CISSOID The Leader in High Temperature
Semiconductor Solutions

CHT-NMOS8001-PRELIMINARY veson

DATASHEET

High-Temperature, 80V / 1A N-Channel MOSFET

General description

The CHT-NMOS8001 is a Medium Power
80V/1A N-channel power MOSFET'’s de-
signed to achieve high performance in an
extremely wide temperature range: typical
operation temperature goes from -55°C to
225°C.

The CHT-NMOS8001 is available in a tiny
TDFP16 hermetically-sealed Ceramic SMD

Features

Specified from -55 to +225°C (Tj)
Drain voltage up to 80V

Max DC drain current: 1A

Maximum pulsed drain current:

o 3A@ 225°C
o 52A@ 25°C

package. *  Ropson (typical):
o 1.56Q @ 225°C
o 0.76 Q @ 25°C
D e Vgs=-55Vto+5.5V
1 G — 16 e Anti-series ESD diodes between gate
2 — — 15 and source allow negative Vgs volt-
A — — 1 14
age
P — — 1 13
5 — ,LI[, L e Available in tiny TDFP16 (5x5.5mm)
6 —— 11 hermetically-sealed ceramic SMD
"—s D1 package
8 — 1 9
Applications
o Well logging
e Oil & Gas
e Aeronautics & aerospace
e Automotive
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Package type (TDFP16) & Pinout
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Pin # Pin Name Pin Description
1 MOSFET gate
> G
16 3
15 4
5
14 2 s MOSFET source
13 7
8
12 9
11 10
11 i
10 D MOSFET drain
12
9 13
14
15 NC NC
16 NC NC

The 2 vertical large leads are internally connected to S and are also connected to the pack-

age heat sink. Those 2 vertical pins MUST be connected at PCB level to S
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Absolute Maximum Ratings Operating Conditions

Gate-to-Source voltage Vgs -5.5V to 5.5V

Gate-to-S ltage V, -5V to 5V
Drain-to-Source voltage Vps 0V to 80V ate-to-source vollage Ves °
N Drain-to-Source voltage Vps 0V to 80V
Power dissipation T,=25°C 2.5W .
Derating Fact 0.015W/°C Drain DC current Ips OAto 1A
erating ractor ' Junction temperature -55°C to +225°C
ESD Rating Maximum DC current depends as well on thermal
Human Body Model CLASS 2 (>2KV) characteristics (0a, Ta)

Stresses above those listed in “Absolute Maximum Ratings” may cause permanent damage to the device. This is a stress only rating
and operation of the device at these or any other conditions above those indicated in the operational sections of this specification is
not implied. Frequent or extended exposure to absolute maximum rating conditions or above may affect device reliability.
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Electrical characteristics

DC Characteristics
Unless otherwise stated, T; =25°C. Bold figures point out values valid over the whole temperature range (T; =-55°C to
+225°C).

Parameter Symbol | Condition Min Typ Max | Unit
Threshold voltage \a Vi =Vps @ Ip =1 mA 0.85 1.6 195 [V
Drain cut-off current Ipss Voo 2OV, V=80V, T225°C > nA
Ves =0V, Vps =80V, T;j=225°C 11 uA
1 Vgs =5V, Vps =50mV, T;=25°C 1 nA
Gate leakage current loss Vs =5V, Vps =50mV, T=225°C 120 nA
Vgs =5V, Tj=-55°C 0.57 Q
Static drain-to-source resistance Roson Vs =5V, Tj=25°C 0.76 Q
Ves =5V, T;=225°C 1.56 Q
Breakdown drain-to-source voltage® | Vgros Vs =0V 80 \

Dynamic Characteristics
Unless otherwise stated, T; =25°C. Bold figures point out values valid over the whole temperature range (T; =-55°C to
+225°C).

Parameter Symbol | Condition Min | Typ | Max | Unit
Input capacitance Ciss ]}LG;;A?_'VZDC’ Vos =80Voc 232 pF
Output capacitance Coss ?iGi;A?_'VZDC’ Vos =80Voc 38 pF

; Vs =0Voc, Vs =80Vpc
Feedback capacitance Chrss f= 1MHz 9.8 pF

Switching Characteristics
Unless otherwise stated, T; =25°C. Bold figures point out values valid over the whole temperature range (T; =-55°C to
+225°C) (cfr Figure 13: Switching energy losses/timings measurement setup)

Parameter Symbol | Condition Min | Typ | Max | Unit

Turn-off delay time TaoFF) _ A 9.1 ns

Rise time T, Vos=40V, ID= 14 7.1 ns

" VGS :5VY RG =10Q

Turn-on delay time Taon 25°C 4.5 ns

Fall time Tt 9.5 ns
Vps =80V, Vgs =5V 2us pulse, 7 A
-55°C

Maximum drain current I \ZIESESOV, Ves =5V 2uis pulse, 5.2 A
VDS :80V, VGS =5V 2“3 pulse, 3 A
225°C

Turn-On energy Eon Vps =40V, ID= 1A 350 nJ

Turn-Off energy E it Vgs =5V, Rg = 10Q 63 nJ

Total switching energy Eot 25°C 413 nJ

Parameter Symbol | Condition Min Typ Max | Unit

Forward voltage Ve IF=1mA, T;=25°C 0.6 \Y

Forward current I 12 | A

Thermal Characteristics

Parameter Symbol | Condition Min | Typ | Max | Unit

Thermal resistance o

(junction-to-case, TDFP16) Osc 1 cw

Thermal resistance PCB pad area: 0.42 cm? 82

i : 2 °

(junction-to-air, TDFP16) Osa PCB pad area: 2.94 cm2 71 Cw
PCB pad area: 5.46 cm 68

! Includes ESD diode leakage current.

2 Voltage for which the cut-off current evolution versus Vps becomes exponential.
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Typical Performance Characteristics
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Figure 1: Drain current vs. gate voltage (VDS = Figure 2: Threshold voltage vs. junction
50mV). temperature.
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Figure 3: Switching energy losses (VDS= 60V, Figure 4: Switching energy losses (VDS= 40V,
Tj=25°C) Tj=25°C)
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Figure 5: Drain-source resistance vs. gate Figure 6: On-state drain source resistance vs.
voltage(VDS=50mV) junction temperature (VGS=5V, VDS=50mV).
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Figure 7: Maximum pulsed drain current vs.
temperature (VGS=5V).

Figure 8: Body diode forward current vs. forward
voltage and temperature
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Figure 9: Cut-off current vs. junction temperature
(VGS=0V, VDS=80V).

Figure 10: Gate and ESD diode leakage current vs.
junction temperature (VGS=5V, VDS=50mV).

Vg=5V

IS

Vg=av

Draip,Current [A]

Vg=3v

vg=2v

0 1 2 3 4 5 6
Drain-to-Source Voltage [V]

35

3

Vg=5V
25
Vg=av

2 Y
<
£
5 Z
3
< Vg=3V
El /
05 =1

0

0 1 2 3 4 5 6
Drain-to-Source Voltage [V]

Figure 11: Pulsed drain current vs drain voltage
(Tj=25°C)

Figure 12: Pulsed drain current vs drain voltage
(Tj=225°C)
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Figure 13: Switching energy losses/timings measure- Figure 14: Timing definition diagram
ment setup

400.00

350.00 -

300.00

250.00

200.00

150.00

100.00 \
\_| Coss

50.00

Capacitance (pF)

Crs;

0.00

0 10 20 30 40 50 60 70 80
Drain-Source voltage (V)

Figure 15: Typical capacitances
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Package Dimensions (TDFP16)
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Ordering Information

Product Name

Ordering Reference

Package

Marking

CHT-NMOS8001

CHT-PLA4091A-TDFP16-T

TDFP16

CHT-PLA4091A
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Contact & Ordering

CISSOID S.A.

Headquarters and
contact EMEA:

CISSOID S.A. — Rue Francqui, 3 — 1435 Mont Saint Guibert - Belgium
T:+43210489210-F: +32 1088 98 75

Email: sales@cissoid.com

Sales
Representatives:

Visit our website: http://www.cissoid.com

Disclaimer

Neither CISSOID, nor any of its directors, employees or affiliates make any representations or extend any warranties
of any kind, either express or implied, including but not limited to warranties of merchantability, fitness for a particular
purpose, and the absence of latent or other defects, whether or not discoverable. In no event shall CISSOID, its di-
rectors, employees and affiliates be liable for direct, indirect, special, incidental or consequential damages of any kind
arising out of the use of its circuits and their documentation, even if they have been advised of the possibility of such
a damage. The circuits are provided “as is”. CISSOID has no obligation to provide maintenance, support, updates, or

maodifications.
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