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PLANAR BACK TUNNEL DIODE PRODUCTS MBD SERIES

Tunnel Diode Products

The Eclipse MBD series of Tunnel Diodes are fabricated on
germanium substrates with passivated, planar construction and all gold
metallization for reliable operation up to +110°C. Unlike the standard

tunnel diode, Ip,is minimized for detector operation and binned into five
values, offering varying degrees of sensitivity and video impedance. The
back detector is generally operated with zero bias and is known for its
excellent temperature stability and fast video rise times.

CHIP ELECTRICAL SPECIFICATIONS

|p G Package

Model Number Min. Max. MAX
HA HA pF
MBD 1037-C18 50 100 0.30 1200 200 2.5 430 140 c18
MBD 1047-C18 100 150 0.30 1000 180 2.5 430 140 c18
MBD 1057-C18 100 200 0.30 1000 180 2.5 420 135 c18
MBD 2037-C18 150 200 0.30 950 180 2.5 420 135 c18
MBD 2047-C18 200 250 0.30 900 160 2.5 410 130 c18
MBD 2057-C18 200 300 0.30 750 130 2.5 410 130 c18
MBD 3037-C18 250 300 0.30 650 130 2.5 410 130 c18
MBD 3047-C18 300 350 0.30 550 110 2.5 400 125 c18
MBD 3057-C18 300 400 0.30 500 80 2.5 400 125 c18
MBD 4037-C18 350 400 0.30 450 75 2.5 400 125 c18
MBD 4057-C18 400 500 0.30 275 65 2.5 400 120 c18
MBD 5057-C18 500 600 0.30 250 60 2.5 400 110 c18
Test Conditions Ve =W P, =-20dBm I, = 500pA Il.=3mA
F=100MHz R =10KQF=10GHz
Features - Maximum Ratings
Excellent Temperature Stability Storage Temperature..........oo..oovverrvennen. -65 to +125°C
No DC Bias Required Operating Temperature.. ...-65t0 +110°C
Low Video Impedance Input Power Handling...... ...+14dBm CW or pulsed in a tuned detector
Soldering Temperature.........c.cocecevinne See assembly instructions.
= Pati N Anode Pad
10 GHz RF DETECTOR CIRCUIT ‘:@‘\ 4 Pls
50Q MICROSTRIP 16 [0.406 I~ 110.025]
TEXT FIXTURE 14.0.356] Pad2 Bond only on
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DUT Pad 3 Pad4
RE 50Q 50Q DETECTOR
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RETURN L T Cv 20 AN
coiL 7*7_ T Cathode—/

1. Dimensions in mils.
2. Thickness 4 to 6 mils.
3. Pads and backside are gold

CHIP ASSEMBLY
The alloyed junction of the germanium planar diode (or back diode), is sensitive to mechnaical pressure and high temperatures.
Thus it must be handled as follows (as an example).

Die attach: Epoxy only: less than 125°C cure temperature

recommended. Wire bond: 160°C base 160°C capillary temperature, pressure less than 20 grams. A wedge bond is done on an
offset bonding pad. Bonding should not be done directly over the junction. Bond wire angle should leave small end of pad
visually clear to assure junction is not bonded over.
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PLANAR BACK TUNNEL DIODE PRODUCTS MBD SERIES

Tunnel Diode Products

The Eclipse MBD series of Tunnel Diodes are fabricated on
germanium substrates with passivated, planar construction and all gold
metallization for reliable operation up to +110°C. Unlike the standard

tunnel diode, Ipis minimized for detector operation and binned into five
values, offering varying degrees of sensitivity and video impedance. The
back detector is generally operated with zero bias and is known for its
excellent temperature stability and fast video rise times.

PACKAGE ELECTRICAL SPECIFICATIONS

lo Gj Y Package

Model Number Min. \EVS MAX Typ.
HA HA pF mV/mW
MBD1037-0805-2 50 100 0.30 1200 200 2.5 430 140 0805-2
MBD1037-E28/E28X 50 100 0.30 1200 200 2.5 430 140 E28/E28X
MBD1037-H20/H20X 50 100 0.30 1200 200 2.5 430 140 H20/H20X
MBD1047-0805-2 100 150 0.30 1000 180 2.5 420 135 0805-2
MBD1047-E28/E28X 100 150 0.30 1000 180 2.5 420 135 E28/E28X
MBD1047-H20/H20X 100 150 0.30 1000 180 2.5 420 135 H20/H20X
MBD1057-0805-2 100 200 0.30 1000 180 2.50 420 135 0805-2
MBD1057-E28/E28X 100 200 0.30 1000 180 2.50 420 135 E28/E28X
MBD1057-H20/H20X 100 200 0.30 1000 180 2.50 420 135 H20/H20X
MBD2037-0805-2 150 200 0.30 950 180 2.50 420 135 0805-2
MBD2037-E28/E28X 150 200 0.30 950 180 2.50 420 135 E28/E28X
MBD2037-H20/H20X 150 200 0.30 950 180 2.50 420 135 H20/H20X
MBD2047-0805-2 200 250 0.30 900 160 2.50 410 130 0805-2
MBD2047-E28/E28X 200 250 0.30 900 160 2.50 410 130 E28/E28X
MBD2047-H20/H20X 200 250 0.30 900 160 2.50 410 130 H20/H20X
MBD2057-0805-2 200 300 0.30 750 130 2.50 410 130 0805-2
MBD2057-E28/E28X 200 300 0.30 750 130 2.50 410 130 E28/E28X
MBD2057-H20/H20X 200 300 0.30 750 130 2.50 410 130 H20/H20X
MBD3037-0805-2 250 300 0.30 650 130 2.50 410 130 0805-2
MBD3037-E28/E28X 250 300 0.30 650 130 2.50 410 130 E28/E28X
MBD3037-H20/H20X 250 300 0.30 650 130 2.50 410 130 H20/H20X
Test Condition Vo=V, P =-20dBm I, = 500pA l,=3mA
F =100 MHz R =10KQF = 10GHz
Back diode parameters Diode equivalent circuit
| 5 A
1% A
3mA
PACKAGE
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Cr=C, +C; @ 100 MHz
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PLANAR BACK TUNNEL DIODE PRODUCTS MBD SERIES

Tunnel Diode Products

The Eclipse MBD series of Tunnel Diodes are fabricated on
germanium substrates with passivated, planar construction and all gold
metallization for reliable operation up to +110°C. Unlike the standard

tunnel diode, Ip,is minimized for detector operation and binned into five
values, offering varying degrees of sensitivity and video impedance. The
back detector is generally operated with zero bias and is known for its
excellent temperature stability and fast video rise times.

PACKAGE ELECTRICAL SPECIFICATIONS

Ip qj Package

Model Number Min. Max. MAX
HA HA
MBD3047-0805-2 300 350 0.30 550 110 2.50 400 125 0805-2
MBD3047-E28/E28X 300 350 0.30 550 110 2.50 400 125 E28/E28X
MBD3047-H20/H20X 300 350 0.30 550 110 2.50 400 125 H20/H20X
MBD3057-0805-2 300 400 0.30 500 80 2.50 400 125 0805-2
MBD3057-E28/E28X 300 400 0.30 500 80 2.50 400 125 E28/E28X
MBD3057-H20/H20X 300 400 0.30 500 80 2.50 400 125 H20/H20X
MBD4037-0805-2 350 400 0.30 450 75 2.50 400 125 0805-2
MBD4037-E28/E28X 350 400 0.30 450 75 2.50 400 125 E28/E28X
MBD4037-H20/H20X 350 400 0.30 450 75 2.50 400 125 H20/H20X
MBD4057-0805-2 400 500 0.30 275 65 2.50 400 120 0805-2
MBD4057-E28/E28X 400 500 0.30 275 65 2.50 400 120 E28/E28X
MBD4057-H20/H20X 400 500 0.30 275 65 2.50 400 120 H20/H20X
MBD5057-0805-2 500 600 0.30 250 60 2.50 400 110 0805-2
MBD5057-E28/E28X 500 600 0.30 250 60 2.50 400 110 E28/E28X
MBD5057-H20/H20X 500 600 0.30 250 60 2.50 400 110 H20/H20X
Test Condition Vo=V, P, =-20dBm I, = 500pA l,=3mA
F =100 MHz R =10KQF=10GHz

Diode equivalent circuit
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Cr=C, +C, @ 100 MHz
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PLANAR BACK (TUNNEL) DIODE PRODUCTS MBD SERIES .

Chip Assembly

The germanium planar back (tunnel) diode is sensitive to mechanical pressure and high
temperatures.

Die attach: Conductive epoxy only with maximum curing temperatue of +125°C
Wire Bond: 0.7 mil Gold wire and thermo-compression wedge bond within the following:

Stage Temperature: +155 °C maximum for 20 seconds max

Tip Temperature: +160 °C maximum

Bonding Pressure: 20 grams maximum

Bonding is performed on the larger diameter offset bonding pad (see figure 1)
and not over the junction.

JUNCT'ON CAUTION: STATIC SENSITIVE DEVICES
JUNCTION
0007 THERMOCOMPRESSION .0007" THERMOCOMPRESSION
GOLD BOND WIRE WEDGE BOND GOLD BOND WIRE WEDGE BOND
figure 1
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mANAR BACK TUNNEL DIODE PRODUCTS MBD SERIES

Typical performance, T, = 25 °C, MBD2057/MBD5057

Video Resistance vs. Input Power
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PLANAR BACK TUNNEL DIODE PRODUCTS MBD SERIES .

Typical performance, T, = 25 °C, MBD-x057

Output Voltage Vs. Input Power
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PLANAR BACK TUNNEL DIODE PRODUCTS MBD SERIES

Typical performance, T, = 25 °C, MBD2057

Output Voltage vs. Input Power

300 T
R, = 10KQ
200 i = ——
F= 10 GH=z RL:IIKQ\ /_ /
R, = 5000
100 e — -
7z
77 =
74
y/4

VA
/7" fri=ia
A/ / “R, =500 !

/ \RIL:ﬂJQ
m A
y, 2

Vour (mV)
N

—40 —35 —30 —25 —20 —15 —10 —5 (0] 5 10
Py (dBm)

Output Voltage vs. Temperature
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PLANAR BACK TUNNEL DIODE PRODUCTS MBD SERIES

Typical performance, T, = 25 °C, MBD5057

Output Voltage vs. Input Power
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. PLANAR BACK TUNNEL DIODE PRODUCTS MBD SERIES

Outline Drawings
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About Eclipse MDI

ECLIPSE Microdevices is located in San Jose, California. ECLIPSE has been developing
high performance analog semiconductors for use in wireless radio frequency (RF),
microwave, and millimeter wave for commercial and industrial applications. ECLIPSE
has formed a strategic alliances - with foundries that features leading state-of-the-art
process technologies and with manufacturing facilities for high-volume production
of innovative RFIC’s.
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