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NPN SILICON HIGH
. FREQUENCY TRANSISTOR

NE219
SERIES

et EE————————— ——
FEATURES DESCRIPTION AND APPLICATIONS
o HIGH fr: 8 GHz The NE219 series of NPN silicon bipolar transistors is de-
signed for small signal amplifier and oscillator applications up
¢ g'%\g aTgISS(E;.Hz to 6 GHz. The series employs arsenic doped emitters and
2.2 dB at 2 GHz NEC’s hi-rel platinum-gold metallization system which per-

e HIGH COLLECTOR CURRENT: 80 mA

e HIGH OSCILLATOR POWER OUTPUT:
100 mW at 6 GHz

e EXCELLENT GENERAL PURPOSE TRANSISTOR

ABSOLUTE MAXIMUM RATINGS (12 = 25°C)

SYMBOLS PARAMETERS UNITS| RATINGS
Vcso Collector to Base Voltage Vv 20
Vceo Collector to Emitter Voltage]  V 10!
VEBO Emitter to Base Voltage \ 1.5
lc Collector Current mA 80
Ty Junction Temperature °C 2002
TstG Storage Temperature °C |-65to +200°
Notes:

1. Typical Vcer = 20V forR = 10 Q.

2. Ty = 150°C for NE21936 and NE21937.

3. Tste = -65 to + 150°C for NE21936, NE21937 and NE21935
Grade D.

NE21935 TYPICAL NOISE PARAMETERS
VCE = 8V,Ic = 5§ mA

mits reliable operation at high temperature operation (100°C)
at rated dissipation. The series is available in either chip form
(NE21900) or in a variety of packages. Low noise and high cur-
rent capability provides wide dynamic range and economical
solutions to a wide variety of microstrip thick and thin film ap-
plications. Quality, performance, uniformity and reliability are
assured by NEC’s quality assurance program which is pat-
terned after MIL-S-19500. The NE219 is available in Grade C
(JANTXV equivalent), Grade CX (JANTX equivalent), and
Grade D.

FREQUENCY (MHz) NFmin/(dB) a/dB OPT SOURCE Rn/50 O
500 1.3 20.7 .15 £ 100° .15
1000 1.4 16.2 31 £ 146° 12
1500 21 13.5 49 £178° .04
2000 23 11.8 48 £ -172° .07
2500 27 9.6 .53 £ -155° 13
3000 34 9.6 58 £-133° .26
3500 36 8.0 .66 £ -128° .36
VCE = 8V, Ilc = 20 mA
500 1.6 220 14 £132° a7
1000 20 17.3 .30 £176° 13
1500 26 14.9 47 L -167° .08
2000 29 13.0 53 £ -159° 12
2500 32 11.4 .56 £ -150° 19
3000 39 1.4 58 £ -127° .36
3500 43 9.2 68 £ -123° .28

*Input tuned for minimum Noise Figure, output tuned for Maximum Gain.
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NE219 SERIES

‘feutusa) prenb ey 0} PajosULIOD 8q Ifeys fUILLLISY JSTHLUS 8Y ] N0 prenb e Bunesodioour abpuq eoueyoedes feuwia-aaiy e skojdwa Juswainsesw 800

e\

"SBOIASP 8S3U} JO SUOISIaA ) 8peif 0} Si9jal Jaquunu palgysiBss ry|3
(v-r) H1Y

oo

‘ueder JO UONLIDOSSY [eLISNPU| JIUO0d(T
:sa10N

002 0s2 08S 009 0se 085 Mmw (0052 = v1) uonedissiq Jomod 1oL id
0. 005 08 06 06 0L MWDo (o-r) souegysisay feway ) H1Y
ot | v0 oL |20 oL | vO0 [0} N A ot b0 oL | Vo 4d 0 = 3| ‘A 8 = 80A Je z8oueyoede] aseg 0} 1039|100 82D
00€ | 00L| Ot | 0oE j00L| o€ ) oo |oot | o | oog | coL| og 00€ {00L | o€ | 0OE | OOL | OE YW 0Z = 9] ‘A8 = 30AJe ulen Jusuny premiod 34y
o'l o't o't o't oL ot yri 0 = O ‘A L = §3A e uaungd yony Jepiwg 083|
ot oL oL oL oL ok vl 0 = 3] 'A 8 = 80A Je JusuNY JoInY 10108]|0D 089]
XVW |dALININ | XVIN (AL [NIW | XV DAL ] NIW ] XY | QAL | NIW | Xy [ DAL ] NI [xvm dAL|NIW|SLINN SNOILIGNOD ANV SH3LIWVHVd STOgNAS
18 £ 514 48 80 €0 ANITLAO IDOWMIOV
6982082 2982082 ¥81220Se v.1220Se H3IgGWNN A343LSI1D3Y 1rvia
Z86123N LE6LCIN SE61LZIN Cl6123aN 806LCAN €061L2aAN HIAWNN 14vd
©.%2 =v) §JILSIYILOVHVHI 1VOIHLO313
laig| |1zg)z |aig| "S80IASP BsaY) JO suoIsIen O apelb 0} siajal Jequinu passisibal Y13 b
giglkig-zegg = v =X (- 2y F)) TesT = OV ‘uogenbe sy Buisn sisjewered-g aoinep sy Wwoy Pajeinofeo si (HYIN) ures) sigelieAy wnwinew '
zlees| - zlusl - 2w + 1 s "ainBy esiou wnwido 10y pauny ase indino pue indu;  “z
‘ueder JO UONBIOOSSY feLisnpul SOILUOAOSIT 'L
KUY
00k MW | ZHH 9 = 'YW Oy = O] ‘A8 = 30A le INdiNQ Jamod 10e|IosO 0S0d
08 08 08 ap ZHH 2 =}
oct o€clL 0’0t oct 0cL ap ZHO L =}
oGl (148 0'GL 0'GL ap ZHH G0 =}
‘Ywg = 9
‘A8 = 30A ‘ainbi4 ssioN wnwidQ 18 urer) peeloossy EIN5)
00k 9¢CL 9¢CL 92t gp ZHH 2 =}
09t 8L oL '8l 8L ap ZHD L =}
0se (13> 0'62 0'6e ap ZHH G0 =}
‘YW 02 = O] ‘A8 = 3OA Ie cUIeD) S|qejieAy WnLuxep OV
22 g¢g |22 G€E |22 g€ |22 ap ZHH2Z =}
G2 |2t o8 €l et £l ap ZH9 L =}
oL ap ZHH G0 =} :
‘'YW G = 9| ‘A8 = 30A 1€ ;2614 esioN WUy | NWIN
0. 0608 96 | 08 96|08 | ap ZHD 2 =}
oet GGt GGl GGl GGl ap ZH9 | =}
o oLe ap ZHH G0 =}
‘YW QOZ = 9| ‘A8 = 30A Je uren) Jamod uopasu;| |aieg|
6 08 o8 08 08 08 ZHH YW 02 = 9| ‘A8 = 30A J& }0NpoId WIpIMpUEg Ules) 4
XV |dALINIW [XVIN AL [NIW [ XYIN DAL | NIW | XVIN DAL | NIt | Xvm [dAL | NI Dovw dALININ{SLINN SNOLLIANOO aNV SHILIWVHYd ST109NAS
18 € 1 (48 80 €0 ANITLNO IDOMIOV
6982952 1962082 8122582 v/122552 Y3IAWNN 34311934 1rvId
186123IN LE61C3IN SE6123N CI6123IN 806123N €06123N H3IAWNN 14vd

.52 = I SNOILVDI4103dS FIONVINGO4H3d

2-185



NE219 SERIES

OUTLINE DIMENSIONS (Units in mm)

NE21900 (CHIP) OUTLINE 03 OUTLINE 08
(Chip Thickness: 140 Hm)
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TYPICAL DEVICE CHARACTERISTICS (1 = 25°¢)

POWER DERATING CURVES DEVICE CAPACITANCE
800 NE21903 2 u
RTH (J-C) = 70°CW td;t’g \ f= 1 MHz
g NE21008 Y S
NE21935 5 €8
- NE21903 RTH (1-C) = \ o8 | ! |
g RTI:(J—A)= '(30°():/w ~§§ 1 NE21936/NE21937-
a 400 300°c/w | N g-§
(73
a NEZ‘935/\ \ \ %8 7 Ccs N
= RTH@U-A) = N Y a2
£ 380°cwW [N \ \ 38 N N
& 200 8o 05 q
g N 5% N
NE21936/NE21937
5 N 8%
ol g 03
0 50 100 150 200 o 05 1 2 3 5710 20 40
Ambient Temperature, Ta (°C) Collector to Base Voltage, Vce (V)

Emitter to Base Voltage, VeB (V)
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NE219 SERIES

TYPICAL PERFORMANCE CHARACTERISTICS (1a = 25°¢)

GAIN BANDWIDTH PRODUCT
vs. COLLECTOR CURRENT
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FORWARD CURRENT GAIN
vs. COLLECTOR CURRENT

Vce = 8V
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NE219 SERIES

TYPICAL COMMON COLLECTOR SCATTERING PARAMETERS

NE21900
Coordinates in Ohms
Frequency in GHz
(Vce = 8V, Ilc = 20 mA)

S-MAGN AND ANGLES:

VCE=8V,IC = 10 mA

FREQUENCY (MHz) St S21 S12 S22
2000 .88 -56 1.57 -29 44 47 64 143
2500 87 -67 1.50 -34 52 4 60 139
3000 .83 =77 1.39 -42 .58 31 54 128
3500 .82 -85 1.26 -44 .60 27 .46 131
4000 .80 -93 1.18 -49 .64 21 .43 124
4500 79 -98 1.12 -52 67 14 .38 125
5000 79 -103 1.02 -53 .68 1 32 130
5500 77 -109 1.00 -55 72 7 31 126
6000 .78 -113 .93 -57 72 4 25 142
VCE=8V,IC =20mA
2000 91 -53 1.66 -29 .40 51 71 147
2500 .90 -64 1.59 -34 47 45 .68 143
3000 .87 -74 1.47 -42 .53 35 .62 132
3500 .86 -82 1.35 -43 .55 32 54 135
4000 .84 ~-90 1.26 -49 .60 26 52 128
4500 .84 -95 1.20 -52 .63 19 47 129
5000 .83 -101 1.09 -54 .64 16 41 131
5500 .82 -107 1.07 -56 64 12 40 127
6000 .82 -111 .99 -59 .69 9 .34 138
VCE =8V, IC = 30 mA
2000 g -52 1.67 -29 .39 52 74 148
2500 91 -64 1.61 -34 47 46 .70 144
3000 .87 -74 1.49 -42 52 36 .64 133
3500 .87 -82 1.36 -44 .55 33 57 136
4000 .84 -90 1.28 -50 .59 27 .54 129
4500 .85 -95 1.22 -53 .62 20 .50 129
5000 .84 -100 1.10 -55 .64 17 43 i3
5500 .83 -107 1.08 -57 69 13 42 127
6000 .84 -111 1.00 -59 .69 1 .36 137
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NE219 SERIES

TYPICAL COMMON EMITTER SCATTERING PARAMETERS

150

NE21900

Coordinates in Ohms

50 Frequency in GHz
(Vce = 8V, lc = 20 mA)

S-MAGN AND ANGLES:
VCE = 8V, IC = 10 mA

FREQUENCY (MHz) S11 Sa21 S12 S22
2000 .70 -155 2.78 89 .08 72 .32 -44
2500 .68 -167 2.31 78 .09 72 27 -45
3000 72 -173 1.99 70 11 74 .24 -42
3500 .74 -174 1.77 67 12 77 .20 -58
4000 .70 176 1.57 55 .14 71 13 -80
4500 72 176 1.38 52 .15 74 .15 -101
5000 76 172 1.26 46 a7 73 19 -128
5500 72 168 1.13 41 19 71 .26 -143
6000 .73 168 .99 38 19 72 .33 -148
VCE = 8V,IC = 20 mA
2000 .69 -159 3.03 88 .07 81 .26 -46
2500 67 -170 251 78 .09 79 .21 -44
3000 72 -175 2.15 70 11 79 19 -39
3500 .74 -176 1.90 67 13 81 14 -58
4000 .69 175 1.68 56 .15 74 .08 -90
4500 .73 174 1.46 53 .16 77 M -115
5000 .76 172 1.34 47 .18 74 .16 -143
5500 72 167 1.21 42 19 73 .23 -154
6000 .73 167 1.07 40 .20 74 .30 -155
VCE = 8V, IC = 30 mA
2000 .69 -161 3.07 87 .07 84 .25 -45
2500 .67 =171 2.53 77 .09 82 .20 -42
3000 72 -176 2.16 70 A1 82 18 -36
3500 74 -177 1.92 67 13 83 13 -55
4000 .70 174 1.68 56 .15 75 .07 -86
4500 .73 174 1.49 52 .16 78 .09 -115
5000 77 171 1.36 47 18 75 15 -144
5500 .73 167 1.22 41 19 74 22 -154
6000 .73 166 1.08 40 .20 74 .29 -1565
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TYPICAL COMMON EMITTER SCATTERING PARAMETERS

S-MAGN AND ANGLES:

NE21903
Coordinates in Ohms
Frequency in GHz

(Vce = 8V, Ic = 20 mA)

VCE=8V,IC =10mA

FREQUENCY (MHz) Su S21 S1u2 S22

100 .79 -45 22.62 152 .01 7 9 -18

500 63 -140 9.88 102 .04 39 .47 -41
1000 .62 -173 5.30 81 .05 40 .36 -44
1500 .62 169 3.59 67 .07 43 .35 -49
2000 .62 156 2.68 57 .09 51 .35 -57
2500 .64 143 217 45 10 51 3 -69
3000 .67 134 1.88 35 13 51 .32 -82
3500 .68 122 1.58 25 14 44 .32 -94
4000 .70 114 1.40 13 15 43 .34 -106
4500 70 106 1.18 6 A7 39 .36 -116
5000 71 98 1.10 -2 19 38 .38 -124

VCE=8V,IC = 20mA

100 .69 -64 32.32 144 .01 71 .84 -24

500 .60 -156 11.17 96 .03 46 37 -42
1000 .61 178 5.81 78 .04 53 .28 -44
1500 .61 164 3.92 66 .06 55 28 -50
2000 62 151 293 56 .09 59 .29 -59
2500 .64 140 2.38 46 1N 55 25 -72
3000 67 130 2.06 35 13 51 .25 -85
3500 68 120 1.73 26 15 48 .26 -96
4000 .69 112 1.54 14 16 44 .28 -108
4500 .69 105 1.32 7 .18 42 .31 -115
5000 .70 96 1.19 0 .20 40 .33 -125

VCE=8V,IC =40 mA

100 62 -84 39.23 136 .01 57 .76 -29

500 .60 -166 11.61 92 .02 54 32 -39
1000 .61 173 5.94 76 .04 62 25 -40
1500 .62 160 3.99 64 .06 59 .26 -47
2000 .62 149 2.98 55 .09 62 27 -56
2500 .65 138 243 45 1 56 .24 -70
3000 .66 129 211 34 13 55 .24 -83
3500 .68 120 1.78 25 15 51 .25 -94
4000 .70 112 1.59 13 .16 46 27 -106
4500 .70 104 1.35 6 .18 43 .30 -113
5000 71 97 1.26 -1 .20 39 31 -124
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TYPICAL COMMON EMITTER SCATTERING PARAMETERS

NE21908
Coordinates in Ohms
Frequency in GHz
(Vce = 8V, lc = 20 mA)

S-MAGN AND ANGLES:
VCE=8V,IC =56mA

FREQUENCY (MHz) S11 Sai S12 S22

100 91 -29 14.21 160 .01 79 .96 -13

500 73 -112 8.27 113 .07 38 .61 -40
1000 .68 -148 4.84 89 .08 26 .46 -53
1500 67 -169 3.34 73 .08 22 44 -58
2000 67 180 2.53 62 .08 24 .43 -66
2500 67 168 2.01 50 .09 24 42 -76
3000 .67 158 1.73 40 .09 27 .44 -86
3500 .67 149 1.48 30 .10 29 .46 -94
4000 67 141 1.34 20 1 30 49 -103
4500 .66 134 1.16 10 12 30 .52 -110
5000 .66 125 1.06 3 13 30 .55 -118

VCE =8V,IC = 10 mA

100 .84 -42 23.68 153 01 78 91 -19

500 .67 -132 10.89 105 .05 37 .45 -50
1000 .65 -163 5.90 84 .05 33 .32 -58
1500 .63 -178 4.00 71 .07 37 .31 -64
2000 .64 173 3.02 62 .08 42 .32 =71
2500 .65 160 2.47 50 .08 37 .31 -82
3000 .65 152 213 41 .09 40 .33 -O1
3500 .65 143 1.82 32 11 40 .35 -98
4000 .66 137 1.64 22 12 38 .38 -107
4500 .65 130 1.44 13 13 36 41 -113
5000 .65 121 1.31 5 14 32 44 -121

VCE=8V,IC =20mA

100 .75 -59 34.58 145 .01 71 .84 =27

500 .65 -148 12.53 99 .03 43 .34 -58
1000 .65 -171 6.56 81 .04 43 24 -65
1500 .64 176 4.44 69 .06 44 24 ~69
2000 .64 168 3.36 61 .07 49 .25 =77
2500 .65 156 2.73 51 .08 47 .24 -87
3000 .65 149 237 42 10 47 27 -95
3500 .65 141 2.02 32 1 46 .30 -101
4000 .66 134 1.82 23 13 42 .33 ~108
4500 .65 127 1.58 13 14 38 .36 ~-115
5000 .64 119 1.43 6 .15 35 .39 -123
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TYPICAL COMMON EMITTER SCATTERING PARAMETERS

50

250

NE21912
Coordinates in Ohms
Frequency in GHz
(Vce = 8V, Ic = 20 mA)

S-MAGN AND ANGLES:

VCE = 8V, IC = 5mA

FREQUENCY (MHz) Sn S21 S12 S22
100 .80 =27 12.30 149 .01 74 92 -13
200 .67 -46 9.87 130 .03 66 .83 -20
500 .37 -78 5.45 97 .07 62 .68 -31
1000 19 -97 3.03 71 1 62 63 -43
1500 16 -7 214 51 15 57 66 -59
2000 .20 -98 1.62 31 .16 46 7 -78
VCE=8V,IC=10mA
100 69 =31 17.67 140 01 74 86 -15
200 .53 -47 12.60 120 .02 67 .76 -2
500 .29 -66 6.18 92 .07 70 .64 -29
1000 17 -73 3.34 69 12 65 .59 -41
1500 19 -76 233 51 A7 56 .62 -58
2000 .26 -87 1.75 31 18 44 .69 =77
VCE = 8V,IC = 20 mA
100 .58 -34 22.03 131 .01 70 .80 -17
200 43 -47 14.19 112 .02 70 .70 -21
500 .24 ~-60 6.53 88 .07 71 .60 -29
1000 A7 -61 3.49 67 13 66 .58 -40
1500 .20 -67 242 50 a7 56 .61 -57
2000 .29 -84 1.81 30 .18 43 .68 =77
VCE =8V,IC = 30 mA
100 .52 -36 23.55 126 .01 70 77 =17
200 .38 -46 14.52 109 .02 7 .67 -20
500 22 -58 6.54 86 .07 70 .59 -28
1000 .16 -58 3.48 66 13 66 .58 -40
1500 .20 -65 241 49 a7 56 .61 -58
2000 .28 -83 1.80 29 18 42 .68 -78
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TYPICAL COMMON EMITTER SCATTERING PARAMETERS

NE21935 4 S
Coordinates in Ohms -120 ik
Frequency in GHz -80
(Vce = 8V, ic = 20 mA)

S-MAGN AND ANGLES:
VCE = 8V,IC = 5mA

FREQUENCY (MHz) St S21 S12 S22

100 .80 -30 13.74 160 .01 80 .96 -12

500 .65 -117 8.05 112 .07 40 .62 -40
1000 .62 -159 4.72 86 .07 30 .45 -50
1500 .62 178 3.24 69 .08 30 42 ~-56
2000 .62 162 2.44 56 .09 34 42 -64
2500 .64 146 1.95 42 .10 28 .39 -76
3000 .65 133 1.67 30 1 33 .40 -87
3500 .66 120 1.39 20 A3 33 .42 -97
4000 .67 109 1.27 9 14 32 .43 -108
4500 .68 99 1.11 -1 .16 29 .45 -117
5000 69 89 1.02 -10 18 25 .48 -127

VCE =8V,IC =10 mA

100 .67 -44 22.00 153 .01 76 92 -18

500 .59 -139 10.21 104 .04 42 48 ~-48
1000 .60 -173 5.57 82 .05 41 34 -55
1500 .59 169 3.78 67 .07 42 .32 -61
2000 .60 155 2.86 56 .09 45 .32 -68
2500 .62 140 2.29 43 11 43 .30 -80
3000 .63 129 1.96 31 12 41 31 -91
3500 .64 117 1.68 22 .14 39 .32 -101
4000 .65 107 1.50 " .16 35 .34 -112
4500 .66 98 1.30 1 18 29 .36 -121
5000 .67 87 1.20 -8 19 25 .38 -131

VCE=8V,IC = 20mA

100 .55 -66 31.47 146 .01 70 .86 -25

500 57 -157 11.59 98 .03 48 37 -52
1000 .59 177 6.10 79 .05 51 .26 -58
1500 .59 162 413 65 .07 53 .25 -63
2000 59 150 3.09 55 .09 55 .26 -71
2500 .61 136 2.49 43 .11 46 .24 -84
3000 .62 125 213 32 13 45 .26 -94
3500 .63 114 1.78 22 15 42 27 -104
4000 .65 105 1.62 12 a7 37 .29 -115
4500 .66 95 1.41 2 19 31 .31 -123
5000 .67 85 1.31 -7 .20 26 .33 -132
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TYPICAL COMMON EMITTER SCATTERING PARAMETERS

NE21937
Coordinates in Ohms
Frequency in GHz

(Vce = 8V, Ic = 20 mA)

S-MAGN AND ANGLES:
VCE = 8V, IC = 5 mA

FREQUENCY (MHz) S11 Sa1 S12 S22
100 .67 -36 12.58 154 .01 76 .95 -13
200 .56 -69 10.71 135 .03 58 .84 =21
500 43 -132 6.19 102 .06 50 .60 -31
1000 42 177 3.49 75 .09 51 49 -40
1500 44 148 2.41 56 12 51 .46 -48
2000 49 125 1.84 42 .16 52 44 -60
2500 .54 105 1.50 26 19 45 37 -71
3000 .59 96 1.29 16 24 42 .35 -95
VCE =8V,IC =10mA
100 53 -52 19.37 146 .01 72 .89 -17
200 42 -91 14.71 125 .02 56 .73 =27
500 .36 -153 7.39 95 .05 58 .49 -32
1000 .38 165 3.98 72 .09 60 41 -38
1500 .41 140 2.71 56 13 57 .39 -47
2000 .45 122 2.07 42 a7 54 .36 -60
2500 50 105 1.70 27 21 47 31 -73
3000 .65 93 1.44 14 .26 40 .28 -95
VCE =8V,IC = 20mA
100 .39 -71 26.29 137 .01 74 .81 -23
200 .32 -118 17.89 116 .01 60 .62 -30
500 32 -170 8.16 90 .05 66 42 -30
1000 .36 156 4.28 70 .09 65 .36 -37
1500 .39 135 2.91 54 14 59 .34 -46
2000 43 118 222 42 .18 55 31 -60
2500 .49 102 1.80 27 .22 46 .26 ~77
3000 .53 91 1.53 14 .26 38 .23 -96
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TYPICAL COMMON COLLECTOR SCATTERING PARAMETERS

NE21987
Coordinates in Ohms
Frequency in GHz
(Vce = 8V, Ic = 20 mA)

S-MAGN AND ANGLES:
VCE = 8V, IC = 10 mA

FREQUENCY (MHz) Si1 Sa1 S12 S22

100 .97 -4 1.81 -3 .03 55 .85 177

500 .96 -20 1.84 -15 .15 65 .86 163
1000 .98 -42 1.82 -30 .29 52 .83 147
15600 .95 -62 1.75 -42 .40 38 .78 133
2000 .91 -80 1.60 -56 50 22 .70 118
2500 .86 -96 1.51 -67 59 10 .64 103
3000 .85 -113 142 -78 .66 -4 .57 89
3500 .84 -129 1.32 -91 .70 -17 .49 75
4000 .82 -144 1.21 -100 .73 -32 42 63
4500 79 -158 1.15 -110 76 -42 .36 51
5000 77 -173 1.06 -120 .79 -55 .31 38
5500 .76 176 1.02 -131 .80 -66 .26 24
6000 .73 163 .94 -140 .81 -79 21 10

VCE =8V, IC = 20 mA

100 .98 -3 1.87 -3 .03 48 91 177

500 97 -19 1.89 -15 .13 64 .91 165
1000 1.00 -39 1.88 -28 .24 54 .88 150
1500 .99 -58 1.81 -40 .34 42 .85 138
2000 .94 -75 1.64 -56 44 27 .78 123
2500 91 -90 1.60 -66 .52 16 74 109
3000 91 -107 1.51 =77 .59 2 .68 95
3500 .80 -122 1.42 -90 .63 =11 .60 82
4000 .89 -137 1.31 -100 .69 -24 .54 70
4500 .87 -150 1.26 -111 71 -35 48 59
5000 .85 -165 1.16 -121 75 -48 .43 46
5500 .84 -176 1.11 -133 77 -59 37 34
6000 .82 171 1.02 -143 .78 -72 .32 21

VCE =8V, IC = 40 mA

100 .97 -3 1.88 -3 .03 41 .94 178

500 .97 -19 1.92 -14 11 64 .93 165
1000 1.00 -38 1.91 -28 .22 55 .91 152
1500 .99 -57 1.85 -39 .32 44 .89 139
2000 .95 -75 1.63 -54 41 29 .82 125
2500 .93 -91 1.66 -66 .49 19 .79 111
3000 .93 -110 1.59 -78 .57 5 .73 98
3500 .93 -127 1.51 -92 .62 -7 .65 85
4000 91 -143 1.39 -102 .67 -21 .59 73
4500 .90 -158 1.33 -114 71 -32 .53 62
5000 .88 -175 1.21 -125 .75 -45 .48 50
5500 .88 172 1.16 -138 77 -57 42 36
6000 .85 158 1.04 -148 .79 -70 .35 24

2-195



