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NEC

. NPN SILICON HIGH
FREQUENCY TRANSISTOR

T3zl

NE856
SERIES

FEATURES

¢ HIGH GAIN BANDWIDTH PRODUCT: fr = 7 GHz
¢ LOW NOISE FIGURE: 1.1 dB at 1 GHz
¢ HIGH COLLECTOR CURRENT: 100 mA

¢ LOW COST

DESCRIPTION AND APPLICATIONS

The NE856 series of NPN epitaxial silicon transistors is
designed for low noise, high gain amplifiers. Low noise
figures, high gain, and high current capability achieve wide
dynamic range and excellent linearity. The NE856 series
offers excellent performance and reliability at low cost . This
Is achieved by NEC's titanium, platinum, gold and direct
nitride passivated base surface process. The NE856 series
is available in chip form and four low cost package styles.

OUTLINE DIMENSIONS (units in mm)

NE85600 (CHIP)
(Chip Thickness: 140 to 160 um)

0.35 -
0.30
0.22

BASE EMITTER

oord =

LICIEC

OUTLINE 34
(SOT-89)

0.8 MIN
0.4220.08
B S

4.5x0.1

1.8+£0.2

1
0.420.06

[+ 2.620.1 '1

fe—  4.0x0.25 -

+0.03
3 L
o i

OUTLINE 32
(TO-92)

5.2 G MAX
f—

5.5 MAX

OUTLINE 35
(MICRO-X)

255+02
2.1

At
0.56

3-143

T )
{ 1smax

OUTLINE 33
(SOT-23)

 2.8£0.2 ~—

Py
]o.ssB
29102 19’—————5"

18

+0.10
C 04 To05

0.10

018 1508
4 |
T




SEE D MW Lu27yly 0002490 159 MENECC

N E ¢/ CALIFORNIA

"SBnegns OlURIed W 2’0 X AU GZ WM

‘feunuuey prenB eu o PajOBULIO a4 Jfeys [BulLLLIe JapilLe ] INoNd prenb @ Sugriodioou; eBppqg eoueyoeded feuiutier oy v sAojdise Juelieinsesit 805 S
‘pesind %2 = ojoko Anp 'sil gge S yipm esing 2

“ueder JO LIOREIOOSSY [BLISNPU] JjUOROST L

“SQION

09 oL

vopediss|q Jemod [eoL

id

065 yS'C9

G29

o1e

M2o

{iueiquiy-0}-uogounr) sougisisey ELUBLL

HY

0L | SO Sl |0} 0L {S90 0l 1990 ol

g0

3d

ZHW L = }'0 = 3] 'A QL = HOA I8 acueoede) indinp

20

02L] 0S5 | 00E {024 | OS |0OE |02t | OS | 00E |02t} OS

VW02 = O] ‘A 0L = JOA 5lE UED JUaUND PIEMIO]

34y

o ol

ot

oL

oL

0 = 9] 'A L = €3\ 18 juBunD Jowny) Jeyiwg

oa3|

oL ot

ot

oL

ol

0 = 31 'A 0L = 83A e uUBNND JOIND I0j08)I0D

oa9]

XYM |dALININ | XY

JAL NI XYM DAL | NIA | XU | DAL | NIW | XV E AL | NIN | S1IND

SNOILLIGNOD GNY SH3LINYEYd

STOgNAS

£09£3S¢
SE9S8IN

LSEEQST
YE9S8IAN

9SE€€0S¢
€€9583N

(4]
SSEEDST
ZE9S8IN

{diHo) 00
009S83N

ANITLAO FOVROV
H3gMNAN g3431SID3Y , rviz
HIGNNN tavd

NE856 SERIES

(052 = ¥ SOLLSIHILOVHYHD TVOI4LOT 13

"ueder JO LOREIS0SEY BIISNPU JUOROe|T L

SoN

(1108

oLl

06

06

oot

aP
ap

ZHD L = } 'y = O 'AQL = 30A
ZHOZ = $'yutz = O] ‘AQL = 30A
ZHD L = }'yurs = O] 'AQL = 30A

je Uy paBioossy

ve|Le

oc |8t
VL

oc it

o¢c |81
'L

ve|re

ap
ap
ap

ZHD L = } 'V Op = 9] ‘AQL = 397
ZHDZ = J 'y = 9] ‘AQL = 3OA
ZHD L = }'yw . = O] ‘AQL = 30

te anbid esoN

dN

02Li00t

ot

o't

gct|ooL

gp
P

ZHH Z = § 'Y 0g = O} ‘AQL = 3OA
ZHD L =} 'yW 02 = O] 'AQL = 30A
18 UreD) 8jqE|eAY WnLUXe

OV

06)0L

06

gL

g6

06|02

ap
ap

ZHD Z = } YW 0Z = 9} '‘AOL = 307
ZHD L = § 'y Qg = 9 ‘AQL = 30\
7@ Ufer) Jamod LogIesy]

z|3tes]

0L

g9

1

S9

ol

ZHY

Vw02 = O ‘A DL = 30A e }onpald Yipwpueg ues

1

XVH |[dALININ

XVHN|dAL|NIN

XVRN|dAL|NIN

XVI |dAL | NIN | XYW |JAL | NIW

S1INN

SNOLLIANOD ANV SH31arvavd

STOENAS

St
£09£0ST

LGEEDSZ

96e€0S2

(43
SSEEOST

SE9S8IAN

YE9S83N

£E9583N

Ze9S83N

{d140} 00

009583N

INITLAO IDWMIOVd
H3gGNNN a3431S1D3Y , rvi3
HIGNNN 14vd

(o2 = v)) SNOLLYOIHI03dS IONVINHOSHId

3-144




M E C/ CALIFORNIA
NE856 SERIES

ABSOLUTE MAXIMUM RATINGS (a = 25°¢)

SYMBOLS PARAMETERS UNITS | RATINGS
Veeo Collector to Base Voltage v 20
Vceo Collsctor to Emitter Voltage \ 12
Veso Emitter to Base Voltage \ 3.0

lc Collector Current mA 100
Ty Junction Temperature °C 200*
TsTG Storage Temperature °C |-65t0 +150

*Maximum Ty for the NE85632/33/34 & 37 is +160°C

TYPICAL DEVICE CHARACTERISTICS (1a = 25°0)

NE85633 AND 35 NE85632 AND NE85634
TOTAL POWER DISSIPATION vs. TOTAL POWER DISSIPATION
AMBIENT TEMPERATURE vs. AMBIENT TEMPERATURE
400 24 r '
NE85634
s s Ceramic Substrate
E E 20 [r——— 25cm2x 0.7 mm
g e A \RrH 0-A) = 6255 °C/W
= S 16 for NE85632
S NE85635 % : ) Tio \
% 200 A g 12 [=g a
[a] \ 2 - O_]_7.s
§ \\ 5 38 | NE85632
NE85633 = op fNE8SS3 <l with Heat
€ 10 \\ \\ & M\\Sink \
g N \ g 0.4 ﬁm; ‘t§
b ‘\ Free Alf \\
0 | §
o 50 100 150 200 % 50 100 150
Ambient Temperature, TA (°C) Ambient Temperature, Ta (°C)

TYPICAL PERFORMANCE CHARACTERISTICS (72 = 25°)

.

COLLECTOR TO BASE FORWARD CURRENT GAIN
CAPACITANCE vs. COLLECTOR vs. COLLECTOR CURRENT
TO BASE VOLTAGE
6.0
500 T
g - Vg = 10V
30 200
§ 20 E
@ ] = 200
P~ &
TN ~Ll || NE85634 9
§- P \\ E 100
0.7 E
3 = NE85632/- s 710
» 05 5 33 ({é 50
c§ 03 NE85635 g
e ° 2
g 0.2 O 20
a
38 0.4 10
1 2 3 57 10 20 30 50 1 2 3 5 7 10 20 30 50
Collector to Base Voltage, VcB (V) Collector Current, ic (mA)
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TYPICAL PERFORMANCE CHARACTERISTICS (m = 25°¢)

Gain Bandwidth Product, fr (GHz)

Insertion Gain, |S21E}2 (dB)

Noise Figure, Nr (dB)

GAIN BANDWIDTH PRODUCT
vs. COLLECTOR CURRENT

10

L. - NE !
Vcg = 10V NE
e ‘E‘
11 NE85632
p / NE85634
7
pdld
4%

16

14

12 hEes
= NEG5632
10 }’
8 y :" NEB5634
) /‘$
//
N/

2 3 5710 20 30 5070100
Collector Current, Ic (mA)

INSERTION GAIN
vs. COLLECTOR CURRENT

"f =1 GHz

VCE=10V

1

2 3 5710 20 20 5070100
Collector Current, Ic (mA)

NES5632 AND NE95633
NOISE FIGURE
ve. COLLECTOR CURRENT

8.0

Veg = 10V
f=1GHz }

25

20

/

1.5

1.0

0.5

4
[
1 2 3 5710 2023 70100
Collector Current, lc (mA)

M2, IM3, (dB)

Insertion Gain, {S21£|2 (dB)

Noise Figure, Nr (dB)

NEB85632 AND NE35834
INTERMODULATION DISTORTION
vs. COLLECTOR CURRENT

/’—-—\ M3

-70

¥ Vee = 10V
/ Vo = 100 dBuV/50 0
Ra = RL= 500

% / IM2
~40 /
V' M2t = 00 + 100 MHz
/ IM3f = 2 x 200-190 MHz
.20 ] L 1
20 0 L] 50 00 70
Collactor Current, Ic (mA)
NE85635
INSERTION GAIN vs.
COLLECTOR CURRENT
24
| Vee = 10V {'= 500 MHz |
20 >
1 /’ f = 1GHz |||
A
y LT
12 I
f = 2 GHz .1lJ
e pre
4 7
1]
1 2 5 10 20 &0 100

Collector Cumrent, Ic (mA)

NEB5635
NOISE FIGURE
vs. COLLECTOR CURRENT

| VeE = 10V
f = 1GHz

1

2 3 5710 20 3 5070100
Collector Current, Ic (mA)
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NE856 SERIES
TYPICAL PERFORMANCE CHARACTERISTICS (1a = 25°¢)
NE85632 NE85633
FORWARD INSERTION GAIN FORWARD INSERTION GAIN
AND MAXIMUM AVAILABLE GAIN AND MAXIMUM AVAILABLE GAIN
vs. FREQUENCY vs. FREQUENCY
25 TTT 2 N TTTT
& N\ | Vee = 10v_| = AR Vce = 10V |
o \\ lc = 20 mA k<) \Q Ic'=20mA
@ L1 &
Bg » "N ez ¥ AN
= hY . =
L MAG LR T MAG
Le [S21E]2 _ 2D ge A
53 AL 38 N
£ 3 l c 3 Sz1e|2 H
8 % 10 N 8 R 10 AN
éé \\ éé \
£ - E
& @
2E & 2E s
3 3
= =
o 0
0.1 02 03 05 07 10 20 0.1 02 03 05 07 10 20
Frequency, f (GHz2) Frequency, f (GHz)
NE85634 NE85635
FORWARD INSERTION GAIN FORWARD INSERTION GAIN
AND MAXIMUM AVAILABLE GAIN AND MAXIMUM AVAILABLE GAIN
vs. FREQUENCY vs. FREQUENCY
25
URILL 25
\L\\ Vee = 10V _| \“ I\lcEl =I 1I(')l\/I l.
o \\. lc =20mA o NN Ic = 20 mA
=2 L RCAE AN
[ o)
Eg \\ 39: SUES
o = ‘\ \ N = 5 N
— — .
we g MAG we N MAG |
N o
3 A 0 AP
d% A ;Q 10 \\ \
g_ 10 |S21E|2 \\\ 3 8 NN
='§ NN\ (glg 5 |S21E|2 \
g< o< N
£g AN £E S
§ 3 6 23
£k £E o
3 8
= =
o -5
0.1 02 03 05 07 1.0 20 01 0203 05 1 2 5 10
Frequency, f (GHz) Frequency, f (GHz)
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TYPICAL COMMON EMITTER SCATTERING PARAMETERS
}50

+90°

1250
NE85600
Coordinates In Ohms
Frequency In GHz 000
(Vce = 10V, Ic = 20 mA)
S-MAGN AND ANGLES:
VCE=10V,IC = 7mA
FREQUENCY (MHz) Si1 Sz S12 S22

100 87 ~-37 15.42 157 0.02 69 .93 -17
200 84 -70 13.92 140 0.04 53 J9 -30
300 81 ~96 11.97 127 0.05 43 .67 -38
400 -113 10.14 117 0.06 36 57 -42
500 -126 8.68 111 0.06 32 51 -44
600 79 ~135 7.57 105 0.06 29 48 -46
700 79 =141 6.52 100 0.06 7 43 -46
800 78 ~148 5.88 97 0.06 26 40 -47
900 78 -162 5.29 94 0.06 25 38 -48
1000 78 -156 4.86 91 0.06 25 .36 -49
2000 78 -176 251 72 0.07 29 .33 ~55
3000 78 175 1.67 57 0.08 36 35 -85
4000 a7 167 1.30 45 0.09 44 .38 -77
5000 a7 160 1.05 33 0.10 50 42 -89
6000 a7 163 .87 23 0.12 54 A7 -101
7000 77 147 .75 15 0.15 56 51 -113

VCE = 10V, IC = 20 mA
100 76 -68 32.67 145 0.02 60 .82 ~31
200 .75 -107 23.94 125 0.03 43 .60 -48
300 76 -129 17.83 113 0.03 35 .46 -586
400 77 -141 14.01 106 0.04 33 37 -60
500 76 ~-149 11.49 101 0.04 31 .31 -62
600 .76 ~155 9.73 97 0.04 a3 .28 -63
700 76 ~159 8.38 94 0.04 32 .25 -63
800 J6 -163 7.40 91 0.04 33 23 -64
900 g7 -166 6.60 89 0.04 34 22 -85
1000 76 -168 5.97 87 0.04 35 21 -85
2000 .76 178 3.03 72 0.08 48 .19 =70
3000 76 171 2.05 59 0.07 53 .21 ~79
4000 .76 164 1.58 48 0.09 56 .24 -88
5000 76 157 1.29 37 0.1 57 .28 ~08
6000 75 151 1.09 27 0.13 58 33 ~106
7000 .76 146 .95 18 0.16 58 38 -116

VCE = 10 V,IC = 30 mA
100 73 ~79 37.25 140 0.02 53 a7 -35
200 75 -118 25.60 120 0.03 41 53 -52
.75 -138 18.54 109 0.03 34 .40 -59
400 (] -148 14.43 103 0.03 35 32 -62
500 76 -155 1.77 98 0.03 33 27 -63
.76 ~160 9.89 95 0.03 33 .24 ~-63
700 76 -164 8.53 g2 0.03 26 .22 -63
800 .76 -167 7.50 90 0.04 a8 .20 -64
900 .76 -169 6.68 87 0.04 40 .19 -64
1000 76 -171 6.04 86 0.04 42 19 -84
2000 .76 176 3.08 71 0.06 52 a7 =70
3000 .76 170 207 59 0.07 67 .19 -78
4000 75 163 1.60 48 0.09 59 23 -87
5000 .76 156 1.30 37 0.11 60 27 -97
6000 75 151 1.10 27 0.14 60 31 ~106
7000 .76 145 95 18 0.16 59 37 -116

Note: S-parameters include bond wires.

Base: Total 1 wire (s), 1 per bond pad, 0.0093" (236 pm) long each wire.
Collector: Total 1 wire (s), 1 per bond pad, 0.0083" (210 um) long each wire.
Emitter:  Total 2 wire (s), 1 per side, 0.0304" (772 pm) long each wire.
Wire: 0.0007" (17.7 pm) Dia., gold.
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TYPICAL COMMON EMITTER SCATTERING PARAMETERS

NE85632
Coordinates in Ohms
Frequency in GHz
450 (Vee = 10V, Ic = 20 mA)

S-MAGN AND ANGLES:

VCE =10V,IC = 7mA

FREQUENCY (MH2z2) Sa1 S12 S22
100 71 -50 16.63 141 .02 70 .85 -22
200 .54 -84 11.97 119 .04 55 .66 -34
500 .40 -134 5.98 91 .08 58 .44 -43
1000 .34 -173 3.26 66 13 58 .40 -62
1500 .34 163 2.33 48 .18 57 .39 -70
2000 37 140 1.94 29 .24 47 .39 -88
VCE = 10 V,IC = 10 mA
100 62 -58 20.35 135 02 70 .80 -26
200 45 -95 13.62 113 .03 55 59 -36
500 35 -141 6.44 89 07 63 39 -42
1000 31 -177 3.46 65 13 60 .36 -51
1500 31 160 2.46 48 .19 57 .35 -70
2000 .34 138 2.04 30 .25 46 .35 -88
VCE = 10V, IC = 20 mA
100 45 -78 26.73 125 .01 69 .68 -31
200 32 -116 15.88 105 .02 62 47 -37
500 .28 -154 7.03 85 .07 70 .32 -40
1000 27 175 3.72 64 14 63 32 -50
1500 .28 155 2.63 47 .20 58 31 -70
2000 .30 134 217 30 .26 45 31 -88
VCE = 10V, IC = 30 mA
100 37 -90 29.24 120 .01 71 .62 -33
200 .28 -128 16.64 101 .02 64 .42 -36
500 27 -160 7.19 83 .07 72 .30 -37
1000 .26 172 3.79 63 A4 64 .30 ~-48
1500 27 153 2.67 47 .21 58 .29 ~-69
2000 .30 133 2.20 30 27 46 .30 -88
VCE = 10V, IC = 50 mA
100 .30 -102 29.24 115 .01 75 .56 -31
200 .23 -144 16.12 99 .01 69 41 -32
500 24 -179 6.89 83 .07 73 .31 -33
1000 .26 152 3.63 65 .14 65 .28 -39
1500 .29 132 253 51 19 869 .24 -41
2000 .33 118 2.01 37 .24 49 .23 -49
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TYPICAL COMMON EMITTER SCATTERING PARAMETERS

NE85633
Coordinates In Ohms
Frequency In GHz oS
-0 (Vee = 10V, Ic = 20 mA)
S-MAGN AND ANGLES:
VCE=10V,IC =7mA
FREQUENCY (MHz) Sn Sat S12 S22

100 a7 -43 16.55 145 01 71 .88 ~18
200 57 -~74 12.28 123 04 58 70 -28
500 .36 ~126 6.20 g5 .08 61 49 =34
1000 .29 ~163 3.38 76 A2 64 44 ~41
1500 27 17 2.36 62 .18 66 45 =52
2000 30 165 1.80 49 .23 62 45 -84

VCE =10V, IC = 10 mA
100 .69 -50 20.27 139 01 74 .83 -22
200 48 ~82 14.10 117 .03 59 .64 -3
500 30 ~134 68.67 23 .07 66 44 -33
1000 25 ~-168 359 75 13 66 41 -41
1500 .23 168 2.50 62 19 66 41 -52
2000 .26 152 2.00 80 25 62 42 -64

VCE = 10V, IC = 20 mA
100 .58 -64 26.42 129 .01 69 72 =27
200 35 -98 16.30 109 .02 64 53 -32
500 24 ~147 7.22 89 07 71 .38 =31
1000 21 -175 3.81 73 13 69 37 -40
1500 20 162 264 62 .20 67 .38 -53
23 149 2.10 49 .28 81 37 -65

VCE = 10V, IC = 30 mA
100 49 ~72 28.53 124 01 68 67 -7
200 .30 -104 16.78 105 66 49 ~30
500 23 ~154 725 88 07 73 37 -29
1000 21 =179 3.83 72 13 70 .38 -39
1500 20 160 264 61 67 37 =52
2000 .23 147 2.11 49 26 61 37 -65
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TYPICAL COMMON EMITTER SCATTERING PARAMETERS

NE85634
Coordinates in Ohms
Frequency in GHz -
50 (Ve = 10V, Ic = 20 mA) %°
S-MAGN AND ANGLES:
VCE=10V,IC =7mA
FREQUENCY (MHz) Sa1
100 .64 -50 15.46 136 .03 70 .81 -23
200 A1 -81 10.42 114 .04 61 .61 -30
500 21 -133 4.90 90 10 69 43 -29
1000 19 166 2.67 70 a7 69 39 -34
1500 .23 135 1.93 58 25 68 37 -46
2000 .31 19 1.62 46 32 63 37 -59
VCE = 10V, IC = 10 mA
100 .55 -58 18.40 130 .02 68 74 -26
200 .32 -89 11.565 109 .04 63 .54 -22
500 a7 ~143 5,22 88 10 72 39 -20
1000 .16 156 2.83 70 .18 70 37 -30
1500 .20 127 2,02 58 .26 68 .34 -45
2000 .28 114 1.69 46 .33 62 .34 -59
VCE = 10V, IC = 20 mA
100 .36 -72 23.03 118 .02 72 .61 -29
200 19 -105 13.04 101 .04 72 44 -29
500 .11 -163 5.60 85 .10 76 .34 -25
1000 14 137 3.01 68 19 71 33 -32
1500 19 115 215 58 .28 67 .30 -47
2000 .26 106 1.78 47 34 61 .30 ~60
VCE = 10V, IC = 30 mA
100 .28 -81 2462 113 .01 72 .65 -28
200 14 -118 13.40 98 .03 75 4 -26
500 1 -176 5.69 84 1 79 .33 -22
1000 14 131 3.05 68 19 72 32 -31
1500 19 112 2.16 58 28 68 .30 -47
2000 25 104 1.81 47 .35 60 .30 -60
VCE =10V, IC = 50mA
100 .21 -97 24.92 109 .01 80 .50 -26
200 13 -141 13.24 96 .03 79 .39 -22
500 13 173 5.56 83 .10 80 .33 -20
1000 A7 134 2.98 67 a9 72 33 -30
1500 21 114 2.11 57 .28 68 31 -45
2000 .28 107 1.77 46 .35 62 31 -59
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TYPICAL COMMON EMITTER SCATTERING PARAMETERS

NE85635
Coordinates in Ohms
Frequency In GHz
-0 (VcE = 10V, Ic = 20 mA)

S-MAGN AND ANGLES:
VCE=10V,IC =7mA

FREQUENCY (MHz) S11 S2t Si2 S22

100 .82 ~47 18.86 154 .00 35 91 ~16

500 .68 =141 8.12 100 02 34 A5 ~-41
1000 86 ~169 4.29 7 03 34 .38 ~48
1500 .66 174 294 64 04 39 .38 -53
2000 65 160 229 50 .05 42 34 -61
2500 .67 145 1.81 37 .10 44 .38 -76
3000 69 134 1.57 24 a2 46 40 -89
3500 .69 123 1.31 " .15 39 A1 ~-100
4000 Vgl 112 1.20 1 16 39 A3 ~111

VCE = 10 V,IC = 20 mA

100 65 ~78 34.20 141 .00 9 79 -27

500 64 -162 10.38 93 .00 43 .26 -49
1000 62 178 5.32 75 .02 52 21 ~58
1500 62 167 3.62 63 04 53 23 ~58
2000 .62 153 2.80 .08 54 .19 -63
2500 .64 140 222 39 A1 50 25 -82
3000 65 131 1.92 26 14 48 27 -94
3500 .67 120 1.62 14 .16 38 .28 ~106
4000 .68 110 1.48 4 a7 38 30 -115

VCE = 10V, IC = 30 mA

100 81 -91 3g.48 135 .00 7 73 -31

500 63 ~168 10.75 o1 .00 46 23 -48
1000 .62 176 5.47 74 .02 &7 .19 -56
1500 .62 164 3.71 62 .04 59 21 -56
2000 62 152 288 50 .08 57 a7 ~61
2500 .65 139 228 38 12 52 22 -83
3000 .65 130 1.98 27 14 49 22 -94
3500 .67 120 1.66 15 16 43 28 ~105
4000 68 110 1.51 5 .18 38 27 -118
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