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+3.3V Datasheet of ADC +3.3VADC }
. recommends just a 3.3uf . T ‘ A
bypass. REF35 BLM18PG471SN1D in |
recommends 0.1uf and series. However may | C31 COG
l Bypass should be 10uF. cause instability issues | 15pF
c6 connected closer to with voltage reference. | When inverters are in Use low thermal
VCC. a5 AVCC s At ;Mh“z' voltage shutdown made, in coefficients
100nF alre‘ady bypassed at g‘avs‘daergaf\'(r)v”g:drnayghﬁcy } simulation they do R13 capacitor and
GND t activel W th istor here.
AREF. c15 _L _LCN —49.63dB. This should | hegative charged 3K reststor here
2N 1100nF 10ufF filter out the reasonant | capacitors to ground.
ATmega328P—MM GND Orientation matters. frequency of the voltage |
Mg Pin(1)=XTALL=Input reference. NOTE: did not |
u3 [y Pin(2)=XTAL2=0utput account for loss in | GND LMU217176 D2 H> GND
QY Rf is internal to N capacitance from DC
AREF is going to be 17 AREF Zz PBO Atmega328p. GND bias. | MZ SFH203FA N
internally connected 1 s PB1 88 A SICNAL } NEG_VOLT_EN “len Z voutl B 4
to AVCC. Datasheet 100nF PB2 2z = ‘ J_—i ci+ L s 5 1OPA328 TIA_SIGNAL
recommends adding +
a bypass capacitor Egi g | 52? 6 c1 a 2.2uF TIA_BIAS Uiz
¥ ) N u - =z
to improve filtering. GND PBS © \n_put _\'s partTath ddTIfsreﬂdﬁa/:, } ’7 el ©
5 ainm is connected to gnd. Even though ~ | *
XTAL1/PB6 6 I:lH GND u7 capacitor between ainp and ‘ switching frequnecy 3.3V GND GND TIA_PWR
XTAL2/PB7 A ADS7049 ainm can be placed as a | i it wi
[ ! e p is at 2Mhz, it will u1o " n
kickback filter. | reduce it to less c29 Resistance from load switch
DTR cap is PCO GND | than 1Khz at light " LM2776 Takes ~200us to 100nF is EOmOhm_. This _furms a
external. 20 | loads if need be. fully enable the low-pass ﬁttgr with the
Egé +3.3V | ;* EN § vouT 1 negative voltage. bypass capacitors.
" PC3 us } 3 ci+ 26 |
Conn_02x03_0dd_Even A Pcus o  TMP117xxDRV | 1oF T 6lc, 2 2.2uF 0
1 2 " e PO + 3 ‘ [ = 10uF
MISQ > 3 + RESET/PC6 SDA > ALERT | ~N Output impedance is - -
[cLka scL | ~60hm (using the +3.3VADC Bias current from op amp is
RST 5 PDO | GND approximation 2*Rout2 + only 1pA max + ~660pA_ of
4 | GND 1*Routl where leakage from the capacitor,
PD1 ADDO o | Rout=20hms each). hence high source resistance
PD2 3 | Hence effects of loading of -3k is fine. Voltage drop
PD3 ~ | should be minimal and R11+0.05% is about 2uV.
PD4 LED_PWR_EN TMP116 is a cheaper slightly | é"“ageb ’[Pmii W"“S‘\‘/j not 100k+10ppm,/C
PD5 LED_PWR_FAULT warse accuracy (£0.2C) version | roop be m{« e —
PDG i3 <~ vs +0.1C from the TMP117. | requirement. TIA_BIAS
PD7 GND | +0.1% €32
2 Conn_02x03_0dd_Even | +10ppm /C 100nF | Equivalant source
T ! 2 | =30ep impedance of voltage
T WRE 4 GND | divider is 30.63 kOhm.
RS RST Use low thermal
RX 5 6 +BATT | GND V GND coefficients here and
I high tolerence. Leakage
= | of voltage divider is
[ | 32ua.
|
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| +3.3VADC COM has a leakage current of max 2nA over
P O \/\/ e r Baitaéhzoettrzicu_rﬂends | temperature. Internal resistance is 5 Ohms. .
Lur. Output witt | Source resistance is ~3.31kOhms. Therefore ‘ R D r ‘ \/ e ’f
sink+source since it | Vd is 6.21uV. This would lead to a signal
‘LZaddrws‘ggb;pgispaics‘tWE | RS +0.05% U1A error of 29PPM (with capacitor leakage this
: =U.0a% is ~40PPM).
CT controls slew peeded on ground. 3.3 } +10ppm,/C TMUX1119 https://bit.ly/3K7atHO
rate, leave floatin 9 : https://bit.ly/45cnPKb
. g9
U1B +3.3V - Us for fastest super necessary. | 5
Swppcurrent is] - +3. ' |
TMUX1119 0.003uA at typ. TPS22917DBV 4 10 \ FOATEASERE When 0 in shutd
2 1 6 Can bypass GND _Tf Vo Ve | +0.1% mozl, tis?;ﬂgufprit‘?ss}—{iu—zl.w%e
GND v+ 4 VIN vout 5 TIA_PWR G.ND Tem’” path is OPA2320_5 c21 €22 | £10ppm/C - 235mV output signal from 10k pulldown resistor at the drains
c5 XHCT QoD high impedance. ugc 100nF 10uF I ED DICTAL SIGNAL 3.3Vin for 0.5A current. of each mosfet should then fully
=T 100nF TIA_PWR_EN 3 ON Z n GND = = ptultty thed mosfef lﬂttm tthE\'r ?;f
N state and completely turn off any
Using the regulated 3.3v
GND J7 “ rather than vbatt is better GND EORTT leakage current.
since the regulator GND
GND GND contributes toa blocking out
harmful line transients.
AtsnootaT;wgruevrev;ét’igfmv;zited Target current in each LED is
Smaller faster acting ) — 0.5A. Also large capacitor’s
bypass is located next to NOTE: Digital supply 100nF + 60kOhm capacitance degrade o
devices so no need to add +BATT m +3.3V powers all op amps, internal resistance in significantly when a DC bias is D3 N b1
smaller caps here. including the TIA op REF forms a LP filter @ applied (i.e. 3V3), ~50% loss. §S N TSAL6200
T TPS7A02 Max output amp so keep it clean. 27 Hz. TSAL6200
capacitance is 22uf
11N ouTl2 spread out across all
3en Luf capacitors connected +BATT us +3.3VADC LED_1_EN U9B LED_2_EN U9A
+ c1 + Ch c7 c8 o P to this pin regardless REF35 R7 R14
220uF 220UF == 1 00uF = 100uF 3 C10 | of distance. 5 0PA2320.s 3 0PA2320_S .
= https://bit.ly/3JZfvF8 c18 4 6 ESR of Cl must be LED_ANALOG_SIGNAL LED_ANALOG_SIGNAL Q2
100nF, VIN VREF less than 400mOhms 3 Q1
y y c19 3 for stability €5016301Q2 €5D1630102
ESR of battery line GND 10uF EN https://bit.ly/3NUzq9H
is fairly high >0.5 GND ao o VADC needs to be
Ohms hence use a > zZz close to AVDD so that
lot of capacitors. GND REF_EN c— = bypass capacitors can Cutoff frequency of
GND NL—: [fe} VREF d AVDD low—-pass feedback
bypass an path is 1.88Mhz. This
NR must cannect to a €20 pins. neglects DC bias
low—leakage capacitor loss of capacitance.
else accuracy will 100nF
degrade. Note this CoG
Pulldown on EN is Effective capacitance of \bnctreases sdtartflup time 1
accetpable given Use tantalum capacitor to 100uF is ~L¢Ouf each Uﬁttspoawne\;a raw ls so ~ Insulation resistance of Max voltage offset is ‘ 1
+BATT 0.5uA leakage avoid temperature/dc bias loss assuming dc bias, yway- NR capacitor is around 0.15mV, therefore - -
current. Vd=0.05V U2 of capacitance. Note they have temperature and initial GND 5G Ohms, with an max off leakage 1800F should not rin R10 | Current sense OPA2322, bias current is R17
- - TPS2552 a higher esr of 100m vs 2m capacitance. estimated leakage of current is ~320ua for thErEfDrE o series 9. 470m _rES\stOr dissipation typ_O.ZpA,_ thgrefore 470m
from the 100uF ceramic. 660ua. The internal each LED. ictor i is 0.1175W e resistor size in low—pass
1 6 resistance is 60kOhm, resistor Is necessary. 470mOhm filter is unimportant.
. IN out . . . . . . LED_PWR > therefore voltage drop GND GND
error from band—gap
R1 4 FAULT " reference to buffer is
I:I c2 + C9 + C11 c12 c13 C1y C16 Capacitors are DC rated @ LOuV. |
100K 220ufF 220ufF 10V. Current limit and over
100nf 3 100uf 100uf 100uf 100uf voltage protection from power |
GND EN switch should protect I
=] 5 capacitor and prolong |
{ LED_PWR_FAULT 5 M ‘ ’ J7 ’ longevity. |
B |
R3
LED_PWR_EN N 32K Leakage of 220uF is 22u(ma) each |
— GND measured at rated 10Vdc. Estimated |
R2 Current limit is leakage of 100uf is -20u (ma) |
100K GND GND 99.7ma-137ma. calculated using rated 10 Vdc. Both |
Did nat md_udle values use rated voltage as per |
< resistor variation. https://bit.ly /3K3LtFh. |
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