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Features
FAST SWITCHING WITH SIMPLE DRIVE CIRCUITS

MAJORITY-CARRIER DEVICE: NO STORAGE TIME
UPON TURNOFF

HIGH BREAKDOWN VOLTAGE

NO SECOND BREAKDOWN
TEMPERATURE-STABLE SWITCHING SPEEDS
EASE OF PARALLEL OPERATION

Applications

SWITCHING POWER SUPPLIES
POWER INVERTERS & CONVERTERS
MOTOR DRIVES

ULTRASONIC DRIVERS — Description
AUDIO AMPLIFIERS The Hewlett-Packard HPWR-6501 Series are silicon MOS
Field-Effect Power Transistors. They are N-channel,
GENERAL INDUSTRIAL HIGH VOLTAGE, HIGH enhancement-mode devices designed for use in high voltage,
CURRENT SWITCHING high current, high speed power switching applications.

EleCtrical SpeCiﬁcationS at TCASE =250C

‘Symbol | Parameters and Test Conditions HPWR-6501 | HPWR-6502 | HPWR-6503 | HPWR-6504 |  Units
By o | oW Wi & | 450 400 V min
‘ k : = 10 ; — A max
- =T = 10 1A max
R | On-St . 0 10 1.0 Q max
~ Rosen™ | (Drain-te = B 20 20 O typ
gfs“’ | Forw . 18 18 18 S (U) typ
 Ves(th)® | Gat 3 ‘ 3z 3/7 V min/max
= C 0 01 WA max
1000 | 1000 1000
B8 - 0 | 5 PF typ
100 . 100 ,
- 30 . @
T 20 v
= e s
139 | 139 1.39 °C/W max

Notes:

1. Pulsed Test: tp < 300 us, Duty Factor < 1.8%.
2. D.C. Test Curve-Tracer or Equivalent.

3. See Figures 11,12,13,14.



Maximum Ratings

Symbol Parameter HPWR-6501 HPWR-6502 HPWR-6503 HPWR-6504 | Units
Vbs Voltage, Drain to Source® 450 400 450 400 \'
Iy Drain Current, Continuous 6 6 5 5 A 7
lom Drain Current, Pulsed .12 12 10 10 A
Vss Voltage, Gate-to-Source'® +40 +40 +40 +40 Vv
R Power Dissipation? 90 90 90 90 W
I Drain Current, Clamped Inductive® 6 6 5 5 A
T (oper) | Junction Operating Temperature ~551t0+150 | —55t0+150 | —55t0 +150 | —551t0 +150 | °C
Tae Storage Temperature )
Lead Temperature during soldering,
1.6 mm (.063") from case for 10 sec max +300 ) +300 +300 +300 °C
Notes:
1. Vgs = 0.

2. Linear Derating Factor = 0.8W/°C (see Figure 2).
3. Inductance = 100 uH, Clamp Voltage = .8 Vpss (se€ Figures 15 & 16).
4. Typical MOS handling precautions should be observed.
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Figure 1. Safe Operating Area for All Types. (T. = 25°C). Figure 2. Derating Curve for All Types. _
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Figure 3. Typical Thermal Response Characteristics Figure 4. Typical Normalized On-Resistance Versus Chip

for All Types. Temperature.



Figure 5. Typical Transfer Characteristics for All Types.
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Figure 9. Typical Drain Characteristics for All Types.
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Figure 6. Typical On-Resistance Characteristics for All Types.
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Figure 8. Typical Capacitances for All Types.
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Figure 10. Typical Drain Characteristics for All Types.
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Figure 11. Switching Speed Measurement Test Circuit. Figure 12. Typical Switching Speed Versus Drain Current
for All Types.
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Figure 13. Definition of Switching Times. Figure 14. Typical Switching Waveforms.
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Figure 15. Circuit for Clamped Inductive Switching. Figure 16. Typical Clamped Inductive Switching Waveforms.



Substrate-Drain Diode Ratings and Characteristics

HPWR-6501 HPWR-6503

Symbol Parameters HPWR-6502 | HPWR-6504 Units Test Conditions
MOSFET symbol showing reverse
lor Continuous Reverse 6 5 Amax | P-Njunction rectifier

Drain Current

loam Pulsed Reverse 12 10 Amax l %

Drain Current

Veo Diode Forward 09 0.9 Viyp | T, =25°C, Iz = o,
Voltage Vs = OV
t,. Reverse Recovery 150 150 nstyp | T, = 150°C, I = lpam,
Time dle/dt = 100 A/uS
10 77
7 Ji7
+125°CA—f—f -s5°C

Voo —V

Figure 17. Typical Substrate-Drain Diode Conduction
Characteristics for All Types.

22.23 (0.875)
' MAX. DIA. 11.43 (0.450)
- TEKTRONIX P§022 3.43 — 6.35 (0.250)
AC CURRENT PROBE (0.135) MAX. — I_____
ISOLATION = 1500 so0, 3
TRANSFORMER W TO OSCILLOSCOPE SEATING
10V <—-v—M—~ T — TANE
e EHE 015 uh 1.08 (0.043) R
900 pF* 7 3 2 HoLEs 97 0.038) DA~ [+ L 7.92 (0.312) MIN.
| -3, DEVICE 4.00 (0.161) 27.94
7.5K < i—f_,z UNDER . 3.84 (0.151) DiA. (1.10) MAX.
TEST
D2601M GATE D ¥ 4064
HP214A SOURCE *17.65 (o.srs)I :
PULSE GENERATOR 1 Yies '(0,655,30(‘1:;3 m)x.
, @ 40 (1.
2N6s8 DRAIN (CASE)-/ 29.90 (1.177)
EXT TRIGGER PULSE 572 0.225) \EA |
INPUT QUTPUT 5.21(0.208) —» |«t 11.18 (0.440) »
TRIGGER *ADJUST TO OBTAIN SPECIFIED 10.67 (0.420)
CONDITIONS « MEASURED AT SEATING PLANE
TO OSCILLOSCOPE Ui\ UES SHOWN ARE NOMINAL)

CONFORMS TO JEDEC OUTLINE TO-3
DIMENSIONS IN MILLIMETERS AND (INCHES)

Figure 18. Substrate-Drain Diode Reverse Recovery Time Figure 19. Package Outline.
Test Circuit.
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For more information call your local HP Sales Office or East (301) 948-6370 — Midwest (312) 255-9800 — South (404) 955-1500 — West (213) 970-7500. Or write: Hewlett-Packard Components, 350 West Trimble Road, San
Jose, California 95131. In Europe, Hewlett-Packard GmbH, P.0. Box 250, Herrenberger Str. 110, D-7030 Boeblingen, West Germany. In Japan, YHP, 3-29-21, Takaido-Higashi, Suginami Ku, Tokyo 168.

Printed in U.S.A. Data Subject to Change 5953-4431 (09/80)



