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RF Power Transistors 

2N3478 

Features: 

fy = 900MHz typ. 
© low noise figure 

JEDEC TO-72 1299 

RCA-2N3478 is an epitaxial planar transistor of 
the silicon n-p-n type with characteristics which make 
it extremely useful as a general purpose rf amplifier 
at frequencies up to 470MHz. ‘These characteristics 
include an exceptionally low noise figure at high fre- 
quencies, low leakage current, and a high gain-band- 
width product. 

Maximum Ratings, Absolute-Maximum Values: 

Collector-to-Base Voltage, Vopo. «+--+ ++ 
+ Yoro 

Emitter-to-Base Voltage. Vppo..- ++. 
Collector-to-Emitter Volta, 

Collector Current, Ie, 
‘Transistor Dissipation, PT: 

at ambient } up to 25°C 
temperatures f above 25°C... 

‘Temperature Range: 
Storage and Operating (Junction) 

Lead Temperature (During Soldering): 
At distances not closer than 
1/32" to seating surface for 
10 seconds max... .. eee eee cess eee 

SILICON N- 
PLANAR TRANSISTOR 

© high gain-bandwidth product - 

NF = 54B typ. at 470MHz 
4.54B mox. at 200MHz 
2.5dB typ. at 60MHz 

P-N EPITAXIAL 

For VHF/UHF Applications 
in Industrial and Commercial Equipment 

@ high unnevtralized power gain 
Gpe = 11.5dB min. at 200MHz 

@ hermetically sealed four-lead package 
@ all activeelements insulated from case 

© low collector-to-base feedback 
capacitance, Cep 0.7 pF max. 

‘The 2N3478 utilizes a hermetically sealed four 
lead package in which active elements of the transistor 
are insulated from the case. The case may be grounded 
by means of a fourth lead in applications requiring mini- 
mum feedback capacitance, shielding of the device, 
or both. 

~ 30 max. v 
15 max. v 

- 2max. v 
-- limited by dissipation 

200 max. mW 
acerca ++ See Fig. 1 

~65 to 200 °c 

ceeeeeeee 265 max. °c 

60 

11-73



Fig. - Rating chart for type 2N3478 
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ELECTRICAL CHARACTERISTICS, At an Ambient Temperature (14) of 25°C 

TEST CONDITIONS LIMITS 
oc pe 

Collector-|Collector-| DC pc 
Frequency| to-Bose |to-Emitter| Emitter | Collector Type 

Choracteristies Symbols f Voltage | Voltage | Current! Current 2N3478 Units 

Yee Vee le be 
MAE Vv v mA | mA _| Min. | Typ. | Mon. 

Collector-Cutoff Current IcRo 1 0 = | = [002] ga 

Collector-to-Base BYCRO 0 0.001 | 30 | = | = V 
Breakdown Voltage | 

| Collector-to-Fmitter BYcEO 0,001 Bf =) = V 
Breakdown Voltage 

Bimitter-to-Base BYEBO 0.01 | 0 2} - | - y 
Breakdown Voltage 

tic Forward-Current NEE 8 2 - | 150 
franster Ratio 

Magnitude of Small-Signal 
Forward-Current hyo 100 8 2 z5{ 9 | 16 
Transfer Ratio 

ae Collectorsto-Base Cop 1 10 0 -[-J1 | or 
Feedback Capacitance 

Small-Signal, Common-Emitter 
Power Gain in Unneutralized Creo 200 8 2 is] = 4B 
Amplifier Circuit (See Fig. 3) 

Small-Signal, Common-Fmitter 
Power Gain in Neutralized pee | 470 6 15 - ] 2] —- | a 
Amplifier Circuit 

UNF Noise Figure NFO 470 6 15 - 5) | = dB 

VHF Noise Figure (See Fig.3) | NF® 200 8 2 = 45 | 4B 
NFod 60 8B 1 = 25 = dB 

© Fourth lead (case) grounded. Source Resistance, R, = SOohms. 
Cy is a three terminal measurement of the collector-to-base capacitance Source Resistance, R= 400 ohms. 

‘vith the emitter and case connected to the guard terminal. 

ft FH COMMON-EMITTER CIRCUIT, BASE INPUT ; iE SUSEUF sont <emeurfeD. EGHESE rmeauency )=ioom Hist eee SMGENT TEMPERATURE (Ta) + 25°C 
sete & 

FG eisiiitE oF . 
He Rey bake 
be ook aaa ge : 
a SEES SEER EEEEESEEEEEH GEE aes 

fH seg 3 sete Sf Es 
Al Be a 
eS fe 5 ‘i eer t . fees 
ee BB 
= i HH 

= ae ar ar Ae OC i courtcron wiiawrehes ce)? 
Sescareant ig. 2- Typical small-signal beta characteristics



2N3478 File No. 77 

Ry = 2000 ohms 
Q = 2N3478 

¥% Tum #14 Formvar' 
tapped 

Lengthy, 4) 

Ly = 4 Turn #14 Formvar 
Lengthy, £9 = 1% inches 
Lg = LRH RF choke 
Source (Generator) Resistance 

sxcs-i0783 R, = 50chms 
Load Resistance Ry, = 50 ohms 

2inches 
. 

© Trademark, Shawindian Products Corporation. 

Fig. 3-200MHz power gain ond noise figure test circuit for type 2N3478 

[32] common Ew TER CIRCUIT, BASE INPUT TE So : : 
‘OUTPUT SHORT: ciRoUITED. FREQUENCY (1)" 200 Miz 3 " 

25] AMBIENT TEMPERATURE (Ta) =25¢¢ 53, § ny 4 i 
: . BS ; 

Fi e 
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Et eE E + 
8 ‘a : 
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COLLECTOR MILLAMPERES (Zc) 3. pesccesesscees! 

Fig. 4-Input admittance (yj¢) i + Ht 
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COLLECTOR MILLAMPERES (Ze) COLLECTOR MILLIAMPERES (tc) 2c5-12750m1 ec 

Fig. 5-Output admittance (yoe) Fig. 6 - Forward transadmittance (yfe) 
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File No. 77. 2N3478 

‘COMMON= EMITTER CIRCUIT, 
INPUT SHORT=CIRCUITED' 

FREQUENCY (f) 200 MHz 
AMBIENT TEMPERATURE (Tals 28% 
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Fig. 7-Reverse transadmittance (y;¢) 

DIMENSIONAL OUTLINE 

JEDEC TO-72 

Searing PLANE! Cy 
Ly 

$02 

gortoM 
VIEW 

INSULATION 

TERMINAL CONNECTIONS 

Lead 1 — Emitter 
Lead 2 — Base 
Lead 3 — Collector 
Lead 4 — Connected to case 
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noes | MILLIMETERS 
SyMBoL notes 

win [max [min | max 
A 0170 | 0210 
we — | oor | oo21 2 
v2 | 0016 | o019 2 
so | 0200 | 0220 
50, | 0178 | a 195 
: 100 TP, 4 
" 050 TP 4 
" 0.030 
1 036 | ote 
‘ 9028 | 0088 a 
1 9500 2 
hy 0050 2 
2 | 0280 2 
e wre | a6 

Note 1: (Four leads), Maximum number leaus omitted in this out- 
line, “none” (0). The number and position of leads actually present 
are indicated in the product registration. Outline designation deter- 
‘mined by the location and minimum angular or linear spacing of 
any two adjacent leads. 
Note 2: (All leads) bo applies between 1, and Ip. ob applies be: 
tween 1 and 0.50 in. (12.70 mm) from seating plane, Diameter is 
Uncontrolled in 1y and beyond 0.50 in. (12.70 mm) from seating 
plane, 
Note 3: Measured from maximum diameter of the product. 
Note 4: Leads having maximum diameter 0.019 in. (0.484 mm) 
‘measured in gaging plane 0.054 in, (1.37 mm) +0.001 in. (0.025 
mmm} - 0,000 in. (0.000 mm) below the seating plane of the product 
shall be within 0.007 in. (0.178 mm) of their true position relative 
to a maximum width tab. 
Note §: The product may be measured by direct methods or by 
sme. 
Note 6: Tab centarline. 


