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S0FQ & S0FAG-A SERIES
30 Amp Schottky Power Rectifiers

Major Ratings and Characteristics

Description/Features

. N The 30FQ and 30FQ-A Series Schottky rectifiers are designed to be
Characteristic 30FQ | 30FQ-A | Units operated at 175°C T;. They employ the “830" process which results
| in a very low ratio of reverse leakage current to junction temperature.
F(AV) In addition to improvemaents in reliability and performance, they are
@ 180° Rectangular 30 rugged devices with a guaranteed repetitive peak reverse voltage capa-
- A bility and excellent ability to withstand reverse energy transients.
@ 1809 Half Sine Wave 27 They can ba used for both existing and new designs,
IESM = 175°C T operation
@ 50 Hz 575 590 L High current at high temperature
@ 60 Hz 600 820 A ] Extremely fow reverse leakage: 25 mA at 125°C C
3 - = - No voltage derating up to 175°C
1<t = Provides extremely high powsr supply reliability
@50 tz 1650 1750 A2s L] No thermal runaway within operating and temperature
@60 Hz 1500 1600 parametars.
. u A guarantesd repetitive paak reverse voltage capability
|2\/ t 23,000 ; 25,000 Az\/ B for short pulses which Is 20% above Vrwm
VRWM 301045 \ = Abllity to withstand reverse energy transients
Ct@-5V 2000 pF u Can be supplied to meet stringent military, aerospace
and other high-reliability requirements.
Ty -65t0 176 oC

CASE STYLE AND DIMENSIONS
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VOLTAGE RATINGS
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VRRM — Max.
VRwM — Max. Repetitive Peak
Working Peak Reverse Reverse Voltage (V) ® VR —Max.
Part Numbers Voltage (V}(D (200 ns Max. Pulse Width) Direct Reverse Voltage (V) @

30FQ030 30FQ030A 30 36 30
30FQ035 30FQO35A 35 42 35
30FQ040 30FQO40A 40 48 40
30FQ045 30FQO45A 45 54 45

ELECTRICAL SPECIFICATIONS

30FQ 30FQ-A Units Conditions
'F(AV) Max. average forward current 30 180° conduction,
A rectangular waveform @ 1, = 65 to 119°C for 30FQ, and
27 180° conduction, @Tg =65 to 123°C for 30FQ-A.
sinusoidal waveform
lgsm Max. peak one cycle, non-repetitive 575 690 Half cycle, sine wave or 6 ms rectangular pulse,
surge current 60 Hz following any rated load condition, and with
rated Vyyy applied following surge.
600 620 A Half cycle, sine wave or 5 ms rectangular pulse,
60 Hz following any rated load condition, and with
rated Vg applied following surge.
680 705 60 Hz With Vwm = 0 following surge,
715 735 60 Hz Initial Ty =176°C
12t Max. 12t for fusing 1,650 1,750 10ms With rated VRV&M applied following surge,
1,600 1,600 . 8.3 ms initial T; = 176°C:
A%s
124 Max. 12t for individual device fusing 2,300 2,500 10ms With VR soplied following surge =0,
2,100 2,260 83ms initial Tj =175°C,
BA Max. R A for individual 23000 | 26,000 A2 | t=0.110 10 ms, VRyy following surge = 0, initial
device fusing @ T;=175°C
Vem Max. peak forward voltage 083 0.756 Ty=26°C Rated 'F(AV) {60A pesak) 180° conduction,
073 0.67 T, =176°C rectangular waveform
A\
* 0.67 0.60 T;=25°C @ Ipy = 30A
0.60 054 Ty=25°C @ lpy =20A
] Max. peak reverse current 15 Ty=26°C
RM mA 4 At max, rated Vawm
30 Ty=125°C
IRRM Max. repetitive peak reverse current 2.0 A T =26°C, f = 1 kHz, see fig. 16 for test circuit
Ce Max, capacitance 2000 pf T =25°C, Vg =6 Vdc {Test signal in the range of
100 kHz to 1 MHz.)
dv/dt Max. rate of reverse voltage 1000 V/ps T =25°C, Vgyy =rated VRwm
application
THERMAL-MECHANICAL SPECIFICATIONS
T Max. operating junction temperature —65 to 176 °c
range
Tng Max. storage temperature range —65to 176 °c
Rihic Max. thermal resistance, 20 deg CW DC operation
junction-to-case
Rincs Max. thermal resistance, case-to-sink 050 deg C/W Mounting surface flat, smooth and greased
T Mounting torque Min. 1.35 {12) Nm
Non-ubricated threads
Max. 1.70 {15} {Ibf in}
wt Approximate weight 5.7 (0.20) g loz)
Case style DO-203AA (DO-4) JEDEC
= -6H0 [} o i
@ T = -856°C to 167°C, 180° conduction. @ Te = -65°C to 148°C
@ T¢ = 0°C to 167°C, 180° conduction. Oi2tfortime t, =12/t « V1,
C-52
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AVERAGE FORWARD CURRENT (AMPERES)

Fig. 1 — Maximum Allowable Case Temperature Vs.

SQUARE WAVE PULSE DURATION (SECONDS)

Fig. 5 — Maximum Transient Therma! Impedance,
Junction-to-Case Vs. Square Wave Pulse Duration
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Fig. 2 — Maximum Forward Power Loss Vs.

REVERSE VOLTAGE (VOLTS)

Fig. 6 — Typical Capacitance
Vs. Reverse Voltage
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Fig. 7 — Typical Variation of Reverse Current Vs.
Junction Temperature and Reverse Voltage

®
| E BELOW
CONTINUOUS RMS LIMIT Yt
! AN INOTE A)
1180° [ wave
11809 (") WAVE \

H =2 =
H L ’@ I}
i 2 o o
112007 Enwnvz\ < A -8 SRy
1500 ] & () wAve o &
v . o
1609 [ & { ) wave <
i = g =
| A 130° ] & (1) wave s e °
R Z 0 / > °
: § e ) ' [ e | o2
v P ol \% %
’ £ &N ¢ N\ v | o4
H 8 1200 0512
516
1 =] 90° 0538
t H :
H & 600 nnﬂ
g
. s y
2 300 080 |
=12
=
£
H DISSIPATION
i -—
e I EXAMPLE \
i
2 s
3 4 | N
H ol
(18
£l
Zl1g
2 | 5 \
‘ { I~
I~
-
! i
| EIE
= .=
| < I <
[}
[} 0 2 0 40 0 ] 80 120 160 200
AVERAGE FORWARD CURRENT OVER FULL CYCLE AMPERES) MAXIMUM ALLOWABLE AMBIENT TEMPERATURE (°C) (Ste Rote C)
Fig. 8 — Thermal Nomogram
Notss. A. Maximum 2'lowable heatenk tharmal resistance, RypgA. equals the graph value minus the Ry, factor allgws for Tyexcursion Al above 5000 Hz,

ARy, becomes essenteally zero and can ke ignared

B. The total power drssip2tion eurves assume Whe warst case reverse conditigns of hatfwave {1809) rectangular reverse voltage, full rated Vg, and Ty = 1759C  Lower reverse power
tossesal'Ga higher operating amb.ent, smaller heatsinks or faiger operating safety margn

C. Cauton [Data assumes that the recufier 1s mounted with thermally conduttive grease to achieve Rypcs = 0 50 deg- CAW.
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Fig. 9 — Maximum Aliowable Case Temperature Vs. Fig. 10 — Maximum Forward Power Loss Vs.
Forward Current Forward Current
_ 103 g 700
& 5
s S % 00 N
H 2R
22 — T ] N~ AT ANY RATED LOAD CONDITION AND WITH RATED
e - 2 500 > Vi APPLIED FOLLOWING SURGE.
& 102 Ty= 17690 21 = = RWM
g H— § N
(=3 5 A D
g /|[j=2 9C § w0 N
)/, ©
g 2 Z £ a0 RS
w >
é 10 Z £ P 0N C
z s - 7 z 0 0 Ha
= o] -
g, / y )
s H
1.0 4 &
0.0 02 04 0§ 08 10 12 14

6 8 10 20 4 60

INSTANTANEOUS FORWARD VOLTAGE [VOLTS} NUMBER OF EQUAL AMPLITUDE HALF CYCLE CURRENT PULSES (N)

Fig. 11 - MaxlmumF?r;t’aarr\;a gzt:;snl:orward Voltage Vs. Fig. 12 — Maximum Non-Repetitive Surge Current Vs.

Number of Current Pulses

‘60-52 5104 2 51032 s5w22 51012 510

g 104
s 5 g §
e 8
a -
E 2 - A“i'/'jj 2 T 4
Z wt = 2 E 102 W, T~ Ty=25°C
I SHORT TIME DURATIONS = = 2 =~
g § m g h 5 = 0 I~
= =]
g 2 I % 2 £ 8
& 102 s 8
ww P 10 ] =
z = EEEE] g 4
£ 5 { P g
z H HHH - 3
g , STEADY STATE VALUE = 2.0 DEG, W]l , 2
- i T
2 s O ol e Sumations 1 oo ,
5422 BH1g12 5102 5 10 2 5 1 4 10 2 0
SOUARE WAVE PULSE DURATION (SECONDS) REVERSE VOLTAGE (VOLTS}
Fig. 13 — Maximum Transient Thermal Impedance, Fig. 14 — Typical -Capacitance
Junction-to-Case Vs. Square Wave Pulse Duration Vs. Reverse Voltage
C-55




4855452 INTERNATIONAL RECTIFIER
*30FQ & 30FQ-A Series

30FQ-A Series —7-:-0 3 - / q

10 INPUT PULSE
= v
g -
(-
g |1— ~30us
E E“JUNCTION TEMPERATURE DUTY CYCLE < 1%
-2
] v
g , 1RF230 = 2604H
= V \n
(=]
w . CURRENT
g - REVERSE VOLTAGE o £20
>
] = =\ VOLTAGE
w - 0 500 VOLTAGE SENSE .10V
2 W SENSE 'y
£, 01Q 1N1201 Ut
g W (180V)
S T
01
100 110 120 130 140 150 160 1m T y
3 40 50 60 7 80 90 100 = )
JUNCTION TEMPERATURE (%) Fig. 16 — IgRrM Test Circuit
RATED Vyy (PER CENT) - . '
Fig. 15 — Typical Variation of Reverse Current Vs,
Junction Temperature and Reverse Voltage
b1
USE BELOW
5000 Hz
CONTINUOUS RMS LIMIT \ {ROTE A)
tlED"I |WAVE \)/ -
x 1180° (") wave > £g .
112007] & (") wave: =l !
we[ | & (]'w.w: 3
R mEY )lWAvE% o 0
] g £
T 2010 [ & {) wAVE
é n 7 T 1o |02
@
; 4 (™ i Y 00 | 0456
s . }
g 1200 0512
o 16
) [ 900 0596
2
T 600 0666
E X
4 300 0640
- 12 J
=
H
e DISSIPATION
& / EXAMPLE
: |
£ / I .
gl
5|g
g5 \
. | X
P \
gls
| EH
3
I :(I-t
]
20 30 w00 0 80 120 160 200
AVERAGE FORWARD CURRENT OVER FULL CYCLE (AMPERES) MAXIMUM ALLOWABLE AMBIENT TEMPERATURE (9C) {See Note C}

Fig. 17 — Thermal Nomogram
Nates A. Maximum allgwable heataink thermal resistance, Ryhsa, eauals the graph value minus the ARy, Tactor which allows for instantaneous T) excursion. At frequencies above 5000 Hz,
ARy, Becames essentially zero and can be ignoted
B. The iotal power diss.pation curves assume the wosst case reverse conditions of halfwave (1800) rectangular revarse voltage, full rated VR, and Ty = 1750C, Lawer reverse power
Tosses allaw higher operating ambent, smal'er heatsinks or larger cperating safety margin.

€. Caution: Data assumes that the ractifier is meunted with thermally canductive grease 1o achieve Rypcs = 0 50 deg. C/W
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