(ﬁ HEWLETT
A8 PACKARD
Beam Lead Schottky Diode
Pairs for Mixers and
Detectors
Technical Data
HSCH-5500 Series
Features izl
¢ Monolithic Pair @y | ‘%}%H_
Closely Matched Electrical
Parameters CATHODE T
¢ Low Capacitance 120(5.0 250(10.0)
0.1 pF Maximum at 0 Volts %0 88 20 (80
¢ Low Noise Figure #j_t
Guaranteed 7.5 dB at 26 GHz b 190{7.0)
* Rugged Construction GLASS 160;6‘0)
4 Grams Minimum Lead Pull
¢ Platinum Tri-Metal System 2 (':'35,'

High Temperature Stability

¢ Polyimide Scratch Protec-
tion

¢ Silicon Nitride Passivation
Stable, Reliable Performance

Description

These dual beam lead diodes are
constructed using a metal-
semiconductor Schottky barrier
junction. Advanced epitaxial
techniques and precise process
control insure uniformity and
repeatability of this planar
passivated microwave semicon-
ductor. A nitride passivation
layer provides immunity from
contaminants which could
otherwise lead to Iy drift.

The HP beam lead process
allows for large beam anchor
pads for rugged construction
(typical 6 gram pull strength)
without degrading capacitance.

GLASS

60 (2.4)
40 (1.5)

CATHODE O—k i—!—k |—() ANODE

COMMON

PLATINUM
METALLIZATION

DIMENSIONS IN 1m (1/1000 INCH}

Outline 4B

Maximum Ratings (for Each Diode)

Pulse Power Incident at Ty = 25°C ......ccoocevvrueeemevceeccrecesreneeesenees 1w
Pulse Width = 1 ps, Du = 0.001
CW Power Dissipation at Ty = 25°C ........cccovvevervverevcnrinnniae 150 mW

Measured in an infinite heat sink derated linearly
to zero at maximum rated temperature

Topr — Operating Temperature Range ..................... -65°C to +175 °C
Tgrg — Storage Temperature Range -65°C to +200°C
Minimum Lead Strength.............................. 4 grams pull on any lead
Diode Mounting Temperature..........c..cccovune.. 350°C for 10 sec. max.

These diodes are ESD sensitive. Handle with care to avoid static
discharge through the diode.
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Applications

The beam lead diode is ideally
suited for use in stripline or
microstrip or coplanar wave-
guide circuits. Its small physical
size and uniform dimensions
give it low parasitics and
repeatable RF characteristics
through K-band.

These dual beam leads are
intended for use in balanced
mixers and in even harmonic
anti-parallel pair mixers. By
using several of these devices in
the proper configuration it is
easy to assemble bridge quads,
star quads, and ring quads for

Class I, I1, or I1I type double
balanced mixers.

Bonding and Handling
Procedures

See page 3-45.

Table IA. Electrical Specifications for RF Tested Diodes at T, = 25°C

Ip Min. Max. Max.
Max. Impedance Break- | Dynamie; Total Max.
Part Noise Zy () down Resis- |Max. | Capaci- | Max. |Forward | Max. | Max.
Number Figure Max. | Voltage | tance | ARp | tance | ACy | Voltage | AVe | Iy
HSCH- | Barrier | NF (dB) | Min. (Max. | SWR| Vi (V) | Rp(Q) | (@ | Cr @F) | GF) | V (mV) | (mV) | (nA)
5520 Medium 7.5 at 200 | 400 | 1.5:1 4 20 3 0.10 0.02 500 10 100
26 GHz
5510 7.0 at 20 0.10
16 GHz
5518 72at 16 2 0.15 0.03
16 GHz
5514 6.2 at 12 0.25
9.375 GHz
5640 Low 76 at 150 | 350 20 3 0.10 0.02 375 400
26 GHz
6530 7.0at 20 0.10
16 GHz
5538 728t 16 2 0.15 0.03
16 GHz
5534 6.2at 12 0.25
9.375 GHz
Test DC Load Resistance - 0 Q Ip= Ig=5mA V=0V Ip=1mA V=
Conditions LO Power = 1 mW 10 pA f=1MHz 1v
Iy = 30 MHz, 1.5 dB NF
Measured across adjacent leads.
Table IB. Electrical Specifications for DC Tested Diodes at T, = 25°C
Minimum | Maximum Maximum Maximum
Part Breakdown| Dynamic Max. Total Max. Forward | Max. Max,
Number Voltage | Resistance ARp | Capacitance aCy Voltage AVy I
HSCH-1 | Barrier Var V) Ry () « Cy (pF) (pF) Vi (mV) (mV) (nA)
5511 Medium 4 20 3 0.10 0.02 500 10 100
5512 16 2 0.15 0.03
5516 12 0.25
56531 Low 20 3 0.10 0.02 375 400
5532 16 2 0.15 0.03
5536 12 0.2
Test Ip=10pA Ig=5mA V=0V Ig=1mA V=1V
Conditions f=1MHz
Note:

1. Standard Hi-Rel program available on HSCH-5511 and HSCH-5531. (See Tables II, III, and IV.) Others are available upon

request.
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Typical Detector Characteristics at T, = 25°C
Medium Barrier and Low Barrier (DC Bias)

Parameter Symbol | Typical Value Units Test Conditions
Tangential Sensitivity TSS -55 dBm 20 pA Bias, Zero Bias,
P;, = -40 dBm,
Voltage Sensitivity ¥ 9.0 mV/uWw R, =100kQ
Video Bandwidth = 2 MHz
Video Resistance Ry 1350 Q f=10 GHz
Low Barrier (Zero Bias)
Parameter Symbol | Typical Value Units Test Conditions
Tangential Sensitivity TSS -46 dBm Zero Bias, Zero Bias,
P, =-30 dBm,
Voltage Sensitivity Y 17 mV/uw R, =10 MQ
Video Bandwidth = 2 MHz
Video Resistance Ry 1.4 MQ f=10 GHz
Typical Parameters
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Figure 1. Typical Forward Characteristics for Medinm Figure 2, Typical Forward Characteristics for Low
Barrier Beam Lead Diodes. HSCH-5520 and HSCH-851X Barrier Beam Lead Diodes. HSCH-5540 and HSCH-653X
Series. Series.
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Typical Parameters (cont.)

Figure 4. Typical Admittance Characteristics with
Admittance Characteristics with 1 mA
‘w““"nh’;};’gég’“m' o 5050, mad G340, External Bias. HSCH-5510, -5520, -5530, and -5540.

Figure 8. Typical Admittance Characteristics with Self Figure 8. Typical Admittance Characteristics with
Bias. HSCH-5518, -5538. External Bias. HSCH-5518, -56538.

7. Admittance Characteristics with Self Figure 8, Typical Admittance Characteristics with
Bias. nsc%ﬁ 5534, * External Bias. HSCH-5514, -5534.
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Figure 9. Typical Noise Figure vs. Frequency.

Models for Each Beam Lead Schottky Diode

HSCH-5510, -5520, -5530, -5540

1 mA Self Bias
0.030 pF

I

11
0.04 nH 267 2
b AAA—TYTL AN

0.1nH 110

0.11 pF

—_
-

HSCH-5514, -5518, -5534, -5538

Self Bias
0.02 pF
]
1
Ry Rz
O YT _AAA AAA
WA VWA
0.1 nH

1.0 mA Self Bias 1.5 mA Self Bias 3.0 mA Self Bias
Part Numbers Ri(Q R (Q |CPF)| R(QD |Ry(Q | CEP | R | R (Q) | C(pF)
HSCH-5518, -5538 5.0 393 0.11 5.2 232 0.11 5.0 150 0.12
HSCH-5514, -5534 5.1 244 0.16 5.0 178 0.16 5.0 109 0.19
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HSCH-5510, -5520, -5530, -56540

External Bias
0.03 pF
1
11
0.04 nH Ry
A —ITYL s AAA——+—0
3.1 nH 1
Cy
L '_I
20 uA DC Bias 50 uA DC Bias 150 pA DC Bias
Part Numbers R; () C; (pF) R; () C; (pF) R, (Q) C; (pF)
HSCH-5510, -5520, -5530, -5540 1400 0.09 560 0.09 187 0.10
HSCH-5518, -5538, -5514, -6534
External Bias
0.02 pF
1L
LR
Rs Rj
o—YYNL AAA AAA- ]
0.1nH
G
20 uA DC Bias 50 pA DC Bias 150 uA DC Bias
Part Numbers |Rg(Q) | Bij(Q) | G(pF) [ Rs() | Rj(Q) [ C(pF) | Ry [ R (Q) | C; pF)
HSCH-5518, -5538 2.8 1240 0.11 4.7 618 0.12 2.7 211 0.13
HSCH-5514, -5534 5.1 2050 0.18 39 665 0.19 4.7 242 0.20
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