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NEC

FEATURES

e HIGH INSERTION GAIN: 18.5 dB at 500 MHz
¢ LOW NOISE FIGURE: 1.5 dB at 500 MHz
¢ HIGH POWER GAIN: 12 dB at 2 GHz

¢ LARGE DYNAMIC RANGE: 19 dBm at 1 dB 2 GHz
Gain Compression

ABSOLUTE MAXIMUM RATINGS (1 = 25°)

NPN SILICON HIGH
FREQUENCY TRANSISTOR

SYMBOLS PARAMETERS UNITS| RATINGS
Veeo Collector to Base Voltage v 25
Vceo Collector to Emitter Voltag v 12t
Veso Emitter to Base Vollage A 3

Ic Collector Current mA 70
Ty Junction Temperature °C 2002
Tsta Storage Temperature °C |-65t0 +200°
Notes:

1. Typical BVCER = 25 V for R €300 Q.

2. Maximum TJ for the NE02132 and NE02133 Is + 150°C.

3. Maximum storage temperature for the NE02132 and
NE02135 is ~65 to +150°C. Maximum storage temperature for
the NE02133 is ~55 10 +150°C.

NE02135 TYPICAL NOISE PARAMETERS
VCE=10V,Ic = 5mA

T3

NEO021
SERIES

DESCRIPTION AND APPLICATIONS

The NE021 series of NPN silicon transistors provides eco-
nomical solutions to wide ranges of amplifier and oscillator
problems. Low noise and high current capability provide wide
dynamic ranges; the excellent linearity of S21 with collector
current assures low Intermodulation distortion. The NE021
seories is available as a chip orin severai package styles. The
series uses the NEC gold, platinum, titanium, and platinum-
silicide metallization system to provide the utmost in reliabli-
ity. Most package options are available with screening levels
through space grades. Some packages are available In both
common-base and common-emitter configurations. The
NEO02103 and the NE02107 have been qualitied for high-
reliability space applications.

FREQUENCY (MHz) NFmin (dB) Ga OPT SOURCE Rn/50 O
500 1.2 18.6 .36 £ 69° 14
1000 1.5 13.9 31 £ 124° 12
1500 20 121 .50 £ 166° .05
2000 24 9.6 A4 £L-175° .08
2600 26 8.9 52 £-161° .10
3000 3.6 8.6 .68 £-141° 14
3500 37 6.9 71 £~139° 21
VCE = 10V, Ic = 20 mA
500 1.8 20.6 .16 £ 149¢ 15
1000 19 16.1 33 £169° 13
1600 24 135 48 £-179° .09
2000 29 11.5 .53 £-167° .08
2600 32 0.8 .57 £-154° 14
3000 39 9.7 .62 £-139° 27
3500 4.3 76 67 £-134° 42
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OUTLINE DIMENSIONS (units in mm)
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TYPICAL DEVICE CHARACTERISTICS (1 = 25°c)

NE02100, NE02103, NE02107,
NE02112, NE02132 NE02135
DC POWER DERATING CURVES DC POWER DERATING CURVES

NE02100, NE02103
RiH-¢) = 70°C/W

NE02107
NE02112

L o\
_Qm(&) = 90°C/W :}\

]

| BT N e
oo 300°C/W

NE02107 N
NE02112 \

[ ———
200 < N i
NE02132 N\ FREE AR \
— o

RrH-A) = 500°C/W RTH-A) I—- 600 C/lw
50 100 150 200 0 50 100 150 200
Ambient Temperature, Ta (°C) Ambient Temperature, Ta (°C)

WITH INFINITE

HEAT SINK -

RmHu-c) = 120°C/W
| ]

MOUNTED ON Az0a\  \
SUBSTRATE
(20x50x0.6") R1H(-4) =

I

Total Power Dissipation, Pt (mW)
Total Power Dissipation, Pt (mW)

0

NE02133
DC POWER DERATING CURVES DEVICE CAPACITANCE

1. Mounted On Al203 Substrate
(32x21x10mm) And Encapsulated
In Epoxy Resin (RTH(J-a) = 267°C/W
. Mounted On Al203 Substrate
(18x29x0.8mm) RTH(s-A) = 370°C/W
. Mounted On Al203 Substrate
(10x16x0.8mm) Rt(s-a) = 490°C/W
. Free Air, RTH{y-A) = 666°C/W

SR

A

N

d
£
g
g
§

Collector to Base Capacitance, Ccs (pF)
Emitter to Base Capacitance, Ces (pF)

100 150 200 ’ 05 1 2 3 5710 20 30

50
Ambient Temperature, Ta (°C) Collector to Base Voitage, Vcs (V)
Emitter to Base Voitage, Ves (V)

]

GAIN BANDWIDTH PRODUCT
VOLTAGE CURRENT AND FORWARD CURRENT GAIN
CHARACTERISTICS vs. COLLECTOR CURRENT

VCE.= 1bV S et
’ fr

/

/

1.0

Collector Current, Ic (mA)
DC Forward Current Gain, hre

Gain Bandwidth Product, fr (GHz)

1

07

0.5 0.5
0.5 06 07 08 09 2 38 57 10 20 30 50 70100

Base to Emitter Voltage, Ve (V) Collector Current, Ic (mA)

07
hre ¥
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TYPICAL PERFORMANCE CHARACTERISTICS (ra = 25°¢)

NE02103, NE02107, NE02135
GAIN vs, FREQUENCY

NE02112, NE02133
GAIN vs. FREQUENCY
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TYPICAL COMMON EMITTER SCATTERING PARAMETERS

NE02100
Coordinates in Ohms
Frequency in GHz

(Vce = 10V, Ic = 20 mA)

S$-MAGN AND ANGLES:
VCE = 10V, IC = 5 mA

FREQUENCY (MHz) S11 Sa1 S12 Sa2 k Gua dB
100 .84 -32 11.83 160 .03 70 .94 -16 1 26.4
500 .75 ~-114 7.22 113 .07 36 .66 -45 .29 19.9
1000 .73 -150 413 89 .09 27 .39 ~-51 .54 16.9
1500 71 -164 2.85 76 .09 27 .35 -56 77 15.0
2000 71 ~-173 2.16 66 .10 28 .33 ~-61 97 13.5
2500 71 ~-179 1.75 57 .10 30 .33 -67 1.14 10.1
3000 .70 176 1.49 49 1 32 .34 -73 1.25 8.3
3500 .70 172 1.28 42 12 33 .35 -80 1.35 6.9
4000 .70 168 1.13 34 12 34 37 -88 1.41 59
4500 .70 165 1.02 27 13 34 .39 -94 1.47 49
5000 .70 161 92 20 .14 35 41 ~100 1.49 42
VCE=10V,IC = 10 mA
100 .75 -47 20.04 153 .02 65 .89 -24 1 292
500 72 -137 9.40 105 .05 34 41 -57 .39 225
1000 72 -162 4.97 86 .06 34 27 -62 .69 19.0
1500 71 -173 3.37 75 .07 38 .23 -66 .92 16.8
2000 71 ~-179 2.56 66 .08 41 .22 -71 1.09 13.2
2500 71 176 2.05 58 .09 43 .23 -76 1.19 109
3000 71 172 1.74 51 .10 44 24 -82 127 9.2
3500 71 168 1.60 44 A1 44 .25 -88 1.31 7.9
4000 .70 165 1.33 37 12 44 27 -95 1.36 6.8
4500 .70 162 1.19 30 13 44 .29 -100 1.39 5.9
5000 .70 1589 1.08 24 .14 43 31 -106 1.39 5.1
VCE = 10V, IC = 20 mA
100 .68 ~-70 29.75 145 .02 59 .81 ~-33 14 316
500 72 ~152 10.58 99 .04 37 .30 -65 53 243
1000 72 -170 5.42 84 .05 43 .19 -69 .87 204
1500 72 -178 3.65 74 .06 48 A7 -73 1.05 16.4
2000 72 177 2.74 66 07 50 A7 -78 117 13.2
2500 72 172 221 58 .09 51 A7 -83 1.23 11.3
3000 71 169 1.86 51 .10 52 .19 -87 127 97
3500 71 166 1.61 44 1 51 .20 -93 1.30 8.4
4000 71 162 1.42 38 12 51 22 -99 1.34 73
4500 71 160 1.28 31 13 49 24 -105 1.33 6.4
5000 .71 157 1.156 25 .14 48 .27 -109 1.34 5.6
NOTE: S-Parameters include bond wires.
BASE: Total 1 wite (s), 1 per bond pad, 0.0115" (291 um) long each wire.

COLLECTOR: Total 1 wire (s), 1 per bond pad, 0.0072" (182 ym) long each wire.
EMITTER: Total 2 wire (s), 1 per side, 0.015” (393 um) long each wire.
WIRE: 0.0007" (17.7 pm) dia., gold.

3-13
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NE021 SERIES

TYPICAL COMMON EMITTER SCATTERING PARAMETERS

-150

NE02103
Coordinates In Ohms
Frequency In GHz
(Vee = 10V, Ic = 20 mA)

S-MAGN AND ANGLES:
VCE = 10V, IC = § mA
FREQUENCY (MHz) Sn Sat S12 S22
100 .82 =41 13.67 154 .02 72 .92 ~17
500 67 -133 6.53 103 07 34 .51 ~-43
1000 .66 167 3.58 79 .08 31 38 -51
1500 .65 175 2.45 63 10 32 37 -61
2000 .66 163 1.85 51 1 36 37 =71
2500 .67 151 1.49 38 A2 34 36 -83
3000 .68 141 1.29 26 4 35 38 -8
3500 .69 132 1.09 16 16 32 .40 =110
4000 4l 124 .96 5 .16 20 43 =121
VCE =10V, IC = 10 mA
100 .69 -62 21.74 145 .01 68 .84 -25
500 .65 -154 7.92 96 .05 39 .36 -49
1000 .65 ~179 4.15 76 £07 43 27 -55
1500 .65 168 281 62 .08 47 27 ~-63
2000 .66 158 212 51 A1 49 .28 -74
2500 .68 146 1.70 39 A2 44 .28 -88
3000 .69 138 1.46 28 14 43 .30 =102
3500 71 120 1.23 17 A7 40 .33 =115
4000 72 121 1.09 7 A7 34 .35 -128
VCE = 10 V,IC = 20 mA
100 57 ~91 29.51 136 .01 65 74 -33
500 65 167 8.77 91 .04 48 27 ~54
1000 .66 175 4.49 74 .06 54 .20 -60
1500 .66 164 3.05 61 .08 54 21 ~-68
2000 68 154 227 51 .10 55 22 -78
2500 .69 144 1.83 39 13 50 23 -93
3000 .70 136 1.56 29 14 45 .25 -107
3500 72 127 1.30 19 .16 42 .28 -118
4000 .74 120 1.18 9 .18 39 31 -130
VCE = 10V, IC = 40 mA
100 53 -121 34.50 128 01 66 .66 -38
500 .66 =175 9.00 88 .03 61 .23 -50
1000 .67 171 456 72 .05 63 A7 -55
1500 .68 161 3.07 60 08 59 19 -64
2000 .69 152 2.30 50 .10 60 .21 -75
2500 1 142 1.85 39 13 54 .21 -92
3000 72 135 1.59 29 14 47 24 ~108
3500 74 126 133 19 16 45 .26 -119
4000 .75 119 1.18 8 A7 42 .30 ~131

314
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TYPICAL COMMON BASE SCATTERING PARAMETERS

110

NE02107B
Coordinates in Ohms
Frequency in GHz
(Ve = 10V, lc = 20 mA)

S-MAGN AND ANGLES:
VCB =10V,IC = 5 mA
FREQUENCY (MHz2) S S21 S12 S22
100 79 175 1.77 -10 .04 106 1.01 -9
500 79 170 1.78 -24 .01 111 1.02 -22
1000 .79 163 1.72 -44 .01 117 1.05 -40
1500 .83 157 1.71 -64 .03 109 1.09 ~-58
2000 .83 149 1.67 -87 .06 106 1.09 =75
2500 .87 145 1.53 -99 .08 103 1.08 -81
3000 .87 136 1.40 -122 1 g5 1.11 -96
3500 .87 126 1.21 -140 13 86 1.10 -111
4000 .86 117 1.12 ~164 A7 76 1.08 -126
VeB = 10V, IC = 10 mA
100 .88 177 1.84 -6 .01 -31 1.01 -6
500 .88 171 1.84 -19 .01 112 1.00 -18
1000 .87 164 1.83 -38 .01 132 1.05 -36
1500 .90 189 1.82 -57 .03 118 1.08 -53
2000 92 152 1.72 -76 .06 117 1.10 -69
2500 .95 144 1.68 -92 .08 108 1.09 -81
3000 .96 135 1.57 -113 12 98 1.13 -96
3500 .96 125 1.45 -135 15 88 1.12 -111
4000 .95 116 1.33 ~-156 .18 77 1.10 -126
VeB =10V, IC = 20 mA
100 .92 176 1.90 -6 .01 56 1.02 -6
500 .93 171 1.89 -19 .01 139 1.01 -18
1000 92 164 1.89 -37 .01 129 1.05 -36
1800 .96 159 1.88 -85 .03 126 1.09 -53
2000 97 162 1.81 =75 .06 119 1.10 -69
2500 1.01 142 1.76 -90 .09 110 1.09 -80
3000 1.02 132 1.67 -110 12 100 1.13 -95
3500 1.03 121 1.5 ~-132 .15 89 1.13 -110
4000 1.02 112 142 ~154 .18 79 1.12 -125
VCB = 10V, IC = 40 mA
100 .85 176 1.93 -7 .01 -74 1.02 -7
500 94 171 191 -20 .01 116 1.01 -19
1000 .94 163 1.9 -38 .01 133 1.05 -36
1500 .98 168 1.90 -57 .03 126 1.09 -53
2000 .99 151 1.83 =77 .06 119 1.10 -69
2500 1.04 141 1.81 -92 .09 111 1.09 -81
3000 1.05 132 1.72 -115 A2 100 1.13 -97
3500 1.05 120 1.68 -136 .15 88 1.13 -113
4000 1.03 111 1.46 -157 .18 77 1.10 ~-127

3-15
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TYPICAL COMMON EMITTER SCATTERING PARAMETERS

NE02107E 4
Coordinates in Ohms -120
Frequency In GHz
(Vee = 10V, Ic = 20 mA)

S-MAGN AND ANGLES:
VCE = 10V, IC = 5 mA
FREQUENCY (MHz) St St S12 S22
100 .82 ~36 13.90 157 01 73 95 -16
500 .70 ~125 7.38 107 07 35 .54 -47
1000 68 -161 417 82 08 25 39 -59
1500 .68 -178 2.87 66 .00 24 .38 -68
2000 68 170 2.18 53 10 26 37 -78
2500 67 159 173 40 1 22 38 -90
3000 67 181 1.49 28 42 23 40 -102
3500 .68 142 1.27 17 13 19 43 -112
4000 68 134 1.16 6 14 17 45 -122
VCE = 10V, IC = 10 mA
100 69 -54 2257 150 01 69 89 -23
500 67 -145 9.37 100 .05 36 39 -58
1000 .67 -172 6.00 79 .06 36 27 =70
1800 67 175 3.40 65 .08 37 .26 =77
2000 67 165 2.57 53 .09 40 .25 -87
2500 67 154 207 41 11 35 28 -97
3000 67 146 1.80 30 A2 34 31 -108
3500 67 137 153 20 .14 30 34 -116
4000 67 130 1.41 8 A5 23 36 ~125
VCE = 10V, IC = 20 mA
100 58 -79 31.63 142 01 65 81 -32
500 67 -161 10.57 95 03 45 28 -68
1000 67 179 5.47 7 .04 46 .19 -78
1500 67 168 370 64 07 46 19 -84
2000 67 159 278 53 09 48 20 -96
2500 .67 150 2.26 42 11 44 .23 -105
3000 68 142 1.96 31 12 39 25 -114
3500 67 134 168 21 14 35 28 -122
4000 .68 127 1.53 9 .16 27 A -128
VCE = 10V, IC = 30 mA
100 .55 -96 35.99 137 .01 63 75 =37
500 67 ~167 10.79 93 .02 48 .24 -69
1000 68 176 552 75 04 53 7 -77
1500 68 166 375 63 o7 52 a7 -83
2000 .68 158 2.81 52 .09 53 .18 -96
2500 .68 148 226 41 11 46 21 -106
3000 .68 141 1.96 30 A3 42 24 -115
3500 .68 133 1.66 20 14 38 27 -123
4000 68 126 151 9 16 29 30 -3

3-16
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TYPICAL COMMON EMITTER SCATTERING PARAMETERS

NE02112

Coordinates In Ohms

150 Frequency in GHz
(Vce = 10V, Ic = 20 mA)

S-MAGN AND ANGLES:
VCE = 10V, IC = 5 mA

FREQUENCY (MHz) S11 Sa1 S12 Sa2
100 .76 -31 12.27 147 .01 69 .89 -16
200 .61 -52 9.59 126 .04 64 78 -25
500 .33 -87 5.07 94 .09 61 .61 -36
1000 A7 -113 2.80 68 15 60 .55 -47
1500 14 -112 1.99 48 .20 53 .57 -63
2000 .18 -107 1.52 28 .22 40 .63 -82
VCE=10V,IC = 10 mA
100 .61 -37 17.41 136 .01 69 .81 -20
200 .45 -56 11.92 116 .03 69 .68 -26
500 .23 -82 5.64 88 .09 68 .54 -34
1000 13 -94 3.08 66 16 63 .51 -45
1500 14 -90 213 47 21 52 .63 -62
2000 22 -96 1.62 27 24 38 .60 ~-80
VCE =10V, IC = 20 mA
100 47 -41 21.28 127 .01 76 .73 -21
200 .33 -56 13.15 108 .03 71 .62 =25
500 .18 -76 5.87 85 .09 70 .51 -32
1000 Ak -81 3.12 64 .16 64 .49 -43
1500 14 -80 2.18 46 22 63 .63 -61
2000 .23 -91 1.66 26 .24 38 .60 -80
VCE = 10V, IC = 40 mA
100 37 -49 21.89 119 .01 71 .68 -19
200 .25 -64 12.81 103 .02 71 .60 -21
500 13 -89 5.52 82 .09 7 .63 -28
1000 .07 -89 293 62 16 65 .62 -41
1500 .10 -87 2.06 44 .21 53 .55 -59
2000 18 -94 1.56 24 .23 39 .62 -79

3-17
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TYPICAL COMMON EMITTER SCATTERING PARAMETERS

NE02132

Coordinates in Ohms
Frequency In GHz

(Vee = 10V, lc = 20 mA)

S-MAGN AND ANGLES:
VCE = 10V, IC = 5 mA
FREQUENCY (MHz) St Sz S22
100 70 -45 1265 145 .03 71 88 -21
200 54 80 9,63 123 05 55 70 -34
500 39 -3 5.06 92 09 53 48 -47
1000 35 176 277 63 14 52 40 -57
1500 36 145 197 44 20 51 37 -72
2000 M 120 162 25 26 43 36 -88
VCE = 10V, IC = 10 mA
100 50 -84 18.88 135 02 69 78 -29
200 37 -105 12.48 113 03 57 56 -40
500 31 155 5.84 86 09 64 35 -48
1000 30 163 3.12 62 15 58 32 -57
1500 2 1% 220 44 22 53 30 -73
2000 37 114 1.80 26 28 42 29 -89
VCE = 10V, IC = 20 mA
100 34 -9 23.82 125 01 71 67 -34
200 27 -133 14.23 105 03 66 45 -42
500 27 -1 6.24 83 09 70 29 -46
1000 29 155 3.31 60 16 62 28 -55
1500 30 131 232 43 23 54 26 -74
2000 3 1 1.88 26 29 42 26 -90
VCE = 10V, IC = 40 mA
100 27 -118 26.55 17 01 73 57 -36
200 26 -156 14,82 100 02 75 38 -39
500 27 179 632 81 09 74 27 -41
1000 29 151 3.33 59 16 63 27 -53
1500 31 128 2.34 43 23 55 26 -71
2000 3% 109 1.89 25 20 42 25 -88
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NE021 SERIES

TYPICAL COMMON EMITTER SCATTERING PARAMETERS

NE02133
Coordinates in Ohms
Frequency in GHz
(Vce = 10V, lc = 20 mA)

S-MAGN AND ANGLES:
VCE = 10V, IC = 5 mA

FREQUENCY (MHz2) Sn Sa1 S12 S22
100 .80 -37 13.53 150 .03 73 91 -18
200 .63 -63 10.48 129 .04 59 72 -29
500 37 -114 5.56 99 .09 61 .48 -38
1000 27 -158 3.02 76 15 60 40 -41
1500 27 172 2.16 63 .21 63 .34 -49
2000 .29 161 1.74 49 27 68 31 -62
VCE =10V, IC = 10 mA
100 .66 -48 19.53 139 .02 79 .81 =27
200 .46 -78 13.62 118 .03 58 .68 -35
500 27 ~-129 6.29 93 .09 67 .38 -36
1000 21 -169 3.31 74 .16 66 .34 -40
1500 .23 165 2.35 62 .23 64 .29 -47
2000 .26 146 1.87 50 .29 59 .26 -62
VCE = 10V, IC = 20 mA
100 .51 -61 19.37 129 .02 79 .70 -32
200 33 -91 15.04 109 .03 64 .48 -35
500 .21 -143 6.57 89 .08 71 .33 -32
1000 19 -177 3.4 72 .16 69 .32 -37
1500 21 160 2.41 61 .24 67 .26 -45
2000 .24 142 1.92 49 .30 59 .23 -69
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NEO21 SERIES

TYPICAL COMMON EMITTER SCATTERING PARAMETERS

NE02135
Coordinates in Ohms
Frequency In GHz
(Vee = 10V, Ic = 20 mA)

S-MAGN AND ANGLES:
VCE = 10V, IC = 5 mA
FREQUENCY (MHz2) S11 Sat S12 S22
100 84 -36 13.82 156 .02 73 94 -18
500 68  -126 7.18 106 .08 35 51 -53
1000 66  ~163 4.02 81 .09 27 34 -68
1500 .65 178 275 64 .10 27 31 -74
2000 .65 163 210 52 A2 30 31 -83
2500 .66 151 1.68 a9 13 26 31 -85
3000 66 4 1.46 27 .14 26 33 ~-106
3500 .67 129 1.24 17 .16 26 .36 ~116
4000 .68 121 1.14 5 A7 23 .38 -127
VCE = 10 V,IC = 10 mA
100 .73 ~55 22.55 148 02 65 .87 ~27
500 .64 -148 8.90 98 .06 37 36 -66
1000 .64 ~176 47 77 07 a9 23 -82
1500 .64 169 3.19 63 .09 40 21 -87
2000 65 156 242 52 a1 42 21 ~97
2500 .65 145 1.95 40 13 37 22 ~108
3000 .66 135 1.69 29 .15 35 25 ~118
3500 .66 125 1.43 19 17 32 27 -127
4000 .68 117 1.34 8 19 28 29 ~137
VCE = 10V, IC = 20 mA
100 62 -80 31.13 139 .01 60 a7 -37
500 64 ~163 9.88 93 04 46 26 ~79
1000 65 176 5.07 75 .06 49 16 -95
1500 .64 164 3.45 63 .08 60 15 =101
2000 .65 154 2.60 52 A1 51 16 -111
2500 .66 142 2.10 40 13 43 .18 -121
3000 66 133 1.81 30 .15 40 20 -129
3500 66 122 1.65 20 a7 36 22 ~136
4000 .68 115 143 8 19 <1 25 ~144
VCE = 10V, IC = 30 mA
100 58 -95 35.35 134 01 59 72 -40
500 64  ~169 10.11 91 .03 50 22 -82
1000 .65 173 5.15 74 .06 55 14 -97
1500 65 162 3.49 62 .08 53 14 ~103
2000 66 152 263 52 14 54 15 -112
2500 .66 141 2.10 39 13 46 A7 -122
3000 .66 132 1.82 29 15 42 19 -129
3500 67 122 1.54 20 A7 a8 22 -137
4000 .68 115 1.44 9 20 k| 24 ~146

3-20




