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Application FPGA
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USB to Serial converter
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Power Supply

File: powersupply.kicad_sch
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Note: Tune C27 for sensitivity
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FPGA signal notes:
* APP_ICE* pins are fixed and cannot be changed
* APP_LED* pins can be swapped within their group
* All other pins are generic GPIO, and can be reassigned as needed.

Application FPGA
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Syncronous, active high
Syncronous, active low
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Note: Any generic SPI flash with >1Mbit capacity is acceptable.

Programming test points
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The CH552 is loaded with a TTY ACM firmware, to act as a USB-to-Serial converter

Due to the processor speed, not all baud rates are accurate. Here are the baud rates
achieved for common settings:

Setting	Actual		% error
9600	9615.38		0.16%
14400	14492.75	0.64%
19200	19230.77	0.16%
38400	38461.54	0.16%
57600	58823.53	2.12%
100000	100000		0.00%
115200	125000		8.51%
128000	142857.14	11.61%
256000	333333.33	30.21%
1000000	1000000		0.00%

Note: RTS/CTS lines are not implemented in the device firmware, but are included in the
      hardware design in case they need to be implemented. The intent is to use them in
      the 'modern' sense: Each receiving device asserts it's RTS signal as long as it is
      able to receive at least one byte of data on it's RX line, and clears it when
      it is not able to receive data. Each transmitting device will check their RTS
      input before transmitting on their TX line.

CH552

Note: RTS/CTS not implemented

USB-to-Serial Interface

Interface test points
USB C plug connector
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TODO: Change C6 to 1uF

3.3V regulator, supplies VCCIO

Not
connected

Power LED

(changes per datasheet minimum recommendations)

TODO: Change C5 to 1uF

Note: Placed on 2.5V line, so that it only lights
      after all voltage rails are powered.

Power-on sequence:

1. External power (3.3V_IN) is applied.
2. U2 (1.2V regulator) turns on.
3. Once 1.2V output is stable, U1 releases its PG output, allowing VCC_OK to go high.
4. U9 (3.3V regulator) turns on.
5. Once the 3.3V output is stable, U9 releases its PG output, allowing SPI_VCC_OK to go high.
6. U31(2.5V regulator) turns on.
7. After a short time, the internal POR circuit in the ICE40 allows it to boot.

From the Lattice documentation:Power Supply

Power Supply Test Points

TODO: Change C2 to 4.7uF

(changes per datasheet minimum recommendations)

TODO: Drop C1 or change to 1uF

TODO: Change C4 to 1uF

TODO: Change C3 to 1uF

1.2V regulator, supplies VCC and VCC_PLL

(changes per datasheet minimum recommendations)

1.2V, 10mA

2,5V, 10mA

Regulator for 2.5V supply from 5V USB


