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Agenda

* The Challenges and Solutions
— Linearity, Gain and Noise in RF Amplifiers
— Testing Devices Susceptible to Ground Inductance
— Testing CRES-sensitive devices

 Evolution of Solid Contacts
— New VROL Technology
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LINEARITY, GAIN AND NOISE IN RF
AMPLIFIERS
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Testing RF Amplifiers

The 1 dB compression point (P1dB) is
the output power level at which the
gain decreases 1 dB from its constant
value.

Once an amplifier reaches its P1dB it
goes into compression and becomes
a non-linear device, producing
distortion, harmonics and
Intermodulation products.

Accurately measuring the P1dB and
gain are one of the most important
specifications for power amplifiers, as
It IS up to this point that we consider
an amplifier to operate linearly.
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Testing RF Amplifiers

« Factors that impact
measurement accuracy of
P1dB and gain:

— Source/load impedance

mismatch Figure 2 [2] | can M
— Noise figure (increases with = - ax
losses incurred before the
amplifier input) -
— Frequency Response
Figure 3 [3]

Select a contactor with a very low loss, well impedance matched and low consistent
CRES, especially at higher frequencies
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Solution for RF Amplifiers — Solid Contacts

Low loss and matched impedance Self cleaning scrub and low consistent CRES
0.0
-02
b4
i
T -06
408
Q
;' -1.0
8 12
= ]
D144
: -
= -1.8-
'z'n-""'l"'l" ||
0 5 10 QEI 30 35 40
Frequen cy [GHz} 400
0
5] 350
-10 —
-154 € 300
=20 £
B -25- 2 250
w30 -
850 & 200
45
S';C" 150
2o 100
gl 50
75+ L—A—W
207 —- — 0
ZEI 2.: 20 35 40 0 100,000 200,000 300,000 400,000 500,000

Frequency {GHz) Cycle Count




Percentage of Units

Customer Application #1

RF Amplifier 1dB Compression Point

Limit 18+ 0.5 dB

M

Bl Solid Contact Technology

mm Competitive Contact
Yield Summary
Contacts Solid Contact  Competitive
Technology Contact
odo Lo Loi Pass 173 162
0 0l S all B a0 Wy o S 7 U S Sy S Fail 5 21
| dB Compression Point for RF Amplifier Total 178 183
Yield 97.2% 88.5%
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Customer Application #2

Amplifier Gain

Density (Relative Frequency)

S
w
1

g
o
1

—
(9
1

e
o
Il

&
()
1

Competitive
Contact

Solid Contact
Technology

Variable
Solid

[ Contact

____] Competitive
] Contact

Mean StDev
13.53 0.1843
13.49 0.1879
13.58 0.1798
13.27 0.2353
13.47 0.2231

N
39163
39173
38943
19398
21965

. \
~ Y
» .
o \\.—_

l—--'-fﬂ T - T T T 7 e
1248 12.74 13.00 13.26 13.52 13.78 14.04 14.30

Gain

TestConX

Benefits of Solid Contact Technology

| Solid

Contact

1 Competitive
) Contact

Higher and more
repeatable gain
with solid-contact
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Customer Application #2
Return Loss Performance

Return Loss Performance

Mean Stdev N

Solid -26.08 0.9766 39163 Solid contacts provided

Contact | -26.20 0.9862 39173 better matched
Technology | o5 91 1.152 38943 Impedance and more

repeatable performance.

Competitive |-24.09 1.964 19398

Contact | -24.30 1.514 21965
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TESTING DEVICES SUSCEPTIBLE TO
GROUND INDUCTANCE
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Effect of Inductance on Power Amplifiers

Impact of Inductance on Power Amplifier

50 80
For Power Amplifiers, additional 45 70
inductance leads to ground bounce, 0 60
. . . . . 35
introducing voltage noise in the high 10 . - 50 R
. - >
inductance return path. [4] S —— 40 €
: = =
2 20 30 5
The inductance will affect the 1> -
S0 c 10
efficiency and gain of the power i 10
amplifier. 0 Lo
- Efficiency decreases as output 1 12 14 V;-gl 18 2 22
power mcrease.S — power sower (added L)
- Output power is reduced efficiency efficiency (added L)
Figure 4 [5] R
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Effects of High Inductance on Power

Amplifiers

Gain (So4) With Different Grounding vs. Soldered Down
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Amplifier gains above 20 dB more
sensitive to ground inductance
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The higher the amplifier gain

= EF Transmitter ¥With O nH Inductance to Ground (Solder to Board)
EF Transmitter ¥With O nH Inductance to Ground

—=— RF Transmitter¥ith 0.1 nH Inductance to Ground

—— RF Transmitter¥ith 025 nH Inductance to Ground

[y

Transmitter Gain in dB (So4)

Ty

the more important it is to
use short rigid contacts to
maintain low inductance
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Devices that are Susceptible to
Ground Inductance in Test System

 Power Amplifiers

* High Gain Amplifiers (Above 20dB)

 Filters Surface Acoustic Wave (SAW) and Bulk Acoustic
Wave (BAW)

g
g
ig

n-Frequency Designs — Above 3GHz
n-Speed Digital Designs — Above 10 GBits/sec

n Gain Devices like RX and TX Devices (above 20dB)

Voltage-sensitive devices — (i.e., High BIT count DACs and ADCs

- Voltage per BIT small)
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Insertion Loss (dB)
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ACCURATELY TESTING RESISTANCE-
SENSITIVE DEVICES
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ADC Errors — Input Resistance

SWISH)
Rin

WA A « EXcessive analog signal source
‘ C resistance can impact the settling
TO v Vero | time which introduces ADC errors

« With additional sources of
e clrmat Gomprmarts AD Converter Components resistance, the time required to

Figure 6 [7] fully charge the hold capacitor
Increases.

. / Ao « Offset and Gain errors cause
\ ;;g;.<, deviation from ideal performance
due to increased source

i e resistance.
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High Resistance and Impact to Production

* Oxide-rich matte tin causes increased and highly
variable contact resistance, resulting in lower yields.

« Matte tin from the package quickly builds up on the
contact pins, which causes yields to fall, due to the

Increased variablility of contact pin resistance values.

* While more frequent cleaning seems to counter the
oxide buildup of matte tin, the increased contactor
cleaning may also result in a throughput drop.
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Oxide-Penetration with ROL Self-Cleaning Scrub

 Contactor with a self-cleaning « Contacts that wipe across the

feature can help reduce the surface of the 1/0 will remove
frequency of contactor cleaning. oxides from the I/O and

A self-cleaning featurg will also contact the tip on every test.
help delay amalgamation

between the gold plating and tin.

Oxide-free
Sn for
optimal
CRES
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Tri-Temp CRES Performance
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EVOLVING SOLID CONTACT
TECHNOLOGY
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Insertion Loss (dB)

Evolution of Solid Contacts
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New VROL® Design
Housing Gap Contact Alignment

The new VROL® design has a
vertical-back-stop eliminates Vertical (VROL) Backstop
potential positional tolerances
due to PCB flexing. Thus, the tip
is optimized for a consistent
starting point on the device pad.

™ gm%
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New VROL® Design
Frequency Performance
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New VROL® Design
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Conclusions

» Single-piece solid contact construction offers minimum
contact resistance

« Self-cleaning scrub maintains low contact resistance in
production test

* Reduced contact height for lower ground inductance for
filters, amplifiers and other sensitive to ground devices

* Rigid, one-piece contact provides RF, Digital and Cres
repeatability
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