498 | 5.18 [ 5.08

E 10.01 | 10.21 | 10.11
El 6.86 | 8.89 -
H1 5.85 | 6.85 -

L 13.30 | 13.90 | 13.60
L1 - 4.00 -

P 3.54 | 4.08 -

Q 254 | 3.42 -

All Dimensions in mm

AP02002 Rev. 51

33 0f 40

www.diodes.com

Package Outline Dimensions

© Diodes Incorporated


http://www.diodes.com

I N C O RP ORATED

ITO220AC-S
ITO220AC-S
Dim | Min | Max | Typ
. A - A | 452 | 462 | 457
¢ R L e Al | 051|139 | -
o s i A2 | 257 | 2.77 | 2.67
oL Y] & WA {} b | 072 [ 095|084
! U / i b2 | 1.15 | 1.34 | 1.26
D? —— D2 c |0356]| 061 -
ok D [14.22[16.5115.00
“l | # s T D1 | 8.60 | 8.80 | 8.70
$ Qe [ | D2 |13.68 |14.08| -
9 L iy e | 249 | 2.59 | 2.54
f ol Lorer el | 498 | 5.18 | 5.08
r \2 E |10.0110.2110.11
L BLSX Dp 0.1 max El | 6.86 [ 889 | --
—p—|[—=—3xb2 HL | 585 | 6.85 | --
L |13.30]13.90 ] 13.60
Tl 2xD - L1 — | 400 | --
2e—=| b=p L2 | 0.70 | 1.30 | 1.00
P | 354 | 408 | -
Q | 254|342 --
All Dimensions in mm
KBJ
KBJ
Dim Min Max
A | 24.80 | 25.20
B | 14.70 | 15.30
C | 390 | 410
D | 17.20 | 17.80
E | 090 | 110
G | 730 | 7.70
H | 3.100 | 3.400
J 330 | 3.70
K | 1.50 | 1.90
L | 9.30 | 9.70
M | 250 | 2.90
N | 3.40 | 3.80
0 3.0 x 45°
P | 440 | 4.80
R | 060 | 0.80
All Dimensions in mm
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KBP
L KBP
|<_ A _.| K> |<_ Dim | Min | Max
J =M A | 1425 [ 14.75
—T— B | 10.20 | 10.60
B c [ 180 [ 220
+ v A D | 1425 | 1473
2N E | 356 | 4.06
G | 076 [ 0.86
H ||« c H 117 | 142
J 2.8 X 45°
G D K | 080 [ 1.10
N L 335 | 3.65
M 3° Typ
v N 2° Typ
|<_.|<_>|<_.| P | 030 [ 064
E All Dimensions in mm
MB MB-W
—{H— MB —{nl— MB-W
T g . Dim Min Max T A i Dim Min Max
E Y : A | 2840 | 28.70 v Lo A | 2840 28.70
% @ B | 1097 | 11.23 M B | 1097 | 11.23
l C 1550 | 17.60 L c | 1550 17.60
E 22.86 | 25.40 E | 2286 25.40
A G 13.30 | 15.30 G | 1330 15.30
|<—C N H Hole for #10 screw A H Hole for #10 screw
4850 [ 5590 k—o—| |+ 4.850 5.59
T e — J 17.10 | 19.10 = J 17.10 19.10
ol 1 K 10.40 | 12.40 ‘o K 10.40 12.40
3 -O- c A L [0.972 Typ| L.072 T Ve T L [0.970 Typ| 1.072
1o e | ¥ M | 30.50 : 3 ‘ O |« A [M] 3050 -
N 10.97 [ 11.23 _l_ \ o N 10.97 11.23
All Dimensions in mm $ All Dimensions in mm
- S
PBPC-3/PBPC-6 PBPC-8
le—H— N le—H—
Neallas T PBPC-3/ PBPC-6 Nealles T —srcs
A DAm 1'\4:“?3 1’25‘7"5 I A Dim] Min | Max
' - A | 1854 | 19.56
$-ac | -4 l B | 584 | 686 | 4! -4 l B | 635 | 7.60
EI Cc [ 19.00 -
= N c | 22.20 -
k—e 71600 Typ k—{e D 1270 Typ
E 1.70 | 3.20
—_ TP —rs —_ E | 533 7.37
D (T: s O e row D l G | 3.600 | 4.000
1 3500 [ 4000 I o Tk
X H | 10.30 | 11.30 ¥ e b
B All Dimensions in mm B [MENSIoNs In mm
a4 4
f—a— — n—
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=

PBU

e

PBU

Min

Max

22.70

23.70

3.80

4.10

4.20

4.70

1.70

2.20

10.30

11.30

4.50

6.80

4.80

5.80

25.40

19.30

16.80

17.80

6.60

7.10

4.70

5.20

'Uzzn—quG)mUOm:D:g

1.20

1.30

All Dimensions in mm

4}‘

@
|

PDIP-8

iI«;:»

PDIP-8

Min

Max

9.02

9.53

6.15

6.35

3.10

3.50

0.36

0.56

1.40

1.65

2.54 typ.

0.71

0.97

0.20

0.36

2.92

3.81

7.62

8.26

15°

N 0.38 (min)

All Dimensions in mm

m
n

SIP-3 for Ammo Pack only

<

) 4

a2

SIP-3

for Ammo Pack only

Dim

Min

Max

3.9

4.3

45°

Typ

3° Typ

2.8

3.2

1.40

1.60

0.35

0.41

0.43

0.48

0

0.2

2.4

2.9

0.63

0.84

A
al
a2
B
C
D
E
F
G
N
P

1.55

All Dimensions in mm
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SIP-3 for Bulk Pack

SIP-3 for Bulk Pack
Dim Min Max
A 3.9 4.3
al 5° Typ
a2 5° Typ
[ L N l a3 45° Typ
S E a4 3° Typ
ag 1‘ i B 28 | 32
5 o N <S [ 1.40 1.60
D D 4m D 0.33 | 0.432
e " E 0.40 | 0.508
Al——— .— =] F 0 0.2
| ——i::[ rrrrrrrrrrrrrrrrrrr Yok 5|, G 124 | 1.30
g a G| H <24 H 251 | 257
J 0.35 0.43
L 14.0 15.0
N 0.63 0.84
P 1.55 -
All Dimensions in mm
SIP-4
SIP-4
c K Dim Min Max
a1l > . > A 512 | 5.32
gt B 410 | 4.30
- y ] [ 355 | 3.75
) 4 D 0.38 | 0.44
a > | e E 035 | 041
e 457 D , LT F | 124 | 1.30
Y e S A— @ = H 1.32 1.52
- 2 | 145 | 1.65
) o J 0.00 0.2
Ai 5777777777%4{: h K_ | 13.00 | 155
|y L 0.63 | 0.83
Y H—;\] 4 Kg P al 3° 5°
a2 4° 7°
All Dimensions in mm

TO220-3
T0220-3
k—A - -
"7 E‘jﬁ P ﬂiF Dim | Min Max
Ql W A 355 | 4.85
..... <>/ D1 - g b | 051 | 1.14
o
/- bl 1.14 1.78
D g C | 031 | 114
< D [ 14.20 | 16.50
n D1 5.84 6.86
E 9.70 10.70
e 2.79 2.99
el 4.83 5.33
F 0.51 1.40
J1 2.03 2.92
L 12.72 | 14.72
Cﬂﬁ L1 3.66 6.35
n P 3.53 4.09
o Q 2.54 3.43
All Dimensions in mm
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T0220-5
A T0O220-5
- «—F Dim Min Max
— w A | 355 | 485
D1 z b 0.51 1.14
2 bl | 1.14 | 1.78
9 C | 031 | 114
= D | 1420 | 16,50
n DI | 584 | 636
E | 978 | 1054
e 1.6 1.8
el 6.6 7.0
F | 051 | 1.40
JL | 2.03 | 292
L | 1272 | 14.72
L1 | 366 | 6.35
C—i= ) P | 353 | 409
J1 Q 2.54 3.43
All Dimensions in mm
TO220-5(R)
TO220-5(R)
E— @P A A1 Dim | Min | Typ | Max
— = = A | 437 | 457 | 4.77
QL _____ <>'/ " AL | 1.12 | 1.27 | 1.40
A2 | 2.45 | 2.65 | 2.85
D T A3 | 4.10 | 4.40 | 4.70
b1 L A4 | 7.95|8.25 | 855
b | 064 0.79 | 0.94
J _ Ho c | 035038055
H3 D |14.80|15.00|15.20
ii I D1 | 8.50 | 8.70 | 8.90
i F k’ A2 e - |70 -
i L E | 9.96 [10.16]10.36
| H1 |6.10 | 6.30 | 6.50
T el H2 |21.32[22.12]22.92
J *F;_S» H3 |24.15|24.95|25.75
A L - | 630 -
A L1 |13.10]13.50]13.90
([AA P | 3.64 | 3.84 | 4.04
I , Q | 255 2.75 | 2.95
All Dimensions in mm

TO220AB

TO220AB

e Dim [ Min | Typ | Max
E A

. ﬂf P *ﬂﬁﬁl A 356 - |482
Q oz A1 [051] - [1.39
T ( """" S H1 J A2 [2.04] - [2.92
- g Vo b |0.39]081]1.01
b f i £ b2 | 1.15 | 1.24| 1.77
D1 8 Y c |0.356] - | 0.61
| 3 @ D [1422] - [1651
ﬂ D1 [ 8.39 - 9.01

e 2.54

b2—fi|- i el 5.08
E |966[ - |10.66
H1 | 5.85 - 6.85
— L [12.7 - 147
SAll—b el 0 >
P |354| - |4.08
el *Guaranteed by TO-220AB leadframe design Q 254 _ 3.42
All Dimensions in mm
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TO220AC
TO220AC
A Dim| Min |Typ | Max
N A |356] - [482
’«E z AL | 051 | - | 139
T A2 | 2.04 - 2.92
b1 /o b | 0.39 [0.81] 1.0
E b2 | 1.15 (1.24| 1.77
5 c (0356 - | o061
D |14.22| - |16.51
D1 | 8.39 - 9.01
el 5.08
E | 966 | - |10.66
H1| 585 | - [6.85
L [12.70] - |14.73
CHt—* L1 - - 6.35
A2 P | 354 | - | 4.08
Q | 254 - 3.42
All Dimensions in mm
TO3P / TO247
TO3P /| TO247
- <A Dim Min Max
fe—H—] _.| < B A 1.9 2.1
— —— B 4.85 5.15
_LJE ﬁl C [ 203 | 2175
S O l—J D 19.60 20.1
T AN c E | 22 | 26
N— K G 0.51 0.76
H 15.45 16.25
—t— — — J 1.93 2.18
P Q K 2.99 3.29
v G«| b L 3.78 4.38
N M 5.2 5.7
N 1.0 1.4
v p 1.8 2.2
ofd el g e | s
M M S 4.4 Typ
All Dimensions in mm
TO92
/ TO92
A | Dim Min Max
! J tc A 3.45 3.66
B 4.27 4.78
T b 0.38 Typ
E L c 0.38 Typ
| b D 3.87 Typ
E 432 | 4.83
Ry — - - - — e 1.27 Typ
B o == = = = — . 5 L [12.98 ] 140
o e[ N | 122 | 137
—— — = — — J All Dimensions in mm
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>

TO92L

TO92L

Dim Min Max

A 3.70 4.10

1.28 1.58

b 0.35 0.55

bl 0.60 0.80

c 0.35 0.45

D 4.70 5.10

D1 4.00 -

e 1.270 Typ

el 2.44 2.64

E 7.80 8.20

L 13.80 | 14.20

h 0.00 0.30

0 - 1.60

All Dimensions in mm

L

WOG

WOG

Dim Min Max

8.84 9.86

4.00 4.60

25.40 -

0.71 0.81

A
B
C 27.90
D
E
G

4.60 5.60

All Dimensions in mm
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