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12C PROCESS bus
addresses allocation

INA219 i2c address 1000000

Boost digipot i2¢ address 0101111

12C AUX bus
addresses allocation
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. . TP15 3.3V_LOGIC P17 3.3V_LOGIC
TestPoint R42 : R48
urren ource an onitorin e i
DNPR43 DNPR49
ADS420 Transfer function (0 to 20mA mode) 1,,, <[22} ~I><I—<12C_SDAPROCESS ~IS<r (T3C_5DA_PROCESS
Each codepoint Is 0.000305 mA = 0.305 uA ? “><T—<12C_SCLPROCESS “I><T<12C_SCL_PROCESS
NB: Available in P&P @ JLC RLO DNPRA4 DNPR50
A OR
3.3V_LOGIC Power supply: V4
3.3V_Logic 12C address bits  gnp
V=33V
k33 | = de minimis GND
CC_SUPPLY_ANALOG
10K V=22V
I =Upto5mA CC_SUPPLY_ANALOG
CC_D_nFAULT CC_SUPPLY_ANALOG 3.3V_LQGIC
[]| [CC_D_LATCH
- s & P14
10K ° 8 c12 TestPoint 1
Separate DVce supply § 2 10nF 10nF 16 ELYSIS_VPLUS J6
CSENSEBUS TestPoint Conn_Coaxial
GND Li" DVec_SELECT CAP2 22 = estPoin
3 capy 2L CSENSE_LOAD
VR % Rset A ELYSIS_GND
— 15 Rerin BoosT 2% ait
RL5
8 CC_D_CLEAR S cLear lout [ ’ | 20R 1% L0KR
CC_D_LATCH LATCH — s
CCD_nFAULT 2| /FAULT  R3sense (15 _Lcu - - ELYSIS_VPLUS]
REFOUT [L4 VREF 10nF Current sensing Current limiting
CC_D_SCLK 81 scik V_sense = 160mV @ 2mA  (Max 2 mA at 20V) ELYSIS_GND
CC_D_SDIN 9| spIN ne EZ 3.3V_LOGIC )
10 23, U
[CC_D_SDO) SDO NC
GND R39 | INA219AXD
20020 LOR ) 3 TestPoint
[CRCRTRCURT] CSENSE_BUS 1 8 > SDA m 12C_SDA_PROCESS TP1 RL7
|| AD5420 <N T R38 IN+ scL 12C_SCL_PROCESS o
10R 1
IN- Al 12C_A1
< CSENSE_LOAD 1 =] A0 2 2C AD
GND — TestPoint
0| GND
P2
i2¢ address For ESD reasons
1000000 GND . . )
This particular resistor:
CC_D_CLEAR not sure if okay or bad idea
¢ ADS420: good intrinsic ESD prot
k37 VREF Cant really use TVS,
10K tao much leakage?
5 and also high breakdown needed?
100pF 7
P4 P5 P6 ) o TP8
. . . TestPoint .
GND TestPoint TestPoint TestPoint TestPoint
GND [CC_D_nFAULT [CC_D_LATCH [CCD_SCIK [CC_D_SDIN CC_D_CLEAR
I f
LIl Pult-up/Pull—down decouating. e
[CC_SUPPLY_ANALDG . . . ERTALI,
_La _Lcu _Lca _Lc7 ? ? ? ?
10uF 10uF 100nF 100pF
c15 c16
Eg F 53 F b b 100nF 100pF Sheet: /Current Source And Monitoring/
D . P : u u 100nF 100pF . P N
j7 File: CurrentSourceAndManitoring.kicad_sch
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us P18 P20 1 o
Pico TestPoint TestPoint o
g
[UARTRX)———C 4
33V_L0GIC GPI0O VBUS 20 VBUS_USB [12C_SCLAUX TQZS—SCU’ROCESS . U *©d
[UART_RX >——={GPI01 Raspberry Pi Pico VSYS%( 1 1 -—5( at
31eND GNDE TestPoint TestPoint 6 5“
4 5 E
EXT_L>—21GPI02 3V3_EN % <
[EXT_2>—2{GPI03 33 33V_L0GIC [12C_SDA_AUX [12C_SDA_PROCESS S
@—3 GPIOk ADC_VREF % GND
TRIG_SWITCH »——{GPI05 GPI028_ADC2
Sieno AGND £3 Debug connector
BOOST_EN 1567108 GPI027_ADC1 2 V_CC_SCALEDDOWN
3.3V_L0GIC [SWITCH_1y———1GPI07 GPI026 ADCO T
[SWITCH 2 )———— GPI08 RUN
LED_STATUS g GPI09 GPI022 ;2 3.3V_L0GIC 3.3V_LOGIC 3.3V_L0GIC
GND GND
12 GPI010 GPIO21 ;Z CC_D_CLEAR s
NLED_CTRL Lajcpiont GPI020 23 53K 33K 33k
12C_SDA_AUX 15iGPI012 GPI019 22— CC D _SDIN : :
12C_SCL_AUX Lacpiot3 GPI018 7= CC_D_SCLK
19 SN o GNDES [2C_5DA_PROCESS ] <12C_SCL_PROCESS] [2C_SDAAUX] [2C_SCLAUX]
SV I06IC 5 [2C_SDA_PROCESSy——GPIOL4 5 | S GPI017/22—(TC D IATCH
12C_SCL_PROCESS GPIO15 ==z =  GPID16 CC_D_SDO i2c pull—up: current sense bus i2¢ pull—up: DCDC output set potentiometer
[ N[MY
(|
i ~7
~ GND
GND GND NEEDLE_LED_2 NEEDLE_LED_1
J3 R55
R59
AudiaJack4 100R
: 100R
UX OnBoard Switches S (E5p 3 5v06]
R1
IJ_ T CNEEDLELEDL [NLED_CTRLY Q3 Q2
V—E X bici14y  [NEED_CTRL L
Two jack
GND if the trigger
is pedal—based GND
Status/Process (two leds, also) GND
LED PWM 2
€ AudiaJack4 R58
£ controller A
o 5 = ESD_3.3V_LOGIC] 75R
i g 3 —CTRIG SWITCHRAW]  [TRIG_SWITCH
= &" NEEDLE_LED_2|
% S JV‘ ! ESD and pulldown
GND T3V IO z F5D_3.3V_L0GIC —<L P 10K
U2 < GND
| PCA9635 S 3
26| ) 6 =
om0 S T PG T Near—needle LED <1
LED. :
Ot 235¢ LEp2|E e EeerT drive and conn. SMFO5CT16
. LED3 190 LED_DOSE2 + trigger button ; K_1 K_5 g NEEDLE_LEDT
3.3V_L0GIC 1% LED4 F=-CTFD DOSES conn. b K4 NEEDLE_LED 2
M LEDS|->—CTED_DOSE_h <LESD,3.3V,LOG\C K2 K3
A2 LED6 LED_DOSE5
3.3V_L0GIC 43 1073 LED_DOSE_6 GND VS for ESD
5 15
Ak LED8 LED_DOSE_SUPP] i2c address 011110X
GND ;g A5 LED9 i‘; LED_MAXV_L 3.3V-LOGIC ) k-
A6 LED10 2T ED_MAXV_2 [2C_SDA_AUX 3 £
LED11 i CTED MAXV.S 12C_SCLAUX Sy
< LED12f>~-TED_MICROAMP_1 2 a1 3.3V_L0GIC . 3
GND LED13 (27T ED_MICROAMP_2 100pF 100pF 3
,, LED14Z>-CIED MICROAMP_ é i
i2¢ address 1101000 o LEDIS LED_MICROAMP_SUPP] GND 8 Sheet: /MCU/
A GND Optiona[; File: MCU.kicad_sch
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TestPoint

V_CC_SCALEDDOWN

1 [ 2 [ 3 [ 4 I 5

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

Took whatever JLC had

at around the 5 cent pricepoint I(L) = (30%0.050)/(4.5*.5)

with a nat too annoying \8 = 0.66A

footprint
Inductor ripple worst case:

I D I(pp) = 0.4A
10uH 1A So rating for inductor:
~ 0.66+0.4/2 = 0.88A . S P26
Rounding to 1A for design margin w?ver#scch:rfv%?ngfiglta};e TestPoint
P22 U6 ==> 10 uH / 1A with no CC output
TestPoint TLV61046ADB 1 uF, 30V, 40 kR
6 1 —-> below 5V in 80ms
[VBUS_USB * VI SV 3
VouT 3 . . ® * * * CC_SUPPLY_ANALQG]
—L €17 —L c18 EN 2 F8 N
1uf 100pF ~ c21 c22 JP1
<L T i(z)gpF T 100pF T 1uF | SolderJumper_2| Bridged ggz
GND ‘ J7

[3.3V_L0GIC .

™3 O

NV
GND

i €19

TestPoint

R4

200R Controllable DCDC output

R1
20k

R2
20k

100pF
Digitpot GND
Ut —O (wiper = 100R (nom))
MCPL4017— T i range 0 to 5k
GND o ue A°1 xxoxL E& (with wiper: 0.1 to 5.1)
a =
[2C_SCLPROCESSy—315CL” [E;w e % Vref FB = 0.795V
12C_SDA_PROCESS SDAV, B - Maximum output range of DCDC:
@ 0K —— 1.4k ——> 23.5V
— 40K —— 6.5k ——> 5.687V
¢ ——— O
—~ Max voltage at digitpot terminal:
Sq 30V vout ?mme than achievable)
GND Avd o = 41.4K — 0.1R —> 3.3V = Vsupply
GND t - .
- Digipot midrange on reset:
i2c address 0101111 40k - 2.5k+1.4k=3.9k
--> Vout = 8.9V
(reasonable default, a bit weak)
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D1
§ LED — Green

D2
§ LED — Green

D3
§ LED — Green

D4
§ LED — Green

D5
§ LED — Green

D6
§ LED — Green

10 mA for 50% R9 10 mA for 50% R10 10 mA for 50% R11 10 mA for 50% R12 o o
470R 470R 470R 470R 10 mA for 50% E%R 10 mA for 50% E%R
Vo7
§ LED — Green
R26 8 D9
10 mA for 50% 470R < X D10 D11
N LED - BLUE N LED - BLUE ' LED - BLUE ! LED - BLUE
10 mA for 50% R16 10 mA for 50% R17 o, o
L[ED_DOSE_SUPP 470R 4708 10 mA for 50% f%a 10 mA for 50% f%a
LED_MICROAMP_{ LED_MICROAMP.2 TED_MICROAMP3 [ED_MICROANP_SUPP
Y 17 VAT
N LED — BLUE X! LED - Green D16
LED — WHITE
10 mA for 50% R25 10 mA for 50% R20
470R 470R R24
330R
Q16
DTC114Y
D12
N LED - RED
10 mA for 50% R19 .
470R 10 mA for 50% Sheet: /LEDS/
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