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Design Note:
This board supports 5V or 3V3 voltage level on the 10 pins:
= 1) 5V 10 - Fit everything as defined in this schematic. NF means, do not fit this component.
2) 3.3V 10 - Remove R27, Fit R28, *Replace Y1 (change from 16MHz to 10MHz), *Replace Y2
(change from 16MHz to 8MHz).
3) Both 5V and 3V3, selected through JP4 - Remove R27, Remove R28, Fit JP4,
*Replace Y1 (change from 16MHz to 10MHz), *Replace Y2 (change from 16MHz to 8MHz).
*Note: The 16MHz crystals are not recommended for 3.3V operation. We need to adjust their
values, thats why the change.
IMPORTANT: Once you change the crystal value, you may need to re-compile your source code.
+5V/3V3 +5V/3V3 +5V/3V3
Design Note:
R1 R2 R3 .
100kR {560R  C560R About JP3:
1) DebugWire support - Short 1&2. This was added to support possible debugWire debugging
(programming?) of 328P through 16U2. In this case, the 16U2 needs to have a correct firmware
D3 D4 T and has to behave as a debugWire tool.
+5V/3V3  FB1 1 2 Vs W 3 NF 4 2) ISP programmer mode - Short 2&3. In this case, take a cable and connect J5 & J6 together.
- T 1 g 2 +5VI3V3 1602 NS NS 1 7Y, 12 Upload AVRISP MKII firmware into 16U2 and you can program 328P. Example of AVRISP
_L _L _L %} e} MKII firmware can be found at LUFA projects:
I C ro MEZ2012560LAI000 c3 C4 cs Fés U2 HDR 2x2 http://www.fourwalledcubicle.com/LUFA.php
10uF/16V | 100nF 100nF +5V = ' : ) ;
+5V/3VE T 2 1 (Tip: remap LEDs of the default AVRISP MKII LUFA project to the RX and TX LEDs on the
— — — 28Pin board
ey = = = T 1 VCC PB7 (PCINT7/OC.0A/ OC.1C) —5= I ( S P 1 )
cé 31 AVCC PB6 (PCINT6) 19 . .
R4 100nE | uvce PB5 (PCINTS) = 3 HEVISVE 3) ISP header - Short 3 & 4.1n this mode, the ICSP1 header is used as a standard ISP header to
o _L_ 10kR PB4 (T1/PCINT4) —37 a 7 T program 16U2 through ISP interaface by an ISP programmer.
1 16U2 MISO
A i - Cl 2 — PB3 (PDO / MISO / PCINT3) 1 2
100uF T00uF = (PDI / MOSI / PCINT?) PB2 16 16U2 MOSI IZ_ZE\NRS 16U2 SCLK 313 4.4 J_
4 &9 u 16U2 RESETn 24 15 16U2 SCLK R 16U2 HDR RESETn 5 6 C8
( o 1uF/25V||C7 +3V3 16U2 UCAP 77 | Reset (PCL/dW) (SCLK/PCINT1) PB1 14 5 6 100nF Desian Not
— t esign Note:
i = = I UCAP (SS/PCINTO0) PBO ——— HOREYS = g
& = | 2 = About JP1:
. 2 CoNUsBN 2R R6 usen 30 | o PC%E{(‘% o égl';\ﬁ%; = ?? P3
‘ . 22R R7 UsB P 29 | py PC5 ( PCINT9/ OC.1B) % 328P RESETn % 1 1) Autoreset Enabled - Short 1&?2. In this case, 16U2 is used to reset 328P when firmware inside
CONUSBB | 16U2 PB4 328P is updated from Arduino IDE.
; N T =2 JP3 ’
s 4 OR R8 18pF H €9 16U2 16MHZ XTAL? 2 | (PCO) XTAL2 16U2 RESETn 41, 2) 16U2 DFU mode Enabled - Short 2&3. 16U2 HWB pin is sampled by 16U2 during RESET. If
ol 2 _L_ v o /HWB / AIN6 / TO / INT7) PD7 3 16U2PROG 328P RESETn pulled low, then after Reset the 16U2 will go into DFU mode (it's the mode when you can flash
® S CGO603MLC-05E CGOB03MLC-05E = :IABM7 16.000MHZ-D2Y-T 1MOhm a (RTS/ AIN5 / INT6) PD6 i HDR 1x4 16U2 firmware through USB and Atmel Flip software: http://www.atmel.com/tools/flip.aspx ).
= : : i e | XTAL1 (XCK AIN4 / PCINT12) PD5 L0U2 TXLED LINK1
— = (INT5/ AIN3) PD4 [ 16U2RXIED ciu
N\ J7 18pF ||__C10 16U2 16MHZ XTALL (TXD1/INT3) PD3 9 16u2TxD 1k R R10 328P AUTO RESETn |
Alol~ 10118193-0001LF L L L 11 28 (RXD1/AIN1/INT2) PD2 3 16U2RxD 1k R R11 1|00nF L JP1 LINK
) ) ) e e (AINO/INTL) PDL ——X 16U2PROG 328P RESETn P o
t GND (OC.0B/INT0) PD0 ——— R1? 3 g J P 1 LINK2
1 = L
- P GND ATMEGA16U2-AU - 68000-103HLF
ower D Pad
+5V +5V/3V3 +3V3 +5V/3V3 Owe r a S 3V3 I D O .
T T T J5 +5V/3V3 O C e
owe i owenis ower selection 11,12 1
Cl4 C15 C16 C34 +5V +5V u3 +3V3 SCK 3153 4[4 wos 1
100nH 100nF 100nF 10uF/16V J 2 | IN ouT 4 328p RESETn 5 5 6 | 6 C17 SCKT FOR U1
L L L L 1 . A 15 V., *SVBVE . +3V3 ?ﬁsigbn Ngte: ] N . . __|:_ 100nF
- - - - | SHDN SENSE is board can be powered from micro = —
4MMx1.5MM 10uF/16V 10uF/16V OR R connector (J7) or a single +3.3V power rail = 28 D I P
= g GND = (through J1 pin 4). If +3.3V is used, fit R26 and
- EPAD - R28. In this case, JP4 & R27 must NOT be
i J fitted, otherwise the board may be damaged. SO C KET
1 L _L_ TL1963A-33DCQR ol
2 g 328p RESET) 4MMx1.5MM - HIN:s 28-DIP Socket
n . -
431 7 = = N 4
5 JP4 +AREF ADS/SDL 10 |
s 6 68000-103HLF  LINK sousps 9| 0
7 L Design Note: +5VI3V3 B2 & 8 g
8 ﬁs Pin 8 (Vin) is not supported T 1 ‘_‘1_' 2 _L +5V/3V3 326P VCC_L TOUF/16Y (73 7 -
HDR FEMALE 1x8 2.54mm MPZ2012S601ATO000 C19 C20 :I: = 5 g I O H I\/I O u ntl n H O I eS
10uF/16V 100nF = 4],
3
= = = U1 2 3 MH1 MH2 MH3 MH4
+5\£/|_3V3 FB3 1 1
1 e 2 +5V/3V3 328P AVCC 7 19  sckr22R R13 sck L]
— J_ vee RESISERRCINID) 18 wmiso HDR FEMALE 1x10 2.54mm
ower ser MPZ20125601AT000 c22 c23 20 RE(MI SO RCININ 17 wosi
10uF/16V | 100nF +AREF Rvee A (UISETHOCANINANIIS) | s 12
+5V/3V3 T 21 PB2 (SS/OC1B/PCINT?2) 5 09 6
+5V/3V3 f5V/3VE  +5V/3V3 = = ARED A (OCIVYAINIY) | ey e 56
T - - C24 (PCINTO/CLKO/ICP1) PBO 2 5 —
4 =
R14 100nF 28 ADS/SDL 3 A D
PC5 (ADC5/SCL/PCINT13) 3 . .
?6107R j gslc?R 10kR L PCA4 (ADCA/SDA/PCINTIZ) % ﬁg:/sm\ i 5 Mounting holes 7.4mm pad 3.2mm drill
- PC3 (ADC3/PCINT11) 1 . .
328p RESETn 1 (PCINT14/RESET) PC6 PC2 (ADC2/PCINTL0) gi AD2 R Board mounting holes one in each corner
PC1 (ADCL/PCINTY) —5= igé :
D1 D2 18pF ||__C25 328P 16MHZ XTAL2 10 FED B, J3
!Green Orange 11 T (PCINT7/XTAL2/TOSC2) PB7 8 ©h g [
> o — i R16 9 (PCINT23/AIN1) PD7 Bl 7 8 = =
= y oy (PCINT6/XTALL/TOSC1) PB6  (PCINT22/0COA/AINO) PD6 7 F I d u C I al S
V] Li IABM7-16.000MHZ-D2Y-T 1MOhm (PCINT21/0COB/T1) PD5 (,1 :gi g 6
(PCINT20/XCK/TO0) PD4 5 I O L
2 18pF || C27 328P 16MHZ XTALL 5 03 4
U4 I (PCINTI9/OC2B/INTL) PDS = ) el & FIDL  FID2  FID3  FID4
AND SN74AHC1G09DBVR - 8 (REINISANTO)RD2 3 101 2 g
- 55 GND_1 (PCINT17/TXD) PD1 > T 2
- Desian Not _F GND_2 PCINT16/RXD) PDO 100 1
= esign Note: L
. ThisgLED is inverted: = TVIEGAZI8FFUND HDR FEMALE 1x8 2.54mm Fiducials 4x Top
= - SCK High = LED OFF R
- SCK Low = LED ON
Reset (16U2) ™" Reset (328P) User Button
——LCSO ——LCZS ——LCZQ
100nF 100nF 100nF
1 +5V/3V3 1 1
+5V/3V3 +5V/3V3 = +5V/3V3 +5V/3V3 = +5V/3V3 =
R18
R19 D5 o R20 D6 10kR " R21 o
10kR BAT54HT1G 10kR BAT54HT1G 10kR
328P AUTO RESETn 1
4 16U2 RESETn Swi 4 328p RESETn SW2 4 560R R22 |08 Layout Note:
22R R23 16U2 BUF RESETn 2 3 1 BUTTONRESETn 22R R24 328P BUF RESETn 2 3 1 JJSERBUTTON 22R 1) Route all the POWER tracks with minimum track width 0.4mm.
—LC31 AT gﬁMAHClGOQDBVR 0—0-'-0—0 c32 AT U6 0—O-|-0—1 u7 2) Route all the other tracks by 0.4mm and change them by the end of
) ) ™ the design to 0.2mm. To change all of them at once, use this filter
100nF 4 2 100nF SN74AHC1G09DBVR 4 2 100nF SN74AHC1G09DBVR “(not INNet(+*) and not INNet(GND')) and IsTrack and (OnLayer(L1) o
— — — OnLayer ('L2")" and then set 0.2mm width in PCB Inspector panel.
= 1825910-6 = 1825910-6 =
b b Title
== == Upgraded 328P Arduino Board By Kowin Shi
Size Number Revision
(c) 2018 Designed by Kowin Shi with references from FEDEVEL Academy. Based on Arduino: http://www.arduino.cc. Released under Creative Commons Attribution-ShareAlike 3.0 Unported. A2
This means you can use it on your own derived works, in part or completely, as long as you also adopt the same licence. You find the complete text of the licence here.: http://creativecommons.org/licenses/by-sa/3.0/legalcode Date: 12/6/2018 [ Sheet of
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