LEOO5-R2

UltGmall Linear TransponderCY a 4“0 ¥ <

FeaturegM&e

Linear Transponder (CW, AM, SSB, FM)
4“0 ¥ < (CW, AM, SSB, FM)

Mode-UV (70cm receive, 2m transmit)
Mode-UV (70cmy ,2m ¥ @)

TXCO stable Uplink and downlink Frequencies

#yz>9SJ'95< Eb>"B>Ne)] 0 n

All frequencies software programmable
YNe)] A ECE4éR

23dBm PEP Typical Output Power

23dBm XL _A Egi 9)[

Linearity controlled by AGC loop

4" 0AX8VET73|r,2{ )fCA

Onboard CW message beacon

Lsa'4+ pOgeef+-Opnc

Beacon (frequency and power) software programmable

4+ u0 ANe)['s)[ AEC E4&m

Small Size: 90mm x 90mm x 5mm

é_ 1 &:90mm x 90mm x 5mm

Light weight: less than 30 grams
GiGEEOG"b 30

Supply Voltage Range: 3.6V to 4.0Vdc
(Most cell-phone batteries can be used)
+$d+ _8xE OE# 36aT0a

ABEl +"4 GAo+ S*iA

Under voltage shut-off protection

" O0Ge+ X

Onboard fuse in case of failure
SEQ+L=AAd BO,X ™ %R A

Possibility to use external reference oscillator

A8FY.S*i |9 95<
Tap available after 70cm pre-amp
70cmEg9 0<6 AA E2y
For use with other onboard receiver
aJay <S*i
Tap available in ' IF path
1 0 NeA E2y
For external telemetry unit (rx and tx)
AS*i 6FVFO#>™E5RY < ¥@< A
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LEO05-R2
UltGmall Linear TransponderCY a 4“0 ¥ <

Description £EA

The LEOO5-R2 is an improved version of the LE005-Rith lower distortion and more safety circuitoyensure good
functionality at a wide range of situations. TheDOB-R2 is an ultra small sized Mode-UV linear trzorsder device,
which can be used for radio amateur missions whiea! size and light weight is required. The trammsfer is made
with PLL oscillators that are all locked to a temgiare stabilized local oscillator, which securednmequency drift
during temperature cycles.

LEO05-R2_  LEOO5-R1_,X E- EKY " 6 EiX]<+CA (M&E1B+ U@/ ™% 6N8C @n0A
LEO05-R2 O/iCY&a_ Mode-UV4“d ¥ <EA*iDbi1- 4+ ?U" '/Aa AG|GEEOXu AA! ¥ <
JONf 95< E& JOnb #yz0 n 95< ExAe i#tyz~)f Ne) a$0/ A

All the onboard PLL oscillators are controlled by@nboard microcontroller which is in system pragnaable by the

user. This configuration makes the transpondeaBilgtfor use on all kinds of applications, fromediie usage, to a

balloon payload, or for use as a terrestrial raginsponder on the top of a high mountain.

Sb YIONf 95< + ,{ < { EAY{ <A+ *0i 4é/8 AE-/iG5B, ¥ <EOU@/i UX h*ti EJ
UA ?26S* Ele)x EQEEM7CAUP-EPO M6 4+ ¥ <A

The device is working stable with a supply voltdgéwveen 3.6Vdc and 4.0Vdc, which makes it veryali for 3.7V
Li-ion or LiPo cell-phone batteries. The extra attege for Li-lon and LiPo is the high capacity dmd mass, what
makes it interested for balloon on satellite missidn the LEO05-R2 version a low voltage protattocuit has been
integrated. This circuits switches off the trangggmwhen the voltage supply gets less than 3.6¥dayoid unstable
behaviour. This is very useful with battery operatiin case the battery drops to a voltage lowen h6éVdc.
oh+ _ E#+ 3.64~404EAA'U G6N n 0 EIBAAuUM2 EOUb 3.7VIO/$ +"4 E Uy*xiz
JO/s $+ "AP- +GE " "GiGE,X(M& E Ul&)x * ? 6N2> Tu OpUG,XEY Y% ALE005-R2_E + CAZELSA"
+ +x E+ _ oh "b E# 364EE ¥ <7%|+0 EFS!40 n EcE@ G U5x<% S*uJO+"4E+ £
7C 3.64721B ,X(S %A

The transponder has a bandwidth of ~30kHz withxdreme flat pass band response. The band passéstgocrystal
filters which give a steep roll off at each side. avoid overloading due too high upload signalsdixéice has an
Automatic Gain Control system integrated. The diraill reduce the transponder gain when the fisalplifier gets
close to its maximum output level.

¥ <0' 30kHZEUEIY U (,XG &£4* AUET 4£+ J'$"1< E@0ANeC:L5A AAULS& 7%|rz{
2143 ¢5aFS! 'E>P-P O HE éCKXCYEQO y4{ G<XEgl yE¥JOU(OEgi+ G EEA+CAU£a ¥ <r
ZA
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Ult@mall Linear TransponderCY a 4“1

LEOO5-R2

¥ <

- Normal Operating Conditiong 05 E

Parameter Symbol Condition Min
-D OUE 5E ok _ .
Supply Voltage Vcce 3.5 3.7 4.0 Vdc
+$d+
Low voltage switch off 3.4 3.5 Vdc
protection
" OGet+ £X
Idc | Standby Mode 0.65 A
Current Y 64
10+ # Transmit High 0.76 A
P-6NGE,X 6Eg
Failure fuse 1.50 A
tl=f+x
Output power Pout JrSggfly —_3.;\;\/ 23.0 dBm
Egls)[ - ;
(CW 145.900MHz) f%‘ﬂy _jf\(;v 23.0 dBm
Transponder gain Supply = 3.7V +118 dBGain
(Single carrier) +$d+ =37V
¥ <rz Centre of bandpass

(EQ™) UET —
Frequency drift f |Temp#yz=-20C +250 Hz
(Ref = +25dgrC) Temp#y z = +25C 0 Hz
Ne)[$O/I Tempt#y z= +85 C +250 Hz
—5x#tyz=+25 laz
Operating temperature T Vce = 3.7Vdc -20 +85 C
10#y z
Input Frequency Fin 431.000 437.000 | MHz
Eg 9Ne)[8x E
Output Frequency Fout 144.000 148.000 | MHz
EgiNe)[8x E

- Limiting Values (UL$ )

Parameter Symbol Value

-D OuE

Supply Voltage
+$d+
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LEO05-R2
UltGmall Linear TransponderCY a 4“0 ¥ <

- Beacon operatiorid“+ pU ;0

Parameter Symbol Condition Min Typical

-D OUE 5E ok L .
Frequency** Fbcn 144.00( 148.000 | MHz
Ne)[**
Frequency step 125 kHz
Ne)[L C—
Beacon power Pbcn | Vdc=3.7V 10.8 14.2/17.2 20.1 dBm
4+ pUs) Ftx=145.875MHz
** Beacon frequency should stay within 50kHz distarfirom the transponder centre frequency.
* nUNe)lh+Oiu ¥ < —Ne) 50kHzPR8xEY A

- Microcontroller Programming Conditions] <4&/R 5 E
Parameter Symbol Condition Min Typical

-D OuE 5E Oa L_ !
Supply Voltage Vcce 3.7 4.0 Vdc
+$d+
RF input Terminated with 50
@NeEg 9 4eI6E50 +L
RF output Terminated with 50
@Ne&g 1 4eI6E50 +L

EMC Notice+ .« P «+NO-1

When the LE005-R2 transponder is mount in close&ipriby to other electronics circuit boards care ddde taken with
regards to Electro Magnetic Compatibility (EMC) pésially boards which generate high-speed digitalads and/or
high RF powers may cause EMI to the LEO05-R2 trandpr and degrade its linear functionality. Pragreunding
and/or RF shielding might be needed in case of Eivttblems.

LEOO5-R2 ¥ <LE¥]>™YJ2+ $A’U+CAS EEhY&+.Pe AEMCAKANIAgJ 6N {*6P-E6D
+UE" /éP-@Ne+ .« FD X+CASEWAAGNII LE005-R2 ¥< Eb64&+.FD E¢5aL!"J4“0s6N A
F +.oP+KANI EENOE>!7BXy ° /é@Ne# A

For technical assistance see “Contact informatampage 11.
LO?O E} EAE-KUB(4°Cm 1 11NIA
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Ult@mall Linear TransponderCY a 4“1

LEOO5-R2
¥ <

Electrical Block Diagrame O

70cmy < aJ¥"lE@ ¥ <E2?y F9# Eg 9/Eg 1
) UHF tap ) IF tap
i @ {To other transponder) i @ {telemetry infout option)
70cm = E i a\ 3ukr_;-z_i>%mz | =\
— R —
I ue
= UHF LHF
E o J { < FLL Ozcillator PLL Ozcillator Y 7
En T T —
o uController C 2
E ﬁ ‘ ok
a” v 5
| I oy o -
e — ] =
Ext. ref LO 'f' T=CO UAF
2m ¥ @ = PLL Oscillator ' C Z)
2m output * 4{ ACC
N\ N\ B
TXCO = #yz>9SJ' 95<
AGC =7%|rz{
Beacon =4+ pU
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LEO05-R2
UltGmall Linear TransponderCY a 4“0 ¥ <

Mechanical Dataé |
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All mounting holes are & 3mm

Y]>™ (,EX 312G
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LEO05-R2
UltGmall Linear TransponderCY a 4“0 ¥ <

RF ConnectorddNd=2 y <

Type 20 _: W.FL-R-SMT
Manufacturer EO® : Hirose Electric Co Ltd

Examples of cable parts that can be used with theE005-R2:
/| _ EAa LE005-R24" U S*i,X+4ULE E

Manufacterer Type No Length (mm) [Distributer Order No
Hirose Electric Co Ltd W.FL-2LP-04N1-A-(100) 100 Digi-Key H9168-ND
Hirose Electric Co Ltd  JW.FL-2LP-04N1-A-(200) 200 Digi-Key H11585-ND
Hirose Electric Co Ltd W.FL-2LP-04N1-A-(500) 500 Digi-Key H9170-ND
Hirose Electric Co Ltd  JW.FL-2LP-04N1-A-(1000) 1000 Digi-Key H9169-ND
Hirose Electric Co Ltd  JW.FL-2LP-04N2-A-(100) 100 Farmell 1325918
Hirose Electric Co Ltd W.FL-2LP-04N2-A-(500) 500 Farnell 1325919
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LEOO5-R2

UltGmall Linear TransponderCY a 4“0 ¥ <

uController Connector
o L <EEFyR<

Type 20 _: LX60-12P
Manufacturer EO : Hirose Electric Co Lt

Cable part to be usedS*ii+ 4U:

Type 20 _: LX40-12P

Manufacturer E® : Hirose Electric Co Ltd
Digi-Key order No.Av) E : H11399-ND
Farnell order No.Av) E : 1425713
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LEO05-R2
UltGmall Linear TransponderCY a 4“0 ¥ <

Demonstration and test platfoide/ “# A© G A

The LE005-R2 transponder has been designed to ditGubeSat structure of 10cm x 10cm x 10cm. Tceaelthis
small size the RF connectors have to be the SMéastyphe disadvantage is that the user can notteststhe
transponder without having good SMT soldering skiesides the solder skills the user also neelave a stable
3.7Vdc voltage supply. And for programming the ra@ontroller, a programmer and source code is asoed.
LEO05-R2 ¥ <,XA'’Au Tb 10cmx10cmx10cm CubeS4 X A?Ur), VI8 &,X 148 X?U" E @NeE2y < ™NO

SMT20 _E J5 &+ *ii NOBC QSMT&PYT» EGi #A© ¥< YAL AL8&PYyT»& E*i aELO?U
KUO nX 3.7&E# + oh xI,{ < 48/R E EE-LO?We/IR < "$d -O A

To overcome any start-up problems that mentionedeba demo platform has been developed which spboka demo
board with transponder, power supply, programmier §5B), and example source code; all these wilidid as a
package in the LEO05-R2 transponder product at gonvenience. This demo platform has been chosba the
reference to determine the final datasheet.

Z & DbEA |[KANI E$e/ GA/E4£-¢ 4s 0/8x EAE Ze"v St E$e/ GA @FUAAUA
0eA, +6a AZA UAU LEO05-R2 ¥<{e AA$e/ GA UA ¥< $&/ S E+$doh< E4é/R< AUSB
y- AE1z $d-O/ _ AA$e/ GAO -5x ELBn O4ce,XDBA

Example source code

Il Laptop is NOT included !
/ _$d--O

Y0eA, +6a AUAUY Y%

v

Power Supply
+$doh<

MSP430 programmer + cables/

MSP4304&/R < ++ 4U

v

Demo board with transponder
¥< $e/ S
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LEO05-R2
UltGmall Linear TransponderCY a 4“0 ¥ <

The Demo board with transponde¥ < $é/ S

Optional taps
with SMA
connectors.

(not standard) 5V...12Vdc

Ao SMAE2y
<Xtapy- A
AM2U3( A

70cm RF input

SMA connector
70cm ONd=g 9

SMAE2y<

Transparent plexiglas LEO05-R2 Transponder 3.7V voltage 2m RF output

for protection Mount on 6mm spacers regulator SMA connector
EAAY )*W (£Xx *U) LE005-R24“ 01 ¥ < 3.7V+ Ax 2m @Neg 1
>™ 0 6mm,XLh S P 8V < SMAE?2y <

** All datasheet test values and measurements haea determined under the condition of this denarddesign.

* Y#AODB A#GED + 1nb 18%¢/S 'E X10(S% A
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LEO05-R2
UltGmall Linear TransponderCY a 4“0 ¥ <

Disclaimer !B+ A &

Information in this document is believed to be aateiand reliable and for reference only. Howeleijenaar
Electronics Limited Company does not give any repnéations or warranties, expressed or implieth #se accuracy or
completeness of such information and shall haviabdity for the consequences of use of such infation.
[ XuC h?8 3B AAM4XE ™o-5xS*i AIAtpuC,X2.Bz A H0O ELeijenaar ElectronicL$ @
T4.1)£As ASAl Aa/ ék/ EIS*IAlpCéCK XapaXal)B=1 A
The LEOO5-R2 transponder design is not designedderin life support equipment, nor in applicatiorere failure or
malfunction of a Leijenaar Electronics product caasonably be expected to result in personal inplegth or severe
property or environmental damage. Leijenaar El@itsoaccepts no liability for inclusion and/or udéts products in
such equipment or applications and therefore sadision and/or use is at the customer’s own risk.
4lA, U LE005-R2 ¥< Eco*ib*6 Q O2i43é{«0°¥* Lp As*ia' A6ND7E ZD- o t éGj 0B6 {3
X*UE@ ; v 7¥%> S ™~ S*i E-02i43 & h*ii éCK,XN¢L=E Leijenaar ElectronicfL$ @ | V & BOB-A

Trademarks U

All referenced brands, product names, service nandédrademarks are the property of their respecwners.
[ Y é*(1,X o E{«&/A EauaA U JQ7% Y5U ,XB6 { A

Contact informatior6(4° « a

For questions, technical assistance and sales:
VYKANIEELOT E} 2JO E AE6(2I:

W.G. Leijenaar
Leijenaar Electronics
Bergmanshofweg 2
5926 RH Venlo

The Netherlands9K D

E-mail: leijenaarelectronics@yahoo.com
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