LENESAS

2SK3390

Silicon N-Channel MOS FET
UHF Power Amplifier

REJ03G0208-0301

Rev.3.01
Apr.22,2005
Features
» High power output, High gain, High efficiency
PG =17 dB, Pout = 6.31 W, nadd = 60% min. (f = 836 MHz)
» Compact package capable of surface mounting
Outline
RENESAS Package code : PLSS0003ZA-A
(Package name: RP8P)
D
3
1
co—l
£3 1. Gate
2 2. Source
S 3. Drain
Note: Marking is “IX".
Absolute Maximum Ratings
(Ta=25°C)
Item Symbol Ratings Unit
Drain to source voltage Vpss 17 \%
Gate to source voltage Vass +10 \Y
Drain current Ip 1 A
Drain peak current Ipgpuise) " 2.5 A
Channel dissipation Pch Mo 20 W
Channel temperature Tch 150 °C
Storage temperature Tstg —45 to +150 °C

Notes: 1. PW < 1sec, Tch <150°C
2. Value at Tc = 25°C

This Device is sensitive to Electro Static Discharge. An Adequate handling procedure is requested.
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Electrical Characteristics

(Ta=25°C)
Item Symbol Min. Typ Max. Unit Test Conditions

Zero gate voltage drain Ipss — — 10 MA  [Vps=13.7V,Ves=0
current
Gate to source leak current lgss — — +5 LA Ves =210V, Vps =0
Gate to source cutoff voltage Vs (off) 2.2 — 3.0 V Ib=1mA, Vps =13.7V
Input capacitance Ciss — 275 — pF  |Ves=5V,Vps=0,f=1MHz
Output capacitance Coss — 105 — pF  |Vps=13.7V,Ves=0,f=1MHz
Output Power Pout 6.31 — — W Vps =13.7V, lIpo =0.25 A

f =836 MHz, Pin = 126 mW
Added Efficiency nadd 60 — — % Vps=13.7V, lpo =0.25 A

f =836 MHz, Pin = 126 mW
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Drain to Source Saturation Voltage
VDS(sat) (V)
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Drain to Source Saturation Voltage vs.

Gate to Source Cutoff Voltage vs.

Drain Current Ambient Temperature
10 — 3.6
H——
T [
3 25°C Qo
(o))
1 \ /é % 3.2
75°C >
| | 22>28 ~———_ 10ma ]
0.1 Z I} So [ .
= Tc= 8 324\ ~——1__Img
> O 2.
0.03 /; 3~ \\ID S01my |
Z i)
0.01 — Z S 20 —
/4 H © ‘
.003 Ves =10V} o ]
Pulse Test || Vps =13.7V
.001 i 1.6 ‘
0.01 0.08 0.1 03 1 3 10 -25 0 25 50 75 100 125
Drain Current Ip  (A) Ambient Temperature Ta (°C)
Input Capacitance vs. Output Capacitance vs.
Gate to Source Voltage Drain to Source Voltage
29 100
o
e
28 @
30
— T~ 4 8
27 \\ / ] T
3 10 Bis
\ 2
26 a
©
\\ // 8
5
3
25 - =1
vV VDS =0 8 VGS =0 —
f=1MHz | f=1MHz

24 L 1 LU

-10 -6 -2 2 6 10 0.1 0.3 1 3 10 30
Gate to Source Voltage Vgs (V) Drain to Source Voltage Vps (V)
Reverse Transfer Capacitance vs. Output Power, Added Efficiency vs.

Drain to Gate Voltage Input Power
10 10 ‘ ‘ 100
Pout |
; s 8 = = 80
\\\\\ a 6 7 T‘]addi 60

1 AN g /

g 4 40
s |/

s ./

> —

03 3 2l Vps =137V ] 5,
Vgs =0 — lpo =0.25A |
f=1MHz f =836 MHz

0.1 LI | 0 | | | | 0

0.1 0.3 1 3 10 30 0 50 100 150 200 250

Drain to Gate Voltage Vpg (V)

Input power Pin (mW)

Added Efficiency nadd (%)

Rev.3.01, Apr.22,2005, page 3 of 9

RENESAS



https://www.datasheetcrawler.com/
https://www.stockedmro.com/

2SK3390

S11 Parameter vs. Frequency

Test condition: Vps = 13.7 V, Zo =50 Q
50 to 2550 MHz (50 MHz step)
B——= (Ip =250 mA)

S12 Parameter vs. Frequency

135¢

180°

-135°

90°

-90°

Scale: 0.02 / div.

45°

Test condition: Vps =13.7V, Zo =50 Q

50 to 2550 MHz (50 MHz step)
B—= (Ip = 250 mA)

S21 Parameter vs. Frequency

90° Scale: 10/ div.

135° 45°

180° 0°

-135° —45°

-90°

Test condition: Vps =13.7V,Zo =50 Q
50 to 2550 MHz (50 MHz step)
B——= (ID = 250 mA)

S22 Parameter vs. Frequency

Test condition: Vps =13.7V,Zo =50 Q
50 to 2550 MHz (50 MHz step)
m—= (ID = 250 mA)
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S Parameter
(Vps =137V, Ip = 250 mA, Test Power Level = +5dBm, Zo = 50 Q)

S11 S21 S12 S22
f (MHz) Mag Deg Mag Deg Mag Deg Mag Deg
50 0.761 -69.6 22.54 144.6 0.0130 56.7 0.518 -37.9
100 0.802 -105.3 18.78 1245 0.0187 38.1 0.448 -64.1
150 0.841 -124.6 15.25 110.6 0.0210 24.5 0.425 -80.6
200 0.860 -136.3 12.40 100.9 0.0222 16.0 0.418 -91.1
250 0.872 -143.8 10.33 93.5 0.0226 9.7 0.427 -98.3
300 0.880 -149.2 8.68 87.2 0.0225 4.8 0.443 -104.0
350 0.887 -153.0 7.44 82.1 0.0223 1.3 0.465 -108.4
400 0.891 -155.9 6.50 77.5 0.0217 -2.3 0.488 -112.1
450 0.896 -158.1 5.70 73.3 0.0210 -5.1 0.513 -115.6
500 0.898 -160.1 5.05 69.7 0.0205 -7.3 0.535 -118.4
550 0.901 -161.7 453 66.0 0.0197 -9.2 0.560 -121.1
600 0.906 -162.9 4.06 62.8 0.0190 -11.0 0.582 -123.4
650 0.908 -164.0 3.67 59.8 0.0183 -12.3 0.604 -125.8
700 0.912 -165.0 3.33 57.1 0.0175 -13.5 0.627 -127.9
750 0.914 -165.7 3.04 54.6 0.0167 -14.1 0.644 -129.8
800 0.915 -166.4 2.78 52.2 0.0160 -14.6 0.661 -131.6
850 0.920 -167.2 2.56 49.8 0.0152 -15.0 0.679 -133.3
900 0.921 -167.7 2.36 47.8 0.0144 -14.7 0.696 -134.9
950 0.922 -168.2 2.19 45.8 0.0138 -14.3 0.708 -136.6
1000 0.926 -168.9 2.03 43.8 0.0132 -14.0 0.722 -137.9
1050 0.928 -169.3 1.89 41.9 0.0125 -12.9 0.733 -139.2
1100 0.928 -169.8 1.76 40.1 0.0119 -11.9 0.745 -140.7
1150 0.929 -170.2 1.65 38.6 0.0112 -10.5 0.754 -141.7
1200 0.932 -170.5 1.54 37.2 0.0107 -8.4 0.763 -143.0
1250 0.931 -171.0 1.45 35.7 0.0102 -6.4 0.773 -144.1
1300 0.933 -171.5 1.36 34.1 0.0098 -4.2 0.784 -145.4
1350 0.933 -171.8 1.29 32.8 0.0094 -1.6 0.790 -146.3
1400 0.936 -172.0 1.22 314 0.0090 15 0.796 -147.3
1450 0.937 -172.3 1.15 30.4 0.0087 5.1 0.803 -148.2
1500 0.939 -172.7 1.09 29.1 0.0085 8.0 0.809 -149.0
1550 0.940 -173.0 1.04 28.1 0.0083 11.6 0.816 -149.6
1600 0.942 -173.5 0.99 26.8 0.0081 15.5 0.822 -150.4
1650 0.941 -173.7 0.94 25.8 0.0080 20.0 0.828 -151.4
1700 0.942 -173.9 0.90 24.7 0.0079 23.4 0.832 -151.9
1750 0.942 -173.9 0.86 23.8 0.0080 27.6 0.835 -152.7
1800 0.944 -174.2 0.82 23.0 0.0081 31.1 0.837 -153.4
1850 0.944 -174.4 0.78 22.0 0.0082 34.8 0.843 -154.0
1900 0.947 -174.4 0.75 214 0.0083 38.1 0.846 -154.6
1950 0.947 -174.7 0.72 204 0.0086 41.8 0.849 -155.3
2000 0.950 -174.9 0.70 19.6 0.0089 44.6 0.854 -155.7
2050 0.946 -175.2 0.67 18.7 0.0091 47.2 0.857 -156.6
2100 0.950 -175.2 0.65 17.7 0.0094 49.6 0.858 -157.1
2150 0.946 -175.5 0.62 17.0 0.0097 52.0 0.860 -157.8
2200 0.947 -175.8 0.60 16.3 0.0101 54.5 0.862 -158.2
2250 0.946 -175.8 0.58 15.5 0.0105 55.9 0.863 -158.7
2300 0.947 -176.1 0.56 14.8 0.0109 57.9 0.866 -159.2
2350 0.945 -176.4 0.54 14.1 0.0112 59.6 0.867 -159.9
2400 0.943 -176.6 0.52 13.2 0.0116 60.6 0.870 -160.3
2450 0.945 -176.8 0.51 125 0.0121 61.7 0.869 -160.8
2500 0.946 -177.3 0.49 11.8 0.0125 63.0 0.873 -161.2
2550 0.946 -177.6 0.48 11.3 0.0129 64.1 0.872 -161.7
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(Vps=4.5V, Ip =250 mA, Test Power Level = +5dBm, Zo = 50 Q)

S11 S21 S12 S22
f (MHz) Mag Deg Mag Deg Mag Deg Mag Deg

50 0.832 -65.3 9.46 146.5 0.0232 49.0 0.376 -103.4
100 0.820 -115.8 9.28 120.3 0.0310 27.6 0.471 -133.2
150 0.857 -138.4 8.01 105.4 0.0335 16.6 0.518 -144.8
200 0.866 -149.1 6.79 96.7 0.0342 9.9 0.539 -150.6
250 0.869 -154.9 5.80 91.0 0.0345 5.5 0.553 -153.8
300 0.871 -158.7 4.94 86.1 0.0343 15 0.566 -155.8
350 0.875 -161.2 4.30 82.3 0.0339 -1.4 0.577 -156.7
400 0.876 -163.1 3.79 78.7 0.0335 -4.3 0.590 -157.4
450 0.880 -164.5 3.37 75.5 0.0328 -6.4 0.601 -158.0
500 0.883 -165.8 3.01 72.7 0.0323 -8.4 0.613 -158.1
550 0.884 -166.8 2.71 69.9 0.0315 -10.2 0.627 -158.8
600 0.887 -167.6 2.46 67.3 0.0308 -11.9 0.637 -158.7
650 0.889 -168.2 2.24 65.0 0.0300 -13.3 0.649 -158.8
700 0.892 -168.9 2.05 62.5 0.0293 -14.8 0.660 -159.1
750 0.893 -169.2 1.88 60.5 0.0284 -15.6 0.670 -159.3
800 0.896 -169.9 1.74 58.4 0.0276 -16.5 0.682 -159.4
850 0.899 -170.2 1.61 56.5 0.0269 -17.5 0.694 -159.6
900 0.901 -170.6 1.50 54.6 0.0260 -18.2 0.704 -159.9
950 0.903 -170.8 1.39 52.7 0.0252 -18.7 0.714 -160.3
1000 0.907 -171.2 1.30 51.0 0.0244 -19.1 0.723 -160.6
1050 0.909 -171.5 1.22 49.4 0.0237 -19.4 0.732 -161.0
1100 0.910 -171.8 1.15 47.8 0.0230 -19.7 0.739 -161.1
1150 0.913 -172.3 1.08 46.2 0.0221 -19.9 0.746 -161.5
1200 0.912 -172.3 1.02 45.0 0.0214 -19.8 0.754 -162.0
1250 0.915 -172.6 0.96 43.3 0.0207 -19.7 0.761 -162.3
1300 0.919 -172.9 0.91 42.1 0.0200 -19.7 0.769 -162.9
1350 0.918 -173.2 0.86 40.8 0.0194 -19.1 0.775 -163.1
1400 0.920 -173.5 0.82 39.5 0.0187 -18.6 0.780 -163.5
1450 0.922 -173.6 0.78 38.4 0.0181 -18.0 0.788 -163.8
1500 0.923 -173.9 0.74 37.2 0.0174 -17.1 0.793 -164.1
1550 0.927 -174.2 0.71 36.2 0.0168 -16.3 0.797 -164.1
1600 0.928 -174.4 0.68 35.1 0.0163 -15.6 0.803 -164.6
1650 0.927 -174.6 0.65 34.1 0.0157 -14.4 0.809 -164.8
1700 0.928 -174.6 0.62 33.1 0.0152 -13.1 0.813 -165.4
1750 0.930 -174.7 0.59 32.2 0.0148 -12.0 0.814 -165.7
1800 0.931 -175.0 0.57 31.7 0.0143 -10.3 0.818 -165.9
1850 0.931 -175.2 0.55 30.5 0.0139 -8.6 0.821 -166.2
1900 0.934 -175.1 0.53 29.8 0.0136 -6.8 0.826 -166.3
1950 0.936 -175.4 0.51 29.1 0.0132 -5.5 0.828 -166.8
2000 0.937 -175.4 0.49 28.1 0.0129 -2.9 0.833 -167.2
2050 0.932 -175.7 0.47 27.3 0.0126 -0.9 0.835 -167.6
2100 0.936 -175.8 0.46 26.3 0.0123 1.0 0.838 -168.0
2150 0.935 -176.0 0.44 25.6 0.0121 3.3 0.838 -168.4
2200 0.937 -176.3 0.43 25.1 0.0119 6.2 0.842 -168.7
2250 0.936 -176.3 0.41 24.2 0.0118 8.0 0.844 -169.0
2300 0.937 -176.6 0.40 234 0.0116 10.7 0.848 -169.2
2350 0.937 -176.7 0.39 22.8 0.0116 12.8 0.847 -169.8
2400 0.937 -177.2 0.38 22.0 0.0116 15.3 0.852 -170.0
2450 0.938 -177.3 0.37 21.3 0.0116 17.8 0.852 -170.2
2500 0.937 -177.7 0.36 20.6 0.0116 19.8 0.853 -170.6
2550 0.939 -177.9 0.35 20.2 0.0116 22.4 0.852 -170.9
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(Vps=6V, Ip =250 mA, Test Power Level = +5dBm, Zg = 50 Q)

S11 S21 S12 S22
f (MHz) Mag Deg Mag Deg Mag Deg Mag Deg
50 0.748 -68.2 12.89 146.5 0.0214 53.3 0.372 -84.0
100 0.820 -116.0 11.53 120.1 0.0281 30.4 0.428 -119.1
150 0.850 -137.0 9.88 105.7 0.0304 18.7 0.466 -133.7
200 0.860 -146.8 8.27 97.3 0.0315 11.1 0.487 -141.1
250 0.866 -152.4 7.00 91.3 0.0318 6.2 0.502 -144.8
300 0.867 -156.4 5.90 86.3 0.0316 1.7 0.517 -147.5
350 0.876 -159.2 5.10 82.1 0.0313 -1.4 0.532 -148.8
400 0.877 -161.4 4.45 78.3 0.0308 -4.3 0.548 -149.7
450 0.880 -163.1 3.94 75.0 0.0302 -6.9 0.564 -150.9
500 0.883 -164.4 3.50 71.7 0.0295 -9.0 0.578 -151.1
550 0.885 -165.5 3.15 69.0 0.0288 -10.7 0.594 -151.7
600 0.889 -166.4 2.85 66.1 0.0281 -12.4 0.610 -152.3
650 0.891 -167.1 2.58 63.5 0.0272 -13.8 0.623 -152.6
700 0.895 -167.9 2.36 61.1 0.0265 -15.2 0.639 -153.1
750 0.898 -168.4 2.16 59.0 0.0256 -16.2 0.654 -153.5
800 0.900 -168.9 1.99 56.6 0.0248 -17.1 0.667 -153.9
850 0.900 -169.3 1.84 54.7 0.0240 -18.0 0.679 -154.4
900 0.904 -169.6 1.71 52.8 0.0232 -18.6 0.694 -154.7
950 0.908 -170.1 1.59 50.9 0.0224 -19.0 0.705 -155.5
1000 0.910 -170.5 1.49 49.1 0.0216 -19.2 0.715 -156.0
1050 0.912 -170.8 1.39 47.5 0.0208 -19.6 0.725 -156.5
1100 0.913 -171.2 1.30 45.8 0.0200 -19.6 0.732 -157.0
1150 0.916 -171.6 1.22 44.1 0.0193 -19.6 0.741 -157.5
1200 0.919 -171.9 1.15 42.9 0.0185 -19.2 0.752 -157.9
1250 0.920 -172.3 1.08 414 0.0178 -18.9 0.759 -158.5
1300 0.921 -172.4 1.02 40.1 0.0172 -18.0 0.768 -159.1
1350 0.920 -172.7 0.97 38.8 0.0165 -17.6 0.775 -159.6
1400 0.924 -172.9 0.92 37.6 0.0159 -16.8 0.783 -159.9
1450 0.926 -173.2 0.87 36.5 0.0153 -15.8 0.788 -160.4
1500 0.927 -173.5 0.83 35.2 0.0147 -14.5 0.792 -160.8
1550 0.929 -173.8 0.79 34.2 0.0142 -13.2 0.800 -161.3
1600 0.930 -173.9 0.75 33.0 0.0137 -11.8 0.803 -161.6
1650 0.930 -174.2 0.72 31.9 0.0132 -10.0 0.811 -162.0
1700 0.931 -174.2 0.69 31.0 0.0128 -8.5 0.816 -162.7
1750 0.932 -174.4 0.66 30.2 0.0123 -6.6 0.818 -162.9
1800 0.935 -174.7 0.63 29.4 0.0120 -4.6 0.822 -163.3
1850 0.935 -174.8 0.61 28.3 0.0117 -2.0 0.827 -163.5
1900 0.938 -174.8 0.58 27.9 0.0114 0.5 0.830 -163.9
1950 0.937 -175.1 0.56 26.8 0.0111 2.6 0.832 -164.4
2000 0.942 -175.2 0.54 26.4 0.0109 5.6 0.836 -164.9
2050 0.936 -175.5 0.52 25.2 0.0108 8.0 0.840 -165.3
2100 0.940 -175.7 0.50 24.5 0.0106 11.2 0.842 -165.7
2150 0.940 -175.8 0.49 23.6 0.0105 13.7 0.843 -166.3
2200 0.938 -176.1 0.47 22.9 0.0105 16.9 0.846 -166.5
2250 0.938 -176.1 0.45 22.2 0.0105 19.4 0.844 -166.7
2300 0.940 -176.4 0.44 21.5 0.0105 22.2 0.850 -167.2
2350 0.940 -176.5 0.43 20.8 0.0106 24.8 0.849 -167.5
2400 0.939 -176.9 0.41 20.0 0.0107 27.5 0.855 -167.9
2450 0.941 -177.0 0.40 19.5 0.0108 30.0 0.855 -168.2
2500 0.939 -177.6 0.39 18.9 0.0110 32.1 0.859 -168.6
2550 0.943 -177.6 0.38 18.2 0.0112 34.5 0.857 -169.0
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(Vps=7.5V, Ip =250 mA, Test Power Level = +5dBm, Zo =50 Q)

S11 S21 S12 S22
f (MHz) Mag Deg Mag Deg Mag Deg Mag Deg
50 0.776 -73.4 16.83 144.2 0.0187 53.9 0.386 -70.8
100 0.816 -115.0 13.62 120.7 0.0256 317 0.407 -107.1
150 0.846 -134.4 11.45 106.6 0.0283 19.5 0.434 -123.4
200 0.858 -144.1 9.48 98.2 0.0296 12.4 0.452 -131.8
250 0.867 -150.2 7.89 91.8 0.0297 6.9 0.468 -136.7
300 0.871 -154.7 6.64 86.4 0.0296 2.3 0.483 -139.7
350 0.875 -157.6 5.69 82.0 0.0292 -1.1 0.502 -141.5
400 0.880 -160.0 4.97 77.9 0.0288 -4.0 0.519 -142.8
450 0.881 -161.8 4.37 74.4 0.0282 -6.7 0.539 -144.0
500 0.885 -163.2 3.88 71.1 0.0274 -8.8 0.557 -144.9
550 0.887 -164.5 3.49 67.9 0.0267 -10.6 0.578 -145.9
600 0.892 -165.5 3.15 65.2 0.0259 -12.4 0.594 -146.5
650 0.894 -166.2 2.85 62.6 0.0251 -13.9 0.612 -146.9
700 0.898 -167.1 2.60 60.1 0.0243 -15.3 0.628 -148.1
750 0.901 -167.6 2.38 57.9 0.0234 -16.4 0.642 -148.8
800 0.902 -168.2 2.19 55.5 0.0226 -17.2 0.659 -149.2
850 0.905 -168.9 2.02 53.5 0.0218 -18.0 0.672 -150.0
900 0.909 -169.2 1.87 51.3 0.0210 -18.2 0.687 -150.6
950 0.911 -169.7 1.74 49.5 0.0202 -18.8 0.700 -151.5
1000 0.913 -170.0 1.62 47.7 0.0194 -19.0 0.712 -152.2
1050 0.915 -170.4 151 46.1 0.0187 -18.9 0.723 -152.8
1100 0.917 -170.8 1.42 44.4 0.0179 -19.0 0.733 -153.5
1150 0.919 -171.2 1.33 42.8 0.0172 -18.4 0.741 -154.2
1200 0.921 -171.5 1.25 41.3 0.0164 -17.9 0.752 -154.8
1250 0.925 -171.8 1.18 40.0 0.0158 -17.4 0.759 -155.5
1300 0.923 -172.1 111 38.8 0.0152 -16.5 0.767 -156.3
1350 0.923 -172.3 1.05 37.3 0.0146 -15.4 0.775 -156.8
1400 0.926 -172.6 0.99 36.0 0.0140 -14.3 0.784 -157.3
1450 0.928 -172.9 0.94 34.9 0.0134 -13.1 0.789 -157.8
1500 0.930 -173.2 0.89 33.7 0.0128 -11.3 0.796 -158.3
1550 0.933 -173.6 0.85 32.7 0.0124 -9.5 0.801 -158.6
1600 0.933 -173.8 0.81 31.6 0.0120 -1.7 0.806 -159.3
1650 0.937 -174.1 0.77 30.6 0.0115 -5.8 0.814 -159.7
1700 0.934 -174.1 0.74 29.6 0.0111 -3.0 0.816 -160.5
1750 0.934 -174.2 0.71 28.7 0.0108 -1.1 0.823 -160.6
1800 0.937 -174.5 0.68 27.9 0.0106 2.1 0.824 -161.1
1850 0.937 -174.6 0.65 26.9 0.0103 47 0.829 -161.7
1900 0.940 -174.7 0.63 26.3 0.0101 8.0 0.833 -161.9
1950 0.940 -174.9 0.60 25.4 0.0100 10.8 0.838 -162.4
2000 0.943 -175.1 0.58 24.6 0.0098 14.0 0.840 -163.0
2050 0.941 -175.2 0.56 23.8 0.0098 16.9 0.842 -163.4
2100 0.943 -175.7 0.54 23.0 0.0098 20.2 0.845 -163.8
2150 0.939 -175.6 0.52 22.1 0.0098 23.1 0.845 -164.5
2200 0.941 -175.9 0.50 21.7 0.0099 26.1 0.849 -164.7
2250 0.940 -176.0 0.49 20.7 0.0100 28.7 0.849 -165.2
2300 0.942 -176.3 0.47 20.1 0.0101 31.8 0.855 -165.5
2350 0.941 -176.5 0.45 19.3 0.0103 34.4 0.852 -165.9
2400 0.943 -176.9 0.44 18.6 0.0105 36.9 0.857 -166.4
2450 0.943 -177.1 0.43 17.9 0.0108 39.1 0.859 -166.7
2500 0.941 -177.5 0.41 17.2 0.0110 41.2 0.859 -167.0
2550 0.943 -177.6 0.40 16.8 0.0113 43.6 0.859 -167.5
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2SK3390

Package Dimensions
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Ordering Information
Part Name Quantity Shipping Container
2SK33901X 1000 Taping

Note: For some grades, production may be terminated. Please contact the Renesas sales office to check the state of
production before ordering the product.
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RenesaSTeChnOIOgy Corp. Sales Strategic Planning Div.  Nippon Bldg., 2-6-2, Ohte-machi, Chiyoda-ku, Tokyo 100-0004, Japan

Keep safety first in your circuit designs!

1.

Renesas Technology Corp. puts the maximum effort into making semiconductor products better and more reliable, but there is always the possibility that trouble
may occur with them. Trouble with semiconductors may lead to personal injury, fire or property damage.

Remember to give due consideration to safety when making your circuit designs, with appropriate measures such as (i) placement of substitutive, auxiliary circuits,
(ii) use of nonflammable material or (iii) prevention against any malfunction or mishap.

Notes regarding these materials
1. These materials are intended as a reference to assist our customers in the selection of the Renesas Technology Corp. product best suited to the customer's

~No

application; they do not convey any license under any intellectual property rights, or any other rights, belonging to Renesas Technology Corp. or a third party.

. Renesas Technology Corp. assumes no responsibility for any damage, or infringement of any third-party's rights, originating in the use of any product data,

diagrams, charts, programs, algorithms, or circuit application examples contained in these materials.

. All information contained in these materials, including product data, diagrams, charts, programs and algorithms represents information on products at the time of

publication of these materials, and are subject to change by Renesas Technology Corp. without notice due to product improvements or other reasons. Itis
therefore recommended that customers contact Renesas Technology Corp. or an authorized Renesas Technology Corp. product distributor for the latest product
information before purchasing a product listed herein.

The information described here may contain technical inaccuracies or typographical errors.

Renesas Technology Corp. assumes no responsibility for any damage, liability, or other loss rising from these inaccuracies or errors.

Please also pay attention to information published by Renesas Technology Corp. by various means, including the Renesas Technology Corp. Semiconductor
home page (http://www.renesas.com).

. When using any or all of the information contained in these materials, including product data, diagrams, charts, programs, and algorithms, please be sure to

evaluate all information as a total system before making a final decision on the applicability of the information and products. Renesas Technology Corp. assumes
no responsibility for any damage, liability or other loss resulting from the information contained herein.

. Renesas Technology Corp. semiconductors are not designed or manufactured for use in a device or system that is used under circumstances in which human life

is potentially at stake. Please contact Renesas Technology Corp. or an authorized Renesas Technology Corp. product distributor when considering the use of a
product contained herein for any specific purposes, such as apparatus or systems for transportation, vehicular, medical, aerospace, nuclear, or undersea repeater
use.

. The prior written approval of Renesas Technology Corp. is necessary to reprint or reproduce in whole or in part these materials.
. If these products or technologies are subject to the Japanese export control restrictions, they must be exported under a license from the Japanese government and

cannot be imported into a country other than the approved destination.
Any diversion or reexport contrary to the export control laws and regulations of Japan and/or the country of destination is prohibited.

. Please contact Renesas Technology Corp. for further details on these materials or the products contained therein.

LENESANS

RENESAS SALES OFFICES http://www.renesas.com

Refer to "http://lwww.renesas.com/en/network" for the latest and detailed information.

Renesas Technology America, Inc.
450 Holger Way, San Jose, CA 95134-1368, U.S.A
Tel: <1> (408) 382-7500, Fax: <1> (408) 382-7501

Renesas Technology Europe Limited
Dukes Meadow, Millboard Road, Bourne End, Buckinghamshire, SL8 5FH, U.K.
Tel: <44> (1628) 585-100, Fax: <44> (1628) 585-900

Renesas Technology Hong Kong Ltd.
7th Floor, North Tower, World Finance Centre, Harbour City, 1 Canton Road, Tsimshatsui, Kowloon, Hong Kong
Tel: <852> 2265-6688, Fax: <852> 2730-6071

Renesas Technology Taiwan Co., Ltd.
10th Floor, No.99, Fushing North Road, Taipei, Taiwan
Tel: <886> (2) 2715-2888, Fax: <886> (2) 2713-2999

Renesas Technology (Shanghai) Co., Ltd.
Unit2607 Ruijing Building, No.205 Maoming Road (S), Shanghai 200020, China
Tel: <86> (21) 6472-1001, Fax: <86> (21) 6415-2952

Renesas Technology Singapore Pte. Ltd.
1 Harbour Front Avenue, #06-10, Keppel Bay Tower, Singapore 098632
Tel: <65> 6213-0200, Fax: <65> 6278-8001
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