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5 | 4 | 3 | 2 | 1
Analog input interface
13 [y ARCLNE.1]
USA
VGA
VoA R0 MAX 10 LEFT BANKS
415 P 11 |
15 T CACED BANK-1A VCCIO = 2.5V BANK-2VCCIO = 3.3V
ADC1INL F5 P4 VGA_B2
VGA B[3.0 ADCIING 2| DIFFIO_RX_LINJADCLINL DIFFIO_RXL29N [~pe
15 I S E— =2 DIFFIO_RX_L1P/ADC1IN2 DIFFIO_RX_L29P |2— VGA HS
£5-| DIFFIO_RX_L2N/ADC2INL DIFFIQZRX_L37N VCATE3
VGA HS ADCLING DIFFIO_RX_L2P/ADC2IN8 DIFFIO_RX_L37P
15 < 1+ ADCTING DIFFIO_RX_L3N/ADC1IN3 DIFFIO_RX_L39N
VGA VS &4 DIFFIO_RX_L3P/ADCLINA DIFFIO_RX_L39P VGA B1
15 < 1+ 73| DIFFIO_RX_LAN/ADC2IN3 DIFFIO_RX_L40N VeAGT
ADCLING H5 | DIFFIO_RX_L4P/ADC2IN4 DIFFIO_RX_L40P
ADCIINE 5| DIFFIO_RX_L5P/ADC1ING DIFFIO_RX_L4IN
£14~| DIFFIO_RX_L5N/ADCLINS DIFFIO_RX_L41P [-p7— Veheo
G| DIFFIO_RX_L6N/ADC2IN5 DIFFIO_RX_L42N o
ADCLINT [ ke DIFFIO_RX_L6P/ADC2ING DIFFIO_RX_L42P (3
ADCIING Ke| DIFFIO_RX_L7N/ADCLIN7 DIFFIO_RX_L43N {3
J3~| DIFFIO_RX_L7P/ADCLINg DIFFIO_RX_L43P 57—
«a—| DIFFIO_RX_L8P/ADC2IN2 DIFFIO_RX_L44N [~y n r1
DIFFIO_RX_L8N/ADC2IN7 DIFFIO_RX_L44P [
<~ DIFFIO_RX_L45N {~ge—
>y DIFFIO_RX_L45P 73—
Ks BANK-1BVECIO =24V DIFFIO_RX_L46N [-oo—
D3| DIFFIO_RX_L15N DIFFIO_RX_L46P [~pa—
D2 DIFFIOﬁRXingN DIFFIO_RX_LA7N {~r7—
DIFFIO_RX_L16P DIFFIO_RX_L47P |-oii—
Eg DIFFIO_RXZLION DIFFIO_RX_L48N w% S c0
T | DIFFIO_RX_L19P DIFFIO_RX_L48P [-p7— vea €3
To| DIFFIO_RX_L20N DIFFIO_RX_L6ON g VoA &
£1| DIFFIO_RX_L20P DIFFIO_RX_L60P
T2 DIFFIO_RX_L21N VREFB2NO [
Hi| DIFFIO_RX_L21P 10_BANK2
1 | DIFFIO_RX_L22N
&1 | DIFFIO_RX_L22P
71| DIFFIO_RX_L23N
iz | DIFFIO_RX_L23P
M3 | DIFFIO_RX_L24N
K1 | DIFFIO_RX_L24P
11| DIFFIO_RX_L25N
o1 | DIFFIO_RX_L25P
51| VREFBINO
10_BANK1
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3
GPIO O
108 <SEI0 [35:0
Arduino Digital Interface Uss
Arduino_|O[15..0
13 (o y—auding OIS0l
< MAX 10 BOTTOM BANKS
BANK-3VCCIO = 3.3V BANK-4VCCIO = 3.3V
SEo YT DIFFI0_RX_B10N DIFFIO_RX.B25N O ET
- GPIO—23 _RX_| _RX. GPIO_17
Digital Accelerometer ST oo DIFFIO_RX B10P DIFFIO_RX_B25P oo
GSENSOR_SDI PO~ AB5 | DIFFIO_RX_B12N DIFFIOZRX_B27N PO~ I8
15 CCH— ZPI0 35 ¥3| DIFFIO_RX_B12P DIFFIO_RX_B27P CPIo-16
GSENSOR SCLK POt V| DIFFIO_RX_B14N DIFFIO_RX_B29N CPIo 18
15 K< P CPIo30 AA5 | DIFFIO_RX_B14P DIFFIO_RX_B29P I T
GSENSOR_INT1 Arduino_Io0 AB5_| DIFFIO_RX_B17N BbFIO_RX_B35N GPIO_13
15 m Arduino 1oL AB6 | DIFFIO_RX_B17P DIFFIO_RX_B35P. CPo 12
» B Arduino_102 AB7_| DIFFIO_RX_BI9N DIFFIO_RX_ B3 GSENSOR_SCLK
GSENSOR_CS n GPIO_24 AAg_| DIFFIO_RX_B19P DIFFIO_RX B8 GPIO_11
15 M e IS 03 ABg | DIFFIO_RX_B2IN DIFFIO_RX_B40N
GSENSOR_SDO GPIO_22 DIFFIO_RX_B21P DIFFIO_RX S50 > GSENSOR, CS
15 COH—F AT T A8 | DIFFIO_RX B23N DIFFIO_RX_B42N -
va| DIFFIO_RX_B23P DIFFIO_RX_B42P [~zeter Arduino 1010
cPIO —& | DIFFIO_RX_B2N DIFFIO_RX_B44N AfduncTO13
G VCA TS vi| DIFFIO_RX_B2P DIFFIO_RX_B44P oo
VGA VAR 3| DIFFIO_RX_B4N DIFFIO_RX_B46N
215 | _VGA R[3.0] VGA_RO AA1_| DIFFIO_RX_BaP DI 1GP o1 Arduing 1014
: & } oS 77| DIFFIO_RX_B6N DIFFIO_RX_BSON o ARG IOTE
GPIO 29 Ve | DIFFIO_RX_B6P DIFFIO_RX_B50P - A o5
PO Ve | DIFFIO_RX_B8N DIFFIO_RX_B58N 5
DIFFIO_RX_B8P DIFFIO_RX_BS8P (U171
GPIO _RX | _RY GSENSOR_SDI
P T3 DIFFIO_TXRX_BLIN DIFFIO-TX_RX_B24N [ et n0
o~ W] DIFFIO_TX_RX_B11P DIFFIO_TX_RX_B24P [&
P05 We | DIFFIO_TX_RX_B13N DIFFIO_TX_RX_B26N [p13
R10| DIFFIO_TX_RX_B13P DIFFIO_TX_RX_B26P [~paqt o M
—p10| DIFFIO_TX_RX_B15N DIFFIO_TX_RX_B28N [~aats T ok
GPIO 28 —aA6 | DIFFIO_TX_RX_B15P DIFFIO_TX_RX_B28P [~y7
CPIo28 A7 | DIFFIO_TX_RX_B16N DIFFIO_TX_RX_B34N [~y
GO 10 W5 | DIFFIO_TX_RX_B16P DIFFIO_TX_RX_B34P [g;
P05 Wa | DIFFIO_TX_RX_BIN DIFFIO_TX_RX_B36N [
L TTRIe DIFFIO_TX_RX_B1P DIFFIO_TX_RX_B36P [~i3— GSENSOR INT2
SPIeT o DIFFIO TX_RX_B22N DIFFIO_TXRX B37N |5 SSETEORNT
Us | DIFFIO_TX_RX_B22P DIFFIO_TX_RX_B37P\|~/12
7| DIFFIO_TX_RX_B3N DIFFIO_TX_RX_B39N [wis~
Wi | DIFFIO_TX_RX_B3P DIFFIO_TX_RX_B39P [ji0~
Wa | DIFFIO_TX_RX_B5N DIFFIO_TX_RX_BAIN [~y1e
GPIO § V| DIFFIO_TX_RX_B5P DIFFIO_TX_RX_B41P [a1= Arduino 109
o v | DIFFIO_TX_RX_B7N DIFFIO TX_RX_B43N 777
Ro| DIFFIO_TX_RX_B7P DIFFIO_TX_RX_B43P [~15
—pg | DIFFIO_TX_RX_BON DIFFIO_TX_RX_B45N [~yre
DIFFIO_TX_RX_B9P DIFFIO_TX_RX_BA45P i
_TX_RX_| _TX_RX | Arduino_l012
283 | VREFB3NO DIFFIO_TX RX BAON |ias e
——— I0_BANK3 DIFFIO_TX_RX_B49P [—aats
VREFBANO [~aBTa
10_BANK4
T0M50DAF484
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5 | 4 | 3] | 2 | 1
SDRAM MAX10 Bank 5 & 6
DRAM_ADDR[12..0
& [ ]
(——RBAM DOIS.Q]
DRAM_CKE usc
DRAM_LDOM
DRAW_ODQH MAX 10 RIGHT BANKS
—— DRAM_WE_N
BANK-5VCCIO = 3.3V BANK-6VCCIO = 3.3V
DRA DRAM_ADDR4 U H21 DRAM_DQ10
DRAM_CS N DRAM_ADDR2Z vig_| DIFFIO_RX R19N DIFFIO_RX_R39N I"pz; DRAM_DQIL
T DRAMBAO DRAM_ADDR3 U1g_| DIFFIO_RX_R199 DIFFIO_C N 1o DRAM_UDQM
T DRAM BAT RAM ADDRO U DIFFIO_RX_R1P/RUP DIFFIO_RX_R4IN =355 AM DO
R —— e e
DRAM_DQA4 _RX_| ) RX_| DRAM_DQ13
SRA 08 22 DIFFIO_RX_R20P DIFFIO_RX_R42P Szzg 5RA 38 =
B R | e e Brro o cran [ b
AM_DQO _RX_| _RX_|
R 081 zgé DIFFIO_RX_R22N DIFFIO_RX_R44N/DQZR mg
BRAVCS Us0-| DIFFIO_RX_R22P DIFFIO_RX_R44PIDQ2R [“g57 o
o S — R R e —
DRAM_LDOM 2 _RX_| _RX_| 5
R DQ(7L x f DIFFIO_RX_R24N DIFFIO_RX_RA6N/DM2R i) e
i DIFFIO_RX_R24P DIFFIO_RX_R46P/DQ2R R
—Rie| DIFFIO_RX_R25N/DQIR DIFFIO_RX_R47P/DQ2R B~
SWITCH DRAM BAL —2>- DIFFIO_RX_R25P/DQIR DIFFIO_RX_R47N/DQ2R PEx
I SW[9..0] SRAVTBAS DIFFIO_RX_R26N DIFFIO_RX_R48N o
SRANABDE DIFFIO_RX_R26P DIFFIO_RX_R48P NB0s
RAMADDR DIFFIO_RX_R27N/DM1R DIFFIO_RX_R49N HExa
KEY SRAVADDRIZ DIFFIO_RX_R27P/DQIR DIFFIO_RX_R49P i
SRAVADDRIG DIFFIO_RX_R28N/DQ1R DIFFIO_RX_R51N/DQ2R
I KEY[L.0] BRAVRAS 1 D|FF|gﬁRx4§§ga/DQ1R B::::gﬁRXﬁRS;P:DggE
AV CASN DIFFIO_RX| _RX_R52N/D
BRAM DO DIFFIO_RX_R29P DIFFIO_RX_R52P/DQ2R jg;g
DIFFIO_RX_R2N DIFFIO_RX_R53N
DRAM_D _RX_| ) RX_| z
LED Q DIFFIO_RX_R2P DIFFIO_RX_R53P S
LEDR[9.0] DIFFIO_RX_R30N/DQIR DIFFIO_RX_R54N XA
& Sl DRAM CKE > DIFFIO_RX_R30P/DQ1R DIFFIO_RX_R54P
RAM D08 Bo| DIFFIO_RX_R3IN DIEFIO_RX_R55N/DQSN3R
SRAM ACDRE 515 | DIFFIO_RX_R31P DIFFIO_RX_R55P/DQS3R HEX3S
SRAVADDRT Rig | DIFFIO_RX_R32N/DQSNIR DIFFIO_RX_R56N e
7. Displ SRAVADDRIT P20 DIFFIO_RX_R32P/DQS1R DIFFIO_RX_R56P e
segment Display RANADDRS 1o | DIFFIO_RX_R33N/DQIR DIFFIO_RX_R57N/DQ3R
< — e ot DIFFIORCREENDOGR HEXSL
M21 _RX_| _RX_|
< | HEXU7.0] Hioo DIFFIg_RXiRSAP DIFFIO_RX_R58P/DQ3R |17 o
} NI BIEEIOSR X RasN BIFFiO_ R RSN 17 >
« . P22 | Crcraano DIFFIGSRX eON |-B 2
I _RX_|
HEXA[7..0 R22 |10 BANKS DIFFIO_RX_R60P 5
<<:l——[—l_ DIFFIO-RX_R6IN/DM3R
HEXA[7.0 DIFFIO_RX_R61P/DQ3R
& ] e DIFFIO_RX_R62N :E;ég
< HEXS[7.0 DIFFIO_RX_R62P
< e DIFFIO_RX_R63N/DQ3R
DIEFIO_RX_R63P/IDQ3R |20 HEXed
DIFFIO_RX_R64N/DQ3R [~520— HEXS0
DIFFIO_RX_R64PIDQ3R &7 e
DIFFIO_RX_R7ON/CK#_6 |57 T
DIFFIG_RX_R70PICK 6 |51
VREFB6NO [~g57—
10_BANK6 [—=—
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5 | 4 | 3 | 2 | 1
7-segment Display
" (e
514 « HEX1[7..0
HEX2[7..0
514 & ] — UsD
514 = L |
' MAX 10 TOP BANKS
514 « 1 HEX4[7.0)
sS4 (e BANK-7VCCIO = 3.3V BANK-8VCCIO = 2.5V
j;ﬁ‘l DIFFIO_RX_T10N DIFFIO_RXT39N g;
0EX DIFFIO_RX_T10P DIFFIO_RX_T39P [—Az
DIFFIO_RX_T15N DIFFIOZRX_T4IN
SWITCH — DIFFIO_RX_T15P DIFFIO_RX_T41P gg
SW[9.0l REXTS DIFFIO_RX_T16N DIFFIO_RX_T42P [ag
14 |:>>——[—l_ DIFFIO_RX_T16P DIFFIO_RX_T43N [
DIFFIO_RX_T17N DIFFIO_RX_T43P [~gg
DIFFIO_RX_T17P DIFFIO_RX_T44N.
KEY e DIFFIO_RX_T18N DIFFIO_RX_T45P ﬁg
KEYIL.0] S DIFFIO_RX_T18P DIFFIO_RX_T45N [~g3
14 |:>>——I—l_ — DIFFIO_RX_T19N DIFFIO_RX_T46P
SW7 _RX_ _RX3 B4
HEXOT DIFFIO_RX_T19P DIFFIO_RX_T46N [~gz
HEXOZ DIFFIO_RX_TIN DIFFIO_RX_TA7P [—&x
LED DIFFIO_RX_T1P DIFFIO_RX_T47N |-£5
LEDRIS..0 DIFFIO_RX_T20N DIFFIO_RX_T48P
14 <<:l——[—]_ LEDRY DIFFIO_RX_T20P DIFFIO_RX_T49N gg
LEDRA DIFFIO_RX_T21P DIFFIO_RX_T49P [~§7
DIFFIO_RX_T2IN DIFFIO_RX_T5IN (55
DIFFIO_RX_T22N DIFFIO_RX_T51P 5
. o DIFFIO_RX_T22P DIFFIO_RX_T53N
Arduino Digital Interface wg DIFFIO_RX_T23N DIFFIO_RX_T53P. g?
o DIFFIO_RX_T23P VREFBBNO &g
e DIFFIO_RX.T24N 10_BANKS
13 - Arduino_Reset_n LEDR2 g:;E:g—Sé—%gE
5'\':,\2;8 DIFFIO_RX_T25P
SE DIFFIO_RX_T26N
EORS DIFFIO_RX_T26P
S5 DIFFIO_RX_T27N
DIFFIO_RX_T27P
DIFFIO_RX_T28N
evo DIFFIO_RX_T28P
EORT DIFFIO_RX_T3IN
HEX05 DIFFIO_RX_T31P
HEX0E DIFFIO_RX_T2N
DIFFIO_RX_T2P
DIFFIO_RX_T30N
kEEBT DIFFIO_RX_T30P
- DIFFIO_RX_T29P
= 2= DIFFIO_RX_T29N
Arduino_Reset_n F: B:EE:S—:§—¥§’;
> _RX_
::Eﬁ g 3 DIFFIO_RX_T6N
S 51| DIFFIO_RX_T6P
= C16 | DIFFIO_RX_T7N
e A19| DIFFIO_RX_T7P
— A20 | DIFFIO_RX_T8N
ESEE E14 | DIFFIO_RX_T8P
= b1t DIFFIO_RX_TON
51=—| DIFFIO_RX_T9P
—ATe| VREFB7NO
—£22 10_BANK7
TOM50DAF484
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GPIO 0

<C>: GPIO [35..0]

SDRAM

DRAM_CLK
<« =

MAX10 Clock

DRAM_CLK

USE
MAX 10 CLOCK
BANK-2 VCCIO =3.3V
ADC CLK 10 % DIFFIO_RX_L28N/CLKON DIFFIO_RX_L38N/DPCLKO ;g
M8 DIFFIO_RX_L28P/CLKOP DIFFIO_RX_L38P/DPCLK1 T5
M9 DIFFIO_RX_L36N/CLK1IN DIFFIO_RX_L59N/PLL_L_CLKOUTN T6
DIFFIO_RX_L36P/CLK1P DIFFIO_RX_L59P/PLL_L_CLKOUTP
BANK-3 VCCIO =3.3V
GPIO_2
PG 0 v g DIFFIO_TX_RX_B18N/CLK6N
Ri1 | DIFFIO_TX_RX_B18P/CLK6P
MAX10 CLKL 50 —pi1 | DIFFIO_TX_RX_B20N/CLK7N
DIFFIO_TX_RX_B20P/CLK7P
BANK-4 VCCIO =3.3V
DIFFIO_TX_RX_B57N/PLL_B_CLKOUTN! yll]
DIFFIO_TX_RX_B57P/PLL_B_CLKOUTP [———
BANK-6 VCCIO =3.3V
N15 L15
MAX10 CLK2 50 —Nia| DIFFIO_RX_R38N/CLK2N DIFFIO_RX_R50N/DPCLK2/DQSN2R [~Fiz
K21 | DIFFIO_RX_R38P/CLK2P DIFFIO_RX_R50P/DPCLK3/DQS2R 17
K22 | DIFFIO_RX_RA0ON/CLK3N DIFFIO_RX_R69N/PLL_R_CLKOUTN 177
— | DIFFIO_RX_R40P/CLK3P DIFFIO_RX_R69P/PLL_R_CLKOUTP |——
BANK-8 VCCIO = 2.5V
Eig DIFFIO_RX_T38N/CLK4N
310 DIFFIO_RX_T38P/CLK4P E6
H1L DIFFIO_RX_T40P/CLK5P DIFFIO_RX_T52N/PLL_T_CLKOUTN D6
DIFFIO_RX_T40N/CLK5N DIFFIO_RX_T52P/PLL_T_CLKOUTP [———
10M50DAF484
CAD Note:
Place near IC power pin
VCC3P3
C159 C56 C52
10u 0.1u 0.1u
6.3V 1ov 1o0v
VCC3P3 VCC3P3
‘[ u16 ])
1 VDD VDDO 8
ADC_CLK_10
2 XouT SSCLK1 4 R17 182
MAX10_CLK1 50
XIN/CLKIN . SSCLK3 ’ R10 1682 = =
6 R9 18.2 MAX10_CLK2_ 50

VSS SSCLK2

Si51211

Copyright (c) 2017 by Terasic Inc. Taiwan.
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JTAG Interface
|:>: JTAG_TCK
|:> JTAG_TMS
<« JTAG_TDI
|:>: JTAG_TDO
— JTAG_EN

FPGA CONFIG

NCONFIG
o
< NSTATUS

(—-CONF_DONE
CONFIG_SEL
I

VCC2P5
o

R68 R62 R63
10K 10K 10K
JTAG_EN

MAX10 Configuration

USE

MAX 10 Configuration

BANK-1B

BANK-8
VCCIO = 2.5V VCCIO = 2.5V
ITA TK é DIFFIO_RX_L15P/JTAGEN NCONFIG
JTAG TMS H DIFFIO_RX_L17P/TCK CONFIG_SEL
JTAG TDO L DIFFIO_RX_L17N/TMS DIFFIO_RX_T42N/DEV_CLRN
R60 R61 STAGTOT w5 | DIFFIO_RX_LASN/TDI DIFFIO_RX_T44P/DEV_OE
0 1K DIFFIO_RX_L18P/TDO DIFFIO_RX_T48NICRC_ERROR
DNI DIFFIO_RX_T50P/NSTATUS
DIFFIO_RX_T50N/CONF_DONE
Design Note:
C61 Optional termination resistor

12p for JTAG TCK
DNI
CAD Note:
— Place near JTAG TCK pin

i

10M50DAF484

VCC2P5 VCC2P5 VCC2P5

VCC2P5 VCC2P5
R79 R78 R74 R24 R28
10K 10K 10K 10K 1K Boot Select
DNI
JP5
H9 NCONFIG
H10 CONFIG_SEL 1
D9 2
D.
R23 DNI
NSTATUS 10K 1X2 Header
CONF_DONE

BOOT Select
Default Disable (Jumper Open)

OPEN = configuration image 0
SHORT = configuration image 1

(Low)
(High)

‘Copytight (c) 2017 by Terasic Inc. Tewan.
LasIC| e
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3] | 2 | 1
VCC1P2_VCC VCC1P2_VCCD
L10 30ohm, 3A
LYY
C77
——4.7u
? UsG
Place filter close to VCCIO1A pins.
VCC1P2_VCC VCC1P2_VDDADC
- L4 300hm, 3A VCC1P2_VCC MAX 10 POWER VCC2P5 VCC2P5
L9
'aaaa®
(2, VCC VCCIO1A :zg ] ‘?
vcc VECIO1A
_|lcie | css vea veciois [V gtﬁsj 220 ohm, 0.4A
“Tiow [ oau vee D L - 300mA
VCC R6
T11] vee VCCIO2 (57 =—
o] Vec VCCIO2 |7 =
% 37| VCC VCCIO2 6
K11 VvCC VCCIO2 [~
CAD Notes: VCC1P2_VCCD vce
Place the 10uF cap close to ferrite bead. VcClos OVCC3P3
Place the 0.1uF cap close to MAX10 pin. T7 VCCIO3
Gi16 | VCCD_PLLL VCCIO3 1
G7 VCCD_PLL2 VCCIO3 0
U16 VCCD_PLL3 VCCIO3
VCC2P5_VCCA VCCD_PLL4 U4
REF_VCC2P5 ADC_VREF VCCIO4 (7, OVCC3P3
° R VCCIo4 |7
HL VCCA1 VCCIO4 T1:
R77 1 Hi VCCA2 VCClo4 T12
| t VCC1P2_VDDADC 715 | VCCA3 vCcelo4
VCCA4 T17
CAD Notes: C139 c120 VCC2P5_VCCADC VCCIOS I7R77 oveCsPs
Put the caps T 7 — xgg:gg R16
close to MAX10 pin. P
P 10u u H7 VCCA_ADC VCCIO5 g
VCCIO5
ADC_VREF
b6 ADC_VREF VCCIO6 1177 OVCC3P3
VCCIO6 16
G5 VCCIO6 >17
e 35| ANAINL VCCIO6 75
ANAIN2 VCCIO6 [—377
VCCIO6 016
VCCIO6
vecior -2 oveesps
VCC2P5_CORE VCC2P5_VCCA xgg:g; G1
L11 300hm, 3A vecior Eij
v VCCIO7
G11
\Yeleile:} OVCC2P5
:2121 _0122 VGCIO8 (F3910
0.1u VCCIo8
1ou vcciog it
10M50DAF484
VCC2P5_CORE VCC2P5_VCCADC
L12 2200hm, 2.5A
A~ .
C142
10u 0.1u CAD Notes:
Place the 10uF cap close to ferrite bead.
Place the 0.1uF cap close to MAX10 pin.
Copyright (c) 2017 by Terasic Inc. Taiwan.
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MAX10 Ground

USH
MAX 10 GROUND
9 GND E S
v GND GND [
% GND GND
Wai | GND GND
V6 | GND GND [31g
GND GND 31
GND GND
5 GND GND (52
Uio | GND GND &
GND GND [ . ;
2| GND GND 2 CAD Notes: Place this FB close to MAX10 ADC_VREF.
GND GND [£
$ f GND GND [~E10 L13 300hm, 3A
=21 | GND GND g A
R GND GND [E:
p6 | GND GND |5z L
B | GND GND [~535 =
pi7_| GND GND [pTg
75| GND GND 577
1| GND GND [gg
7| GND GND [gg
GND GND |5
GND GND g
GND GND [AB23
5| GND GND [
21 | GND GND [~
17 | GND GND [~AA18
T13 | GND GND [“A55
GND GND =37
GND
TP3 =
L3 E5
(P X—5e—1 DNU NCl [fgg—¢
REFGND H5 | CEFGND Nes [Fe
10M50DAF484 =

1. Use REFGND as ground reference.
2. Route analog input signal adjacent to AVSSREF as possible.
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MAX10 Decoupling

VCC1P2_VCC

o s _pro e e _eno oo

"
FFFFF

CAD Note:

Place capacitor near FPGA pins

VCC3P3

ko _bso_ers e oo _oos st oot _or

VCC2P5_VCCA

94 97 114
.1u .1u . 1u 1u
= CAD Notes:

Place a 1uF cap close to each MAX10 VCCA pins

VCC1P2_VCCD
[e)

C116 66 76
0lu 0.1u .1u .1u
CAD Notes:

Place a 0.1uF cap close to each MAX10 VCCD pins.

D Notes:

DSADSE"

tm ZTZ;ZME)MTWTEM‘NMTM
. 2 cuplcated Terasc
[Title
DE10-Lite
[Bize Document Number ev
B MAX10 Decoupling EO
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(SRS RE RN

LSRG RO RGNS

SDRAM

DRAM_ ADDR[12..0]

[ oy—-2RAM ARDRIZO
DRAM_DQ[15..0]

P S5 el |

DRAM_CLK
DRAM_CKE

DRAM_LDQM
DRAM_UDQM

DRAM_WE_N
DRAM_CAS_N
DRAM_RAS_N
DRAM_CS_N
DRAM_BAQ
DRAM_BATL

vceaPs
(¢}
RN13 47K
8 DRAM_CS N
7 DRAM_RAS N
6 DRAM_CAS_N
5 DRAM_WE N
R33 47K DRAM_CKE

CAD Note:

Place near IC power pin

VCC3P3
o

VCC3P3

3
9
.43 |

ua |5 2
coca oQooo
[ayaya) (afajaya)
DRAM_ADDRO 23 Sy {35 DRAM_DQO
RAM_ADDR 24| A0 DO [ RAM_DQ1
DRAM_ADDR 25| AL b1 DRAM_DQ2
DRAM_ADDR 26 A2 D2 DRAM_DQS
—_DRAM_ADDR 29 :3 3431 DRAM_DQ4
DRAV-ADDRE 31} A5 D5 |7 ——DRAv Do
R R Q6
DRAM_ADDR7 32| A6 D6 73 DRANM_DQ7
DRAM_ADDRS 331 A7 D7 123 DRAM_DQ8
DRAM_ADDR9 341 A8 D8 724 DRAM_DQ9
" DRAM_ADDRIO 221 A9 D9 775 AM_DQ10
RAM_ADDRIL 357 A10 D10 (=7 RAM_DQ
= =24 ALl D11 =
DRAM_ADDR12 36)| A7) SDRAM 32Mx16 D17 748 DRAM_DQ
DRAM_CLK 38 50 DRAM_DQ
DRAM_CKE 377 CLK D13 757 DRAM_DQ.
—_DRAM_LDQM 157 CKE D14%753 AM_DQI5
DRAM_UDOM: 391 LDQM D15
—DRAMUBOM. 39 ;50
DRAM_WE_N 6
"~ DRAM_CAS_N 71|
~_DRAM_RAS_N T
—DRAM_CS_N 5
DRAM_BAO 01l cS
DRAM_BAL 17 368
- BAL oo
0nunn nununun
nnyn nnunae
>>> >>>>
=sfs| sl:% 3
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GPIO Arduino UNO Rev3
rauino ev
GPIO Pl o2
$—CEI0 [35:0] Clock_in __GPIO_0 1 2 GPIO_1 Arduino_lO15 scL
a3 Clock_in __GPIO_2 D GPIO_3 Arduino SDA
GPIO_4 51 oo GPIO_5
GPIO, "1 oo GPIO_7 1
Arduino Digital Interface GPIO o0 0 GPIO_9 Arduino_Reset_n 2 Arduino_1013 SCK
veeso oo 2 VCC3Ps 3 Arduino_l012 MISO
4 y-uding 10015.0) GPIO_10 © o] 14 GPIO_11 vees 4 Arduino_IO11 MOSI
GPIO_12 5060 GPIO_13 2 Arduino_O10 ss
Arduino_Reset_n GPIO_14 7 GPIO_15 L15 30ohm, 3A Arduino_IO!
6 oy fudunoResen oo : 7
GPIO_16 9 00 GPIO_17 VCC50 ~ 8 Arduino_|O
O_18 T ol 22 GPIO_19 ]
GPIO_20 2310 ol 24 GPIO_21 HEADER 8 = HEADER 10
GPIO_22 25 [ ol 26 GPIO_23
Analog input interface GPIO 24 L oo 28  OPOZ Arduino 107
s -ADciNE. VeesP3o GPIO_26 1 g g_ 32 ] GPIO 27 o
GPIO 28 3o ol 34 GPIO_29
GPIO_30 35 o o || 36 GPIO_31
GPIO_32 37 o oIl 38 GPIO_33
GPIO_34 39 o o || 40 GPIO_35
2x20_BOX_Header —
HEADER 6 HEADER 8
TP1  DNI
ADC_IN6
VCC3P3_VCCA TP_YELLOW
VCC3P3_VCCA -
TP2  DNI
C151 ADC_IN7
VCC3P3_VCCA 0.1u C148 O TP_YELLOW
10v VCC3P3_VCCA 04u
UsA Q 10V
N use vees
v+ 3 R94 316 ADC_IN1 N P4
ADCILIN2 _ R37 10 1 vil 75 R91 316 ADC_IN2 Arduino_I012 d
2 ADCIIN3 __ R36 10 7 Arduino_lO13 J 1 2 Arduino_IO11
c135 v- C153 2 R93 e Arduino_Reset_n q3 4
B ——in 316 C136 v C150 2 R92 5 6
1p S| McPe244-E/s 50V 4 ——1In 316 HEADER 2x3
DNI 1p S| McPe244-E/s] 50V
DNI

E VCC3P3
VCC3P3_VCCA %
o

VCC3P3_VCCA

<| usc
<| usD R97
v+~ 10 R90 316 ADC_IN3 10K
ADC1IN4 R35 10 8 Vil 12 R96 316 ADC_INO
Lo ADC1INI __ R34 10 14
C137 v- C141 2 R89 |18 Arduino_|014
- ——in 316 C140 v- C152 Q R95 Arduino_IO15 Arduino Pin out
1p —| MCP6244-E/S 50V - ——1n 316 Arduino_Reset_n
DNI 1p S| MCP6244-E/S| 50V O -
DNI Pin.T []
VCC3P3_VCCA I i& M ein.1 u
o VCC3P3_VCCA u ]
U9A Jp4
v U9B ] a»3 |
v+ 73 R85 316 ADC_IN5 N u u
ADC1IN6 __ R38 10 1 v+ 7,5 R84 316 ADC_IN6 H |
k2 ADC1IN7 R39 10 7 || L
C134 v- C149 2 R86 s L] —
- ——1n 316 C132 v- C147 2 R83 pin.1[7]
1p =| McCP6244-E/sl 50V - ——in 316 o ]
DNI 1p S| _MCP6244-E/S| 50V Pin.1 A ]
DNI 2 ]
E Jp7 "~ aps [
VCC3P3_VCCA ?9 ]
o VCC3P3_VCCA H
uoC o TP14 (@)
N u9D P15 — []
v+ 10 R81 316 ADC_IN7 =
ADCI1IN8 _ R41 10 8 vi| 12 R87 316 ADC_IN4
Lo ADCI1INS5 __ R40 10 14
C129 V- C128 R82 13
4 —in 316 C131 v- C130 2 R88 [If asic] oo oot T
1p —| McCP6244-E/sl 50V 4 ——1n 316 : ~_ Nopartof i schematc design cuplcate o used withoutth pror Terasic
DNI 1p =| McCP6244-E/sl 50V [Title
DNI DE10-Lite
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User 10, 7-Seg, LED

RN21 2K
SWITCH 8 DPO HEXO0
6 R 2| E—— 7_co A0
6 B0 BO N vCce3pP3
5 A0 CO —
KEY vcespP3 vcespP3 vcespP3 vcespP3 DO M / / 1
SWO Sw1 Sw2 Sw3 RN22___2K E0__ 4 — 16
s <« KEY[1.0] |4 |4 |4 |4 __HEX05 8 FO FO__2 | / / ‘
RN15 120 HEX06 7_GOo GO —0
H H H H 8 w3 " HEX04 (=0 DPO M
7 W2 HEXO! 4 5 DO
LED 5 5 5 5 6 W1 7Segment Display
s I LEDR[9..0] 5 WO
SLDE SW — SLDE SW — SLDE SW — SLDE SW — RN23 2K
£ _ HEX17 8 DP1 HEX1
THEXI2 7 _C1L AL 1
HEX10 6 AL B1 N VCC3P3
HEX11 5 Bl C1 —
o, [ [
RN24___2K E — 6
vcespP3 vcespP3 vcespP3 vcespP3 __HEXIS 8 F1 F 2| / / o
Sw4 SW5 SwWe swr7 HEX16 7_G1L G1 —'0
7-segment Display S S S S RN19L 120 HEXTS i
6 [ — HEX0[7..0] H H H H g WZS 7Segment Display
HEX1[7..0] 5 5 5 5 6 W5 RN25 2K
56 —— 5 W4 HEX20 8 A2 HEX2
56 [ HEX2[7.0] SLIDE SW — SLIDE SW — SLDE SW — SLDESW — HEX21 7 B2 A2 10
' THEX22 6 _C2 B b VCC3P3
HEX3[7..0] HEX27 4 5 _DP2 C —
N e e —— o [
5 [ HEX4[7..0] RN26 2K E: 4 — F‘A 6
HEX5[7..0] VCC3P3 VCC3P3 e g 2 / /
5 [7.0] T HEX26 7_G2 G2 J— Y
° —— Sws SW9 T HEX24 6 E2 DP2 7 |4
| 4. |4 HEX23 4 5 D2
RN20 120 7Segment Display
8 SW9
H H 7 SW8 RN27 2K
5 5 g_ |3 __HEX30 8 A3 HEX3
5] |4 HEX31 7 B3 A3 1
SLIDE SLIDE HEX32 6 C3 B3 Y VCC3P3
HEX37 5 DP3 C3 —
D: M / / 1
RN8 2K E: — 16
8 F /B2, / /
7 G G Y
VCC3P3 6 E DP3 7 |g
5 D
7Segment Display
VCC3P3 BTNO R100, DUIALOK
Q@ RN14 100K c158 RN7 2K
| 8 0.1u BTN R10 110K HEX40 8 A4 HEX4
7 16V THEXAL 7 B4 A4 1
6 __HEX42 6 _Ca B4 N VCC3P3
5 S HEX47 4 5 DP4 c4 —
u14 D4 M / / 1
BTNO 1 6 R10. 10K KEYO RNE 2K E — 76
BTNL SN 222 __HEX43 8 D4 zmwany | L
2 5 " HEX44 7 _E4 G4__3 |, ‘=m0
| GNDAEES HEX46 6 G4 DPa_7 |5
3 4 R103, 10K KEY1 HEX45 5 F4
2A 2y 7Segment Display
SN74LVC2G17
C127 | C146 = RN5 2K
——=0.1u ==0.1u 7 8 DP5 HEX5
10V 10V 2 7 _C5 A5 10
TACT SW TACT SW 1 6 B5 B5 N vCce3pP3
0 5 A5 C5 —
T D5 M / / 1
= = RN4 2K E5 4 —' 6
_HEXS5 8 F5 52 |; / / -
—_HEX56 7 G5 G5 —0
" HEX54 6 E! DP5 7 |4
HEX53 5 D
7Segment Display
LEDRO  LEDR LEDR4  LEDR LEDR8  LEDR
2 M1 2 M1 2 M1
LEDR1  LEDR LEDRS  LEDR LEDR9  LEDR
LEDR 4 5 2 1 LEDR4 4 5 2 N 1 LEDRS 4 5 2 N 1
T LEDR 3 3 [ _LEDR5 3 3 [ LEDR9 3 3
__LEDR 2 7 LEDR2  LEDR __LEDR6 2 7 LEDR6  LEDR 2 | | 7 BTasic] oy brTomse e Tahen
LEDR 1 8 L2 1 LEDR7 1 8 L2 1 i] '8 : cuplcatd, Terast
B B K [Title
RNTE LEDR3  LEDR RNT7 LEDR7  LEDR RNTE -Lj
2 A1 2 A1 DE10-Lite
§ze Document Number rev
= = = B LED, 7'Segment, User I/O EO
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4 I

VGA VGA and Accelerometer
s I VGA R[3.0]
VGA G[3.0] RN10 2K
3 [ g 1
3 I VGA B[3.0] VGA_RO 7 2
VGA RL 3 3
VGA_RZ 5 7
4
3 [ y—YeAHls VGA R3
VGA_VS RNL 1K
3 o> — 1] s
2 7
3 5 VGA
4 5
RNIL 2K 52 VGA
8 | 1 VGA R T
VGA GO 7 VGA_G 3
VGA_G1 6 VGA B . O 4
VGA_G2
VGA_G3 2 = 4 O o o
RN2 1K 71 O O
LhAe s o o o
3 6 “ 0] o)
4 5 L]
T2 O o O
RNIZ 2K loRNe)
8 | 1 o 15
VGA_B! 7]
VGA_B 6
VGA_B: 5 K 9'
VGA
RN3 1K -
LI AN 8
VGA_HS R21. 120
VGA_VS R20 120
Digital Accelerometer
GSENSOR_SDI
4 o> . 1
4 [y GsENsoRsck Digital Accelerometer
4 GSENSOR_INT1
4 §E:GSENSORJNT2 VCC_Gsensor
Tie CS_n to high to 12C.mode only VCC_Csensor
ie CS_n to high to
4 [ GSENSOR CS n o
GSENSOR_SDO c7 c6
D 1y ==0w {R11
0v | 1ov 2.2K R14 R16
DNI 10K 2.2K
= O DNI
u1
vCC_vs 4 R7 10 GSENSOR_SCLK
(r é%% . ASS%FSSCDITS R15 10 GSENSOR_SDI
. _SDL GSENSOR_SDO
VCC3P3 VCC Gsensor R4 \/\ﬁﬁz'( RESERVED SDO_ALT_ADDRESS
- GND RESERVED_1 |5
LZWBEADT L1 A~~~ BEAD GND NC =g GSENSOR_INT2
vs INT2 GSENSOR_INTL
ca csn INT1
1u ADXL345
10v R13 § R12
22k { 22K
DNI ¢ DNI
? - : ? ¥ ‘Copyright (c) 2017 by Terasic Inc. Taiwan.
asic] i
Defaul I2C Addr 0xA6/0xA7 2 Suplcated Terasic
GSENSOR_CS_n efault C Address 6/ [Title
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B VGA and Accelerometer EO
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Power - 5V_DCIN/ 1.2V
Power up Sequence:
VCC5---> VCC2P5, VCC3P3 ---> VCC1lP2 VCC
VCC5 VCC5 VCC5
5V Power from USB Port Overvoltage Protection vees o
o6 Threshold Voltage : 5.4 ~ 5.6V . (A?CZ).?; s ?
VCC5_USBO : i) R71 R60
PMEG2010AEB 1K 1K
c23 c33 DNI
D7 R29 ——0.1u 47u
330 c22 R32 10V 10v 1P2_POK
PMEG2010AEB — 100K DNI R N
10v
JP6 R30 6.8K Q1L = D4 D3
1 D8 HE8550G LEDG LEDG —
2 P DNI
PMEG2010AEB ¥| Power Good 5V
Power - HDR
= D9 Power LED - Power LED
Input Power Range:
5.4 ~ 5.6 V PMEG2010AEB R31 = =
6.8K
03 - c
Ramp Time
Tsoft-start = 1 msec
Switching Frequency : 2.25MHz o
vees Us 1.2v / 3A
o
14 5 VCC1P2
SVIN SW_1 VCC1P2 VCC1P2 VCC
c3t | c3o | ceo | ci9 mmé 2%5 1 L5 470nH Panasonic T
3P3_POK u 10u 10u 10u i =, e 1~~~ 2 2R5TPE330MAZ R22 0.01
v > v [ 1ov [ 10v [ 10v PVIN_DRY SW. .
) ca1 _lscis c17
R27 100K 1P2 POK 16 ——22p ~T~330u——100u
prelcae NG PGOOD 25V | 63V s
vecso—R42 mllOOK %g =il Urp k18
TRACK/SS
3P3_POK
RIE A~ 2y RTISYNC =
VCC2P5_CORE & R76 0 19 ITH g DDR 1
w
ol S8 ¥ mobE o o ’_<L
4 z
10V 0. O
DNI Y &
™ !
& LTC3612EUDCH#TRPBF -
PCB1
= = MHL MH2 MH3 MH4
= PCB
FID8 FID5 FID6 FID11 FID7 FID1 FID12 FID3 FID2 FID4 FID10 FID9
QW |
tm f‘uw'\z\(wwnm\clm.nm
L - — Terasi.
[Title
DE10-Lite
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B Power - 12V, 5V EO
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Power - 3.3V / 2.5V

Ramp Time
Tsoft-start = 1 msec

Switching Frequency : 2.25MHz
vees u7 3.3v / 3A
14 vceaPs
SVIN Sw_1 O VCC3P3 VCC3P3 VCC3P3_VCCA
c24 | c35 | c3a | coe PV”\L% SW% 1 L6 470nH Panasonic (r L14 300hm, 3A (r
10u 10u 10u 10u T SW-DRV ng"u 2 1~ 2 6TPE100MAZB v
v | 1ov | 10v | 10v . - - B
16 « 3P3_POK c1s5 | c154
SO RA8 c40 +C145_|+C29 | c28 ——10u 0.1u
R46 100K 3P3 POK 16 165K —=— 100u—T~100u=—100u 63v | 10V
veeso NN PGOOD 2p | eav| 6av | eav )
R45 100K 15 18
VCC50 RUN VFB [ A4
c39 22 TRACK/SS
. RT/SYNC
10V 19 Q 1 R47
DNI ITH & DDR 36.5K
17 =
r MODE o g
P4 z
QQ [U]
12} a
: S VCC2P5_CORE
Ramp Time = 2 msec vecors Ro9 0
Velerl] VCC2P5_CORE
REG1 U13
BIAS out 5LV vour
c38 3 c41
IN ADJ N ON  ocl=—x Rl
SHDN GND Y 311.? 21 GND v
EP_GND DNI TPS22945
[TC3025-1 = DNI =
R8O 10K} c1. 4.7u
vccsp3o—/\/\/—_44| |__I_
Voltage Reference
DNl =
VCC3P3_VCCA REF_VCC2P5
1.8V /0.5A R105 15 . R106, 0
Ramp Time = 2 msec VCC1P8 c138 | vz c133
vcecs VvcCirg 0.47u LT431 0.1u
(r REG2 o 10V 2 10V
L Bias out
C42 VCC3P3 3 c45 | ca6
1u N ADJ 22u
10v — 6.3V
DNI SHDN GND DNI DNI
— EP_GND b
[TC3025-1
DNI
vccsP3oﬁ/\/\/%ﬂ| Lo o TR
= : - aupiate, Terasic
[Title
DE10-Lite
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B Power - 1.8V, 2.5V, 3.3V EO
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vces VCC5_UBT vcears vcears VCC2P5
L7 300hm, 3A o
VCC3P3  VCC3P3  VCC2P5
VCC5_USB BN vCCaPs VCC5_UBT
? L8 300hm, 3A Q T c78 cs2 c59 c10 cs54 | ca7
e R67 330 . 0.1u =—=0.1u [ 0.1u =—=0.1u 0.1 0.1u
v | 1ov N R 0v | 1ov 0v | 1ov
cs4 C60 css | cr9 | ce3 u2
0.1u 10u c8l 0.1u 0.1u 10u N
10V 10V 0.1u olo| o 10V 10V 6.3V 22000000 = =
10v cs5 | cs7 U10 Bl B 88858888
3 = = = 261\7 ig'\} 2838 = “"?;((E 510810777777 Fioe20 éz
USB B-TYPE = 5 8 z>> uDo - OWR 2 10-B1-1 10-B2-1 35—
3 USB DP R65 T 3v30UT > DO 5] URD = 10-B1-2 10-B2-2 [~25—X
D+ D [ USB DM VCes_usB N N D1 UD = 10-B1-3 10-B2-3 55—
L4 vecapsoR66 100K R58 15K 5 b2 UD X—7|10-B14 10-B2-4 =55
o ul 0 O ISR i e — = R
UBT_MAX_24 -B1- -B2-
GND vBUs| 4 R56 2z 71 UsBOP D5 ggé ﬁ 10-B1-7/GCLKO 10-B2-7 %
RSS 27 s D6 5] %—7&{ 10-BL-8/GCLK1 10-B2.8 -5~
USBDM D7 *—z 10-B1-9 10-B2-9/GCLK2 [~gg—X
w| o *—7 10-B1-10 10-B2-10/GCLK3 g
»—e 10-B1-11 10-82-11 [—g=—X
L 1 2y xrin FT245BL RrO# P tﬁ,% VCC3P3 351 o-B112 10-82-12 [-a—x
RL ™ 3 ,—m‘z— 28 WR i *—55 10-B1-13 10-B2-13 [—gg—X
GND D- *—=2 xTOUT TXE# T PWRON *—57 10-B1-14 10-B2-14 55—
c1 0.1u CPDT-5V0C-HF USB_RESETn 4 RXF 26| 10-81-15 10-82-15 77X CONFIG_SEL
o RESET# ) ULED *—57- 10-B1-16 10-B2-16 [ CONF BONEDISP
10K CLK_6MHz 2g | 10-B1-17 10-B2-17 77 NCONFIG
= R59 EEPDATA 2 USB_RESETn 29 | 10-B1-18 10-B2-18 77, NSTATUS
10K EEPCLK 1| EEDATA 30 | 19-B1-19 £ppagora00 19-B2-19 75 "CONF DONE
CLK_6MHz _Re4 22 TEEpcs 32 | EESK Slwu 33| 10-B1-20 10-82-20 I7¢
veesPs I— = vy 10— PWRON EEPDATA 34| |0B121 108221 777
c8o " 240 EEPCLK 35 78 < JTAG TDI
——arp = = G2z EEPCS 36 | 10-B1-23 10-B2-23 737 —3TAG_TDO
SOV X006 57 10-B1-24 10-B2-24 |55
cag [QFP-32 38| 108125 10-82-25 g3 JTAG_TMS
0.1u S X397 10-B1-26 10-B2-26 g7 JTAG TCR
: *—55 10-B1-27 10-B2-27 [Fge—JTAGEN ——
10V 4 85 JTAG EN
ol — »%—57 10-B1-28 10-B2-28 [gg—————————
. == = o »%—> 10-B1-29 10-B2-29 X
1 4 = 05 25 10-B1-30 10-B2-30 g~
EN  vce 05 24 10-B1-31/DEV_OE 10-B2-31 g5~
5 = 10-B1-32/DEV_CLRN  10-B2-32 [~g5—=
osc_24 UBT_MAX_24 v 2 _
216np out B RO 22 = 76| 10-B1-33 10-82-33 [-g9—x
g 10-B1-34 10-82-34 [—o>—X
— 24MHz el — 251 10-81-35 10-82-35 [-o2—X
= S0V 057 =1 10-81-36 10-B2-36 52—
= 10-B1-37 10-B2-37 g7
== 10-B2-38 55—
= ISP_TCK
B — e Tek 10-82-39 [ao—x
TSP_TDI 23 TS 10-B2-40 [755%
TSP TDO 257 TD!
TDO
JTAG to MAX10 (2.5V)
s (ITAGTCK . .
s « JTAG_TMS PLD ISP VCCaP3
SE. RNY Ji
JTAG_TDI 8 ISP_TCK
8 > GND"” 7 [ TSP_TDO ; i
——} JTAG TDO
. p ] vccsPso—Eg NI 5 6p—x o
s JTAG_EN 1 IsPTDI <97 8p—x 10V
K P ok 9 10
D1 LEDG Header_2x5 = =
vceapao—R50 470 2 N// 1 ULED DNI
Configuration LOAD
NCONFIG ¥ ‘Copyright (c) 2017 by Terasic Inc. Taiwan.
8 1 D2  LEDG Casid o gt i homat sesin P — romsic
8 [ — NSTATUS veczpso—R49 120 2 N// 1 CONF_DONE_DISP [Title DE10-Lit
s [y ComEpone CONF_DONE : e
- EZe Document Number ev
s [ CONFIG SEL B | USB Blaster EO
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