‘COMBO P1, P2 & P2a’ PICASTAR NOTES & SCHEMATICS

COMBO STAR 'P1 & P2/a’' Version SCHEMATICS

These schematics are based on the COMBO "C" version which in turn were derived from the
original PICASTAR schematics by G3XJP, who designed PIC-A-STAR. See 'picaproject’

Over the years that VK3PE became involved with this project, the original G3XJP
schematics have been updated with all of the later updates and modifications and also
incorporate modifications by MORJID. On the "Combo” versions, the original PIC based
controller has also been replaced with the ‘Trxavr’ controller by G3VPX. Refer to G3VPX's
web page for full details.

20W, 140W PA's and LPF designs are by G6ALU and G4TZR. Refer to http://www.radio-
kits.co.uk/ for full details of those boards.

These updated schematics form the basis for the various version PCB's by VK3PE and in this
document, specifically for the two PCB versions called 'Porta-STAR" in versions 'P1' and 'P2'.
The later P2 variation corrected some minor errors on the P1 board. In all other respects,
the P1 & P2 boards are identical. Both were available as group buys only, in 2013. Please
note:- the schematic is not split into two parts to correspond to the actual PCB's. There may
be some sheets that have components on both of the main boards.

On the P2 and P2a versions only, you might also notice a new, optional 6 pin ‘connector’
provision near the RH edge of the PCB to allow simpler connections to the front panel LED's
and display, especially the TFT. {The P1 version has only a 2 pin 12v out connector here, J10}
The additional pins are not shown in the schematics, (or BOM) but are labeled on the PCB.
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Band LED orientation:- P2 is correct as pictured. In the
middle area of the plcture here, the LEDs orientation symbol for the P1 version though, are incorrect, refer
to the web page for details but should be as in this P2 picture above.

There is provision on the P2 & P2a PCB's for 3 series and back to back diodes (6 total) for
protection of the Rx input against overload. This is not part of original PICASTAR and the
diodes are not shown in the Schematics or BOM, just provision to fit them. (NOTE: on P1
they exist also but there is an error in the pads, only allowing 2 series diodes to be fitted
easily.)
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‘COMBO P1, P2 & P2a’ PICASTAR NOTES & SCHEMATICS

The diode area is circled on this picture in red. (just

above the reed relay)

The picture below shows the twin shielded wire UNDER the PCB in the monitor switch area.
The other end of this cable is connected to the JT11 connector on the other main PCB to
the Trxavr control section. (in the cut out corner of the PCB)

PARTIAL UIEW UNDER PCE,
OF THE MONITOR SWITCH WIRING

€———  TUIN SHIELOED CABLE

TO JIT1LY IN Trxavr AREA
Bottom View.

This document and schematics were created on 30™ May, 2013

Builders should also refer to www.carnut.info for further build information on VK3PE versions.
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‘COMBO P1, P2 & P2a’ PICASTAR NOTES & SCHEMATICS

Yahoo groups which are very helpful in this
project.

You MUST be a member of the Yahoo™ 'picaproject’ Group for access to the latest files
and software and to purchase these PCB's in the group buys. You heed to join this group and
digest all the information contained there, on the project and especially the set-up
information.

It is also very helpful to be a member of the 'homebrew-radios' and 'picastar users' groups.
Refer to those groups for information on joining.

If you wish to fit the colour display, there is a 'TFTA_central' Yahoo group also.

The following pages are the Schematics for the P1 & P2/a PCB’s.

The schematics for the PA and LPF sections are found on G6ALU’s web pages.
For the TFT display, see the Yahoo group, listed above. The TFT display PCB is NOT
supplied by VK3PE, Please inquire of VK3CG.

<Originally drawn by VK3PE, June, 2013>
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TFT_A

12C INTERFACE
uppn

'P6' Conn. on tftPCB

OPTIONAL COLOUR DISPLAY

SINGLI W 0.1" HEADEI

gnd

N SHORT Cable FROM Trxavrb

Trxavrb (COMBO) TO COLOUR (TFT) DISPLAY

SHORT Cable FROM Trxavrb

12C INTERFACE
pgn

SDA  q
Vioo3
OV
SCL_ 2

Ino conne}

TO OPTIONAL COLOUR DISPLAY

TFT_A PCB JTX1 IN Trxavr area
5V !INOTUSED!
— nd
SCL
— SDA

060113 gp

|
L SHOW THE INTERCONNEC

COMBO STAR Vers 'P1'

TIONS FROM MAIN PCB

TUNING ENCODER

JT8
| _SV-AVR
OPTICAL ENCODER 5 TACK
DIR
"TUNING' P

MAIN OPTO ENCODER
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OPTIONAL:- I2C - 16 OUTPUT RELAY DRIVER
FOR TrxAVR - PICASTAR Project
Original is by Ian Sumner G3VPX, Sept, 2009

COMBO STAR Vers 'P1' & 'P2'

This drawing also shows the connections to a colour display (tftpcb) if 12C interface PCB is used. (TFT_A)

NOTE wiring is NOT 1:1 and pin 2 of P6 must NOT be connected

12C INTERFACE

|
|
|
"pL" : {7
SDA |
3 ' I

THESE SUPPLIES ARE EXTERNAL, NOT FROM THE COMBO PCB ! i

'P6' Conn. on TFT_A PCB v. 4 nocomed!
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sbA 4 =l olofoe 1C3 I
Bl
SHORT Cable FROM Trxavrb = | PCA9555D |
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12V DC INPUT

COMBO STAR Vers 'P1' & 'P2'

RTC_COMBOC_TRX
RTC_COMBOC_TRX.SCH

{ > APLS
RTC_COMBOC_MN .
RTC_COMBOC_MN.SCH [ sv-LCD
+12V
BL POS > BL POS
> +5V_PNM 5V-AVR
Y1 [ { > Yl
Y2 [ o Y2
Y3 [ >3
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X2 [ o x2
X3 [ > X3
X4 [ { > X4
X5 [ > X5
RTC_TRXAVRB_1
RTC_TRXAVRB_1.SCH
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{ > sCL

NOTE Points K2 AND KTA A RE MISSING FROM SCH AND PCB
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from JT6 in Trxavr

©

COMBO STAR Vers 'P1' & 'P2'

THIS CONNECTOR TAKES A 10 WAY RIBBON CABLE
WHICH CONNECTS TO THE KEYPAD and other switches.

e JT19 )
Y5 7 109 2
Y e KEYPAD CONNECTOR
v 33

from Atmega HEADER 2X5 0.1"

X:
X:
X3
X
X1

/ % (WETEEGS BL_POS

DISPLAY BACKLIGHT

5V SUPPLY
SV-LCD RT112
DIM PWM

THE VALUES HERE ARE FOR THE eBay DISPLAY.
WHICH GIVES BACKLIGHT CURRENT OF ~54mA.
(Absolute Max. current for the display is 220mA)

10R
JT16
10R header 3 pin 0.1"
1
Bive I BACKLIGHT (for LCD only)
3

QT3
I:- IRLML2502PBF

; == A PLs RTILL

K
RTS9
10k
I

f

(Farnell 9102981)

Duty cycle sets the BL brightness.
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100R JTX1 ; 4K7 C4KT C 2
oR3 via }gnk W-CLK 1 RTS3 PG3 leFﬁ' i(oTNlle 1 — CT6 7 ‘;, FARNELL #1 4‘9 4 4
i 100R cri6 § 9 200nF PDI 23 #114603 IPIN
IOFRQI \G'Bln:k FQ_UD_1 RT52 100R INT7 3 o K7 T8 24LCS12 T PDPDS 50 [ 28
13 =
TR_STAT RTS6 18pF  MALE 4 PIN HEADER 2K7 ICT4 PDI__14 17
(TR STAT A = SDA 5 A0 — P2
TO_PA DISABLE _RTSS = S 5 SDA Al —= PD6 12 [ s
TO TIMER AREA <TO_PA DISABLE } 0 Sl (3 | ot ;'&fg
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FAgll‘llaEPLALH;Q.Z 8020 Updats w )| [ Updated by:
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NI NFOR EXPANSIONPORTSs FOR MOBILE VERSION, ADDED 16 PIN HEADER
PN = 1101 COLOUR LCD & I2C PCA8555 300312 changed Net “tack’ fo “fack_1* also 'W_CLK', DATA_1 and * FQ UD'
i, 2 1 TACK_A NOT USED -0 0805-GP TO MATCH PCl PCB file name:- Size: Number: Issue:
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DS3231 or DS3232 OR ISL1220 REAL TIME CLOCK FOR Trxavr / TftA

USE 5V FROM TRXAVRB SECTION !

SV-AVR

COMBO STAR

Vers 'P1'

& 'P2'

30-07-11 now integrated onto main pcb

CHOOSE ONE RTC TYPE ONLY'!

RT6
SVRTC
T

[ 5V-AVR

ALTERNATE (CHEAPER) PART
(HAS RAM ALSO)
NET NAMES CONNECT TO REST OF SCHEMATIC.

10R (SEE NOTES)
100nF Il uF ceramic

UTIA
DS3232
ne SCL not used
- ne ne RT64 RT6S
SMRICRESOUT 32KhzOUT  SCL 2 10k* Lok *
SOWY Vee SDA U2
SQW \m* REsowy Veat VBAT
: RST .. GND uT1
8] NCN-sumLT NG IPEPEN
9 ouT SCL
57— NC NC O 32Khz OUT  SCL A
NCps3zses NC SQWV. D £ VBAT
o= % INT/SQWV  Vbat >
[ 1IC ADDR = $68] - RST XTAL GND
NC NC
= = IN-BUTLT S [ ]
= = NS NeT—0 1 £ | cms
3 NC NC g
; 3
NCpssests NC P
[ 1IC ADDR = $68] -
XT1 = = =
VBAT ~
32.768KHz XTAL SHOULD BE 12.5pF XT3 E UT3 SVRTC
EG FARNELL 1611828 OR 1652573 ABOUT 45C EACH v e U — BATI
XTZ Ydd —5 =
32.768KHz (for UT3 only) é\i Sllé% — g scL CR2032
a 7 SDA USE CELL HOLDER
6 =

—1 GND SDA
— NC Fout
Ch2 ISL1220 fire \
1uF ceramic (UT only)
[ IIC ADDR = $6F]

'ROCKBY' REFERS TO www.rockby.com.au
'JAYCAR' is www.jaycar.com.au
FARNELL is www.farnell.com
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1 Vin  Out 35\.DSP-MBD
1100

INGOT _ INADOT 1NADOT
D34A D34
410V ”OV | |—>

DC VOLTAGE INPUT from TIMER

5
c69 z ! ’
220016 © 100 1 _05 - 1 3
MOUSER 595-TLC7524CD $6.20
from TF e MICAF |
DAC
RX 15KHZ
SCLKO RY 1c8 )
SCLKO DRO 1K TLC7524CD AGC to IF section
copEC Here| 20— PRI 16 —
QUL 1D | NARROW AGC
S nEC OUT2  Vref NARROWAGC > to IF
DTO GND  +Vdd H
RESO BT WE i
— DB s ] w
3 RES RES DB5  IsbDBO I b . Apé_."
CRXLEFTAF  RXLEFTAF | [PF7 > — DB4 DBI ¢ b
RX RIGHT AF| s> i 2 = ©
RX RIGHT AFTX { DTI/FO, o i o«
——_ DRI/FL B z o
PF4 = s
P> °
5V-DSP-MBD T D Lo PFI &
- J 2 PR} PFL___] keyline
1 2 3 4
= T <}———From opto-isolators
RS QRO
Mook gz TAHCI4 74HC14 @ PFO FECNE|  PTTlino
15%%/“9% ,  RESETSWITCH -~
133 J
1uF 3 o704 = Ri4 L199 —>
- FLO LA~ 2 TRSTAT T TR
09 {}c 8 IRQE 3K3

C199
InF
74HC14
SERIAL PORT
o INTERRUPT SWITCH 5V-DSP-MBD

ciis MAX232 iz

WF 4+ 121 1o
h 1 = clis
s +

- { Cle Vs+
119 hal 2l Vs -
3R|;%) 1uF t C2+ vee 5
DTI/FO T %Z]N T]((‘:)IIIJE_)F T ‘, "ouT"
e 1 2
3 DSP' LED ON PCB T2N  T20UT p—i—
——C114 DRI/ 1 13
LED RIOUT  RIN "IN
I“"'“F 3 D: g L 2§ rour  raw [ IN B
RBY not used. | yap z 3¢ 2 O/:/C RS232
R89A 1 oL
! 1k JACKA2 iy
330R 0 6
e j4HCIL 74HC14 2 '0/‘/0 4 =+ RING (pin 2-DB9)
to DSP led on front panel «| NOT official d NOTE: the DPDT switch is a horizontal action switch. o N \ P! STEREO jack now Yised
official mod. ZZ
= {No effect on STAR functionality} o T oM & R TIP (pin 3-DBY) \NB. REVERSED TO|ORIGINAL BY G3XJP: SORR
e o e e = o e o erene I Fatternat stide sitc STEREO SOCKET
’ 150707 IC23F WAS UNUSED, IS NOW EXTERNAL LED DRIVER W SIS (D el by (el S
eg C&K type 7101MD9ABE (check 1) L1
Farnell 957-4786 (check it 1) N
v e 8 ey 8 B9 not psed Resistor '"RS232" IS ON P2 PCB
ou can wire in to the PCB any suitable switch if you wish. -
= = 3 'MONITOR' or 'NORMAL' SE!.EC To/PC FOR P1, FIT axial Res ON BOTTOM
The COMBO P1 & P2 versions can also use a slide switch !
SWITCHIDPDTEGALTRY 513—5L 19-03-13 simplify fitting 1k to RS232
SW1 310812 change rs232 skt fo jack as smaller
3 NORMAL 28-03-10 clarify connections for serlal data to Trxavrb
PICaSTAR DSP by G3XJP 2 07-12-09 minor tidy up
Copy by VK3PE, if in doubt, refer to original schematics on STAR Yahoo sitp. ! 1 040509 removed reset I‘IET on swnch
| 181108c1100 was c100 SK8 NOW S
. . 1 6 qm“m; "HRRQJE“WQWH §5m§L PORT & R90 now 3k3 (was 330R)
{ these points are on the switch} REIN S . 150708 IC23F WAS UNUSED, NOW EXTERNAL LED DRIVER A
MON MARCH 07 REMOVED WIDE AGC PARTS
18-06-06 STARTED THIS PROJECT !
JT11 ON PCB "DATA TO PnM" Sheet: SCHEMATICS BY VK3PE & C.S.
1 Gnd 4 Serial data:- PICnMIX or TrxavrB :
T COMBO Trxavrb 2 { DSPLD DSELD 8 [TITLE:-
I = 3 : TQ, T¥_DSP of IC:\ComboP2\COMBO-DSP_MBD.sch e —
names on lines are " "' names. —_—
like names connect together 4 —, TWIN SHIELDED CABLE TJ‘I’ngl:ectluélrp ) 22 s 3 Vi !-
ON PCB "DATA FROM PnM" FOR 1206-0805_23-08-07 VK3PE | G ‘
1 2 ‘ 3 ‘ 4 ‘ 5 6 7 ‘ 8




E |

5 |

E |

7 8

MOTHER BOARD AND DSP ONLY
LED FLASHES Il

DRAWS ABOUT 112mA

PRESS RESET, DRAWS ABOUT 33mA

original build Vers 1.0 POWERED UP 17-07-06 !

+5Vdsp

" COMBO STAR

Vers 'P

|
1' & 'P2'10-05-13

78
10K

C107
100nF

prefix 100

TTT

1C27
d alslala ADSP-2181
co e 1 S T T I N o | 1
[ ] 1 L 9
+5Vdsp — 2 [ os
RD 3 [ 94
— | [ o3
BMS 5 Lo
IC126 7 ] % BMS o 7IOMS ) TERNATE FOOTPRINTS FOR ADSP-2181
] I & 1 ALTERNATE FOOTPRINTS FOR ADSP-2181 > = o] gﬁz
& 9 T ENE TGN 88 — +5Vdsp 11 ]84S FITONEPART ONLY.
0 0 : 87 SN T G o
10 36 ) SN | Q
A0 — AL PQFP , — —C? 13— vad
Al —] (0 - PMS
2 Az — Al A0
7 3
@ A3 - o Al
A4 LE! 7 D3 A i~
+5Vdsp %0 e A3 1 ) A =
5T Dgz " A6 80 T Al 5
5
53 DQ3 A7 XTAﬁ 79 50 ﬁg As DSP-2181
Rs) T DQ¢ A8 IR E A7 £9 Apsrs
10K = DQ5 A9 ADSP-2181 C 76 XTAL A7
RS2 : DQ6 A0 2l - XTAL
10K )g DQ7  All - ;i CLKIN CLKIN
RS3 DQ8 A2 L - >__{ GND
10K * L= F 77 N J_ - CLKOUT
codec/DS e = t
AlS A Foo T vdd
ATO L 7 +5Vdsp Al s
- o gl 2 % 8 69 2 0 o
RQE p7) 9 o8
IRQ: Ever p—2— Al3_ 30 D607 s Al A
. = -4 e
Ql 2| L 65 10k K AL3
r 16.67MH: o N 2 RQE
- - : 4 100nF TTT T T LI J %P =8
L. 0 G i S ﬁ%ﬂF'&ﬁ’ ] Ikgzé o= O@lﬁg Eg
oy s A T SCKEssEBo-ozBlaiciigiil
DRO DRO Bl >CEELERaFZARAFEZ0A A
SCLKO V ; 7 ;
SCLKO 2 T T T T
RES - g o agss l %[22 2218 e
B - = 7?_ o=
[ briFo g;]l/;,? w o = o 905§% ” & & = SloEEE
[ DRIZFT— 2 2] SREELE| 2EREE 2 SREERE| £izBEE
GND )
UIA
7805 (alternate) —
1 3 +5Vdsp
v“?:‘. Out RSO
z 10K
© 11\1\1 =
/;l\l\lnF -
«
[ ] ul
78L05 -
v TV L Vin, ou S e +5Vdsp
z w7
#7 PINOUT OF ALTERNATE PART CHECKED BY VK7MX
050809 ADDED ALTERNATE DSP FOOTPRINT
14-01-09
181108 1C26 NOW IC126
16-11-08 added alternate U1 device (7805)
19-08-07 changed to dual 1206-0805 footprints
A 230207 VER 2 UPDATES AFTER PROTO BUILD

Sheet: — SCHEMATICS BY VK3PE & C.S.
DSP section for PICaSTAR O e o oen oo
. e . . \Com A g
Copy by VK3PE, for Master. refendp gpigiebdctymedics on FTBteYabenyti’e2 of 25. - |
C:\ComboP2\COMBO-DSP.SCH "VK3PE" Vers
; 2 3 ‘ 4 ‘ 5 ‘ 6 7 ‘ 8




: \ : \ 5
PICaSTAR CODEC section
COMBO STAR Vers 'P1'

& 'P2'

ORIGINAL SCHEMATIC BY 63XJP

12-11-09

THIS VERSION BY VK3PE & C.S.
prefix mostly <100
74LVX125
From IF board area 5
1C20B
200109 THESE TWO CAPS NOW Polyester type L, 1C205 .
.. 220nF/63V or100V
Mic input 100 o5 ‘ :
[ MIC-IN-TO-CODEC MIC-IN-TO-QODEC +3V3
K7 R101 !
gnd removed for lower noise 4K7 C89 _[ ]7%%(125 N
5 R103 100nF
[ RXI5KIZ RAEKLZ A 1 12
. 2
Rx 15KHz input R102 2200F/63 or 100V -
4K7 10K
1C20C
88 98688 889 ADISSS = 7ALVX125 -
L1 I Y I O | 1€26 N 5 )
SV-CODEC 25 2882 2282858
Add  Z Z 5 S ] 87
88 (] 2 2 NC | 12 10K| °
26 I < <
100nF Avssl  Z Z | 11 RES
2 = RESET 7 o ) ES
Vref DTO
10 FSO
28 SYNC DRO FSO
+ — NC RO
cI2s 106 CLKO
10uF 1000F 29 i DVDD2 = CLKO
L | - SDATA-IN 100nF to DSP area
070pF = Afil2
3 _— DVSs2 —1 777
70pf S a +7V v
31 USE LQFP48 GP FOR PATTERN BIT-VCLK
uzo + LT R 5
3 SDATA-OUT
P o —— n fILT RL a 1c24 [
luF RX3D DVSSI 3V3 Reg LE33CZ C104
4 105 3 1 100nF
3 OuT _ IN
To the IF board area 100y XTL-OUT a + C125
$ 47.&& €X3D 2 L X z = 100F
2 «, XTLIN ]
LINE_OUT L & C90 24.57 91
Rx Left AF to IF 3 B o 2 s o pVDDI — 22pF 2pF o
RX LEFT AF ¥ inpoutr & 2 % S EIR - T css
< RXLEFT AF - Sz = £z 522 2R 2823
- A o | /77
gnd removed for lower noise I I 1 1 43V3
(R TCHTATT} RX JIGHT AF/TX IC18 5 % A g T 9 29 I % % o5 % [Ci24
78L0S
g . ]
Rx Right AF or Tx 15KHz 1o ri0s 1L [——— SV-COD) RS6 R85
47K 47K g 10K 10K SEE ALTERNATE REGULATOR
S FIT ONE ONLY Il
N
ALTERNATE REGULATOR (use instead of IC24 if not available)|
PLEASE DOUBLE CHECK VOLTAGES TO CODEC BEFORE e
LM317L
V1 mﬁ OUT |23V
FI TTING THE CHIP Il 2 RI01X
220R
By 20-01-09 change 2 caps to poly at input
04-02-08 Vers "B":- fix LM317 and AD1885 footprints
R Update_1 ~ 31-10-07 IC24A PINOUT IS WRONG
330R 290907 UPDATED TEXT ETC
040807 changed €123 to axial type cap AND added alternate 3v3 reg
103X
27R
Schematic by VK3PE but please also refer to original by G3XJP on Yahoo STAR site Title DRAWNEY,
Last updated 17-12-14 Footer Page 13 of 25. — RS
e ime: 13:36:49 of 22 (C) 2007-2013
C:\ComboP2\COMBO-CODEC.Sch

| 4

7

8




1 2 3 4 5 6 7 8
IC304A
o USE 1/2W Resistor minimum. 1 or 2W is better L78MOSABDT-TR (smd altemate 0 IC304) BUFFER AMP
- +12V
= 1 ou 3 ** €3303 L‘JIS * €317
Nominally 4 turns on 6mm former, N 700 16y 10nF InF <13V>
but may need to be reduced if higher Xtal freq. is feemn v
used. LM7805  REG. FQR DDS R317A
possible mod to reduce this value —_———— 3 5V AXIAL 220R for MMIC
to improve Osc charactersistics B Lccia Lo See note below for values
b as low as 330R 7 g 100nF
—_— — —_— e Ref msg 21604 (old star grp.) %&;‘A nF
1C301
78L08 L1309 REF OSCILLATOR >< /47 DDS POWER, JUMPER LINK
ol 3 Ly~~~ 2 8V-BUTLER ) ) ‘RL
\C, G o0ult DDS 5V ] link (P2 & P2a VERSION ONLY)
Z = 313 NOT FITTED !
. o C397 R302 o
c318 o 100F o) 560R 2 HEADER (P2 ONLY) 3
1000F Sios 3 ~ C304
o 2 | I8ROSw axigl 1nF
1K 1301 LEY G2 NF 10nF
1C301X — R Shp fia 26 107 15R
78L08 = B3 18 2% 300 ~
V3014 InF
L . of e wug— . 42MHz LPF ||
aTuF/l6y 2 ummonFBa3- 2 SELECT TO SUIT OQXO O/ REFER TO "COMBO-DDS.SCH" SHEET T ) MMICt LMMICI
H Laveson 301 USE OR FOR Butlér 2T _BN43-2402
- f—22pF 2
307 = L / \
10uF /16v L] | 9) \4 +7dBm
i S6pF €306 R3S - I
7 W TR0 e N — e S Sl OSEN S
B PSHI0 o P2&a' PCB (JNL 230nH 100F
\'B C3302 °324 325 321
s 7 . X =
120pF 150pF 1 F
, R310 I—< DDS Op! T Op. T 00p]
TR30 | C308A o YK 470uF/16v
e R0 I_' c314 /J7
G .
iR : B 1 DDS 5V > REVISED DDS FILTER, NOW 50 OHMS
R307 S eg > 120MHz 0 ]“FI o ERA-1SM  R317A = 220R
680R T % llzénx ook VALUES BY Bob, MORID GALI-6 R317a = TBA
Y MAR-2SM or MAR-35M MIGHT BE OK
5 =
b T, R R TR bj R317A needs to be calulated re the data sheets
possibly add 56R in series
HEATSINK (x2 %), EG FARNELL: 171-0602 with 10nF cap if UHF oscillation present -
/ +12V U350 LM3I7T 3V3 (CHECK OCXO spec.) 0CX01 \ p ref I X 300
] Vin +Vout —= = e 3 33 RFOu — -
1333: (optior) _ £ GR350 351 7uF/10-16v (optic onp Use of the OCXO is experimental and is provided for BUTLER/DDS CARRIER/AMP SECTION
P! % ) I’J{)nF (optiof those who wish to try it out.
o OB . c 3
= ] = = "~ n~ VK3PE has fitted the OCXO type shown here with no
= [0]9) (o] R3S4 = apparent ill effects.
1 B L . il nced to invoke the “xd" multiply mode using
51 C354 ~63.8976MHz BOUGHT ON EBAY >> ham4ham OR womarts HOBCAT (by G3VPX) to obtain correct operation. ] [ [ ]
330R option 100nF (option)
NOTE:- (USE MULTIPLY 'X4' IN CODE) VK3PE has NOT tried any other OCXO and cannot e r‘s
= . comment on suitability or otherwise, of any other type.
[requires software 1.73 or later]
B NOTE: R353' s provided to reduce the Ref level into
52 DATA:- http://www.vectron.com/products/ocxo/C4550A2-0275.pdf the DDS if required, start with a high value and reduce
33R (option) until level is less than 3 p-p typically.
> For the OCXO specified and running from 3v3, then . . .
K EXPERI MENTAL REF osc (ocxo) use a OR value. 28-04-13 tidy up, remove confusing dds carrier
THIS IS THE 5V SUPPLY FOR THE integrated Trxavrb 29-05-13

OPTO TUNING ENCODER SECTION (Home made encoder) USE 2W Resistor minimum. link
[ 3 13
1305 TO RTC 2 HEADER
5V_ENCODER 1C303
T FROM 12v DC Input Yy é‘;“‘]ﬁ’ 57 LM7805 +SUPNM TRXAVR control 5v source
OPTO CONN. FROM ''JT8'* on Trxavr section - +12V L _12V§ oL ——
[+12v N ol L i Vi 5 Out I o { *5V PNM_ > to Trxavrb
23302 100nF % °© 100nF E
LAy Imnm—‘
7 o
HLC2705 (RS 196-993) IC303A
L78MOSABDT-TR
5fae : 1 3
match diode is a SEP8506 (RS 195-798) This is a seperate PCB V‘?J Cw
A &
250712 ALTERNATE I€303 IN SMD
ALTERNATE (SMD,
130712 removed 10ks on butler out (NF) ¢ /47 Sheet: PICaSTAR SCHEMATICS BY VK3PE & C.S.
140713 added OCXO info : BASED ON ORIGINALS (C) BY G3XJP
260312 ADD '12VS' FOR RTC 11 [TITLE:-
IC:\ComboP2\COMBO-BUTLER.SCH

of

BUTLER OSC, DDS CARRIER AND AMP | ast updated 17ugide b4s11Er00ter Rageoddef 25. I
22 ['For Oct 2007 "VK3PE PCBS" | Vers A

31-10-07 C2 IS ON DISPLAY PCB

6 7

©
w




©

PICaSTAR DDS FILTER SECTION
COMBO STAR Vers 'P1' & 'P2'

for combo, prefix with 800

10-05-13

e

FROM DDS OUTPUT
[ FROM_RF-OU

FROM_RF-OUT

01

RELAYS
RELAY OMRON G5V-1 12 C801B

C804

FROM MATRIX

DDS-FILTER R80L

2.1

680nH

680nH 6
82pF C806

€805
100pF 82pF

4TpF

TO MAGIC ROUNDABOUT

— 610>
L805 12V SUPPLY
2 12V-DDSFILT 1 Raa 2 +12V.
+12V.
C808 st 100uH L C809
100nF

100r
RELAY OMRON G5V-1 12v

2 I 'LEDsloﬂxos
1k

(e
LED ' DDS filt on'

N |_IN4148

TR801
\BC517

4|

SHOULD GIVE:
AT LEAST 30dB ATTEN OF IF FREQ
AND A SIMILAR FIGURE AT 50MHz AND RISING
(Ref Part 14 of documents for PICaSTAR)

ie. pass about 25 - 40MHz

Original schematic is by G3XJP, this version by VK3PE & C.S.

16-08-11 altered bias in to the transistor
010509 add led on filter
010509CHANGED F/P FOR BC517'S
14-01-09
15-12-08 UPDATED FOR COMBO USE

#994 9585 OMRON G5V-1 RELAY FROM FARNELL
also Altronics (Aus) S4113

01-10-09
SEPT 2007 VK3PE * C.S.

Title DRAWN BY:
Last updated 17-12-14 Footer Page 15 of 25. VR I R VKSPE
e ime: 17:23:56 of 22 (C) 2007-2013
CAComboP2\COMBO-DDS_FILTER Sch
2 3 ‘ 4 ‘ 5 ‘ 6 7 ‘ 8




1 2 ‘ 3 ‘ 4 5 6 ‘ 7 ‘ 8
CO-AX CABLES (SMA is optional)
NG e NOW 1000 PREFIX FOR COMBO STAR
s ||l THEREIS PROVISION ON 2RO z ]
REED RELAY CLAMPS THE PCB FOR BACK TO BACK DIODES = =
Rx INPUT TO GND. IN Tx MODE. Rx| ON Rx INPUT TRACK. IF TRAP = ':* NOTE: VALUES ARE AS PER G3XJP ORIGINALS.
TBAPF (BETTER WITH TOROID AND AIR SPACED TRIMMER?)
provision for Toroid, fitted across L1020 pins Ri010 Rion BUT some bands have been changed !
RELAYALTI 3SuliTOKOZ10K CT02 -B 1K 1K i
N . ! = N e R1007 —EI%%_‘ Ref the STAR Offcial Mods. ®
r D 100nF
ALTERNATE 0.2" pitch i 0.15" pitch thpe. NOWWINDING HERH é_\ L1020 00nF = FST3126 C1010 Values shown may need to made of several parallel values.
L iy 1C1001
INE - = = Hhb 14-01-09
Rfllril 2 st ~ b1 =
= D = -12-
R HIAV:REED L = leaded cap eg. 68pF for 10.7MHz| 12 o g: : 30 12 1 1
RELAY-REED Farnell 1081626 (has inbuil} Diode) S S5 i, < 24-11-14
COTO P/N 9091-12-01 p 2 s 21 RIS, OR| -
R1001 v 9 z /R-SWITCH
HOVTY o) s3 & D3
100R = §
VALUES FOR 160, 80 AND 40 are for full USA band coverage. TX-OUT LI“;)Q —
Ref NOT STAR groups Post #501 E
- 100nF
check official mods also ! I T I e
——L1DOnF SOV I N = Iounr
SELECT VIAFB = 2 1101 T ClIA 12pF CIIE R1103 = =
| no -, e 1C1103 10K bor 1 2 LB 10K — IC1104 , Loy o
e 1101 133 bI > s1 2 o [° 2 Yioa S50.1uH 4 § g Choe 2 g % opi - ——C1106 100uH i‘}l)m
I]DDnF IOD"F I | o o [ AR 3 -2 1 g, o i I :EOD"F I’DD"F
c = = ’_ws\( G2 6 ~ 150pF 08 ; ClIB 1(5;(1)0% - ClID o 150pF 6 G2 o R1106 = =4 c
= = $2 D2 ) D2 $2 g =
0K moeG e [ L 7 il PTG iz o g3 [0 oK
J:C— D3 & s = = 53 & b3 —%
ST3126 = = ST31%6
r % 1102 INDUCTORS WOUND ON TOKO 10K FORMERS R1104 % it
10KI/5k6 {Secondary winding shown is not fitted/used) 10K/5k6
L {Tap is not used} =
: LODESTONE, SLOT-10 AND OTHER FORMERS CAN BE USED ALSO. B
o 80M 3.5 - 4.0MHz o
L I100nF . 00nF
< — <
— ) 1201 R1203 ) —
Lo -, - 1C1203 ;';OK — 10K c1204 =
— Gl 3 . ,  125uH, 9 8 Gl
1201 l 75— Dl ~ si og st~ DI g 1
3002 00nF G4 3 G4 —3
100nF g s4 —12 2 D4 L
= = R1205 ;322 D2 L6 a 6 | % 3 R1206
oK 6 o L L 2 & ot Yok
L p & s = 53 & D3 —
ST3126 'ST3126
- lem L £ 1204
= 1202 R1204 = 00nF B
10K//5k6 10K//5k6
L —l-—_ —l-—_
= 60M =
1302 aC 1305
100nF = = 00nF
- < NF aic ST NF =
L = 1301 1A . RI303 = =
= 1C1303 §1(0K o 22pF (ERd 10K 1c1304 = AT )
100ut : ; @ o 2 2Sullp ;;0?1 4 2 g @ : Tooutt L i
1301 [ 2bl 7 s o y 0 st bl [ 1 1306 3006
00nH G4 3 3 G4 00nF
1 {pg 54 12 | 121y D4 1 1000
ERR (5122 p2 2 o 305 g;lp% “ %%3% C30D 82pF S | m %22 3 BRR = =
o oK Sy~ L 680pF 680pF L] g g [0 oK g
2 D3 & 53 —— = {53 § p3 — =
3| ST3126 = = ST3126 &) 2
A - J:cwos L L 11304 =
gz P = loKirske oKisie N a7 5
= HISTORY:- )
TO/FROM MIXER = = 110108 minor updates =
— 13-02-08 added Reed relay to gnd on Rx AND PROVISION FOR DIODE! -
A TO/FROM-MIXER = 020508 changes to some incorrect values on sheet 3 A
09-12-08 ADD CHOKES AND CAPS FOR COMBO STAR
AND ALTERNATE PITCH REED RELAY
13-10-09 FORMERS NOW LODESTONE OR TOKO 10K ref msg # 26404 for Toko10k turns ?
VA S eet (o) 07-12-09 'IND1' NOW 100uH ON 3 BPF SHEETS
J 040310 R1008 value obscured
' ' ' l ' ' 30-12-11 added bob's values to some res on the FST3125's (in RED) i
COMBO STAR Vers 'P1' &:'R2b./P3als roriéipioeis : i
as aed 14 Footer Page 16 of 25. T ST )
] e ime: 08:50:24 of 22 (€) 2007-2013
C:ComboP2\COMBO_BPF_SHTTSCH
C: LomDOPZI\LUlVlBU_BF’l*_bH I'T.SCH ‘ 3 ‘ 4 ‘ B ‘ 6

7 8




1

3 4 ‘ 5 6 7 ‘ 8
NOW 1000 PREFIX —
[5v-A 1715
C 1705
= = 100nF
= . = cTIE R g
1701 %‘;‘ ]C‘;x] & 22pF 1703 = Z
L1013 C1701 1C1703 10K 10K 1C1704 L1016
[iEE 1821 2| 100nF 1 [ H,%J-l L70B 8 Gl 1 1
e I , 113 a o 2 o 6 4 B 167ut4 o 2 — 1706 100uFt e L |o
100nF = G4 (11 3 G4 . 100nF
| I et 11} 12_1g pa 1] 100nF
> o e sl cne 2pF ;
R1705 G2 p! a a P! G2 R1706
= = 708 c71B T p— 12pF 6 | o | = =
T0K L0pE i28 180pF —E_‘) o I Tk
& = = = = = s3 & D3 o
= FST3126 FST312 &
= _—_— 110109 ADDED C71C TO PCB . é_ =
5 10K//5k6 020508 C71C now 1.8 or 2.2pF (was NF) LOK//5k6 = 100nF ;
E b -
= =
1805
- - Imonr
10pF . -
fdff?pl C8IA C;]g C81E 1803
24.0R-20L1014 i P. L1017
[z - f“ J]uoom-l . Tk g a CReRT
C80A ’ 0 e ER
Imonr I 3 (11 3 G4 —i
3014 1] 1 D4 —
81B C80C
= — RIS0S 2F gom 39pF = 39pF ‘;ﬁ S R1806
T0K 32 100pF o g 10T T0K
s & = = Z by 8
~| ADD CORRECTION ‘L' HERE = =
1803 é FS13126 ADD CORRECTION * é S 12—
000F = 1802 1804 = 100nF
10K//5k6 10K//5K6
- spare T
C 1905
- IlOOnF
c1901 1901 Nggm C9IE 1903 =
100nF 1C1903 10K 10K 1C1904
[ BANDY BANDIPL 2 e L90B s al
L oot ] o 2 oo l6 4 o NF 4 0 2l = pi e 1906
100nF b 3 L|)0|A 3 8 G4 ER
12 £ 12 LT
3015 s4 1] ) S T 3 s4 D4 —
ERR p2 —S o N oo NF - ¥ coon j NE S ;2 (;22 > RR
10K L NE NF L o g 10T oK
— L= L L e = 53 & p3 2
FST3126 FST312
1903 é é
= 1902 1904 =
100 10K//5k6 10K//5k6 100nF B
23-07-11 changed 0603 caps to 0805
SO | RECIOOI | RECI0Q2 57 ]
100uH 100uH
1015 1C1002 - -
p=1 )0nF 78105 FROM 'MR'
our N —1 12V BPY 59 mer
= 1 a Y ciois I cow =
> clo3 z 10uF/25v e
= 100nF 30-12-11 added bob's values to some res on the FST3125's
g — L 13-10-09 FORMERS NOW LODESTONE OR TOKO 10K
S ° -01- A
CO-AX TOMR

PICASTAR BPF SECTION, . sheet:30if732-14 Footer Page 17 of 25,

COMBO STAR Vers 'P1'

& 'P2'

. 'P2a’

Title D{{/‘ %v» 31\1)%\
Size: A3 | Dute: 24Nov-2014 Sheet 14 .

i ime:_08:50:53 of 22 (C) 2007-2013
CAComboP2\COMBO-BPF-SHT3.SCH
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7

1 2 3 4 ‘ 5 6 7 8
S— NOW 1000 PREFIX
&
SV-A ® o
= 9)
< - = m
A B | = >
= o % 2 D
b e
e =
40  7-7.3MHz
—C1405
= - I100nF
C41A C41E =
3
e 1C1403 LA08 CALE l1{0114<0
oMzl L1007 100nF 24.5uH , L1010 T
(VIE 00Ul 2 ZTOA 8 go |NF C40E 2 g £ gll Locu! —
3007 11 3 G4 3T €3010
1000F 12 i | e 215 D4 [—11] 100nF
. 21pF 408 2o “ caC  C40D wE o 21pF ; G2 R1406
390pFI I 22pF  390pF I I ™ 5 2 gt
L G3
= e == = 53 & p3—t
FST3126 FST312
R1402 R1404 = o
10K//5k6 10K//5k6
= 30 =
e C1505 .
= = 100nF c
. +
G RIS0T G — CSIE R1503 b
n 3
lomip L100s D s L50A L50B L50C LS , LI o
i 16.67ull NF 16.67uH 16.67ull 8 Gl %
f S A 2 op 4 Ccs0A 4 g 4 | e 2151 > DI 1506 LU -
I(3008 I 1 fv‘T‘w 3 11 3 12 @ ﬂ ol 100nF
100nF 11 y s D4 —1
“ 15pF . S & G 3 ~ 15pF G2 R1506 =
6 C50B F 15pF €500 6 oo o =
1 390pF 390pF o g 0T YR
8 = =L S R N
FST3126 FST312
1503 é é 1504
= R1502 R1504 =
L0 10K//5k6 10K//5k6 L0
21602 1605
100nF = o I100nF
, = C61E 4
G b R1601 COLE R1603 5
1 1C1603 10K 10K
y L1009 100nF L60A L60C L1012 4
[ 1aMiiz LMy A 3 L e g 7.15uH NF 7.15uH g Gl 2 UNEAIIES
100ut 1 3 2 2 100ut B
3009 t5 D 7o 04 CiSOIA C60E st > DI =1 Cwlz-L
G4 3 3 G4 A
IlUOnF 11 12 12 ] 100nF I
— D4 4 1 | S T 4 D4 —
R1603 5 (s}zz o | I o 18F ceom 18pF 6 | ‘;22 R1606
10K T% @ 3 L 270pF 12pF L o o I ok o
o D —— = {53 & p3 — ) .
= FST3126 = = FST312 = =
S| 17 I
: Lo L o L Tk
« B | 10K//5k6 10K//5k6 S 5V-B
& g — =
IS = T/R-SWITCH L
= — —
30-12-11 added bob's values to some res on the FST3125's
13-10-09 FORMERS NOW LODESTONE OR TOKO 10K
23-711 changed 0603 caps to 0805-s A
ICASTAR BPF SECTION
P | P | , sheetL2 of
ast updated 17-12-14 Footer Page 18 of 25. o [P T S TS (C)V;ééfim
: [Time: 09:53:33 of 22 -
CiComboP2\COMBO-BPF-SHT2.SCH
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IDC RIBBON CABLE FROM "JLINK1"

JLINK2

3.5MHz 1.8MHz

STAR DIODE MATRIX
COMBO STAR Vers 'P1'

& 'P2'

10-05-13

[ Tx PABIAS

from timer section

C42
220uF/16

IHF

VK3PE

ORIGINAL ggl—]l_E]A{\

Last updat

ATIC BY G6ALU

MOBILE VERSION, ADDED 16 PIN HEADER

010509 added PA bias and 12v to JP401 in matrix FOR LPF
ULN2803'S CORRECTED

5th Dec 2007 Update_1:-

011207 cosmetic update only

D405 v
M|, DDS.FILTER
4
557 o 24-28-29 IN4148 www.rockby.com.au have 0603 LIFE%§356O R!}?ESDMS T
GND I2VRX =07 R400 LED402 LEDA40: LED406  LED408
TR _STAT DDS-FILTER D407, 10k
10V
N 29MHz 242829 )| LED40+
R401 IN4148 IED LHD &)&) IED LED LED LED
HEADER 10X2 e . N 'S AR T PCB
10K i = AL AR AL AL AL AL AL A LED'S ARE ON THE
— 5 18MHz 18-21 Al
28MHz
— — Ra0s 4! IC413 1S OPTIONAL
R i 10K IF LED'S WANTED
the red lines are NOT actually driven by Trxavrb "~ ouns
. . . | 24aMHZz 21MHz y
they are combined into the 2 lines (NETS) here — = sazas || (ULN2803 QPTNFOR LEDS)
so diodes D402, 404, 406, 411, d401, d408 and 413 PLUS the|red|wirgs shown, were removed T IN1 OouT 1 §
18-21 TAMHZ mg (())LI}JTTg&
[ 1821 “”‘f:\lﬁu N4 2 ouT4
) IN5 X OUTS
i A
c — s IN7 ouT 7 T
2 . 10MHz N OUT 8
B ATTEN-T2 ATTEN-T2 &com piopE 12
E - 5MHz
TMH.
: : g
8 IN4148 R403 C8MHz -
* D410 10K —
21MH2 To DDS FILTER
24MHz D4|09
14MHA| L e
29MHz = DS IER DDS-FILTER >
TSMz IN4148 k
Stz TO J22 CONNECTOR (TO P
[1aviHz i noD {WBIED >
[ 10MHz TMHz
L CW-23 R49%6 R497 2 LEDI[ +12V
Note: bove i R498 R 1K P BPF control
the names on above lines band 9 2 pai2 10k Dals LED (WIDEBAND)
connect to same names USB79 M| SMHz Al R499 BAND9 aAm >
[
(they are NET names) IN4148 L ING148 R406 Key '79' (WIDEBAND SELECT IN BPF) ACTIVE HI (5V)
Lspas ) Di1a e LPF control actiye Lo
EE— )| . e ST
! 1C412 LPF control
IN4148 L ULN2803 1401 82—
= — ouT1 18 USER-1 HEADER 5X2 =
N2 oun T JTTS
LIEI)
IN3 OouT 3 ‘? “},’(9 10MHz
IN4 & ouT4 TOTT O LPF
IN5 % OUTS 7T VIA RIBBON CABLE TMHz
] z ;
3.5MHz Mz }Eg 8&;’ 35M — M
1.8MHz I8MHz 8 NG OUT38 T3M
e AV
{5 COM DIODE 12 3.5MH:
27
ATTEN-72 R IIOOnF LSMHZ— 58—
12v DC input [ 12V L2 —

THESE LINES RUN TO THE BAND PASS FILTER

and are active Hi

error in LPF control designation

INM)

flitie DRAWN BY:
12'14 Footer Page 19 Of 25 Size: A3 &1::1;3-;\:.1.%;-2013 Shezlf l;z ((1)\/21835-2013
C:ComboP2\COMBO-MATRIX.SCH
1 2 3 ‘ 4 ‘ 5 ‘ 7
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1 ‘ 2

3 ‘ 4 ‘ 8 J ‘

\
PICaSTAR MAGIC ROUNDABOUT =
COMBO STAR Vers 'P1' & 'P2', 'P2a’ AR

071209

-_—
=)
=
o
. N
W

1C502 6T ON 43 BEAD 590
" 78L62 " . REC501 . 220R
Vin_ Out 288 - -
G511 | 5 530 C513
100nF (<} 00nF
1C501 | 1D
78L05 6TON 43 BEAD G ol
12V 1L [ree— 3 L AR 2 T = Alternate to IC502
eC12VIN 2 —C532 MOUSER 512-74/AC86SC $.459
1000F 100nF
extra caq| RBS01
TO BOTTOM RH : ° NOTFITIED LOCAL 0SC. SQUARER %
i 14 NOTE:
LOCAL OSC INPUT Co-ax R508 NB Use Ti part only ! THE 'DOT' ON AN MCL4:1 TRANSFORMER
8 100R — CORRESPONDS TO THE HEX SHAPED PAD
LO — ON THE PCB.
From DDS Filter 503 . .
S6R T504
RVS01 soR K301 ° § il FOUND 12T IS ABOUT RIGHT
+2vIx RSl 500K MULTI T 3 2
[F12viX - N =L N 3 AS MEASURED ON AADE METER
L‘SZ() = »
€580 D501 09 _ RS02 /
1000F IN4148 1K 1 io0nr = N /
RSQ2
- SEE STAR FOR ADJUSTMENT DETAILS = Ii_ M
~
— = FITTED OVER TOP OF IC =4 SEC
_i i— _ ! = = c
. CsQl Ls01
BESTIE RSQI  InF RSQ4 660nH 14T ON T25-2
470R 'VALUE 39 ? if required DTG
D502 MAY ASSIST SQUARING D
N (635Ul Msg 1504 Picastar-users)
- =4 €505
1N4148 R524 = —
330pF
10K -
= RS1S
= o | cso6B 506,
= K2
510 C504 514 NF
R0 100 2uF o I l
660nH 14T ON T25-2
— — 0528
= = 100nF o
I » 10506 b T 1000F l 1C505 . — L sopr
B Gl Ve I:l_ +— Gl Ve = .
Rs25 Ds04 = ;’?K REIN.OUT L2 st B[ 1 I sl G cw
|4 DI S4 1 DI S4 1
TRS0S 4 ] G D4 Li— G D4 —i 1 e
— IN4148 . $2 3 $2 G
- D2 $3 —— ™ $3
RS31 4 RS o (1N mmsos w15 CW) D5 |y 3 THIS SECTION ADDED JAN/FEB 2007,
L 47K I\ YK ' ) BCs17 L FST3126 FST3126 3 “PADS" Mod. &
= IN4148 = = .
2R
R537
RF in-out CO-AX

cs01 MESV \1 ATTENUATOR PA
MR _IN OUT 1
MR N OUT ‘ l(EOIHF_ .
2K2
IF-IN-OUT — ~106mA on VK3PE MR
#527[’
€0-AX 1000

2N3904
Qx2 DC INPUT
RFC503 “ —
BC51 L 6TON43BEAD) 12V |1 REQUQ ‘172 = 2y
517 top view:- R522 100ul _]_ R -Lﬁ
GND 1 3 L 2 2 pin header
oi2v 2N3904 IS OPPOSITE | g 2K2//1k2 P 515 G 16 3 LOOUE(EZONLY)
= vix Y 1502 I 100nF RFCS04
I . S P 17 RADCOM i T | 1 i) L
B €502 ‘
+ 12V BPF -
c FIT FB ON EACH Drain LEAD 22uF = TO BPF
of TR1 to TR4
171214_R517 should be 2k2 in parallel with 1k2 (2k2//1k2)
060712 RFC504 CONNECTS TO 12V FOR PORTABLE COMBO
060711 added connector for panadaptor ?
21-06-11 CHANGED AC86 SQUARER CONFIGURATION VTR
07-12-09 minor tidy up only 1 :
010509CHANGED F/P FOR BC517'S s A
300409 CHANGE F/P OF LM3171
14-01-09 100nF
24-12-07 Update-2 _ CHANGED U310 TO J310's
23-02-06 PAD MODS ADDED TO SCHEMATIC & commercial pch magde _ i >
16-08-06 home made pcb built = about 12-15dB gain here?
MADE ALL CAP AND RES 0805 Post #3817 HAROLD USED BN61-302 CORES TO GET RESPONSE UP TO 6 METERS DRAWNBY.
14-08-06 STARTED 4 N
24-11-08 PREFOCALIPAATA 560-2-14  Footer Page 20 of 25. Pl il WEY TR
15-04-11 FIXED DIODES SYMBOL TO SHORT TYPE == O e O O BT AIECH 2 © =2
1 2 ‘ 3 ‘ 4 ‘ 5 ‘ 6 ‘ 7 ‘ 8




PICaSTAR IF BOARD section COMBO STAR Vers 'P1'

& 'P2'

i
2H
+10V INPUT 10V IF BY VK3PE & C.S. See G3XJP's Tx setup for process to set this value 06 - 04_ 1 4
+10V RECOOY 4 T
1000 1C601
623 __I_ 78L0S llzgis FROM DSP "R AF" OUT
2200F/16V 1 5
VII’\% Out I . SETCe 655 s RX-RH-AF )
Y v
X 698
= nt Il nF
643 =
g TO DSP "R IN"
2 o6 RX-AF-TO-PA-| RH %
5 .
= 2 RIGHTIN oy &
g
REC601 R613 = ImH o
+1ovRy 2 RREGL . a
[12VRX 1mH 6637 (663 | K3 g [ 100nF POLY ALT. 100nF "
6638 IIOOnF Ill)()nF ZDe01 2 REC607 m( AP TOPA LH
100nF )
= = = ] [dc voltages]
. REC602 £
+ovix o JREER 4 — v
12VTX =
- — T lmCe6iA : g =
C664B 100nF FROM DSP "L-AF" OUT
- RX LEFT AP T e b
696
InF
1000F
Co64 c
5 OFFICIAL MOD 25th JUNE 2007
— AD603 DIP ALTERNATIVE NE TO REDUCE POP ON LH CHANNEL
. . R638 DURING TR
[ FROM NARFOW Ao FROM. NARROW AGC 0 R637
= OR
TO DSP "RH IN"
BI-DIRECTIONAL AMP. IC606B
TLO2 RX-15KHz
Rx mode = 12v NF (was 1K) 4,7/10v 4u7/10V 6 [~ [5,4§V €662 w
cZ3 633
- RZ2
Alternate filters Tx mode 2 12v I 2+ 100nF V604
48 * 100R * 2% 5
100nF 619 626 RZ4 See STAR setup information for ~ C692 —
;Rm 4K7 NF (was 10k)  8OR 2R =661 processto determine this setting.  InF
A NI
C636
co-AX N/OUT 3 H [ o 1000F: Hb cen = = = Re07
E Inft 100nF 45V = 1 13
= 1' MODS. SUGGESTED BY BOB, MORJID Toose
= 1C603 =
o 023 4 Yvee a1 OVTOTX 030610 ° :
) 10K —g— G4 St 10V_IF fstan da
~3uH 322100 T502 core P ] OVTORX SHEET 2 o { FIT A RESISTOR HERE IF 4 pin header
5.5-65pF 0 5 ELECRET MIC. USED. 14
>-65p . D6IOL o | | J‘E 2 6 100nF NPO cap Farnell 88202 L—"— oY 6K (for Eletiret Mic ONLY) Lt —dq][®
BA24T | 560R¢ 624 8 [p3 1000, I o RI6X ’
20T, 10K/f5k6 gsnlzsd | dd h Bob' ) Mic. TNPUT—— a i
D60y ified v iti i
e > I 4 T Modified values|or|additions are in areas shown, refer to Bo 1s note: L
1 ) see MORJD's notesre usi
BA24  BA2M4
5.5-65pF mem eg BN43-2402
. T37-2 TAPPED AT 7T - TRIM POT VALUE CAN + connedts to codec
note: ALTERNATE TRIMMERS ~5.2uH [ R665 BE REDUCED IF RANGE o
w © 2V 4 18R 0.5w axial yro IS TOO WIDE — -
PN HEADER = Vin_ Out f JUNE 2007 Check G3XJP "Mods" document for value suggestions for G45 4 RMIC1
RFCOI0 RIX 2nd L e.g. for Low Z Mic's, C645 = 4u7, RMICI = 1k (omit R16K) —
10V_IF 8 2 . 50k wim pot Bourns 3306P or 3306F
10V_IF Ces6 — 100uH 100R mCI6X CB6% Mic-AF-TO-DSP "L IN"
(oo 100nF e 100F 220nF CE34  —
— WE /16v R
= (11 2 MIC-IN-TO-CQDEC [ WICINTOGODES
4 R627 06- 4 minor cosmetic mods only 1"6;_35
. 10k 22-11-13 R625 & 626 should not be fitted
For 10.695MHz Filter, use 10.710MHz crystal: ADDED 2nd LO HEATER 121208 010112 corrected R629 value
. lter vstal: 15-04-11 FIXED DIODES SYMBOL TO SHORT TYPE =
For 10.700MHz Filter, use 10.715MHz crystal: >§E;‘8 ‘ ( OP‘ll'I|0NAL J d) 180510 MODS, SUGGESTED BY BB,
not real Yy neede ) = 260808 possible changes to TR3 area, refer to Official Mods.
22-12-07 minor update
\ TR6]3
XTAL e-1 13th N 244 diod d.
FLIF +15KH; =2 [Pz 140907 CHANGED) Undated by: A
N . BRGRSLEIY g,% COMMEHCIAL IN-CONFIDENCE
C20X may need ) 21 5‘;; cIx TO IF SHEET 2 . 1C6078 STAR IF WITH MO! s AT 15-06-06 NOT TO BE DISCLOSED WITHOUT WRITTEN AUTHORTEY
to be reduced. 2 lf}ix L == - 7 i
{0 net Xtal C20%! f—30pF 13X noc_5
O net A Tipr 20pF CR“TM FILTER:- p PICaSTAR IF PCB (BASED ON G6ALU)
o © L SIBLY 10M4D (l’/NrILS X8106952 from Ran er CB) TLO2 PCB file namer- Size: Number. Issue
3 J - - = = m/pal
G6ALU 2nd LO N | astu pdat %megﬁ"ta or ko) age 21 of 25. A3 SHEET 1 OF 2 \Ver C Combo
C JERNATE TRIMMERS. _— Printed on: __6-Apr-2014___09:0008 Sheet 1801 22
\ File:_C:\ComboP2 COMBO-F_Shtt.sch @

Also, refer to curreat 'Modification list' (by Bob, MORJID). ‘

http://www.mOrjd.co.uk/bus-sgvitches.html




COMBO STAR Vers 'P1'

& 'P2'

PICaSTAR IF BOARD (sheet 2 ) for G6ALU LAYOUT

BY VK3PE & C.S.

Modified value, refer to Bob's notes

A

6 TRIF 0.125 ON BN43-2402
5 XFMR601

-

From IF_SHEET 1
2 FROM HEPOR} FROM HEPDRT

"MIXADAPTER" FST3125 MIXER BOARD (NOW PART OF IF PCB)
ALTERNATE FOOTPRINT
uz2 N
‘ 78L05 Cz12 cziA
[0V IF 10V JF 1 SV-MIXER 4u7/16V 4u7/10V 5v dc x L
7 f2 652 Sa i
1000F RZI Cz6 .||
FROM _IF_SHEET 1 x 1o 1I=CS'Zr33125 100nF
_IF_ 4 IC605 = =
- I -7 Gl Vee —1 |
‘ ; si G4
LO-INJECTION . DI 4
[ LO-NJECTION [ 1 RZIT )
L @ D4
FROM C1X (2nd LO) — 0 $2 @
2K2 D2 S3
| 7| = GND D3
TAACS6 |
itted) — —,

C:\ComboP2\COMBO-IF_Sht2.SCH

@ 10 + + i

10uF/16V

10uF/16V (C-CASE)

ALTERNATE FOOTPRINT

SCREENING OF THIS WHOLE ASSEMBLY IS VERY DESIRABLE

14 |
3
] [] )
1 |
[ 10 RZ9 4 =
2K2 é 637
IR ]
| 1]
10nE)
" s

“ZA
InF InF
CZI1A I CZI” IlOUnIlUOnF

LF-PORT

LABLES ARE "NET NAMES"
/IKE NAMES JOIN TO OTHER PARTS OF %HEMAT[C

Last updated 17-12-14 Footer Page 22 of 25.

LF-PORT,
TO SHEET 1

14-01-09

300708 minor update.

22-12-07 minor update

10-07-07 CONVERT TO 0805 PARTS
DRAWN BY VK3PE

16-08-11

Tide DRAWN BY:
Soe A3 | Dater 7un2013 Sheet 19 VK3PE
e [Time: 09:54:10 of (C) 2007-2013

C:\ComboP2'\COMBO-IF_Sht2.SCH
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INTERNAL SPEAKERS
(disabled by external Jack)

EXTERNAL SPEAKERS

19-05-13

& 'P2'

Do NOT fit charger if CR2032 battery is
used, as they are NOT re-chargable !

RE-CHARGEABLE BATTERY 3.6V

DRAWN BY:
VK3PE

(C) 2007-2013

1 ‘ 2 3 ‘ 4 5 6 7
ON test: approx. 18mA with no input signal B d - B
DSP OPTO ISOLATOR FOR PTT & KEY TO DSP DCSurly v o = Iq P
) v AR I F2 S Lo preflx 900
fix 1000 €902 TO00UE/16V l(](](!u}/l()V
pretix - RO09  IuF TANTI I °
10K
+12V 1902 ALT IS LM4950TS FARNELL 8181 225 Au$t.55
LM4940TS or LMA49S0TS or Farnell 1694024 ?
12V » RI16 INT R
£ LM4940TS 160608 R O
2 «
Wire this PTT signal to Mic socket - E ‘é 0o 'é 2., @ KRN L
ALT HOLE IN PCB C1000 T, <P 2662 1am 36 "
‘DASH' 4N25
EXTERNAL 'PTT' & 'KEY' INPUTS = 100F)] s PR o o0 LT '”J RN it JACKAL
JACKAZ 1 2 ROII
STy R1000 2 - FROM-RIGHT-IN J1___ROUT
— § PTTIN A 2 |& ] 4 FROM-RIGHT-IN IIW\, m | i RING
4 . ; : 100nF POLY
TIP C [[1P 1S 'STRAIGHT' KEY INPUT - NC TODSP / G to Loudspeakers (VIA JACKI1) -J' 3 ,TIP
STEREO SOCKET ’_I SIEREOSOCKEY
shielded cables from DSP section K73 n 11 L-OUM =
= 1 ERL PFT RY10 270k €903 220uF/16V
REY IN R2000 ) €909
1K €906 180pF
7] 8 . R907
ROV > ROM-LEFTIN =
ae A RY08” 270k
DIT* — 100nF POLY
907
ALT HOLE IN PCB = OuF/16V
GND
s COMBO STAR V 'P1'
% permanent wire links on PCB e r‘s
x R
= TFROMRTS DDS INTERCONNECT TO Trxavr CONTROLLER
LW n D—‘
T
2 FQU RI1100R FQ UD Fom > .
— o OPTIONAL REAL TIME CLOCK, BATTERY CHARGER [Prefix 2000]
= W-CLK 1 we W-CLK i
W-CIK D— - wck > To DDS section.
‘g o B R3 T00R AL SR eg Farnell 1431112
— Y. RS DA R2 DATA 12000 BATS4, BATS4S, BATS4C
[ DATA D—DATAL DATA > 2000 g .
= i L00R FROMIC303 ) (MRIMODEVR R202 - joonr "X | TO RTC BATTERY CONNECTION
(o] .07 3 R2001 ,
S 10-07-13 20000 < —— 3 VEAT, to CR2032 + pin
[ L00:E _| ~= 18mA charge rat] —
N = | 22000
BOREx222702021 BZX84-B5V1 or BZX84-C5V1
+12V. —
12V TO TFT_A PCB eg Element14 #1081403 or 9844392
1 3 8 . t t R d_ '{:lﬁs;(olgﬂcﬁlzr;j::zij‘zg ;:f\:edrgliOf ADDED 22-03-12 FOR RE-CHARGEABLE RTC BATTERY
-0V Input to Radio =5 the TFT display on the front panel CAUTION other ZENERS maybe REVERSED pin-out depending on brafd ¥
nd
Via QC tabs. _31
Q POWER TO PA's etc =
12v to PA Fan if needed.
Qcl Q2 6.3mm QUICK CONNECT TABS QC3  QC4  QCs Points on rear of PCB
e Qc Q¢ ¢ QC R793 __ FAN-POWER-OPTION oy
RL701 AS REQUIRED o
O] — MOLEX 22-27-2021
POWER-IN = ’ <
[ POWERT v .
g e 280413 tidy up only
E7|12 5 p POWER SWITCH 1000F s 12v TO OTHER SECTIONS 19-03-13 changed (Z2000) Zener diode to correct polarity part
Dl © P § Via "JLINKI & 2 IDC" 20-02-13 INTERCONNECT AREA, WIRE LINKS NOW SHOWN ON sCH
gyl E ia
1N4004 Power'on' SW. = =3 310812 removed line out parts
RELAY|DPST STHETOED g revised 150412.. pcb now C2aa << now for portable
D713 g 05-10-11 ADDED 2 PIN CONN. FOR 12V TO TFT DIS|
J_ (2 PLACES ON PCB) 5 16-08-11 COMBO 'C' VERS. REMOVED ALT JACKS AND UNUSED CONNECTORS
— 2 07-12-09 minor tidy up only
1N4004 < =
DPDT RELAY CAN ALSO BE FITTED
LaSt U datEd 17'12'14 FOC ter Pa e 23 Of 25 Date: 16-Aug-2013 Sheet 20
Size: A3
ime: 16:27:20 2
C1ComboP2\COMBO-OPTO_AUDIO Sch
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2

6

‘ 7 8

|
G3XJP

| ;
PICaSTAR

AD9951

DDS

|
‘COMBO PORTABLE"

"PLL"”
- alternate 3v3 reg AP1115AY33G-13 [mouser] 05 —03 - 1 4
DC INPUT
e XC6201P332PR FARNELL 360-5711 $1.18 +T
[ DDS3V DDS_s5Y 1 IFBI 2 i 3 1_3V3 l D
5v input from IC304 regylator " CCS
447110V o u7/10vV. +1 CC7
cca g W-CLK ——tU7/10V/
I DATA DATA
XC6201P182PRN FARNELL 110-6655
3
1 ; 1.8V {digital} Dvid
+ ] CC3 CCl6
-
XC6201P182PRN FARNELL 110-6655 $1.18 +T % AD9951
— I 1.8v 2| 5| ¢| 2 3| 9 9 5 5| g 2 =
DDs 5V 1 TR 2 3 1 Avd Avdd | | et
~lccr 212 %
bead u7/10V u7/10V T ¥ ¥ % Z 9 TS xXxpBgy
a 28805 J o &3 g 8 £
= o Z 3 2z 8 RR4
FERRITE BEAD - = L vour Z 2 B S Respr 36 e K
FFB3 alternate 1.8vreg AP1115AY18G-13 [mousef] Dvdd = 2| pvad ” PWRDWNCTL |—32
100nF 3! Dend >1.8wvad —3% Dvdd 1 c
from TRxavrb bead i 4 | avaa >L.8v Dend %ﬁ\:locogﬂ
[ DATA 5 £ pegr 32
. CC &1 Avad Agnd 3
« 1.8v &
[WaK W-CLK >
100nF 7 Agnd Agnd 30
8 ST 29 Avdd
[FQUD FQ UD ol OSC/REFCLK>1.28v >1.8vavdd Tcon Loeowdoen
= 9 | oscREFCLK>1.28v Agnd —28 T]OOnF -l-lonF TIUUPF
PCB TRACK DIRECT FROM BUTLER | NC s om sz VT — B
QSCIN n =
GSC-IN - s 1| cik Mope>1.8v 2 % Agnd —26
RRS
D 12__ Loop FLT >1.8V /; 2 AVdd 25
Caw 1o 1K =10mVnoise? 3 = = 3 z 3 3 £ £ : 6 J 2
> 5 & > & > > 2 & = 2 2
2 < < 2 < = = |9 S < A a &
I Butl 200 of 2ol of = = 2f g & Q] & S —_
test voltages. (Butler = MHz vt >1.8y = TR~ _=80mV 200MHz
Tuned for 80M band = Ol T *
>dc voltages cofT] =T _
& L 100nF cc6 T 1
= 4u7/10V =
= Vp-p s
NB 200MHz Scope, probe x10 P37
>1.8v] 1
BALUN CORE (SEE Bobs web pages FOR WINDING DETAILS)
RRI Ry  E480mV {Bob's:- BN43-2402 core, 3 turns tri-filar}
100R <100
il L
- 1
=40mV Avdd 2 P
" i
COMBO STAR Vers 'P1' & 'P2', 'P2a’ s o
y) v
=480mV .. S )
DDS IS NOW INTEGRATED ONTO THE SINGLE BOARD VERSION 03-09-14 Some test voltages added to DDS Sch
on 80M band, Butler is 200MHz
280413 REMOVED REDUNDANT DIP-28 CONN A
, , , , 130413 5V INPUT NET NAME CHANGED
100712 Nets 'REF-CLK' NOW 'OSC' TO CONNECT DIRECT 16-08-11 USED NOW ON COMBO 'C' VERSION PANEL
010611 reversed TT1 output for better PCB tracks
REF-CLK2 IS NOW 'GND' 13-07-06 DRAWN ORIGINALLY
WS DRAWN BY:
Last updated 17-12-14 Footer Page 24 of 25. D RIS VKSPE
i ime: 12:06:30 of 2 (C) 2007-2013
C:\ComboP2\COMBO-DDS.SCH
2 3 ‘ 4

| s

7 8




4 ‘ 5 ‘ 6 7 8

| |
STAR TIMER SECTION 10-05-13

PREFIX ALL WITH 700 NOW FOR SINGLE BD STAR

Possibly LM2937-10 ET/NOPD
Farnell 1564642
ver.s 'Pl ' & 'PZ' NB Max 500mA

COMBO STAR

or LM2940T-10.0
low dropout 1amp 10v reg
RS components #5359010
1C714
7810T 10V SOURCE FOR PCB
- —— A J = v
— IN _ouT +10V.
i 720 ED701
220uF/16V :‘,
o LED
= = o
S S 790
R756 K7
10R NOTE:
S, D, R L MOST OF THESE CONNECTIONS
ED © : are made on the PCB itself.
l1{07123 I @ :Il]gzl'lﬂ;ii N LED702 only the PA Bias line needs to
| - MLED be run to the PA's.
S o
from connector "JLINK1", pin 1 N 47K a7 Male header 10 pinx 0.1"
I v L w?: Oout 3 SV-TIMER EE! leia;’A G
z R752 +] C776 = 12\?63
© 2K2 33uF = 3 R
R757 PA Bias
) I 10R 2y
= = 10V 1‘2]: Rx
= 751 750 +12VTx = /R Status
47K 13 © = q e
e TR7I0 LED703 g PA dls«}blc input
10K ’
T ELED {:/\ (alternate input)
Wil LED'S ON PCB =
IN4148
R760 R792
47K
=| 16F627 e
IC711
]‘3' MCLR E L +12VRx >
MORE or LESS 8701 | kBT B HI2VIx >
16 [_~_
Refer to G3XIP's setup
instructions for using 1 A 0
this switch, (T s 8 | goMPobE EXT LINEAR
1 7 TCOCAL PA CTO
FOR MOST RA6 IN7 ouT7
BUILDERS, THE o RAI 18 S INe  Eours 10R ANT. CHANGE OVER LINE TO LPE—""
SWITCH CAN BE 8 7 2 RO R758
RBI  RAD IN4 Zour4
LEFT OUT. Sl
HS way N oS TO MATRIX
3 6 1 Tx PA BIAS
IN1 OUT | —= Tx PA BIAS>
6 ULN2803 11107]25 ¥ TRI09
FROM DSP ASSY. NDT2955
R761
K TR_STAT |
795
. <10k
LOW HERE DISABLES PA's
R794 PA_DISABLE-ALT
B Yook 15-04-11 FIXED DIODES SYMBOL TO SHORT TYPE
040310 R794 & R796 NOW 470R (WAS 1K)
07-12-09 minor tidy up only
R796 260909 REMOVED LM317 ALT 10V REG )
470R 010509:- added PA bias to JP401 in matrix
PA_DIS2 RG 10 PA DISABLE 55 SisABLE] 14-01-09
OR STl 12-01-09 possible Im2937 10v reg ?

FROM ATMEGA PIN 25 ON Trxavr VIA RT55

An output from the Trxavr will disable the Tx PA boards if the Peak
SWR board is used, when high SWR occurs.

PGMER INTERFACE REMOVED
01-10-09 J3 now 10 pins
040907 PCB BY CHRIS STAKE

REFER TO IAN G3VPX'S TIMER CHANGES
(USED IF HIGH SWR FOR SHUTDOWN OF PA) — >

If the Trxavr software is modified, it may also be used to limit the 020200
Transmit frequency ranges to comply with local juristrictions. This i
San, immriyumu rted in the-Trxavr firmwgse. " STAR TIMER D{z/%%rll) BEY.
PREFIX Ize&t updated 17-12-14"""F-0dter Page 25,0f 2 — e
s change has beelf made by VK3ATC andlss titd by VKIPE wi Size: A3 oo oo = % (C) 2007-2013
good results. C:\ComboP2\COMBO-TIMER .sch
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