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Power path selectar gizmo Fuel Guage
From Adafruit boards. Thanks friends! USB—C Connector
U1
VBUS VSYS BQ27441DRZR-G1A
° VBUS usal
; SDA SRN RY4 Current sense resistor TYPE-C 16PIN 2MD(073)
1 scL SRP 10m 1% tolerance S 14
Q_PMOS_GSD BAT 2 VBUS SHELL
D2 > ne BATT_CON+ 11lygye  SHELLES
D_Schottky 4 ne
~ 2 Ne 7
1> vop |-2 5 DN1 GND
1005y vss VBUS D1 LN
R1 - c1 [FUEL_GPOUT Y22 cpout £p R20 LESDSD5_0CT16G 6
10k 10uF 1uF 10k 2 1 8 Did
R19 DP2
10k JP13 D3 cc1
FUEL_GPOUT LESD5D5_0CT1G cc2
o o S e s
GND — SR
GND | don’t really plan on using GPOUT be
but the datasheet says | should LESDSD5_0CT16 GND
pull it up ok H—or GND
~
LDO GND
VSYS Battery Charger VBUS indicator
o 72 VBUS
U3 CHARGE_STAT
AP2112K-3.3TRG1 v VBUS uh
i MCP73831T-2ACI/0T 7 Battery Connector
118 5 I N I . P
VIN vouT 4 1 FAST_CHARGE This is NOT the Adafruit polarity, it's
LDO_EN 3 EN VDD STAT 5 1 2 [},g positive an the right which is generally
2| enp Ne s ch 5 PROG @o‘ £ more common.
=
J 10uF 10uF VBAT vss2— R6 R38 >
5.4k 3.3k
GND a3
® G
GND BATT_CON+ 215 S2B-PH—K—S(LF)(SN)
GND oD Liy u2
Cc3 c2 Q
Power Switch I LoF I 10uF
Test Points
Swi VSYS GND GND GND
MSK12C02
+—/]1 VBUS  VSYS L3y
TP3 TP4 PS5
VBUS VSYS 3V3
TPL3 TPL4
GND GND
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10k is probably enough for 400kHz?

+3V3

R7
10k

So we have a couple devices that will remain
on during standby, but the pullups for these
inputs require either 3V3 power or an MCU
pullup. To keep these from floating during
standby we weakly pull them to ground.

This technically leaks like 10uA of current
the whole time the device is on.

R9
iM

FUEL_GPQUT

GND

Enable and reset

+3V3

1uF

GND

Download mode

+3V3

Test points and debug headers

TP11
SDA

SDA

TP12
SCL

SCL

FTDI cable pinout

EN(ENIN]

+3V3 ?L
GND =

J23
12C

Main Microcontroller

u12
ESP32-S3-WROOM-1(N8R2)

+3V3

L
_LC10 _LCQ

10uF 0.1uF

1015
1016
1017
1018
108

1019
1020

GND

GND

GND

1012

102
TXDO
RXDO

1042
1041
1040
1039
1038
1037
1036
1035

100

=
+3V3 Reg 1 I e B B
10k HMEEE

o =|x

'0\32‘2‘2‘

<<|<C|<C
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LCD Backlight

I'm not sure which rail we should power the
LCD backlight from. It seems kinda silly to
pay the efficiency penalty of the 3V3 rail
for something that’s kinda high current,

but maybe the variance in brightness is
going to be super noticeable on VSYS

+3V3

JP1
LCD’fACK;GHT LCD_BACKLIGHT Q_NMOS_GSD
LCD_LEDA - -
GND
LCD Contrast
So this LCD module needs a cantrast voltage between
about -3V and —6V. They expect you to use a pot but
that's too retro even for a pager. We're using an
op amp in an inverting configuration to adjust this
voltage.
U13A
GND LCD_CONTRAST
R40 R15
10k 33k > 3
_w LCD_CONTRAST
JP11
A little RC filter to make a c18 R14
stable reference voltage 0.1uF 100k
4%
GND
U138
LM358 +3V3 o
U13C .
5 LM358 This taps —9V from the module
. 7 [\—3 v+ V-——(Tcb_vouT

GND

unused opamp is sad

(The LM358 renders as 3 symbols in the schematic, but it's just one chip on the board)

We never need to read from the LCD
keep it in write mode

JP14
LCD_RW
LCD_RW)>—L g2
N4
GND

All this stuff is so spicy I'm
populating a resistor divider
backup on the board. Just in
case...

Ru42

5k

JP12
LCD_CNT_BK_EN

LCD Spring Contacts

J2  Conn_01x01_Pin
J3 Conn_01x01_Pin
J4  Conn_01x01_Pin
J5 Conn_01x01_Pin
J6 Conn_01x01_Pin
J7  Conn_01x01_Pin
J8 Conn_01x01_Pin
J9  Conn_01x01_Pin

J10 Conn_01x01_Pin

+3V3 J11 Conn_01x01_Pin
J12 Conn_01x01_Pin

T J13 Conn_01x01_Pin
Ji4 Conn_01x01_Pin

J15 Conn_01x01_Pin

J16 Conn_01x01_Pin

LCD_CSB J17 Conn_01x01_Pin
GND LCD_VoUT J18 Conn_01x01_Pin

J19
J20
J21

Conn_01x01_Pin
Conn_01x01_Pin
Conn_01x01_Pin

LCD_nRESET
[ LCD_LEDA »

H1
MountingHole

H3
MountingHole

H2
MountingHole

H4
MountingHole
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LoRa Madule

Antenna Contral

This module requires explicit input on
whether we are transmitting or receiving.
We let the Semtec chip control that with

u7 DI02
E22-900M22S
— +3V3
GND
vee
GND DIO2
TXEN Ri6
100k JP2
RXEN TXEN
GND
GND e
20 1 6np GND Q4
X2 ant GND GND Q_NMOS_GSD
22 1N GND
GND %
GND
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Vibration Mator
Front Panel Buttons SD Card Slot c16  VSYS
+3V3 10uF
c17 P4 R17 +3V3
. MOTOR P
R ST TFU:L?SH 0.4uF H I——« 0 c; ,nszLEE 10k
- - MOTOR_nSLEEP
B N €15 +3V3
0-1uF c1h IP5
I D | I I | 0.4uF MOTOR_IN1
A il MOTORINL > @92
U9 I
- o GND us DRVBB37DSGR MOTJ()PR6 o
L 7300178219731 = GND -
L SW.B - L 113 vee |8 MOTOR_IN2 > @2
- H 2] outt nspLeeP /< MOTOR_nSLEEP |
" - - 31 our2 1 -6 CMOTOR_INT |
D epf3 416N A N2> MOTOR_IN2 GND
SW5
— A The actual motor ¢ 2
: N 10 Expander GND
8 V3
- c19 RTC
" “ 0.4uF u1
TCA9534APWR +3v3 €23
SW6 I * 10uF VSYS  C8
L o] . 16 lvee PO us 0.1uF
Pi Buzzer >—| » PCFB8563T_5,518
oND  [10_nINT 23 it P2 l
< o P3 c24 c7 - Y1 Losci vop |8
L 14 foer PU BUZL 0.1uF 20pF 32.768kHz —2 05C0
u 15 1 spa P5 MLT-7525 1py GND
- P6 »—I cLkoutH——0 cLKOUT
= “ 1 ia P7 scLi8
2_In GND soa >
L — SW7 3 n GND GND 41vss INT# X
— il
GND GND
| o~
| [SwoowN +3V3 Ru3
- 10k
) ’ a5
Q_NM0S_GSD
e Risl
L o] K 10k
o N R4S GND
L 10k
F SW_DOWN
1| - R46 Our 10 Expander doesn’t
10k have built in pullups
| sw
A R47
10k
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Col 1-3 (RGB) Col & (UV) Col 5-7 (RGB) Col 8 (UV) Col 9-11 (RGB) Col 12 (UV) Col 13-15 (RGB)
! L L Swiy-t
2 |« LEDS LED6 LED7 2 g
S P2-0802UVTAL-1.0T ,;/ LED2 P2-0802UVTAL—1.0T ,;/ LED3 P2-0802UVTAL—1.0T 13-4
p LED1 N . N o N ¥, | Lena
314 . = -2_«_ Side Firing AN -z_«_ Side Firing X7 3 -
C52)—1— Up Fiing e N e SN L2 K] U Firing
5, 17
s3> 14] cs7 48K cs1ek €515 18]
¥ 4 ¥
4 4
sw2 )1 sw2 )1 sw2 )1 sw2 )1
csH>-24¢] cs5>-24¢] cs9>-24¢] cs13)>-24¢]
¥, | Levs ¥, | Lepo ¢, | LED10 ¥, | Lep1t
cs2>3 &} up Firing €56 >3K&}— up Firing Cs10 >3+ Up Firing 3 L up Firing
7 7 % 17
4] 4] st y—g] Cs15)—g]
%y %y %y %y
L ! ! L
3 5 LED16 2 |« 2 |« LED17
[cst> ,;/' < LED12 P2-0802UVTAL-1.0T 544 €S9 P2-0802UVTAL-1.0T 513 ,;/ LEDS
. p LED13 LED14 N o
2 Side Firing VY\ 3 % . 3 % . AN -z_«_ Side Firing
2 2 S| vp Firing CSE0>—1—| Up Firng L2 a
17 %
==y 4] st y—g] cs15)45]
%y %y
Sway-L
'y LED22 'y LED23 'y LED24 'y
S P2-0802UVTAL-1.0T cs5—4] P2-0802UVTAL-1.0T cso 4] P2-0802UVTAL-1.0T ST
p LED18 N ¥, | Leo1o N ¢, | LED20 N ¥, | Leb21
314 o N 3 2 N 3 o N 3 L
CS2 4l1 Up Firing 1 4 2 [43 4l1 Up Firing b\ 4 2 C€S10 <l1 Up Firing IS 4 2 4!1 Up Firing
17 17 % 17
4] 4] st y—g] Cs15)—g]
%y %y %y %y
! ! ! Sws -1
csH>-24¢] cs5>-24¢] cs9>-24¢] cs13)>-24¢]
¥, | Leo2s ¥, | Leo2s ¢, | Lep27 ¥, | Leo2s
52> &} up Firing €56 >3 K&}— up Firing Cs10 >3+ Up Firing 3 &L up Firing
17 17 % 17
s3> 14] cs7H>—14] Cs11 >8] €515 18]
%y %y %y %y
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Col 1-3 (RGB) Col 4 (UV) Col 5-7 (RGB) Col 8 (UV) Col 9-11 (RGB) Col 12 (V) Col 13-15 (RGB)
Swe )1 Swe )1 Swe )1 Swe )1
LED33 LED34 LED35
csi 2] P2-0802UVTAL-1.0T 552K P2-0802UVTAL-1.0T 592K P2-0802UVTAL-1.0T cs13)-21¢]
¢, | Lep2g = ¥, | LED3O = ¢, | LED31 = ¥, | LED32
3 & up Firing Lich2 3 & up Firing Lich2 cs10)>-24&l— Up Firing csiy-Li}-2 3 & up Firing
2 2 7% %
s3> 14] cs7H>—14] Cs11 >8] €515 18]
4y 4y 4y 4y
1 1 1 1
sw7 sw7
3 5 LED40O 2 g LED41 2 g LED42 3 5
,;/ LED36 P2-0802UVTAL-1.0T 544 P2-0802UVTAL-1.0T €S9 P2-0802UVTAL-1.0T 513 < LED39
o LED37 N ¢, | LEp3s N o
2 Side Firing VY\ 3 % . AN 3 .. AN 2 Side Firing
‘ 1 4 2 "1 Up Firing 1 4 2 Cs10 "1 Up Firing S12 >t 4 2 ‘
17 %
cs3 " cs7H>—14] Cs11 >8] cs15 -8k
4 4y 4y
Sws )1 Sws )1 Sws )1 Sws )1
2 g LED47 2 g LED48 2 g LED49 2 g
S P2-0802UVTAL-1.0T cs5—4] P2-0802UVTAL-1.0T cso 4] P2-0802UVTAL-1.0T ST
LED43 N ¥, | Lepas N ¥, | Leoss N ¥, | Leoss
314 2 N 3 o N 3 > N 3 o
"1 Up Firing 1 4 2 "1 Up Firing 1 4 2 €s10 "1 Up Firing S12 >t 4 2 "1 Up Firing
% % 17 17
s3> 14] cs7H>—14] Cs11 >8] €515 18]
4y 4y 4y 4y
Swo -1 Swo -1
'y LEDSS LEDSS LED56 2 L
) ~0802UVTAL-1. LED51 ~0802UVTAL-1. LEDS2 ~0802UVTAL-1. )
cst S P2-0802UVTAL-1.0T P2-0802UVTAL-1.0T P2-0802UVTAL-1.0T [cs13)-24
LED50 N I N I N ¥, | LEDS3
314 o = Side Firing AN Side Firing X7 3 =,
K Up Firing Pl Pl L2 K Up Firing
5, 17
s3> 14] €515 18]
4y 4y
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VsYs +3V3

JP8
LED_PWR

ué

I1S31FL3729-QFLS4-TR_C2940549

23

c21

T 10uF T 10uF T 0.1uF
<L : : R22

10k

GND

vee

ISET

SDA
el
SDB

AD

ER
GND
GND
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SW2
SW3
SWh
SW5
SWé
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Sw8
SW9/CS16
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Cs2
CS3
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Cs5
CSé
cs7
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Cs9
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CS14
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R23
51

st

R24
20

Cs2

R25
20

CS3

R26
20

CS4

R27

GND

20
€510
R33
20
cstt
R34
20
cs12
R35
51
cs13
R36
20
cs14]
R37
20
Cs15
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