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NB: make sure an X, Y, Z axis is printed on silkscreen
Dots on BHI and BMM should be on same relative corners in layout to orient
LSM should be dot top right and LIS should be dot bottom right
us
LIS3MDLTR +3.3V
3.3 | I UF SOVOR
u1 VDD c8
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100 pF 25V X7R
oNp [—2 5 e
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GND . . .
VBAT not used since entire system is connected to battery
+3.3V JP1 +3.3V 100 nf 25V X7R
Jumper_2_Open ~N S c5 &
5 adrlsm = | ~ 8
1 °7 - 1 o=
GND © M) GND
=
ME_SCK dscw 8 3
[ MC_SDA ) SDA > L saw
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0scCl
n u3
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+33V IP2 D ‘ v
/]\Jumperj,()pen 0 = Xiao or Adafruit QT Py for adding Wifi or other MCU features GND
—~ ~
o o3 jadrbmp ——
A4
GND
BMP390 the 7-bit device address is 111011x. The 6 MSB bits are fixed. The last bit is changeable by SDO value and can be changed
during operation. Connecting SDO to GND results in slave address 1110110 (0x76); connection it to V DDIO results in slave
a)ddvess 1110141 (0x77), which is the same as BMP180’s 12C address. The SDO pin cannot be left floating: if left floating, the
I12C address will be undefined Sheet: /Sensor Sheet/
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GPID24 p o oo =50 KB | GPI024 o GND
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ué GPI021 32 GPI021 1 header The constraints our SD PIO software puts upon us is that
RS GND W25Q16JVS GPl022 | 34 GPI022 1 GND the four data signals must be connected to
10K @] QSPI_SCLK 52 QSPLSCLK GPI023 35 GPI023 head contiguous GPIOs. The CLK and CMD signals can go anywhere
< 5 QSPICS 56 — eader (excepting also SPI requirements)
QsPLCS 1 - 5] DD(;(\g(i)) | QSPLSD0 53 QSPI_CS pullup here on MISO, some debate if others are required
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+IIV 4BV 0 e R 33 pF 6V COG | €26 -
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MC_SCK > J3 g 8 GPI026 % but most places say ‘anything 18 — 33 pF will probably work’
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SWDIO 2 Sheet: /MCU sheet/
Conn_01x02_Female Addi tection to Tust a few of the sianal of 200K sw2 File: mcu_sheet.kicad_sch D
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5V_HEAD1 T O—RIEI——/]Z Size: A4 [ Date: Rev:
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€301 cc2 B5
T cct ms e
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~ &
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> ——
43, T 34
ml S 7 D9 USB-C port and ESD Protection
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<
C31
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1 pF 50V X5R
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10 jnF 50V X7R
A4
GND
us These are MOSFETS which didn’t fit on the BATT sheet
wn
|
!
VD 1 uF 50V X5R @ TPH3R704PL
J13 D7
Barrel_Jack D_Schottky M HC27 VBUS o é SOURCE DRAIN g
1 DC_ip N v L{) PWR_FLAG 2 D8 3 SOURCE DRAIN 5
B9 e <~ Vo 9 ONP 7 —|SOURCE DRAINI—F Q3
2 LZ)S 05 GND T O PWR_FLAG BT G GATE DRAIN 1 93 BSS138
PTVSR2VS1UR < . TestPoint
o DMP3007SCG DRAIN ~7
2 Rut DRAINTS pyR_FLAG o oD >
oND DNP VBUS
V4
VD LED_DNP DRAINZS pwR_FLAG
1 D6 =
> J14 3
F Conn_01x02_Female H5
JP3 . MountingHole
MountingHole_Pad H3
GND i‘::f;”“mpe'*zfo"e” HL MountingHole_Pad () ;fmm Hole
2 MountingH LHzoo il H7 ) Sheet:
c28 ountingriote MountingHole MountingHole F’le‘e : /pOVL(?r/d h
Capacitors needs to be low ESR 10 nF 50V X7R H8 ile: power.kicad_sc
N7 i e
Generally all on this board should( be MLcc)w‘mh X5R or X7R rating GND MountingHole Title:
Class 1 caps faor caps on crystal (COG, U2J H9 Size: A4 Date: Rev:
https://www.maximintegrated.com/en/design/technical-documents/tutorials /5/5527.html MountingHole K‘TCad EDA ch[ad 7041 Id: 477
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The slave address of the IC is 0xD2h/0xD3h
The least significant bit is
the read/write indicator (1 for read, 0 for write)

Vsys is guaranteed 4V — 14V

Vsys should be between Vsysmin (8.4V programmable)
to Vbattreg (12V. programmable)

Max Current 10A

Tl has some nice alternatives
but currently impossible to find
bq25792

Extra header
for XT60 connector (7.2 mm pitch)
From other pin of terminal

+BATT
VPP D14
lower the inductor DCR (DC resistance) is, the higher the buck—boost efficiency is /]\ DNP T
DR127-3R3-R, SER2915, 7443320330 < A BATTP ? PWR_FLAG P S 120
No voltage is measured across the config resistors after powerup. N
The voltages are sampled at powerup and then each current source is disabled. G XT60-M
C39 10 uF 35V X7R
100 nF 25V X7R
" EVAL has 15nF caps on CSINP and CSINN, 10 nF used here JP6 C49
S E Jumper_2_QOpen R68
I & u10 CNFG__ 5 5 PVL DYMK7R
R51 43 MAX77960x06 25 Lipo Selector 3S Lipo Plug, JST
vo 10 220 nF 16v X7R 35 ONLY
10 uF|35v X7R LX1 I BST1 1 BST1 CSINN 30 CSINN [—”—H GRIBOV X7R
CHGIN 2 |~ 29 CSINP | BATN
: CHGIN csINP=2— S {|——+4 650V X7R
oot ga WP ELXRL a3 15y stay[28 LOK e 0
' C40 T4l T 3L A py |27 PVL | GRLEY X5R L EVAL has 220K and 470K here
< X2 33.3 uH [}3;12}3%942 26 AVL i, II 1 v @ datasheet has 470K and 910K
L AVL GND | used 200K + 200K and 1M as used elsewhere already
vePp : : GND 6 lcys ITo|—25 26K b3 cue 4.7 uF 16v x5R
7 24 Hot Insertion Protection RC, copied from datasheet
c36 €37 c38 g |OTCEN VSETSS ’
c35 £ DISQBAT ISET—55— - fRUH+toKk—9 DMN3016LFDE in EVAL, N-channel
pr— LXx2 C421 BST2 9 BST2 CNFG 22 CNFG
10 7 25R X7R 470 uF 25VA4YRF 25V K7 21 INLIM
BATSN INLIM ‘@——%W
20 17k . .
BATSP GND FETS are Terminals, controlled by switch fram MCU
10K BATT sysa12 L3/ ! 4 10 uF 35v X7R
THM INTB 18 10K pvL Il The primary distinction between an N-Channel and a P-Channel MOSFET
17 v is that the N—Channel is usually connected to the Ground (-) side of the load,
10K SCL INOKB T6STAT o TP6 while the P—Channel is connected to the VCC (+) side
SDA STAT———"— TestPoint TVS good for surge suppression
these TVS have some inductive load rev protection (500 mah)
but the Schottky is needed for higher current reverse protection
+5VD ~ P-channel o, +5V  but Schottky has high leakage current
GND Ter)ri‘\enal DMP30075CG Q6
5 BVMS 4.7 uF 16V X5R DMP3OO7SCGP h N +BATT
Voltage/Power sensing resistor S 1 = S 5 g " Tchanne
VPP . S
Vs TestPoint
0.01 Q 3w - 10
D11 <V Terminal 3
PTVS22VS1UR GND /19 v z
e BATT_OUT DMP30075CG §
P4 = . D13 5 FUS| o
estPaint ————— PTVS22VSiUR< B &g% <
o
headey, 5 10 N i -~
LIPO Charging LED
STAT goes high when no charge or no power ottky 1p7
Cycles low/high when charging and low when charged b
SYS_HEAD1 BX GND . TestPoift 6ND
-
STAT tied to PVL with 200K in datasheet, no LED there =3 7 W
GND N—channel S
o
116 P SYS_HEAD2 —‘ﬁ Vi z
o THM 40k AVL_IP Extra N—channel s needed to make it o D18 [
N[ THM o THMIN gp AVL % high 3.3V = on, GND = off PTVS22VS1UR &
. O 5 n
SWi 7 HEADER-3X04
T SYS_HEAD3 —
= _|
CK PCM12SMTR GND % NV MSFT_BATT GND
2 AVL
o AL
. 3 SYS_HEAD3 ﬂ
o
S THM to GND means battery removal cannot be detected, BST1
- but allows charging Tg =2=——) PWR_FLAG
THM to AVL is equivalent to battery removal detection, %() PWR_FLAG
and prevents charging AVL - Sheet: /Batt/
< AL O PwR_FLAG heet: /bat
GND This switch is here to assure safe removal of battery File: batt.kicad_sch
GND N
Optional thermistar, as shown can only detect too hot to charge Title:
unless THM to GND pull down is removed Size: Ak [ Date: Rev:
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Useful: https://community.elementl4.com/products/roadtest/b/blog/posts/mps—mpm54304—evm—-roadtest———snippets

“For parallel mode, you are welcome to connect the Different Suffix versions of MPM54304 have different default settings
SW1 and SW2 pins together or leave them untied. for which VOUT can be parallel (diff startup times otherwise).
We suggest floating them in parallel mode to avoid the wrong SMT." Suffix 0002 is expected, 0004 should also work without modification
U1z RO between the two separate V5 nets should allow for the not-parallel setup
By default, the 12C slave address is 0x68 MPM54304—0002 of the 0001 and 0003 suffixes, DNP this part for those
SV 1 Lours GNDI_33_22 uF 25V X7R +5VD
+5V 2 GND VOUT3 32 22 uF 25V X7R l_,]\+3 2y
vs vs 5C0.SDA 3 |cpa rp3l 31 _res ceal 71l ) ey
12C0_5CL——=—sCL SGND2F—32 1T "] 10 gF 50V X7R
GPIO default is PG (power good) = 5 1GND vIN—22 VS 22 uF 23V X7R . . S é
+ 54+ 56  + 58 EVAL board shows PG to VCC with 100K B2 ? E%% G\Q’; ggio nF 50V X;RW;/M TZZC;7 v
DNP DNP DNP I'm using 200K just for simpler BOM 5V 8 \\/)OUTZ ohlo 26 PG 200K €73
220urEdsvearBRl2sv xR T 9 1) 0.15 vecl25  wee BB F sy xsR vee
C61T C63 T C66 T 10 |~ 24 FB4 I = PWR_FLAG
PG 0 TP10 IE] GND FBMT +1v8
TestPoint WSWZ vouT4 55 8 Vs
13 Swi vouTs 222 uf ;5V X7R C7h )2.1 DMP30075CG
GND GND Terminal | <
GND GND GND +5V 14 VOUTL GND 20 C69 7T 7T 10 nF 50V X7R GND  MS_vsv 5
2pounEdgoeareglasy xR 45 |00y ENL9__EN P11 TRI2
Space for optional large ripple capacitors C6Z C64 T C67 T 16 |~ 18 FB1 — ——0O . »—%1
GND FBlf—=—— TestPoint . 17k8
17 L o[TestPoint
SGND1 g D19 ZS
4 = < PTVS22VS1UR £
4K7 v 1K for 3.42V GND +33 N B GND
1150 for 5.118V 8660 v 1910 for 3.32V W
1170 for 5.041V (1180 + 470 + 470) v 470 for 3.306V ' + LED_BLUE
1180 for 5.003 8660 + 1k + 1k vs 1180 + 1180 for 3.363 2~ g +5V - Q9
against 8660 10k vs 1k + 1180 for 3.352 Usi USB TVS
can do 8660 + 27R for slightly higher 4k7 vs 1k + 27 for 3.346 to minsilrrr'n?z:am?que parts | Bt BSS138
+3.3V should work with any 3 same R for 1.8V GND Bt o Bt Ut3 GND
+5V +5VD +1V8 3 - TPP4EDSB30 GD
Bt Bt
T Tioo nF 25V X7R ”‘ - — 123 +5VD
R75 L7 7 L 50 Voltage Dividers to set Buck V outs ale g T;rmzmal
7!
8660 100 nf gé%@? 100 nF 25V X FB Voltage on must suffixes is 0.6 V L
FB1 FB2 which | assume is the same as Vref 5V_HEAD1 4}\%) vV
A feed—forward cap on these Vout to FB can be used ?b GND
R76 - R78 - Helpful when large current loads are present
1180 S o 1180 € o 33 nF is recommended J24 +3.3V
& & & & S5V_HEAD2 4%) Terminal :
g g > S1-2 c78 o
- - ) 1 P
N4 >
GND GND 5V_HEADS >———Db 3
8 GND "
=]
+3.3V 9\} GND o
© +5V 5
© 1 +3.3V /E 125 +1v8
U1t SV_HEAD4 4;% N 1 Terminal
2 . 2
1‘& nF 25V X7R | INA219BxD 12 | ey 3 1
vs EN pin needs to be pulled high to activate (so to VS) GND ¢ SDA 3 12C0_SDA HEADER-3X04 M—“( N
but can’t tolerate more than 6V, hence the divider Vot 8Ny scL 4 1200.5CL 122 GND
150k and 49.9k is used in example = ~
7 4 GND GND Conn_01x04_Female
R73 Internally EN is pulled low by 2M resistor |VS out IN— o :é >
O
EN Filtering option: ©
27R to each Vm
and 100 nF to 1 uF cap T
C55 between Vm + and — Avd
DNP GND
i2¢ address: 1000000 with gnd and gnd, 0x40 Sheet: /drivers/
This capacitor enables soft start, not required here File: drivers.kicad_sch
GND Title:
Size: Ab [ Date: Rev:
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€79
——||—— 1 uF 50V X5R
P18
TestPpint
c80
S 100 nF 25V X7R
o
>
c81
Voltage dividers for 3A 9V—20V o 100 nF 25V X7R
VDD S| c82
|——< 1 uF 50V X5R
X
R9L g TestPoint )
- TP15 VMIN GND 15| | 4] x| on
O AN NN N N
17k8 Moy GND
oo oo |
TestPoint S9S2ZZ22 VBUS
estFoin \.')>>\.')DDO 1c2
[VMAX GND TP14 CYPD3177-24LQXQ
10K TestPoint P17 1 18
92 o [Pi3 P16 | TestPoint — ] VBUS_MIN VBUSIN (=250
ISNK_CRS ’ VBUS_MAX D+ USB_D+ | DNP
TestPoint FET_EN 3 16 USB_NEG
Lok AP FwREN | VBUS-FETEN o- e = USB_D—
R03 O— 2R =="20=E0 3 SAFE_PWR_EN cc m
SNK_FN 5 1 |SNK_COARSE cc2 =
& KF 6 1 1SNK_FINE HPI_SCL 12C0_SCL
o vs b2
z AFD_BLUE
co 25
=z o
S5 (]
R91 fa2%¥a
OR I OouLiL>I
r\J:oJ:h ] sl B
o
GND BSs138 = 12C0_SDA
P19 VBUS
TestPoint
GND R100
4K7
o
o
>
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