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addresses allocation
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AD5420 Transfer function (0 to 20mA mode)

Current Source and Monitoring

Internal reference
decoupling

NB: Available in P&P @ JLC

Power supply:
3.3V_Logic

V = 3.3V
I = de minimis

CC_SUPPLY_ANALOG
V = 22V
I = Up to 5 mA

Digital side decoupling

Pull-up/Pull-down

Current limiting
(Max 2 mA at 20V)

Analog side decoupling

i2c address
1000000

Each codepoint is 0.000305 mA = 0.305 uA

I2C address bits

Current sensing
V_sense = 160mV @ 2mA

Separate DVcc supply
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VBUS_USB

Under worse case assumptions:
Vout = 30V Iout = 50 mA
Vin = 4.5V Efficiency = 0.5

I(L) = (30*0.050)/(4.5*.5)
I(L) = 0.66A

Inductor ripple worst case:
D I(pp) = 0.4A

So rating for inductor:
0.66+0.4/2 = 0.88A

Rounding to 1A for design margin

==> 10 uH / 1A

i2c address 0101111

To discharge "rapidly"
when changing voltage
with no CC output

1 uF, 30V, 40 kR
-> below 5V in 80ms

Controllable DCDC output

Digitpot
(wiper = 100R (nom))
range 0 to 5k
(with wiper: 0.1 to 5.1)

Vref FB = 0.795V

Maximum output range of DCDC:
40K -- 1.4k --> 23.5V
40K -- 6.5k --> 5.687V

Max voltage at digitpot terminal:
30V vout (more than achievable)
41.4K - 0.1R -> 3.3V = Vsupply

Digipot midrange on reset:
40k - 2.5k+1.4k=3.9k
--> Vout = 8.9V
(reasonable default, a bit weak)

Took whatever JLC had
at around the 5 cent pricepoint
with a not too annoying
footprint
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SDFLASH: also font chip if populated

alt CTP_INT: Flash hold Input. Low active. J8 Short and J7 Open.
if J7 Short and J8 Open: Capacitive touch screen the interrupt signal
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Tripled since we have
three ingress points

Trigger switch input protection

Complex (LED+)input porte.g. Downstream MCU-based input
and illumination port

BNC coming out
of the enclosure

(Final RF+DC output)

e.g. Simple pedal or near-needle
control w/ LED and button Simple LED+input port

General note: Since this is a deliberately
very body-ESD-strike exposed device, we spec ESD
protection to the gills.
(Additional price of a handful of TVS is minor
compared to the other components)

Needle at DC Negative/GND pole!

DC Connector

ESD Prot for offboard
3.3V bus

Which of the sleeve/shield or center
conductor of the coax gets the DC GND/Neg
is determined by jumpers
(the RF bias tee is double DC blocked, so
both are supported)
This is chosen depending on antenna setup
near the needle, but GND is sleeve by default

The VPlus should generally not be passed
through the coax, since it is where the DC
return pad (not needle) is connected, but
the possibility is left if that is somehow
helpful

Option to have
non-droopy 3.3V

at the price of
some protection

RF+DC Connector

SMA source
from RF daughterboard
RF only (AC coupled)
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