2N918, 2N918UB

NPN Silicon, Low Power, Ultra -High Frequency Transistor

Features

e JAN, JANTX, JANTXV, JANS and JANSR Qualified to MIL- \ ’
PRF-19500/301 \ /

e For Use in Military, Space and High Reliability Applications ‘a{ ]
e TO-72 and Surface Mount UB Package Styles \

e Designed for High Frequency Amplifier and Oscillator
Applications

Electrical Characteristics (Ta = +25°C unless otherwise specified)

Parameter Test Conditions Symbol|Units | Min. Max.
Collector - Base Cutoff Current Vceo =30V dc lcgo2 |MA dc — 1
Collector - Emitter Breakdown Voltage Ic=3.0mAdc V@ryceo | V dc 15 —
Emitter - Base Cutoff Current Veg =3V dc lepo2 |WA dc — 10
Collector - Base Cutoff Current Veg =25V dc lcgor |NAdc — 10
Emitter - Base Cutoff Current Veg =2.5V dc leso1r |NA dc — 10
Forward Current Transfer Ratio Vce =10 V dc; Ic = 500 pA dc hreq - 10
Forward Current Transfer Ratio Vece=1.0V dc; Ic =3.0mA dc hre2 - 20 200
Forward Current Transfer Ratio Vce =10V dc; Ic =10 mA dc hres - 20
Collector - Emitter Saturation Voltage lc=10mAdc; Ig=1.0 mA dc Veesay | V de — 0.4
Base - Emitter Saturation Voltage lc=10 mA dc; Ig = 1.0 mA dc Veeay | V dc 1.0
Ta =+150°C
Collector - Base Cutoff Current Ves = 25 V dc lcgo2 |MA dc — 1.0
. TA = -5500
Forward Current Transfer Ratio Vee = 1.0V dc: Io = 3.0 mA dc hres - 10
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2N918, 2N918UB

NPN Silicon, Low Power, Ultra -High Frequency Transistor

Rev. V2
Electrical Characteristics (Ta = +25°C unless otherwise specified)
Parameter Test Conditions Symbol|Units | Min. Max.
Open Circuit Output Capacitance Veg =0V dc; [ =0; 100 kHz<f<1 MHz | Cqpor pF — 3.0
Open Circuit Output Capacitance Veg =10 V dc; Ig = 0; 100 kHz<f<1 MHz | Cgpo2 pF — 1.7
Input Capacitance (output open circuited) | Vgg = 0.5V dc; Ic = 0; 100 kHz<f<1 MHz | Cis, pF — 2.0
Magnitude of Common-Emitter Small-Signal
Short-Circuit Forward-Current Vce =10V dc; Ic =4 mA dc; f = 100 MHz;|  |heg] - 6.0 18
Transfer Ratio
Vee =6V dc; Ic = 1.0 mA dc;
Noise Figure f=60 MHz; gs = 2.5 mmho NF dB — 6.0
(see figure 7)
. . Veg =12V dc; Ic =6 mA dc; f =200 MHz
Small-Signal Power Gain (see figure 8) Gpe dB 15 —
. Veg =10V dc; I =-4.0 mA dc; ,
Collector-Base Time Constant f=79.8 MHz n'Ce | ps — 25
Veg =15V dc; Ic = 8.0 mA dc;
Oscillator Power Output f=>500 MHz P, mW 30 —
(see figure 9)
VCB =15V dC; |c =8.0mA dC;
Collector Efficiency f=>500 MHz n % 25 —
(see figure 9)
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NPN Silicon, Low Power, Ultra -High Frequency Transistor

Rev. V2
Absolute Maximum Ratings (T = +25°C unless otherwise specified)
Ratings Symbol Value
Collector - Emitter Voltage Vceo 15V dc
Collector - Base Voltage Veso 30 Vdc
Emitter - Base Voltage VEgo 3.0Vdc
Collector Current Ic 50 mA dc
Power Dissipation
Ta = +25°C Py 200 mW
Both Package Types
Junction & Storage Temperature Range Ty, Tsta -65°C to +200°C
Thermal Characteristics
Types Symbol Max. Value
Thermal Resistance Junction to Ambient @
TO-72 package Reya See note 2
Thermal Resistance Junction to Solder Pad @
UB Package Reysp See note 2
(1) Derate linearly 1.14 mW/°C above T, = +25°C.
(2) See figure 5 and figure 6 for the manufacturer estimated Ro; curves.
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COMP
NPN Silicon, Low Power, Ultra -High Frequency Transistor
Rev. V2
Outline Drawing (TO-72)
Dimensions Motes (M1]
Symbol Inches Millimeters
Min | Max Min Max - |
CD__ | .178 | 195 | 4.52 | 4.95 5 I ) |
CH AT0 | 210 | 4.32 5.33 ;
HD! 200 | 230 | 531 | 584 5 P TO-72 CH
LC 100 TP 2.54 TP 7.8
LD 016 | 021 406 533 7.8 0
LL 500 | 750 | 1270 | 19.05 7.8 _ _]
LU 016 | 019 | 406 483 L i
L 050 127
2% 6.35 L _* _ Lu
100 254 T LL
Q 040 1.02 5 B _
TL 028 | 048 .71 1.22
TW | 036 | 046 | 61 | 117 L
007 18
45° TP "-l LD
SEATING PLANE
/\ = HD —=
a 112
1. Dimension are in inches. P U
2. Millimeters are given for general information only.
3. Beyond r (radius) maximum, TH shall be held for a TL- =
minimum length of .011 inch (0.28 mm). |__ LC
4.  Dimension TL measured from maximum HD.
5. Body contour optional within zone defined by HD, CD, and Q.
6. Leads at gauge plane .054 +.001 -.000 inch (1.37 +0.025 -0.00 mm)
below seating plane shall be within .007 inch (0.18mm) radius of true
position (TP) at maximum material condition (MMC) relative to tab at MMC.
7. Dimension LU applies between L1 and Lz. Dimension LD applies between Lz and LL minimum. Diameter
is uncontrolled in L+ and beyond LL minimum.
& Al four leads.
9. Dimension r (radius) applies to both inside cormers of tab.
10. In accordance with ASME Y14.5M, diameters are equivalent to $x symbology.
11. Lead 1= emitter, lead 2 = base, lead 3 = collector, lead 4 = case (electrically connected).
FIGURE 1. Physical dimensions for 2N918 (TO-72).
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NPN Silicon, Low Power, Ultra -High Frequency Transistor

Rev. V2
Outline Drawing (UB)
CERAMIC
Symbol Dimensions Note Symbol Dimensions Mate
Inches Millimeters Inches Millimeters
Min Max Min Max Min Max Min Max
BH 4B {056 1.17 1.42 LS1 036 040 0.81 1.02
BL 15 A28 2.82 325 LS o7 are 1.80 20
BW 085 108 216 274 LW 016 024 0.41 0.61
CL A28 325 r 008 203
cw 108 274 r mz2 305
LL1 022 038 0.56 0.97 r2 azz 559
L2 M7 035 0.43 0.89
NOTES:
1. Dimensions are in inches.
2. Millimeters are given for general information only.
3. Hatched areas on package denote metallized areas.
4. Lid material: Kovar.
5. Pad 1= Base, Pad 2 = Emitter, Pad 3 = Collector, Pad 4 = Shielding connected to the lid.
6. In accordance with ASME Y 14.5M, diameters are equivalent to ¢x symbology.
FIGURE 2. Physical dimensions for 2M918UB. surface mount.
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2N918, 2N918UB

NPN Silicon, Low Power, Ultra -High Frequency Transistor
Rev. V2

Thermal Impedance Curves

JANZNGLS TO-72, Ta=250, 17x17 CVW Chip

100

Theta (CAW)

10
1.E06 LE-05 LE-04 1LE-03 1LE02 1LED1 LE+0 1. E+01 LE+0z 1.E+03

T (€)
Thermal Impedance Curve, Ta=25C° Free Air, Calculated. Thermal resistance = 400C°W.

FIGURE 5. Thermal impedance graph (Rus) for 2N818 (TO-72).

ANGLEUR 1717 Chip in UB Package, Tap=25C, Pd{mex)=20dW at 250,

Theta (C/W)

LEDG LE-05 LE-D4 LED3 LE-2 LEDL LE+0
Thme {s)

Thermal Impedance Curve, Tsp=25C", Calculated. Thermal resistance = 130C°/W.

FIGURE 6. Thermal impedance graph {Rase) for 2N918UB (UB).
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NPN Silicon, Low Power, Ultra -High Frequency Transistor

Rev. V2
Noise Figure Test
NDISE FIGURE HETER
[HEWLETT-PACKARD 3428 OR EQUIVALENTI
4] o
INFUT &0 HHz
TEST FIXTURE VHF WOISE SOURCE
&0 HHz IHEWLETT-PACKARD 3434 OR EQUIVALENT)
o o 0 [SEE NOTE 31 o
FOWER SUFFLY
[CONSTANT 1. AND Vgl
NOTES:
1. The test fixture shall consist of a 60 MHz tuned amplifier and suitable biasing circuits. It should
be constructed utilizing very high-frequency design technigues.
2. The effective source susceptance should be tuned for each device being tested to obtain
minimum noise figure.
3. The HP-343A has a 50-ohm output resistance, therefore a suitable impedance transformer must be used
to obtain an effective source conductance of 2.5 mmho at the transistor with minimum losses.
FIGURE 7. Block diagram for noise-figure test.
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COMPONENTS
NPN Silicon, Low Power, Ultra -High Frequency Transistor

Rev. V2
Small Signal Power Gain
TO 508
CT DETECTOR
FROM 5041 —
SOURCE
L4
~VEE
= Vee
NEUTRALIZATION PROCEDURE:

a. Connect a 200 MHz signal generator (with a 50 ohm output impedance) to the input terminals of

the amplifier and connect a 50 ohm f voltmeter to the output terminals of the amplifier.
b. Apply Vee and Vcc to obtain the specified test conditions.
c. Adjust the output of the signal generator to approximately 10 millivolts and tune C1 and C3 for

maximum output.
d. Interchange the connections to the signal generator and rf voltmeter and with sufficient signal

applied at the ocutput terminals, tune L2 for a minimum indication on the rf voltmeter.
e. Repeat this sequence until optimum settings are obtained for all variables.

CIRCUIT-COMPOMNENT INFORMATION:
C1: 3-12 pF
C2and CT: 1,000 pF
C3: 1.5-7.5pF
Cd4 and C5: 0.01 pF
Cé: 0.05 uF
L1: 3% T No. 18 AWG 313 inch (7.95 mm) ID, .438 inch (11.13 mm) length, tums ratio = 2 to 1
L2: 0.4 - 0.65 ph, Miller No. 4303 (or equal)
L3: 8T Mo. 16 AWG, .125 inch (3.18 mm) ID, 875 inch (22.23 mm) length, turns ratio = 8 to 1
L4: 200 MHz RFC
R1: 100 2
R2: 1 k2
FIGURE 8. Srnall-signal power gain.
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Oscillator Power Output

L4 ce
CASE LEAD
FLOATING C4 OUTPUT
ST I o
DOUBLE - STUB
TUMER
DuT
L1 L2 _ e
(] C3

+—
gm 1 L3

© Vg *Vee
NOTE: Collector efficiency (n), may be determined as follows:
rin % Fo_ X 100 where P, is in milliwatts.
120

CIRCUIT-COMPONENT INFORMATION:
C1and C3: 1,000 pF

c2: 50 pF

C4: 75 pF

R1: 2.2 kx

L1and L3: 500 mC RFC

L2: 2 turns Mo. 16 AWG, 375 inch (9.523 mm) OD, 1.250 inches (31.75 mm) length
L4: 9turns Mo. 22 AWG, 188 inch (4.78 mm) OD, .500 inch (12.70 mm) length

Double-stub tuner consists of the following commercially available components:
2 GR Type 874 TEE (or equivalent).
1 GR Type 874-D20 adjustable stub (or equivalent).

1 GR Type 874-LA adjustable line (or equivalent).
1 GR Type 874-WN3 short-circuit termination (or equivalent).

OSCILLATOR ADJUSTMENT FROCEDURE:
Measurement of Po shall be made in this circuit or a suitable equivalent. The circuit adjustment procedure is as

follows:

a. Set Voo and Vee to obtain the specified test conditions.
b. Adjust the stub tuner to obtain the maximum output at the specified frequency of oscillation.

c. Check |z and reset if necessary.
d. Read P..

FIGURE 9. Oscillator power output.

VPT Components and its affiliates reserve the right to make changes to the product(s) or information contained herein without notice.
Visit www.vptcomponents.com for additional data sheets and product information.

For further information and support please visit: 12/3/2020

info@vptcomponents.com



http://www.vptcomponents.com
mailto:info@vptcomponents.com

10

2N918, 2N918UB V2T

NPN Silicon, Low Power, Ultra -High Frequency Transistor

VPT COMPONENTS. ALL RIGHTS RESERVED.

Information in this document is provided in connection with VPT Components products. These materials are pro-
vided by VPT Components as a service to its customers and may be used for informational purposes only. Ex-
cept as provided in VPT Components Terms and Conditions of Sale for such products or in any separate agree-
ment related to this document, VPT Components assumes no liability whatsoever. VPT Components assumes
no responsibility for errors or omissions in these materials. VPT Components may make changes to specifica-
tions and product descriptions at any time, without notice. VPT Components makes no commitment to update
the information and shall have no responsibility whatsoever for conflicts or incompatibilities arising from future
changes to its specifications and product descriptions. No license, express or implied, by estoppels or otherwise,
to any intellectual property rights is granted by this document.

THESE MATERIALS ARE PROVIDED "AS IS" WITHOUT WARRANTY OF ANY KIND, EITHER EXPRESS OR
IMPLIED, RELATING TO SALE AND/OR USE OF VPT COMPONENTS PRODUCTS INCLUDING LIABILITY
OR WARRANTIES RELATING TO FITNESS FOR A PARTICULAR PURPOSE, CONSEQUENTIAL OR INCI-
DENTAL DAMAGES, MERCHANTABILITY, OR INFRINGEMENT OF ANY PATENT, COPYRIGHT OR OTHER
INTELLECTUAL PROPERTY RIGHT. VPT COMPONENTS FURTHER DOES NOT WARRANT THE ACCURA-
CY OR COMPLETENESS OF THE INFORMATION, TEXT, GRAPHICS OR OTHER ITEMS CON-TAINED
WITHIN THESE MATERIALS. VPT COMPONENTS SHALL NOT BE LIABLE FOR ANY SPECIAL, IN-DIRECT,
INCIDENTAL, OR CONSEQUENTIAL DAMAGES, INCLUDING WITHOUT LIMITATION, LOST REVE-NUES
OR LOST PROFITS, WHICH MAY RESULT FROM THE USE OF THESE MATERIALS.

VPT Components products are not intended for use in medical, lifesaving or life sustaining applications. VPT
Components customers using or selling VPT Components products for use in such applications do so at their
own risk and agree to fully indemnify VPT Components for any damages resulting from such improper use or
sale.
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