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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
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 uA, respectively.

has various advantages that diode
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(a) solder & chip

(b) soldering

coating

(d) coating

(c) etching

conductive
paste

(e) paste dipping
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. Manufacture process.
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Table 1. Electric property of fast diode.
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Table 2. Compare the diode with other.

Size Ceramic | Normal Lead
Package SMD Type
length(mm) 3.2 44 4.9
width(mm) 2.0 2.5 2.7
height(mm) 1.1 2.3 2.7
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Table 3. Electric property of FR105 diode.

Electric property Qualify
maximum DC blocking voltage above
- Vpe 600 V
maximum instaneous forward
below
voltage as 1.0 A
13V
- VF
maximum DC reverse current as
. below
rated DC blocking voltage
5 1A
- IR
typical junction capacitance below
- C; 15 pF
maximum reverse recovery time below
- Trr 250 ns
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Table 4. Vi, Vpe, Iz, C; and Trr of ceramic
package diode.

Ve Vr Ir C; Trr
1250 V | 1.090 V | 0.31 nA |7.364 pF| 5.84 ns
1274 V | 1.064 V 10.30 uA |7.381 pF| 6.03 ns
1298 V [ 1.092 V [ 0.44 uA 7605 pF| 6.24 ns
1256 V | 1.080 V | 0.53 pA |7.866 pF| 5.28 ns
1322 V 1 1.062 V | 066 pA |8689 pF| 6.14 ns

E 5 H# FHE 2:
Table 5. Tg test of diode.

(a) low temperature test ; -55 T
before test after (-55 T, 4 days)

HXE,

Ve (V) Ir (UA) Ve (V) Iz (LA)
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) Iz (MA) Ve (V) Iz (nA)
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 (DA) Ve (V) Ir (uA)
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
E 7. 2% Ao]E HAE.
Table 7. Temperature cycle test.
before test after test
Voc(V) | Ve (W) |Ig (WA)|Vpc(V) | Ve (V) |Ig (HA)
1286 | 1.190 | 0.15 1286 | 1.183 | 0.14
1308 | 1.186 | 0.21 1306 | 1.104 | 0.19
1260 | 1.066 | 0.39 1260 | 1.054 | 0.32
1278 | 1.204 | 012 1288 | 1.392 | 0.13
1254 | 1.176 | 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 nA) | Vr (V) | Iz (nA)
1 1.038 0.28 1.072 0.26
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
VF (V) IR (I’IA) VF (V) IR (HA)
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) | Ir @A) | Ve (V) | Ir (nA)
1 1.044 0.03 1.048 0.03
1.008 0.01 1.014 0.01
Temp ceraniic
[§ed)] - __package
100 SMD
type
lead
type
50
5 Time 10
(M)
(a) case temperature graph from diodes
Temp(C)
Ceramic Package SMD 1072 C
SMD Type 837 C
Lead Type 587 C

(b) case temperature
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Fig. 2. Temperature case graph.
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