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Designed for electronic tuning and harmonic–generation applications, and provide

solid–state reliability to replace mechanical tuning methods.

• Guaranteed High–Frequency Q

• Guaranteed Wide Tuning Range

• Standard 10% Capacitance Tolerance

• Complete Typical Design Curves

MAXIMUM RATINGS (TC = 25°C unless otherwise noted)

Rating Symbol Value Unit

Reverse Voltage VR 60 Volts

Forward Current IF 250 mAdc

RF Power Input(1) Pin 5.0 Watts

Device Dissipation @ TA = 25°C
Derate above 25°C

PD 400
2.67

mW
mW/°C

Device Dissipation @ TC = 25°C
Derate above 25°C

PC 2.0
13.3

Watts
mW/°C

Junction Temperature TJ +175 °C

Storage Temperature Range Tstg –65 to +200 °C

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

Characteristic Symbol Min Typ Max Unit

Reverse Breakdown Voltage (IR = 10 µAdc) V(BR)R 60 70 — Vdc

Reverse Voltage Leakage Current (VR = 55 Vdc, TA = 25°C)
Reverse Voltage Leakage Current (VR = 55 Vdc, TA = 150°C)

IR —
—

—
—

0.02
20

µAdc

Series Inductance (f = 250 MHz, L ≈ 1/16″) LS — 4.0 — nH

Case Capacitance (f = 1.0 MHz, L ≈ 1/16″) CC — 0.17 — pF

Diode Capacitance Temperature Coefficient (VR = 4.0 Vdc, f = 1.0 MHz) TCC — 200 — ppm/°C

1. The RF power input rating assumes that an adequate heatsink is provided.

CT, Diode Capacitance
VR = 4.0 Vdc, f = 1.0 MHz

pF

Q, Figure of Merit
VR = 4.0 Vdc,

f = 50 MHz
α

VR = 4.0 Vdc, f = 1.0 MHz

TR, Tuning Ratio
C4/C60

f = 1.0 MHz

Device Min Typ Max Min Min Typ Min Typ

1N5148 42.3 47 51.7 200 0.43 0.45 3.2 3.4
1N5148A 44.7 47 49.3 200 0.43 0.45 3.2 3.4

Order this document
by 1N5148/D
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CASE 51–02
(DO–204AA)
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6.8–47 pF EPICAP
VOLTAGE–VARIABLE

CAPACITANCE DIODES

  Motorola, Inc. 1997
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PARAMETER TEST METHODS

1. LS, SERIES INDUCTANCE
LS is measured on a shorted package at 250 MHz using
an impedance bridge (Boonton Radio Model 250A RX
Meter). L = lead length.

2. CC, CASE CAPACITANCE
CC is measured on an open package at 1.0 MHz using a
capacitance bridge (Boonton Electronics Model 75A or
equivalent).

3. CT, DIODE CAPACITANCE
(CT = CC + CJ). CT is measured at 1.0 MHz using a ca-
pacitance bridge (Boonton Electronics Model 75A or
equivalent).

4. TR, TUNING RATIO
TR is the ratio of CT measured at 4.0 Vdc divided by CT
measured at 60 Vdc.

5. Q, FIGURE OF MERIT
Q is calculated by taking the G and C readings of an
admittance bridge at the specified frequency and substi-
tuting in the following equations:

Q �
2�fC

G

(Boonton Electronics Model 33AS8).

6. α, DIODE CAPACITANCE REVERSE VOLTAGE SLOPE
The diode capacitance, CT (as measured at VR = 4.0 Vdc,
f = 1.0 MHz) is compared to CT (as measured at VR = 60
Vdc, f = 1.0 MHz) by the following equation which defines
α.

��
log CT(4)– log CT(60)

log 60– log 4

Note that a CT versus VR law is assumed as shown in the
following equation where CC is included.

CT � K
V�

7. TCC, DIODE CAPACITANCE TEMPERATURE
COEFFICIENT
TCC is guaranteed by comparing CT at VR = 4.0 Vdc,
f = 1.0 MHz, TA = –65°C with CT at VR = 4.0 Vdc, f =
1.0 MHz, TA = +85°C in the following equation which de-
fines TCC:

TCC � �CT(� 85°C) – CT(–65°C)

85� 65
� · 106

CT(25°C)

Figure 1. Diode Capacitance versus
Reverse Voltage
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Figure 2. Figure of Merit versus
Reverse Voltage

Figure 3. Normalized Diode Capacitance
versus Junction Temperature

Figure 4. Normalized Figure of Merit
versus Junction Temperature

TA = 25°C
f = 1 MHz

TA = 25°C
f = 50 MHz

VR = 4 Vdc
TA = 25°C

VR = 4 Vdc
f = 50 MHz

1N5148

1N5148

NORMALIZED TO C4
PERCENT OF Q @ 25°C   
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Figure 5. Reverse Current versus Reverse
Bias Voltage

Figure 6. Figure of Merit versus Frequency
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+ 75°C + 25°C

VR = 4 Vdc
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 4 Motorola Small–Signal Transistors, FETs and Diodes Device Data

PACKAGE DIMENSIONS

CASE 51–02
(DO–204AA)

ISSUE E

NOTES:
1. PACKAGE CONTOUR OPTIONAL WITHIN DIA B

AND LENGTH A. HEAT SLUGS, IF ANY, SHALL BE
INCLUDED WITHIN THIS CYLINDER, BUT SHALL
NOT BE SUBJECT TO THE MIN LIMIT OF DIA B.

2. LEAD DIA NOT CONTROLLED IN ZONES F, TO
ALLOW FOR FLASH, LEAD FINISH BUILDUP,
AND MINOR IRREGULARITIES OTHER THAN
HEAT SLUGS.

DIM MIN MAX MIN MAX
INCHESMILLIMETERS

A 5.84 7.62 0.230 0.300
B 2.16 2.72 0.085 0.107
D 0.46 0.56 0.018 0.022
F ––– 1.27 ––– 0.050
K 25.40 38.10 1.000 1.500

All JEDEC dimensions and notes apply.
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Motorola reserves the right to make changes without further notice to any products herein.  Motorola makes no warranty, representation or guarantee regarding
the suitability of its products for any particular purpose, nor does Motorola assume any liability arising out of the application or use of any product or circuit, and
specifically disclaims any and all liability, including without limitation consequential or incidental damages.  “Typical” parameters which may be provided in Motorola
data sheets and/or specifications can and do vary in different applications and actual performance may vary over time.  All operating parameters, including “Typicals”
must be validated for each customer application by customer’s technical experts.  Motorola does not convey any license under its patent rights nor the rights of
others.  Motorola products are not designed, intended, or authorized for use as components in systems intended for surgical implant into the body, or other
applications intended to support or sustain life, or for any other application in which the failure of the Motorola product could create a situation where personal injury
or death may occur.  Should Buyer purchase or use Motorola products for any such unintended or unauthorized application, Buyer shall indemnify and hold Motorola
and its officers, employees, subsidiaries, affiliates, and distributors harmless against all claims, costs, damages, and expenses, and reasonable attorney fees
arising out of, directly or indirectly, any claim of personal injury or death associated with such unintended or unauthorized use, even if such claim alleges that
Motorola was negligent regarding the design or manufacture of the part. Motorola and        are registered trademarks of Motorola, Inc. Motorola, Inc. is an Equal
Opportunity/Affirmative Action Employer.

Mfax is a trademark of Motorola, Inc.
How to reach us:
USA/EUROPE/Locations Not Listed : Motorola Literature Distribution; JAPAN : Nippon Motorola Ltd.: SPD, Strategic Planning Office, 4–32–1,
P.O. Box 5405, Denver, Colorado 80217. 303–675–2140 or 1–800–441–2447 Nishi–Gotanda, Shinagawa–ku, Tokyo 141, Japan.  81–3–5487–8488

Mfax  : RMFAX0@email.sps.mot.com – TOUCHTONE 602–244–6609 ASIA/PACIFIC : Motorola Semiconductors H.K. Ltd.; 8B Tai Ping Industrial Park,
– US & Canada ONLY 1–800–774–1848 51 Ting Kok Road, Tai Po, N.T., Hong Kong.  852–26629298

INTERNET: http://motorola.com/sps
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