®

NE33300
NPN MEDIUM POWER | NE33353E

MICROWAVE TRANSISTOR | NE33353B

: NE33387

FEATURES DESCRIPTION AND APPLICATIONS
e 450 mW LINEAR POWER OUTPUT The NE333 series of NPN silicon transistors is designed for
at 2 GHz (Common-Emitter) L and S-Band medium power applications. The series is
e 1.25 W CLASS C POWER OUTPUT available in either chip form or in a variety of metal-ceramic
with 8.0 dB Gain at 3 GHz (Common-Base) packages. The series employs silicon nitride (SiaNa4) passiva-
tion, silicon dioxide (SiO2) glassivation and NEC’s proprietary
. gi?cmzoé%:;;%:egomggsR OuTPUT fabrication technique which uses arsenic doped polysilicon
(AsDOPOQS). The NE33353 is available in common-emitter
e RUGGED HERMETIC STRIPLINE PACKAGES and common-base configurations. The NE33387 in a com-

mon-collector configuration is ideally suited for oscillator ap-
plications. Reliability is assured by NEC’s titanium-platinum-
gold metallization system and stringent production controls
patterned after MIL-S-19500.

PERFORMANCE SPECIFICATIONS (14 = 25°¢)

PART NUMBER NE33300 NE33353B NE33353E NE33387
PACKAGE OUTLINE 00 (CHIP) 53B 53E 87

SYMBOLS| PARAMETERS AND CONDITIONS | UNITS [MIN|TYP | MAX | MIN | TYP [MAX | MIN|TYP|MAX|MIN | TYP MAX

fr Gain Bandwidth Product at
atVce = 10V, Ic = 100 mA GHz 3.01 45 3.0 | 45 30| 45 30| 45
|S21g|2 Insertion Power Gain at Vce = 10V,
lc =100 mA, f = 2 GHz dB 50 5.0
MAG Maximum Available Power Gain*
atVce = 10V, Ic = 100 mA,
f=1GHz dB 16.0 16.0
f=2GHz dB 10.5 10.5
f=4GHz dB 4.0 40
Pout Class C Power Output at Vec = 11V,
PN = 22dBm,RE = 07 Q,f = 3GHz w 1.25
Posc Power Output as an Oscillator at
Vce = 11V, lc = 140 mA, f = 5 GHz mwW 355
P1dB Power Output at 1 dB Compression,
Vce = 10V, Ic = 100 mA,
f=2GHz mw 450 450

*Maximum Available Gain (MAG) is calculated from the device S-Parameters using the equation,

14 A2 - [S11]2 - |S22|2
MAG = 1521l (k+ VK - 1) K= |al* - |

|S12] 2|Sz1| [S1z]

A = S11S22 - S21 812
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NE33300, NE33353E, NE33353B, NE33387

ELECTRICAL CHARACTERISTICS [ = 25°C)

PART NUMBER NE33300 NE33353B NE33353E NE33387
PACKAGE OUTLINE 00 (CHIP) 538 53E 87
SYMBOLS| PARAMETERS AND CONDITIONS | UNITS |MIN|TYP | MAX|MIN | TYP|MAX | MIN|TYP |MAX|MIN | TYP | MAX

IcBo Collector Cutoff Current at

Vee = 10V, lIE=0 pA 0.5 0.5 05 05
leBO Emitter Cutoff Current at

Ve = 2V pA 05 0.5 05 0.5
hre Forward Current Gain at Vce = 6V,

Ic = 100 mA (pulsed) 20 | 40 | 200 | 20 | 40 | 200 | 20 | 40 [ 200 | 20 | 40 | 200
Ccp* Collector to Base Capacitance at

Ve = 10V, lIE=0,f =1MHz pF 1.0 1.5 26 | 35 10| 1.5 14 { 20
RTH Thermal Resistance (Junction-to-Case) °C/W 35 35 35 35

PT Total Power Dissipation w 5.0 50 5.0 50

*CcB measurement employs a three-terminal capacitance bridge incorporating a guard circuit. The emitter terminal shall be connected to the

guard terminal.

OUTLINE DIMENSIONS (units in mm)

OUTLINE 87
5.0 MIN 5.0 MIN
35203
NEC
29203 g 'j A
06
c

= s
01 1,4:(113 4L

NE33300 (CHIP)

04
0.34

0.22
*— 0.09 =

I -
|
BASE EMITTER

)
‘ 022 024

opo

0.4

(Chip Thickness: 160 um)
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ABSOLUTE MAXIMUM RATINGS (1» = 25°c)

SYMBOLS PARAMETERS UNITS | RATINGS
VcBso Collector to Base Voltage v 28
Vceo Collector to Emitter Voltage \ 14*
VEBO Emitter to Base Voltage \ 3.0

lc Collector Current mA 200
Ty Junction Temperature °C 200
TstG Storage Temperature °C |[-65to +200

*Typical Vcer = 30V for R < 300 Q

OUTLINE 53 E/B*

33201\

0.76+0.07

14.3x0.2

6.35+0.25
I 17.0 MIN
o1 fg»gg |- 5844020
: |-—-‘--4.4a
— 41202
[ ] 1.6+0.2 N
35704

*53B has emitter and base reversed.



NE33300, NE33353E, NE33353B, NE33387

TYPICAL DEVICE CHARACTERISTICS (12 = 25°¢)

NE33353E
NE33353E CAPACITANCE vs.
SAFE OPERATING AREA COLLECTOR TO BASE VOLTAGE
250 10
f=1.0MHz ]
7 lE=0
< 200 - -
c MAXIMUM RATINGS ™ 5
o 1T 1T e S~
= SAFE OPERATING @
€ 150 | REGION FOR-VSWR o 3
o PROTECTION \
= g
3 N
a N c 2
5 100 % "\.\\ R
2 & i
2 [~ * (DO NOT EXCEED UNDER g
8 ANY CONDITION) o
50 |~ IF BIASED IN THIS REGION
DEVICE WILL BE UNABLE
- TO WITHSTAND VSWR
WITHOUT FAILURE
0 L il L 1 1 5
0 4 8 12 16 1 2 3 5 7 10 20
Collector to Emitter Voltage, Vce (V) Collector to Base Voltage, Vcs (V)
TYPICAL PERFORMANCE CHARACTERISTICS s = 25°)
NE33353E NE33353E
MAXIMUM AVAILABLE GAIN POWER OUTPUT AT THE 1 dB
AND INSERTION GAIN vs. FREQUENCY COMPRESSION POINT vs. FREQUENCY
30
2 VeE = 10V VcE = 10V
Ic = 100 mA . lc = 100 mA
E 28
16 g N
- a
\ E E 26
- 12 =
Jas] =
2 AN 55 24
% \ 20
& 8 €5
\821515\\ 5@ 22
N a9
\ JQ
4 OFE o
3
N o
0 18
1 2 3 5 7 10 A 2 3 57 A 2 3 57 10
Frequency, f (GHz) Frequency, f (GHz)
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NE33300, NE33353E, NE33353B, NE33387

TYPICAL PERFORMANCE CHARACTERISTICS (s = 25°C)

~ NE33353E
OUTPUT POWER AND

COLLECTOR CURRENT vs. INPUT POWER

30

28

26

24

Output Power, PouT (dBm)

22

28

26

24

22

Oscillator Output Power, Posc (dBm)

20

3GHz |
| Vee = 11V

Pout

18 20 22 24

Input Power, PiN (dBm)

NE33387
OSCILLATOR OUTPUT POWER
vs. FREQUENCY

Ve = 11V
lc = 140mA |
™~
\\
N,
4 5 7 8

6
Frequency, f (GHz)

400

w0 E
L
P
g
200 5
O
b
8
100 ©
O

NE33353B IMPEDANCE CHARACTERISTICS

Vec =11V
PIN = 22 dBm
RE =07Q
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Oscillator Output Power, Posc (dBm)

Output Power, Pour (dBm)

32

30

28

26

NE33353B
CLASS C OUTPUT POWER
AND COLLECTOR CURRENT
vs. INPUT POWER

400

300

3 GHz
Vee = 11V
Pout
//
lc
-l
16 18 20 22 24

24

28

input Power, PIN (dBm)

NE33387
OSCILLATOR OUTPUT POWER vs.
COLLECTOR TO EMITTER VOLTAGE

5 GHz
lc = 140mA

27

26

p

25

/

/|

7

24

1

ZIN

3 RFC

0 " 12 13
Collector to Emitter Voitage, Vce (V)

14

jRE = 070 @ 30GHz

Collecter Current, Ic (mA)



NE33300, NE33353E, NE33353B, NE33387

TYPICAL COMMON EMITTER SCATTERING PARAMETERS

S21
0.1GHz 4g0°

+180°

NE33300
Coordinates in Ohms
Frequency in GHz
(Vce = 10V, Ic = 100 mA)

S-MAGN AND ANGLES:
VCE = 10V, IC = 50 mA

FREQUENCY (MHz) Su S21 Sz S22
100 0.65 -146 26.98 118 0.01 66 0.47 -70
200 0.70 -164 14.87 103 0.01 43 0.30 -92
300 0.72 -171 10.15 96 0.02 57 0.23 -108
400 0.73 -175 7.62 9N 0.03 62 0.21 -122
500 0.74 -178 6.14 88 0.04 62 0.20 -129
600 0.73 180 5.14 85 0.04 66 0.19 -137
700 0.73 176 4.43 82 0.05 68 0.18 -137
800 0.73 176 3.80 80 0.06 70 0.20 -137
900 0.75 175 3.41 78 0.07 68 0.20 -143
1000 0.74 172 3.07 76 0.07 72 0.19 -144
2000 0.74 161 1.57 59 0.13 73 0.24 -150
3000 0.78 151 1.11 47 0.21 69 0.32 -168
4000 0.79 134 0.90 30 0.28 58 0.40 -173
5000 0.77 133 0.74 30 0.34 58 0.39 -177
VCE = 10V, Ic = 100 mA
100 0.67 -154 28.19 113 0.01 65 0.41 -79
200 0.71 -168 15.05 100 0.01 48 0.26 ~-101
300 0.72 -173 10.19 93 0.02 62 0.21 -118
400 0.73 -177 7.62 89 0.03 66 0.19 -131
500 0.74 -179 6.13 87 0.04 66 0.18 -136
600 0.73 178 512 84 0.04 68 0.18 -145
700 0.74 177 4.41 81 0.05 71 0.18 -142
800 0.73 175 3.77 79 0.06 73 0.19 -141
900 0.75 174 3.39 78 0.07 72 0.19 -148
1000 0.74 171 3.06 75 0.07 74 0.19 -149
2000 0.74 161 1.57 58 0.14 74 0.24 -153
3000 0.78 150 1.13 47 0.22 68 0.32 -173
4000 0.80 134 0.91 30 0.29 57 0.39 =177
5000 0.77 133 0.75 29 0.34 57 0.38 -180
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NE33300, NE33353E, NE33353B, NE33387

TYPICAL COMMON BASE SCATTERING PARAMETERS

NE33353B
Coordinates in Ohms
Frequency in GHz
(Ve = 11V, Ic = 100 mA)

S-MAGN AND ANGLES:
Ve = 11V, IC = 100 mA

FREQUENCY (MHz) Sn S21 S12 S22
100 0.98 178 1.93 -8 0.01 122 1.01 -9
200 0.98 176 1.92 -13 0.01 147 0.99 -18
300 1.00 174 1.87 -22 0.01 129 1.02 -26
400 0.99 172 1.90 -28 0.01 137 1.00 -34
500 1.00 170 1.87 -35 0.01 106 1.01 -45
600 1.00 167 1.81 -41 0.02 128 1.02 -52
700 1.00 165 1.81 -49 0.01 115 1.02 -59
800 0.99 164 1.78 -51 0.02 133 1.03 -68
900 1.00 162 1.73 -59 0.02 115 1.04 -74
1000 1.01 159 1.69 -65 0.02 124 1.03 -82
2000 1.07 130 1.50 -120 0.09 81 1.06 -133
3000 1.12 68 1.63 178 0.19 37 1.10 -169
4000 1.18 -58 1.25 81 0.21 -52 0.85 151
5000 1.09 -142 0.43 5 0.08 -127 0.87 123
vcB = 11 V,IC = 150 mA
100 0.97 177 1.82 -11 0.01 65 0.98 -11
200 0.97 175 1.77 -18 0.01 60 0.96 -20
300 0.99 173 1.68 -28 0.01 74 0.99 -29
400 0.97 171 1.68 -34 0.01 81 0.95 =37
500 0.98 170 1.64 -41 0.01 89 0.96 -48
600 0.97 167 1.56 -47 0.02 78 0.97 -56
700 0.99 165 1.55 -56 0.01 97 0.98 -62
800 0.98 163 1.51 -60 0.02 105 0.98 -71
900 0.99 160 1.44 -67 0.02 99 0.99 =77
1000 0.98 158 1.39 -74 0.02 101 0.98 -85
2000 0.99 129 1.13 -133 0.07 76 0.99 ~133
3000 0.97 65 1.16 158 0.17 28 0.99 -172
4000 1.01 ~-62 0.82 61 0.17 -53 0.80 156
5000 1.03 -144 0.26 -16 0.09 -135 0.85 124
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NE33300, NE33353E, NE33353B, NE33387

TYPICAL COMMON EMITTER SCATTERING PARAMETERS

NE33353E
-5 Coordinates in Ohms
Frequency in GHz
(Vce = 10V, lIc = 150 mA)
S-MAGN AND ANGLES:
VCE = 10V, IC = 50 mA

FREQUENCY (MHz) St Sa1 S12 S22

100 .76 -154 27.04 115 .02 50 48 -83

500 .85 176 6.58 78 02 40 .29 -141
1000 .84 164 3.41 57 .03 51 .30 -148
1500 .81 153 240 38 .05 44 .35 -147
2000 74 135 1.96 19 .08 33 .37 -147
2500 .67 118 1.75 -2 1 19 .42 -151
3000 54 1 1.64 -26 14 -0 49 -158
3500 36 43 1.51 -56 .16 ~26 54 -167
4000 34 -48 1.32 -91 18 -61 64 175
4500 57 -1 .99 -129 17 -101 70 152
5000 75 -147 66 -161 16 -139 68 129

VCE =10V,IC = 100 mA

100 .80 -163 26.94 111 .02 57 .44 -94

500 .85 174 6.83 7 .02 53 .30 -149
1000 .83 162 3.55 57 .03 57 .30 -155
1500 .81 152 2.51 39 .06 44 .33 -153
2000 73 134 2.05 20 .09 35 .35 -151
2500 .66 116 1.84 -1 12 21 .39 -153
3000 .53 90 1.72 -27 15 0 .45 -156
3500 .35 41 1.58 -55 18 -27 .56 -166
4000 .34 ~51 1.38 -92 19 -62 .63 175
4500 57 -112 1.03 -129 A7 -103 .68 152
5000 75 -148 .69 -161 .16 -140 .66 128

VCE =10V, IC = 150 mA

100 .82 -169 23.07 109 02 52 .35 -71

500 .85 173 5.47 80 .02 55 .28 -122
1000 .84 162 294 58 .03 56 .33 -136
1500 .82 151 2.09 39 .05 41 .38 -142
2000 .75 134 1.75 19 .09 37 .39 -146
2500 .69 116 1.56 -3 A1 22 44 -151
3000 .56 89 1.46 -28 14 1 .49 -156
3500 .39 40 1.35 -57 A7 -24 .58 -167
4000 .38 -47 1.18 -94 .18 -60 .65 174
4500 .59 -109 .89 -132 a7 -102 .69 152
5000 .76 -146 .59 -165 15 -140 67 129
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NE33300, NE33353E, NE33353B, NE33387

TYPICAL COMMON COLLECTOR SCATTERING PARAMETERS

+180°

NE33387
Coordinates in Ohms
Frequency in GHz
(VEc = =11V, Ic = 140 mA)

S-MAGN AND ANGLES:
VEC = -11 V,IC = 50 mA

FREQUENCY (MHz) S11 S21 S12 S22

100 .96 -7 1.90 -5 .02 46 94 176

500 .95 -36 1.82 -23 19 58 .94 161
1000 .96 -69 1.70 -41 .34 38 .86 146
1500 91 -97 1.52 -61 44 21 .70 131
2000 .89 -124 1.37 -73 .52 2 .61 118
2500 .86 -146 117 -89 .56 -1 54 109
3000 .87 -165 1.07 -100 .60 -28 .48 103
3500 .86 176 .94 -114 .61 -43 43 96
4000 .87 160 .86 -123 62 -56 .39 92
4500 .85 144 .74 -136 .61 -69 37 89
5000 .86 128 .68 -145 .60 -82 37 87

VEC = -11 V,IC = 100 mA

100 .97 -7 1.91 -5 .02 47 .95 176

500 .96 -36 1.83 -24 19 58 .95 161
1000 .96 -70 1.71 -42 .34 38 .87 145
1500 91 -98 1.52 -62 45 22 .70 129
2000 .89 -123 1.36 ~73 .52 3 .63 116
2500 .87 -145 1.16 -89 .56 -11 54 107
3000 .87 -164 1.05 -100 - .60 -28 .48 101
3500 .86 178 .92 -114 .62 -42 .43 93
4000 .87 161 .84 -123 .63 -56 .39 90
4500 .85 146 .73 -136 61 -69 37 87
5000 .85 131 .66 -145 .61 -82 .37 85

VEC = -11 V,IC = 140 mA

100 .92 ~11 1.85 -8 11 48 .90 173

500 .84 -43 1.68 -26 .30 38 .82 156
1000 .83 -79 1.51 -44 44 21 71 141
1500 77 -107 1.31 -63 .54 6 55 127
2000 .79 -132 1.19 -73 .58 -9 .49 117
2500 .76 -154 1.00 -87 .62 ~22 42 110
3000 77 -172 91 -98 .64 -38 .38 108
3500 77 171 .80 -110 .65 -52 34 104
4000 .78 155 74 -118 .65 -64 .33 103
4500 77 141 .65 -129 .63 =77 .34 102
5000 77 126 .69 -138 .63 -90 .36 99
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EC

NPN MEDIUM POWER | NE416
UHF-VHF TRANSISTOR

SERIES

FEATURES

e LOW NOISE FIGURE: 1 dB at 70 MHz

e HIGH RELIABILITY METALLIZATION

e LINEAR POWER OUTPUT: 200 mW at 2 GHz
¢ LOW COST

ABSOLUTE MAXIMUM RATINGS (ra = 25°c)

SYMBOLS PARAMETERS UNITS| RATINGS
Vceo Collector to Base Voltage \" 35
Vceo Collector to Emitter Voltage] V 18
Veso Emitter to Base Voltage \' 3
lc Collector Current mA 100
Ty Junction Temperature °C 200*
TstG Storage Temperature °C |-65to +200**

*Maximum Junction Temperature for NE41632 is 150°C.
**Maximum Storage Temperature (TsTc) for the NE41632 and
NE41635 is -65°C to 150°C. The leads of the NE41635 are Sn
plated and may tarnish above 150°C. Once soldered into a
circuit, the unit can be stored at 200°C.

NE41635 TYPICAL NOISE PARAMETERS

DESCRIPTION AND APPLICATIONS

The NE416 series of NPN silicon transistors is one of the most
versatile and widely used of NEC’s microwave transistors. The
series provides economical solutions to a wide range of ampli-
fier and oscillator problems. Low noise figures, high gain and
high current capability achieve wide dynamic range and ex-
cellent linearity. The NE416 series is available in a wide selec-
tion of package styles and in chip form for thin and thick film
circuits. Most package styles are available with Grade C
(JANTXV equivalent) and Grade CX (JANTX equivalent)
screening. The NE41615 and NE41603 have been space
qualified. The series is volume produced, using the latest tech-
niques and production controls patterned after MIL-S-19500.
Of special importance is the use of NEC’s high reliability met-
allization system (Pt-Si-Ti-Pt-Au) which offers the utmost in
performance, reliability, and permits high temperature opera-
tion (100°C) at rated dissipation. The NE416 series offers su-
perior performance and reliability at prices usually lower than
less reliable moly-gold or aluminum transistors.

VCE=10V,IC = 5mA

FREQUENCY (MHz) NF min (dB) Ga/dB OPT SOURCE RN/50 O

500 18 15.3 40 £ 128° A7
1000 30 1.1 58 £171° 10
1500 42 8.3 69 £ -174° 14
2000 48 6.7 68 £ -162° 26

VCE = 10V, IC = 20 mA

500 24 175 42 £ 159° 13
1000 36 127 59 £ 180° 10
1500 49 9.8 67 £ -169° 15
2000 56 8.8 73 £ -159° 50
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NE416 SERIES

zl32zs-1l Zlans-tl
. T zl3esl =ovw 9
‘reujwial prent sy 0) peloBUUOD eq [[eys [eu|uwile) JeNjwe 8y ] ‘Yndld prenb e Bupresodioou| ebpiq soueloedes feujwsel-saiy) e sholdwa Jusweinsesw gogy ¢
'SUOE > Md ‘%2 > 819A0 AIng waweinsesw asing 'y
suojiedlidde feuBis irews Jo} peloalas S| (80r20S2) 2—2E9LYAN 8yl pue Jomod 10} paloaias §| (L0v20S2) L —2€9lbaN €
"8S|0U MOJ 10} PAJRIRS S| (LZBON) L—218LPIN 2
.:NQN_.. JO UOIeIJ0SSY [ellisnpu] ojuosos|3 }
:SAON
e | 02 wap ZHD S0 =)'wap /. = Nid 'A92l = 0A
€2 | 2z wap ZHOZ =} 'wap Gl = Nid
‘YW 0§ = Ol 'ASL = 30A 1 IndinO Jemod 1nod
2L [ 6 ap ZHO Z = } 'WEP Ol = Nid :
'YW 05 = Of ‘AGL = JOA Ie ueD Jamod do
Sl ap ZHD GO =}
g2 ap ZHD 20 =}
‘YW oS = OI 'AO} = J0A
vl 4} oL oL I L ap HO L =)
12 Ll S'GL §'S1 02 0z ap ZHD G0 =}
‘YW OE = Ol ‘AQL = 30A
e gulen ejgejieAy wnuwixep OV
z 1 I 3 ap (1-218L¥3N) ZHN 0L = §
U002 =94 VWe =Dl ‘'AG = 30A
S¢ e S g€ g€ ap HD L =}
Sl St 82 Sl St ap ZHD GO0 =}
e | v vl 14 €2 T z ap ZHD 20 =}
UO0S = 5d VWG = | ‘A0L = 30A
e ainbi4 asioN wnuyupy NIWAN
[ ap ZHS G0 = }
12| st ap ZHOZ0 =
‘YW g = Ol ‘AQL = 30A
se| ¢ g8 8 8 g6 | L se| ¢ ap ZHO L =}
9l Sl €l €l oL ot ap ZHO G0 =}
‘YW OE = Ol ‘A0l = 30A
18 ufes Jemod Uojuasut | ,|312s]
se| ¢ se | 2 se | 2 se| 2 se | 2 sel 2 ZHO YWOS = Ol ‘A0L = 30A
rz | s ZHD YWSZ = Ol ‘AG = 30A
18 10nposd Yipimpueg e u
XVIN [ dAL{NIN [XVIN |dAL [NIW [ XYW|dAL| NI | XYW ]dAL | NIW | XYW AL |NIW XYW |dAL| NIW [XVIN [dAL | NIN [SLINN SNOILIANOD ANV SHILIWVHVd STOGWAS
(X-0H2IW) 5S¢ (z6-oL) z¢ (4 (ee-oL) st @L-on ez 10 €0 INITLNO IDMIDVL
(apm) ¢80b20SZ | (@ pio) ZesLose (@ p1o) 1269N
(apao) crovzosz | (opio) ssziosz | (xopm)ezviosz | (apo) szozosz (0 pao) 6v61082 HIGWNN a3Y31S193H | rvia
¢-2€91P3aAN Zb-CL9LPaAN
SE9LPIN 1-2€91L¥IAN 0291v3N SI9L¥IN (4518 21 L091¥3AN €091V3N HIAWNN 14vd 3N
0.z = v §QILSIHILIVHVHI TvIIH1O3 13
- 62 09 Se 13 o5’ 89’ 8¢’ m (0,52 = VL) uopedissig semod [eioL 1d
o] oel 05 s 0s 0S. 09 WO, (eseQ-01-uopdUNr) BOUEISISEY WAL H1H
2 3 4 1 2z 1 2z 1 3 L St 3 4d ZHN L =10 = 31'AOL = 8OA
4 €l 3d ZHN L =1'0=31'AG =80A
le geoueyoede) sseq 0} 10109]|00 g00
002 | oot | oe | ooz | oot | oc | 00z { oot | oc | ooz | oor | oe 002 oot | oe | ooz | oot | oe YW og = Ol ‘AOL = 80A
ooz | ool | oe YWSZ = OI'AS = 80A
e v:_mmu uaun) premio4 334
Lo ' S0 10 1o 10 10 1o wrl 0 = Ol 'AZ = §3A e UeD Waung Jep|w3 [o:ET]
X3 S0 10 10 10 10 10 vl 0 = 31'A 02 = GOA Ie JUaLIND JOIND JOI03[10D 089l
XV {dALINIWN [XVIN [ dAL[NIW | XYW [dAL | NIW | XVN|JAL [ NIW | XYW [dAL| NIN XVIN |dAL [ NIW [XVIN [dAL]NIW [SLINN SNOILINOD ANV SH3L3NWVHVd STOENAS
(X-0HDIN) s¢ e-ov z¢ oz (ee-oL st o0z 20 €0 INITLNO IDMIDVL
(apso) .86b2052 | (a po) 6§06z " (@ p) 176N | —
(api) c20v2052 | (OPm)ssziosz | (xomo) eziidse | (apm)szozose (0 p®) 6761982 HIGWNN G3HILSIDIY ,rvI3
2-CE9LPIN Zb-CL9LVaN
SE9LYIN 1-C€9LY3IN 029iv3aN SI91vIN ZI91PaAN L091vIAN €091P3IN HIGWNN LYVYd 3N

.2 = vl SNOILVYDIdID3dS JONVINHO4H3d

2-102



NE416 SERIES

OUTLINE DIMENSIONS (Units in mm)

NE41600 (CHIP)
(Chip Thickness: 140 pm)

0.4+0.01
0.35

BASE EMITTER
1
0.114

o.osd>\A
[

0.4x0.01

OUTLINE 07

50MIN (ALL LEADS)

/
e
7

0.5+0.07

45°

——| £ |~— 1.0£0.1
014008 p—— 25753 |
A=

OUTLINE 20

E

I.M.I 0.11+0.05

)y S——— 5.6 MAX

1ISO M3

+0.
13 -0.

OUTLINE 03

3.5+0.3 "
+06 -5 02
o ‘l—o.s
- 15203
i =i
OUTLINE 12 OUTLINE 15
(TO-72) (TO-33)
5.84¢> MAX *— 9.40¢ MAX —]
95

4956 MAX |- 8.50¢> MAX -I
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0.25 I

4

T
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OUTLINE 32
(TO-92)
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| n——

5.5 MAX

FITIT  140MIN

32B is available with
center lead the base.
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NE416 SERIES

TYPICAL DEVICE CHARACTERISTICS (14 = 25°c)

NE41603, NE41607
DC _POWER DERATING CURVES

Total Power Dissipation, PT (W) Total Power Dissipation, Pt (W)

Collector To Base Capacitance, Ccs (pF)

o
™

o
~

0.8

0.6

0.4

0.2

o
B

o
G
(=]

With Infinite Heat Sink
RTH W-c) = 50°C/W

1 i
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NE416 SERIES

TYPICAL PERFORMANCE CHARACTERISTICS (Ta = 25°C)
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NE416 SERIES

TYPICAL COMMON EMITTER SCATTERING PARAMETERS

NE41603
Coordinates in Ohms
Frequency in GHz
(Vce = 10V, Ic = 20 mA)

S-MAGN AND ANGLES:

VCE = 10V,IC = 5 mA

FREQUENCY (MHz) S Sa1 Stz Sz
100 82 -73 12.33 139 .03 57 84 -24
500 79  -160 4.01 87 07 24 47 -36
1000 78 178 2.08 63 06 24 44 -49
1500 79 166 1.40 45 07 30 49 -65
2000 80 155 1.03 31 .08 40 52 -81
2500 81 143 80 16 10 42 53 -100
VCE = 10V,IC = 10mA
100 75 -99 18.56 129 02 50 72 -32
500 7 -1 4.95 84 04 32 35 -38
1000 77 172 251 63 05 39 33 -51
1500 78 162 169 46 07 42 38 -67
2000 79 152 1.25 32 09 49 43 -81
2500 .81 142 97 19 .10 48 .43 -101
VCE =10V,IC = 20mA
100 72 -125 23.98 119 01 46 57 -41
500 78 177 5.62 82 03 44 24 -42
1000 78 169 2.83 63 05 52 23 -54
1500 79 160 1.90 47 07 52 28 -69
2000 80 152 1.40 34 09 55 34 -83
2500 .82 142 1.10 21 11 53 .36 -101
VCE=10V,IC = 30mA
100 72 137 26.27 115 01 47 51 -45
500 78 -180 5.87 81 03 52 20 -44
1000 .78 169 295 62 .05 55 20 -55
1500 79 160 1.97 48 07 55 25 -70
2000 81 152 1.46 35 09 58 31 -84
2500 82 140 1.14 20 1 55 33 -0
VCE = 10V,IC = 50mA
100 72 -150 27.80 110 01 49 44 -47
500 79 178 5.96 80 02 60 18 -42
1000 79 168 2.98 62 05 61 19 -54
1500 80 159 1.99 47 07 59 24 -68
2000 81 151 147 35 09 61 30 -83
2500 83 141 114 2 11 58 32 -103
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NE416 SERIES

TYPICAL COMMON EMITTER SCATTERING PARAMETERS

NE41607
Coordinates in Ohms
~-}50 Frequency in GHz

(Vce = 10V, Ic = 20 mA)

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

FREQUENCY (MHz) S S21 S22
100 .86 -68 12.47 139 .03 59 .84 -25
500 .76 -154 4.15 87 .07 24 44 -41
1000 .76 -175 2.16 62 .08 20 42 -57
1500 .76 175 1.46 43 .09 22 47 -73
2000 77 167 1.08 27 .09 22 .51 -91
2500 .78 157 .83 1 .10 22 .65 -106
VCE =10V,IC = 10 mA
100 79 -92 18.90 129 .02 51 71 -35
500 .76 ~-165 5.11 84 .05 31 .30 -46
1000 .76 179 2.60 62 .06 34 .30 -59
1500 .76 171 1.76 44 .08 32 .35 -75
2000 77 164 1.30 29 .09 34 .40 ~-91
2500 .78 155 1.01 14 .10 30 .46 -106
VCE =10V,IC = 20mA
100 .75 -117 24.58 119 .01 45 57 -45
500 .76 -172 5.80 81 .03 40 20 -51
1000 a7 176 2.92 62 .06 44 .21 -63
1500 77 169 1.97 46 .08 42 27 =77
2000 .78 162 1.45 3N .09 43 .32 -94
2500 79 151 1.13 16 10 36 39 -107
VCE =10V,IC = 30mA
100 73 -130 26.90 114 .01 47 .50 -49
500 .76 -175 6.05 80 .03 45 A7 -53
1000 77 175 3.02 62 .05 48 18 -64
1500 .78 168 2.03 46 .07 44 .25 -78
2000 .79 162 1.50 32 .09 45 .30 -95
2500 .79 150 1.16 17 .10 40 37 -109
VCE = 10V, IC = 50 mA
100 .73 -142 27.99 110 .01 43 .43 -50
500 .78 -178 6.03 79 .02 53 .16 -49
1000 .78 173 3.00 61 .05 51 .18 -62
1500 79 167 2.01 46 .07 49 24 =77
2000 .81 160 1.49 32 .08 50 .30 -94
2500 .81 151 1.16 19 .10 45 .36 -110
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NE416 SERIES

TYPICAL COMMON EMITTER SCATTERING PARAMETERS

S21
0.1GHz

150 +00°

1250

+180°

NE41612
Coordinates in Ohms
Frequency in GHz
(Vee = 10V, Ic = 20 mA)

S-MAGN AND ANGLES:
VCE = 5V,IC = 2mA

FREQUENCY (MHz) S11 S21 S12 S22
100 .83 -52 6.06 141 .05 58 .89 -20
200 .69 -87 4.45 118 .09 49 .76 -31
500 .52 -143 2.25 81 A2 39 59 -46
1000 .49 172 1.31 49 .16 54 .55 -69
1500 44 139 97 28 .25 59 .59 -92
2000 .35 108 .82 12 .36 48 .60 -115
VCE=10V,IC = 5mA
100 .68 -60 10.41 132 .03 62 .80 -22
200 51 -95 6.94 110 .06 54 .65 -30
500 37 -148 3.24 79 .10 57 .53 -40
1000 .34 170 1.79 52 A7 61 51 -59
1500 .30 145 1.32 30 .25 58 .56 -82
2000 .22 122 1.05 9 .32 46 .60 -104
VCE = 10V, IC = 10 mA
100 .52 ~73 13.86 122 .02 62 69 -25
200 .38 -105 8.38 102 .05 59 .56 =31
500 .29 -155 3.71 77 1 63 46 -39
1000 .27 169 2.02 51 19 61 .45 -57
1500 .24 149 1.48 30 .26 53 .50 -80
2000 17 135 1.18 9 .32 41 .56 -100
VCE =10V,IC = 20mA
100 .39 -83 16.25 114 .02 62 .60 -27
200 .29 ~-114 9.23 98 .04 65 .49 -30
500 .25 -159 3.97 75 11 67 42 -38
1000 24 168 2.15 51 .20 60 41 -56
1500 .20 152 1.57 30 .28 51 .46 -78
2000 .14 145 1.24 9 .33 37 .53 -98
VCE =10V, IC = 30 mA
100 .34 -89 16.82 111 .02 65 .56 =27
200 .26 -119 9.37 96 .04 66 47 -28
500 .24 -162 4.00 74 1 68 41 -37
1000 .23 167 2.16 51 .20 61 41 -56
1500 .20 152 1.57 30 .28 51 .45 -78
2000 14 145 1.24 8 .33 36 52 ~-98
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NE416 SERIES

TYPICAL COMMON EMITTER SCATTERING PARAMETERS

-150°

NE41615
Coordinates in Ohms
Frequency in GHz
(Vce = 10V, Ic = 20 mA)

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

FREQUENCY (MHz) S S21 S12 S22
100 .59 -74 9.98 126 .03 58 .78 -22
200 .46 -112 6.28 103 .05 52 .66 -30
500 .39 -160 291 72 .09 57 .59 -46
1000 37 164 1.71 39 7 57 .62 -78
1500 .36 133 1.30 10 27 46 .62 -109
2000 .31 o1 1.07 -16 .38 31 .59 -136
VCE=10V,IC = 10 mA
100 42 -89 13.14 116 .02 60 68 -25
200 .33 -124 7.57 97 .04 61 57 -29
500 31 -165 333 70 10 65 .53 -46
1000 .31 164 1.93 39 19 55 .56 -78
1500 .31 135 1.47 10 .28 41 .56 -107
2000 .26 96 1.20 -16 .38 27 54 -133
VCE = 10V, IC = 20 mA
100 .29 -104 156.31 110 .02 63 .59 -26
200 .25 -135 8.44 93 .04 68 .51 -18
500 27 -167 3.64 69 11 67 48 -46
1000 .28 165 2.09 39 .20 53 51 -78
1500 27 138 1.57 1 .29 39 .52 -106
2000 22 98 1.29 -16 .38 23 .50 -131
VCE = 10V, IC = 30 mA
100 24 -112 16.22 107 .01 69 .56 -25
200 .22 -140 8.77 92 .04 73 49 -28
500 25 -168 3.76 69 11 67 46 -46
1000 .26 167 2.14 39 .21 53 .49 -78
1500 .26 139 1.61 11 .30 38 .50 -106
2000 21 100 1.32 -15 .38 22 .48 -130
VCE = 10V, IC = 50 mA
100 19 -126 16.89 104 .01 72 .53 -25
200 .20 -148 8.99 90 .04 73 47 =27
500 .24 -170 3.83 68 11 68 .45 -46
1000 .26 166 2.18 39 21 52 .48 -78
1500 .26 139 1.63 1) .30 37 .48 -106
2000 .20 99 1.34 -16 .38 21 .47 -129
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NE416 SERIES

TYPICAL COMMON EMITTER SCATTERING PARAMETERS

NE41620
Coordinates in Ohms
Frequency in GHz
(Vee = 10V, Ic = 20 mA)

S-MAGN AND ANGLES:

VCE=10V,IC = 10mA

FREQUENCY (MHz) S11 S21 S12 S22
100 71 -104 17.66 125 .03 51 .69 -36
200 72 -142 10.59 103 .03 33 .49 -41
500 .75 -177 4.49 74 .04 32 .37 -52
1000 75 159 2.29 45 .05 40 .38 -79
1500 .78 143 1.50 21 .08 36 44 -106
2000 .78 130 1.10 -1 12 35 .53 -132
VCE = 10V, IC = 20 mA
100 .66 -130 22.48 116 .02 42 .56 -43
200 72 -158 12.57 97 .02 30 .38 -45
500 .75 176 5.11 72 .04 47 .28 -63
1000 .75 156 2.60 45 .06 49 .31 -81
1500 77 142 1.70 22 .09 42 .37 -108
2000 .78 128 1.27 0 12 38 .46 -132
VCE =10V,IC = 30 mA
100 .67 -143 24.33 112 .02 58 .49 -46
200 71 -165 13.33 95 .02 49 .33 -46
500 .75 174 5.36 71 .04 53 25 -65
1000 .75 155 272 45 .06 52 27 -81
1500 77 141 1.78 22 .08 44 .34 -108
2000 .78 129 1.31 2 12 39 43 -132
VCE =10V, IC = 50 mA
100 .67 -153 25.61 108 .02 64 .43 -47
200 72 -171 13.75 92 .02 47 .29 -46
500 .76 172 5.46 70 .03 54 .23 ~-52
1000 76 154 2.76 45 .06 56 .26 -80
1500 .78 141 1.80 22 .08 47 .33 -108
2000 .79 128 1.34 1 12 40 42 -131
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NE416 SERIES

TYPICAL COMMON EMITTER SCATTERING PARAMETERS

+180°

NE41632E
Coordinates in Ohms
Frequency in GHz
(Vce = 10V, Ic = 20 mA)

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

FREQUENCY (MHz) Sn Sa1 Sn Sz
100 72 -73 11.39 132 04 59 78 -28
200 .58 -117 7.45 109 .06 43 .58 -38
500 .54 -167 3.51 79 .09 48 40 -48
1000 57 156 1.90 49 .14 “55 37 -65
1500 62 130 1.37 27 .21 56 .36 -89
2000 .70 108 1.11 8 .30 47 .36 -117
VCE = 10V, IC = 10 mA
100 .59 -97 15.52 121 .03 57 .64 -35
200 .50 -139 9.01 101 .04 49 44 -41
500 .50 -178 4.00 76 .09 59 .32 -48
1000 .54 151 2.14 49 .16 58 .30 -64
1500 .60 127 1.54 28 .23 54 .28 -89
2000 .66 107 1.25 8 .31 45 .30 -118
VCE = 10V, IC = 20 mA
100 49 -125 18.93 111 .02 60 .50 -40
200 .46 -159 10.20 95 .03 58 .34 -41
500 .48 173 4.35 74 .09 67 .25 -47
1000 52 147 2.31 49 A7 60 .24 -63
1500 .58 126 1.66 28 24 54 .23 -89
2000 .65 107 1.35 9 .32 43 24 -118
VCE = 10V, IC = 30 mA
100 .46 -139 20.01 107 .01 66 .45 -40
200 .46 -166 10.52 93 .02 63 .30 -40
500 .48 171 4.45 73 .09 70 .23 -46
1000 .51 146 2.34 49 7 62 .23 -63
1500 .56 126 1.67 29 25 55 22 -91
2000 .64 107 1.36 10 .33 44 24 -118
VCE = 10V, IC = 50 mA
100 .45 -1562 20.48 104 .01 68 .40 -38
200 .46 -173 10.53 90 .03 69 .28 -36
500 .48 169 4.44 72 .09 72 23 -43
1000 52 145 2.33 48 a7 63 .23 -61
1500 57 125 1.66 28 .25 56 .22 -88
2000 65 107 1.34 9 .33 45 24 -116
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NE416 SERIES

TYPICAL COMMON BASE SCATTERING PARAMETERS

NE41632B
Coordinates in Ohms
Frequency in GHz
(Ves = 10V, Ic = 20 mA)

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

FREQUENCY (MH2) S11 Sa1 S12 S22
100 .55 -81 9.59 128 .04 59 74 -28
200 47 ~-122 6.03 106 .06 52 .55 -33
500 .45 -160 283 80 12 68 .38 -29
1000 .45 176 1.64 55 22 75 .30 -31
1500 .48 160 1.29 40 .35 73 .20 -40
2000 51 146 1.17 27 .49 65 13 -57
VCB =10V,IC = 10mA
100 K3 -109 12.53 118 .03 66 .61 -32
200 .38 -144 712 100 .05 64 44 -32
500 .40 -168 3.18 77 13 75 3 -23
1000 41 172 1.81 55 24 74 .26 -20
1500 44 160 1.42 39 .36 69 .20 -23
2000 .48 148 127 26 .49 62 14 -33
VCcB = 10V,IC = 20mA
100 .33 ~-136 14.61 111 .02 72 .51 -34
200 .34 -160 7.85 95 .05 74 .36 -30
500 .36 -173 341 76 13 78 27 -17
1000 .38 171 1.93 55 .26 73 .24 -1
1500 42 161 1.50 40 37 67 .20 -1
2000 .46 150 1.34 26 .48 60 15 -18
VCB = 10V,IC = 30 mA
100 .31 -151 15.38 108 .02 78 .46 -34
200 .33 -168 8.10 94 .05 78 .33 -29
500 .35 -176 3.50 75 14 79 .25 -14
1000 .37 170 1.98 55 .26 73 .24 -7
1500 41 161 1.53 40 37 66 .20 -6
2000 46 151 1.37 25 .48 60 .16 -14
VCB =10V, IC = 50 mA
100 .32 -163 15.78 105 .02 79 43 -33
200 .34 -175 8.21 92 .05 80 .32 -7
500 .35 -178 3.52 75 14 80 25 -1
1000 37 169 1.99 54 .26 73 .24 -4
1500 41 161 1.54 39 37 66 21 -4
2000 .46 150 1.37 25 .48 59 .16 -13
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NE416 SERIES

TYPICAL COMMON EMITTER SCATTERING PARAMETERS

+180°

NE41635
Coordinates in Ohms
Frequency in GHz
(Vce = 10V, Ilc = 20 mA)

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

FREQUENCY (MHz) S11 S21 S12 S22
100 .76 -72 11.56 140 .03 59 .85 -23
500 75 -161 3.86 88 .06 27 .48 -38
1000 75 176 2.00 62 .07 33 .45 -54
1500 .76 162 1.36 44 .08 44 .48 =72
2000 77 151 1.01 31 10 54 .52 -87
2500 .79 138 .80 17 15 56 .51 -110
VCE =10V,IC = 10 mA
100 .70 -102 17.26 129 .02 583 .73 -32
500 .76 =171 4.68 85 .04 36 .36 -41
1000 76 171 2.39 63 .06 45 .35 -56
1500 .76 161 1.61 47 .08 52 .39 -73
2000 .78 151 1.21 33 1 58 43 -89
2500 .78 137 .96 18 .23 63 42 -110
VCE=10V,IC = 20mA
100 .65 -125 21.75 120 .01 51 .62 -37
500 73 -178 5.24 82 .03 52 .28 -42
1000 .73 167 2.65 61 .06 60 .26 -57
1500 .75 157 1.80 45 .09 60 .30 -74
2000 .76 147 1.35 33 12 62 .35 -88
2500 77 135 1.07 18 .16 58 37 -110
VCE =10V, IC = 30 mA
100 .65 -137 23.60 117 .01 53 .55 -41
500 73 179 545 81 .04 57 .24 -42
1000 73 166 2.75 61 .07 63 24 -57
1500 .74 156 1.86 45 .10 62 .28 ~74
2000 .76 147 1.39 33 13 62 .32 -88
2500 .78 136 1.10 19 a7 58 .34 -110
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