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3
Keep length less than 1/10th of the wavelength
C41 2.4GHz -> 26cm wavelength -> max 26mm trace
18pF length
2
Do not put any components or tracks underneath
16MHz == the antenna
GND
The clock must be accurate to 40ppm (+-640Hz)
for the RF to operate correctly
XL1/2 can use an internal RC oscillator
vee
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Revision 2 Changes:

OLED connector shifted to edge of PCB

VBAT
USB connector protrudes off edge of PCB
R2 RI Added bluctooth LE chip
100R 100K

Added capacitor to motor

25VMAX  [ipF
VCAP: =1/(2*pi*50kohm*100nF)=31.8Hz Shifted components around on PCB
4.7-10uF

2
g 3-5 ohm ESR . Added tank capacitors
- Microcontroller
2 Upgraded capacitor footprint size for 1uF+
g ul
T MCLR . PGED/ANUVREF+ PMASRPYCNLRE) AL Sl Lengthened Y2 footprint
ENVRE PGECI/ANI/VREF-/RP1/CNS/RBI 3=, LIGTH 2 Shrinked LED footprints
. AN2/C2INB/VMIO/RP13/CN4/RB2 AN LIGHT 5 P
YCAD ¢ vear AN3/C2INA/VPIO/CNS/RB3 . z Verified Y1 footprint size
S5 VBUSRF7 PGED}//ANMCllNB/USBOEN;RPZS/CNé/Rth .
VUSB PGEC3/ANS/C1INA/VBUSON/RP18/CN7/RBS - ) ) ) ’
e I Eglc) . Button footprint modified to be slightly bigger
VDD ECED 2R e RaV NS E g Revision 2 TODO:
VDD AN s :
o
VDD ANO/RP/PMA7/CN27/RB9 2 - T,
s J o o R i e g Add drill holes for buttons and usb connector?
0 q TDO/ANTI/PMA12/CN29/RB11 H
55— Vss TCK/AN12/CTEDG2/PMA11/CN30/RB12 = REFCLK
3 vss TDIANI3/CTEDG1/PMA10/CN31/RB13 BTN
D 2] Vss AN14/CTPLS/RP14/PMA1/CN32/RB14 REFGIIG Revision 3 TODO:
AVSS ANI5/RP29/REFO/PMAO/CN12/RBIS
60 39 OSCI Add RAM or FLASH chip?
il . OLE 2+ PMDO/CNS8/REQ OSCI/CLKICN23/RC12 9360 2 ] )
SDA@—S5rT OL RW PMDI/CNSO/REI OSCO/CLKO/CN22/RC15 I Add current metering
scL - —5 OL DC PMD2/CNGO/RE2 & TIMHz ==C7
OL CS PMD3/CN61/RE3 18pF, 18pF Change accelerometer chip to MPU
OL RESEF 73 | PMD4/CN62/RE4 accelerometer/gyro combo chip
—Lfb> 5| PMDS/CN63/RES Primary Oscillator
—voroi—5] SCL3/PMDG/CNG4/REG o= Reverse OLED connector pinout!!!
SDA3/PMD7/CN65/RE7 DMH/RP1 1/INTO/CN49/RDO OL D7
VCPCON/RP24/VBUSCHG/CNSO/RDI OL D6 Vibration motor off-board using solder
VBUSST/VCMPST1/VBUSVLD/CN6S/RFIDPH/RP23/PMACK 1/CN5 1/RD2 OLD5 o g Primary Oscillator: 32 MHz (HS) — points?
OL SHDN VCMPST2/SESSVLD/CNGO/RF 1 RP22/PMBEO/CN52/RD3 OL D4 > & Yy : o -
PW CE_—cp RP16/USBID/CN71/RF3 RP25/PMWR/CN13/RD4 oL a PLLDIV: /8 (110) mgiigf;:‘e;:;‘:{;;:)"se Heart rate monitor?
SDAT o SDA2/RP10/PMA9/CN17/RF4 RP20/PMRD/CN14/RDS oL | Sh CLIC. ANz Y
SCLI__} SCL2/RP17/PMAS/CNIS/RFS C3INB/CN15/RD6 oL © PLL GLK: 32ME: yroseope? -exp; Skin temperature sensor
TR T SN on : : 2 (probably less stable than - Magnetometer (Compass)
D+ 37 RTCC Primary Osc) Ambient Light . ,
™ I USB D >—p- Se D+CNSIRG2 RTCC/DMLN/RP2/CNS3/RDS . Air pressure?
USB D: D-/CN84/RG3 DPLN/SDA1/RP4/PMACK2/CN54/RD9 (—> Ve sysolk is 32MEz Fudits?
PW_STATI CIIND/RP21/PMAS/CN8/RG6 ~ SCLI/RP3/PMA15/PMCS2/CNSS/RD10 ¥s A Prosare? Humidity?
R7 e LEDT CUNCUIA LN RERIEM K EMOSTION So R D Configure system clock to run directly from  Wrist Temperature?
»—/\/\/—N—LEDI BTNA DD RA ] N A NIORGE SIOSICICIRINERIVICS |y the primary oscillator for maximum stability.  Wrist Skin Resistance? GPS?
e P C2INC/RP27/PMA2/CN1 1/R&DSCO/SCLKI/TICK/C3INC/RPI37/CNO/RC14 " Microphone? !
Y PIC24FI128GB206 16 MHz ref clock for bluctooth module: ~ Battery Voltage [Toueh screen from old iPod nano?
Green REFCLK: /2 Battery Current?
LED2 Pin compatabile with: PIC24FJ256DA206 (Integrated GPU) Supply Current?
RS R RTC Clock 32.768kHz
>—/\/\/—N—‘ Output:
100R ~ 1Hz RTC pulse on pin RTCC Piezo Speaker
¥ OLED Display
Blue IR Remote Control?
Interface:

Tap to activate
Buttons on side

USB Device
vee Bluetooth?
SPI/UART Interface?
M1
==C38 _gAD4 M Vibration Motor
100nF IN4148
-I S4 -I S3 -I S2 -I S1

=[5[S1=

VMOTOR i 2
] MOSFET-N

R12
100K

GND
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NL128128C OLED

GN

o

1 2 3 4
OLED Display
12V Boost VI +12
VSL
VCC 1467521 +12 TP9
L1 D1 OLED1
SW 12V 1 GND
. 1outt RI3 - vee R4
Cap MBRO0520 « VCOMH 3 VCOMH
C40 N 118K Cl6 4 VDDIO S0R
4.7uF U6 < Res3 220pF 5 1/8W
1 = R1 (ch +C17 6 VRIL
VIN SW = i PR | NC
C18 CIS=Tantalum 7 57——QLD7 71
3 FB —==C20 100nF | IuF | 47,p OL D6 8
FB . OL_D6 D6 ,_,
- 1uF OL D5 9 D2
SHDN p OL_D5 D5 <
2 OL D4 10 IN4148 Z
GND & (RI5 OL D4 oL D3 T D4 5
LM27313XMF g Q133K = gt gg OL D2 2 gg 14Vdop &
1564771 = Res3 GND OL DI OL DI 3 DI ©
1 (2 vecSOL D0 ogrpe < Do TN4148
= - OL RW ] E
oR [ OL RW R/W
sND 7
S BSO —
< BSI1 o
OL CS OL CS 9 cs GND
R1=R2*((VOUT/VFB)-1) OL DC OL DC 20 D/C
R2 current should be approx 92uA OL RESET OL RESE] 21 RES
VFB = 1.230V nominal IREF 22 IREF Absolute Maximum Ratings:
R VS¥K 23] oot VDD: 2.75V
VCC 24 | GPIOO VCC: 21.0V
25 | NC VDDIO: VCI
Cf =1/ (2*pi*R1*fz), fz=8kHz 26 VCI: 4.0V
57 VDD
Rev 2.1: 28 xgé Typical Ratings:
R23 should be connected to GND, not VCC. C2E=—=C22 29 | NC VDD: 2.4 - 2.6V (Internally Regulated)
luF 100n} 30 GND VCI: 2.4 - 3.5V (VCI >= VDD)
VCC: 10 - 20V

VDDIO: 1.65 - VCI

R1 (IREF) = (VCC - V_IREF) / 12.5uA
V_IREF = 6V
R_IREF = (12 - 6) / 12.5uA = 480k
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EPV\//\I&
vCe =
GND R19
M
R22 PpR24 VCC
M >IM u7 T
VBAT g | AC PG ig Eg IS)S\/ Ls Sy gg%iggg Battery dimensions: 25x35mm
USR’BUS 9 NSS By 2 PW _FB 10uH l i
VSS FB 1 vCC Suitable battery:
il 18 VSS CE 5 PW CE https://www.sparkfun.com/products/10718
1 VBUS | 5.0V 6 7 VBAT —=—C24 400mAh
N | TS : STATT 70 s TOUTG o T TtPi4 TPI2 10uF
D- ‘ l STAT: g1 STATI  BAT/OUT —7—cfrs
D+ — ot 1 STAT2 ISET1 SBRISETD B+ B-
ID EN ISET2 T
5 10uF 0 20 C27
GND = L2D) LA R26 PR27 100nF
MicroUSB = = BQ25010 OR 10K
GND GND = 1754763 -
o = e - L TP10
> 5} J @) =
g = = = GND
© © GND GND GND |Z,
= 3
A A
Operating conditions:
PIC:2.2-3.6V
VOUT =0.5V * (14R1/R2) BT:1.9-3.6V
OLED: 2.4 -3.5V
EN (Enable): Input, Pull high to enable DC converter (R1=R17,R2=R18)
PG (Power Good): Open drain output, activated when AC power is applied. Disabled in sleep mode Overall: 2.4 -3.5V
CE (Charge Enable): High disables charge and puts chip into low power mode For very low quiescent current:
RI1 +R2 <= IMohm Lilon Battery: 2.7- 4.5V
STAT1=1, STAT2=1 -> Precharge in progress C1=1/(2*pi*10kHz*R1) Therefore set system voltage to
STAT1=1, STAT2=0 -> Fast charge in progress C2=(R1/R2) *C1 be 2.5V
STAT1=0, STAT2=1 -> Charge done
STAT1=0, STAT2=0 -> Timer fault VOUT =2.5V
R1= 680K
Sleep mode is activated when USB and AC power is removed. DC converter will still operate if EN is high R2=R1/(VOUT/0.5 - 1) = 170K (nearest: 150K, 169K)
->VOUT =2.77V (150k)
ISET2 (USB charge current): High=500mA, Low=100mA, N/C=Disable USB Charge > VOUT =?? (169k)
ISET1 (Precharge and taper set point)
For higher quiescent current:
FPWM: Driving this high will force the DC converter to override the power save mode so it always runs in R1 + R2 <= 100Kohm, omit capacitors
continuous conduction mode.
Rev 2.1: USB requires minimum 3.1V
REV2.1: VOUT =3.3V
Change R19 (CE pin) from VCC to GND, so it will charge by default. R1=680K
Eg. battery is flat, no way to power on PIC to enable the charge! R2=121K
ISET?2 should be pulled high to VBAT (not VCC!), since the OLED operating uses slightly more than 100mA
and the battery never charges.
EPWR should have a IMohm resistor to ground, or it won't power up when a battery is not present.
Solder a 100nF capacitor over C26, for stability. Regulator will not operate without it!!!
Resistor on ISET1 (R27) should be 1K, not 10K.
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Ambient Light
VCC
< Q1
Photo NPN
AN_LIGHT AN LIGDST
R
100nF
GND
VCC Magnetometer
U4 vee Accelerometer
scoi HSCL 1 scL spA 8 IS;I){_*NL SDAI Us

S VDD DRDY —3 { INTM q A S

1 NC NC — >— DVDD_IO SCL/SPC —3 SBAGSCLL ]

= S1 VDDIO —5 S GND SDA/SDI/SDO —5 SDAI1

s TN L. L AN SR
100nF ; [ Ne o 0 100nF | 100nF 2 S NG |10
J_—‘ STEP GND + = AVDD INT2 (— e
Cl4  TIMCSREIL cis CS INT1/DRDY | INTA
0.22uF 1971743 4.7uF MMA7455LR1
1 1605506
= GND
GND
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