®

SILICON SCHOTTKY | ND4000
- MIXER/DETECTOR DIODE | SERIES

FEATURES ABSOLUTE MAXIMUM RATINGS (s = 25°¢)
SYMBOLS|  PARAMETERS |UNITS| RATINGS

e LOW MEDIUM BARRIERS

e PASSIVATED CONSTRUCTION PT Total Power Dissipation’
N-Type Series mwW 200
o HIGH RELIABILITY P-Type Series mw 100
Tor Operating Temperature °C -65to + 150
Ty Junction Temperature °C 150
TSDR Maximum Soldering
DESCRIPTION AND APPLICATIONS sl oc | 230 for 10 sec.
This group of NEC microwave Schottky diodes includes both Note:
low barrier and medium barrier N-type and P-type passivated 1. Derate linearly to zero at 150°C junction temperature.
epitaxial diodes for use in mixer and detector applications.
Applications are mixers, modulators, discriminators, sam-
plers, detectors, switches and wave shaping circuits, all for
use in industrial, military, hi-rel and space applications.
OUTLINE DIMENSIONS** (Units in mm)
OUTLINE 3G OUTLINE 5T* OUTLINE 5w*
@ 1.3 Max — 23 GMAX ~ [ 25 pmax —
l 1.620.05 ¢ 1.2£0.05 ¢

i~ N I 7
0s 4 ! [ ]
Anod T ' —+

node: CATHODE/COLOR
MARKINGS —

= 1021
— 420, A
ceramc””| :

1.3 MAX CATHODE/COLOR
MARKINGS

HEAT SINK / I I
Cathode
Marki
= 61 I-——-I 1.6:0.05 ¢

- Cp = 0.15pF
Cathode :D\ 162005 Lp = 1.0nH
—_— Cp = 0.15 pF

_.l_,l__ Lp = 1.0nH

.620.3

CERAMIC

Ceramic

*Heatsink is cathode for N-type and anode for P-type Schottky diodes.
**All dimensions are typical unless noted.
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ND4000 SERIES
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ND4000 SERIES

TYPICAL PERFORMANCE CHARACTERISTICS (ma = 25°)

Terminal Capacitance, Cr (pF) Reverse Current, Ir (uA)

Rectifying Current, Io (A)

ND4133, ND4141, ND4151
REVERSE CHARACTERISTICS

1000 e
——
ND4133 —_}
1
ND4141
100 — ——
y &
&
£ 1 7
o ND4151
10 2
II’ A4 -
V4
1
0 1 2 3 4 5
Reverse Voltage, Vr (V)
ND4141, ND4151
TERMINAL CAPACITANCE
vs. REVERSE VOLTAGE
=Tz
Includes 0.15 pF
,\case capacitance.
03 \‘\ ND4141
\'\.‘
| ND4151
0.2
0.1
0 61 02 03 04 05 06
Reverse Voltage, VR (V)
ND4141
RECTIFYING CURRENT
vs. INPUT POWER
102
RL -y 100 Q ‘{;==\
— 7
1
10-3 f = 3.2 GHz /7
2/ 1= 9.4GHz
1074 =
y 4
16-5 = / ./
r 4
7
10-8
-3 -0 -0 0 10 20

Input Power, Pin (dBm)
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Junction Capacitance, Cy (pF)

Reverse Current, Ir (pA)

Detecting Voltage, Eo (V)

1

ND4121, ND4131
JUNCTION CAPACITANCE
vs. REVERSE VOLTAGE

o7 [T = 1 MHz (Does not include 0.15 pF
" | da = 0.4 v case capacitance.
05
03
_ ”
0z ‘-.\N‘D41¢:1
NS ND4131
ot
0.07
0.05
0.03
0.02
0.01
01 0203 05071 2 3 6 7 10
Reverse Voltage, VR + dd (V)
ND4141, ND4151
REVERSE CURRENT
vs, REVERSE VOLTAGE
3
2
|~
///
1
] ND4141. ND4151
)
[ 02 04 06 08 1 12
Reverse Voltage, VR (V)
ND4141
DETECTING VOLTAGE
vs. INPUT POWER
"FT=70 Gz =S
i i Z
10-1 RL = 5kC
7, -
102
27— A - 15k0 —
1078
A
1074 4
AR =00 K
s A1 P T00ka
-60 -40 -20 0 20

Input Power, Pin (dBm)



ND4000 SERIES

TYPICAL PERFORMANCE CHARACTERISTICS (1a = 25°¢)

Rectifying Current, lo (A)

Terminal Capacitance, Cr (pF)

-
2
]

10-3

-~
b
ES

2
(o]

1078

07

0.5

0.3

0.1

ND4151
RECTIFYING CURRENT
vs. INPUT POWER

===%

FRL= 1000 3

-30 -20 -10 0 10 20
Input Power, PIN (dBm)

ND4132
TERMINAL CAPACITANCE
vs. REVERSE VOLTAGE

.y

03 05 0701 03 0507 1
Reverse Voltage, VR (V)
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Detecting Voltage, Eo (V)

Tangential Sensitivity, TSS (dBm)
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-50

ND4151
DETECTING VOLTAGE
vs. INPUT POWER

Frs10 or ey

y & a
-
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-
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2 R = 15Kk =

E__I==E

77

Z#—F AL = 100 kO
y A |

-40 -20 [} 20
Input Power, PN (dBm)

ND4151
RECTIFYING CURRENT
vs. INPUT POWER

-t

1 10 100 1000

DC Bias Current, I8 (uA)
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X-BAND SILICON
MIXER-DETECTOR SCHOTTKY DIODE

ND4131-3A
ND4131-3D

FEATURES

¢ HIGH SENSITIVITY
¢ LOW DRIVE LEVEL
e SMALL SIZE
e LOW COST

ABSOLUTE MAXIMUM RATINGS (14 = 25°0)

SYMBOLS PARAMETERS UNITS| RATINGS
VR Reverse Voltage \ 4.0
VRM Peak Reverse Voltage \ 4.2
IF Forward Current mA 30
IFm Peak Forward Current mA 90
lo Average Rectified Current{ mA 30
TstG Storage Temperature °C | -65to +150
"Ts | Junction Temperature °c | +150
TsoR Soldering Temperature °C +230*

*One time within 10 seconds.

ELECTRICAL CHARACTERISTICS (1a - 25°¢)

PHYSICAL DIMENSIONS (units in mm)

3A PACKAGE*
"_ 4.0MIN —*I |-— 4.0 MIN. —-l
C—_—Z— /4 7]

1.6x02

0.1

! == o L
CATHODE
ANODE 038
3D PACKAGE
45°
e ¥
@ ® -
. . — 06005
40MN, —efo——ch— 4o MiN. ———]
1.820.10
1.020.1
__~ CERAMIC :
CATHODE ANODE 441005

COLOR DOT.  {A) BLUE
(B) RED

*Moisture resistance of 3A package diode is about 500 HR HHT
(85°C, 85%), because 3A package has small mold potting
structure. If you need hermetic package diode, 3D package is
suitable.

PART NUMBER ND4131-3A ND4131-3D
PACKAGE CODE 3A 3D
SYMBOLS PARAMETERS AND CONDITIONS UNITS| MIN | TYP | MAX | MIN | TYP | MAX
VR Reverse Voltage At Ir = 10 uA v 4.0 4.0
VF Forward Voltage at IF = 30 mA v 1.0 1.0
Cr Terminal Capacitance atf = 1 MHz, VR = 0V pF 0.35 0.32
NF Noise Figure atf = 9375 MHz, PN = 1 mW, NF = 1.5dB dB 6.5 6.5
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ND4131-3A, ND4131-3D

TYPICAL PERFORMANCE CHARACTERISTICS (4 = 25°¢)

-

REVERSE CURRENT vs.

REVERSE VOLTAGE

10 | St S —

v 4
’ 4
y 4

V4

!

y i
/

0.1

Reverse Current, Ir (uA)

5

Reverse Voltage, Vr (V)

Junction Capacitance, Cy (pF)

10

JUNCTION CAPACITANCE vs.
REVERSE VOLTAGE

Forward Current, IF (mA)

0.6

04

0.2

0.1

0.05

f=1MHz

dd =04V

Kol

Cp is notincluded |

I 1 i

01

02 03 05 1 2 3 5
Reverse Voltage, VR + ¢d (V)
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10

0.1

0.01

Ml =—————==---—|

FORWARD CURRENT vs.
FORWARD VOLTAGE

]

h..

0.2 04 06 08 10 12
Forward Voltage, VF (V}
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X-BAND SILICON | ND4141-3A
MIXER-DETECTOR SCHOTTKY DIODE | ND4141-3D

FEATURES OUTLINE DIMENSIONS (units in mm)

e HIGH SENSITIVITY
e LOW DRIVE LEVEL

e SMALL SIZE i 40MIN, i i 4OMN. ——i
e LOW COST i

OUTLINE 3A

—/4 . /4 7
5 e
1.5+0.2
0.1 ’——_.
ABSOLUTE MAXIMUM RATINGS (s - 25°C) L, Nt Tew
SYMBOLS| PARAMETERS  |UNITS| RATINGS ANODE 0ss CATHODE
VR Reverse Voltage v 30
VRM Peak Reverse Voltage v 33 OUTLINE 3D
IF Forward Current mA 25 45°
IFm Peak Forward Current mA 75 [ Nec \</\- 4
lo Average Rectified Current| mA 25 U:) (E) 05£0.05
TsTa Storage Temperature °C | -65t0 +150 i 40MIN. :l':‘ 020 1°+ 4.0MIN.
Ty Junction Temperature °C +150 - ceramic 1_0110.1
. TsbrR Soldering Temperature °C +230* S | o
*One time within 10 seconds. CATHODE ANOOE 0:1;05

COLOR DOT: (A) BLUE
(B) BLUE

*Moisture resistance of 3A package diode is about 500 Hr HHT
(85°C, 85%), because 3A package has small mold potting
structure. If you need hermetic package diode, 3D package is
suitable.

ELECTRICAL CHARACTERISTICS (14 = 25°C)

PART NUMBER ND4141-3A ND4141-3D
PACKAGE OUTLINE 3A 3D
SYMBOLS PARAMETERS AND CONDITIONS UNITS| MIN | TYP | MAX | MIN | TYP | MAX
VR Reverse Voltage At IR = 100 pA v 3.0 3.0
VF Forward Voltage at IF = 25 mA \' 1.0 1.0
Cr - Terminal Capacitance atf = 1 MHz, VR = 0.2V pF 0.35 0.32
Eo Detected Voltage at f = 10 GHz, PN = -4 dBm, RL = 1.5 KQ v 0.256 0.25
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ND4141-3A, ND4141-3D

TYPICAL PERFORMANCE CHARACTERISTICS (ma = 25°c)

REVERSE CURRENT vs. REVERSE CURRENT vs.
REVERSE VOLTAGE REVERSE VOLTAGE
100 =
y
3 y 4
g : a
= 5 [
t € =
g 2 g
3 3 7
[0] [0 "4
[Z2]
g ol LA
] > s
o ’,/' Ve
/
0 0.1
0 04 08 12 0 2 4 6
Reverse Voltage, VR (V) Reverse Voltage, VR (V)
FORWARD CURRENT vs. TERMINAL CAPACITANCE vs.
FORWARD VOLTAGE REVERSE VOLTAGE
100 N e e 2
f=1MHz _
i Cr is included
< - &
£ 10 EE & '\
o  a & .35
- e \
5 7 5
= ‘c
8 1 5 g.so
s B : =
g £ 2
2 o1 E-
+F R
1J
—v 20
0.01
0 02 04 06 08 10 1.2 6 01 02 03 04 05 08
Forward Voltage, VF (V) Reverse Voltage, VR (V)
AVERAGE RECTIFIED CURRENT vs. DETECTED VOLTAGE vs.
INPUT POWER INPUT POWER
102 s 0 f=10GHz §
z 7 S A A O S S SR SR PO S S |
= 1
°) RL = 5kQ
2 sokt=32GH, LA = 7
= A w
g 4 ; 107!
™ 4 @
3 4 g Rt = 1.5kQ
'S 104 / / g T
bS] = ko] i ;v —  — e
8 v 4 ‘Q 1 F 44 ré 1 1 |
o 7 _ 8 102
f =9.4GHz g
[ =
g 10_5 / 8 L= 100Q
g s s 104
< y 4 | I A 1
/ RL=100Q 7111
e 11 1 1 165 LIl
-3 -20 -10 0 410  +20 -80 -80 -40 -20 0 +20 440
Input Power, PiN (dBm) Input Power, PiN (dBm)
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®
E K-BAND SILICON | ND4151-3A
MIXER-DETECTOR SCHOTTKY DIODE | ND4151-3D

FEATURES OUTLINE DIMENSIONS (units in mm)

e HIGH SENSITIVITY
e LOW DRIVE LEVEL

e SMALL SIZE l—— AOMN. l-— 20MN. ———-I
e LOW COST
=
45°

OUTLINE 3A

15202
0.1
ABSOLUTE MAXIMUM RATINGS (1 = 25°0) | ﬁl — P
A~ a
SYMBOLS PARAMETERS UNITS| RATINGS AN:)DE CATHODE
0.38
VR Reverse Voltage v 3.0
Vam Peak Reverse Voltage \ 33 OUTLINE 3D
I Forward Current mA 10
IFm Peak Forward Current mA 30 452
NEC \(' N
lo Average Rectified Current | mA 10 C——— ® ® N _i_
TsTG Storage Temperature °C | -65to +150 S 0.5£0.05
l——- 40MIN. —+—+—— 4.0 MIN, ———]
TJ Junction Temperature °C +150 1.920.10
TsoR Soldering Temperature °C | +230* 7 . " CERAMIC 1'°f°"
*One time within 10 seconds. [ - i . 1
CATHODE ANODE 0:1:_05

COLOR DOT: (A) BLUE
(B) BLACK

*Moisture resistance of 3A package diode is about 500 Hr HHT
(85°C, 85%), because 3A package has small mold potting
structure. If you need hermetic package diode, 3D package is
suitable.

ELECTRICAL CHARACTERISTICS (s = 25°C)

PART NUMBER ND4151-3A ND4151-3D
PACKAGE OUTLINE 3A 3D
SYMBOLS PARAMETERS AND CONDITIONS UNITS| MIN | TYP | MAX | MIN | TYP | MAX
VR Reverse Voltage At Ir = 100 pA \ 30 3.0
VF Forward Voltage at IF = 10 mA \ 1.0 1.0
Cr Terminal Capacitance atf = 1 MHz, VR = 0.2V pF 0.23 0.20
Eo Detected Voltage at f = 21 GHz, PN = -4 dBm, RL = 1.5 KQ \' 02 0.2
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ND4151-3A, ND4151-3D

TYPICAL PERFORMANCE CHARACTERISTICS (ma = 25°c)

100 Q

Average Rectified Current, lo (A) at Ru

Reverse Current, In (mA)
w

REVERSE CURRENT vs.
*  REVERSE VOLTAGE

0 0.2 04 ceé 0.8 10 1.2

Reverse Voltage, VR (mA)

FORWARD CURRENT vs.
FORWARD VOLTAGE
100 ——
E 10 =
‘_uf =
S A
€ 4
2
5 1
o 7
i)
&
g 0.1
lL =
0.01
0 02 04 06 08 1.0 12
Forward Voltage, VF (V)
AVERAGE RECTIFIED CURRENT vs.
INPUT POWER
102 pum— Yo
T
T /s
10-3 f= 2‘1 G’H\z =
t = 15.4 GHz X7 X I
=26GHz _
10-4 > & 4
L | = 485 GHz
10-5
7z
y
1076

-30  -20 -10 0 +10 420
Input Power, PiN (dBm)
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REVERSE CURRENT vs.
REVERSE VOLTAGE
100
> A
<
5 Y
£ 10
‘g v
E
pn]
(&}
& o
e 1
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o
o1y 1 2 3 4 5
Reverse Voltage, Vr (V)
TERMINAL CAPACITANCE vs.
REVERSE VOLTAGE
tf=1MHz = |
o Cr is included
a
& 040
@
Q
_5 0.35
(4]
g
g o3
g N\
€ 025
py S
0.2
0 0.1 0.2 03 04 05 08
Reverse Voltage, VR (V)
DETECTED VOLTAGE vs.
INPUT POWER
1Tttt —
1
% RL =5k
Wy
[+)]
_8’ | i —— — y o - i
S ozpfls 1540 At
° | =5 v i o e — T
& I S RL=100Q —
S_ 10-3
[ v ar y
[a] | 7 I T
1074
7 s
10-5 V4 L
-60 -40 -20 0 +20

nput Power, PIN (dBm) at f = 10 GHz



