®
E U

NPN SILICON HIGH
. FREQUENCY TRANSISTOR

NEO21
SERIES

FEATURES

e HIGH INSERTION GAIN: 18.5 dB at 500 MHz
o 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 (a = 25°c)

SYMBOLS PARAMETERS UNITS| RATINGS
Vceo Collector to Base Voltage \ 25
Vceo Collector to Emitter Voltage| V 12
Veso Emitter to Base Voltage \ 3
lc Collector Current mA 70
Ty Junction Temperature °C 2002
Tsta Storage Temperature °C |[-65to +200°
Notes:

1. Typical BVcer = 25V for R < 300 Q.

2. Maximum To for the NE02132, NE02133, NE02136, and
NE02137 is + 150°C.

3. Maximum storage temperature for the NE02132, NE02135,
NE02136 and NE02137 is -65 to +150°C. Maximum storage
temperature for the NE02133 is -55 to +150°C.

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

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
series is available as a chip or in several package styles. The
series uses the NEC gold, platinum, titanium, and platinum-
silicide metallization system to provide the utmost in reliability.
Most package options are available with Grade C (JANTXV
equivalent) and Grade CX (JANTX equivalent) reliability
screening. Some packages are available in both common-
base and common-emitter configurations. The NE02103 and
the NE02107 have been qualified for high-reliability space
applications.

FREQUENCY (MHz) NFmin (dB) Ga OPT SOURCE RN/50 O
500 12 18.6 36 £69° 14
1000 15 13.9 31 £124° 12
1500 2.0 121 .50 £ 165° .05
2000 24 9.6 44 £-175° .06
2500 2.6 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 1.8 206 .16 £ 149° 15
1000 19 16.1 .33 £ 169° 13
1500 24 135 46 £-179° 09
2000 29 11.5 53 £-167° .08
2500 3.2 9.8 57 £-154° 14
3000 3.9 9.7 62 Z-139° 27
3500 4.3 7.6 .67 £-134° 42
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NEO21 SERIES

OUTLINE DIMENSIONS (Units in mm)

NE02100 (CHIP) OUTLINE 03 OUTLINE 07
(Chip Thickness: 140 um) E
0.35
g.:: 20102 5.0MIN (ALL LEADS)
l—] 0.052 l
1.020.1 l-ﬂ'i.l |
e[/ 7/ /B
i ° /ZJ
BASE EMITTER 45° J)
1
- 3 0.4+0.01
CE B || I 4
:\ ﬁﬁ d E —-l E '-— 1.0£0.1
AN 35 03
0.05 - 35 _p.2 P
¢ , t08 +0.06 p—o 2% 7y
noooo o R T ‘
r ,:,’/ #.L ' 1 PA —rl S 1.3 10034
i I 4 7 r
*07B has emitter and base reversed.
OUTLINE 12 OUTLINE 32 OUTLINE 33
(TO-72) (TO-92) (SOT-23)
5.84¢> MAX
f— 28202 —
agsd max | f—— 5.2 b Max
—
MAX ¥
5.5 MAX 0858 J
29202 t—1——-—"C 04 *010
1.8 -0.05
I Td T
125 MIN H ¥ 140MIN
| oo HL ) SYE IR
03
0.16 +0.10
_OI l 08] 1.1t01.4
=1
T T 0to 0.1
OUTLINE 35 OUTLINE 37
(MICRO-X)
E _I_ E
ﬂ SBMIN 4.0MIN
054005 - | | t— 10.0 MIN —] ves
" i
— I 7/
c E:j %J 8 8 O e
I 40MIN
45° 4.0MIN
065~ fo—
D 2.5 MAX ﬂEJ —-L
E 1.0
- 2.55+0.2 4 l £— MARKING 02
01 +g.g§ ' -21¢ P 2 :
-0. 1]
1 PR T 11— 1_1£MAX I ! 4.0 MAX 4)
f r;’ = 7F ’:r 0.7
0.55

*The NE02136 is available with only the
bottom emitter lead.



NEO21 SERIES

TYPICAL DEVICE CHARACTERISTICS (1 = 25°C)

Total Power Dissipation, Pt (mW)

Collector Dissipation, Pc (mW)

Collector Current, Ic (mA)

NE02100, NE02103, NE02107,
NE02112, NE02132, NE02137
DC POWER DERATING CURVES

800 NE0Z700, NEO2103
RtHy-c) = 70°C/W
NE02107
NEO2112
600 N—_RTH(J—C) = 90°C/W \\
o | = N R =
|Sooccw 300°C/W
NE02107
NE02112 \ \
——
200
NE02132 ‘\ \
NE02137
RTH-A) = 500°C/W
° o 50 100 150 200
Ambient Temperature, Ta (°C)
NE02133
DC POWER DERATING CURVES
400 . . Y Yoy
1. Mounted On Al203 Substrate
(32x21x10mm) And Encapsulated
in Epoxy Resin (RTH(s-A) = 267°C/W
300 2. Mounted On Al203 Substrate
1 (18x29x0.8mm) RTH({J-a) = 370°C/W
3. Mounted On Al203 Substrate
\\ 2\\ (10x15x0.8mm) RTH(-A) = 490°C/W
200 \ 4. Free Air, RTH(J-A) = 666°C/W
N { N\
100 \4“\\\\ X
\‘\\g
0
0 50 100 150 200
Ambient Temperature, Ta (°C)
VOLTAGE CURRENT
CHARACTERISTICS
70 ey
50 Vce = 10V 4
30
2 ]
10 !
7 1
5 7
1 /
y 4
07 s
0.5
05 0.6 0.7 0.8 0.9

Base to Emitter Voltage, VBE (V)
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Total Power Dissipation, Pt (mW)

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

DC Forward Current Gain, hre

NE02135
DC POWER DERATING CURVES
800
WITH INFINITE
600 HEAT SINK 4
RTHWU-C) = 120°C/W
e
MOUNTED ON Al203\, \
400 } SUBSTRATE

(20x50x0.6") RTH-A) =

| 190°C,
|

20 |
FREE AIR \
RTHU-A) = 600°C/W
] ]
0 0 50 100 150 200
Ambient Temperature, Ta (°C)
DEVICE CAPACITANCE
2
f=1MHz
lE=0
N NG
1 o
CeB ‘\
N
07
"N
N
05 N
NN
03
0 05 1 2 3 5710 20 30
Collector to Base Voltage, Vcs (V)
Emitter to Base Voltage, VEes (V)
GAIN BANDWIDTH PRODUCT
AND FORWARD CURRENT GAIN
vs. COLLECTOR CURRENT
500 5.0
e —
L fr \\
300 N+H{3.0
/ Vce = 10V
200 20
4
100 10
70 =
— hre i
50 0.5
1 2 3 57 10 20 30 50 70100

Collector Current, Ic (mA)

Gain Bandwidth Product, fr (GHz)




NEO21 SERIES

TYPICAL PERFORMANCE CHARACTERISTICS (T4 = 25°)

Gain (dB)

Noise Figure, NF (dB)

NE02103, NE02107, NE02135
GAIN vs. FREQUENCY

NEO02112, NE02133
GAIN vs. FREQUENCY

Collector Current, Ic (mA)
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Frequency, f (GHz)

40 yeppey 40 Ty
Vce = 10V Vce = 10V
lc =20mA 7 lc =20mA 7
32 \\ 32
\ N \
S
\\
24 a 24 <
|S21]2 9 T NG
.
18 N TNMAG § 6 152112 TN < N
N NG \\MAG
N
8 o N\
N N
[ ]
0.1 02 03 05 07 10 20 0.1 62 03 05 07 10 20
Frequency, f (GHz) Frequency, f (GHz)
NE02103, NE02107
INSERTION GAIN vs. COLLECTOR
CURRENT
30 — T
L~ 100 MHz
g —
o Vce = 10V
* |
8 I A\ |
= 500 MHz
|~
§ V / 1GHz
£ 10 t
g |l
£ / 2GHz
5M
0
0O 10 2 3 4 5 6 70
Collector Current, Ic (mA)
NOISE FIGURE vs. NOISE FIGURE AND ASSOCIATED
COLLECTOR CURRENT GAIN vs. FREQUENCY
5 5 20
Vce = 10V 2GHz| / N VceE = 10V
7 \\ lc = 5mA
4 sl 4 T GA 16
7| A g N, 4
P hos 7
3\\“ -___/” /,// z s ) /A 12
7 g NF L]
. 5 AN
2 e LY uc'? 2 N\ 8
B O 1T 05GHz 3 i N
RIAR S 11T
y |==— NEO02112, NE02133 4 | NE02112, NE02133 4
= = == NE02103, NE02107, NE02135 = = = NE02100, NE02103,
5 NE02107, NE02135
. . NN .
1 2 3 5 7 10 20 30 0.1 62 03 05 07 1 2 3

Associated Gain, Ga (dB)



NEO21 SERIES

TYPICAL COMMON EMITTER SCATTERING PARAMETERS

NE02100
Coordinates in Ohms
Frequency in GHz
(Vce = 10V, lc = 20 mA)

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

FREQUENCY (MHz) S11 S21 S12 S22 k Gma dB
100 .84 -32 11.83 160 .03 70 .94 -16 1 26.4
500 .75 ~-114 7.22 113 .07 36 .56 -45 29 19.9
1000 .73 -150 4.13 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 97 135
2500 N4l -179 1.75 57 .10 30 .33 ~-67 1.14 10.1
3000 .70 176 1.49 49 A1 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 11 29.2
500 72 -137 9.40 105 .05 34 41 -57 .39 225
1000 72 -162 497 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 10.9
3000 71 172 1.74 51 .10 44 24 -82 1.27 9.2
3500 71 168 1.50 44 M 44 25 -88 1.31 79
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 59
5000 .70 159 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 31.6
500 72 -152 10.58 99 .04 37 .30 -65 .53 243
1000 72 -170 5.42 84 .05 43 19 -69 .87 20.4
1500 72 -178 3.65 74 .06 48 a7 -73 1.05 16.4
2000 72 177 2.74 66 .07 50 a7 -78 1.17 13.2
2500 72 172 221 58 .09 51 7 -83 1.23 113
3000 71 169 1.86 51 10 52 19 -87 1.27 9.7
3500 71 166 - 1.61 44 11 51 20 -93 1.30 8.4
4000 71 162 1.42 38 A2 51 22 -99 1.34 7.3
4500 71 160 1.28 <) 13 49 24 -105 1.33 6.4
5000 el 157 1.156 25 14 48 27 -109 1.34 56
NOTE: S-Parameters include bond wires.
BASE: Total 1 wire (s), 1 per bond pad, 0.0115” (291 pm) 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. .
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NEO21 SERIES

TYPICAL COMMON EMITTER SCATTERING PARAMETERS

NE02103
Coordinates in Ohms
Frequency in GHz
(Vce = 10V, Ic = 20 mA)

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

FREQUENCY (MHz) Sn S21 S 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 .65 175 245 63 .10 32 37 -61
2000 .66 163 1.85 51 1M 36 37 =71
2500 67 151 1.49 38 12 34 .36 -83
3000 .68 141 1.29 26 14 35 .38 -98
3500 .69 132 1.09 16 .16 32 .40 -110
4000 71 124 .96 5 .16 29 .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 2.81 62 .08 47 27 -63
2000 .66 158 2.12 51 1 49 .28 -74
2500 .68 146 1.70 39 12 44 .28 -88
3000 .69 138 1.46 28 14 43 .30 -102
3500 71 129 1.23 17 A7 40 .33 -115
4000 72 121 1.09 7 A7 34 35 -126
VCE = 10V, 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 4.56 72 .05 63 17 -85
1500 .68 161 3.07 60 .08 59 .19 -64
2000 .69 152 2.30 50 .10 60 .21 -75
2500 .71 142 1.85 39 13 54 21 -92
3000 72 135 1.59 29 14 47 .24 -108
3500 74 126 1.33 19 .16 45 .26 -119
4000 .75 119 1.18 8 a7 42 .30 -131
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NEO21 SERIES

TYPICAL COMMON BASE SCATTERING PARAMETERS

j10

NE02107B
Coordinates in Ohms
Frequency in GHz
(VeB = 10V, Ic = 20 mA)

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

FREQUENCY (MHz) S11 Sa21 S12 S22
100 .79 175 1.77 -10 .01 106 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 1.57 -87 .06 106 1.09 -75
2500 .87 145 1.53 -99 .08 103 1.08 -81
3000 .87 136 1.40 -122 1 95 1.1 -96
3500 .87 126 1.21 -140 13 86 1.10 -111
4000 .86 117 1.12 -164 7 76 1.08 -125
VCB = 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 .90 159 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 A2 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
VCB = 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
1500 .96 159 1.88 -65 .03 126 1.09 -53
2000 97 152 1.81 -75 .06 119 1.10 -69
2500 1.01 142 1.756 -90 .09 110 1.09 -80
3000 1.02 132 1.67 -110 12 100 113 -95
3500 1.03 121 1.55 -132 15 89 1.13 -110
4000 1.02 112 1.42 -154 18 79 1.12 -125
VeB = 10V, IC = 40 mA
100 .95 176 1.93 -7 .01 -74 1.02 -7
500 .94 171 1.91 -20 .01 116 1.01 -19
1000 .94 163 1.91 -38 .01 133 1.05 -36
1500 .98 158 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 1.056 132 1.72 -115 A2 100 1.13 -97
3500 1.05 120 1.58 -136 .15 88 1.13 -113
4000 1.03 ARR 1.46 -157 .18 77 1.10 -127
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TYPICAL COMMON EMITTER SCATTERING PARAMETERS

S-MAGN AND ANGLES:

VCE = 10V, IC = 5mA

NE02107E
Coordinates in Ohms
Frequency in GHz
(Vce = 10V, Ic = 20 mA)

+30°

-120°

S21

2-174

FREQUENCY (MHz) S Sz
100 82 -3 13.90 157 01 73 95 -16
500 70 -125 7.38 107 07 35 54 -47
1000 68  -161 4.47 82 08 25 39 -59
1500 68 -178 2.87 66 09 24 38 -68
2000 68 170 2.18 53 10 26 37 -78
2500 67 159 173 40 A1 22 38 -90
3000 67 151 1.49 28 12 23 40 102
3500 68 142 127 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 5.00 79 06 36 27 -70
1500 67 175 3.40 65 08 37 26 -77
2000 .67 165 2,57 53 .09 40 .25 -87
2500 67 154 2.07 41 A1 35 28 -97
3000 67 146 1.80 30 12 34 31 -108
3500 67 137 153 20 14 30 34 116
4000 67 130 141 8 15 23 36 -125
VCE =10V, IC = 20 mA
100 58 79 3163 142 01 65 81 -32
500 67 -161 10.57 95 03 45 28 -68
1000 67 179 5.47 77 04 46 19 -78
1500 67 168 3.70 64 07 45 19 -84
2000 67 159 2.78 53 09 48 20 -96
2500 67 150 2.26 42 A1 44 23 -105
3000 68 142 1.96 31 12 39 25 -114
3500 67 134 1.68 21 14 36 28 122
4000 68 127 153 9 16 27 31 -128
"VCE = 10V, IC = 30 mA
100 55 -96 35.99 137 0 63 75 -37
500 67 167 10.79 93 02 48 24 -69
1000 68 176 5.52 75 04 53 a7 -77
1500 68 166 3.75 63 07 52 A7 -83
2000 68 158 2.81 52 09 53 18 -96
2500 68 148 2.26 41 A1 46 21 -106
3000 68 141 1.96 30 13 42 24 115
3500 68 133 1.66 20 14 38 27 -123
4000 68 126 151 9 16 29 30  -131



NEO21 SERIES

TYPICAL COMMON EMITTER SCATTERING PARAMETERS

NEO2112
Coordinates in Ohms
Frequency in GHz
(Vce = 10V, lc = 20 mA)

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

FREQUENCY (MHz) S1 S21 St . S22
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 A4 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 3.03 66 .16 63 51 -45
1500 .14 -90 2.13 47 .21 52 .53 -62
2000 22 -9 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 A1 -81 3.12 64 16 64 49 -43
1500 14 -80 2.18 46 22 53 .53 -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 5562 82 .09 71 .53 -28
1000 .07 -99 2.93 62 .16 65 .52 -41
1500 .10 -87 2.06 44 - .21 53 .55 -59
2000 .18 -94 1.56 24 .23 39 .62 -79
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NEO21 SERIES

TYPICAL COMMON EMITTER SCATTERING PARAMETERS

110

NE02132
Coordinates in Ohms
-iso Frequency in GHz

(Vce = 10V, lc = 20 mA)

S-MAGN AND ANGLES:

VCE =10V,IC = 5 mA

FREQUENCY (MHz) Sn Sa21 S12 S22
100 .70 -45 12.65 145 .03 71 .88 -21
200 .54 -80 9.63 123 .05 55 .70 -34
500 .39 -136 5.06 92 .09 53 .46 -47
1000 .35 176 277 63 14 52 .40 -57
1500 .36 145 1.97 44 .20 51 37 =72
2000 41 120 1.62 25 .26 43 .36 -88
VCE = 10V, IC = 10 mA
100 .50 -64 18.88 135 .02 69 .78 -29
200 .37 -105 12.46 113 .03 57 .56 -40
500 .31 -156 5.84 86 .09 64 .35 -48
1000 .30 163 -3.12 62 15 58 32 -57
1500 .32 136 2.20 44 .22 83 .30 -73
2000 37 114 1.80 26 .28 42 .29 -89
VCE = 10V, IC = 20 mA
100 .34 -90 23.82 125 .01 71 .67 -34
200 27 -133 14.23 105 .03 66 45 -42
500 27 -171 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 .35 111 1.88 26 .29 42 .26 -90
VCE = 10V, IC = 40 mA
100 27 -118 26.55 117 .01 73 .57 -36
200 .26 -156 14.82 100 .02 75 .38 -39
500 27 179 6.32 81 .09 74 27 -41
1000 ’ .29 151 3.33 59 .16 63 27 -53
1500 .31 128 2.34 43 .23 85 .26 -71
2000 .36 109 1.89 25 .29 42 .25 -88
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NEO21 SERIES

TYPICAL COMMON EMITTER SCATTERING PARAMETERS

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

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

FREQUENCY (MHz2) St Szt Sz 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 29 151 174 49 27 58 31 -62
VCE = 10V, IC = 10 mA
100 66 -48 19.53 139 02 79 81 -27
200 46 -78 1352 118 03 58 58 -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 26 146 187 50 29 59 26 -62
VCE = 10V, IC = 20 mA
100 51 -61 19.37 129 02 79 70 -32
200 33 -of 15.04 109 03 64 48 -35
500 21 -143 6.57 89 08 71 33 -32
1000 9 177 3.41 72 16 69 32 -37
1500 21 160 2.41 61 24 67 26 -45
2000 24 142 192 49 30 59 23 -59
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NE021 SERIES

TYPICAL COMMON EMITTER SCATTERING PARAMETERS

NE02135
Coordinates in Ohms
-J50 Frequency in GHz

(Vce = 10V, Ic = 20 mA)

S-MAGN AND ANGLES:

VCE = 10V,IC = 5mA

FREQUENCY (MHz) S Szt Stz Sz
100 84 -36 13.82 156 02 73 94 -18
500 68 -126 7.18 106 08 35 51 -53
1000 66 -163 402 81 09 27 34 -66
1500 65 178 275 64 10 27 31 -74
2000 65 163 2.10 52 12 30 31 -83
2500 66 151 1.68 39 13 26 31 -95
3000 86 141 146 27 14 26 33 -106
3500 67 129 1.24 17 16 26 36 -116
4000 68 121 114 5 a7 23 38 127
VCE = 10V, ICc = 10 mA
100 73 55 2255 148 02 65 87 -27
500 64 -148 8.90 98 06 37 36 -66
1000 64 -176 471 77 07 39 23 -82
1500 64 169 3.19 63 09 40 21 -87
2000 65 156 242 52 1 42 21 -97
2500 65 145 195 40 13 37 22 -108
3000 66 135 1.69 29 15 35 25 -118
3500 86 125 143 19 a7 32 27 127
4000 88 117 1.34 8 19 28 29 137
VCE = 10V, IC = 20 mA
100 62 -80 31.13 139 01 60 77 -37
500 64 -163 9.88 93 04 46 26 -79
1000 685 176 5.07 75 06 49 16 -95
1500 64 164 3.45 63 08 50 5 101
2000 65 154 2.60 52 11 51 6 111
2500 66 142 2.10 40 13 43 8 121
3000 66 133 1.81 30 15 40 20 -129
3500 66 122 155 20 A7 36 22  -136
4000 68 115 143 8 19 31 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 2,63 52 11 54 5 112
2500 66 141 2.10 39 13 46 7 122
3000 66 132 1.82 29 15 42 19 -129
3500 67 122 1.54 20 A7 38 2 137
4000 68 115 144 9 20 31 24 146
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NEO21 SERIES

TYPICAL COMMON EMITTER SCATTERING PARAMETERS

NE02137
Coordinates in Ohms
50 Frequency in GHz

(Vce = 10V, lc = 20 mA)

-120° S21

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

FREQUENCY (MHz) S S21 S12 S22
100 .81 -36 13.62 152 .02 72 .92 -17
500 .46 -127 6.36 98 .08 48 .50 -39
1000 42 -176 3.51 72 M 48 .38 -46
1500 43 154 243 83 15 46 .35 -54
2000 .46 133 1.87 39 .19 44 .33 -65
2500 .53 113 1.54 23 .23 37 .24 -86
3000 .58 100 1.33 9 27 31 23 -112
3500 61 88 1.15 -1 31 23 21 -144
4000 .65 79 1.04 -16 .35 16 .26 -155
VCE =10V, IC = 10 mA
100 .66 -52 21.54 142 .02 72 .83 -24
500 .37 -149 7.49 9 .07 56 .38 -39
1000 .37 170 3.96 69 A1 57 .29 -45
1500 .39 146 271 53 .16 52 27 -63
2000 43 128 2.08 39 21 47 24 -67
2500 51 109 1.70 24 25 38 17 -91
3000 .56 97 1.46 10 .29 30 15 -123
3500 .60 86 1.25 -0 .32 22 .15 -159
4000 .63 77 1.15 -14 .36 14 19 -171
VCE = 10 V,IC = 20 mA
100 51 -73 28.85 131 .01 69 72 -30
500 .34 -167 8.09 87 .06 64 .31 -36
1000 .36 161 4.18 67 A1 63 .24 -42
1500 .38 140 2.85 52 A7 54 .22 -52
2000 41 124 2.19 38 22 50 20 -66
2500 .50 107 1.78 24 .26 39 12 -94
3000 .55 96 1.52 " .30 30 A2 -133
3500 .58 84 1.31 0 .32 22 12 177
4000 .62 77 1.20 -13 37 14 A7 179
VCE = 10 V,IC = 30 mA
100 45 -88 31.67 125 .01 70 .66 -32
500 .33 -174 8.10 85 .06 67 .29 -33
1000 .36 158 4.16 66 A1 64 24 -40
1500 .39 139 284 51 .16 56 .22 -850
2000 42 123 2.18 38 22 50 .20 -63
2500 .50 106 1.77 23 .26 39 12 -91
3000 85 95 1.51 9 .30 30 M -130
3500 .58 85 1.29 0 .32 24 .07 -163
4000 62 76 1.20 -12 .36 14 .16 -180
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®

NPN SILICON HIGH
FREQUENCY TRANSISTOR

NE02139
NE02139B

FEATURES

e LOW NOISE FIGURE
1.5dB at 1.0 GHz (TYP)

e HIGH INSERTION GAIN
10 dB at 1.0 GHz (TYP)

¢ HIGH POWER GAIN
14 dB at 1.0 GHz (TYP)

¢ HIGH GAIN BANDWIDTH PRODUCT:

4.0 GHz (TYP)

¢ SURFACE MOUNT COMMON BASE OR COMMON

EMITTER PACKAGE

e AVAILABLE IN TAPE & REEL AND BULK
e HIGH RELIABILITY METALLIZATION

DESCRIPTION AND APPLICATIONS

The NE02139 and NE02139B NPN silicon transistors provide
an economical solution to a wide range of amplifier and oscil-
lator applications requiring surface mount technologies. The
devices feature a low noise figure and high current capability
providing wide dynamic ranges. The 4-leaded mini mold
package provides superior mechanical stability and is avail-

able either individually or on tape & reel in two configurations.

The NE02139 has two emitter leads to help reduce emitter in-

superior choice for oscillator applications.

OUTLINE DIMENSIONS (Units in mm)

ductance and the NE02139B has two base leads making it a

OUTLINE 39
e LOW COST (SOT-143)
28*92
+0.2 - -0
ABSOLUTE MAXIMUM RATINGS (1a = 25°¢) (PINS 2.3, 4)0.4 *.8::‘35 oty
K
SYMBOLS PARAMETERS UNITS | RATINGS 26202 I ¥ TE - : I
S 095
Vceo Collector to Base Voltage \ 25 18 4 1.9
0.85 "
Vceo Collector to Emitter Voltage Vv 12 1 Sred =] l
VeBo Emitter to Base Voltage Vv 3 ; 0?— .
06V 0 5 o
Ic Collector Current mA 70 005 o A5
Pr Total Power Dissipation mw 200 1.1 ”_g:f 08 m -L0»16 "_8::)6
1
T Junction Temperature °C 150 \’ 7 T
TstG Storage Temperature °C |-65to +150 ZE"OS%';NECT'ONS NEO021308 5°+ \ ~ 5°
1. Collector 1. Collector 010 0.1
2. Emitter 2. Base
3. Base 3. Emitter
4. Emitter 4. Base
ELECTRICAL CHARACTERISTICS (1 = 25°¢)
. PART NUMBER NE02139 NE02139B
EIAJ° REGISTERED NUMBER 2S8C4092 2SC4089
PACKAGE OUTLINE 39 398
SYMBOLS PARAMETERS AND CONDITIONS UNITS| MIN [ TYP | MAX| MIN | TYP | MAX
IcBo Collector Cutoff CurrentatVes = 15V, I = 0 HA 1.0 1.0
leso Emitter Cutoff CurrentatVes = 2V, Ic = 0 HA 1.0 1.0
hFe** Forward Current Gain at Ve = 10V, Ic = 20 mA 40 70 | 200 | 40 70 200
VCE(SAT) Collector Saturation Voltage atIc = 10 mA, I8 = 1.0 mA ) 0.09| 05
fr Gain Bandwidth Product at Vce = 10V, IE = 5.0 mA, GHz 4 25 4
le = 20 mA 4.5 45
|S21e|2 Insertion Power Gain at Vce = 10V, Ic = 20mA, f = 1 GHz dB 9 10
MAG Maximum Available Gain at Vce = 10V, Ic = 20 mA, F = 1 GHz dB 14
NF Noise Figure at Vce = 10V, Ic = 20 mA, F = 1 GHz dB 1.5
Cos Output Capacitance at F = 1.0 MHz, Ve = 10V, I = 0 pF 0.95
Cc*rB'B Collector to Base Time Constant at F = 31.9 MHz, pS 4
Vce = 10V, Ie = 50 mA
RtH Thermal Resistance (Junction-to-Ambient) °CwW 500 500

*Electronic Industrial Association of Ja
**hre Classification

pan

MARKING

R4

RS

HFE

4910 120

100 to 200
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NEO02139, NE02139B

TYPICAL PERFORMANCE CHARACTERISTICS (1 = 25°C)

INSERTION GAIN vs. GAIN BANDWIDTH PRODUCT vs.
COLLECTOR CURRENT COLLECTOR CURRENT
16 TTT T 1 10 I T
Vo = 10V - Vce = 10V 7
f=1GHz N
g g . o
B 12 pe- & -
o LA R
g r" § //
3 /| g . LA
g -
< y 1
o
£ |/ <
G os
(] 03
05 1 2 5 10 20 4 1 3 5 10 30
Collector Current, Ic (mA) Collector Current, ic (mA)

FEEDBACK CAPACITANCE vs.
COLLECTOR TO BASE VOLTAGE

f=1MHz

__20
u.
a
&
G 1o ——
g
% 05 T
a 4~
g
o2
2

01

1 2 5 10 20 30

Collector to Base Voltage, Ve (V)
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NE02139, NE02139B

TYPICAL COMMON EMITTER SCATTERING PARAMETERS

NE02139
Coordinates in Ohms .
Frequency in GHz —
%0 (Vce = 10V, Ic = 5 mA)
S-MAGN AND ANGLES:
VCE=10V,IC = 5mA
FREQUENCY (MHz) S S21 S12 S22
100 78 -39 13.96 156 .027 63 91 -21
200 71 -74 11.81 131 .058 62 77 -36
400 57 -114 7.51 107 .081 42 54 -50
600 .50 ~143 5.68 93 .093 39 42 -56
800 .49 -164 4.16 72 104 37 .35 -59
1000 49 -180 3.50 81 117 37 .30 -63
1200 51 168 2.83 55 129 37 27 -66
1400 .52 160 2.59 63 144 36 .25 -73
1600 53 150 2.19 49 155 38 22 -79
1800 .53 142 2.09 42 173 36 .21 -88
2000 .56 135 1.79 36 181 36 19 -98
VCE = 10V, IC = 10 mA
100 .63 -58 20.38 145 .025 58 .81 -31
200 .56 -98 15.27 119 .039 60 .61 -45
400 47 -139 8.90 98 .062 44 .39 -57
600 45 -164 6.48 87 .073 50 .30 -60
800 .45 180 4.66 76 .091 49 .25 -63
1000 47 168 3.89 69 .109 50 .21 -68
1200 .48 157 3.13 61 126 48 .18 -71
1400 .50 152 2.86 54 .143 44 A7 -80
1600 51 143 241 48 .160 46 14 -88
1800 52 136 2.30 42 .181 42 14 -99
2000 .54 130 1.97 36 191 41 12 -113
VCE = 10V, IC = 20mA
100 53 -82 25.86 136 .021 35 72 -41
200 47 -121 17.23 110 .033 61 48 ~-51
400 43 -157 9.44 92 .051 50 .30 -58
600 44 =177 6.74 83 .069 57 .23 -60
800 .45 170 4.82 74 .090 55 .20 -61
1000 .46 161 4.01 67 107 54 .16 -66
1200 48 152 3.23 39 127 54 14 -71
1400 50 147 2.95 53 .149 50 13 -80
1600 .51 139 2.48 47 .164 50 .10 -91
1800 52 133 2.36 41 187 45 .10 -104
2000 .55 127 2.02 36 197 44 .09 -121
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NE02139, NE02139B

TYPICAL COMMON BASE SCATTERING PARAMETERS

NE02139B
Coordinates in Ohms
Frequency in GHz
(Ves = 10V, Ic = 10 mA)

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

FREQUENCY (MHz) S11 S21 S12 S22
50 .78 178 1.77 -6 .001 69 .99 -2
100 .78 177 1.77 -1 .002 80 1.00 -3
200 .78 174 177 -22 .005 85 1.00 -6
300 79 171 1.77 -33 .008 85 1.00 -10
400 .79 168 1.77 -44 012 84 1.01 -13
500 .79 165 1.77 -55 .016 81 1.01 -16
600 .80 162 1.77 -66 .020 77 1.02 -20
700 .81 159 1.77 -77 .026 72 1.03 -23
800 .82 156 1.77 -88 .033 66 1.04 =27
900 .83 153 1.78 -100 .040 60 1.04 -30
1000 .84 150 1.78 -111 .048 53 1.06 -34
1100 .86 147 1.78 -123 .058 45 1.07 -38
1200 .87 144 1.78 -134 .068 38 1.08 -42
1300 .89 141 1.78 -146 .079 29 1.10 -46
1400 .90 138 1.78 -158 092 21 1.11 -51
1500 .92 135 1.78 -170 .106 12 1.13 -55
1600 .94 132 177 178 120 3 1.14 -60
1700 .96 129 1.77 166 136 -6 1.16 -65
1800 .97 125 1.76 153 .153 -16 1.18 -70
1900 .99 122 1.74 140 A7 -26 1.19 -76
2000 1.00 119 1.72 128 .189 -36 1.21 -81
2100 1.02 116 1.70 115 .209 -46 1.23 -87
2200 1.03 112 1.67 101 .228 -57 1.24 -93
2300 1.04 109 1.64 88 .248 -68 1.25 -99
2400 1.04 106 1.60 74 .268 -78 1.26 -105
vcB =10V, IiC = 10 mA

50 .87 178 1.85 -5 .001 64 .99 -2
100 .87 177 1.85 -11 .002 81 1.00 -3
200 .87 174 1.85 -22 .004 92 1.00 -6
300 .87 171 1.85 -32 .006 97 1.00 -10
400 .88 168 1.85 -43 .009 96 1.01 -13
500 .88 165 1.85 -54 .014 93 1.01 -16
600 .88 161 1.85 -65 .019 88 1.02 -19
700 .90 159 1.86 -76 .025 83 1.02 -23
800 .90 156 1.86 -87 .031 76 1.03 -26
900 .92 153 1.86 -98 .039 69 1.04 -30
1000 .93 150 1.86 -109 048 62 1.05 -34
1100 .94 147 1.86 -120 .058 53 1.07 -38
1200 95 144 1.87 -181 .069 45 1.08 -42
1300 97 141 1.87 -143 .081 36 1.09 -46
1400 .99 138 1.87 -154 .094 27 1.11 -50
1500 1.00 135 1.87 -166 .108 18 112 -55
1600 1.02 132 1.86 -178 124 8 1.14 -59
1700 1.04 129 1.86 170 .140 -2 1.16 -64
1800 1.06 126 1.85 158 .158 -12 1.17 -69
1900 1.07 123 1.84 146 176 -22 1.19 ~74
2000 1.09 120 1.82 133 .196 -32 1.21 -80
2100 1.10 117 1.81 121 216 -43 1.22 -85
2200 1.12 113 1.78 108 .236 -53 1.24 -91
2300 1.13 110 1.75 95 .257 -64 1.25 -97
2400 1.14 106 1.72 82 .278 -75 1.26 -103
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