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. . . . 2 o
OPA347 is supposed to be configured as unity gain buffer. a
. . . . . 2] ue
[voomms_pa forgot the connection between pin 4 and pin 1, so is jumper wired. 2 LMZ10503EXT
) > US> > 2 55
xle W . y w w 2245933
Ngm ~ & Current drive capability should be larger!!! v {out ouT T
wotto2sy ] VCOMMS PAY OuS o LM7321 might better s b—Jour  our i l | |
. . zZ 0SS IN IN VCOMMS_PA
chage R14 vaIu%%f‘loutput affects ; o ‘—§‘9 N N _Lcﬂ1_042 4B _i{m C46
[PA_BIAS/4.3B Wt — VARG I et 4.7UB2uF,1210 OnF 4.nﬁhmF
Use DAC to change the divider voltage point ' i | I— REZY — oo SET)
x [ o C39 OPA347 JP1 - —+
8=y o o 100nF MAX869L A GND GND
= -I-1 00nF Connect pin 4 and 111! 1.5k k} TR1 L [3| 10uFis used
[FA ON/4.4C MW 1¢lm—+! FDV301 < x ggg s also check 23.7k / 75k compination
ééﬁg R10 L] 278 &5 o 15.968 49.9K
1 GND pull down!!¥= . L & &l ‘N\Qg ‘N\Qg
GND Set to 2.8V for 1W RF power and best efficiency!!! GND
1 Set current limit = ~ 1.6A 2 412K
W for VAPC of PA : EOMMS PA GND GND s \
g VCOMMS_PA @@MMS PA . o . 2 A — Iw—
L o . . ~ > Large Capacitor is needed for bettet power out!! SR
e > L | | o £ GND © 't VCOMMS PA 8 2 3.35F tantal or 4.7uF Ceramic worked OK ©
o5 s S I I - 3.2 _I Z  Use Tantal for larger!RF out Set VCOMMS_PA to 3.3~3.4V
o I |
© ol e e |
9 | | o j ~ o
3 b . . Q< 8.2 —\APC - - !
@ o & | | ,_"_,_.___II . oy o
2 O0p2 | | ! s | oWe GND 3.5 o |
S N ® N S
kot —l O Oy~ Zz !
3 I I e — S E— | o A . .
° - | ! | of © ! |
3 ]c: = GND : : L | E> ! 1
2 5 | | T 1 56 —important!! | |
o I I 0= 5882 TR0 "2 ! ! 1Watt
i < W : : e veet < <7 RrouT| : - important!! :© 5 :
S I g 11nH 11nH | ) It 3 GND1 RFOUT] [ 3.9nH 10 I B
COMMSTX_RFOUT/3.2B ; — 2000 - Y ’ ' Il REIN RFOUT] = A, . | R —
| L11 L12 ! GND2 oy o RFOUT [ L13 [ Al
) | 88,09 (= C21 C22 ! X
0dbm  variable capacitpr _| C18 C19 C20 ! o S828 : 3 : ' c23
| |y | | U3 ) 10pF | 6pF , | o
| IB.ZpF IZDF IB.ZpF | RF5110G 1 important!! | : S
| I | |
: : - . : : : post impedance matching
1 GND GND GND | GND GND e Ot | GND GND | : ,
| | 0 L o o o e a |
PA Maching : Harmonics Filter : - : |
| | These setting will affect the whole output power! | © o w !
[ 1 Better to have trimmper cap for c21 / c22 ) S % :
important!! 10pF +6pF is better than 16 pF why??? 50 Ohm o |
50 Ohm 50 Ohm OR 0 Ohm worked best for us > |
VCOMMS_PA 2 o to lower the insertion loss. currently aroun:d 1.2 dB loss!!!!
C1j C12C13 c14 = gx |
C15 2 0 |
3.3uROpFInF 15pF u2 - ! X2
PE4259 ! RECQN-MCX-R/A
Hrr1 vop [ !
GNDGNDGND GND 2l onp rrc |2 I
Large Capacitor is needed for better power out!! J_ ] g VNNV | PSO
3.3uF tantal or 4.7uF Ceramic worked OK  Use Tantal for larger RF out & O
_____________________________________________ GND 0 |
r hl R2 H
1 | [TX_ON/4.4C AW |
: & : 1.5k 1
{ 3 ' x | GND
I Q I =]
> - 56pF |
! ! GND By "= :
: : Ll c9 LC Balun .
I s |
: : U1 S : LFCN-530 GND :
12pF | | 39nH 8 .92 GND OR H
ariable ca ac'tor: : O vee  REN H : our N ' I
vari |
P [y ! s 10uF| 470pF 0805 o0 anp - | GND - 75 Ohm
® | <+ N QO C5 i hi
3.2 OR S s = | F1 post impedance matching
[COMMSRX_RFIN/3.2D I AN | RFOUT  GND | DNP o8
I L3 | | - <93
! \ \ GND %9a
= G | Cvalue? I 15pF MAX2640 47nH 1500pF |
Nt | C2 ! Final Value but the result will be similar !
N | % | ! GND
! DNP 835 | GND | GND
| ! |
COMMSRX_RFINB/3.2D ! ! |
! ! 15.5dB Gain Measured @ these values !
C1 : GND GND : 15pF / 47nH / 1500pF will give similar results : ODEN SOURSE SHTEI_I_ITE INITIHTIUE
| L 4 http://opensat.cc
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22uF is added to VCCREF on the board

sync word detection eyediagram test?

OPEN SOURSE SATELLITE INITIATIVE

[T
COMMSTX _CPOUT %
Q L
> o c L
5,2 8 t
NS = o 5
3 Ak & SN OB S
110 is used o 5] ns ] COMMSTX_TCXO
< < 1] < o
§§§ §§§ C7ETCXO TCXO02
C75 2| < & 19.2MHz
= ol % 5.9 10nF| o
COMMSTX_VCOIN s 10nF S I
0.8Vpp.aut with ac coupled capacitor
-7 L7 W o7 l—(COMMSTX MUXOUT/43D] GND
1.2nF 100nF S == [ [ |
> Z2nr 855238588535 ™0 W
> [0} x
5 “55>003 GNCLxlkout testpoint 3
[COMMSTX VCOIN VCOIN CcLKouT STX_CLKOUT | =
a0 CREG1 TXRXCLK STX_CLK/A.3D | |
VDD1 TXRXDATA STX_DATA/4.3D
[ COMMSTX_RFQUT/2.1B RFOUT o swp |—
b4 RFGND VDD2
_ces |ceo |cr0 & RN ADF7021-N CREG?
— - - R24 RFINB ADCIN f—
100nF | 100nF | 100pF 2| A RLNA oND2
- +H VDD4 SCLK MMSTX_SCLK4.3D | |
RSET SREAD X EAD/A4.3D
g, CREG4 SDATA X AT D _066 __067
nZg 4 J_ OND4 o _ o < SLE STX_SLE/ 100nF 1 10nF
R ::C6 B -6 SISIVvNISS: PS)- 5 w o
100rET @ 100NnF SESS5STEodTEoHo
TTTTTTTTT]]
(@]
~
<
6
GND ><‘
COMMSRX_CPOUT I 5
> o
22uF is aq€gd to VCCRF on the board
[T
) w o
110 is used § g 8
= _= [ |2 4
S22 538 I 15 oo
=S ey ce2 = o £ 3,8
COMMSRX _VCOIN p --10nF o 8"9 COMMSRX_TCXO
|| <]
C5 TCXO1
C57 C58 o 'E ETCXO 19.2MHz
—] —_ s 8. .S 10nF| o
1.2nF 100nF = [ [
o 1]
2| Y N
ol GND
0.8Vpp out with ac coupled capacitor
—_ [T
&h & FCOMMSRX MUXOUT/4.2C |
S L1 | |
> _L%° 955298538553 TP
T 55 6 SgEogss &
22nF ° S S 2 GNCclkout testpoint %
Iz OMMSRX_VCOIN VCOIN CLKOUT SRX_CLKOUT] ©O
CREG1 TXRXCLK RX CLK/AJC| ~
VDD1 TXRXDATA RX_DATA/Z.2C |
— RFOUT SWD SRX_SWD/4.2C |
%'7 RFGND VDD2
[CaMMSRX_R a ReN ADF7021-N CREG2
RFINB/2.1D RFINB ADCIN f—
C54 = S
_ b4 NV RLNA GND2 |
T oo 52 L5 &l AN Dod o T
n --100 F--100 F RSET SREAD RX
n p CREG4 SDATA RX TAZ 50 | 51
vl GND4—|—|0|°|—|:I*°|SI*|§' SLE SRX L_MH: —_
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[comms OFF/1.3B

Pull Up open-drain /FAULT pin at the monitoring side VCC

DIGITAL / RF POWER CHOKE

3.3VCOMMS

[T
: s
g s . o
o o 7R, 3A, Ferrite bead >
- U12 g
MO @ L16
N JFAULT COMMS -FAULT/1.3B'i)i7@8’SOT23 "’T c92 C93
out —
IN out ’ IN o -
] oo | J_—. U1 ] 10nF | 22uF,1210 100nF
—_— JON out £L.C90 CT VDD
c8 oo ser c88 10uF, LO Tanka) 16V 3=8 e
x — 10uF, LDO Tantal 1§ ns R GND GND
S MAX890L 3% 100nF ) é G MR /RST RST Ground is shared but the ground plane is carefully layouted
ol o|  TPS3838 ®
GND 0 /MR pin has internal pull up, so it can be left unconnted s
2] o
GND GND % g
. s (@) @
222.5mA limit GND
mA limi 5] GND y o
Rest set limiting current so that Ilim < Ireg JTAG1OPINMINI-H
= 1o of-
> 1O O+ ,
o 10 G—;— use board's power
O
Q — © O R40
SN e LEDT 9 fo o> —MW\—<RST]
o = e
3| 3| S| | 3| B| B 5| 8| 8| B| B[ S| 5| B g
- = LD
w | 100nF o) cse5isgrPrdiiggds 3
= LEey g8 %eaqy & w =28 =253
Ie) - ©® §'> S grx gl
OGND 8 U10 o S < <
> N Ol - 0
1.5k @ 1 = 48 WDl VC I|—|Z
[oBC_OFF/1.3B MW OBC_OFF_OUT | @ e Duee . Pa.4/MLK 28 GND /WD +— X COMM$ _-RST
R37 OB NEP ouT 2 P6.3/A3 ps.aucLks |47 J_ —{N.C. SET Al ~
3 1 peasnt ps.2/soniy |46 SETO SET C83 a 8 o
g DAC 100nF _4 | pessas ps.astiol |45 GND f/SZLu f/SZLu -
s PA BIRS/2.1A 5_| pe.6/n6/DAC0 us ps.o/sTEL |44 MAX6369 100nF - -
O n [ — - 6_ P6.7 /A7 /DACL/SUSIN P4.7/TBCLK _43 =
] |__G.N.D_"77 UREF+ pa.6/TBs |42
?‘) 5 ._IITA—B XIN P4.5/7BS _41
P TR —— * 9| xaut/Teik pa.4/184 |40 'A !m GND — —
_,_%."_gﬂ UeREF+ p4.3/783 |39 {RX ON] GND GND
o e o 1| ureF-/verer- P4.2/TB2 38 m
[OBC -FAULT h== SN 12| prg/recic paasteL |37
©oZE [ COMMSEX_MUXOUT/3.3C al > AFh 13 | p1a/7ee MSP430F 1611 p+.0/780 |36
2 ':r "COMMSRX_CLKT C = ZVVVH‘M P1.2/TA1 P3.7/URXDL 35
[.COMMSRX_DATA/ AARS——2 P1.3/102 pa.s/uTio1 |34
47k | COMMSRX SWD/‘_‘_ ID’)_Ar 16 P1.4/SMCLK S P3.5/URXD0 33
[OBC -FAULT/1.3B MW OBC_-FAULT_IN | £ ; £
R33 BL. S B g ]
@ﬂwigéggﬁggﬁgggg P-PAD-S 1
EESECo00dernEass 2
iigandssoatsgney 2 S .
=3 GND
R N R e 8 2
=
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unconnected pins?
S
Ff_séégi %
I+ “ a
33 250 R30 <2 Zz
MW——+4—<COMMS_SDA/1.3C © 3
R27
3 ——
2
1
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