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Cowtown Hamfest agenda (approx. 1 hour sessions)

Getting started with Microwave radio — Kent WA5VJB
- Transverter setup and feedhorn align — Jim KM5PO
 [an |Usmgabreadboudiotesiaprociwihcemo
- How to solder surface mount devices (SMDs) with demo
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5pm: Microwaves are easy
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6pm: Transverter/Dish
setup
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Texas
NTMS
Microwave
Sociely

Simple 10 GHz SSB/CW Station
for the Beginner

by
Bob Gormley WASYWC
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- DEMI 1296 MHz 25 watt transverter

* Q5 Signal DigiLO (dip switch programmable)
* Q5 Signal/KISEMN custom DigiLO w/display

« DBOGNT 2304 MHz 1 watt transverter

« DBOGNT 10 GHz 200 mw transverter

« DBONT 24 GHz 2 watt transverter

« DBG6NT 8-13 GHz Local Oscillator
 Wavelab Homebuilt 24 GHz 2 watt transverter
 Texas Microwave 2 watt 10 GHz PA & bias supply
« Surplus SMA 18 GHz rated relays

* |F radios new & old: FT290, KX3, Ilcom 705

WWW.NTMS.ORG p



Basic Components £

Relay

2 Meter Xcvr[* > DEMI Xvtr

Dish Antenna

Rigid Coax

‘Down East Microwave 10 GHz Transverter Kit
2 meter |/F transceiver

*Relay and rigid coax

*Dish or Horn antenna

e
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Transverter/Dish setup

DEMI Transverter Kit §§ i DEMI Transverter Kit é@:" i Relays ég‘
Sof ﬂ

Osc/multiplier

144 MHz infout
10GHzin
SPDT 28 VDC Transfer Relay
Pipe Cap Filters 10 GHz out 0-18 GHz - SMA 0-18 GHz - SMA
DC Control Ay

Board [Surface mount

[construction

Top View

b . } . o } e
Hardline Coax ﬁ?ﬁ?" Dish Antenna é% - Low Noise Block Converter with integral &53"

Feedhorn (LNBF)

- 18 inch offset dish

+ Readily available
+ High gain typically 30 dB

___
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Transverter/Dish setup
V éé mlding the Fee:“Horn g@

WR90 Waveguide to Coax Transition

g@w i Setting Correct Angle 5%'

New Horn and Waveguide Transition

T TR
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Adjustability ég -

W1GHZ Online Microwave Antenna Book
hitp://www.wighz.or htm

Software Page:

Run HDL_ANT.exe

Select “Offset Dish Calculations”

Vertical Length (mm)

Horizontal Length (mm)

Dish Depth (mm) Enter measured dish dimension data

Max Depth to Bottom
Length (mm)

String and knot method to find phase center

Socety

shod 10 GHz Portable Station é@iﬁi

RF
DEMI Transverter

66.3 degrees tiit
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P Breadboard features &‘“

* Does not require soldering

* Build-up of parts is relatively fast
Changing connections is easy
Letting the smoke out is easy too

Many projects such as basic DC Breadboarding usage ﬁm
Arduino and Raspberry Pi projects

Society

* Prototyping
» Testing all new design
_ * |terate between schematic/board
* Verifying behavior
* Other soldered circuit is broke?
* Making a temporary solution
* You need something for a few
days/weeks- laser transmitter (2017)

[ R
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Types of breadboard
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Breadboarding basics ﬁ;‘“

 All sizes, shapes and even colors
 Bigger, Big, Small, Tiny
* Most can be daisy chained

Breadboarding basics é%“ms

Sketch a schematic by hand

Test/improve the circuit on the breadboard
Create schematic using tools for sharing
Build a permanent circuit

* Perfboard ,

* Export schematic for gerber, position,
bom files. Use PCB manufacturer

s
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Prototype & build
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Prototype & build

* Wavelab 24GHz board part replacement
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» Waveguide transfer switch controller




Prototype, troubleshoot & £
build
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L3k
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 Why does the part keep failing?
* Test a new part from the batch..

e



North
Texas

Prototype, troubleshoot & s

Microwave

Society

Add:P‘ \
aders ar

A ‘/




North
Texas

Prototype, troubleshoot & s

Microwave

build

M e by, X
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Located a short to
ground on -5 v line
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* Let's add the (negative) voltage regulator
N

MICROCHIP TC59

Low Dropout, Negative Output Voltage Regulator

Features General Description

* Low Dropout Voltage The TCS9 is & low dropout, regatie oulpet voltage
« Typicaly 120mV @ S0mA: 380mV @ 100mA reguiaion oo s - for batery:
for -5.0V Output Part systems. B3 ful CMOS construction eminates the
« Tight Output Vokage Tolerance: 2% Max wasted ground current typical of bipotar LDOs. Ths
s Lc?: Current: 35A, T reduced supply curmest significantly exiends taltery
Supply » e, particularly when e TCS9 bs operated in dropou
« Small Package: 3-Pin SOT.23A
Orar TCSO key fostures Inchude low supply current
Application (typcally 3.0uA) and low dropout operation (hypically
e . 120en S0mA) The TCSS is packaged in & small
* Celutar Phones 3.Pin SOT.23A package.
» Battery Operalod Systems
« Palmiogs Functional Block Diagram
* Portable Cameras ﬁ
Device Selection Table 3|
Owtput Tomperature | You
P P
art Number Vod aChage R TC80
TCSEI0I2ECE| 3OV |3-Pn SOT-23A1.40°C 1 +85'C

OPer U voliages ae avalatie Please Contact Maorochg
T

| Vour Vo
TCSQS0MRECH| SOV [3Pm SOT-20A[ 40°C % «85°C 1 2
T
Vour - Vi
e A oF
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11 am: How to solder
SMD components

SMD soldering methods R

* Multiple methods

» Manually solder with fine tip iron
— Spread flux on to pads
— Use thin solder on the roll .010*
— tack one point - continue
— https://www.youtube.com/watch?v=EW9Y8rDm4kE&t=144s

» Use solder paste applied manually or with stencil
* Manually flow paste with fine tip iron or

* Use hot plate and heat gun or

» Use oven to bake

NSBRG Bob’s « KM5PO Jim’s scope. Can zoom x4
microscope » Also use head mount magnifier

WWW.NTMS.ORG




North
Texas

—NTMS

Microwave

Society

Solder & Wick

. 1.5 mm Mouser 910-SOLDERWICK1.5
.015” Mouser #910-SMD2SW015100G — 2.0mm Mouser 910-SOLDERWICK2.0
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Solder flux & Clean Stick

15g Mouser 910-SMD291AX
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800F heat gun on 230F pre-heated plate

Before flow begins
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WatCh for Microwave

Defects

Fractured solder Tombstones Delamination ’ Non-Wetting

WWW.NTMS.ORG




Plastic Package
Can absorb water!

Rapid heating can
Convert water to
Steam and Pop-Corn
Package.

MSL rating defines se
1-5, 5 most sensitive

If unsure bake your pa
70 C 158 F for 2 hours

MSL Rating

WWW.NTMS.ORG

Kapton Tape

25
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* Hot plate and hot air gun
e Clean up with Everclear
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Micro Soldering Practice Kit
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Attendance: over 20 Microwave

Society

NTMS members: 10+

BBQ lunch followed the
last NTMS presentation

Other comments from
those who came to the
Hamfest? What did you
buy to take home?

WWW.NTMS.ORG
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