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Improvement suggestions:
- Add "sniffer" port aka power splitter after LNA to another SMA to connect to external SDR
- Add more GPIO to the external switching conncector
- Seperate LDO for ADF TCXO
- Make 10µF caps with a bigger footprint for example Capacitor_SMD:C_1812_4532Metric for the PA
- Shall we add a Harwin M83 interface too?
   - CAN
   - Power
   - Ethernet?

C
on

tr
ol

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

VHF: 144 - 146 MHz
UHF: 430 - 440 MHz

UHF RX Uplink

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

Stack Connector
According to CubeSat Kit "Standard"

Power Options

We don't use the un-protected supplies on H2
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BIAS Voltage:
We connect Vreg1 and Vreg2 together.
I don't think we need to tune these sperately.
Use TPS7A05 series when we tesed what voltage we need.

RF TX/RX switching

RF TX/RX switchingMiscellaneous things

Mostly from RF6886 datasheet

Note: Component values based on the 433MHz to 470MHz evaluation board schematic

Potential PA 7.5V:
AFIC901NT1
RFPA3800
TAT7427B

Potential PA 5V:
TQP7M9105
TQP7M9106
MMZ09332BT1
RFPA3800
BGA2776
RF6886
GRF5115
SKY65366-21  for UHF
SKY65367-11   for VHF

Power amplifier

The IF Filter response can be
viewed on a spectrum analyzer
by AC coupling

Loop filter

Eval board names
R2

C13 C12

R1
C11

LNA

NOTE: This is to make it easy to hack
if we need to test with seperate supply.
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BIAS Voltage:
We connect Vreg1 and Vreg2 together.
I don't think we need to tune these sperately.
Use TPS7A05 series when we tesed what voltage we need.

RF TX/RX switching

RF TX/RX switchingMiscellaneous things

Mostly from RF6886 datasheet

Note: Component values based on the 433MHz to 470MHz evaluation board schematic

Potential PA 7.5V:
AFIC901NT1
RFPA3800
TAT7427B

Potential PA 5V:
TQP7M9105
TQP7M9106
MMZ09332BT1
RFPA3800
BGA2776
RF6886
GRF5115
SKY65366-21  for UHF
SKY65367-11   for VHF

Power amplifier

The IF Filter response can be
viewed on a spectrum analyzer
by AC coupling

Loop filter

Eval board names
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C13 C12
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C11

LNA

NOTE: This is to make it easy to hack
if we need to test with seperate supply.
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DAT21

DET_A10

SHIELD 11
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CMD3
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CLK5

VSS6

DAT07

DAT18

DET_B9
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Micro_SD_Card_Det_Hirose_DM3AT
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ADF2_TEST_A

ADF2_SWD

ADF2_SLE

ADF1_SREAD

ADF1_TEST_A

SPI1_MOSI

ADF1_SCLK
ADF1_SDATA

ADF1_PA_ENABLE

ADF1_SLE

ADF2_PA_ENABLE

ADF1_SWD

SPI2_MOSI

ADF2_MUXOUT
ADF1_MUXOUT

ADF2_CE

SPI1_SCK
SPI1_MISO

ADF1_CE

ADF2_SREAD

SPI2_SCK

SPI2_MISO

ADF2_SCLK

ADF2_SDATA

SYS_RX

CAN1L

CAN1H

CAN2L

CAN2H

PAY_RX
PAY_TX

SYS_TX

H2.14

IO_PWM5

GND

IO_PWM6

IO_PWM3
IO_PWM2
IO_PWM1

AUX_RX_OPT1

AUX_RX_OPT2
AUX_TX_OPT2

AUX_TX_OPT1

USART3_TX
USART3_RX

CAN1_TX
CAN1_RX

SPI3_MOSI

SPI3_MISO
SPI3_SCK

LED_UHF_RX

LED_VHF_TX
LED_VHF_RX

LED_UHF_TX

I2C1_SCL
I2C1_SDA
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LED_VHF_TX

TEMP_ALERT_1

TEMP_ALERT_1

I2C1_SCL

USB_OTG_FS_D+

SPI3_MOSI

USB_OTG_FS_D-

SWCLK
SWDIO

SPI3_MISO

STM_RESET

SPI3_SCK

FLASH_EN_B

FLASH_EN_B

TIM4_CH3
TIM4_CH4

TIM4_CH2

TIM8_CH3

SDCARD_DET

USART6_TX
USART6_RX

CAN1_TX
CAN1_RX

USART6_TX
USART6_RX

TIM4_CH3
TIM4_CH4

TIM4_CH2

TIM8_CH3
TIM3_CH3

USB_OTG_FS_D+

USB_OTG_FS_D-

SDCARD_EN

LED0

LED0

LED_UHF_TX
LED_UHF_RX

USART6_RX
USART6_TX

TIM3_CH3

SYS_WKUP

CAN1_EN

CAN1_EN

FLASH_EN_A

FLASH_EN_A

SDCARD_EN

I2C1_SDA

SPI3_MISO

SPI3_MOSI

SPI3_SCK

USART2_RX
USART2_TX

UART4_RX
UART4_TX

SPI3_MOSI

SPI3_MISO
SPI3_SCK

I2C1_SCL
I2C1_SDA

SDCARD_DET

SWCLK

BOOT1

SYS_WKUP

STM_RESET

UART4_RX
SWDIO

UART4_TX

TEMP_ALERT_0

GND

TEMP_ALERT_0

SD card

Place under PA

Supply from USB power
with power good indicator

TODO: Dunno why symbol thinks this should be powered

Temperature Sensor

ETH

See AN2867 for
oscillator design

Slave address
0011000

For STM

Flash #B

See AN4775, section 5

STM32F40x MCU

2x2.2µF for VCAP
6x100nF for VDD
1x100nF + 1µF for VDDA
1x100nF + 1µF for VREF if seperate

SD Card

USB Power and Data

Flash #A

NOTE: Same UART for two places on the stack

Slave address
0011001

Selectable CAN

TODO: Do we need both series resistors
and ESD protection chip?

BOOT0 high is system memory
BOOT0 low is flash memory

NOTE: Additional IO, for example for external PA switching

JTAG as SWD

See AN4879, section 2.2

Set low to
enable CAN

Blinkenlights


