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- %mlgﬂug?#cmn IN5139 1N5139A |m=
thru thru

1N5148 1N5148A

6.8-47 pF EPICAP
VOLTAGE-VARIABLE
CAPACITANCE DIODES

SILICON EPICAP DIODES SILICON
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 Tuning Range
Guaranteed Temperature Coefficient
Standard 10% Capacitance Tolerance
Complete Typical Design Curves

NOTES

1. PACKAGE CONTOUR GPTIONAL 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 DIAB
LEAD DIANOT CONTROLLED IN ZONESF. TO ALLOW

~

MAXIMUM RATINGS (TC = 25°C unless otherwise noted) FOR FLASH, LEAD FINISH BUILDUP, AND MINOR
= IRREGULARITIES OTHER THAN HEAT SLUGS.
Rating Symbol Value Unit
Reverse Voltage VR 60 Volts 18
Forward Current IF 250 mA @
RF Power Inputt Pin 5 Watts D—dj=—
Device Dissipation (« TA = 25°C PD 400 mwW
Derate above 25°C 2.67 mW/°C K
Device Dissipation (« TC = 25°C PC 20 Watts iy
Derate above 25°C 133 mwW/C []——'—£
Junction Temperature TJ +175 °C .{_ s 1
Storage Temperature Range Tstg -65to +200 °C F
tThe RF power input rating assumes that an adequate heat sink is provided. K
MILLIMETERS
DIM| MIN [ MAX
A |58 |762 |
2.6 | 2.72
D | 045 | 056
- .21
2540 | 38.10

All JEDEC dimensions and notes apply

CASE 51-02
DO-204AA
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1N5139 thru 1N5148, 1N5139A thru 1N5148A

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

Characteristic — All Types Test Conditions Symbol Min Typ Max Unit
Reverse Breakdown Voltage IR = 10 pAdc BVR 60 70 — Vdc
Reverse Voltage Leakage Current VR = 55 Vdc, TA = 25°C IR — — 0.02 pAdc

- VR = 55 Vdc, TA = 150°C — — 20
Series Inductance f = 250 MHz, L =~ 1/16” Ls — 5 — nH
Case Capacitance f=1MHz L =116" Cc —_ 0.25 - pF
Diode Capacitance Temperature
Coefficient VR = 4Vdc, f = 1 MHz TCC - 200 300 ppm/°C
CT, Diode Capacitance Q, Figure of Merit o TR, Tuning Ratio
VR = 4 Vdc, f = 1 MHz VR = 4 Vdc, _ _ C4/C60
oF f = 50 MHz VR = 4 Vdc, f = 1 MHz = 1 MHz
Device Min Typ Max Min Min Typ Min Typ
1N5139 6.1 6.8 7.5 350 0.37 0.40 27 29
1N5139A 6.5 6.8 71 350 0.37 0.40 27 29
1N5140 9.0 10.0 1.0 300 0.38 0.41 28 3.0
1N5140A 9.5 10.0 10.5 300 0.38 0.41 28 3.0
1N5141 10.8 12.0 13.2 300 0.38 0.41 2.8 3.0
1N5141A 1.4 12.0 12.6 300 0.38 0.41 28 3.0
1N5142 135 15.0 16.5 250 0.38 041 28 3.0
1N5142A 143 15.0 15.7 250 0.38 0.41 28 3.0
1N5143 16.2 18.0 19.8 250 0.38 0.41 28 3.0
1N5143A 171 18.0 18.9 250 0.38 0.41 2.8 3.0
1N5144 19.8 22.0 24.2 200 0.43 0.45 3.2 34
1N5144A 209 22.0 231 200 0.43 0.45 3.2 34
1N5145 243 27.0 29.7 200 0.43 0.45 3.2 34
1N5145A 25.7 27.0 28.3 200 0.43 0.45 3.2 34
1N5146 29.7 33.0 36.3 200 0.43 0.45 3.2 34
1N5146A 314 33.0 34.6 200 0.43 0.45 3.2 34
1N5147 36.1 39.0 429 200 0.43 0.45 3.2 34
1N5147A 371 39.0 40.9 200 0.43 0.45 3.2 34
1N5148 423 47.0 51.7 200 0.43 0.45 3.2 34
1N5148A 447 47.0 49.3 200 0.43 0.45 3.2 34

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.

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

Q= 2-;C
(Boonton Electronics Model 33AS8).

2. Cc, CASE CAPACITANCE ) 6. o, DIODE CAPACITANCE REVERSE VOLTAGE SLOPE
Cc is measured on an open package at 1 MHz using a ca- The diode capacitance, Cr (as measured at Va = 4 Vdc,
pacitance bridge (Boonton Electronics Model 75A or f = 1 MHz) is compared to Cr (as measured at Vx = 60 Vdc,
equivalent). f = 1 MHz) by the following equation which defines a.
_ log Ci(4) — log C+(60)
3. C;, DIODE CAPACITANCE «= log 60 — log 4
(Cr = Cc + C,). Cr is measured at 1 MHz using a capaci- Note that a Cr versus Vi law is assumed as shown in the
tance bridge (Boonton Electronics Model 75A or following equation where Cc is included.
equivalent). =X
Va
4. TR, TUNING RATIO

TR is the ratio of Cr measured at 4 Vdc divided by Cr meas-
ured at 60 Vdc.

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

TCc, DIODE CAPACITANCE TEMPERATURE COEFFICIENT
TCc is guaranteed by comparing Cr at Vo, = 4 Vdc, f =
1 MHz, T» = —65°C with Cr at Va = 4 Vdc, f = 1 MHz,
Ta = +85°C in the following tion which defines TCc:
TCe = Ci(+85°C) — Ci(—65°C) |, _ 10¢
85 + 65 C.(25°C)
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1N5139 thru 1N5148, 1N5139A thru 1N5148A

FIGURE 1 — DIODE CAPACITANCE versus REVERSE VOLTAGE FIGURE 2 — FIGURE OF MERIT versus REVERSE VOLTAGE
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MOTOROLA

m SEMICONDUCT I
TECHNICI& DATlA’c OR INSt::ulA,B -

1N5456A,B

| VVC —Pl—
VOLTAGE-VARIABLE
CAPACITANCE DIODES
6.8 — 100 pF
0 V
SILICON EPICAP DIODES 30 voLTs
. . epitaxial passivated abrupt junction tuning diodes designed for
electronic tuning, FM, AFC and harmonic-generation applications in
AM through UHF ranges, providing solid-state reliability to replace
mechanical tuning methods.
® Excellent Q Factor at High Frequencies
® Guaranteed Capacitance Change — 2.0 to 30 V
® Guaranteed Temperature Coefficient
® Capacitance Tolerance — 10% and 5.0%
® Complete Typical Design Curves
DO-204AA GLASS
B
*I©!‘_

* MAXIMUM RATINGS

K
Rating Symbol Value Unit _{F
A

Reverse Voltage VR 30 Volts [ |
Device Dissipation @ T 5 = 25°C Pp 400 mw -{: -
Derate above 25°C 2.67 mW/°C
Operating Junction Temperature Range Ty +175 oc K
Storage Temperature Range Tstg -65 to +200 oc
*Indicates JEDEC Registered Data.
MILLIMETERS] _INCHES
DIM[ MIN | MAX | MIN | MAX
A |58 | 762 |0230]0
2.16 .72 | 0.085 | 0.107
0.46 .56 | 0.018 | 0.022
= 21 - 0.05
2540 8.10 | 1. 1.500

All JEDEC dimensions and notes apply

CASE 5102
DO-204AA

MOTOROLA RF DEVICE DATA
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1N5441A,B thru 1N5456A,B

*ELECTRICAL CHARACTERISTICS (T A = 25°C unless otherwise noted)

Characteristic—All Types Test Conditions Symbol Min Typ Max Unit
Reverse Breakdown Voltage IR = 10 uAdc V(BR)R 30 - - Vde
Reverse Voltage Leakage Current VR =25 Vdc, Tp = 25°C IR - - 0.02 pAdc

= VR =25 Vdc, Ta = 150°C - - 20 R
Series Inductance f = 250 MHz, lead length==1/16" Ls - 4.0 10 nH
Case Capacitance f=1.0 MHz, lead length=1/16" Cc 0.1 0.17 0.25 pF
Diode Capacitance Temperature VR = 4.0 Vdc, f = 1.0 MHz TCc - 300 400 ppm/°C
Coefficient (Note 6)
Cy. Diode Capacitance (1) TR, Tuning Ratio Q, Figure of Merit
Device VR = 4.0 Vde, f = 1.0 MHz C2/C3p VR =4.0 Vde
pF f=1.0MHz f=50 MHz
Min Nom Max Min Max Min
(Nom -10%) (Nom +10%)
1N5441A 6.1 6.8 7.5 25 31 450
1N5442A 7.4 8.2 9.0 25 3.1 450
1N5443A 9.0 100 11.0 26 3.1 400
1N5444A 10.8 120 13.2 26 3.1 400

1NS445A 135 15.0 16.5 2.6 31 400

1N5446A 16.2 18.0 19.8 2.6 3.1 350

1N5447A 18.0 20.0 22.0 26 3.1 350

1N5448A 19.8 22.0 24.2 26 3.2 350

1N5449A 24.3 27.0 29.7 26 32 350
1N5450A 29.7 33.0 36.3 26 3.2 350
1N5451A 35.1 39.0 429 26 3.2 300
1NG452A 42.3 47.0 51.7 26 3.2 250
1N5453A 50.4 56.0 61.6 26 3.3 200
1N5454A 61.2 68.0 74.8 27 33 175
1N5455A 73.8 82.0 90.2 27 33 175
1N5456A 90.0 100.0 110.0 27 3.3 175

(1) To order devices with CT Nom +5.0% add Suffix B.
*Indicates JEDEC Registered Data.

PARAMETER TEST METHODS

1. Lg, Series Inductance
Lg is measured on a shorted package at 250
MHz using an impedance bridge (Boonton
Radio Model 250A RX Meter or equivalent).

2. Cc, Case Capacitance

6. TCg, Diode Capacitance Temperature
Coefficient . ° o
TCc is guaranteed by comparing CTat VR = ¢ = C(+857C) - Cr(-657C)
4.0 Vdc, f = 1.0 MHz, T = -65°C with C1 ©
at Vg = 4.0 Vdc, f = 1.0 MHz, T4 = +85°C

in the following equation, which defines TC¢

108

85 + 65 Cr(25°C)

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 + Cy). Cyis measured at 1.0 MHz 1,086
using a capacitance bridge (Boonton Efec- l
tronics Model 75A or equivalent). w 1.036 i
) ) 2 VR=20vec -~
4. TR,Tunmg R.I'IO § 1026 A
TR is the ratio of C1 measured at 2.0 Vdc 5 /
divided by C1 measured at 30 Vdc. S 1016 R =40 Ve
5. Q, Figure of Merit ; y
N f 1.006
Q is calculated by taking the G and C read- = v -
A‘ =30 Vi
ings of an admittance bridge at the specified g 099 __,,’—-—7 R de
frequency and substituting in the following g : =z
equations: < 0.986 /
z P~
2ntc 2 oa gid
Q= — e P 7
G P
0.966

(Boonton Electronics Model 33AS8
or equivalent).

Accuracy limited by Ct measurement to
+0.1 pF.

FIGURE 1 — NORMALIZED DIODE CAPACITANCE
versus JUNCTION TEMPERATURE

-15 -50 -25 o +25 +50 +18
T, JUNCTION TEMPERATURE (°C)

+100 +125
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1N5441A,B thru 1N5456A,B

TYPICAL DEVICE PERFORMANCE

FIGURE 2 — DIODE CAPACITANCE versus REVERSE VOLTAGE
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MOTOROLA
m SEMICONDUCTOR mEm 1N5461A,B (]
TECHNICAL DATA thru

1N5476A,B

VVC—Pl— |

VOLTAGE-VARIABLE
CAPACITANCE DIODES

SILICON EPICAP DIODES 63%:/2)?.%2':

. a PREMIUM line of epitaxial, passivated, abrupt-junction tuning
diodes for critical and sophisticated frequency control applications
through the UHF range.

High Q at High Frequencies

Guaranteed High Capacitance Tuning Range
Excellent Unit-to-Unit Uniformity
Guaranteed Temperature Coefficient
Capacitance Tolerances — 10% and 5.0%
Complete Typical Design Curves

DO-204AA GLASS

-8
©
D—{|=—
*MAXIMUM RATINGS N
F
Rating Symbo! Value Unit J __{
Reverse Voltage VR 30 Voits [ A
Device Dissipation @ T o = 26°C Po 400 mw 1 f
Derate above 25°C 2.67 mW/°C
Operating Junction Temperature Range| T +175 °c K
Storage Temperature Range Tsig -65 to +200 °c

*Indicates JEDEC Registered Data.

MILLIMETERS] _ INCHES
[MILLIMETERS
DIM[ MIN [ MAX | MIN | mMAX

A | 584 |7.62 | 0230} 0300
2.16 | 272 | 0.085 ] 0.107
D | 046 | 056 | 0.018 | 0.022

- 2
2540 |38.10 | 1.000 | 1.500

Ali JEDEC dimensions and notes apply

CASE 5102
DO-204AA

MOTOROLA RF DEVICE DATA
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1N5461A,B thru 1N5476A,B

"ELECTRICAL CHARACTERISTICS (TA = 259C unless otherwise noted)

Characteristic—All Types Test Conditions Symbol Min Typ Max Unit
Reverse Breakdown Voltage IR = 10 uAdc V(BR)R 30 - - Vdc
Reverse Voltage Leakage Current VR =25 Vdc, Tp = 25°C IR - - 0.02 wAdc

< VR =25 Vdc, Tp = 150°C - - 20
Series Inductance f = 250 MHz, lead length ~1/16" Ls - 4.0 10 nH
Case Capacitance f = 1.0 MHz, lead length =~ 1/16" Cc 0.1 0.17 0.25 pF
Diode Capacitance Temperature VR =4.0 Vdc, f= 1.0 MHz TCc - 300 400 ppm/°C
Coefficient (Note 6)
Cy. Diode Capacitance (1) TR, Tuning Ratio Q, Figure of Merit
Device VR =4.0 Vde, f = 1.0 MHz Ca/C3g VR =4.0 Vdc
pF f=1.0 MHz =50 MHz
Min Nom Max Min Max Min
{Nom -10%) (Nom +10%)

1N5461A 6.1 6.8 7.5 2.7 31 600
1N5462A 74 8.2 9.0 2.8 3.1 600
1NS463A 9.0 10.0 11.0 238 3.1 550
1N5464A 10.8 12.0 13.2 2.8 3.1 550
1N5465A 13.5 15.0 16.5 28 3.1 550
1N5466A 16.2 18.0 19.8 29 3.1 500
1N5467A 18.0 20.0 22.0 29 3.1 500
1N5468A 19.8 22.0 24.2 2.9 3.2 500
1N5469A 243 27.0 29.7 29 3.2 500
1N5470A 29.7 33.0 36.3 29 3.2 500
1NS471A 35.1 39.0 429 29 3.2 450
1N5472A 42.3 47.0 51.7 2.9 3.2 400
1N5473A 50.4 56.0 61.6 29 33 300
1N5474A 61.2 68.0 74.8 29 33 250
1N5475A 73.8 82.0 90.2 29 33 225 °
1N5476A 90.0 100.0 110.0 29 33 200

(1) To order devices with CT Nom +5.0% add Suffix B.
*Indicates JEDEC Registered Data.

PARAMETER TEST METHODS

1. Lg, Series Inductance 6. TC., Diode Capacitance Temperature in the following equation, which defines TC:
Lg is rm'aasurad Aon a shorted ?ackage at 250 Coeffmlent _ B CT(¢85°C) ~ CT(-65°C) 106
MMz using an impedance bridge (Boonton TCc is guaranteed by comparing CratvVvpg= TCc =
Radio Model 250A RX Meter or equivalent). 4.0 vdc, f = 1.0 MHz, T4 = -65°C with Ct 85 + 65 ct(25°%)

2. Cc. Case Capacitance at Vg = 4.0 Vdc, f = 1.0 MHz, T = +85°C

X Accuracy limited by Ct measurement to
Cc is measured on an open package at 1.0

+0.1 pF.
MHz using a capacitance bridge (Boontcn
Electronics Model 76A or equivatent). FIGURE 1 — NORMALIZED DIODE CAPACITANCE
3. C1, Diode Capacitance versus JUNCTION TEMPERATURE
(Ct = Cc + Cy). Cyis measured at 1.0 MHz 1.046 .
using a capacitance bridge (Boonton Elec- [
tronics Model 75A or equivalent). w 1.036 - 7
= 1
4. TR, Tuning Ratio z VR =2.0 Vdc /
TR is the ratio of Ct measured at 2.0 Vdc £ 0% /
i e
dtvud.sd by Ct m?asured at 30 Vdc. g o A s =40 ve
5. Q, Figure of Merit : _
Q is calculated by taking the G and C read- g 1.006 — i
ings of an admittance bridge at the specified = _74" VR =30 Vdc
frequency and substituting in the following S 0.996 "’-‘/
equations: g /
< 0986 7
2nfC <
= 2 o976 -~
. v
(Boonton Electronics Model 33AS8 0.966
or equivalent). . -15 -50 -25 0 +25 +50 +75 +100  +125

TJ. JUNCTION TEMPERATURE (°C)

L
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1N5461A,B thru 1N5476A,B

TYPICAL DEVICE PERFORMANCE

FIGURE 2 — DIODE CAPACITANCE versus REVERSE VOLTAGE

1000 :
= TaA=250C
500 f=1.0MHz -
T 200
8
g = TN5476A —
=
S 50 T T
S = IN5472A ]
< —
S = S — IN5470A
T——
S E——— 1N5465A —
s ————
L 50 IN5461A —]
b  — e S
20
10
01 0.2 05 10 20 40 50 10 20 30
VR, REVERSE VOLTAGE (VOLTS)
FIGURE 3 — FIGURE OF MERIT
versus REVERSE VOLTAGE FIGURE 4 — FIGURE OF MERIT versus FREQUENCY
10,000 T T == 3000 ] T
- :r i 1' { Z 2000 \—< TIA = 2565 —
5000174 = 25°¢ ING451A A" 1000 ~— I~ VR =40 Ve
[ f=50MHz = ~. ——
f
E um et = = = T
I L = - I
= A & 300 ¢ IN5461A
s IN5470A [ =
5 ) = 200
w 1000 S N
o« w ~N
3 T 100 i
T 500t = e —
o 1N54EL £ w IN5476A T IN5470A
— 30
200 — 2
100 10
10 2.0 3.0 50 70 10 2 10 20 30 50 70 100 200 250
VR, REVERSE VOLTAGE (VOLTS) f, FREQUENCY (MHz)
FIGURE 5 — REVERSE CURRENT FIGURE 6 — FORWARD VOLTAGE
versus REVERSE BIAS VOLTAGE versus FORWARD CURRENT
100
50 Ta = 1250C
[ e
= | 5 "7 =
< = IN5461A
5 ;g e g 106 >
g zAu Ta=750C g 100
3 . f— -
w10 ,’/ S 0w e -
] N > ..
€ 050 =] a - L—"
g S P
& 02 =
- TA =250C et s / L—] _—T" INS476A
£ 010 2 082 T L
et < /
0.05 /, > 0.76 ]
0.02 | : r
0.01 0.70
5.0 10 15 20 2 30 0 75 150 225 300 375 425 500
VR, REVERSE VOLTAGE (VOLTS) IF, FORWARD CURRENT (mA)

MOTOROLA RF DEVICE DATA

5-10



