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Designe rs Data Sheet

“SURMETIC” RECTIFIERS .
' . _ LEAD-MOUNTED
...subminiature size, axial lead-mounted rectifiers for generai- SILICON RECTIFIERS
purpose, low-power applications.
50-1000 VOLTS '
Dssigners Data for “Worst Case’” Conditions DIFFUSED JUNCTION

The Designers Data Sheets permit the design of most circuits entirely
from the information presented. Limits curves—representing boundaries on

device ch istics—are given to “‘wol ** design.
*MAXIMUM RATINGS
rloalole |~
2|28 (8|18|8 8
IR
Rating Symbol | = |w |- |»w ||~ |~ Unit
Peak Repetitive Reverse Voltage VRRM | 50 |100|200{400|600| 800 1000 [ Volts
Working Peak Reverse Voltage VRWM
DC Blocking Voltage VR
Nonrepetitive Peak Reverse Voitage| Vgsy |100{200§3001525{800}1000 (1200 | Volts
{Halfwave, Single Phase, 60 Hz}
RMS Reverse Voltage . |VR(rms)| 35 | 70 | 140|280)420| 560 { 700 | Volts
“ | Average Rectified Forward Current fo 1.6 - Amp
{Single Phase, Resistive Load,
60 Hz, T = 70°C, [©]
1/2'* From Body) __I L_ 8
Nonrepetitive Peak Surge Current IFsM  |=—-— 50 {for 1 cycle) ————s—| Amp
{Surge Applied at Rated Load
Conditions, See Figure 2)
Storage Temperature Range T"g st 65 t0 #1756 ——————m-| °C K <D
Operating Temperature Range To e -85 t0 +170 —————| °C -
DC Blocking Voltage Temperature T 150 oc 1 A
*ELECTRICAL CHARACTERISTICS u
Characteristic and Conditions Symbo! Typ Max Unit
Maximum Instantaneous Forward Voitage Drop vE - 1.4 Volts
{ig = 4.7 Amp Peak, T~ 170°C, K
1/2 Inch Leads)
Maximum Reverse Current (Rated dc Voltage) IR 250 300 HA
{TL = 150°C}
Maximum Full-Cycle Average Reverse Current {1) | IR(AV) - 300 HA
(10 = 1.5 Amp, T = 70°C, 1/2 Inch Leads)
- )i Real d NOTES:
JEDEC Reg N Data. 1. ALL RULES AND NOTES ASSOCIATED WITH JEDEC
NOTE 1: Measured in a singlephase, halfwave circuit such as shown in Figure 6.25 of EIA D041 QUTUNE SHALL APPLY.
RS-282, November 1963. Operated at rated load conditions 10 = 1.6 A, V, = VRwM, 2. POLARITY DENOTED 8Y CATHODE BAND.
T, = 70°C 3. LEAD DIAMETER NOT CONTROLLED WITKEN F~
L - . DIMENSION.
MFCHANICAL CHARACTERISTICS MULMETERS PICHES
Didd | MIN | MAX MIN | MAX
CASE: Transter molded plastic [ T M TN T
MAXIMUM LEAD TEMPERATURE FOR SOLDERING PURPOSES: 240°C, ] o015 | 08 &03) 0%
1/8" from case for 10 seconds at 5 Ibs. tension K 2 - L1 -
FINISH: All external surfaces are corrosion-resistant, leads are readily
solderable
POLARITY: Cathode indicated by color band CASE 59-04
PLASTIC

WEIGHT: 0.40 grams (approximately}
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FIGURE 1 — FORWARD VOLTAGE FIGURE 2 —- MAXIMUM NONREPETITIVE SURGE CURRENT
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FIGURE 4 — TYPICAL TRANSIENT THERMAL RESISTANCE
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The temperature of the fead should be measured using a thermocouple placed state conditions are a:hieved Using the measured value of Ty, the junction
on the lead as close as possible to the tie point. The thermal mass ¢ ted to > e may be ¢ d by:
the tie point is normally large enough so that it will not significantly respond to T,=T + AT
heat surges generated in the diode as a result of puised operation once steady- 4T oK
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MOUNTING METHOD 2

FIGURE 5 — FORWARD POWER DISSIPATION FIGURE 6 — EFFECT OF LEAD LENGTHS, RESISTIVE LOAD
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FIGURE 8 — PRINTED CIRCUIT BOARD
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FIGURE 9 — STEADY-STATE THERMAL RESISTANCE NOTE 1
3
S 80 Data shown for thermal resistance junction-to-smbient {644) for the
o ntings shown is to be used as typi idefine values loc prefimi
by / engineering or in case the tie paint tempevature cannot be measured.
2,' 50 TYPICAL VALUES FOR 84 INSTILL AIR
'zr LEAD LENGTH.L {IN}
E MAXIMUM ] werroo | 1ra | va | vz | e |mesa
[] 65 B2 92 12
35 P / 7 74 91| 101 [%cm
o ) ) S|
g L ] MOUNTING METHOD 1 MOUNTING METHOD 3
=
& |1 Pt P. C. Boaed with
= 20 "7 TYPICAL 132" x 1-1/2" coppes surtace
2
=
o
]
x
(=]
S
=
&

——
) - v L ;"
0 1 " 3 12 5/8 34 m 1.0 -
L, LEAD LENGTH {INCHES) Vettor pin mounting gosrd Ground 43
- Plane

3-43

This Material Copyrighted By Its Respective Manufacturer




1N5391 thru 1N5399

FIGURE 10 — FORWARD RECOVERY TIME
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FIGURE 12 — JUNCTION CAPACITANCE
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FIGURE 14 — RECT!FICATION WAVEFORM
EFFICIENCY FOR SQUARE WAVE
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FIGURE 11 — REVERSE RECOVERY TIME

20
l l H "
5 0—
2 0 msass/s A1 I
w v
= . ‘\‘
> 10 AN A Wt )
b N 1]
3 S0 NS391/7 TN )= 250C
§ N Q1< g < 1.0Amp
w . .
8 30 T
& N N
& n
@ 20 < ¥
:‘ -
-~ g
N »
10 hs
T 02 03 05 07 10 20 30 50 70 10
Ia/tg, DRIVE CURRENT RATIO
FIGURE 13 — RECTIFICATION WAVEFORM
EFFICIENCY FOR SINE WAVE
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RECTIFIER EFFICIENCY NOTE

The recnf:cauon e"ucnencv factor ¢ shown in Figures 13and 14

was d using the f

v2ptdc)

- 2
g=tde . _BL_ g% - Y Ol . 100% (1)

Prms  v25(rms) Vv2p(ac) + v2ptde)
Ry

For a sine wave input Vmsin {(wt) to the diode, assumed lossless,
the maximum theoretical efficiency factor becomes 40%; for a
square wave input of amplitude Vyy,, the efficiency factor becomes
60%. (A full wave circuit has twice these efficiencies).

As the frequency of the input signal is increased, the reverse
recovery time of the diode (Figure 11) becomes significant, resulit-
ing in an increasing ac voltags component across Rg which is
opposite in polarity to the f current thereby reducing the
value of the sfficiency factor o, ss shown in Figures 13 and 14.

It should. be emphasized that Figures 13 and 14 show wave-
form efficiency only; they do not account for diode losses. Data
was obtained by measuring the ac component of Vg with & true
rms voltmeter and the dc with a dc vol The
data was used in Equation 1 to obtain points for the Flguua
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