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100 Volt, 0.055Q, Rad Hard HEXFET Product Summary

International Rectifier’'s RAD HARD HEXFETs
demonstrate excellent threshold voltage stability and _ " art Number BVDss | PRpslon) 'p
breakdown voltage stability at total radiation doses as high IRH150 100V 0.055Q 38A
as 1 megarad. In addition, these devices are capable oé

surviving transient ionization pulses as high as 1 x 101
rads (Si)/sec, and return to normal operation within a few
microseconds. Single Event Upset (SEU) testing of
International Rectifier RAD HARD HEXFETs has FEATURES:
demonstrated virtual immunity to SEU failure. Since RAD

HARD HEXFETs use International Rectifier's HEXFET B Radiation Hard
technology, the user can expect the highest quality and
reliability in the industry.

The HEXFET transistors also feature all of the well
established advantages of MOSFETs such as voltage @ Dynamic dv/dt Rating
control, very fast switching, ease of paralleling, and
temperature stability of the electrical parameters.

They are w?ll suited for ap;;lications suc!p1 as switching
power supplies, motor controls, inverters, choppers, audio ;
amplifiers, and high energy pulse circuits. W Ease of Paralleling

B Repetitive Avalanche Ratings

B Simple Drive Requirements
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Pre-Radiation Absolute Maximum Ratings

F 1RH150 Units
Ip @ T¢ = 25°C Continuous Drain Current 38 A
Ip @ Tg = 10°C Continuous Drain Current 24 A
Ipm Pulsed Drain Current @ 150 A
Pp @ T¢ = 25°C Max. Power Dissipation 150 w
Unear Derating Factor 1.2 WIK
Vas Gate-to-Source Voltage +20 \
Eas Single. Pulse Avalanche Energy @ 1500 md
(See Fig. 26)
AR Repetitive Avalanche Current @ 8 A
{See Energy Limitations)
EAR Repetitive Avalanche Energy @ 15 mJ
{See Current Limitations)
dVidt Peak Commutating dvidt @ 6.5 Vins
(See Fig. 29)
T Operating Junction —55 to 150 °C
Ts1G Storage Temperature Range .
Lead Temperature 300 (0.063 in. {1.6mm) from case for 10s) °C
Pre-Radiation Electrical Characteristics @ Ty = 25°C (Unless Otherwise Specified)
Parameter Min, Typ. Max. Units Test Conditioﬁs
BVpgg Drainto-Source Breakdown Voitage 100 - - v Vgg = 0V, Ip = 1 mA
Rpg(on) Static Drain-to-Source - 0.040 0.055 Q Vgs = 12V, Ip = 20A
On-State Resistance ®
Ipjony  On-State Drain Current ® a8 - - A Vps > Ipfon) X RDS(on) Max.
Vgs = 12v

VGsith) Gate Threshold Voltage 20 = 6.0 v Vps = Vgs-lp = 1 mA

Ots Forward Transconductance ® 5.3 8 - S (0 Vpg = 10V, Ipg = 20A

lpss Zero Gate Voltage Drain Current - - 1 mA Vps = 100V, Vgg = OV

- - 1 Vps = 100V
Vgg = OV, Tg = 125°C

Iggg  Gateto-Source Leakage Forward — - 100 nA Vgs = 20V

lggs  Gate-to-Source Leakage Reverse — — ~100 nA Vgs = —-20V

Qg Total Gate Charge - 110 170 nC Vgs = 12V Ip = 38A

Qgs Gate-to-Source Charge - 22 32 nC \S/‘e:esﬁ: ?8\/

Qgq  GatetoDrain ("Miller”) Charge - a8 72 C | {dependent of aperating temperature)

Igfon) _ Turn-On Delay Time — pal 32 ns Vpp = 50V, Ip = 38A, Rg = 6.20

t, Rise Time - 180 — ns Rp = 620

tdjor)  Turn-Off Delay Time — 60 — ns Ses Fig. 27

tf Fall Time — 86 — ns {Independent of operating temperature)

Lp {nteznal Drain Inductance - 5.0 - nH Measured from the draln Modified MOSFET
lead, 6mm (0.25 in.} from symbol showing the
package to center of dia. Intemal inductances.

Lg Intemal Source Inductance - 13 - nH Measured from the saurce
lead, 6mm (0.25 in.) from
package to source bonding
pad. d

Ciss Input Capacitance - 3300 — pF Vags = 0V, Vpg = 26V

Coss Qutput Capacitance — 1000 — pF f = 1.0 MHz

Crag Reverse Transfer Capacitance - 170 - pF See Fig. 22

Source-Drain Diode Ratings and Characteristics
Parameter Min. Typ. Max. Units Test Conditions
Ig Continuqus Source Current - _ 38 A Medified MOSFET symbol showing the integral "
{Body Diode) Reverse p-n junction rectifier.

Ism :g-'(:;ey S[;Jigrdtis (iounent _ _ 150 /

Vgp  Diade Forward Valtage ® - - 25 v Tc = 25°C, Ig = 384, Vgg = OV

tr Reverse Recovery Time ~ 270 570 ns T) = 26°C, |g = 38A, dig/dt = 100A/us

QgRr Reverse Recovery Charge — 32 6.8 uC

ton Forward Turn-On Time Intrinsic turn-on time is negligible. Turn-on speed is substantially controlled by Lg + Lp.

Thermal Resistance

Rihyc  Junction-to-Case — — 0.83 Kw

Rihcs  Case-to-Sink - 0.12 - KW Mounting surface flat, smooth, and greased

Ripga  Junctionto-Ambient - - 30 Kw Typical socket mount
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Post-Radiation

Radiation Performance of Rad Hard HEXFETs

International Rectifier Radiation Hard (Rad Hard)
HEXFETs are tested to verify their hardness capability. The
hardness assurance program at International Rectifier uses
two radiation environments. Every manufacturing lot is
tested in low dose rate {“total dose”} and high dose rate
(“gamma dot") environments.

low dose rate testing is performed following
MIL-STD-750C, test method 1019. Refer to notes ® and
@. The lot is evaluated with two different test circuits.
Device performance is presented in table 1. The values in
table 1 will be met for either of the two low dose rate test
circuits that are used. in addition, Rad Hard HEXFETs have
been characterized for their post radiation response. Typical
curves showing radiation response as well as post radiation
response appear in figures 1 through 8.

The two test circuits used during low dose rate
axposures are shown in figure 11, The first test circuit
biases the gate electrode at 12 volts with respect to the
drain and source electrodes (see fig. 11a). In general, a

Table 1. Low Dose Rate

1LE D I yass4y 52 0009752 O I

IRH150 Device
7-39-13

12 volt Vgss steady state bias is a worst case condition
for the "on-state” parameters of the device {eg. VGSith),
RDS(on)- Ofs 6tc.). The second test circuit biases the drain
electrode with respect to the source and gate electrodes
at 80% of the rated BVpssg (pre-radiation) {fig. 11b). The
steady state Vpgs bias equal to 80% of the rated BVpss
{pre-radiation) is considered a worst case test condition for
BVpss (post-radiation).

High dose rate (gamma-dot} testing is done using a
dose rate set at 1.6-2.0 x 1012 rads (Silisec. The device
is exposed to this rate with its full rated breakdown voitage
applied. Photocurrent and transient voltage waveforms are
shown in Figure 10. With the rated breakdown voltage
applied the device will survive the maximum rated di/dt.
The device performance is presented in table 2. The test
circuit used for this test is shown in figure 12.

In addition to these tests, Radiation Hard HEXFETs
have been characterized in neutron and heavy ion SEU
environments (see fig 9 and table 3 respectively).

® ® 100K Rads (Si} | 260K | 500K [ 1000K
Parameter Min. | Max. |Rads (SifRads (Si)jRads (S| Units Test Conditions
VGs Gate Threshold Voitage . 1 6 See Fig. 1 & 6 v Vgs = Vps:Ip= 1 mA
Rpsion) Stétic Drainto-Source ® - |[roms L] Q@ | Vgs= 12V, Ip = 20A
On State Rest:
Ofs Forward Transconductance ® 4.85 - See Fig. 2 S | Vps = 10V, Ip = 20A
Ipjony  On-State Drain Current ® 30 Min @ See Fig. 3 &7 A Vgs = 12V, Vps = Vas
Tg = 25°C
20 Min. @
T = 100°C
BVpgg Drainto-Source 100 Min. See Fig. 4 v Vgs = 0V Ip = 1 mA
Breakdown Voltage
Ipgs  Zero Gate Voltage 1 Max. See Fig. 6 & 8 mA | Vpg = 100V, Vgg = OV
Drain Current
| Gate-to-Source 100 Max. 100 Max, nA | Vgs = +20
Gss Leakage Forward Gs
Vsp Diods Forward Voltage ® 2.5 Max. 2.5 Max. v Tc = 25°C, Ig = 30A, Vgg = OV

Table 2. High Dose Rate

101 Rads (Silfsec 1012 Rads (Silfsec
Parameter Min. | Wp | Max. | Min. | Tp. | Max. | Units Test Conditions
Vpgg Drainto-Source Voltage — - 100 — — 100 A Applied drain-to-source voltage during
gamma-dot
Ipp - 160 - - 150 - A Peak radiation induced photo-current
dildt - - 1000 - - 200 | Afusec | Rate of riss of photo-current
L 01 - — 0.6 - - nH Circuit inductance required to limit difdt
Table 3. Single Event Upset
Test Conditions
LET (Si} Range
Parameter Typ. Units ton (MeVImgIcmz) {um)
Vps © 100 A Copper 30 ~40
Vps ® 100 v Cf262 ) 40 — 45 ~15
@ See Figures 13 through 29 for pre-radiation ® Pulse width < 300 ps; Duty Cycle = 2% This test is performed using a flash x-ray

curves.

® High Total Dose Irradiation with Vgg Bias.
+12 voit Vgg applied and Vpg = 0 during

@  Repetitive Rating; Pulse width fimited by

source. operated in the e-beam mode
{energy ~2.5 Mev). See figue 12,

Junction temperature {see figure 17} inadiation pis MILSTD-750C, imethod 1019, (See @  Study. sponsored by NASA
. figurs 11
@ @ Vpp = 50V, Starting T) = 25°C, gure 11a) @  Study sponsored by Rockwell
L = 1.6 mH, Rg = 25, @ High Total Dose Irradiation with Vpg Bias. International
Poak || = 38A. Vpg = 0.8 rated BVpgg (pre-radiation) @ o be determined
. applied and Vgg = 0 during irradiation per
® '\%’DS Sagc'o :;l’sdt = 200 Alps, MIL-STD-750C, methad 1019. (See figure 11b)

Suggested Rg = 6.201
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Post-Radiation
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IRH150 Device Post-Radiation
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Pre-Radiation IRH150 Device
60 10® r5 s POCSE TEST
12v B0ps PULSE TEST
5|Vns = 2 X Vgg 2
.
— gy = > A
) ¥4 @ /4
i o e
& « /
w Wi
g a
3:( s 10 — -
T 36 gy — = — 71, = 1509¢C 4
= - 5
z = r A
2 i /
5 g I
[&)
o 24 3] / l
Z Vgg = 7V z
z : ! =1, = 259
a x T J -
. 5 [
[m] 2 =
S V— 5 l’
| 2 I
5V et
0 L 0.1
0 10 20 30 40 50 ) 3 6 9 12 15
VDS' DRAIN-TO-SOURCE VOLTAGE (VOLTS) Vas. GATE-TO-SOURCE VOLTAGE (VOLTS)
Fig. 13 — Typical Output Characteristics Fig. 14 — Typical Transfer Characteristics
60 103 T —
| I , ll Ty 11 2 T ITEL T 1 |
jev OPEAATION IN THIS AREA LIMITED
| 80ps PULSE TEST 5 BY Hps (on)
I
& 48 e OV = = T
i 4 &l 2} 1RR1S0
g / g b = A o
o o 2
= / g 10 S
< <
hand 35 . v ~ 100ys
g / /] ’ R i ST
4
& u h Y
% // C:E > / N ‘\ N ims
[&] o 4 N
2 24 ° { N
g // Yes =V G 4o N
[+ P << N
2 od
a / a S 100s
& / . 5
o 12 V—
| s Te=250¢C N
i | T,=1509C N oc
o t SV sy , [SINGLE PULSE
1 2 3 4 9 1 2 3 10 2 - 5 102 2 5 103
Vpg: DRAIN-TO-SOURCE VOLTAGE (VOLTS) Vpg DRAIN-TO-SOURCE VOLTAGE (VOLTS)
Fig. 156 — Typical Saturation Characteristics Fig. 16 — Maximum Safe Operating Area

G-733



INTERNATIONAL RECTIFIER 11E D I 4455452 0009?57 Ul

IRH150 Device Pre-Radiation
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Pre-Radiation IRH150 Device
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Pre-Radiation IRH150 Device
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