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NEC

NPN SILICON GENERAL
PURPOSE TRANSISTOR

T3

NE734
SERIES

FEATURES

e LOW NOISE FIGURE: < 3 dB at 500 MHz
e HIGH GAIN: 15 dB at 500 MHz

e HIGH GAIN BANDWIDTH PRODUCT: 2 GHz
(8 GHz for the NE73435)

e SMALL COLLECTOR CAPACITANCE: 1 pF
® DUAL CHIP CONFIGURATIONS
e HIGH RELIABILITY METALLIZATION

ABSOLUTE MAXIMUM RATINGS (12 = 25°)

SYMBOLS PARAMETERS UNITS| RATINGS
Veso Collector to Base Voltage \ 30
Vceo Collector to Emitter Voltage] Vv 14
Veso Emitter to Base Voltage \ 3
lc Collector Current mA 50
Ty Junction Temperature °C 200
Tsta Storage Temperature °C |-65to +200*

*Maximum Case Temperature for the
NE73432: Tsta = -55° o 150°C
NE73433: Tste = -55° fo 150°C
NE73435 Grade D: Tste = -65° to 150°C
NE73435 Grade C: Tsta = -65° to 200°C

NE73435 TYPICAL NOISE PARAMETERS
VCE=10V,Ic = 3mA

DESCRIPTION AND APPLICATIONS

The NE734 series of NPN silicon general purpose UHF
transistors provide the designer with a wide selection of
reliable transistors for high speed logic and wide-band low
noise amplifier applications. The series uses NEC's highly
reliable platinum-silicide, titanium, platinum, and gold metal-
lization systemto assure uniform performance and reliability.
Besides the chip form (NE73400), several package styles are
available in both single and dual chip configurations. While the
series is designedfor industrial applications, the NE734 is also
available in screening levels through space grade. The
NE73432 is packaged in the popular TO-92 plastic package
and is available in two lead configurations. The NE73433 is in
the plastic Mini-Mold package designed for high-speed auto-
mated assembly operations for large volume hybrid ICs. For
hybrid MIC applications requiring more performance, the
NE73435 is recommended. This device is packaged in the
economical metal-ceramic, hermetic Micro-X package.

FREQUENCY (MH2) NF min (dB) Ga (dB) OPT SOURCE Rn/50 Q)
500 20 16.1 .30 £ 80° .63
1000 3.1 11.2 43 £ 126° .33
1500 42 9.2 54 £ 168° 19
2000 5.1 71 .56 £178° .20
VCE=10V,lc = 15mA
600 33 175 34 £120° .36
1000 4.7 13.6 A7 £ 168° 27
1500 6.5 10.8 67 L-174° 13
2000 7.4 9.2 64 £-163° 46

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

3-113




SLE D WM bu274l4 0002ubL0 411 MANECC

N E ¢/ CALIFORNIA

NE734 SERIES

S9
Syr

oSl
€88

NoL

[+ 11
00§

(O-f HIY
(v-r) HiY
ObboLIN
(Oo-N) Hiy
(v-r) iy
BLYELIN

00€
Si8

duosed (WO )seopmepduomnpiosHIN B
‘reulue pren Sut 0f PELORULOO $Q NRUS MRUIULISL JONILUS 811, AN prent @ Bujesodioou; eBppq soueyoudes euiwIel-saIp @ sioidive wewensenu gy 2

“Uwder )0 UOHIRIOOSSY UISIpUl JUURS 't

‘SNON

05z

0s¢

0%

00E

0se

Mu

UOjRI(SSIT J8MO (101,

id

888

002

AW

UO(IRd|FSI] 010D

od

el

ocL

oeL

051 -]

00t

06t

WO,

£10-F) eouwsiied reueyy

H1Y

w
-

L

st 1 95

Sl

€1

60

3]

SLO

St [ 33

S

(34

E]

ZHNL = }'VWO = D AQL = 8DA
» eumpeded
ateg ol 010100

800

4]

Au

YWoL = O ‘AQL = 30A
™ A Joluiz o) eseg

80

o

YWOL = 3 'AQL = 307
¥ OfRY URD JuaUND AreMIoS

8l 8 -| 8

0ot

00t

se

oot

VWOl = Of AQL = 3DA
T Offey UIRD WaUnD Pesmos

10

to

0= DI'AZ = GIAIR
WaUND Yoo MYy

10

%0

0

%

O = 394 ASL = GO TE
1ALND JJOWID J0eYCD

S2Ot

[X+)

10

1o

10’

0

0

0 = 3 'AGL = GOAJE
AL JOND J00I0D

XU [dALININ

XYN|dAL

XYNidAL

X

dAL

XVH

dAl

XUH| dAL

Xvn

dAl

S1ING

SNOILIGNOD
ANV SE313aNvHvd

STOgNAS

oy
LZRLOST
KELIST

g ‘vovve2aN

S¢

SEvELd

08T

SSIZO8T

EEVELIN

we

2002082
aeere 3N

aze

NTHTIST

Jcevel3anN

12

SLveZ3N

GOpmiceiose

[43

{apmiyzyrogs
o pmlg L2108

CIYEZIN

INITLNO OOV

HIGNAN gIUILSID3Y , rvig

HIGHAN 1yvd

zizzest-1 latisl-1

t

(052 = v SOLISIHILOVHYHD TvOI1d10313

« 7131251 = Wi ‘vomnbe eyl Bujsn THIGURNS SOABD S 05 PARTIOND 51 (SYI) LD OqEIAY WNWNER T

‘sexBy eso0 untundo 10} peunt ere Jndino pue ady] 2
VN JO UOIMISOTSY (WNSNpU} Sfuolbery L

“SON

1)
8t

A3

31

€l

<L

P
ap

ZHO L =}

IHOGD =}

‘WOl = Ol 'AOL = JOA R
cUTED SqujreAY NPy

St | 12

ap

ZHDGO =
YWE = O ‘ADL = JOA R
28D @SioN WRLIUIN

NN

ap
ap

HO L =}

ZHD S0 =}

WWoL = Of 'AOL = J0A
TR URD) JOMO,] UojesU]

z|3esl

s ISt

Sl

Sl

Sl

s

c |9l

-3

2HD

YWol = OI'AQL = IOAR
oNpoty WIppLeg U

n

XVW |dALININ

XU |dAL

XVA|dAL

XV

dAL

NIK XV

dAlL

XV JALINI

| XVH

dAL

S1INN

SNOILLIONOD
ANV SH313Nvavd

STOSNAS

oy

2ZRLOST
9RELIST

g ‘vorveZaN

WITOST

SEVELIAN

852202

CEVEZIN

€ze

geebeanN

JCEVEZIAN

9l
Opm)ecsIose

91L¥EZIAN

(42

(apmyzyiase
o pm)s2108T

CIyeZaN

INIMLOO IOVIOVI

Y3GHNN 3YILSIDIY ; rVi

HIATNNN 18vd

(Qes2 = v} SNOLLYOI4103dS SIONVINHOIH3d

3-114




NE734 SERIES

N E C/ CALIFORNIA S56E D EN bLuy2?uiy 00024kl 358 EMENECC
OUTLINE DIMENSIONS (Units in mm)

NE73400 (CHIP) OUTLINE 12 OUTLINE 16
Chip Thickness: 160 um TYP (TO-72)
0.35 5.84¢p MAX 5.84¢> MAX

0.3

4.95¢ MAX

> —
l | ] i ;L |

4.05¢ MAX ,-——-I

5.33 MAX

L4d4 L
1

2 5
1 O “Y7e
4
B2
N E1 E2
i 6
Internal Connection
OUTLINE 32 OUTLINE 33 OUTLINE 35
(TO-92) (SOT-23) (MICRO-X)
E
5.2 b MAX h— 28102 — J:L
ferm———sf
3.8 MIN
0.520.05
5.5 MAX l 1 E:7/
0958 } c /78
2os02 | 4—j——-——H=C 04 *279
Sl i E I S
FIFIT 14.0 MIN J_E[_ 45
0.5¢~l+ ] D
254 I . +0.10
1.27—-‘FF [ 177 MAX 15~ 085 015 =
| T i |- 255402
R +0.10 [
( BEC ? 4.2MAX 0-18 Z0.06 - T1 o 14 0.1 +000 l 210
4 1 U 'y b, - b 15w
T T0(001 TTJT /s ‘IT t
*32B has emitter base reversed. ) ! 055
OUTLINE 40
, v 3
‘ / 2 1.25+0.1 TYP
sC—//— —
e/ 7=
0.60.1 55403 Fm'l
< 0.2
0.1 +0.06
~003 . fao MAX
= y . H— 4
4 3 4 3
Ci1 C2 Ci1 Cz
B1 B2 B1 B2
6 1 6 1
Et E2
E1, E2 5 2
2.5

40B internal Connection
40A Internal Connection
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NE734 SERIES

- TYPICAL DEVICE CHARACTERISTICS (1a = 25°¢)

DC POWER DERATING CURVES

g

g

NE73416, NE73440

g

/
&
£
N

%

‘Total Device Dissipation, Pt (mW)

NE73432, \‘x
B 0

0 50 100 150 200
Ambient Temperature, Ta (°C)

NE73433
DC POWER DERATING CURVES

1. Mounted On Al203 Substrate
(32x21x10mm) And Encapsulated
\ In Epoxy Resin (RTH(-A) = 267°C/W

1

400

. Mounted On Al203 Substrate
(18x29x0.8mm) RtH y-A) = 370°C/W

N

3. Mounted On Al203 Substrate
N\ 2\ (10x15%0.8mm) RtH w-A) = 490°C/W
4. Fres Air, RTH y-A) = 666°C/W

100 \

Collector Dissipation, Pc (mW)
8

(] 100 200
Ambient Temperature, TA (°C)

NE73435
DEVICE CAPACITANCE
10 rorerrrYe—r
T~ lc = 0 pA, j
25 : f = 1MHz ]
m
88 ,
B} g
g5 °
'Q —
§-§ 1>=.. .
_ 2C 07 CeB i Ces o
24 ° i -
- 29 o3 H
- *§_g 02
3k II
S o
01 020305 1t 23 5 10 2030

Collector to Base Voltage, Ves (V)
Emitter to Base Voltage, Ves (V)
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NE73435
DC POWER DERATING CURVES

WITH INFINITE HEAT SINK
RmHy-¢) = 130°C/W
MOUNTED ON CERAMIC
BOARD WITH SOLDER

(A1203 20x50x0.635mm)

RTH (J-A) = 190°C/W FREE AIR
R (J-A) =
610°CW

&

g

N,

N

P,
™N

Device Dissipation, Pt (mW)
g 8

0 4850 100 150 200
Ambient Temperature, Ta (°C)

SATURATION VOLTAGE vs.
COLLECTOR CURRENT
m 1.1

VBE(SAT)
1] o

-

o
~

(=]
L]

o
w

VCE (sAD), VBE (sAT) {V)
Q
~N

Collector to Emitter and
Base o Emitter Saturation Voltage

01
007 VCE (SAT) ]
005
003
002
01 02 05 1 5 10 20 50

Collector Current. lc (mA)

COLLECTOR TO BASE CAPACITANCE
10

g - iC=0pA 3
m 5 f=1MHz .
3
§ ° [Tevas3z8 (2502037)
5 - Rr T NE7 3432 (25C2026)
- |
1

07 T .

§ o5 [NE73412 (25C1275) N
[NE73416 (25C1733)

L
E 02
8
S o1

01 02 05 1 23 5 10 202
Collector to Base Voltage, Vea (V)
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NE734 SERIES

TYPICAL PERFORMANCE CHARACTERISTICS (1 = 25°c)

Noise Figure, NF (dB) Gain Bandwidth Product, fr (GHz)

Galn, (dB)

GAIN BANDWIDTH PRODUCT
vs. COLLECTOR CURRENT

7 e
5 VCE = 10V E
- Ve = 10V NE73412 TO 33 -
]f
3 |~ NE73435 -~
2 et ~
ot
- \
. ~
s A ’,A A
0.7
os 0 VoE = 2V
1Ll NE73412TO 33
0.3
0.2
0.1
0507 1 2 3 57 10 20 30 50

Collector Current, Ic (mA)

NE73412, NE73433
NOISE FIGURE vs.
COLLECTOR CURRENT

Ra = 50 Q )

/

;VCE=10V, = 500 MHz L/

/

/

4

2+ Voe = 6V, f = 200 MHz

1

0507 1

32

2 3

5 7 10

20 30 650

Collector Current, Ic (mA)

NE73412, NE73432E
GAIN vs. FREQUENCY

Vce = 10V,
lc = 30mA |

i %\

MAG

18

AN

AN
N

0.1

02 03

05 07 1 2 3 5

Frequency, f (GHz)

DC Forward Current Gain, hre

Noise Figure, NF (dB)

Gain (dB)
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DC CURRENT GAIN
vs. COLLECTOR CURRENT

500
300
200
Vce = 10V
100
70 H a
50 Ve =1V N
30
20
10
0507 1 2 3 5 7 10 20 30 50
Collector Current, Ic (mA)
NE73432, NE73435
NOISE FIGURE vs.
COLLECTOR CURRENT
6
VCE=10V
f = 500 MHz
° /
L 4
4 NE73432 /
N | [{] unTunED (50 )| Y/
N ’
3 .\ 4’ "u/
™
/
2 NE73435 TUNED
1 L]
0507 1 2 3 5 7 10 20 30 50

a2z

Collector Current, ic (mA)

NE73435

GAIN vs. FREQUENCY

Vce = 10V,
lc = 30 mA |

N MAG
|
|S21E|2
16
\\\
N
8 \‘\\
N
o
01 02 03 0507 1 2 3 5

Frequency, f (GHz)
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TYPICAL COMMON EMITTER SCATTERING PARAMETERS

-150

NE73412
Coordinates In Ohms
Fraquency in GHz
(Vee = 10V, Ic = 20 mA)

S-MAGN AND ANGLES:
VCE=10V,IC = 5§ mA
FREQUENCY (MHz) S11 S S12 S22
100 71 ~41 10.28 138 .02 66 .87 ~-16
200 53 -66 7.51 116 .04 60 a7 -22
500 30 ~105 3.74 a5 .08 61 .68 -30
1000 21 =146 208 58 A3 62 63 -45
1500 19 =171 1.52 36 .18 57 67 -64
2000 A L) 174 1.16 14 22 51 73 -84
VCE =10V, IC = 10 mA
100 56 -50 13.44 128 .02 67 81 -17
200 39 ~73 8.71 108 04 67 .70 -21
500 23 -112 403 80 .08 66 .63 -29
1000 19 151 221 56 14 63 61 ~43
1500 .18 =175 1.59 34 A9 58 .69 -63
2000 14 170 1.22 13 22 50 Na! -84
VCE = 10V, IC = 20 mA
100 42 -60 14.98 119 .02 4! 75 =17
200 20 -82 8.07 102 .03 69 67 =19
500 19 =121 4.03 77 .08 70 .63 ~26
1000 19 ~164 2.18 54 A4 66 .61 -42
1500 .19 170 1.57 33 .19 60 .66 ~-62
2000 13 153 1.20 11 .23 50 .M -84
VCE = 10 V,IC = 30 mA
100 .36 ~68 14.51 115 .02 71 74 -15
200 26 -85 8.52 g8 .03 69 .67 -17
8600 20 -137 3.7 76 .08 69 .64 -25
1000 22 ~178 201 52 13 67 .63 -43
1500 22 156 145 31 .19 63 .67 -63
2000 .16 130 1.11 9 23 83 72 -85
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NE734 SERIES

TYPICAL COMMON EMITTER SCATTERING PARAMETERS (contd,)

+180°

NE73432E
Coordinates in Ohms
Frequency in GHz
(Vee = 10V, ic = 20 mA)

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

FREQUENCY (MHz) S S21 S12 S22
100 73 ~-51 12.00 143 .03 71 .86 -20
200 57 ~87 8.36 119 .04 56 .69 -29
500 41 -141 4.13 89 .09 &8 .51 -36
1000 .37 -178 2.20 61 .13 59 .50 -48
1500 .36 157 1.56 42 .19 65 .49 -63
2000 .36 133 1.21 26 .25 61 .51 ~77
VCE =10V, IC = 10 mA
100 .68 ~75 16.56 132 .03 71 .74 -25
200 46 -112 10.15 109 .03 54 .57 -30
500 .40 -157 4.57 84 .07 67 .45 -32
1000 .38 179 2.37 60 13 66 47 -43
1500 .38 161 1.68 43 .18 73 .48 -57
2000 .36 140 1.28 28 .25 67 .52 -72
VCE = 10V, IC = 20 mA
100 44 -101 19.27 122 .03 65 .66 -26
200 .39 ~-136 10.79 102 .03 64 .52 -26
500 40 ~169 4.62 81 .07 72 .44 =27
1000 .40 172 2.36 57 13 72 47 -40
1500 41 153 1.65 M .19 75 .49 ~-57
2000 .40 134 1.25 26 .25 71 .53 -7
VCE = 10V, IC = 30 mA
100 42 -120 19.34 117 .03 69 .62 -24
200 .40 -150 10.48 99 .03 68 .51 -23
500 42 -174 4.41 78 .06 77 .46 -25
1000 .43 167 2.25 85 12 75 .49 -40
1500 44 150 1.54 39 .18 79 52 -56
2000 44 129 1.17 25 .26 75 .54 -72
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NE734 SERIES

) TYPICAL COMMON BASE SCATTERING PARAMETERS (contd)

NE73432B
- Coordinates In Ohms
Frequency in GHz
(Vee = 10V, lc = 20 mA)

S-MAGN AND ANGLES:
; VCE = 10V, IC = 5mA
FREQUENCY (MHz2) S Sz S S22
100 78 174 173 -10 001 70 1.00 -7
200 78 169 177 -17 002 115 101 -14
500 82 150 179 -43 028 110 104 -36
1000 88 114 1.90 -91 105 o7 114 -73
1500 105 o7 189 -153 261 64 126 -118
2000 14 16 172 136 425 18 122 -168
2400 0 -7 136 81 511 17 101 151
VCE =10V,IC = 10 mA
: 100 87 174 1.62 -9 001 73 1.00 -7
200 87 169 188 -17 002 130 101 -4
500 92 150 1.90 -42 026 121 104 -3
1000 9 114 2.06 -89 108 103 115 -72
1500 120 69 214 -150 278 67 130  -115
2000 130 15 1.98 137 455 19 126 -188
2400 109 -19 152 82 535 -18 102 149
) VCE = 10V, IC = 20 mA
100 9 174 1.85 -9 0177 1.00 -7
- 200 91 169 1.01 -17 001 143 1.01 -14
500 o7 151 164 -41 026 126 104 -3
1000 106 115 2.16 -89 11 106 116 72
1600 130 69 227 182 22 6 132 -116
- 2000 137 13 2.06 133 411 18 125 -170
- 2400 112 -2 154 78 541 -19 9 147
VCE = 10V, IC = 30 mA
- 100 93 174 167 -10 01 79 1.00 -7
200 93 169 1.92 -17 001 149 101 -14
500 98 180 1.97 -42 028 127 104 -36
1000 108 114 2.19 -92 14107 17 -73
1600 12 e 2271 158 301 68 131 118
- 2000 134 1 1.9 126 467 16 119 -172
2400 108 -2 145 72 530 20 93 146
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TYPICAL COMMON EMITTER SCATTERING PARAMETERS (contd,)

NE73433
Coordinates in Ohms
Frequency in GHz
(Vce = 10V, Ic = 20 mA)

S-MAGN AND ANGLES:
VCE = 10V, IC = 5 mA
FREQUENCY (MHz) S11 : S21 Si2 S22
100 72 -53 11.71 143 .02 68 .89 -17
200 .67 -88 8.26 120 .03 57 72 -22
500 .43 -144 4.04 90 .07 59 .57 -25
1000 42 -178 217 65 11 62 .85 -33
1500 44 159 1.55 50 A7 67 .52 -45
2000 49 142 1.23 35 22 67 .51 -60
VCE =10V,IC = 10 mA
100 57 =71 15.85 132 .02 66 .80 ~-20
200 44 -109 9.93 110 .02 57 .62 -21
500 .39 -157 4.42 86 .07 68 .53 -23
1000 .40 175 2.31 63 Ak 67 .52 -31
1500 44 156 1.65 48 A7 70 .49 -43
2000 49 138 1.30 33 22 69 49 -59
VCE = 10V, IC = 20 mA
100 47 -93 18.06 122 .02 69 72 -20
200 .38 -130 10.35 103 .02 56 .58 -19
500 .38 -167 4,39 82 .06 75 .51 -18
1000 42 171 227 60 12 69 .52 -28
1500 46 153 1.61 46 A7 72 .51 ~-41
2000 .52 137 1.26 31 .23 70 49 -58
VCE = 10V, IC = 30 mA
100 43 =111 16.72 116 .02 82 .70 -19
200 39 -144 9.20 99 .02 54 .60 -16
800 A -173 3.85 79 .06 73 56 -17
1000 46 167 1.99 58 11 72 57 -28
1500 .51 149 1.41 43 A7 77 .56 -42
2000 57 133 1.10 29 23 73 .63 -60
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TYPICAL COMMON EMITTER SCATTERING PARAMETERS (Contd)

NE73435

Coordinates in Ohms

Frequency In GHz

(Vee = 10V, lc = 20 mA)

3-122

S-MAGN AND ANGLES:
VCE = 10V, IC = 5 mA
FREQUENCY (MHz) S11 Sa1 Sz S22
100 .80 -48 12.50 148 .02 73 .93 ~15
200 73 -85 9.76 128 .03 46 77 -24
500 .65 ~142 5.17 04 .06 37 59 -31
1000 .64 -175 2.78 68 .07 35 .53 -38
1500 .63 169 1.83 49 .09 36 54 ~-50
2000 .66 156 1.39 36 .10 40 56 -61
VCE =10V, IC = 10 mA
100 .67 =72 18.41 138 01 65 .85 ~20
200 .64 =114 12.50 116 .01 45 .65 -26
500 .64 -159 5.78 87 .04 43 51 -28
1000 .65 175 3.00 64 .06 45 49 ~35
1500 .65 165 1.97 47 .08 44 50 -47
2000 .68 153 1.47 a3 .10 48 54 -59
VCE = 10V, IC = 20 mA
100 58 ~101 22.55 127 .01 63 75 -22
200 .62 -139 13.67 107 .01 31 57 ~23
500 .65 =171 5.88 83 .03 51 .49 -23
1000 .68 170 298 60 .05 54 49 ~30
1500 .68 160 1.93 43 07 52 .52 -44
2000 72 148 1.42 30 .10 57 .56 ~56
VCE=10V,IC = 30 mA
100 56 ~120 22.89 122 .01 55 71 ~21
200 .62 =151 13.21 102 01 42 .56 -20
500 67 =176 5.52 80 .02 54 51 =20
1000 70 168 2.78 58 .04 59 52 -29
1500 .70 158 1.78 41 .06 55 .56 -43
2000 74 146 131 28 .09 63 59 -57



