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MOTOROLA SC {DIODES/OPTO}

MOTOROLA
m SEMICONDUCTOR I
TECHNICAL DATA

Designers Data Sheet

“SURMETIC” RECTIFIERS

...subminiature size, axial lead-mounted rectifiers for general-
purpose, low-power applications.

Daesigners Data for “Worst Case’ Conditions
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 faciti “worst-case”’ design.

*MAXIMUM RATINGS

claloie |~
aldlg|g|B|8 | 8
HE IR
Rating symbot | 212|212 |2| 2 |E {unit
Peak Repetitive Reverse Voltage VRRM | 50 [100|200]/400|600| 800 [1000 | Volits

Working Peak Reverse Voltage VRWM

DC Blocking Voltage VR
Nonrepetitive Peak Reverse Voltage| VRsm {100]200§300]525{800{1000{1200 | Volts

{Halfwave, Single Phase, 60 Hz)

RMS Reverse Voltage . |VR(rms)| 35 | 70 |140)280|420] 660 { 700 | Volts
- Average Rectified Forward Curren fo 1.5 - Amp
{Single Phase, Resistive Load,
60 Hz, T = 70°C,
1/2" From Body)
Nonrepetitive Peak Surge Current IFsM | =#—=-— 80 {for 1 cycle} ~———=—} Amp

{Surge Applied at Rated Load
Conditions, See Figure 2}

Storage Temperature Range Tstg |=——-6510+176 ——~ °c
Operating Temperature Range Ty e 65 10 170 ————a| °C
DC Blocking Voltage Temperature T 150 °c

*ELECTRICAL CHARACTERISTICS

Charactaeristic and Conditions Symbot Typ Max Unit

Maximum Instantaneous Forward Volitage Drop VF - 14 Volts

{ip = 4.7 Amp Pesk, T~ 170°C,
1/2 inch Leads)

Maximum Reverse Current {Rated dc Voltage) IR 250 300 HA
{TL = 160°C)
Maximum Full-Cycle Average Reverse Current {1) | IR(AV) - 300 BA

(10 = 1.5 Amp, T|_ = 70°C, 1/2 Inch Leads)

“*Indi JEDEC Regi d Data.

NOTE 1: Measured in a single-phase, halfwave circuit such as shown in Figure 6.25 of EIA
RS-282, November 1963. Operated at rated load conditions 1g = 1.6 A, V; = VRwM,
Ty = 70°C.

MFCHANICAL CHARACTERISTICS

CASE: Transfer moided plastic

MAXIMUM LEAD TEMPERATURE FOR SOLDERING PURPOSES: 240°C,
1/8" from case for 10 seconds at 6 Ibs. tension

FINISH: All external surfaces are corrosion-resistant, leads are readily
solderable

POLARITY: Cathode indicated by color band
WEIGHT: 0.40 grams (approximately}

12E D I L3L?255 00795L7 b

T-01- 15

1N5391
thru
1N5399

LEAD-MOUNTED
SILICON RECTIFIERS

50-1000 VOLTS
DIFFUSED JUNCTION

NOTES:
1. ALL RULES AKD NOTES ASSQCIATED WITH JEDEC
D041 QUTUNE SHALL APPLY.
2. POLARITY DENOTED 8Y CATHODE BAND.
3, LEAD DIAMETER NOT CONTROLLED WITHEN “F~
OIMENSION.

MILUMETERS RNCHES
Did | MIN | MAX | BN | MAX
A 697 | 660 | 0235 { 0260
8 279 | 305 | 6410 | 040
i) 076 | 086 | 0030 | 0034
K | 2% - 1100 -
CASE 59-04
PLASTIC
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FIGURE 1 — FORWARD VOLTAGE
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FIGURE 2 — MAXIMUM NONREPET!ITIVE SURGE CURRENT
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FIGURE 3 — FORWARD VOLTAGE
TEMPERATURE COEFFICIENT
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FIGURE 4 — TYPICAL TRANSIENT THERMAL RESISTANCE
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The temperature of the Tead should be measured using a thermocouple placed
on the lead as close as possible to the tie point. The thermal mass connected to
the tie point is normally large enough so that it will not significantly respond to
heat surges generated in the diode as a result of pulsed operation once steady-

state conditions are achieved. Using the measured value of Ty, the junction
temperature may be determined by:

=T+ ATy
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1F(AV), AVERAGE FORWARD CURRENT {AMP)

RgJL, THERMAL RESISTANCE SUNCTION-TO-LEAD (°C/W)
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FIGURE 5§ — FORWARD POWER DISSIPATION

¢ 117 1.0 1.5 20 25 3.0 35 40
IF{AV). AVERAGE FORWARD CURRENT (AMP)

FIGURE 7 — 1/2” LEAD LENGTH, VARIOUS LOADS
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FIGURE 9 — STEADY-STATE THERMAL RESISTANCE
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FIGURE 6 — EFFECT OF LEAD LENGTHS, RESISTIVE LOAD
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FIGURE 8 — PRINTED CIRCUIT BOARD
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NOTE 1
Data shown for thetmal resistance junction-to-ambient {04} for the
mauntings shown is to be used as typical guidetine values (oc prefiminary
engineering or in case the tie point temperature cannot be measured.
TYFICAL VALUES FOR 8 INSTILL AIR
LEAD LENGYH. L NI
| MeT00 | 178 | va | 172 | wa [Rea
& | 72 | 87 | 97 [Cm
7a | 81 {91 |01 [Ocm]
40 crel
MOUNTING METHOD ? MOUNTING METHOD 3
[SU P.C. Boaed with
132" x 1-1/2" coppes surface
= 38"
MOUNTING METHOD 2 -
l L 1
p—i—
Vettor pin mounting Board Ground =
Plane
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FIGURE 10 — FORWARD RECOVERY TIME
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FIGURE 12 — JUNCTION CAPACITANCE
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FIGURE 14 — RECTIFICATION WAVEFORM
EFFICIENCY FOR SQUARE WAVE

MOTOROLA SC {DIODES/0PTO?} T-0|- [6 Y2E P I L3L?255 0079570 bl

FIGURE 11 - REVERSE RECOVERY TIME
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FIGURE 13 — RECTIFICATION WAVEFORM
EFFICIENCY FOR SINE WAVE
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RECTIFIER EFFICIENCY NOTE
The rectification emmency factor o shown in Figures 13and 14

1.0 Ty
DATA HORMALIZED T RsE R IN53917 was tated using the f
[ 70 1,0 kHz VALUE ~
07 < SN v2pdc)
A ¥ Py TR v2qide)
= 05 N Py IN5398/9 . — * 100% = — 5@ 100% (1)
. hoet] q
5 MEASURED DATAT TR Sy N (\\\\ ms  V4glrms) VZplac) + V4gldc)
w -~ N e N —_—
~ NN N Ry
et l l } ~ k \\5 N ‘\ \\ " . .- .
g 03— Ty =259 P LI - For a sine wave input Vpsin {wt) to the diode, assumed lossless,
3 —_—— -,JJ, 17ec \\;( NN \\ 3 the maximum theoretical efficiency factor bacomes 40%; for a
@ R 539177 2(< ™ :\\\ square wave input of amplitude Vy;,, the efficiency factor becomes
w92 fb— 4 [—7° h N \‘ DY 60%. (A full wave circuit has twice these efficiencies).
o Vo [N Yo \\\ \\ As the frequency of the input signal is increased, the reverse
L i 3 2N y time of the dmde (Flgure 11) becomes significant, resuit-
OO 1839879 AN Y ing in an i i across Ry which is
ofsquare) = {V2m2RUAV /R )} 111 N opposite in polamy to the forward currom thereby reducing the
0.1 . S E RN . value of the efficiency factor o, 8¢ shown in Figures 13 and 4.
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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 V(g with & true
rms voltmeter and the dc P with a dc vol . The
data was used in Equation 1 to obtain points for the Figures.
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