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MAX® 10 FPGA FF &R IL— 1 H T 1FAl Altera® MAX 10 #84 FIHEREFIThREFREL:T- &
IFF K EMETE— 1154 RoHS fil CE [ MAX 10 FPGA FF &M, & LA N414E:
o FRAEERE

¢ MAX 10 FPGA (10M50D, M I, F484 Ff:1E)

o SERCHEJEKIY Enpirion® EN2342QI 4 A PowerSoC Hi HEAs = [A] 45 [ R % e

o SERHEIR EN6337QI 3 A Hi3 PowerSoC DC-DC [ i 4ds

o SRR Enpirion EP5358xUI 600 mA PowerSoC DC-DC [ R #4404

e MAXIICPLD ~ EPM1270M256C4N (#% USB-Blaster " 1I)

o ImAEANACE :

o #k AR USB-Blaster II (JTAG)
 AJJEH] JTAG direct via 10-pin header

o TPfikaRtE:
o H AWM # ) 64-Mx16 1 Gb DDR3 SDRAM
o A AWM # ) 128-Mx8 1 Gb DDR3 SDRAM
e 512-Mb Quad H174MZHE [ (quad SPI) [N FF

o HfFURH

PITJE LLK KA (GBE) RJ-45 i I

o LUK A (JFEHE)

o DI B (Thik)

e — mini-USB2.0 UART

o —NEH L AR O (HDMD) AT H

o —/MEM R E AR (HSMO)E A

o P 12 %t Digilent Pmod ™AL AT
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o M MAX 10 FPGA 1#& 4545 (ADC) SMA i A
e 2x10 ADC header

« ADC HJHLZZ8% A
o N SMA it AN 16 HLARF BT 4% (DAC)
o [4h

* 25 MHz i, SMEHR G i
o CHFRREEAR GUI BOfikSE g = i pi AR il

« JHTHzEL USB-Blaster™ 11 1] Mini-USB Hi45
o 2A HIJFRTHIREL
« %31 Quartus® IT Web Edition 5 (M 355 2B 4 RTFT)
o SERERYSCRY
o JAPFNE, ORGSR, R BRSO
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1-1: MAX 10 FPGA H8 B& 4R 2B 14 (TT1ER)

CLOCK GENERATION ~ MAX 11 USB-BLASTER Il

USB CHIP CIRCUIT
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0 (BH;?ER USB to UART HDMICONNECTOR ~ FPGA_CPU_RESET

BUTTON

(8) +

; ‘NN
SMA-ANAIN2 _p, £ Vo
(119) i ¢ !!-'Il: PUSH BUTTONS
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(J18) 4 ( ¥ ™ USERPB1
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« -
(S”)A\-DACOUT -> (« g <+ C(ZNNECTOR
] + - FPGA
16-Bit DAC - RECONFIGURE
BUTTON
POWER
<= SWITCH
(SW3)
DCINPUT
DUAL ETHERNET <+ 12V
CONNECTOR 015)
(R)1)
Ethernet A (Bottom)
Ethernet B (Top)

-:mm NR1407
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1-2: MAX 10 FPGA H8 B& 4R 4B 14 (JiE&R)
BE: SRS, IHEE EEURE N Y S

QUAD SPI FLASH

-
~
~
r~
~
-~
=
ENPIRION =
EN6337 s
-
USER DIP SWITCH v -
(SW2)
USER DIP SWITCH
(SW1)
DDR3 128Mx8 BOARD ENPIRION
SDRAM (U6) REVISON EN6337
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& 1-3: RGEHIE

1 |

= = DC Supply
HDMI TX FTEISB Bnlna/:)t(ﬁ;v USB to UART JALTERAY
+
‘(Ehphﬁon“
T I I Power Soiutions
Py v ) N DOR 3
wmice ARAR. R 512Mb 16
™ - >
QSPI Flash
HSMC 1Gbhx16
2x10
N ADC IN/GP10
DACOUT
Ilm:ll > DAC **i'i
T A A A
PMOD AINT AIN2
Potentiometer @ <« W‘Vw > .i :J
EEEEEEEEEE ' '
User LEDs v
Qscillator @ +«— -~ . f
' ' ' FPGA_RESET
¢ FEPREEE ] ]
JTAG User DIP Switches User Push Buttons
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Quartus Il X 4& 204

Quartus IT Web Edition Software /&% 211, JToFH14 1] -
REAT LA Altera W3 2 Web Edition #01F, =5 1] LLR1IE —5K DVD.

MRS

 Quartus IT W45 hftiki4:
* Altera IP F1 {4 DVD HiEE
o Altera Quartus IT ZX-7] R AT vs. P45 i

REFREN

2

L.\ Altera ¥3{i] MAX 10 FPGA Development Kit JT[H %% MAX 10 Development Kit ‘%3 F2)7 o
i, TEATLAM Altera W3 Altera Kit Installations DVD Request Form DU il —5k I A £

5 IO

DVD.
2. j51T MAX 10 FPGA Development Kit Z$EF 7 o

3. MR _ERITRINRSE TR . E AR S R 1 224 H R 5 Quartus TT FPFHY 2 AE TR

R,
SR 2 QIR R TR 0T RS H b,

HFE: BTSGUIHH. sof SCHRALE MAX 10 gefEFIE T A9t (R, 15 A 20, sof

SCHEM*\ exanpl es\ boar d_t est _syst em H R,
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<install dir>
The default Windows installation directory is C:\altera\<version>\.
kits

<device name>

—D board_design_files
—D demos

—D documents
—D examples
—D factory_recovery

®2-1LREMERAR

BRAR B Rk

board_design_files |tl&/FBLA. A7 /R FEECAPIR LB TT SCHRR Lo I 28 S0P
N SR B AR T RS

denos ST AR
docunent s AL LR SR

« MAX 10 FPGA JF R EMH e
o PUEAN[THEM
o BHUNEFER

exanpl es AL I EH FIREAR TS0
factory_recovery lz@,‘/jaj\ ﬁ]l;] B A 2 F B AR AR EE « {5 P e B R AT S 3
BHTAAY .

%% USB-Blaster IRENIZFF

FERAEFEHT FPGA 44 ik USB-Blaster HL# . AT, SAR MU B MOIEATIEME , M0
FEER L2 BE8 3, USB-Blaster 11 3K 52 fF o

MR # USB-Blaster II 3K slFE 7 B85 10 S AF Altera Wk ERTLAFRE] . 1F Altera Wk EFY Altera
Programming Cable Driver {5 & 0T _EHCEERAYECE LRI, SR)5 4207 ) L4848 .

E % 4% 58 1 7] 7 (Board Update Portal)
S&AT L7 7] www.altera.com ) Board Update Portal S {545 ) FELES AR R FF SoBT RS o
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LU (IR REAS U5 A FHEIAE B, T B8 H B AR BRI E S A D01 B H B AR 17 7]
Board Update Portal HJ Ui, 1S K EMHFE P& R IR Quick Start Guideo
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HWEFAFE—1> %4 Board Test System (BTS)H W FHFET o

BTS feft— a7 B0, AT SRR EAMEELE R . BTS Al H Tl Bkt 4l i, &
WINRESAL, MEIERERMIGETh#E. EHH BTS A, 0T DA FHET %4 5t o B8 A st ik o 1%
FPGA HELE LK,
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3-1: R HRUMIK R % GUI
[ /&, MAX10 Board Test System ESEEE)

Altera A &)

Configure Help

Power & Clock

R ©

Messages

Failed to read production information from this S0OF in the FPGA.
Please select compatible FPGA design from Configure option in
the menu bar.

If you still met this issue, please try to restart the BTS GUIL

Getting Started | |

Welcome to the MAX 10 FPGA Development Kit Board Test
System!

This MAX 10 FPGA Development Kit Board Test System enables
vou to experiment with several pre-built designs that vou download
on your MAX 10 FPGA device through the USB cable.

To download pre-configured designs on the Development Kit, as a
minimum you must download Altera's programmer and USB device
driver. Click here to download Altera's programmer.

After the programmer loads you will be prompted to install the USB
driver. If you have not completed the driver installation, make sure
both the programmer and USB driver are installed.

You can optionally load Altera's Quartus IT software to design and
download your own designs on the MAX 10 Development Kit by
clicking here.

Other links:

o MAX 10 FPGA Device Overview
& MAX 10 FPGA Device Data Sheet
o MAX 10 FPGA Development Kit Manual

= MAX 10 FPGA Development kit Schematic
- us IT Instructional video

& Video instruction on how use this kit

PRAL U E DA T 20 A B ARCRR I o B DI R B FHAR e vp B — D B 2 AN IR IR R AR
Configure 3 ¥ AR MR B2 N 48] FPGA AN IZIT

FPGA WIIECE R, HBUMHROEIR , (ERERENS (8 ARG F B ARCRR P o A2 FLIS AR AT AR AR ZE A

LSRR T

BTS ilid JTAG 545 FPGA HizA 7K1 1111 718(% . Board Test System 71 Power Monitor 55
U1 Nios IT debugger 1 SignalTap® 1T Embedded Logic Analyzer HI AR 7 JTAG E2k.

H T Quartus IT programmer fii ] JTAG 2 & HY £ K553 98

P JTAG SR 2R oAt 57 AR

AIRESEENY . {8 Quartus IT Programmer EEICE FPGA Z R, — &2k A A H AN HFET .

R BRI R

C] K%
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& Configure 322

{£F Configure 325

3-3

fi/H Configure S PRI AR ELE AT TEe B BT SE TNICA R B HLB AR DD RE . MR B
privc £t 2 WP ST £ DAL N Bl SE s A gl NIRRT DS i

3-2: Configure &

/2 MAX10 Board Test System

L= ]

Configure | Help

Configure with Flash/GPIO Design

Configure with HSMC Design —

Configure with DDR3 Design @
Configure with ADC Design

Configure with HDMI Design & Clodk

Configure with Sleep Mode Test Design I @

Configure with user specific design

Exit

Messages

Failed to read production information from this S0OF in the FPGA.
Please select compatible FPGA design from Configure option in
the menu bar.

If you still met this issue, please try to restart the BTS GUIL

Getting Started | |

Welcome to the MAX 10 FPGA Development Kit Board Test
System!

This MAX 10 FPGA Development Kit Board Test System enables
vou to experiment with several pre-built designs that vou download
on your MAX 10 FPGA device through the USB cable.

To download pre-configured designs on the Development Kit, as a
minimum you must download Altera's programmer and USE device
driver. Click here to download Altera's programmer.

After the programmer loads you will be prompted to install the USB
driver. If you have not completed the driver installation, make sure
both the programmer and USB driver are installed.

You can optionally load Altera's Quartus IT software to design and
download your own designs on the MAX 10 Development Kit by
clicking here.

Other links:

o MAX 10 FPGA Device Overview
& MAX 10 FPGA Device Data Sheet
o MAX 10 FPGA Development Kit Manual

= MAX 10 FPGA Development kit Schematic
& Quartus IT Instructional video

& Video instruction on how use this kit

FE B AR MK R 4t

C] Ri
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Altera A &)

. UG-01169
£ Configure 328 2017.09.07

TGN D BREC BN R ST Y FPGA
1. ft Configure S5 F, s B AR 2l A D RE A HL & A 2o
2. FEHIADHTERES, il Configure ¥4HH M 11T T #E] FPGA Hro

3. YECESE, WK Quartus IT Programmer /&F T H AT, AR AZGHICH . I HIATE FPGA T
217, SIIHEREIMN GUI W HRR IR IEEERE.

WERALH] Quartus 1T Programmer $F/TECE, M4/ Board Test System GUI, AR A7 E # f§ GUI,

B R AN R 4
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System Info £k

System Info &I+

3-5

System Info TR IR [ HLESAR A MY ATECE o TR 28 T JTAG 4, FREEHRAT MAC Hifik,
Qsys A7l e IR A7t 7 R AR B (Y A 1R 2015 R

3-3: System Info IR+

-
/2 MAX10 Board Test System

Configure Help

Power & Clock

R ©

pagpRLe”

srddandand

Flash | - i |

Getting Started [

System Info |

Board Information

Board Name: MAX 10 FPGA Development Beard

Board P/N: 6XX-44292R-0A
Serial number: 10M50DA0000014
Board version: Rev B

Max Version: 1

ITAG Chain

Ethernet A MAC: 00:07:ed:2a:00:1¢c

Ethernet B MAC: 00:07.ed:2a:00:1d

1: idevices/VTAP10@2#USB-1

2 idevicesH OMS0DA(JES {1 OMS0D(CIF )@ 12USE-1

Qsys Memory Map

»

Block Description Address

adc1_out.s1 0x0000_0070 - 0x0000_007F

adc2_in.s1 0x0000_0080 - 0x0000_008F
Messages altpll_0.pll_slave 0x0000_00390 - 0x0000_009F
Detected bts_config.sof on FPGA. dac_ctrl.s1 0x0000_0080 - 0x0000_00SF

generic_gspi_controller_0.avl_csr

0x1000_0000 - 0x1000_001F

generic_gspi_controller_0.avl_ma...

0x1400_0000 - 0x17FF_FFFF

pmed_input.s1

0x0000_0040 - 0x0000_004F

m

pmed_output.s1

0x0000_0050 - 0x0000_005F

product_info_0.avalon_slave_ 0

0x0000_0000 - 0x0000_000F

uart_0.s1

0x0000_00al - 0x0000_00BF

uzer_dipsw s1

(Ox0000_0030 - 0x0000_003F

uzer_led s1

(0x0000_0010 - 0x0000_001F

uzer_pb.si

(x0000_0000 - 0x0000_000F

FE B AR MK R 4t
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System Info £+~
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Board Information Controls

GPIO it — EAACE, MBS B . A0, Mz
ANRT FLE AR A B ASE E

Board Name {27~ 1 Board Test System i 44 [ HE E& B IE =24 K o
Board P/N 7R HEE R ER 2R o

Serial Number

B AR A5

Factory Test Version R M ATIEITAE LS _E 1) Board Test System AR o
MAX Version TR UFTSITAE LR BT MAX AR AR AR .
Ethernet A MAC R B Ethernet A MAC Hitik.

Ethernet B MAC R LKA Y Ethernet B MAC Hitik.

JTAG Chain R 4HT JTAG 5 B AT A 2 4F

Qsys Memory Map BRI HLEE AR _E ) Qsys RGHIAFAH AT IR o

Altera A F]

R BRI R

C] K%
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GPIO i£In-F

GPIO MR 7R RE05 5 F s AR b I P VO T3 H o #AHT LAEEL DIP 756 1%
B, JFEERH LED, MlHLHE S T .

3-4: GPIO &Ik

i B
/2y MAX10 Board Test System ==
Configure Help

[ Flagh : DL | - ——— |
Nm Getting Started | System Info | GRID |
®
User DIP Switch
S0 SW1 SW32 SW3 SW4
Power & Clock OFF = 1
@er @ ON=0
User LED
LEDO LED1 LED2 LED3 LED4
Push Button
PEO PB1 PE2 PB3

Messages

Detected bts_config.sof on FPGA.

% 3-2: GPIO £ I~ _E AV

User DIP Switch 7R user DIP switch bank FFF ST A E . PR SR LY
FF R AN AH I (1) U SR AR A

FE B AR MK R 4t
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User LEDs 78 FPGA [ user LED M4 FIIRAS . ZHIL ISR LED, RE N
o 0 21 4 FHDRE A S0 LED, 5035 St All #5401
Push Button Switches S ) BN BB PR S RS o R B ER AR B —A

TR AWEEHH R HY Y SEon AL o

Altera A F]

R BRI R
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Flash &Ik

Flash Tab {5 ZSREASXT AL AR _E I A7 EAT 325 #RAE

[&] 3-5: Flash i&Ink

Flash i£I+

3-9

r -_—
MAX10 Board Test System g - N B o =]
ﬁ'& b - - -
Configure Help
| Getting Started | System Info [  epPo
Flash HEME DER3 ADG HD Cleen Mode
PIER A
SPI Flash
1] Q =
Start Address: Range : 0x0000.0000 - 0x03FF.FFFF
Power & Clock |o3F2.0000 | [ Read | | wite | | Erase |
E}er @ [ Increment Test ] L Random Test J
Address 3-0 7-4 B-8 F-C
03F8.0000 afb53e05 303366fF efd31f17 f12ffFfa
03F8.0020 baafdeba B84035de3 B465c6dad 24a15315
03F8.0040 fb339336 5b078115 747abdec B80dd3351
03F8.0060 26d4730e 58cdabch alacBcef aed 27339
03F8.0080 28fd36T5 Ta7re6d1 4fb24aal 3b3d3961
03F8.0040  |304f51f5 Dcdeff00 f48c8Td9 3eSal747
03F8.00C0 ag05adfe ea%adita 053beb39 b7 fl33ab
03F8.00EQ f2d2d001 4a71bdecd 27cda2f4 c93487ba
Block Description Size(KB) Address
Board test system scr... |512 0x03F8.0000 - 0x03FF.FFFF
User software 56640 0x0083.0000 - 0x03F7.FFFF
Factory software 40595 0x0043.0000 - 0x0082.FFFF
Messages Zips(html, web content) (4098 0x0003.0000 - 0x0042.FFFF
Board infoermation 54 0x0002.0000 - 0x0002.FFFF
pcericd M pove Sk on SECE. Ethernst option bits |54 0x0001.0000 - 0x0001 FFFF
User design reset vector |64 0x0000.0000 - 0x0000 FFFF
-
e N
= H i RA

Read BERCHLEE R RTINS . AR NANE, B SCAER#EA—1
AL, S8)5 il Reado FFIATH8 @ Hokik HOE AR o
B AR B2 G Altera A 5]
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UG-01169

3-10 Flash I 2017.09.07
Write 5 HER BRI, BTN, FEESERTRIE, A
J& Rt Writeo NIRRT REETES ABINAS, S8 13200E AL
PRAIE Y 73 VR S A 8 P 2 o
Erase BEBEINAT
Increment Test JEBI A B RN, BRT 512 K M RS H) T .
Random Test JA IR A R R E R, FRT 512 K i R DU -
Flash Memory Map IR TR AR AT AR o
Altera A 7] LB HUMNK R4
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HSMC &I
HSMC Tab T CMOS ¥ -
[&] 3-6: HSMC £+

-
/2y MAX10 Board Test System ==

Configure Help

Pattern sync: Mot Synced

Power & Clock HSMC Control
F} Port Data Type
awer| @ @ CMOS I .
prbsT -
Error Contral
Detected errors: 0 Insert Error Clear

Inserted errors: 0

Bit error rate (BER): 0

Test Control

Start Number of bits tested: 0

Messages

Detected hemc.sof on FPGA.

Status Pattern sync: /N ADRL[ERDHORFERPARAS . A0 INE 2 51 /Y
EIGTRT, ADHY R R 22 Y o
Port CMOS: CMOS ¥ [ Al Tt

C] Ri
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Data Type

DU Efa S a] J 1404

o prbs7 : WEAEPHREHL 7 (2P A

e prbsl5 : JEFEOHBEENLEY 15 (P51,

o prbs23 : JEFEOHFEHLAY 23 (2P,

o prbs31 : JEFEOHEEHLAYT 31 (275,

* high_frequency : PRI (data pattern).
 low_frequency : FRrLIZ#E1 (data pattern).

Error Control

o Detected errors: T/~ (R HRARG I 2 1 BCHE £ 1R 4L

+ Inserted errors: ./~ A B &R BRI A 4 1R AR .

* Bit error rate (BER): ‘T./~$% [ 1A%

o Insert Error: RN A%l A — 1 F451% (one-word error)#
RIEEARR o

e Clear: * Detected errors il Inserted errors i140 a8 & 7 il 2 o

Test Control

+ Stop: E (i
« Number of bits tested: T/~ I — & A7 5 ML FLEFEL .

Altera A F]

R BRI R
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DDR3 i£IF
DDR3 Tab {# & GEAG 1 352U 5 G358 2 250 1 bk >k it DDR3.

3-7:

DDR3 &I

DDR3 iEIN&

3-13

-
/2 MAX10 Board Test System

Configure Help

Messages

/AVO S RYA\
1]
Power & Clodk

R ©

Detected ddr3.zof on FRGA.

Getting Started | System inf |

bR I ape [ sow ]

Wirite Read Total  Write : 579.76 MBps
Read : 534.18 MBps

Total : 1163.94 MBps.
Error Contral

Detected errors: 0

Inserted errors: 0

[ Insert Error ” Clear ]

Mumber of addresses to write and read (Bytes)

U

MIN 0200000

WA

FE B AR MK R 4t

C] Ri

Altera A F)
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Performance Indicators XL BRI ks Start JEHEER Y G ERE TS
B

» Write, Read 7l Total 1 GEZEE 4 — TR il K& HI FrREL 2/
R R 1 40 E

» Write (MBps), Read (MBps)F/l Total (MBps)— .7~ 570 73 A7 1)
AR EL

« Databus: 72 L8 HRF ECC) %, 4N 1066 MHz XU5AIHHE
M RFPME T 2133 Megabits per second (Mbps)o %5 [F] T
136512 Mbps B 17064 MBps HIHEE £ K 55 o

Error Control R AR IR MBS R T B RE A AR

* Detected errors— {7~ 7E AR A HAG I 20 A9 BSCH 4 5 H B o

* Inserted errors— ./~ 1 A B A& X BRI H 4 1R A 2R

s Insert Error— AT A% EL i A — 1> F4H 1% (one-word error) %
KIFEHARRH o Insert Error {UAEFEHI I RE AT A [F)(H HE -

o Clear—E N5 Z Detected errors fll Inserted errors TT4%5 o

Number of Addresses to Write BB RS A H 5 FH A H k%5
and Read

Altera A &) B ARMIR R 4

C] K%
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3-15

ADC &I+
A)
ADC iZI
e Ly Nyap=- — AN Y IS
ADC Tab (B ENECF) W A ADC i N\ iy 52 i AR
3-8: ADC I+
/2 MAX10 Board Test System . =l —
Configure Help
Getting Started Tyete |
TP ADC | [ skes
/AVO[S YA\
® ADC 1
P ] Channel ID DC Voltage (mv)
Dedicated Channel 1250.610
Channel 0 &09.937
Channel 1 859.141
Channel 2 &28.857
Channel 3 476.585
Channel 4 374.145
Channel 5 411.987
Channel & 302.124
Channel 7 316.162
ADC 2
Channel ID DC Voltage (mv)
Dedicated Channel 1244507
Channel 0 986.328
Channel 1 617.065
e Channel 2 418.870
d Channel 3 273.438
Detected adc.sof on FPGA. Channel 4 275 879
Channel 5 495.878
Channel 6 508.423
Channel 7 520.020

PRI E IR DA (ADC 1 F1 ADC 2) 2 AT Jwffi . FERIIR liEERII A

FE B AR MK R 4t

C] Ri

Altera A F)
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3-16 ADC IEIN 2017.09.07

L HiBE SMA E#EE

ADC 1 ANAIN1_SMA(J18)

Channel0 ADC1_CHO0(J20.1)

Channell ADC1_CH1(J20.3)

Channel2 ADC1_CH2(J20.5)

Channel3 ADCI1_CH2(J20.7)

Channel4 ADCI1_CH4(J20.11)
Channel5 ADC1_CH4(J20.13)
Channel6 ADC1_CH6(J20.15 or POT1)
Channel7 ADC1_CH7(J20.17)

THBE SMA &%

ADC 2 ANAIN2_SMA(J19)

Channel0 ADC1_CHO0(J20.2)
Channell ADC1_CH1(J20.4)
Channel2 ADC1_CH2(J20.6)
Channel3 ADCI1_CH2(J20.8)
Channel4 ADCI1_CH4(J20.12)
Channel5 ADCI1_CH4(J20.14)
Channel6 ADCI1_CH&6(J20.16)
Channel7 ADCI1_CH7(J20.18)
Altera A 7] LB HUMNK R4

C] Rl
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HDMI LT 3-17
HDMI JEIR+
TR 7R oK H 2 WER 22 B AHE 1 (HDMI) Y & i g B a5 22
%] 3-9: HDMI £+
rﬁ.‘g MAX10 Board Test System . A
Configure Help
(ipel'ting Startﬁi |I 5 | emunfo | |
Flash HEMG DDR3 sOC | HOMIL
m - HDMI-TX Pattern Display
TX Pattern: |Color Bar v:
Power & Clock

R ©

Messages

Detected hdmizof on FRGA.

TX Pattern

Color Bar: i FHILIEHRIER TX 38 (TX pattern)o RJIESFZL

o, W, &, AONERG. WIRES Start 155, AlA257
RUEIR TX f4A8L.

Start

sahIes s, oM Color Bar) AT TX RS,

BRI R4

C] Ri

Altera A F)
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Sleep Mode i&In-F
BEIETAS FH X FL A B s 1)t ) R A T T 26 A 7
3-10: Sleep Mode %15 (& BX41 &)

- -— - . —
/2, MAX10 Board Test System - — —

Configure Help

Getting Started | ST [
LD | A0 | HD | Sleep Mode |

- R RTTT T
/AVO S RYA\
1] r—
Power & Clock
Note:

F} @ 1. Press the "Running/Sleeping” button above or use the push button0 on
il board to enable/disable Clock tree for sleep mode
2. LED{0:1]: Heartbeat of design being put to sleep

-= Blinks when Clock tree is enabled (awake)

-= Off when Clock tree is disabled (sleep)
3. LED[Z:4]: These always blink indicating watchdog circuits can be on during
sleep or wake

Messages

Detected sleep_mode.sof on FPGA.

running (/sleeping) e R IR ST I A BEEOIRES ) A2 H B .
Note I ] S s R A SO S FY FELEE AR LED 2R 4F
Altera 2] BRI AR

C] K%


mailto:FPGAtechdocfeedbackCN@intel.com?subject=%E7%94%B5%E8%B7%AF%E6%9D%BF%E6%B5%8B%E8%AF%95%E7%B3%BB%E7%BB%9F%20(UG-01169%202017.09.07)%20%E7%9A%84%E5%8F%8D%E9%A6%88&body=%E9%9D%9E%E5%B8%B8%E6%84%9F%E8%B0%A2%E6%82%A8%E7%9A%84%E5%8F%8D%E9%A6%88%E3%80%82%E8%AF%B7%E5%9C%A8%E8%AF%84%E8%AE%BA%E4%B8%AD%E6%8C%87%E6%98%8E%E7%9B%B8%E5%85%B3%E7%9A%84%E9%A1%B5%E7%A0%81%E5%92%8C%E6%AE%B5%E8%90%BD%EF%BC%8C%E8%B0%A2%E8%B0%A2%E3%80%82

UG-01169

2017.09.07
TR
MAX 10 IR EH A 155
PR AR IR TR 405 B
B BRI R 4

C] Ri

Sleep Mode iEIf

3-19

Altera A F)
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Weam . UG-01169
Ih#E 4541 25 (Power Monitor) 2017.09.07

Ih3E M5 28 (Power Monitor)

Power Monitor M AR & L AT IR B, JFli JTAG s 25 B - MAX 1T gk 718
Ho MAXII gty 19 DhFE 45 rE R (R REAZ Tt FPGA THFEATZh A,
&t Board Test System /i FH %7 H1 ] Power Monitor EF5>EIZfTFE/ s Power Monitor 7] LA/E A

— A7 BN 2 51T . Power Moni t or (32- bi t . exe) Fll Power Moni t or (64- bi t . exe) iz
<install dir>\kits\<device name>\exanpl es\board_test systemH>% o

R CONBERII e T Sr R DO RE AR RE P A BTS F2/7 o

3-11: IhHFE IS 22 (Power Monitor)

Altera A &)

B Power Monitor &]

LT2990(U29) VCC(mV): 3287.4  LT2990(U29) Total Power(miW): 72.8

LT2990(U30) VCC(mV): 32861  LT2990(U30) Total Power(miv): 19.6

|~ carencins)

V| Curren Realtime(mA): 27 9645 Max{ma): 28.7415 | Current Reattime(ma&): 0.9710 Max({ma&): 1.3584

Voltage Single-Ended Realtime(mV): 2500.6449 Max(mV): 2501.2553 Voltage Single-Ended Realtime(m\): 14%9.9597 Max(mV}): 1500.2645%

|- current(ma)

| Current Realtime(m&}): 1.1652 Max{ma): 1.7478 ¥| Current Realtime(mA}: 15.1044 Max{mA): 15.1044
Voltage Single-Ended Realtime(m\V): 2517.7350 Max(mV): 2517.7350 Voltage Single-Ended Realtime(mv}y: 1200.2729 Max({mV): 12005781
Messages Control
Right click on the charts to zoom infout or save the charts. - Stop Single Chart Mode: | Disabled - | Record Log
Sample Speed: Fast - Max Version: 1

I H 278 LTC2990 HL AR AT . oM B FEIRE/R U29, A0 _EFRIRE/R U30.
] 1 62K .7~ Current B4 Voltage Single-Ended, BE M

Single Chart Mode {# & REAS I WA R Bt e WIRFTEL, wl LA R — KRB
Voltage Single-Ended .75~ 51> FL 5L A HL R AR :

B R AN R 4
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FE B ARIX R G

C] Ri

Single-ended {V{Z.75 SENSE_P AJHI k.
LT2990 iA 2 78R AEFEBH SENSE_P i1 SENSE_ N HY 2543 Hi R (B o

Sample Speed {HERENSIESE 5 FPIY Slow, = 1 #P1Y Fast(BA)-

2.5V yccio

1.5V vccio

Ih#E 1517 28 (Power Monitor)

3-21

Record Log 1415573 FRE(CSV)& U SCHF 1 £ ©2990. csv FRAF1E*\ exanpl es\ board_t est _system
H&To

Altera A F)
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EREE A

B iT )
MAX 10 FPGA FF&#% Clock Control © 5 il g FE 7 7% 4415 B i 10 MHz £ 810 MHz 2 [H] AL,
A o ARG R - NEUS S\

Clock Control i1 JTAG S4k 5 BRI FAT MAX IT 25F 0 T8 . Al gmfidR g dnmid —4 2 2 i
1T REERER MAX 1T #51F -

3-12:Si570 %I~

UG-01169
2017.09.07

&) Clock

T ———

Siafo 51533.3|

A =By

]

Serial Port Registers el i Fﬂ]-EI-EEI-EI-— &
HS_DIV 9 s 00 [
M1 33 Valid frequency range values are
RFREQ OxZadda3ilad 10.00000000 to 21000000000 MHz

fxTAL: 114.20598MH=z
 Defaut | | Read || Sethew Freg

Serial Port Registers

BN T ECERY Si570 F A7 B Pt (e

Target frequency (MHZ) RT e ER PR . GHMELE 10 15 810 MHz Z[H], FZAEHA
BN \Le B, 421.31259873 FF 100 ppm P4 A& AT
AERY. Target frequency #5155 Set New Freq il —ffi o

fXTAL AR Ef 1 ar A7 OB THEAS 2 A9 P AR E SR A iR o

Default W 515 Sk IR FHSCBR AR s RT3 [ B E,, tm] e
LB ARAEER b L 52 o

Read PEHUE T BRI R A SR I IR a4 BRI B

Set New Freq 6 P 106 s ) T SRR 2 A SR TR B T S AR IR V% i Y Target

frequency FEHFE. FRNAR T RERR 2 L2 A REAR, X
RIS RES B RIBT P LR BRI o Altera BN AT 5 2 {7
FPGA i

Altera A F]

R BRI R

C] RiE
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2017.09.07 BT shda 3-23

& 3-13:Si5338 £k

S Errrr—
| [AO[SRYA, '

F_wco: 2500.0000 MHz

Disable
CLKO  |50.0000 | MHz -
CLK1 |25.0000 | MHz &
CLKZ  |125.0000 | MHz
CLK3 | 100.0000 | MHz

| Defaut || Read || SetNew Freg

F_vco B IRV d A A U E 5

Registers BRI RG A Y HTAIER

Frequency (MHz) T E I AR

Disable AT EEE AR 4 o

Read PEHLEE BRI R A SR B IR a4 BRI B

Default W 515 SR IR FH OSBRI 4R s RT3 [ B E, o r]sd s
HLEEAREER | L 52 B o

Set New Freq W4 FTIgE I B AT R AR AR e AR 15 B i CLKO 3] CLK3 #2541

18 WA BT 2 LA REAL, XA T RE 276 BT

B ERER] . Altera FEW AR J5 22 (7 FPGA Wi

HR: H Si5338 [1) CLKO K232 Clock/Power GUI. —>
>k B CLKO BR80T K5 MAX IT g, 1ERi%E
23] SI1570, Si5338 A IS aR ) —4% 2 LRI T 2%
Mo

LR AR Rt

C] Ri

Altera A F]
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FE ES AR 4B 1 4

2017.09.07

UG-01169 R CJ ==

AREATIF R A R T4
TR — BB K, Y3 R B2 GERBER SCHHHRAL T At 30k H g

EE B AR AR 1
AR FEHRAL T MAX 10 FPGA FF &) 3= B A1 = 251 3

% 4-1: MAX 10 FPGA 2R 2B

s E —

Refkge i

Ul FPGA MAX MAX 10 FPGA
10M50DAF484C6GES, 50K LEs, F484
JE
I o

U13 CPLD H2# USB- Blaster II f) MAX I EPM1270
256-MBGA, 2.5 V/3.3 V, VCCINT.

U17 139 15 4% (Power Regulator) | Enpirion® EN2342QI, &l HJE (1)
PowerSoC F A [R] 25 e e e e o

U22, U23, U27 INZR 15715 4% (Power Regulator) | Enpirion EN6337QI, 4 fii FLIEE
PowerSoC DC-DC [& R4 o

U26 L1295 45 (Power Regulator) | Enpirion EP5358LUT, 42/ FEIEHYT 600
mA PowerSoC DC-DC [ 46445 o

U24, U25 129 5 %5 (Power Regulator) | Enpirion EP5358HUI, 1% HLE Y 600
mA PowerSoC DC-DC [ 44 o

BB ERIT

J12 Mz (Hx A 5X)) USB-Blaster Type-B USB i&#zds, H T 4mfefii it

Blaster II FPGA.

J14 10-pin header ALY JTAG 18 FL 10-pin header, HT4h

IR
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FRERIRESE

FEBR AR

il
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J20 2x10-pin header 16 M2 H ADC IBIEEREE] 2x10
headero

SW2 DIP g EFIH % SW2 BB T4 5| MR, JTAG 755%
A HSMC 557 1K o

J7 MAX 10 ADC [k HERFHAIAY, A ADC AL JE T

S5 Pul se_nconfi g &% Bk nconel 6 & AR FEF LA A&
B E (RIS B A A A2 B 52 o

S6 CPU & {4451 FPGA WHRHIERINE (Lo

WASHTT

D1 0 B LED LI 12-V HIER SR

D2 i%%%@%}%{(HSMC) L HIL HSMC B 52 o

D13, D14 £kf4, USB-UART LED éj{ Hfif—UART Rk AR R e
IRy £

D20 e & 58 /% LED 4 FPGA ML ER L

D21, D22, D23 H1J LED KRN LR 33V, 25V, 12V

43 R

X1 ADC H AT e h ﬁ?{c MRl etk e, ERIAER 10

VA

U2 Al YR Bh ERINHE A 25, 50, 100, 125 MHz ¥4 18
A ZRTRIR i

—RA WA

§1, 82, 83, 54 — A PO P el 1% T R IR

D15,D16,D17,D18,D19 | fii /7 LED P94 P LEDo IRAGAT 22

SW1, SW2.1 ' DIP 5% Quad user DIP &

FEtEa

U5 DDR3 SDRAM A {7f##% 64 Mx16.

U6 DDR3 SDRAM B {7f# 2% 128 Mx8.

u7 Quad #T/MEEEH (quad 512 Mb.

SPI) flash
B AE R
J2 HSMC ¥ [ R4 HSMC MVEHE it 84 > CMOS B

17 1~ LVDS i#jE.

Altera A &)

BRI LA 1

C] K%
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FriERR it 4-3

HERESE il 1 BA
U9, U10 AT DA 94 i RJ-45 &gy, il1d Marvell 88E1111 x 2
2 PHY #2f 10/100/1000 Ethernet i&3%F1
+ FEth A (5
. E:hzzzt B ((ﬁ;_zg)) RGMII B FEET FPGA HJ Altera Triple
! Speed Ethernet MegaCore LfiE-
J4,]5 Pi/)> Diligent Pmod &8s |4 8 1> VO (55 B MR 12 W0, H
TR, K 1/0 Mk,

J11 Mini-USB 2.0 UART ¥ ] iff USB-to-UART M1y USB i&#4s, M
T H4T UART #£H

J12 Mini-USB ¥ # A USB- Blaster I1o

L

J18,719 SMA i A\ W FPGA AR5 745 88 (ADC) -

J20 Header 2x10 ADC.

POT1 Hi (7 28 ADC i A\

J1 SMA i ANES 16 HUAFEL 7 2L e 25 (DAC) 7t
/fﬁ{: o

bR Ay |

U8 HDMI A5 tH 19-pin HDMI JE#4%, 1L ADI (Analog
Devices, Inc) PHY 24515 1080p HY
HDMI v1.4 P4 H

LR

J15 DC Hiy A4 % 12V DC H

SW3 5% LM DC iy A FdEEALH DI X
AR T BB T E

el

MAX 10 FPGA J & #F H 484-pin FineLine BGA 32271 MAX 10 10M50DAF484C6GES it {4

(U)o

R 4-2: MAX 10 FPGA 10M50DAF484C6GES 43t

ZEHILE [ MK 7ZfiE2S| &S RAM | 18-bitx 18- PLL % 25 EREE i)
(Kb) (Kb) bit &%=
50,000 5 1 638 144 4 — FineLine BGA
484 pins
FLBRARAE T Altera A\ 7]

C] Ri
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A&
MAX 10 FPGA JFE B SR R E )5 ¥
o JHIPE.sof U N EE] FPGA B THCE . WX FPGA el i B, s dirEEE, W&
% FPGA J1 /3 228 FUIRAS .
o . pof SRR F L FPGA Configuration Flash Memory (CFM). RN FPGA SClH L L
M, ScE o TERCE, W& HH CEM HAE# RIS, 1% FPGA R 2 BATECE R .
ST LA FH PRSI ) USB-Blaster ™ i £ 2H 4 KX .sof B.pof A T9mFE :

o #t AZ USB-Blaster II, B ZSAIEHEER(J12).
o JTAG header (J14).ff f—> M USB-Blaster, USB-Blaster II 5" Ethernet Blaster F#{H45. 7b
RN 2 ZSim T JTAG header (J14)1E455) H B AR o

&£ A Quartus Il Programmer
fERT LA A Quartus 1T Programmer i, sof ACE FPGA.
ML FPGA Z T :
o BUACRFNL_LZAE T Quartus IT Programmer 11 USB-Blaster 3K 77

 USB HZEEZR BN
o HERARIHESTIR, H4ATARBITEH JTAG S8R R

il B MAX 10 FPGA :

L. $TJF Quartus IT Programmer-

- Hiidi Add File, AT sof [M#12.

- KRR S S H Program/Configure 1570 .

- il Start FTE ST N HE] FPGA o YR AAE] 100% T, FLESEK-

Quartus IT Convert Programming File (CPF) GUI REH T 2E . sof SC#F, MCHRTHTNHBLE .

AT LU A R 40FT Quartus 1T software programmer ELFEEXT MAX 10 a4 H A A7 (BLHE BC & N 77
(CEM)HIH 7 IAAE(UEM)) B T 2R 7 o

EFABERER R
XFFER T 10M02 @ ELASN T MAX 10 g, B3A 5 MORR AT RT A 5 A FRAC E -
WP EC T 28 F5 BT ORI A T
MR B

- 77T Quartus IT ZAFFFEIIE— M MAX10 g RFIH) TRE

. 1E Assignments S5 I, sil7 Settings. HIL Settings X1 AE o

. {E Category 53", 16#% Deviceo HFL Device U

511l Device and Pin Options.

- {£ Device and Pin Options X IHHEH, s5ifi Configuration I

S I )

G s W -

Altera 2\ 5] FE BX AR A 1

C] K%
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6. {t Configuration Scheme %55, j/t4% Internal Configuration.
a. fER A — Dual Boot IP core, I U14E Qsys 4.
8. WNSRFHEL, JFJH Generate compressed bitstreams, $AJ5 il OKo
FFRFP R E

FrRFPELIRE

4-5

7. 1E Configuration Mode % H1 | M 5 FRECE M eSS 1 FRECER . X5 F 68

b. %] Configuration Mode i%:#% Dual Compressed Images (512 Kbits UFM).
¢ AR sof SCHE, FEREEANHARA 1~ POF X, T CFM %ift.

ARFEEIRT MAX 10 FPGA JT A EM . AT 28 1 AT BN BB TR T HIhRE.

17 MZ a2 )t (POT1.2)i%E 323 ADC1_CH6. J7 BkZJTiE1, @it ADC1_CH6 A]{di [ H
LNt MAX 10 ADC $2AE AT 1 (0~2.5 Vo 24 17 BRI, VN EAD ADC i,

ADCI1_CHS6 %4271 2x10 headero

4-1: BB BRI AR A B £k J7

FEER AR A 1

C] Ri

POT1
ANAIN2  BETE
1
ANAINT J7
2
DACOUT

J20

HUERURERAT P JT 5. SW1 T IIRE, Sw2 T 5] Sk s i L2l 4

Altera A F)
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& 4-2: BB ERAR R EPRYFF <
BHIKALT ON, A FUNCTION SIGNAL i#E#:%] GND. A LAUX & —> LOGIC LOW (0). 47+
FALTF OFF, &= FER% FUNCTION SIGNAL M GND Wi FrLAiX & —1> LOGIC HIGH (1)

HRE: FEE/R T Rev. C HESHRATIFRARS M Rev. B ISR AYTER . SW2.3 By RSB 2 —4

ZRRASE ) AR IIREAS . Rev. B ARIHH MAX10_BYPASS, {HSLBR_ &4 VTAP 5%
%o
SW2| FUNCTION
1 [ USER_DIPSW4 For Rev. B:
2 | CONFIG_SEL 2=BOOT_SEL
3 | VTAP_BYPASSN 3=MAX10_BYPASSN
4 [ HSMC_BYPASSN

SWi[  FUNCTION
1| user_p1pswo
2| USER_DIPSW1
3| USER_DIPSW2
4| USER_DIPSW3

4321
OFF =1
ON=0
1234 ON=0

iR

OFF =1

%< 4-3: SW2 DIP FF X 1% & (FB R R K ER)

I N S TR

USER_DIPSW4 P E X TT K #4, #0/1/2/3 £ SW1 Fo A | —

LN
2 BOOT_SEL (for Rev. | i I LS CEMO, CFM1 5f CEM2 #ifg | LOW
B Board) VER R E P RIS — 5 MG, R

CONFIG_SEL & A{EH-F, IBAHE 5%
CONFIG_SEL (for | BUg2 CEMO Meff. W15 CONFIG_SEL 4
Rev. C board) WENEEY, IBAE—15] S 2 CEM1
BE CEM2 BRI AR P X R
nSTATUS & I B A2 R 132 .

Altera 2\ F] FE BX AR A 1

O =
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RSB

4-7

VTAP_BYPASSN

On-Board USB-Blaster IT H#2L—~ L1
JTAG #f, "X W fFAI EEE%*&IE%M;. B
HATUTIA] . BEgs IR N JTAG 55 _ER— D4
ANE(ID: 020D10DD) . Tk HEHL JTAG
ZH4 N TTAG 45 3 o

HIGH

HSMC_BYPASSN

i FH IS 52 1 JTAG #% B9 HSMC. HAES

BB R HE, Rl HSMC 72 JTAG %
o (AT, B A ERE HSMC 1R,
Bt LART REAN S TAG master #8312 4 EiX
RS, HSMC #5515

HIGH

RASETT
ARSI T MAX 10 FPGA TF& AR PR A 307C

% 4-4: —% LED 5= &K

REIRES %

T

D1 WA YT LED

D2 HSMC_PRSNTn 2k(% LED

D13 UART_TXLED USB % UART H%¢f5 LED
D14 UART_RXLED USB % UART W%¢f5 LED

3 4-5: MAX Il CPLD LED {52 &R

AN}
MAXII_CONF_DONE 33V W17
D21 3.3V_LED 33V U4
D22 2.5V_LED 33V U5
D23 1.2V_LED 33V U6

R REARZA

C] Ri

Altera A F)
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4-8 RESBT

WEERTT

3% 4-6: B IRIRIR E DIP FFEFBkERE=

UG-01169
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SW2.1 USER_DIPSW4 MAX 10 / H21 15V
SW2.2 CONFIG_SEL MAX 10/ H10 SR
SW2.3 VTAP_BYPASSN MAXII/ P17 33V
SwW2.4 HSMC_BYPASSn MAXII/ P18 33V
J7.1 — POT1 25V
J7.2 ADC1_CH6 2x10 Header / J20.15 25V

= 4-7. —RIRHAES BN

PULSE_NCONFIG 33V
S6 CPU_RESETn D9 33V
B A PN/

MAX 10 EPGA FF &M FH P 2 LHY 1/0 155 247K,

< 4-8: P EXHIIRHAE

SRR

FPGA & %571 1/0 #rifE.

IRIRSE EeE=L MAX 10 FPGA 1/0 HRiAE
B S
S1 USER_PB0 L22 15V
S2 USER_PB1 M21 1.5V
S3 USER_PB2 M22 1.5V
S4 USER_PB3 N21 15V

7 4-9: HPEXH) DIP FFXEREIES AR
BEEIRSE

MAX 10 FPGA
EMRS

1/0 #rifE

SW1.1

USER_DIPSWO

H21

15V

Altera A F]

FE R AR 4R
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B ERIRESE MAX 10 FPGA 1/0 #xifE
BT
SW1.2 USER_DIPSW1 H22 15V
SW1.3 USER_DIPSW2 J21 1.5V
SW14 USER_DIPSW3 J22 L5V
SW2.1 USER_DIPSW4 G19 1.5V

%< 4-10: P LED (%68 EfR{E S B IR

B IRIREE (ER=E=1 MAX 10 FPGA 1/0 ¥R
ERRS
D15 USER_LEDO T20 15V
D16 USER_LED1 U22 1.5V
D17 USER_LED2 U21 15V
D18 USER_LED3 AA21 1.5V
D19 USER_LED4 AA22 1.5V

T MAX 10 Development Kit Baseline Pinout %11, &% Altera Design Storeo

MR
Altera Design Store (MAX 10 Development Kit)

B 3 FiL %

IWTIT BB AAE— T BRI 4 25-MHz, 50-MHz, 100-MHz, 125-MHz VU388 7] 2 1R 7% 25 o
WTIT B BOAIFE— N EE#:3] ADC 1) 10-MHz ZifE iR %45

X AR 4R 1 Altera A ]

C] Ri
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4-10 RS e
s = <He oo
WEIRH RS
4-3: MAX 10 FPGA FF % ti A5t
Cypress USB_aLK
, FAc 12X§I'AL »|  Crcesoisa = > USBMQEEH
USB Controller
A
50M_MAXII USB CLK
8Y-25MHz -
e [N Defautsomz GHO
25M ENER| 10/100/1000 Base - T
Default 25 MHz CH1 Ethernet PHY
88E1111x2
Default LVDS125 MHz GH2 [——
Default LVDS100MHz CH3 [
50M_MAX10
Si5338
25M_MAX10
Si570
CMOS ClockOutput
Default 10MHz
125M_ LVDS

= 411 |WEIRSH R

UG-01169

2017.09.07

100M_DDR3

Altera A 7]

EfR =SB /0 #xifE MAX 10 KiFE
FPGA R4
=
X1 | ik 10 ADC 10.000 MHz 25V N5 ﬁﬁﬂﬁ“ADC T R
CMOS 2R 10MHz Hh
U2 25.000 MHz 25V i Ethernet 4]
CLK_25_ENET CHBE
U2 |CLK_25_MAXI0 25.000 MHz 25V M8 MAX 10 B4
CMOS
U2 |CLK_50_MAXII 25.000 MHz 25V/33V |- Me#¥ USB Blaster 11 f
CMOS Fsf
U2 50.000 MHz 25V M9 MAX 10 4
CLK_50_MAXI10 CMOS

FE R AR 4R

CJ

K%
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UG-01169

2017.09.07 SNBSS 4-1
EfEES 2R SR 1/0 ¥R/ MAX 10
FPGA E %
U2 CLK_DDR3_100_N 100.000 MHz Differential | N15 DDR3 Hif4h
SSTL-15
U2 CLK_DDR3_100_P 100.000 MHz Differential | N14 DDR3 i
SSTL-15
U2 CLK_LVDS_125 N 125.000 MHz 2.5V LVDS |R11 LVDS HJ 4
U2 CLK_LVDS_125_P 125.000 MHz 2.5V LVDS | P11 LVDS Hf 4

HE: TS CLK 50_MAXIIL, HitHumEA 2.5V, i AdmHEN 3.3V, [HA 2 a2 A FR
AN

HE: A5 CLK_DDR3_100_P fil CLK_DDR3_100_N, £ MAX 10 ¥i \¥%, Differential
SSTL-15 HIFE /O Frite, K41 bank ) VCCIO 4 1.5V

PRI SRR /560

TF R B AT SR sh 2 e A A AR b . MR FPGA 281 HORIRG I b ol AR A R TA)
HIZE IR 1/0 FrifEs

= 4-12: IR ERERN

Elf# =S aR /0 #xifE MAX 10 WtER
FPGA &

RS

HSMC  |HSMC_CLK_IN_N1 25V AB21 Sk [ £ 42 1 HSMC H,
L LAY LVDS
LIPS

HSMC | HSMC_CLK_IN_P1 25V AA20 Sk [ £ 425 19 HSMC H,
Sl KA LVDS
PN

HSMC | HSMC_CLK_IN_N2 25V V9 Sk [ £ 4225 19 HSMC Hy,
Bl LAY LVDS
PN

HSMC | HSMC_CLK_IN_P2 25V V10 Sk [ £ 4225 19 HSMC Hy,
4l BRI LVDS
PN

HSMC | HSMC_CLK_INO 25V N4 Sk [ T 42225 19 HSMC H,
%EJ&%‘ FEL IR R Y B

FLERRAA Altera 2\ F]

C] Ri
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4-12 SAEFIED
3R 4-13: fRIMETEhdar

UG-01169
2017.09.07

B%mS
HSMC |HSMC_CLK_OUT N1 25V R13 LVDS #ii o
HSMC |HSMC_CLK_OUT_P1 25V P13 LVDS it .
HSMC | HSMC_CLK_OUT_N2 25V Vi4 LVDS it
HSMC | HSMC_CLK_OUT_P2 25V W15 LVDS it
HSMC | HSMC_CLK_OUTO0 25V AA13 FPGA CMOS #i th (5%
GPIO)
HEFFEO

ARTTXSHXT MAX 10 FPGA @ F BT A b 506 O A O -~ME T h 4.

10/100/1000 Ethernet PHY

MAX 10 FFPGA H & E 185t il F— S Marvell 88E1111 PHY # Altera Triple-Speed Ethernet
MegaCore MAC LijfER S #F 10/100/1000 base-T Etherneto

%% 4-14: Ethernet PHY A EBI 8L, 55 ZFRAINEE

FLEEIRE % (U9) EfRE S BR

MAX 10 FPGA &)
o=

ENETA_GTX_CLK 2.5V CMOS 125 MHz RGMII TX Ff

o

U9.4 ENETA_TX_CLK E10 3.3V LVCMOS 25/2.5 MHz MII TX [}
o

U9.11 ENETA_TX_DO R5 2.5V CMOS RGMII TX data 0

U9.12 ENETA_TX_ D1 P5 2.5V CMOS RGMII TX data 1

U9.14 ENETA_TX_D2 W1 2.5V CMOS RGMII TX data 2

U9.16 ENETA_TX_ D3 W2 2.5V CMOS RGMII TX data 3

U9.9 ENETA_TX_EN R4 2.5V CMOS RGMII TX enable

U9.7 ENETA_TX_ER P4 2.5V CMOS MII TX error

U9.2 ENETA_RX_CLK P3 2.5V CMOS RGMII RX clock

U9.95 ENETA_RX DO N9 2.5V CMOS RGMII RX data 0

U9.92 ENETA_RX D1 T1 2.5V CMOS RGMII RX data 1

Altera A 7] FR B AR ZE 14

C] K%
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10/100/1000 Ethernet PHY

4-13

s

U9.93 ENETA_RX_D2 2.5V CMOS RGMII RX data 2

U9.91 ENETA_RX D3 T3 2.5V CMOS RGMII RX data 3

U9.94 ENETA_RX DV T2 2.5V CMOS RGMII RX valid

U9.3 ENETA_RX_ER U2 2.5V CMOS MII RX error

U9.28 ENETA_RESETN V8 2.5V CMOS Device reset

U9.23 ENETA_INTn V7 2.5V CMOS Management bus

interrupt

U9.25 ENET_MDC Y6 2.5V CMOS MDI clock

U9.24 ENET_MDIO Y5 2.5V CMOS MDI data

U9.84 ENETA_RX_CRS N8 2.5V CMOS MII Carrier Sense

U9.83 ENETA_RX_COL P1 2.5V CMOS MII Collision

U9.55 CLK_25_ENET — 2.5V CMOS 25 MHz Reference clock

U9.70 ENETA_LED _ — 2.5V CMOS Duplex or collision LED
DUPLEX

U9.76 ENETA_LED _ — 2.5V CMOS 10 Mb link LED
LINK10

U9.74 ENETA_LED_ R9 2.5V CMOS 100 Mb link LED
LINK100

U9.73 ENETA_LED — 2.5V CMOS 1000 Mb link LED
LINK1000

U9.58, 69 ENETA_LED RX — 2.5V CMOS RX data active LED

U9.61, 68 ENETA_LED_TX — 2.5V CMOS TX data active LED

U9.29 ENETA_MDI_P0 — 2.5V CMOS MDI

U9.31 ENETA_MDI_NO — 2.5V CMOS MDI

U9.33 ENETA_MDI_P1 — 2.5V CMOS MDI

U9.34 ENETA_MDI_N1 — 2.5V CMOS MDI

U9.39 ENETA_MDI_P2 — 2.5V CMOS MDI

U9.41 ENETA_MDI_N2 — 2.5V CMOS MDI

U9.42 ENETA_MDI_P3 — 2.5V CMOS MDI

U9.43 ENETA_MDI N3 — 2.5V CMOS MDI

FE B AR 4E 1 Altera A F]

C] Ri
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4-14

3% 4-15: Ethernet PHY B E B4 EC,

10/100/1000 Ethernet PHY

LIRS E(U10) EfR(ES 2R

=S B MAINEE

UG-01169
2017.09.07

MAX 10 FPGA E B4R 1/0 ¥ 1 BA
=
T6

Altera A F]

U10.8 ENETB_GTX_CLK 2.5V CMOS 125 MHz RGMII
TX I
U10.4 ENETB_TX_CLK | Ell 3.3V LVCMOS 25/2.5 MHz MII
TX B4
U10.11 ENETB_TX_DO0 Ul 2.5V CMOS RGMII TX data 0
U10.12 ENETB_TX DI V1 2.5V CMOS RGMII TX data 1
U10.14 ENETB_TX D2 U3 2.5V CMOS RGMII TX data 2
U10.16 ENETB_TX D3 U4 2.5V CMOS RGMII TX data 3
U10.9 ENETB_TX_EN V3 2.5V CMOS RGMII TX
enable
U10.7 ENETB_TX_ER U5 2.5V CMOS MII TX error
U10.2 ENETB_RX_CLK R3 2.5V CMOS RGMII RX clock
U10.95 ENETB_RX_DO0 P8 2.5V CMOS RGMII RX data 0
U10.92 ENETB_RX DI M1 2.5V CMOS RGMII RX data 1
U10.93 ENETB_RX_D2 M2 2.5V CMOS RGMII RX data 2
U10.91 ENETB_RX_D3 R7 2.5V CMOS RGMII RX data 3
U10.94 ENETB_RX_DV R1 2.5V CMOS RGMII RX valid
U10.3 ENETB_RX_ER R2 2.5V CMOS MII RX error
U10.28 ENETB_RESETnh AB4 2.5V CMOS Device reset
U10.23 ENETB_INTn AA3 2.5V CMOS Management bus
interrupt
U10.25 ENET_MDC Y6 2.5V CMOS MDI clock
U10.24 ENET _MDIO Y5 2.5V CMOS MDI data
U10.84 ENETB_RX_CRS N3 2.5V CMOS MII Carrier Sense
U10.83 ENETB_RX_COL N2 2.5V CMOS MII Collision
U10.55 CLK 25 _ENET — 2.5V CMOS 25 MHz
Reference clock
U10.70 ENETB_LED_ — 2.5V CMOS Duplex or
DUPLEX collision LED
R ERARLE

Cj&%
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WFBRINGE T 4-15

U10.76 ENETB_LED_ 2.5V CMOS 10 Mb link LED
LINK10
U10.74 ENETB_LED_ P9 2.5V CMOS 100 Mb link LED
LINK100
U10.73 ENETB_LED_ — 2.5V CMOS 1000 Mb link
LINK1000 LED
U10.58, 69 ENETB_LED_RX — 2.5V CMOS RX data active
LED
U10.61, 65, 68 ENETB_LED_TX — 2.5V CMOS TX data active
LED
U10.29 ENETB_MDI_P0 — 2.5V CMOS MDI
U10.31 ENETB_MDI_NO — 2.5V CMOS MDI
U10.33 ENETB_MDI_P1 — 2.5V CMOS MDI
U10.34 ENETB_MDI N1 — 2.5V CMOS MDI
U10.39 ENETB_MDI_P2 — 2.5V CMOS MDI
U10.41 ENETB_MDI_N2 — 2.5V CMOS MDI
U10.42 ENETB_MDI_P3 — 2.5V CMOS MDI
U10.43 ENETB_MDI_N3 — 2.5V CMOS MDI
HF BRI

MAX 10 FPGA 85—l
MAX 10 FPGA A P/ RIF#Z A 1 MSps [ 12-bit

SMA #itH I ANTS 16 EERF ST 2R L4 25 (DAC) -
BRI E4F(SAR) ADCo —NHI 2%

ADC1_CH6, FVER 6 DC, FH&ERS] 2.5 Ve Atk ADC BIM:R

U 1 DL PR R P TR B 0 5 B 23 X
FEREFAZA Al o
AT AR F (SPD),

® 4-16: HF IR IRSEES
RIS E

(U33)

S5 R

MAX 10 FPGA

1/0 #rifE

TR

EPPfl, MAX 10 TF A BN
—HMEB 16-bit HLIEE DAC iE#% Bank 7, LA
DAC i ] 3 ZeHi T4 0, M ST TAE RN 30 MHz HYIFRPsE b A Thnik

VY% SPI, Microwire FHEL (55 AL B4R (DSP) % [

U335 DAC_SYNC U1.B10 33V FE ST & 478 1l %6\ (active LOW) o Hi]
i L R R
U33.6 | DAC_SCLK A7 33V AT by A
B B AR 2E 1 Altera 22 5]

C] Ri
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4-16 HDMI 1 55465 2017.09.07
B PR S =S & MAX 10 FPGA I/0 FrifE
(UEE)
U33.7 | DAC_DIN | A8 33V HATHURIIA
HDMI #3514

MAX 10 FPGA JF & B H—> HDMI & i%k#sfl— HDMI 1 &

ikas EA HDMI vi4 FRPE, RERE SZHFmIE 165 MHz BT AZHEHEZE (1080p @60Hz, UXGA
@60Hz)o HDMI A 545 MAX 10 Z [H]H)IEHEHE N AR Bank 7 HY, AIIE TS 12C #2 O TI015

% 4-17: HDMI ER 9 BL, ESBFRATIEE

U8.62 HDMI_TX_DO0 HDMI £ 7045
s 2%

U8.61 HDMI_TX_D1 Al8 33V HDMI £ FA45
¥R 2k

U8.60 HDMI_TX_D2 Al2 33V HDMI £ FH40
dE 2k

U8.59 HDMI_TX_D3 F16 33V HDMI 0750
AE/ ISR

U8.58 HDMI_TX_D4 Al6 33V HDMI £ #0450
AETISREY

U8.57 HDMI_TX_D5 B12 33V HDMI £ A045
PAETISRES

U8.56 HDMI_TX_D6 F15 33V HDMI £ 7045
¥ 2k

U8.55 HDMI_TX_D7 B11 33V HDMI ZCF 0
¥ 2k

U8.54 HDMI_TX_D8 Al3 33V HDMI 0
H¥E 2k

U8.52 HDMI_TX_D9 Cl15 33V HDMI A0
A ET Y57

U8.50 HDMI_TX_D10 Cl11 33V HDMI £ FA0
s 2%

U8.49 HDMI_TX_D11 All 33V HDMI £ 40
R 2k

Altera A 7] FE B AR AR

C] R
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2017.09.07 HDMI R 55i H

FE B§ R &% (U8) ) A= MAX 10 FPGA =Y

U8.48 HDMI_TX_DI12 HDMI ZL A4
s 2

U8.47 HDMI_TX_D13 H13 33V HDMI £
R B2

U8.46 HDMI_TX_D14 E14 3.3V HDMI £0 740
R B2k

U8.45 HDMI_TX_DI15 D12 3.3V HDMI £0 7R
g2

U8.44 HDMI_TX_D16 C12 3.3V HDMI £0F R0
HE B2k

U8.43 HDMI_TX_D17 C19 33V HDMI £0 7RI
R

U8.42 HDMI_TX D18  |CI8 33V HDMI %55
Hlfm IS

U8.41 HDMI_TX_D19 B19 33V HDMI 7440
BRI

U8.40 HDMI_TX_D20 B17 33V HDMI 740
g B2k

U8.39 HDMI_TX_D21 B16 33V HDMI £ AT
R R

U8.38 HDMI_TX_D22 Cl16 33V HDMI 750
Hls 2

U8.37 HDMI_TX_D23 A15 33V HDMI £ 780
BRI

U8.53 HDMI_TX_CLK D6 3.3V FATIRS B

U8.63 HDMI_TX_DE C10 33V AT RE

U8.64 HDMI_TX_HS A19 33V TR [F

U8.2 HDMI_TX_VS J12 33V IKFE 2

U8.28 HDMI_TX_INT D15 33V TS5

U8.35 HDMI_SCL A10 33V HDMI 12C A4

U8.36 HDMI_SDA B15 33V HDMI 12C %4

B B AR 2E 1 Altera 22 5]

C] Ri
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4-18 HSMC 2017.09.07

HSMC
B B F (HSMC) # m%ﬂﬁ Samtec 0.5 mm [H]FF, FKEN%E QTH/QSH R¥iE#:4r,
) SPI-4.2 $1 (17 LVDS i )5FD 3 A N\ H B LA SMBus  JTAG 1555
H T MAX 10 AW A #FEIE, Bl HSMC clock-data-recovery 1HIE A #HERE o

HSMC # 1 HBA Tﬁ&ﬁﬁ?ﬂlm /O B, "HES 3.3-V LVITTL #45HY 2.5-V LVCMOS. X 25 4
WA FVER R 25 1O Frift, AFHEART LVDSs mini-LVDS F1EG Eik 17 4 W T8 s )
RSDS.

/&7 E A (HSMO) M FAPF Arids , LVDS FlER i
Bl 7 935 ) (pin-out) TR & HTEZFTE%IEI{/E

ERESEEET

1/O HritE FOAFERR 8 A 50 ) (pin-out)

N

SERME | AT

KT HSMC MERIEANEE,, Blan: S5, (55

MAX 10 / MAX Il ‘& B 1/0 #riAE AR
R

B ANNIGE R, 1§2% A
TEH S FHSMC) HETFt

% 4-18: HSMC EfR {52

FEEIRE % (J2) Ef#{ES R

HSMC_SDA AA19 2.5V CMOS inout | 455 B TR
34 HSMC_SCL Y18 2.5V CMOS out EH BT
35 HSMC_JTAG_TCK |A9 (MAXII) part of chain JTAG I
36 HSMC_JTAG_TMS | A8 (MAX II) part of chain JTAG F=Cie
37 HSMC_JTAG_TDO | A7 (MAX II) part of chain JTAG %4 th
38 HSMC_JTAG_TDI | A6 (MAX II) part of chain JTAG %A A\
39 HSMC_CLK_OUTO0 |AA13 2.5V CMOS clock BF et 0
output
40 HSMC_CLK_INO N4 2.5V CMOS clock in | 5} A 0
41 HSMC_DO Y7 2.5v CMOS inout B a2k
42 HSMC_D1 Y8 2.5v CMOS inout K pa ok
43 HSMC_D2 AB2 2.5V CMOS inout | ¥ 14 2%
44 HSMC_D3 AB3 2.5v CMOS inout Bm sk
47 HSMC_TX D Po |W3 2.5v CMOS inout or | 45 2%
LVDS TX channels-p
48 HSMC_RX D P00 |V5 2.5V CMOS inout or | 45 514k
LVDS RX channels-p
49 HSMC_TX_D N0 |W4 2.5V CMOS inout or | 45 514k
LVDS TX channels-n

O MAX 10 34 LVDS RX AN #5223 —1 100-ohm HEFHLASZ ¥ HSMC L/ LVDS RX.

Altera A F]

BRI LA 1

C] K%
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2017.09.07 HSMC 4-19
RS E ()2) Bl S &R MAX 10 / MAX Il ‘E 1/0 ¥R AR
s
HSMC_RX_D_No0® | V4 2.5V CMOS inout or | ${(# w2

LVDS RX channels-n

53 HSMC_TX_D_P1 u7 2.5v CMOS inout or | 4w 2%
LVDS TX channels-p

54 HSMC _RX D P10 |Y2 2.5V CMOS inout or | ${(4# 2k
LVDS RX channels-p

55 HSMC_TX_D N1 |U6 2.5V CMOS inout or | £ 4% 5L 4
LVDS TX channels-n

56 HSMC_RX_D_N1® | Y1 2.5V CMOS inout or | #{# i 2&
LVDS RX channels-n

59 HSMC_TX D P2 |W6 2.5v CMOS inout or | {45 5L 4k
LVDS TX channels-p

60 HSMC_RX_D_ P20 |AA20 2.5V CMOS inout or | £ 45 22k
LVDS RX channels-p

61 HSMC_TX D N2 | W5 2.5V CMOS inout or | #4212k
LVDS TX channels-n

62 HSMC_RX_D_N2M | AAl 2.5V CMOS inout or | %4 w1 2%
LVDS RX channels-n

65 HSMC_TX_D_P3 |W8 2.5v CMOS inout or | {4 w28
LVDS TX channels-p

66 HSMC_RX_D_P3® | ABS8 2.5V CMOS inout or | 4w 2%
LVDS RX channels-p

67 HSMC_TX_D N3 |W7 2.5V CMOS inout or | B4 w2k
LVDS TX channels-n

68 HSMC_RX_D_N3® |AAS8 2.5V CMOS inout or | {4 m 2%
LVDS RX channels-n

71 HSMC_TX D _P4 |AAIlO 2.5v CMOS inout or | 4 2 4%
LVDS TX channels-p

72 HSMC_RX_D_P4® | AB9 2.5V CMOS inout or | iz i 2k
LVDS RX channels-p

73 HSMC_TX D N4 |[Y10 2.5V CMOS inout or | {455 = 2%
LVDS TX channels-n

74 HSMC_RX D _N4® |AA9 2.5V CMOS inout or | ${(4# = 2k
LVDS RX channels-n

77 HSMC_TX_D _P5 |AA7 2.5v CMOS inout or | Z{#Jg 22k
LVDS TX channels-p

78 HSMC_RX_D P51 |AB7 2.5V CMOS inout or | {4k & 2%
LVDS RX channels-p

X AR 4R 1 Altera 2\ F]
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420 HSMC 2017.09.07

BIRIRESE2) BB (ES B MAX 10 / MAX Il &) 1/0 ¥R oLz
k=
AA6

HSMC_TX_D_N5 2.5V CMOS inout or | Z{4fs w2k
LVDS TX channels-n
80 HSMC_RX_D_N50 | AB6 2.5V CMOS inout or | 4z i 2k
LVDS RX channels-n
83 HSMC_TX D Ps |P10 2.5v CMOS inout or | {45 5L 4
LVDS TX channels-p
84 HSMC_RX_D_P6® | Y4 2.5V CMOS inout or | {4 w2k
LVDS RX channels-p
85 HSMC_TX_D_N6 |R10 2.5V CMOS inout or | ¥4 i 4&
LVDS TX channels-n
86 HSMC_RX_D_N6W |Y3 2.5V CMOS inout or | {45 5L 4k
LVDS RX channels-n
89 HSMC_TX_D_P7 |WI10 2.5v CMOS inout or | 45 514k
LVDS TX channels-p
90 HSMC_RX_D_P7® | AB5 2.5V CMOS inout or | 45 5L 4k
LVDS RX channels-p
91 HSMC_TX_D_N7 |W9 2.5V CMOS inout or | #{# w28
LVDS TX channels-n
92 HSMC_RX_D_N7M | AA5 2.5V CMOS inout or | 4w 2%
LVDS RX channels-n
95 HSMC_CLK_OuT_ |P13 2.5V CMOS inout or | i g% H 1
P1 LVDS clock out
96 HSMC_CLK_IN_P1 |AA20 2.5V CMOS inout or | i 4% A 1
LVDS clock in
97 HSMC_CLK_OUT_ |R13 2.5V CMOS inout or | i gh#5 H 1
N1 LVDS clock out
98 HSMC_CLK_IN N1 |AB21 2.5V CMOS inout or | {4k A 1
LVDS clock in
101 HSMC_TX D P8 |WIl4 2.5v CMOS inout or | {45 514k
LVDS TX channels-p
102 HSMC_RX_D_P8® |WI13 2.5V CMOS inout or | £ 45 5L 4k
LVDS RX channels-p
103 HSMC_TX_D_N8 | VI3 2.5V CMOS inout or | ${4i# i £
LVDS TX channels-n
104 HSMC_RX_D_N8§®» | W12 2.5V CMOS inout or | 45 514k
LVDS RX channels-n
107 HSMC_TX D P9 Y14 2.5v CMOS inout or | 45 5L 4k

LVDS TX channels-p

Altera A F]
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2017.09.07 HSMC 4-21
BB IR S5 (J2) Bl S &R MAX 10 / MAX Il ‘E 1/0 FRifE 5AA
s
HSMC_RX_D_P9® |ABI5 2.5V CMOS inout or | 45 pi 2k
LVDS RX channels-p
109 HSMC_TX D N9 |Y13 2.5V CMOS inout or | {45 2%
LVDS TX channels-n
110 HSMC_RX_D_N9® |AAl4 2.5V CMOS inout or | {4} i1 £k
LVDS RX channels-n
113 HSMC_TX_D_P10 |V16 2.5vCMOS inout or | {45 2%
LVDS TX channels-p
114 HSMC_RX _D_ Y16 2.5V CMOS inout or | {455 2%
P10®W LVDS RX channels-p
115 HSMC_TX_D_N1o |U15 2.5V CMOS inout or | £ 45 5L 4k
LVDS TX channels-n
116 HSMC_RX_D_ AA15 2.5V CMOS inout or | 45 5L 4k
N10® LVDS RX channels-n
119 HSMC_TX_D_P11 |WI6 2.5v CMOS inout or | {4k &1.4%
LVDS TX channels-p
120 HSMC_RX_D_ AA16 2.5V CMOS inout or | %{#s s £
P11® LVDS RX channels-p
121 HSMC_TX_D _N11 |VI15 2.5V CMOS inout or | {45 51 4k
LVDS TX channels-n
122 HSMC_RX_D_ ABl6 2.5V CMOS inout or | {45 i1 2k
N11® LVDS RX channels-n
125 HSMC_TX_D_P12 |V17 2.5v CMOS inout or | {45 5l 4
LVDS TX channels-p
126 HSMC_RX _D_ AB18 2.5V CMOS inout or | 45 2%
P12® LVDS RX channels-p
127 HSMC_TX_D_N12 |W17 2.5V CMOS inout or | B4 w4k
LVDS TX channels-n
128 HSMC_RX_D_ AB17 2.5V CMOS inout or | {45 2%
N12W LVDS RX channels-n
131 HSMC_TX_D_P13 |VI12 2.5v CMOS inout or | B 48 4k
LVDS TX channels-p
132 HSMC_RX_D_ Y11 2.5V CMOS inout or | 45 5L 4k
P13® LVDS RX channels-p
133 HSMC_TX_D_N13 | VIl 2.5V CMOS inout or | 45 514k
LVDS TX channels-n
134 HSMC_RX_D_ W11 2.5V CMOS inout or | {4k &1 2%
N13W LVDS RX channels-n
B ERARLE 1 Altera A 5]
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422 HSMC 2017.09.07
FERIR S ()2) Ef#ES AR MAX 10 / MAX Il ) 1/0 #RiAE 15 AR
WS
HSMC_TX_D_P14 |P12 2.5v CMOS inout or | Z{4f8 54k
LVDS TX channels-p
138 HSMC_RX _D_ ABI1 2.5V CMOS inout or | {45 2%
P14 LVDS RX channels-p
139 HSMC_TX_D Ni14 |R12 2.5V CMOS inout or | ¥4} i 2k
LVDS TX channels-n
140 HSMC_RX _D_ ABI10 2.5V CMOS inout or | B4 w2k
N14® LVDS RX channels-n
143 HSMC_TX_D_P15 |AAIl2 2.5v CMOS inout or | {45 514k
LVDS TX channels-p
144 HSMC_RX_D_ AB13 2.5V CMOS inout or | 45 5L 4k
P15® LVDS RX channels-p
145 HSMC_TX_D_N15 |AAll 2.5V CMOS inout or | 45 5L 4k
LVDS TX channels-n
146 HSMC_RX_D_ AB12 2.5V CMOS inout or | {4k &1 2%
N15W LVDS RX channels-n
149 HSMC_TX D P16 |Y17 2.5v CMOS inout or | %{f# w4
LVDS TX channels-p
150 HSMC_RX_D_ AB20 2.5V CMOS inout or | {45 i1 2k
P16®W LVDS RX channels-p
151 HSMC_TX_D_Nl16 |AAl7 2.5V CMOS inout or | Z{4f5 w2k
LVDS TX channels-n
152 HSMC_RX D_ AB19 2.5V CMOS inout or | B4 w2k
N16W LVDS RX channels-n
155 HSMC_CLK_OUT_ |WI15 2.5V CMOS inout or | [ 4y H 2
P2 LVDS clock out
156 HSMC_CLK_IN_P2 |V10 2.5V CMOS inout or | {5 5h%5 A 2
LVDS clock in
157 HSMC_CLK_OUT_ | V14 2.5V CMOS inout or | [ gh#5 H 2
N2 LVDS clock out
158 HSMC_CLK_IN_N2 | V9 2.5V CMOS inout or | {4k A 2
LVDS clock in
160 HSMC_PRSNTn ABl14 2.5V Present
RSz
R E R (HSMCO)ALTE
Altera 2] FR B AR ZE 14
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2017.09.07 Pmod E31%88 4-23
Pmod &E 25
MAX 10 FPGA T A& EMAIFEPI > Digilent Pmod ™35 1235, HTIERARMN, Ik /O & A S
TR

WEFFRHERM 12 & A Pmod 25824 8 N VO (558 M. AMEE AL & — M
I2C £ AR e VIR S2610 MTE H4i. Pmod 15514 4%% Bank 8-

% 4-19:Pmod A ERISEL, {ESRAFRAINAEE

%lr\

PMODA_DO PMODA_IO0 In/Out
PMODA_D1 PMODA_IO1 C8 G In/Out
PMODA_D2 PMODA_I02 A6 3.3V In/Out
PMODA_D3 PMODA_IO3 B7 LB In/Out
PMODA_D4 PMODA_IO4 D8 3.3V In/Out
PMODA_D5 PMODA_IO5 A4 N In/Out
PMODA_D6 PMODA_IO6 A5 3.3V In/Out
PMODA_D7 PMODA_IO7 E9 3.3V In/Out
— VCC — 3.3V Power
— GND — — GND

= 4-20: Pmod B &

BI5EC, (RS RafRFThEE

%ﬁ(
PMODB_D0 PMODB_IO0 In/Out
PMODB_D1 PMODB_IO1 D5 3.3V In/Out
PMODB_D2 PMODB_IO2 B5 3.3V In/Out
PMODB_D3 PMODB_IO3 C4 EfoL In/Out
PMODB_D4 PMODB_I04 A2 3.3V In/Out
PMODB_D5 PMODB_IO5 A3 Ei In/Out
PMODB_D6 PMODB_IO6 B4 3.3V In/Out
PMODB_D7 PMODB_IO7 B3 3.3V In/Out
— VCC — 3.3V Power
— GND — — GND
FE B AR 28 14 Altera A ]
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4-24 USB Z| UART 2017.09.07

USB %] UART

I HE B B (e — 3T USB Y UART #4505 A (FT232R),  F TS/ BIEMLAYIE S, $EFT Nios
JE Nios R IR . I TXD 1 RXD T HOR) &% 408 . mini B 488 T
I LS B 2] o A 170 # FH /24 Bank 4 A SEELY .

%% 4-21: USB-UART ERI 5 EL, {55 RFRFITHAEE

U11.2 UART_TX S E R
U11.30 UART_RX Y19 25V Eqﬁtﬁ%ﬁéﬁ}%ﬁﬁ
A
i

KT T H KT 7552 1 SR LA BN E 5 440K, RAURIAIX T FPGA MiER:.
DDR3 Rev. B Board
TR RTHBRIBA, 2% BEREHRTN TS CTHRERSEMEG, 152%

General Description i |3/ iy

MAX 10 FPGA 3 {# i 1 Gbit x16 171 & %1 x16 DDR3 300-MHz % H #2t e 7+, o, MAX
10 SZFFAEERS(ECC) R -

. A 10M50 F484 it ESEEL DDR3 B, rev. B LIS F18« E19+ F20 Al F21 L
DDR3 HlHE55 MAX 10 AN 7 anfa r I o Altera FEUGHEA T HEBS MRS T I EHE A
MAX 10 5%, {fH Quartus II ZFMﬁFEEB'ﬂEH’gH%MEAMﬁ W EAT Rev. B kit 511 HF B F|
DDR3 &AL B4R, 4155 Altera support HUSIE R .

%< 4-22: DDR3 EMIT AL, 5 S AMAINEE

FEES IR S (U5 & U6) () A=y MAX 10 FPGA &
%S

U5.N3-U6.K3 |DDR3_A0 V20 L5V SSTL | Hbhilk 2k
U5.P7-U6L7 | DDR3_Al F20 LSV SSTL |yt pa 2

1H2% LHE Caution
A o

U5P3-U6.L3 |DDR3_A2 F18 LSV SSTL |yt a2t

2% P Caution 7
BH

Altera A &) FE BX AR A 14
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2017.09.07

DDR3 Rev. B Board

4-25

E@SE&#H | MAX 10FPGA &
MRS
U5.N2-U6K2 |DDR3_A3 U20 1.5V SSTL | Huhik gk
U5.P8-U6L8 | DDR3_A4 F21 LSV SSTL |yt pa 2
1527% L) Caution 77
i
U5.P2-U6L2 |DDR3_A5 F19 1.5V SSTL | Huhlpa 2%
U5.R8-U6.M8 |DDR3_A6 E21 1.5V SSTL | Mk pi gk
U5.R2-U6.M2 |DDR3_A7 E19 L5V SSTL |yt oa
1H2% L Caution
iR
U5.T8-U6.N8 | DDR3_A8 D22 1.5V SSTL | Hhhy|- pa 2
U5.R3-U6.M3 | DDR3_A9 E22 L5V SSTL | bl 2k
U5.L7-U6.H7 | DDR3_A10 Y20 1.5V SSTL | bk i sk
U5.R7-U6.M7 |DDR3_All E20 L5V SSTL | HuhkE2k
U5.N7-U6.K7 | DDR3_AI2 J14 L5V SSTL | ki 4
U5.T3-U6N3 |DDR3_AI3 C22 1.5V SSTL | Mtk gk
U5.M2-U6.J2 | DDR3_BAO V22 L5V SSTL | Bank Hbhl 2k
U5.N8 - U6.K8 |DDR3_BAl N18 1.5V SSTL | Bank Hbhl 4k
U5.M3-U6J3 |DDR3_BA2 W22 1.5V SSTL | Bank Hbht o2k
U5.K3-U6.G3 | DDR3_CASn U19 15V SSTL | f7tuhib i 2%
U5.K9 - U6.G9 | DDR3_CKE W20 L5V SSTL | IR {iE
U5.J7 - U6.F7 DDR3_CLK_P D18 Differential | 72734 tH I
1.5V SSTL
U5.K7-U6.G7 | DDR3_CLK_N E18 Differential | 727t i
1.5V SSTL
U512-U6H2 |DDR3_CSn Y22 L5V SSTL | f5 et
U5.E7 DDR3_DMO0 J15 L5V SSTL | SRS 7 1910iE 0
U5.D3 DDR3_DM1 N19 1.5V SSTL | E#fdTh@iE 1
U6.B7 DDR3_DM?2 T18 1.5V SSTL | EifdF1rmiE 2
U5.E3 DDR3_DQ0 J18 L5V SSTL | dfa i Ze 15 il 0
U5.F7 DDR3_DQI K20 L5V SSTL | i Ze 717 il o
U5.F2 DDR3_DQ2 H18 1.5V SSTL | $3E R 2775 181E 0
Altera A ]
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4-26

B RS 2E (U5 & U6)

DDR3 Rev. B Board

MAX 10 FPGA &
R =

UG-01169
2017.09.07

Altera A F]

U5.F8 DDR3_DQ3 L5V SSTL | % L 1 IdiE 0
U5.H3 DDR3_DQ4 H19 1.5V SSTL | #2775 181E 0
U5.HS8 DDR3_DQ5 ]J20 1.5V SSTL | $¥E M 2275 181E 0
U5.G2 DDR3_DQ6 H20 1.5V SSTL | $¥E R 2775 181E 0
U5.H7 DDR3_DQ7 K19 15V SSTL | 5B w2k 715 i@iE o
U5.D7 DDR3_DQ8 120 15V SSTL | ¥E R4 TmiE 1
U5.C3 DDR3_DQ9 M18 1.5V SSTL | ¥ sk =25 i@iE 1
U5.C8 DDR3_DQ10 M20 1.5V SSTL | ¥B R4k EiE 1
U5.C2 DDR3_DQIl1 M14 1.5V SSTL | ¥ sk i@iE 1
U5.A7 DDR3_DQ12 L18 L5V SSTL | 4 S 26717 18iE 1
U5.A2 DDR3_DQ13 M15 L5V SSTL | Bl S 717 18I 1
U5.BS DDR3_DQ14 L19 1.5V SSTL | $¥E R Ze=718iE 1
U5.A3 DDR3_DQI5 N20 1.5V SSTL | $¥E 275 18iE 1
U6.B3 DDR3_DQ16 R14 1.5V SSTL | ¥R 2k 775 181E 2
U6.C7 DDR3_DQI17 P19 1.5V SSTL | £ 14 2 52715 i3 2
U6.C2 DDR3_DQI8 P14 1.5V SSTL | ${3iE 24 2= 35 2
U6.C8 DDR3_DQI9 R20 1.5V SSTL | A4 12 52715 i3 2
U6.E3 DDR3_DQ20 R15 1.5V SSTL |4 M2k =25 @iE 2
U6.ES8 DDR3_DQ21 T19 1.5V SSTL | ¥ s k=75 @iE 2
U6.D2 DDR3_DQ22 P15 1.5V SSTL | #¥E 2= 18iE 2
U6.E7 DDR3_DQ23 P20 L5V SSTL | &l i e 7 1o HE 2
U5.F3 DDR3_DQS_P0 K14 Differential | ¥{(#}#i/1# P 1V 181E 0
1.5V SSTL
U5.G3 DDR3_DQS_NO K15 Differential | %{#/#i%1# N =7 #jH 0
1.5V SSTL
Us5.C7 DDR3_DQS_P1 L14 Differential | %{#f5ieid P 5= T718I1H 1
1.5V SSTL
U5.B7 DDR3_DQS_N1 L15 Differential | %3l N F 7 1H1H 1
1.5V SSTL
U6.C3 DDR3_DQS_P2 R18 Differential | %{(#E ki P =718 1H 2
1.5V SSTL
U6.D3 DDR3_DQS_N2 P18 Differential | %{#z1/6i8 N 517 181H 2
1.5V SSTL
R AR A 1
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DDR3 Rev. C F8 I&4R

4-27

RS

U5K1-U6.Gl | DDR3_ODT W19 1.5V SSTL | B 2Rk (difE

U5.J3 - U6.F3 DDR3_RASn V18 L5V SSTL | i ided

U5.T2-U6.N2 | DDR3_RESETn B22 1.5V SSTL | Reset

U5.13-U6.H3 |DDR3_WEn Y21 1.5V SSTL | S{fifg

U5.L8 DDR3_ZQ1 — 1.5V SSTL | zQ [HifHs

U6.H8 DDR3_ZQ2 — 1.5V SSTL | zQ P
iEP s

WA (55 1-3 D)

DDR3 Rev. C B #&1R

HRE: KT HEBRIRA, 4

10 R4S (ECC) Rt o

%< 4-23: DDR3 BB, 55

FAFRFNINRE

222 A B AR TR 7 4715
MAX 10 FPGA i# 1 {# ] 1 Gbit x16 {fifi#5 Xf x16 DDR3 300-MHz % [ £ it

AT, AN, MAX

HERSEUS&U6) | EMESEH | MAX10FPGA &
%S
U5.N3-U6.K3 | DDR3_A0 V20 1.5V SSTL | ik 2
U5.P7-U6.L7 | DDR3_Al D19 1.5V SSTL ﬂjgijj;lééﬂz
U5.P3-U6.L3 | DDR3_A2 A21 1.5V SSTL | bl sk
U5N2-U6.K2 | DDR3_A3 U20 1.5V SSTL | #hhil ik
U5.P8 - U6.L8 DDR3_A4 C20 1.5V SSTL | Huhil- o 2%
U5.P2-U6L2 | DDR3_A5 F19 1.5V SSTL | bt s
U5.R8-U6.M8 | DDR3_A6 E21 1.5V SSTL | Hbhtpasd
U5.R2-U6.M2 |DDR3_A7 B20 L5V SSTL | #hihik Sk
U5.T8-U6N8 | DDR3_AS8 D22 1.5V SSTL | bt sk
U5.R3-U6.M3 | DDR3_A9 277 1.5V SSTL | ik o
U5.L7-U6H7 |DDR3_A10 Y20 L5V SSTL | Hbhlk 2k
U5.R7-U6.M7 | DDR3_AIl1 E20 1.5V SSTL | ik gk
U5.N7-U6K7 | DDR3_AI2 J14 1.5V SSTL | btk a4k
U5.T3-U6N3 | DDR3_AI3 C22 1.5V SSTL | #hhil ik
Altera A ]
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DDR3 Rev. C F8 & 4R

UG-01169
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MRS

U5.M2-U6J2 | DDR3_BAO 1.5V SSTL | Bank #ihl &
U5.N8-U6K8 |DDR3_BAI N18 1.5V SSTL | Bank ﬂﬁﬁtééﬁ
U5.M3-U6J3 | DDR3_BA2 W22 1.5V SSTL | Bank Hbhik 52k
U5.K3-U6.G3 | DDR3_CASn U19 L5V SSTL | f7ihlk Sk
U5.K9-U6.G9 | DDR3_CKE W20 L5V SSTL | B4R {fiRE
U5.J7 - U6.F7 DDR3_CLK_P D18 Differential | 2= 734y Hi I 4

1.5V SSTL
U5.K7-U6.G7 | DDR3_CLK_N E18 Differential | 22734y Hi I 4

1.5V SSTL
U5.L2-U6H2 | DDR3_CSn Y22 L5V SSTL |3t ik
U5.E7 DDR3_DM0 J15 L5V SSTL | G471 101 0
U5.D3 DDR3_DM1 N19 1.5V SSTL | E#fdrdi@iE 1
U6.B7 DDR3_DM?2 T18 1.5V SSTL | EifdirmiE 2
U5.E3 DDR3_DQO0 J18 L5V SSTL | 4R i 2575 i 0
U5.F7 DDR3_DQI K20 1.5V SSTL | $¥E M Ze =75 18iE 0
U5.F2 DDR3_DQ2 H18 1.5V SSTL | ¥R M 2775 181E 0
U5.F8 DDR3_DQ3 K18 1.5V SSTL | $¥E M 2275 181E 0
U5.H3 DDR3_DQ4 H19 L5V SSTL | 4l i 22753 0
U5.H8 DDR3_DQ5 ]J20 1.5V SSTL |5 s Ze=715@iE o
U5.G2 DDR3_DQ6 H20 1.5V SSTL | (4B M2k =215 @1E 0
U5.H7 DDR3_DQ7 K19 1.5V SSTL | s k=25 @E 0
U5.D7 DDR3_DQ8 120 1.5V SSTL | #(¥g M8 1
U5.C3 DDR3_DQ9 M18 L5V SSTL | £ il 217 iME 1
U5.C8 DDR3_DQ10 M20 L5V SSTL | £ e 2= v B 1
U5.C2 DDR3_DQl1 M14 1.5V SSTL | 3R M2k 18iE 1
U5.A7 DDR3_DQI12 L18 1.5V SSTL | 3R R 277 1HiE 1
U5.A2 DDR3_DQ13 M15 1.5V SSTL | $¥E M2k 18iE 1
U5.B8 DDR3_DQ14 L19 1.5V SSTL | #¥E M 2275/ 1
U5.A3 DDR3_DQI5 N20 1.5V SSTL | {3 pa 2 = i 1
U6.B3 DDR3_DQl6 R14 1.5V SSTL | ¥{ ia 2 == i 2
Ue6.C7 DDR3_DQ17 P19 1.5V SSTL | M4k =75 @iE 2
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2017.09.07 Flash e
F R 5 (U5 & U6) ) A= MAX 10FPGA & | 110 R/ iR
Hiﬂéﬁ%

U6.C2 DDR3_DQI18 P14 |15VSSTL |#fEms&shmg: 0

U6.C8 DDR3_DQ19 R20 L5V SSTL | il e 715 i3 2

U6.E3 DDR3_DQ20 R15 L5V SSTL | H4ff i 2 517 183 2

U6.E8 DDR3_DQ21 T19 1.5V SSTL | 5dE w2k 715 imiE 2

U6.D2 DDR3_DQ22 P15 1.5V SSTL | BB mZe =715 diE 2

U6.E7 DDR3_DQ23 P20 1.5V SSTL |4 M4k =715 i@iE 2

U5.F3 DDR3_DQS_P0 K14 Differential | %{#EkiE P =37 1HiE 0
1.5V SSTL

U5.G3 DDR3_DQS_NO K15 Differential | %{#E ki N F371H1E 0
1.5V SSTL

U5.C7 DDR3_DQS_P1 L14 Differential | 4#/51%18 P 777 iHIE 1
1.5V SSTL

U5.B7 DDR3_DQS_N1 L15 Differential | Z(#fiifki N 717 HiH 1
1.5V SSTL

U6.C3 DDR3_DQS_P2 R18 Differential | £(#z1/t1H P 777 10]H 2
1.5V SSTL

U6.D3 DDR3_DQS_N2 P18 Differential | {4518 N F17181E 2
1.5V SSTL

U5.K1-U6.G1 |DDR3_ODT W19 L5V SSTL | /i b2 usfifigE

U5.J3 - U6.F3 DDR3_RASn V18 L5V SSTL | {7Huhl ¥

U5.T2-U6.N2 | DDR3_RESETn B22 L5V SSTL | &Ef

U5.L3-U6.H3 |DDR3_WEn Y21 L5V SSTL | E{fifg

U5.L8 DDR3_ZQ1 — L5V SSTL | zQ BHETM HE

U6.H8 DDR3_ZQ2 — L5V SSTL | zQ BH&TM IE

Flash

MAX 10 FPGA H K EFEME— 512-Mb (megabit) quad SPI [N {F. Altera Generic QUAD SPI 24l
#r WAZ BRI T1E Board Test System (BTS) L4 /7 I 28 %1 H kR, 132HUAIS A\ quad SPI

flasho
TRl A

L i

PGM O SWAP_HEX_BYTE_DATA=ON

R BEARZA

C] Ri

TINAFNN# R (PEL) IP % quad SPI flash
(Programmer Object file) KL & A1 o

RN D BRAE B pof SUHF:

romte, AT EA K1 pof

Altera A F]
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4-30 Flash

G — AT Quartus. i ni SCHF
2. 4.ini CHE IR TR HE, A H Quartus FTH I T2

3. #TJF Convert Programming Files T.1., 4= ik.pof S

5% 4-24: 512-Mb QSPI Flash BYZKIA 771E 2500 5T

UG-01169
2017.09.07

LB AR R 40 H (board test | 512 0x03F8.0000 — 0x03FE.FFFF
system scratch)

A 56640 0x0083.0000 — 0x03F7.FFEF
A 4096 0x0043.0000 — 0x0082.FFFF
Zips(html, ¥ TTAZ) 4096 0x0003.0000 — 0x0042.FFFF
LB AR AT S 64 0x0002.0000 — 0x0002.FFFF
Ethernet 110 [t 64 0x0001.0000 — 0x0001.FFFF
iEIRRsaa W =EVEN 64 0x0000.0000 — 0x0000.FFFF

® 4-25: NEEMSE, ERMESRAMRMINEE

RS E(U7) ERESAR | MAX10FPGA B

u7.7 QSPI_CSn 3.3V Bk
U7.16 QSPI_CLK B2 3.3V isf 4

U7.3 QSPI_RESETn W12 (MAX II) 3.3V =K VA

U7.15 QSPI_IO0 Cé 3.3V bk = 2%
U7.8 QSPI_IO1 C3 3.3V Huhk
U7.9 QSPI_IO2 C5 3.3V Hihl gk
U7.1 QSPI_IO3 Bl 3.3V il Ak

Altera A 8] FR B AR ZE 14
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ACER RSt

B Z% 4-31

BEERUR R T MAX 10 FPGA JT AT HEIERS & o AR T e BRSO L 2= SO BAE s i b, iX 2

PR B 250 B K HL
4-4: FL BB R 5%

12V @ 1000mA

12V_HSMC@ 1000mA

DC INPUT EN 23420Ql 5.0V @ 155mA g&;‘%’;‘;g 51?;(‘)1:/;
12V 2A 4A a
200 mm
EN 6337Ql 3.3V @ 2698mA
3A
75 mm
2.5V @ 55mA
EP 5358 HUI CERY 2.5V_VCCA@ 55mA
0.6A
14mm
2.5V_VCCADC
Power sequence
EP 5358HUI  [1.8V@ 53mA
1 0.6A
14 mm
2
EP 5358 LUI 1.5V @ 426mA
0.6A
3 14 mm
2.5V_88E1111 @ 766mA
EN6337Ql 2.5V @ 1102mA 2.5V_FT232R@ 15mA
3A 2.5V_VCCINT_MAXIl @ 80mA
2.5V_VCCIO_MAX10 @ 241TmA
75 mm
1.2V @ 1769mA
EN 633 ;7 & e 1.2V_88E1111 @ 607mA
75 mm 1.2V_VCC@ 1128mA

FE B AR 1

Cj&%

1.2V_VCCD@ 34mA

1.2V_VCCADC

SRS

Altera A F)
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2017.09.07

UG-01169

B PR &

X i1 D K%

Mn{E=2 A

%< A-1: MAX 10 FPGA F A EH A PIsE18IT A%

2017 %F 9 H 2017.09.07 HH T REIRG A (5 4-10 00 B IR £
HH 170 BrifE HE R
2017 #1 A 2017.01.04 THIET “10/100/1000 Ethernet PHY” H1A LA R4 143+
[iTv
e ENETA_TX D1 on pin P5
« ENETA_RX_ER on pin U2
* ENET_ MDIO on pin Y5
e ENETB_TX_ D2 on pin U3
e ENETB_RS_D3 on pin R7
2015 4F 11 A 2015.11.06 « ¥ T"USB to UART" 353 o
o Xt “TERHAPHEAAET FBIIN T R
2015 6 A 2015.06.26 e F¥ T"DDR3 Rev. B Board"#%7 o
2015 45 A 2015.05.21

X Rev. B & C HLEEMUANIN |~ quad SPI N4

« WIET Rev. B & C HLESHATA 1~ PMOD & iI{E 54
. gﬂﬁﬁ Rev. C ML) DDR3 P94~ MAX 10 &

. gﬁ&? Rev. C HLEEHR I SW2 I IF /55 44

. g%ﬁ?ﬁ%ﬁ%ﬁ%&ﬁ%ﬁﬁ, IINT VTAP #ffik.
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2017.09.07 EMMEE—HEERR A-3

AMMES—EIEFA

CE EMI —3 {4122

I LR AR A S A & Directive 2004/108/EC I E UM AR #E. i T AT gmAE B A0as 1H 9 5 SRy
m, P E T RES RS SO 1 7 A i 2 BT SR A A FRLAE T 90 (EMD) o P 8 B RS 5245 7
BRI T EAAE AT EMIT RS Hy 2 AR A A5

Mimn1E 2 Altera /A F]
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