Sheet: Stack Connector

Sheet: TX path

VHF: 144 — 146 MHz
UHF: 430 — 440 MHz

SPI1 is used for VHF Downlink
SPI2 is used for UHF Uplink
SPI3 is used for storage
UART4 is debug serial

SPI Mode

SPI1_MISO VHF_DATA_CLK °
SPI1_MOSI VHF_DATA_IO - In SPI mode, the TxRxCLK pin is configured to input transmit
SPI1_SCK VHF_CLKOUT o data in transmit mode. In receive mode, the receive data is available
ADF1_CE VHF_CE vH F Tx D ! H k on the TXRXDATA pin. The data clock in both transmit and receive
ADF1_SWD VHF_SWD o wn , n modes is available on the CLKOUT pin. In transmit mode, data
ADF1_SREAD VHF_SREAD _ is clocked into the ADF7021 on the positive edge of CLKOUT.
ADF1_SLE VHF_SLE 2 In receive mode, the TXRxDATA data pin is sampled by the
ADF1_SDATA VHF_SDATA S microcontroller on the positive edge of the CLKOUT.
o
ADF1_SCLK VHF_SCLK To enable SPI interface mode, set RO_DB28 high and set
ADF1_MUXOUT VHF_MUXOUT R15_DB[17:19] to 0x7. Figure 8 and Figure 9 show the relevant
ADF1_TEST_A VHF_TEST_A timing diagrams for SPI mode, while Figure 60 shows the
ADF1_PA_ENABLE VHF_PA_ENABLE . . .
recommended interface to a microcontroller using the SPI
File: tx.sch mode of the ADF7021.
Sheet: RX path MICROCONTROLLER ADF7021
MIso TXRXCLK
SPI2_MISO VHF_DATA_CLK - ROATA
SPI2_MOSI VHF_DATA_IO SCLK cLKouT
SPI2_SCK VHF_CLKOUT -
ADF2_CE VHF_CE ° SWD
UHF RX Uplink
ADF2_SREAD VHF_SREAD z'l;i_m
ADF2_SLE VHF_SLE ok §
ADF2_SDATA VHF_SDATA ; AOF7021 5P Mode) to 1 p—— 8
igure 60. 7021 lode) to Microcontroller Interface
File: stack.sch ADF2_SCLK VHF_SCLK g
ADF2_MUXOUT VHF_MUXOUT
ADF2_TEST_A VHF_TEST_A
ADF2_PA_ENABLE VHF_PA_ENABLE
File: tx.sch
. A VHF and UHF packet radio for the sky
Improvement suggestions: .
— Add “sniffer” port aka power splitter after LNA to another SMA to connect to external SDR Nick @stergaard
— Add more GPIO to the external switching conncector AAUSAT6
— Seperate LDO for ADF TCXQ Sheet:
— Make 10pF caps with a bigger footprint for example Capacitor_SMD:C_1812_4532Metric for the PA N eet: /
- Shall we add a Harwin M83 interface too? File: vhf_uhf_com.sch
— CAN
— Power Title: SKYpeater
- Ethernet? Size: AL [ Date: Rev: 1.0
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Power Options

Stack Connector
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According to CubeSat Kit "Standard"
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We don't use the un—protected supplies on H2

NOTE: <something>(NC) are not connected stack
pins, the netlabels are used to make the mirror
header connect to it as a mirror.

Nick @stergaard
AAUSAT6

A VHF and UHF packet radio for the sky
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Power amplifier
Mostly from RF6886 datasheet
BIAS Voltage:
We connect Vregl and Vreg2 together. +5V TPUSB7OAIOB
| don’t think we need to tune these sperately.
Use TPS7A05 series when we tesed what voltage we need. 1 IN ouT! 5
+5V U403 3
TPS7A05 €301 N [=)
1uF =
LN outf® 2
cu38 31eN N *
2 GND c437
1uF =
S GND 10uF
:L VHF_PA_ENABLE +3.3V
GND GND T
VHF_PA_ENABLE
C516 C439
10uF 10uF
jTPEOQ
Vregl
s R5Q5] R5 R5%ND oD +3.3V NOTE: This is to make it easy to hack
€511 OR OR OR if we need to test with seperate supply.
1uF Loop._filter o
X ) JP301
3 '3 '3 NSDLdErJumpEr,Z,BrIdgEd
o
S GND R512 R513
q
S 560R 270R PWR_FLAG ¢
© REO4 C512 RE_TX €530 C436
I , 220R 2.2uF »ﬂ_ ST 1nF L 10nF
GND M 0
GND »—I 5521& - €527 _L 529
GND Ij IR PN B ’ c304 + €305 470pF 15nF oD
R501 €508 2 L5828 GND 18pF 18pF ad
C505 GND| & @ v m o 2
220R 55 ¢ | 220pF | & oS < GND GND GND 3 = 1. X501 SPI Mode
vee == RFout 1502 GND —{OUTIIL EN In SPI mode, the TXRXCLK pin is configured to i i
2y % RFout 12.55nH RS08 o FTSHNBPK19.44-T1 n SPI mode, the Tx pin is configured to input transmit
3 : Eval board names & data in transmit mode. In receive mode, the receive data is available
vce uso1 RFout . . . .
C503 b NC RF6886 RFout I— R2 R1 o on the TxRXDATA pin. The data clock in both transmit and receive
100pF GND 5| vreq2 RFDut c11 modes is available on the CLKOUT pin. In transmit mode, data
rs.g 2 €306 is clocked into the ADF7021 on the positive edge of CLKOUT.
61 rF RFout 10pF 100pF 13 c12 p g
n ou P €517 | €518 | €519 P GND In receive mode, the TXRxDATA data pin is sampled by the
L501 C506 VUUUUOUU 27pF | 10pF | 1.2pF 531 microcontroller on the positive edge of the CLKOUT.
8.2nH  22pF == ZOZHZNZ GND GND GND GND 433V f05023F R510 g‘;’zs —_ 22pF 433V To enable SPI interface mode, set RO_DB28 high and set
. . 15_DB[17:19] to 0x7. Figure 8 and Figure 9 show the relevant
R RERER) " 3R9 |” . A R15_DB[17:19] Fig d Fig; how the rel
Note: Component values based on the 433MHz to 470MHz evaluation board schematic ll‘ % < o timing diagrams for SPI mode, while Figure 60 shows the
GND - J_ C532 recommended interface to a microcontroller using the SPI
302 303 GND 10nF mode of the ADF7021.
10nF 220pF MICROCONTROLLER ADF7021
C533
+3.3V % VHF_MUXOUT 100nF GND miso TXRXCLK
GND GND L301 o ©f N ©f W | M | - Of o ﬂ(y\ SP1Most Ki’:’lﬁm
68nH GND T P I I I I I I S o o ) SCLK
2 SE‘Z‘QBSEBEUSE ce
C524 & 85 © “2xzS88% GND o
10nF L o > 2 - . SREAD
LNA VCOIN CLKOUT RSiﬁiK DVHF_CLKOUT z'l;im
2] VREG1 TXRXCLK [23——{RBTH_~——QVHF_DATA CLK o H
GND 31 voo1 TXRXDATA P4 [RETY DVHF_DATA_IO, 5 3y &
QPA0163L T1oF 4 RFOUT SWD 33 1K DVHF_SWD ﬁ Figure 60. ADF7021 (SPI Mode) to Microcontroller Interface
uso6 ||C5;O GND 2] RFGND vop2 |2
xLNC rRFoUT }2 1 61 RFIN U502 VREG2 PL L o535
503 71 RFINB ADF7021BCPZ ADCIN P& L 10nF
x2{ NC GND [2 L5om 81 R_LNA GND2 29—‘9 100nF
VDD4 scLk B&-avHF_scLk
RERX_31 RFIN vs |4 LNAENABLE  GND RSET SREAD [2L-DVHF_SREADCND GND
Chlit . 2500 VREGA SDATA BE-qvHF_SDATA  GND
100nF| GND4 SLE P5-AVHF_SLE
11pF 1K1 ol ol <
o] W] ] = ) =
XX xXXJlo=zaB2 =z wWw
SEEECESTlEOEO
GND GND GND q(:q(g(&r\ o[ OY &&N ™ 3]
s Ba B O O OV
<L <L VHF_CE
C526 VHF_TEST_A
10nF 100nF GND  GND
TP405 TP406
4 FILT_I FILT_I
GND GND GND The IF Filter response can be
viewed on a spectrum analyzer
by AC coupling
Miscellaneous things\ RF TX/RX switching
RF TX/RX switching
M74VHC1GTO4DFT1G +3.3V
+3.3V éioéH\ELD 1.032'"X1.032" SMD éSFOSH\ELD 1.032'"X1.032" SMD Potential oh 5V: . e e .
e tes s 2 e tes s 2 TQP7M9105 VHF_PA_ENABLED—2—| \N%
TQP7M9106 3 { 6N ouT |4 LNA_ENABLE
| | | | MMZ09332BT1
RFPA3800
BGA2776
C504 | o | | © | RF6886 o
220F | 2 | | 2 | GRF5115
& & SKY65366-21 for UHF c421 U405
L PR —| L PR —|
SKY65367-11  for VHF AS193—73 VHF_PA_ENABLE )
ha ha 100pF 1C0401L'F 1402 A VHF and UHF packet radio for the sky
Potential PA 7.5V: RE_TX I‘lJZj rv1 6 ’ RFouT Nick @stergaard
GND GND GND AFICOOLNTL < J15—||—10 AAUSAT6
RFPA3800 RF_RX 31,5129 |4 LNA ENABLE
TAT74278 G N Sheet: /TX path/
CLL0 r:L File: tx.sch
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Power amplifier
Mostly from RF6886 datasheet
BIAS Voltage:
We connect Vregl and Vreg2 together. +5V TPUSL’70A705
| don’t think we need to tune these sperately.
Use TPS7A05 series when we tesed what voltage we need. 1 IN ouT! 5
+5V U503 3
TPS7A05 Chh2 N [=)
1uF =
LN outf® 2
c538 31eN N *
) o GND €537
uF =
S GND 10uF
r:L VHF_PA_ENABLE +3.3V
GND GND T
VHF_PA_ENABLE
C416 C539
10uF 10uF
jrpuoa
Vregl
s R4Q5] R4 R‘*%ND oD +3.3V NOTE: This is to make it easy to hack
Ca11 OR OR OR if we need to test with seperate supply.
1uF Loop._filter o
X ) JP4O1
3 '3 '3 NSDLdErJumpEr,Z,BrIdgEd
o
- GND R412 R413
= PWR_FLAG "ﬂ
560R 270R —
© R4O04 C412 RE_TX 430 €536
I , 220R 2.2uF »ﬂ_ ST 1nF L 10nF
GND I
GND »—I g“ziui - cu27 _L cu29
GND Ij IR PN B ' cu45 ~ Cubb 470pF 15nF GND
R401 408 2 L5828 GND 18pF 18pF ad
€405 eND| & 26 a=F 8 =
220R 5 5 ¢ | 220pF oo g < GND GND GND = SPI Mode
Livee 5% RFout 1402 —3ourin enix X0t
2 oo 12.55nH R408 GND o FTSHNBPK19.44-T1 In SPI mode, the TxRxCLK pin is configured to input transmit
3 vee RFout 29N Eval board names & data in transmit mode. In receive mode, the receive data is available
C403 b xic Rgggéﬁ E;Du: I— R2 R1 o on the TxRXDATA pin. The data clock in both transmit and receive
100pF GND 5| vreq2 RFDut c11 modes is available on the CLKOUT pin. In transmit mode, data
6 RTFE.g RFDut 100F 1(:040“1 c13 c12 is clocked into the ADF7021 on the positive edge of CLKOUT.
n ou P C417 | C418 | C419 P GND In receive mode, the TXRxDATA data pin is sampled by the
L401  C406 VUUULUU 27pF | 10pF | 1.2pF cu31 microcontroller on the positive edge of the CLKOUT.
8.2nH  22pF == ZOZHZNZ GND GND GND GND 433V 1C04023F R410 (;ZQE —_ 22pF 433V To enable SPI interface mode, set RO_DB28 high and set
’\J(mJ(mJ(“J(“J(“J( ' " 3R9 |ﬂ T ﬁ R15_DB[17:19] to 0x7. Figure 8 and Figure 9 show the relevant
Note: Component values based on the 433MHz to 470MHz evaluation board schematic ll‘ ? < o timing diagrams for SPI mode, while Figure 60 shows the
GND — J_ C432 recommended interface to a microcontroller using the SPI
CL443 Chby GND 10nF mode of the ADF7021.
10nF 220pF - MICROCONTROLLER ADF7021
+3.3V % VHF_MUXOUT 100nF GND miso TXRXCLK
GND GND L405 o ©f N ©f W | M | - Of o ﬂ(y\ B SP1Most TARXDATA
68nH GND | R I I I S S R I RS 0 0 ) SCLK CLKOUT
O OdHOoONOEMMHNE cE
5 $2795728558¢8s o
cu24 & 55 © fxS88% GND e
LNA 10nF 1 b 2 ¢ epi0 g
VCOIN CLKOUT RQiﬁiK DVHF_CLKOUT SDATA
2] VREG1 TXRXCLK 22 ——{RGTH_~——QVHF_DATA CLK o H
GND 31 voo1 TXRXDATA P4 [RETH DVHF_DATA_IO, 5 3y &
QPA0163L 4 RFOUT SWD 33 1K DVHF_SWD : Figure 60. ADF7021 (SPI Mode) to Microcontroller Interface
11pF -
us06 ““‘2’0 GND 2] RFGND vop2 |2 4y
xLNC rRFoUT }2 1 61 RFIN U402 VREG2 PL L cuss
L4053 71 RFINB ADF7021BCPZ ADCIN P& L 10nF
x2{ NC GND [2 L5om 81 R_LNA GND2 29—‘9 100nF
VDD4 scLk B&-avHF_scLk
RERX_31 RFIN vs |4 LNAENABLE  GND RSET SREAD [2L-DVHF_SREADCND GND
C541 oo Q400 VREGA SDATA BE-qvHF_SDATA  GND
100nF| GND4 SLE P5-AVHF_SLE
11pF 1K1 ey <
o] o] o =] =
E‘EEEZZQZZQU’M
SESECESTlZEOEO
GND GND GND ] <] O] O] ] ©] O O — N 1] I
AT ALANRT
VHF_CE
C426 VHF_TEST_A
10nF 100nF GND  GND
TP505 TP506
4 FILT_I FILT_I
GND GND GND The IF Filter response can be
viewed on a spectrum analyzer
by AC coupling
Miscellaneous things\ RF TX/RX switching
RF TX/RX switching
M74VHC1GTO4DFT1G +3.3V
+3.3V éQFOéH\ELD 1.032'"X1.032" SMD éz;OSH\ELD 1.032'"X1.032" SMD Potential oh 5V: . e e .
e tes s 2 e tes s 2 TQP7M9105 VHF_PA_ENABLED—2—| \N%
TQP7M9106 3 { 6N ouT |4 LNA_ENABLE
| | | | MMZ09332BT1
RFPA3800
BGA2776
C404 | b | | b | RF6886 enp
220F | 2 | | 2 | GRF5115
& & SKY65366-21 for UHF c521 U505
L PR —| L PR —|
SKY65367-11  for VHF AS193—73 VHF_PA_ENABLE )
ha ha 100pF f0501L'F 1502 A VHF and UHF packet radio for the sky
Potential PA 7.5V: RE_TX I‘lJZj rv1 6 ’ RFouT Nick @stergaard
GND GND GND AFICOOLNTL < J15—||—10 AAUSAT6
RFPA3800 RF_RX II 31,5129 |4 LNA ENABLE
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STM32F40x MCU Selectable CAN Temperature Sensor
Place under PA 33y
+3.3V +3.3V *o
U204 Soitod0 " mT
SNE5HVD230M) 12¢1.50A  1fcp, o
I — o
O
aay Jdofgg g canmt 1o 2ciscl 2| S
= CANLRX 4] o = cann
STM_RESET 14 zooococoog 23 SYS_WKUP 5 STEMP_ALERT O
b»  BOOTO high is system memoWRITAG — |NRST 32229223 PAOY CANL EN x| Vref o CANL Alert
pald BOOTO low is flash memory = > PAL %—DADH,CE m Rs 3 A0
83 - BOOTO PAZ[-22—————IADF1_SREAD eneble AN R232 - AL 4
n e ? « TODO: Dunno why s}ﬁgbat thinks this should be powered®A3 ”—GADH,SLE 10K A2 3
= VCAP_1 PAGl2S —  QADF1_SDATA
5 w VCAP_2 PAS|20 —  aADF1_SCLK GND 4 D;g;eoamsop
GND €205 = 206 2L JVREF+ PA6 |31 x
2.2uF o 2.2uF PAT3Z— pspi1_MOSI GND
PABIE L —  QADF1_SWD +3.3V
Paof-68 —  qapF2_swo ctove o
€203 GND  GND PA10 %USB oTe FS b a0t1001 o ©
27pF Y201 See AN2867 for PALL 2t 2 12C1_SDA 1 o
12MHz ascillator design pa12 7L USB OTG_FS_D+ =====——1 SDA o
T 12C1 SCL_ 2 S
pass| 72 SWDIO scL
12 |ouo PaLs |76 SWCLK +3.3V
O] 5 = Alert | STEMP_ALERT 1
PH1 PAISL L DADF1_PAENABLE 7| 20
I I GND 6
LEDO 97 Ipeg ppof35 TIM3 CH3 " :; 2
C204 ADF2_SLED———98 1pgy PB1 |28 - =
GND »7pF ADF2_SCLKD—————L{PE2 PB2|3L BOOTY S & =] MCP9804_MSOP
ADF2_SREADD—————2 1 PE3 pe382  SPI3SCKy ey ST o U206
ADF2_SDATAD————————3 1 PE4 peuf20  SPISMISOqagp) s GND
ADF2_CEG———————4 |pEs pB5 L
LED UHF.TX 5 fppq PB6 22 % GND
LED_UHF_RX 38 |oc5 pp7j83  12C1 SDA
TEMP_ALERT 039 fprq ppgl85  12C1 SCL
LED_VHF_TX 40 fprq P9 |26 %«
LED VHF RX 41 fpgqq PBIOI L —  pspi2_scK
w22 {pE1g PB11 |8
SDCARDEN 43 fppy; PB12f2L — DADF2 PA_ENABLE
SDCARD_DET 44 fpp< pPB13 22
ELASHENB 45 fppy PBI4f23 — QsPI2_MISO
46 {pE1s5 PBISI24—  DSPI2_MOSI
CANIRX 81 |opy pco L5
CANLTX 82 fpphy pct L6
CANLEN 83 lpp; P2 QADF1_TESTA
x84 {pp3 P38 QADF2_TESTA
R212USARTS Tx HSZ PD4 PCh —aéi ADF1_MUXOUT
PAY_TX)-[ O ] PD5 PCS|2t— _QADF2_MUXOUT
R213
PAY_RX){ OF ] USART2 RX 87 |npg pcel63 USART6_TX SD Card
i 88 |- pey |64 USART6_RX . 1204
-SYS,TX -R215U5ART3_TX 35 ppsg pcgl-83 TIM8_CH3 Micro_SD_Card_Det_Hiraose_DM3AT
oo [ORR2 L0 USART3 RX 56 | g pCol 66 TEMP ALERT 1
57 |op1o pciol78 UART4_TX
28 {pp11 pci1 |22 UART4RX 5L pat2
59 |opis pc1o |80 SPI3_MOSI SDCARD_EN" 2 | o5 e |
TIMb CH2 " 60 | opis o I FLASH_EN_A *+3-3V P13 MOSI 3 | cyp =
TIM4 CH3 61 8 4
R205TIM4_CH2 ===~ PD14 < PC14f—xX VDD |
P OR —— A LTls
O PWM I OR b o e s TIM4_CH4 62 |ppis wunons PC15l—9 x SPI3SCK 5] /¢ -
0_PW Z)E—_WTIMQ i S5555 6 oo =
0_PWMI)}— OR F———="= of N <] o o] U202 T SPIBMISO 7| arg =
R209TIM3 CH3 AN STM32F407VGTx GND 58| patt =
[[O_PWME)» —{OR Jo=oo =<1 LR R T oTiMe o3 SDCARD_DET10] e s
10_PWM6)—{ OR ] ~ 91 peT_B SHIELD 2L
NOTE: Additional 10, for example for external PA switching GND y - 1
GND GND
USART6_TXR224
[OR }AUX_TX_OPTL Flash #A
225
USART6_RXR2Z553"1 (RUX RX OPTL JTAG as SWD 33y
R226
T o AU OP 2] Blinkenlights UARTS TX 4 Fomm e 205 234
[OR_AUX_RX_OPT2 265 2] onn” U210 100n
NOTE: Same UART for two places on the stack CND™ L70R UARTARX 3| [uor py w250128Jv
o —
SWQYO 41 1pi_Most |2 L33y ELASHENA 107g vee 8 R292
21 TDO_MISO | SPI3MISO 24 po(101) RST(103) GND  22R
& ™S = 31 Wp(102) cLK |8 [ =PIk
SWCLK 7 g 4 5 SPI3 MOSI ——
USB Power and Data STM_RESET 8 TeK-SCK |2 eNe b1(100)
LED_UHF_RX RST < y
201 PWR_FLAG VBUS 33V 9 yer GND
See AN4775, section 5 |;5p ¢ Receptacle_USB2.0 10 GnD
st PWR_FLAG U203 +3.3V <
SHIELD @ TPS7133QDR S bt GND Flash #B
- +3.3V
AL €209 €235
GND .-%} 10uF u211 100n
g ” MHL MH2 MH3 MH4 w2501280v
2 —
o 3 g gy FLASHENE [ vee |8 R293
1 SPI3MISO 24 po(101) RST(103) GND  22R
E 230 we(loz) cLe 2 SPI3_MOSI —— R
ok GND DI(100) |>—SPI3.MOSI
R22 Supply from USB power y
ith d indicat
USB_QTG_FS_D+ 51K with power good Indicator K R230 2x2.2yF for VCAP GND
Ny N N[ D202 10K 6x100nF for VDD
9”9 PG_LED 1x100nF + 1pF for VDDA
VBUS 5202 C542 Green 1x100nF + 1uF for VREF if seperate
USB_PWR_ENABLE 10uF R234
/]\ ¥ D203 10K +3.3V
GND 4 VBUS Eégmﬁ e PWR_LED A VHF and UHF packet radio far the sky
L%I%—T GND N Red 0205 Nick @stergaard
GND
GND R217 LEDO co1g | AAUSAT6
I - GND <\ Red 100n Sheet: /MCU/
o of° TODO: Do we need both series resistors File: mcu.sch
USB 0TG_FSD e f
and ESD protection chip?
. e Title: SKYpeater
. GND . or -
See AN4879, section 2.2 . GND - 5D card Size: A3 [ Date: Rev: 1.0
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