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PMOD, specialized versions. These PMODs offer an array of options while attempting to keep to
standard digilent pinouts. With "SPI Slave", the pmod controls the bus and the project responds.
On "SPI Master", the pmod is a peripheral device to the project. The bidir/uart header is flexible.
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using digilent's numbering.
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Misc PU/PD.
Project reset is pulled-up via
the user switch, project clock
PD via its own manual switch.

S
P

I1
U

A
R

T
1

I2
C

0
I2

C
1

Multiplexed signals to increase I/O at low cost.
HK CS low gives access to both
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out* to avoid the need to maintain state while
CS low. The recipe is RP2040 GPIO1:

* LOW -> management (HK SPI/TT MUX)
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RP2040 on board, accessed via USB.
Project clock from RP2040, external or manual, DIP
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jumpers) on outputs, full access to 8 in, out and
bidirectionals via PMODs, all pins broken out in headers.

Power via +5V USB, or 5V breakout pin. On-board
regulation to 3v3 and 1v8. VDDIO is 3v3, including
on PMODs.

Changed to smaller SOT-23 LDO for core supply. If using the
2112, can still get up to 600mA which is more than we need
and should be safe for external draw.
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to be supplied from demo board without issue
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and will try to access this flash. Thus, we populate the pull-ups
regardless of flash stuff status, and have some stable values on
the lines at all times.
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async reset

Flash program header
Note: should we replace
3v3 with RUN, to be able
to reset/hold while updating
flash?

Supply bypass, place near
1, 10, 22, 33, 42, 49

WE 830108206909:
CFPX-180 model
10 ppm tol, 20ppm stab
CL 8pF

Short to hold in reset

When held low on powerup, flash
SS determines boot mode
(HIGH == flash boot, LOW == USB
device)

VREG_VOUT: int core
regulator, 1.1V
Can supply DVDD
Place 1uF in/out
bypass near pin.

Factory test
mode: GND

1v1

USB_VDD supplies USB PHY, nominal 3v3. If IOVDD is 3v3, can share supply.

In fact, in this and many applications, IOVDD, USB_VDD and ADC_AVDD are
all powered directly from a single 3v3 supply, with the 1v1 digital
core being handle by on-board regulator.

RP2040 Basic Support

Note: SS pulled-up
externally, from
bootmode switch

Flash

Supply bypass,
near 23, 50

Logic supply, nominally 3v3.

Rule of thumb
C1, C2 = 2 * CL - 2 * Cstray

Using a stray cap of 5pF, gives
Cn = 6pF

Into:
CL = (C1 * C2) / (C1 + C2) + Cstray

These Cn = 6p give
CL = 8pF -- just what we need.

Quad SPI requires QE bit in
status register-2 to be set.
In this case, ~{WP}becomes
IO2 and ~{HOLD}becomes IO3.
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