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FET Spec Sheet 1
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TOSHIBA

25K2847

TOSHIBA FIELD EFFECT TRANSISTOR SILICON N CHANNEL MQS TYPE (z-MQSII)

25K2847

HIGH SPEED, HIGH CURRENT SWITCHING APPLICATIONS
DC-DC CONVERTER AND MOTOR DRIVE APPLICATIONS

® Low Drain-Source ON Resistance

e High Forward Transfer Admittance :

: Rpg (ony=1.1Q (Typ.)

[Ygg| =7.0S (Typ.)
® Low Leakage Current : Ipgg=100xA (Max.) (Vpg="720V)

® Enhancement-Mode : Vi, =2.0~4.0V (Vpg=10V, Ip=1mA)

MAXIMUM RATINGS (Ta = 25°C)

INDUSTRIAL APPLICATIONS
Unit in mm

158405 | #3602
w
“
-~
g T Y

210405

3 6MAX.
S

D

CHARACTERISTIC SYMBOL | RATING | UNIT
Drain-Source Voltage Vpss 900 v
Drain-Gate Voltage (Rgg=20k()) VDGR 900 A
Gate-Source Voltage Vass 130 \
Drain Current gflse igp 22 ﬁ
Drain Power Dissipation (T¢=25°C) Pp 85 w
Single Pulse Avalanche Energy** Eas 799 md
JEDEC —
Avalanche Current IAR 8 A
Repetitive Avalanche Energy* EAR 8.5 mJ||EIAd —
Channel Temperature Teh 150 °¢c ||TOSHIBA  2-16F1B
Storage Temperature Range Tstg —-55~150 °C Weight : 5.8g (Typ.)
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EX 109-32
* Do you think can we make CMOS circuit by (bipolar) transistors?
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FET Spec Sheet 2
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Exercise: EX 110-1 p46 [STE-101-213]]

e ALV MOSFET D EAKRFELZ A IS
e VIXEE. /I IXER. FRITERF DFL7> s V/—Z G &—F
* (2.51) 11542(2 /855 57)

Execisel

Answer following questions simply (long if you like ©).

« EX 110-11 What stands for Vbps and ID?

« EX 110-12 What is the (electric) relation between Vbs and ID?
12 (X Class Web “LiR—F [ZTKRIEET

e ERIDOLAR—FE. HIEALG IR—D LI EIFENTLEEELY, RHIZIE., SEIDEE
ODAR. BHIZDODWVTORBEPELEZIEEALTLESLY,
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FX_110-1 p46 [STE-101-213]

* Figure 2.21 plots Ip versus Vbs (with VGs as a parameter) for an NMOS transistor. In
the triode region, the transistor behaves like a voltage-controlled resistor, while in
the saturation region, it acts as a voltage-controlled current source (when the
channel-length modulation effect is ignored). Also shown is a plot of Ip as a function
of VGs (with Vbs a constant). As expected a linear relationship is observed for values
of VGs >> VT Notice also how the current does not drop abruptly to 0 at VaGs = VT. At
that point, the device goes into subthreshold operation. To turn the device
completely off, the gate-source voltage has to be substantially lower than Vr.
Subthreshold conduction is discussed in more detail later in the chapter, when we
discuss some second-order effects in MOS transistors.

* All the derived equations hold for the PMOS transistor as well. The only difference
is that for PMOS devices, the polarities of all voltages and currents are reversed.
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[STE-101-213]

THEDEVICES  Chapter 2 (2.51)

Bt

Figure 2.21 plots I, versus Vpg (with Vgas a
the triode region, the transistor behaves like a voltage-controlled resi e in the sat-
uration region, it acts as a voltage-controlled current (when the channel-length
modulation effect is ignored). Also shown is a plot of /T, as a function of Vs (with Vpg
a constant). As expected a linear relationship is observed for values of V¢ >> V5 Notice
also how the current does not drop abruptly to 0 at V54 = Vy. Al that point, the device goes
into subthreshold operation. To turn the device completely off, the gate-source voltage has
to be substantially lower than V. Subthreshold conduction is discussed in more detail later
in the chapter, when we discuss some second-order effects in MOS transistors.

All the derived equations hold for the PMOS transistor as well. The only difference
is that for PMOS devices, the polarities of all voltages and currents are reversed.

i
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(a) I, as a function of Vpg (b) /i as a function of VGS
[T (for Vg =5 V).
Figure 2.21 |-V characteristics ol NMOS transistor (W= 100 um, L = 20 um in a 1.2 pm CMOS technology).
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Exercise: EX 110-2 p47 [STE-101-214]

e 1ably: MOSFET DM ZFEEmMI OFHA TS
« ERNZRYFCHELTMOSFETOREBATFARTHLZE
* 2.3.3 Dynamic Behavior  CE1=55A THL

o A—4 sk 3XIE MOS Structure Capacitors 1654 Figure 2.15
Exercise

Answer following questions simply (long if you like ©).

 EX 110-21 Why is the capacitance issue for MOS (FET) beside the (bipolar) transistor?
e EX 110-22 What type of capacitances does MOS have?

e EX 110-23 Is capacitance between Gate and Source variable?

IR (EClass Web “LFR—K IZTKEEET
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FX 110-2 p47 [STE-101-214]

* MOS Structure Capacitances

* The gate of the MOS transistor is isolated from the conducting channel by the gate oxide that has a

capacitance per unit area equal to Cox = Eox/Tox. From the |-V equations, we learned that it is
useful to have Cox as large as possible, or to keep the oxide thickness very thin. The total value of
this capacitance is called the gate capacitance Cg and equals CoxWL. This gate capacitance can be
decomposed into a number of elements, each with a different behavior. Obviously, one part of Cg
contributes to the channel charge, and is discussed in a subsequent section. Another part is solely
due to the topological structure of the transistor. This component is the subject of the remainder of
this section.

e Consider the transistor structure of Figure 2.23. Ideally, the source and drain diffusion should end
right at the edge of the gate oxide. In reality, both source and drain tend to extend somewhat below
the oxide by an amount xd, called the lateral diffusion. Hence, the effective channel of the
transistor Leff becomes shorter than the drawn length (or the length the transistor was originally
designed for) by a factor of 2xd. It also gives rise to a parasitic capacitance between gate and source
(drain) that is called the overlap capacitance. This capacitance is strictly linear and has a fixed value

Figure 2.23
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EX 110-2 p4d/ STE 101-214]
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The gate of the MOS transistor is isolated frgm the Ir:unducﬁng channel by the gate oxide
that has a capacitance per unit area equal 16 C,, = €,, / 1,,. From the I-V equations, we
learned that it is useful to have C,, as pmsihic: or to keep the oxide thickness
thin. The total value of this capaci is called the gate capacitance C, and
CoWL. This gate capacitance can be decomposed into a number of :!:m-:ntn. each
d:ffr.mnl; behavior. Obviously, one part of C, contributes to the channel charge,
cussed in a subsequent section. Another plrt is solely due to the topological ure
the transistor. This component is the subject of the remainder of this section/ [ {\ || 5 fu[
Consider the transistor structure of Figure 2.23, Ideally, the sourc E
sion should end right at the edge of the gate oxide. In reality, both s and drain tend to
extend somewhat below the oxide by an amount x,, called the lareral diffusion. Hence, the
effective channel of the transistor L 4 becomes shorter than the drawn length (or the length
the transistor was originally dcmg,nnd for) by a factor of 2x,. It also gives rise to a parasitic | 4} /}:
capacitance between gate and source (drain) that is called the overlap capacitance. This
capnmmnc:lsstricﬂytmnarnndhunﬁmduluu iS4

Figure 2. 23
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