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Manufacture of Surface Mounted Device Type Fast Recovery Diode with
Ceramic Package
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Abstract

Generally, a diode package consists of the synthetic resin that has good durability but low thermal
conductivity. The surface mounted type fast recovery diode was fabricated by using ceramic package.
Its main manufacture processes are composed of soldering, sillicon coating and side termination. And it

has various advantages that diode is small,

easy manufacture and fast cooling. The electric

characteristics of the diode such as reverse recovery time, breakdown voltage, forward voltage, and
leakage current were 5.28 ns, 1322 V, 1.08 V, 0.45 nA, respectively.

Key Words : Fast recovery diode, Surface mounted device, Ceramic package

.M 2

P-N H¥ AR71= P-N #ge =3 3 w3
o2 AFE B2 e EAE 0143 tholox
2A zasgt AVRFe] 2Rz AGEH
TAEAY g g8 AR FEET L2 m)
AN FAH F27F vhgeoil] RRAYY AF
B4 ARgHE A A9 35 ZHreverse
recovery time)& pn HE 774 n/HAFZlA
gHoR olF HAZ stEe ATt Bol o)FY
A3 vk Fast recovery rectifiers 93 35
AlZke] ¢k 0.1 - 1 ps o] TVY ®lw3 e §
FFu4e] SMPSY BUE, wF A 3LAA
AW E, #WE, 2&AFH, d&7), AFH 34
715 &85 dem, HF PC F F47719
e gAY AR 293 Faee
MHzE S o2 35 glo] olg|d & Fi<
Aol AL2E7] M E Fe o3 AgGAeEe

1. 27|28 (KICET) dotax ££EE
(MEAl SEF 7I4E 233-5)
2. 2H HasgX
a. Corresponding Author : myoungpyo @kicet.re.kr
At 0 2007, 2. 28
TRF AL 2007, 3. 13
27 MAL 1 2007. 4. 11
AAREE 12007, 4. 19

—%
A
3

ox,

o

p)

rir

o

au

N,
N

N

il

ko

k)

X,

N
=
AL

M A
N
0
)

_ﬁ
)

ft ok
-r
10 oo g kI rfo s

L_ﬂl

O

ie)
o,

ol
el
okt
o,
R m
2
[
do g
oX,
o
flo (A

v
o
o w2 my
oo oy o
2
B

ﬂ,

ot

s
N

»,
=
o
o g o
o

4u o
2L
>

4

g e
n e

fr

By

I

N
2
2w
o o
QL
o
o]
o
S
= =2
O ¥
o LK
v
o
to
[

o, O L 30 M)

=
r>~
2
51
rlo
2
-
N
ik
g
)

i =
2
N
I
o =
4 |
b

o X o
2L
>
A
rir
ol
=
2
2 o
i
e 3
f4 1o yo

B~
ofh
o
oy (7

to
P,
Ui oo

RN
i,
jined

e £ 2
iul

B
ot

24
N,
i
O
RCEe
)
2
=5

fo B M

v
o,
tlo k
o md
2
I 3 o
ot [0 o
o H

mlru@ﬂ

o =}
ok
fo ot

g
o
I

e

il
g SOE ogt
NGB et ¢ e O

4 fo
tot,
il
b
M
j‘o_‘h
_0|l',
H
s
S
i)
iy o

o
e

i
o2
ofl
e
Y
]
o
oft
-0l
ki
5
1o

ol
o
AL
o
K
A
2
o
g o
>

o @
ok
T
o
X,
)
N

BB oo b 2y [
N

e

O:

N AT

ol
ok
{4
30
i)
=

o
2, e
X
e
i
tob
e
l B
)
&
(o))
[l
=
w
s
ol
-
ok

e T

)

(Ve)600 Veold, =3 A (Ve =10
3 volskel mh

fli
2
=
ol
ot
T
o
o,
O
i
(o3
20 M F e

i
o3
ofh
%)
=
S
&
L,
fo
I
o il

[m oo 2 e
otk

N
L2

o
o

fo &, 2 X, ox O
> @ o 4 opo

e
ofje
PR
i
b
m
ol
=
ne
o
=,
[



J. of KIEEME(in Korean), Vol. 20, No. 5, May 2007.

2.4

2.1 &

Az A7 AE o]&g FTHAGY o] Q=9
AL 3] f8 Bed 242 FTdlo) NigZol
FAH ALOs A 713, Pb-Sn-Ag €9 =g
E(solder preform), p'n—n" A& tholo= A,
Y 49 3 AL AT Ho|2EE AEIHUT

N
)

==
FEo] &

HEREE )

o off M 4

¢

n 2 " o,
=2
o
>,
=2,
—n

o

&
g Fo] 40 um, n+dHo] 60 umol™ &zF A
WAL 160x107 cmyd AWE RS AgsRAch
Pb-Sn-Ag®] H|&o] Zz} 95 :
ML 300~350 Celw s
Phe] 7] AEEE Zoled 7)o]dt}5].
155 ZBAE thel
Sz WA HE3 Ad 4 Y dEAE A

2539 Was) 39 §A= o 8 T
o
=

o]
© o oo o

A

b
in

=
—111
it

o|2EE Ag7t #HH
150 CelA 7Aslsle 3

22 HESH
AR 87 AR AAE
Hajo] olg2de AAY 5

(Gig)el =

2 K

N

(e

> =

ﬁ,—o‘oﬁﬂl{ﬂ
[u=IIN

o S

B 2 o

B
i)
ot
e
o
N
Ho
P
=
o
2
i
lut
o
o
s,
il
=2,

ot ot g
r&%ﬂl4J
$orfo N opx
&
N,
A
o
e -
>

1 oft o o
e
4
P
b
o
alo
Bl

e B oS e
2,
=
ol
P
0
ol
o
o
O
ofy
o,

o,
e

A&_ﬂﬁ

oo i

9gon
TtAE
A A
€1

242

ARE WA T &l
SLAECE AH g,

solder &
T chip

“ etching

(c) etching (d) coating

conchictive
paste

(e) paste dipping

a1, Az 734,

Fig. 1. Manufacture process.
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Table 1. Electric property of fast diode.

1.

of J oo -} W & T u o TRE R M o oMW R BBl Mo of o Y %o
U BT RV I I TIRCINC L) B do of Hp m T R
E T wmEr e w0 o o TTR o, ERXW

= N emﬂﬂlﬂr B o B o O ¢ ol ™ Mg o g g
G S - R B S S w8 S § =
rolis S S u AW g W s T M XAN - & T 5 [ E

- T Ale Vémm o N Ry o T 2
Il TUIEELE S Ec@agW I R e s
b o T ﬂArO ;oT (m - o 0on O#E ‘U| K N ) o = a
IR RGN ETRC 1 Eﬁ o gy o Wy O = oM T T oo =g
g 2w L Ko IR Twebw | R c 55
I A P - TR R TN T E S 3
SR T o m W R B e = R T M oo 8% me 2 i} =
=X B < & TR Py s 1= A S S ey

- N o %o < ‘Wﬂﬁo_ey ,mH,DlJOMﬂE_UHH‘mﬂﬂE o V ! ﬁ_vwmﬂEoﬂWE G m E &
T o S g Emﬂro__ohﬁWAJHTi iio,_ﬂﬂ%mw [\ R FEES
CHE HronE o — do O T AMr = W T o = : o T B o Do How 38
AN e R R o i TIE- SR S U R . = 5 O/
it R]ﬂlo‘m-ﬂ ® R o X A éo]i‘_vﬂﬂ B ol = [6) ,WE% M1__/11| =
T o @ T S I RO i ™ o# 8 ~ &

o o E_ X ~ 1:0 E#E ‘uﬂf = ..“ da o Morh Of Of iy Lm.% o Jl 5 ]Hf ) EE OC 3 %
BRSSP 1A1_1§| | T ™ K gl o H ER e N OB 2y A S — oy ©
BT E o ® o N Eﬂ ol W o o i B AL o m# Mo © MMEWE RN 8
y B e mwlugs TEE g x T oo~ 500 o7
<] o o W oo T ol o mp Moo oo M s w0 o B o B T T % AT s
T MR SN B <o ® o Y mH TRV R W Hor T WG N R M=

L RO (NI A B T AR S . L
~ = 2 o D ) —_ —

™~ 2 VF N 3 e b= " W m,OI o o ﬁ o dﬂ@“ ol =T fes J',ﬂl 7! iy 4 X ML_.L )

ozt es = &= — = o oy TR N o, X S

~ © o X0= T O g o s ISR - &

o s WlRT B g mo e T E T M wEE ™

& = RREpTY o mERR_TRAN =T

= m e N i o A ® = —~ ™ £ HH — Oy iy

o] oA X v ) ~ Jl_i - i A R BTcwlq

ot > e 2 = bloh Wl iy T o s fa NS
\@ﬂﬁd JlLa m of Ul ol ,U!.ﬁo_:v ~ E_Llwm Jlo ﬂoZ 50 EEM‘WFE%OIO
@5 |5 g B o oA T o o wj plowloww AL N R go i - e
e B B To P o g ol U T P N T ew s

. Olmr & & o & [3) W X % o o e A oo BT = g

OHVﬂ.ﬂO H B g o on 1r,D! o TN = KO > T o n ﬁcgﬂn Hl BTU]!IF

T o | 3 8 2 g Tor T X0 = RIRCIY R ey = .sl_r = T] e ol =¥ = F T

SN v L R3] = 2 = do T N WO H o o BX Ltﬂl ~ Tdﬂo,_ =T wm;ﬁlgeﬂaﬁ sl
pEH s labe SXE o TR o o ) The T gmET_RM
8w (T =@ §< o B = M W o) @Eéﬂ%uﬁ%ﬁrz_wﬂ Ry
= __1mo m ol m E= o Hﬁ % Lm EE .o m E_ _Ey Enﬁ " o ~C wmu _,i ;om_ e < 1:‘_ o 1O..ﬂ nr E#E O_E

ol 2 1B Bl Sm 2u g e MRy g CEE s T ww e

e g ﬁDg%mkorotm ?m»ﬁdr.anﬂﬂémﬁwl ol ﬂﬂuﬂjﬁ 3 ééﬂﬂ%o

w g9 £ g8 .55 88 DTy R g PR TET® B0 VoW T
B T S|V 5T 5| RO o, 0 By FE w oD w22y S
Dl 2|% 2= (o] K K= T R ol W <o o sy T mw o N T 5o W
_«oo]_ﬁ.mﬂ.mOﬁo.mbﬂuwdﬂ.miwc Kr uﬁlzﬁ MﬂmﬂLﬂoeWNaHouW ) ﬂszr}roEWrmar_. i 7o
moﬂ.wAml.ﬁﬁmbno.mﬂa%m o ¥ S, o O s O 5 L X ir ool W
Nr| 54 g g u %o g m o Wumﬂ & iy iz o T op m Y o iy s o ~ oy ®r T — M ol ® oo oT

o= © g = = i T mﬂE_ﬂﬂdﬂ Hoﬂﬂuﬂlﬂmcowuglﬁlm OtE_..XroNEJﬁ

ook

£ 1 kg9 o= 10
Hol AU

2
=



J. of KIEEME(in Korean), Vol. 20, No. 5, May 2007.

E 3. FRI0G thol=9 B4 7184k
Table 3. Electric property of FR105 diode.
Qualify

above
600 V

Electric property

maximum DC blocking voltage
- Voc
maximum  instaneous
voltage as 1.0 A

— VF
maximum DC reverse current as
rated DC blocking voltage

— IR

forward below

13V

below
5 DA

below
15 pF

below
250 ns

typical junction capacitance

— C]
maximum reverse recovery time
— TRR
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Table 4. Vi, Vpe, Iz, C; and Trr of ceramic
package diode.

Vpe Vr Ir G Trr
1250 V [ 1.090 V | 0.31 nA |7.364 pF| 5.84 ns
1274 V | 1.064 V | 0.30 pA |7.381 pF| 6.03 ns
1298 V | 1.092 V | 0.44 uA |7.605 pF| 6.24 ns
1256 V | 1.080 V | 053 1A |7.866 pF | 5.28 ns
1322 V 1 1.062 V | 0.66 nA 8689 pF| 6.14 ns

E 5 HT FHE 2E
Table 5. Ty, test of diode.
(a) low temperature test ; -55 C

| ~E,

before test after (-55 C, 4 days)
Vpe (V) Iz (BA) Ve (V) Ik (MA)
1.088 0.44 1.082 0.46
1.102 0.35 1.114 0.43
1.086 0.34 1.048 0.30
1.018 0.37 1.012 0.37
1.068 0.24 1.030 0.34
(b) high temperature test ; 150 C
before test after (150 C, 4 days)
Ve (V) Ir (pA) Ve (V) Iz (MA)
1.142 0.21 1.238 0.20
1.062 0.22 1.044 0.14
1.128 0.48 1.086 0.41
1,114 0.34 1.202 0.38
1.082 0.49 1.114 0.47
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Table 6. Solder heat test.

before test after 270 C, 10 sec
Voe (V) Ir (1A) Ve (V) Ik (nA)
1.044 0.23 1.062 0.27
1.108 0.19 1.106 0.21
1.120 0.21 1.120 0.21
1.146 0.14 1.058 0.21
1.038 0.25 1.012 0.28
B 7. 2% Aol HEE.
Table 7. Temperature cycle test.
before test after test
Voc(W) [V (D |Te @A) Vpe(WV) [ Ve (V)1 (MA)
1286 | 1.190 | 0.15 | 1286 | 1.188 | 0.14
1308 | 1.186 | 021 | 1306 | 1.104 | 0.19
1260 | 1.066 | 0.39 | 1260 | 1.054 | 0.32
1278 | 1204 | 012 | 1288 | 1.392 | 0.13
1254 | 1176 | 0.13 | 1244 | 1.250 | 0.19
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Table 8. Recurring surge test.
(a) Ceramic package SMD diode

before test after test
Ve (V) | Ir mA) | Vi (V) | Iz (nA)
1 1.038 0.28 1.072 0.26
2 1.026 0.19 1.020 0.21
3 1.070 0.22 1.066 0.21
(b) Normal SMD type diode
before test after test
Ve (V) | Iz @A) | Vr (V) | Iz (nA)
1 0.844 0.02 0.868 0.02
0.848 0.02 0.854 0.02
(c) Lead type diode
before test after test
Ve (V) | Ig @A) | Ve (V) | Iz (nA)
1 1.044 0.03 1.048 0.03
2 1.008 0.01 1.014 0.01
Temp ceramic
L package
100 SMD
S e
lead
,,,,,,,,,,,,, . e
50
3 : ' Time 10
{Min)
(a) case temperature graph from diodes
Temp(C)
Ceramic Package SMD 1072 C
SMD Type 83.7 T
Lead Type 537 C

(b) case temperature
a2 FHLE s g,

Fig. 2. Temperature case graph.
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