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80 Channel HTOL System

Introduction

For cost-effective HTOL testing it's desirable to test large numbers of units simultaneously. This
requires a system capable of distributing a test signal over a large number of channels with a high
power signal source used in order to overcome the inevitable splitter losses.

In the configuration shown in Figure 1, the use of four HPA-100W-63+ amplifier units are used to
power 80 test channels. This setup is popular for use in high-throughput production testing
applications such as HTOL where parallel processing of many DUTs is a requirement.

The entire system can be placed into a single Rack Frame, shown in Figure 2.
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Mini-Circuits’ HTOL System
Cautionary Notes

In the initial setup, set the SSG to low power with the
following instructions to make sure all connections are
correct.  After that, set the SSG power to achieve the
desired output power as shown on page 3 & 4.

Recommended sequence for connecting the amplifier:

A. Connect AC mains power supply

B. Connect output loads. Make sure all ports are Figure 2
terminated

Turn on the AC power of the amplifier

Set RF input signal to -30 dBm

Apply the RF input signal

Rack Setup for HTOL System
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Signal Generator GUI Control

Mini-Circuits’ Signal Generators can be controlled via the MCL GUI or via a multitude of
programming languages. This section will go through the basics of using the MCL GUI.

Mini-Circuits’ GUI can be downloaded on our website in the Software Download Section:
https://www.minicircuits.com/softwaredownload/sg.html

Once downloaded and installed, simply open the GUI (it'll be named Mini-Circuits Generator) and
connect by either USB or Ethernet (available to RC models only).

USB Connection
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Mini-Circuits SSG GUI Connection Screen
r Mini-Circuits Synthesized Signal Generator (Ver C7) = ] |
| usB control
Main | Sweep Mode | Hop Mode | Pulse Mode | Multi Gen. CDntrnI| Ethernet—Config|
Frequency (25.0 to 6000 MHz):—————
Frequency Control > 2500 000000 & MHz
||| | l2s e sooomuz  © GHz . Apply
_<| J _’I Incr Set
Power Out (60 to +10 dBm):
Output P - dem
u Cpu olwer 0 00 C mW RFon B
ontro -60.00 dBm +10.00 dBm  ulW
_‘I _I _'I Incr Set
IntRef
. Address (1 to 255):
Generator Model: Serial no: PU | CAL |fw,| [~ Always on top
255 Set
SSG-6000RC 11612060008 [ Compact View J
Figure 4

RF On/Off

Mini-Circuits SSG GUI Home Screen

For a more in-depth look on using the GUI or for help with controlling the unit via your own
programming environment, view the User Guide and/or the Programming Manual found in the
Software Download section on the website. There are also Programming Examples in various
programming environments to help you get started.

L IMini-Circuits’

www.minicircuits.com PO. Box 35166, Brooklyn, NY 11235-0003 (718) 934-4500 sales@minicircuits.com

Page 2 of 7



https://www.minicircuits.com/softwaredownload/sg.html

Rev X0

80 Channel HTOL System

Attenuation of 40dB Attenuator

To protect our reading equipment, a 40dB High Power Attenuator was connected to it. The
attenuation of this was measured at the specific frequencies we’'ll be testing the system at. You'll
notice the offset values of our measurements are based on the attenuator’s values at those

frequencies.
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Figure 5
Attenuation at 2500 MHz
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Figure 7
Attenuation at 6000 MHz

Figure 6
Attenuation at 2700 MHz
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RF System Performance
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Figure 10
Output Power of Channel 1
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RF System Performance
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Figure 14
Output Power of Channel 1

Figure 15

Output Power of Channel 20
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RF System Performance

Output Power

Output Power (dBm)

Frequency (MHz)

Output Power

of SSG (dBm)

of ZN4PD (dBm)

Channel 2

Channel 1

6000 0.00

-8.53

+28.29

+27.87

E Mini-Circuits Synthesized Signal Generator (Ver C7) =l —
| usB control
Main | SweepMode | HopMode | PulseMode | mutiGen. control | Ethernet-Config | =) MiniCircuits  Smart RF Power Meter (Ver D2X4) . =)
Frequency (25.0 to 6000 MHz): | uss Controt
Add Sensor
6000 000000 & MHz — Format — Device Temp: ~ Freq (50 - 6000 MHz): I Faster
. « GH @ G +29.50°C 6000 ¥ Low Noise Reset
I 25 MHz 6000 MHz z Apply € \Watt _ Connection
_‘I J_’I Incr Set
rI~ Averaging
Power Qut {-60 to +10 dBm): Avg. Count: Record
& dBm @[ 100 =0, I I I
0.00 o | [ —
h ~ (Dynamic Range: -35d8m to +20dBm) Measurement
-_Si].(m LT :‘ln‘m GB_'“I oY I~ OffsetVal. o —[ Relative Applications
bl L4 Incr Set I
30 .(dB] 0.00 dBm [~ Compact View
I IntRef Wiesits Power Sensor Model:  Serial Humber:  (fw) L [atenrzionion
Generator Mode::  Serialno:  pu| CAL| (tw)| [ Anways an top G DT _& |[1gnore [ Rel.Table | [pyyR SEN.GRMS-RC | 11508250055 Ethernet-Canfig
255 Set
$5G-6000RC 11612060008 [ Compact View I™ Display Graph

Figure 16
Output Power of SSG

Figure 17
Output Power of ZN4PD
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Figure 18
Output Power of Channel 1
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Securing Mini-Circuits’ ; ',

Products to the Rack ) . unse;CHLB_ ‘ T !
Our suggested placement of all 8 ' . .
units is shown in Figure 20.

Placing each “set”, where a set is a
single HPA-100W-63+ with a single
ZT-20HPS-63-S+, together will help
minimize and equalize the cable
lengths you will need. Currently, the 7
cable lengths used between the HPA | I = =  Gidiadi:
and the ZT is 2-feet.

Notice that the SSG-6000RC and the e
ZN4PD-642W-S is not placed into the § =
Rack. They can be placed there as
well, but it would need more cable
management to accomplish.
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Figure 20
HTOL Test Rack MCL Suggested Placement
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