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TECHNICAL DATA IN5139 1INS139A
thru thru

1N5148 1N5148A

6.8-47 pF EPICAP
VOLTAGE-VARIABLE
CAPACITANCE DIODES

SILICON EPICAP DIODES SILICON

B EPITAXIAL PASSIVATED
-+ ‘designed for electronic tuning and harmonic-generation ap-
plications, and providing solid-state reliability to replace: me-
chanical tuning methods.

& Guaranteed High-Frequency Q

® Guaranteed Wide Tuhing Range

® Guaranteed Temperature Cosfficient
& Standard: 10% Capacitanice Tolerance
& Complete Typical Design Curves

NOTES:

1. PACKAGE CONTOUR OPTIONAL WITHIN DIABAND
LENGTH A HEAT SLUGS, IF ANY, SHALL BE INCLUDED
WITHIN TRIS CYLINDER, BUT SHALL NOT 8E SUBJECT TO

THE MIN UIMIT OF DHA 8.
2. LEAD DVA NOT CONTROLLED INZONES F.TOALLOW

= HESE i FOR FLASH, LEAD FINISH BUILDUP, AND MINOR
MAXIMUM RATINGS {Tc = 25°C unless otherwise noted) ‘ e LEAD FINISH BUILDUP AND WA
Rating Symbol Value Unit

Reverse Voitage VR 60 Volits s
Forward Current IF 250 mA @
RF Power inputt Pin 5 Watts Osatfim
Device Dissipation. («« Ta = 25°C PD 400 mw

Derate above 25°C 2.67 mwWrC K
Device Dissipation « TC = 25°C PC 2.0 Watts »fl

Derate above 25°C 133 mWrC [ "
Junction Temperature T4 +175 ¢ : .{_ —}‘
Storage Temperature Range Tstg - 65 to +200 °C F
1The RF power input rating assumes that an adequaté heat sink is provided. K

MILLIMETERS]
MIN

A|58s 182 |0
216 292
0.46 [ 056

7540 | 38.10 ]

All JEDEC dimangions ang notes apply

CASE 51-02
DO-204AA

MOTOROLA RF DEVICE DATA

62



1N5139 thru 1N5148, 1N5139A thru 1N5148A

ELECTRICAL CHARACTERISTICS (TA = 25°C unless utherwise noted)

Characteristic — All Types Test Conditions Symbol Min Typ Max Unit
Reverse Breskdown Voltage IR = 10 pAde BVR 60 70 — Vdc
Revarse Voliage Leakage Current VR = b5 Vdc, Ta = 25°C IR — —_ 0.02 wAdc

VR = 55 Vde, TA = 150°C — — 20
Series Inductance f = 250 MHz, L ~ 1/18" is —_ 5 — nH
Case Capacitance f= 1MHz, L=~ 116" Cc — 0.28 — pF
Diode Capacitance Temperature
Coefficient VR =4Vde, f=1MHz TCC —_— 200 300 ppm°C
C7, Diode Capacitance Q, Figure of Merit a TR, Tuning Ratio
VR = 4 Vde, f = 1 MHz VR = 4 Vde, _ _ Ca/Ceo
oF f=50MHz | YR =4Vdet=1MHz f =1 MHz
Device Min Tvp Max Min Min Typ Min Typ
IN5133 6.1 68 7.5 350 0.37 0.40 27 2.9
IN5139A 6.5 6.8 7.1 350 0.37 040 2.7 28
1N5140 9.0 10.0 110 300 0.38 0.41 2.8 30
1NBI40A 8.5 10.0 10,5 300 0.38 0.41 28 3.0
iN5141 10.8 12.0 13.2 300 0.38 0.41 2.8 3.0
IN5141A 114 12.0 126 300 0.38 0.41 28 3.0
IN5142 135 15.0 165 250 0.38 0.41 28 30
TN5142A 143 15.0 15.7 250 0.38 0.41 28 30
1N5143 16.2 18.0 19.8 250 038 041 28 3.0
TNB143A 17.1 18.00 189 250 0.38 0.41 2.8 3.0
1NB144 198 220 242 200 0.43 0.45 3.2 34
INS144A 208 220 234 200 0.43 0.45 3.2 34
1N5145 243 27.0 287 200 0.43 0.45 32 34
1N5145A 257 27.0 283 200 043 045 3.2 3.4
1N5146 297 33.0 36:3 200 043 0.45 3.2 34
INSIdEA 314 33.0 3486 200 0.43 0.45 3.2 34
ING147 361 33.0 428 200 0.43 0:45 3.2 34
INS147A 371 38.0 409 200 043 0.45 3.2 34
1N5148 42.3 47.0 51.7 200 043 0.45 3.2 34
TN5148A 44.7 47.0 493 200 0.43 0.45 3.2 34

PARAMETER TEST METHODS

- L5, SERIES INDUCTANCE

Ly is measured on 2 shorted gackage at-250 MHz using an
impedance bridge (Boonton Radio Model 250A RX Mater).
L ='lead iength.

Ce, CASE CAPACITANCE

Ce'is measured on an open package at' 1 MHz using a ca-
pacitance bridge {Boonton Ejectronics Model 75A or
equivatent),

.. £y, DIODE CAPACITANCE
(Cr = Ce + Cy). C; is measured at 1 MHz using a capaci-
tance bridge (Boonton Electronics Model 75A or
equivalent).

TR, TUNING RATIO

TR is the ratio of Cy measured at 4 Vdc divided by Ci meas:
ured-at 60 vdc.

§. Q, FIGURE OF MERIT
Q is calculated by taking the G and C readings of an admit-

bl

tance bridge at the specified frequency and substituting in
the following equations:

Q= 2¥1C
{Boonton Electronics Model 33AS8).

«, DIODE CAPACITANCE REVERSE VOLTAGE SLOPE
The diode capaci . Cr (as ed at Vi = 4 Vdc,
f == 1 MHz) is compared to Cr (as measured.at Ve — 60 Vdc,
f = 1 MHz) by the following equation which defines a.
o = 108 Cr{4) — log CH{60)

log 60— log 4
Note that & C: versus Va law is assumed as shown in the
following equation where Cc is included,

K

CY — —v‘a‘—
TC., DIODE CAPACITANCE TEMPERATURE COEFFICIENT
TCc is guaranteed by comparing Cr at Ve == 4 Vdc, f =
1 MHz, Tax = —65°C with Cr at Vo == 4 Vdc, f = 1 MHz,
Ta= +85°C in the following equation which defines TCc¢:

TCo = | Cr{+85°C) — C:(~65°C)|, 10
85+ 65 I C(25°C)
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1N5139 thru 1N5148, IN5139A thru 1N5148A

FIGURE 1-- DIDDE CAPACITANCE versus REVERSE VOLTAGE FIGURE 2 — FIGURE OF MERIT versus REVERSE VOLTAGE
100 = 10000 =
g PR = 7000 T =2
50 P W e 5000 S = 50 MHz 1
T —— et
30 3000

5 ~ L <]

P o - 53 i

g *~~></\~\.., £ /5;/’

£ n e S 100 e

g s < & 500 e

5 -

° 185148 Lot S 300 AL S i
s 1A _— A ST s ||
1N5139 L |~ INSI48

1 100 b i ’
10 30 50 70 10 W 5060 i 3 s 710 0 5060
Va, REVERSE VOLTAGE (VOLTS| s, REVERSE VOLTAGE (VOLTS)
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