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Power-down version:
-BATT and GND must be shorted when first inserting battery

Switch MatrixnRF52840 Module
(MDBT50Q-1MV2)

Low freq pins:
P1.01-07
P1.10-15
P0.02-03
P0.09-10
P0.28-31

MX Switch
Horiz enc
Nav switch

Fuel Gauge

To horizontal
encoder

Note: choose X5R/X7R ceramic capacitors

Debug

MX Switch + EC11 Encoder Navigation switch/Encoder selection

VREF_SAMP: enable input voltage regulation -> 10 nF

OT_PROG: stop charging when junction temperature > 65 C

VBAT_OV: ROV1 = 4.42 MOhm, ROV2 = 5.49 MOhm -> VBAT_OV = 4.26 V

VBAT_UV: RUV1 = 3.83 MOhm, RUV2 = 6.04 MOhm -> VBAT_UV = 3.22 V

Using IXYS SM141K04LV panels: V_OC = 2.76 V, V_MPP = 2.23 V

ROC1 = 2.23 V / 2.76 V * 19.8 MOhm = 16 MOhm

ROC2 = 20 MOhm - 16 MOhm = 3.8 MOhm -> 3.83 MOhm

MPP = ROC1 / (ROC1 + ROC2) = 0.81 % ~ V_MPP / V_OC

Note: 
use 1% resistors
use low leakage capacitors (low ESR for 4.7 uF)

Battery Connectors

Power Flags

Power Path

Energy Harvester

CL = 7 pF
CPIN ~ 4 pF
CPCB ~ 2 pF
C1'	= C2' = C' 
	= 2*CL = 14 pF
C1	= C2 = C' - CPCB - CPIN 
	= 14 pF - 2 pF - 4 pF 
	= 8 pF

To 5-way 
navigation 
switch

I
G

R

Test Points

MX Switch
EC11 enc

Battery Charger

MX Switch + Horizontal Encoder

E-ink/Memory Display Module Connector

Reset

Only populate one of the LED,
depending on the chosen layout

Y = 0.59G + 0.30R + 0.11B

Green:
If_G = 2.0 mA @ 12 % rel. luminous intensity
Iv_G = 0.12 * 2000 mcd = 240 mcd
Iv_tot = 240 mcd / 0.59 = 407 mcd

Red:
Iv_R = 0.30 * 407 = 122 mcd
Iv_R / Iv_R_nom = 122 mcd / 600 mcd = 0.20
If_R = 2.5 mA @ 20 % rel. luminous intensity

Blue::
Iv_B = 0.11 * 407 = 45 mcd
Iv_B / Iv_B_nom = 45 mcd / 450 mcd = 0.10
If_B = 1.8 mA @ 10 % rel. luminous intensity

R_G = (VDDH - Vf_G)/If_G = (5.5 V - 3.2 V) / 2.0 mA = 1150 Ohm
R_R = (VDDH - Vf_R)/If_R = (5.5 V - 2.0 V) / 2.5 mA = 1400 Ohm
R_B = (VDDH - Vf_B)/If_B = (5.5 V - 3.2 V) / 1.8 mA = 1278 Ohm

Closest 1 % resistors:
R_G = 1.15 kOhm
R_R = 1.40 kOhm
R_B = 1.27 kOhm

Status/Charge RGB LED

3.3V LDO

USB-C Remote

Reverse Input Protection

USB-C Input

ESD ProtectionReverse Polarity Protection

(EN2, EN1) = (VDDH, GND) -> Max Input Current = 500 mA
ISET: R_ISET = K_ISET/I_CHG = 890 AOhm / 0.5 A = 1.8 kOhm (1% tol)
TMR: R_TMR = t_MAXCHG/(10*K_TMR) = 3 * 3600 s / (10 * 48 s/kOhm) = 22.5 kOhm -> 22 kOhm
ILIM: R_ILIM = K_ILIM/ILIM = 1610 AOhm / 0.6 A = 2.7 k Ohm
Note: R_ILIM can be chosen for any value between 1.1 kOhm to 8 kOhm
because USB500 mode is enabled
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