
1-A, 20-V and 30-V Ultra-Low-VF Schottky 
Barrier Rectifiers in Low-Profile  
Surface-Mount Package

KEY BENEFITS

•	 Feature ultra-low maximum forward voltage drops at IF = 1.0 A of 0.35 V at + 85 ºC 
and 0.4 V at + 25 ºC 

•	 High-current-density performance up to 1 A in the miniature eSMP™ series 
MicroSMP package

•	 Measures only 2.5 mm by 1.3 mm, with a 0.65-mm profile

•	 Compliant to RoHS directive 2002/95/EC and in accordance with 	
WEEE 2002/96/EC

•	 Halogen-free according to IEC 61249-2-21

APPLICATIONS

•	 Snubbers in LCD TVs and HDDs for notebook PCs

•	 Secondary rectifiers for miniature SMPS, adaptors, and chargers

•	 Polarity protection for GPS, MP3 players, PMPs, DSCs, and cell phones

•	 Polarity protection of power and signal lines

•	 Industrial systems

Datasheet is available on our web site at www.vishay.com
for MSS1P2U and MSS1P3U - http://www.vishay.com/doc?89095

pr

o

d
u

ct sheet








D
IO

D
E
S

w w w . v i s h a y . c om

SCHOTTKY RECTIFIERS IN eSMP™
MSS1P2U and MSS1P3U

V ishay  Intertechnology,  Inc.

http://www.vishay.com
www.vishay.com
www.vishay.com


Fo
r 
te
ch

ni
ca

l q
ue

st
io
ns

 w
ith

in
 y
ou

r 
re
gi
on

, p
le
as

e 
co

nt
ac

t 
on

e 
of
 t
he

 fo
llo

w
in
g:
 	

D
io
d
es

A
m
er
ic
as

@
vi
sh

ay
.c
om

, D
io
d
es

A
si
a@

vi
sh

ay
.c
om

, D
io
d
es

E
ur
op

e@
vi
sh

ay
.c
om

U
lt

ra
 L

o
w

 V
F 

S
ur

fa
ce

 M
o

un
t 

S
ch

o
tt

ky
 B

ar
ri

er
 R

ec
ti

fi
er

s

M
S

S
1P

2U
 &

 M
S

S
1P

3U
V
is
ha

y 
G
en

er
al
 S
em

ic
on

d
uc

to
r

D
IS

C
LA

IM
E

R
  
A
ll 
p
ro
d
uc

t 
sp

ec
ifi
ca

tio
ns

 a
nd

 d
at
a 
ar
e 
su

b
je
ct
 t
o 
ch

an
ge

 w
ith

ou
t 
no

tic
e.
 V
is
ha

y 
In
te
rt
ec

hn
ol
og

y,
 In

c.
, 
its

 a
ffi
lia
te
s,
 a
ge

nt
s,
 a
nd

 e
m
p
lo
ye

es
, 
an

d
 a
ll 
p
er
so

ns
 a
ct
in
g 
on

 it
s 
or
 t
he

ir 
b
eh

al
f 
(c
ol
le
ct
iv
el
y,
 “
V
is
ha

y”
), 
d
is
cl
ai
m
 a
ny

 
an

d
 a
ll 
lia
b
ili
ty
 f
or
 a
ny

 e
rr
or
s,
 in

ac
cu

ra
ci
es

 o
r 
in
co

m
p
le
te
ne

ss
 c
on

ta
in
ed

 h
er
ei
n 
or
 in

 a
ny

 o
th
er
 d
is
cl
os

ur
e 
re
la
tin

g 
to
 a
ny

 p
ro
d
uc

t.
 V
is
ha

y 
d
is
cl
ai
m
s 
an

y 
an

d
 a
ll 
lia
b
ili
ty
 a
ris

in
g 
ou

t 
of
 t
he

 u
se

 o
r 
ap

p
lic
at
io
n 
of
 a
ny

 p
ro
d
uc

t 
d
es

cr
ib
ed

 h
er
ei
n 
or
 

of
 a
ny

 in
fo
rm

at
io
n 
p
ro
vi
d
ed

 h
er
ei
n 
to
 t
he

 m
ax

im
um

 e
xt
en

t 
p
er
m
itt
ed

 b
y 
la
w
. 
Th

e 
p
ro
d
uc

t 
sp

ec
ifi
ca

tio
ns

 d
o 
no

t 
ex

p
an

d
 o
r 
ot
he

rw
is
e 
m
od

ify
 V
is
ha

y’
s 
te
rm

s 
an

d
 c
on

d
iti
on

s 
of
 p
ur
ch

as
e,
 in

cl
ud

in
g 
b
ut
 n
ot
 li
m
ite

d
 t
o 
th
e 
w
ar
ra
nt
y 
ex

p
re
ss
ed

 
th
er
ei
n,
 w

hi
ch

 a
p
p
ly
 t
o 
th
es

e 
p
ro
d
uc

ts
. N

o 
lic
en

se
, e

xp
re
ss
 o
r 
im

p
lie
d
, b

y 
es

to
p
p
el
 o
r 
ot
he

rw
is
e,
 t
o 
an

y 
in
te
lle
ct
ua

l p
ro
p
er
ty
 r
ig
ht
s 
is
 g
ra
nt
ed

 b
y 
th
is
 d
oc

um
en

t 
or
 b
y 
an

y 
co

nd
uc

t 
of
 V
is
ha

y.
 T
he

 p
ro
d
uc

ts
 s
ho

w
n 
he

re
in
 a
re
 n
ot
 d
es

ig
ne

d
 fo

r 
us

e 
in
 m

ed
ic
al
, 
lif
e-
sa

vi
ng

, 
or
 li
fe
-s
us

ta
in
in
g 
ap

p
lic
at
io
ns

 u
nl
es

s 
ot
he

rw
is
e 
ex

p
re
ss
ly
 in

d
ic
at
ed

. 
C
us

to
m
er
s 
us

in
g 
or
 s
el
lin
g 
V
is
ha

y 
p
ro
d
uc

ts
 n
ot
 e
xp

re
ss
ly
 in

d
ic
at
ed

 f
or
 u
se

 in
 s
uc

h 
ap

p
lic
at
io
ns

 d
o 
so

 e
nt
ire

ly
 a
t 
th
ei
r 
ow

n 
ris

k 
an

d
 a
gr
ee

 t
o 

fu
lly
 in

d
em

ni
fy
 V
is
ha

y 
fo
r 
an

y 
d
am

ag
es

 a
ris

in
g 
or
 r
es

ul
tin

g 
fr
om

 s
uc

h 
us

e 
or
 s
al
e.
 P
le
as

e 
co

nt
ac

t 
au

th
or
iz
ed

 V
is
ha

y 
p
er
so

nn
el
 t
o 
ob

ta
in
 w

rit
te
n 
te
rm

s 
an

d
 c
on

d
iti
on

s 
re
ga

rd
in
g 
p
ro
d
uc

ts
 d
es

ig
ne

d
 fo

r 
su

ch
 a
p
p
lic
at
io
ns

. P
ro
d
uc

t 
na

m
es

 a
nd

 
m
ar
ki
ng

s 
no

te
d
 h
er
ei
n 
m
ay

 b
e 
tr
ad

em
ar
ks

 o
f t
he

ir 
re
sp

ec
tiv

e 
ow

ne
rs
.

V
M

N
-P

T0
20

3-
10

03

Revision 02-Jul-09

N
ew

 P
ro

du
ct

M
S

S
1P

2U
 &

 M
S

S
1P

3U
V

is
ha

y 
G

en
er

al
 S

em
ic

on
du

ct
or

 

w
w

w
.v

is
ha

y.
co

m
F

or
 te

ch
ni

ca
l q

ue
st

io
ns

 w
ith

in
 y

ou
r 

re
gi

on
, p

le
as

e 
co

nt
ac

t o
ne

 o
f t

he
 fo

llo
w

in
g:

P
D

D
-A

m
er

ic
as

@
vi

sh
ay

.c
om

, P
D

D
-A

si
a@

vi
sh

ay
.c

om
, P

D
D

-E
ur

op
e@

vi
sh

ay
.c

om
D

oc
um

en
t N

um
be

r:
 8

90
95

R
ev

is
io

n:
 0

2-
Ju

l-0
9

2N
o

te
s

(1
)
P

ul
se

 te
st

: 3
00

 µ
s 

pu
ls

e 
w

id
th

, 1
 %

 d
ut

y 
cy

cl
e

(2
)
P

ul
se

 te
st

: P
ul

se
 w

id
th

 ≤
 4

0 
m

s
•

R
ev

er
se

 p
ow

er
 d

is
si

pa
tio

n 
an

d 
th

e 
po

ss
ib

ili
ty

 o
f t

he
rm

al
 r

un
aw

ay
 m

us
t b

e 
co

ns
id

er
ed

 w
he

n 
op

er
at

in
g 

th
is

 d
ev

ic
e 

un
de

r 
an

y 
re

ve
rs

e 
vo

lta
ge

co
nd

iti
on

s.
 C

al
cu

la
tio

ns
 o

f T
J 

th
er

ef
or

e 
m

us
t i

nc
lu

de
 fo

rw
ar

d 
an

d 
re

ve
rs

e 
po

w
er

 e
ffe

ct
s.

N
o

te
(1

)
F

re
e 

ai
r,

 m
ou

nt
ed

 o
n 

re
co

m
m

en
de

d 
co

pp
er

 p
ad

 a
re

a.
 T

he
rm

al
 r

es
is

ta
nc

e 
R
θJ

A
 -

 ju
nc

tio
n 

to
 a

m
bi

en
t, 

R
θJ

M
 -

 ju
nc

tio
n 

to
 m

ou
nt

.

R
A

T
IN

G
S

 A
N

D
 C

H
A

R
A

C
T

E
R

IS
T

IC
S

 C
U

R
V

E
S

(T
A
 =

 2
5 

°C
 u

nl
es

s 
ot

he
rw

is
e 

no
te

d)

E
L

E
C

T
R

IC
A

L
 C

H
A

R
A

C
T

E
R

IS
T

IC
S

 (
T

A
 =

 2
5 

°C
 u

nl
es

s 
ot

he
rw

is
e 

no
te

d)

P
A

R
A

M
E

T
E

R
TE

S
T

 C
O

N
D

IT
IO

N
S

S
Y

M
B

O
L

T
Y

P
.

M
A

X
.

U
N

IT

In
st

an
ta

ne
ou

s 
fo

rw
ar

d 
vo

lta
ge

 (
1)

 

I F
 =

 0
.1

 A
I F

 =
 0

.5
 A

I F
 =

 1
.0

 A
T

A
 =

 2
5 

°C

V
F

0.
23

0.
30

0.
35

- -
0.

40
V

 
I F

 =
 0

.1
 A

I F
 =

 0
.5

 A
I F

 =
 1

.0
 A

T
A
 =

 8
5 

°C
0.

16
0.

24
0.

30

- -
0.

35

R
ev

er
se

 c
ur

re
nt

 p
er

 d
io

de
 (2

)
V

R
 =

 3
0 

V
T

A
 =

 2
5 

°C
T

A
 =

 8
5 

°C
I R

0.
4

12
1.

2
30

m
A

Ty
pi

ca
l j

un
ct

io
n 

ca
pa

ci
ta

nc
e

4.
0 

V,
 1

 M
H

z
C

J
68

-
pF

T
H

E
R

M
A

L
 C

H
A

R
A

C
T

E
R

IS
T

IC
S

 (
T

A
 =

 2
5 

°C
 u

nl
es

s 
ot

he
rw

is
e 

no
te

d)

P
A

R
A

M
E

T
E

R
 

S
Y

M
B

O
L

 
M

S
S

1P
2U

M
S

S
1P

3U
U

N
IT

 

Ty
pi

ca
l t

he
rm

al
 r

es
is

ta
nc

e 
(1

)
R
θJ

A
 

R
θJ

M

17
0

30
°C

/W
 

O
R

D
E

R
IN

G
 I

N
F

O
R

M
A

T
IO

N
 (

E
xa

m
pl

e)
P

R
E

F
E

R
R

E
D

 P
/N

U
N

IT
 W

E
IG

H
T

 (
g

)
P

R
E

F
E

R
R

E
D

 P
A

C
K

A
G

E
 C

O
D

E
B

A
S

E
 Q

U
A

N
T

IT
Y

D
E

L
IV

E
R

Y
 M

O
D

E

M
S

S
1P

3U
-M

3/
89

A
0.

00
6

89
A

45
00

7"
 d

ia
m

et
er

 p
la

st
ic

 ta
pe

 a
nd

 r
ee

l

F
ig

ur
e 

1.
 M

ax
im

um
 F

or
w

ar
d 

C
ur

re
nt

 D
er

at
in

g 
C

ur
ve

Average Forward Current (A)

T
M

 -
 M

ou
nt

 T
em

pe
ra

tu
re

 (
°C

)

0
0

0.
2

0.
4

0.
6

0.
8

1.
0

1.
2

25
50

75
10

0
12

5
15

0

R
es

is
tiv

e 
or

 In
du

ct
iv

e 
Lo

ad

T
M

 M
ea

su
re

d
at

 th
e 

C
at

ho
de

 B
an

d 
Te

rm
in

al

F
ig

ur
e 

2.
 F

or
w

ar
d 

P
ow

er
 L

os
s 

C
ha

ra
ct

er
is

tic
s

0.
5

0.
4

0.
3

0.
2

0.
1 0

0
0.

2
0.

4
0.

6
0.

8
1.

0
1.

2

A
ve

ra
ge

 F
or

w
ar

d 
C

ur
re

nt
 (

A
)

Average Power Loss (W)

D
 =

 0
.1

D
 =

 0
.2D

 =
 0

.3
D

 =
 0

.5
D

 =
 0

.8 D
 =

 1
.0

D
 =

 t p
/T

t pT

M
S

S
1P

2U
 &

 M
S

S
1P

3U
V

is
ha

y 
G

en
er

al
 S

em
ic

on
du

ct
or

 

D
oc

um
en

t N
um

be
r:

 8
90

95
R

ev
is

io
n:

 0
2-

Ju
l-0

9
F

or
 te

ch
ni

ca
l q

ue
st

io
ns

 w
ith

in
 y

ou
r 

re
gi

on
, p

le
as

e 
co

nt
ac

t o
ne

 o
f t

he
 fo

llo
w

in
g:

P
D

D
-A

m
er

ic
as

@
vi

sh
ay

.c
om

, P
D

D
-A

si
a@

vi
sh

ay
.c

om
, P

D
D

-E
ur

op
e@

vi
sh

ay
.c

om
w

w
w

.v
is

ha
y.

co
m 1

N
ew

 P
ro

du
ct

U
lt

ra
 L

o
w

 V
F
 S

u
rf

ac
e 

M
o

u
n

t 
S

ch
o

tt
ky

 B
ar

ri
er

 R
ec

ti
fi

er
s

T
he

 u
ltr

a 
lo

w
 V

F
 S

ch
ot

tk
y 

op
tim

iz
ed

 fo
r f

or
w

ar
d 

vo
lta

ge
dr

op
 w

ith
 h

ig
h 

re
ve

rs
e 

cu
rr

en
t t

ra
de

-o
ff.

A
P

P
L

IC
A

T
IO

N
S

A
pp

lic
at

io
n 

de
si

gn
ed

 a
nd

 q
ua

lif
ie

d 
fo

r 
ha

rd
 d

is
k 

dr
iv

er
w

he
re

 th
e 

V
F
 p

er
fo

rm
an

ce
 a

nd
 s

iz
e 

ar
e 

re
qu

ire
d.

 H
T

IR
is

 n
ot

 a
 c

on
ce

rn
.

F
E

A
T

U
R

E
S

 •
V

er
y 

lo
w

 p
ro

fil
e 

- t
yp

ic
al

 h
ei

gh
t o

f 0
.6

5 
m

m

 •
Id

ea
l f

or
 a

ut
om

at
ed

 p
la

ce
m

en
t

 •
Lo

w
 

fo
rw

ar
d 

vo
lta

ge
 

dr
op

, 
lo

w
 

po
w

er
lo

ss
es

 •
C

au
tio

n:
 H

ig
h 

re
ve

rs
e 

le
ak

ag
e

 •
M

ee
ts

 M
S

L 
le

ve
l 

1,
 p

er
 J

-S
T

D
-0

20
, 

LF
 m

ax
im

um
pe

ak
 o

f 2
60

 °
C

 •
S

ol
de

r 
di

p 
26

5 
°C

 m
ax

. 1
0 

s,
 p

er
 J

E
S

D
 2

2-
A

11
1

 •
C

om
pl

ia
nt

 t
o 

R
oH

S
 d

ire
ct

iv
e 

20
02

/9
5/

E
C

 a
nd

 i
n

ac
co

rd
an

ce
 to

 W
E

E
E

 2
00

2/
96

/E
C

 •
H

al
o

g
en

-f
re

e 
ac

co
rd

in
g

 
to

 
IE

C
 

61
24

9-
2-

21
d

ef
in

it
io

n

M
E

C
H

A
N

IC
A

L
 D

A
T

A
C

as
e:

 M
ic

ro
S

M
P

M
ol

di
ng

 
co

m
po

un
d 

m
ee

ts
 

U
L 

94
 

V
-0

 
fla

m
m

ab
ili

ty
ra

tin
g

B
as

e 
P

/N
-M

3 
- 

ha
lo

ge
n-

fr
ee

 a
nd

 R
oH

S
 c

om
pl

ia
nt

,
co

m
m

er
ci

al
 g

ra
de

T
er

m
in

al
s:

 
M

at
te

 
tin

 
pl

at
ed

 
le

ad
s,

 
so

ld
er

ab
le

 
pe

r
J-

S
T

D
-0

02
 a

nd
 J

E
S

D
 2

2-
B

10
2

M
3 

su
ffi

x 
m

ee
ts

 J
E

S
D

 2
01

 c
la

ss
 1

A
 w

hi
sk

er
 te

st

P
o

la
ri

ty
: 

C
ol

or
 b

an
d 

de
no

te
s 

th
e 

ca
th

od
e 

en
d

P
R

IM
A

R
Y

 C
H

A
R

A
C

T
E

R
IS

T
IC

S
I F

(A
V

)
1 

A

V
R

R
M

20
 V

, 3
0 

V

I F
S

M
30

 A

V
F
 a

t I
F
 =

 1
.0

 A
0.

30
 V

T
J 

m
ax

.
12

5 
°C

To
p

 V
ie

w
B

o
tt

o
m

 V
ie

w

M
ic

ro
S

M
P

eS
M

P
 TM

  S
er

ie
s

M
A

X
IM

U
M

 R
A

T
IN

G
S

 (
T

A
 =

 2
5 

°C
 u

nl
es

s 
ot

he
rw

is
e 

no
te

d)
P

A
R

A
M

E
T

E
R

S
Y

M
B

O
L

M
S

S
1P

2U
M

S
S

1P
3U

U
N

IT

D
ev

ic
e 

m
ar

ki
ng

 c
od

e
12

U
13

U

M
ax

im
um

 r
ep

et
iti

ve
 p

ea
k 

re
ve

rs
e 

vo
lta

ge
V

R
R

M
20

30
V

 

M
ax

im
um

 a
ve

ra
ge

 fo
rw

ar
d 

re
ct

ifi
ed

 c
ur

re
nt

 a
t T

M
 =

 1
10

 °
C

I F
1.

0
A

P
ea

k 
fo

rw
ar

d 
su

rg
e 

cu
rr

en
t 8

.3
 m

s 
si

ng
le

 h
al

f s
in

e-
w

av
e 

su
pe

rim
po

se
d 

on
 r

at
ed

 lo
ad

I F
S

M
30

A

O
pe

ra
tin

g 
ju

nc
tio

n 
te

m
pe

ra
tu

re
 r

an
ge

T
J

- 
55

 to
 +

 1
25

°C

S
to

ra
ge

 te
m

pe
ra

tu
re

 r
an

ge
T

S
T

G
- 

55
 to

 +
 1

50
°C

B
ui

ld
 V
is
ha

y 
in

to
 y

ou
r 
D
es

ig
n


