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N—KzTF7E L TEERLET,

—fZHYIC. FPGAIE SRAM R—XDF 7 /a0y —CcR/EINTHEY ., BREZRETEANTT —XHBRFINARLL LD -0, ATITRE
FHEUATY =2V NAILT—2E2BNL. BEREEARICFPGARICO VAL T—XA2KXT7>O0—- RS 20ELAHY 9, ZOHLE
AHE [aAvT74 0L —>a3v] EMATEY ., Altera FPGA TlzW DA a7 40 L —> 3 v AEMPBEEINTWLWET,

Y740 L —a AT HBRTS LD IC HERNEMSERTHY [ iie] 2o TWBICHEbLsd. SHETHI Y
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AV 747 L—2avIidEbPHIEETEITIN, F- &K T 2L FPGAPKEEELARW D, IV 74 7L —>3a>D T 7LIEZEFD
BOBEFROREEIRICKERA VX7 252 TLEVET,

ANERTIE, Quad SPI (QSPI) Flash Z(EFRA L= &b > Y TN BT VT 47 - UTFTII - A7 47 L — 3l WT, EREKETE
TEERITAREZA, L HBITEEAEH., BLUOZORNAERIIOVWTEFEHTWLET,

TR T /N A RlE, Stratix® V. Arria® V, Cyclone®V &% ->THY £,

(CHUFID 7 7 2 —*° Arria® 10, Stratix® 10 TlE, BETOHEERLHY £T DT, BT EINENDTNA RDI—H -7 =2 T )%
L TLZaW)
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OV 747 L— 3y s EVTEYICIE (FILT YT AToTWABA,

JTAGE DO ZILT vy 7 TILKE T IRTUE L @Y H
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® JTAG-Indirect Mode (#£%2) ® AS Programming Mode
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peLk e—— ——DCLK ™S | T DO
nCS < nCSO TDO o
VCCPD
GND 06
VCCPD VCCPD =
D@ ] 2;’: 56
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@
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ASaAY 747 b—>a Eagth4A 74> 1/1
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ASaAY 747 b—>a Eagth4A b4 4/1

BERBCRD X A 2 > JHERAE

e T—XR- -ty bTYT RTYIIEIT—RORNT—X -
v b7y 7EE (tDSU) ERCHD LY HREL B0
BENDH 5

tDCLK — (tBT_DCLK + tCLQV + tBT_DATA) = tDSU
e« FR—IFREBEORXT v EBNT—% - F=—)L NER (tDH)
ERICAZENE Y B RELLBILIMNEDND S
tBT _DCLK + tCLOQX + tBT_DATA = tDH
{DCLK = DCLKJE 8 « tCLQV/tCLQX : EPCQA (QSPI Flash) o7 —% > — r # &8

tBT_DCLK = FPGA %*5 EPCQ-A ~® DCLK @R — FMEMHGBIE o {DSU/tDH : FPGA DT —4 > — k 4 B8

(CLQV= 70y 7 OLFIMED 75050 7 FIMAXTCO) .\« smur (e (BT DCLK, tBT_DATA) : 21— —m i —
tCLQX = 77 k7' k « k— L REFR (MIN TCO) S 0ol % [ O R '

tBT_DATA = EPCQ-A »' 5 FPGA ~D T — X Dk — NMeiRELE

tDSU = FPGA AEKT 2|/NT—% - v b7 v T EHHE 7332]:5\ J:EE@%‘I’EU:WLJ:’C?? 9, le\gﬁw?') RS 3‘0

{DH = FPGA ABRT B2BNF— & - h—IL KBRS

[ ]
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ASaAY 747 b—>a EagthH41 bZ74> 5/1

® TNT v T DR

—_ 3 . nCONFIG. nSTATUS., CONF_DONEA'
@ VCCPGM [CEEF SN TWA N IESET 5
| EPCQA - Cyclone V ; L @ FINT vy TEFEORES
CONFDONE e | . TAT v TOEBUEN 10kQ 125> TV B HHE
:EENF]G @ E@@_%
in st . LED %8 L 7= WRA IS I FET (F72 1335y
GND CLKUSR! J 7 _> 7&1@% L Tﬁ\%ﬁ—‘j_%
DATAO e | ASDATAO/A]S[\IDIB_DONE B MSEL :#ZTFE DHEER
DATAL |— jeem . AS E— R MSEL BEICH > T2 HRER
I I vy 7 iy : S | B EE
NN [ ASDAS oy F__J:. %m % (Appendix : TMSEL >3 %F | £8)
nCs [+ nCSO DO ——
v + MSELBZEAZETE % & 512 VCCPGM % 7=
e £ GND ~ 0Q R TV BZ DN &5 1B
- J 93
5X6
o
é e Quartus® Prime 0) SEC. AS E— FICEHREZ
GND N TWBHHEERT

. (Appendix : r:|‘/7/r7\l/—°/5|‘/-36— b EX
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ASAY 74— aVEatHMA 74> 6/T
©® CLKUSR {EED#ER?
VCCPGM VCCPGM VCCPGM « DCLK ‘iquliilzlgj—:/ L — Q T i 7L: Lj: CLKUSR
iémka%mm% 10k v e \bﬁi\%ﬁ\—a—%
e 1—H—BITDCLK ([Cfftied 57Oy /%

5
-
o
=)
o=
=
~
o
L)

]
—\WW—|

_EPCQA Cyclone V
‘ ‘ _ CONF DONE s |__nc J> bR—LTF BHAEICIE CLKUSR % (A
Qs 15 ERCRRE - AC R
g d@ « CLKUSR E>ZEMHT HRICIEL. Quartus”
Q0 St Prime (Z T Device and Pin Options &4 77
INIT_DONE O - kv 27 XD Configuration = —3 Tk
Agtoe] i — EE-@%E?ASDO 843 % (Appendix : [CLKUSR £
Bﬁﬁg L Lo ams TT%KI — DEE] SR)
DCLK je——_}— DCLKS ™S [¢——1—* e . -
nCs [¢ nCSO DO |— @ DCLK o EE#n#Es?
‘ NP\ ecep « AT S ROM AZIZDOREEH &Y HR—HL
o TWBHWHERT D
X J AO:AS E—F TIET 7 # /L b 100MHz 5%
4 FITH > TWLWB A, 50MHz LU FTOfE
GND FA 7% 52 (Appendix: [ DCLK ELRE D

) ZEHE| BH)
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ASaAv 74 Lb—>avigstHA NS4y 1/7

JTAG B> & DS REDR

VCCE’GM VCCPGM VCCPGM C TDl, TMS ij#FSg— %) /\\\ \/ 7 0) VCCPD -(\\70}[/
I 10kQ . 1OkQI§ 10kQ) VCCPD VCCPD 7 \\/ 70 é *LT L\ % 75\6&3?8\—3— %)
_EPCQA i é g - HEHEIE Tk~10kQ
‘ nSTATUS . o i
‘ CONFDONE o |nd « TCK A 1kQ TT7ILXT > ENTWLS DHER
47— nCE IVISEL[4..O1| 2
GND CLKUSRI - TDO £ 10 'y ax o X2 —ICEEL TWVWBDEE
NI
INIT_DONE 0 o
DATAOe—— | AS DATAO/ASDO _ — W Sr s -
DATAL »| AS_DATAL INT T TR VIR
DATA2|———— s/ AS DATA2 e
DATA3 P W P4 A5 DATA3 .
DCLK fe——-1_ }—
nCs nCSO IB”S E2XAHRBT—TIEA T FPGA Xy >»O— |k -

=T | % HESR
ZE . xyrya—F - 5=
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https://www.intel.com/content/www/us/en/products/details/fpga/development-kits/cables-adapters.html

3> QSPI Flash J

Vendor Parts Number FEERE ZOftb

EPCQ4ASI8N 4 Mbits x1 / x4 SOIC 8pin O Quartus® Prime 17.1 LIfFD
EPCQ16ASISN 16 Mbits x1 /x4 | SOIC 8pin O PIOEEmMITIEr E59
Altera EPCQ32ASI8N 32 Mbits x1 / x4 SOIC 8pin O
EPCQ64ASI16N 64 Mbits x1 /x4 | SOIC 16pin O
EPCQ128ASI16N 128 Mbits | x1 /x4 | SOIC 16pin O

[ ]
MACNICA ©Macnica,lInc. 22



¥$hts 3rd Party QSPI Flash

Parts Number

B ERIR

Micron MT25QL128ABASESF-0SIT 128 Mbits x1 / x4 SO16 Wide O Quartus® Prime 17.1 L&D
: _ Programmer TX3/it
MT25QL256ABA8SESF-0SIT 256 Mbits x1 / x4 SO16 Wide O (ver.17.1 DAL, ini HRHE)*1
MT25QL512ABB8ESF-0SIT 512 Mbits x1 / x4 SO16 Wide O
MT25QL01GBBB8ESF-0SIT 1 Gbits x1 / x4 SO16 Wide O
MT25QL02G 2 Gbits x1 / x4 SO16 Wide -
Macronix MX25L12833FMI-10G 128 Mbits x1 / x4 SO16 Wide O Quartus® Prime 18.1 LIED
Programmer T/t
MX25L25645GMI-08G 256 Mbits x1 / x4 SO16 Wide O Quartus® Prime @ Programmer
ver.18.1+patch L& TG *2
MX25L51245GMI-08G 512 Mbits x1 / x4 SO16 Wide O
Cypress S25FL128SAGMFI000 128 Mbits x1 / x4 SO16 Wide O Quartus® Prime @ Programmer
ver.18.1+patch A& TXFE *3
S25FL256SAGMFI000 256 Mbits x1 / x4 SO16 Wide O
S25FL512SAGMFI0I0 512 Mbits x1 / x4 SO16 Wide O

% 1 How do | enable Micron's MT250Q device support in replacement to End Of Life (EOL) EPCQ(>=256Mb) and EPCQO-L devices?

¥ 2 Why does the active serial (AS) configuration fail in Intel® Stratix® V, Intel® Arria® V and Intel® Cyclone® V device, when using a 256Mbit or lager density of Macronix MX25L or Cypress S25FL-S

device for configuration device?

% 3 Why do Cypress* flash devices S25FL256 and S25FL512 not get programmed with Intel® Quartus® Prime Standard edition software version 18.1 when using Intel® Cyclone® 10 LP or legacy

devices?

mAacnica

XBE | B ONIGKIRIE Device Configuration - Support Center (Table 4 - Intel Supported Third Party Configuration Devices) ICT ZHER L 2& W

©Macnica,lnc.
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https://www.intel.com/content/www/us/en/support/programmable/articles/000076544.html
https://www.intel.com/content/www/us/en/support/programmable/articles/000076446.html
https://www.intel.com/content/www/us/en/support/programmable/articles/000076446.html
https://www.intel.com/content/www/us/en/support/programmable/articles/000077034.html
https://www.intel.com/content/www/us/en/support/programmable/articles/000077034.html
https://www.intel.com/content/www/us/en/support/programmable/support-resources/design-guidance/configuration-support.html
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*]JnHEEH'b\ 7 HA—

EIR DT
JTAG BEHTOENERER, SOF 77ANZEFEHLT, I 74 7L —>avh5Eld5I &R
JIC T ROM ICEERAH JC 77 AN %FAL T, FPGA & ROM & DRIICRIEEAE WV = & 2 FER (Write ()
JIC T ROM & Verify JC 774N %EAL T, FPGA & ROM & ORFICHIBEANE W & 7R (Read H[H)
ROM AS0aAY 7 4 F'L— 3> & HER ROM A0 74 7L =3 HET

[ ]
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TNy T 7A—

AV 747 L—>arvAERICRT LAV

(D CONF_DONE B> ' High iR >TW5H

AV T747L—2ar ARTLTWLWBD.

T RERTHERT L TNBHEHER

@ nSTATUS DIRZEFEW L E S A

SOF 774 /L %{FHA L T, FPGA BEICRIBAE WA Z FER

@ MSEL BLUnCEAELLERINTLS D

BEMLF-av 740 L—3v - BE—RIZHR>TWB D) AHFESD

@JTAG M5 SOF 77AEa>y 7440 L, BfET BH

0y JRFICEELH DD E DD %HE

=H
=10

EHR): ROM T — 2 EEDAIgEMH H Y

A Hf: IR DCLK taﬂN@T%ﬁ%U

®nNnCONFIG Z F 7L EHE=n, £S5 BNH

@EZAY Yy 7 TEES RO, E5%5D

@® DCLK DREK#AZE LD, E5RDH
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AV 747Lb—avAEBEEH1/2

%R REH FOE
@D-1 AV 74 7L—>a3 T LAaENn CONF DONEE5#% LED ICZ D X F#H L TWLWT=7-8. FET 2#EHJT 22 & TCHighiCkZ473NiE
CONF_DONE E&A  High iIC Y > TWiaha > 7 EICAV T AL —varvhRTTAELDIC
AW i
-2 | arv74 7L —>avAETLAEL, CONF_DONE iz H EA ) By o fEE Disable AS Mode CONF_DONE error check %
CONF_DONE 154" High (274 W) & 2Rl BERAENAKEL<, CONF DONE ICEficnhTWB TN % OFF ICTAZETCESICaOYy740 L —
BE Low IC%BTLED AZDWLKDHQENTEAVY T4 0L —2arvhHAEBICK | YarvARTT5L0ICh-7
TLT=
@-1 | BEBABI Y747 L —>avHARTLE | MSEL EVAAETT LT v 7L TWelztd, MSELEY | U7 v 7% 0Q (295 Z & TERR AR
WA, LIES<KE->T, FPGANBRE S D | IFAMTT LRIy ENTWEESD, AETLT Vv TER | AOESICAVY T4 7L —a3AETT5&
T4 L= a3 vART TS ICE Y LRIUAELLEHE I NGD > S12 7
@-2 |74 7L =3 AR T LA, Arria® 10 o 7Aax o> 3> « TAAL ZIZx LT, ES 7/ A a3y - TN, ZBO POF #{ERT %
nSTATUS E5 %2889 %5 ¢, —TFRIBET A RFA®D POF #EZXAATW-7-8 &, ERBICaAvyI 4L —avhRTd
Low — High 2§ JRL TW5% LI -7
@-1 | av747L—>a3vPRTLEWR—FA | nCEEYE2A—TICLTWELED NnCEE>% GND ICAVEBE T 52 & TIRTD
b, AV T74T7L—3 VAT LEN RA—FKTcar7427L—3rdkihdaLd
R—KTH, FICHRNT 2B ELDH S (27 > 7=
(3-2 | JTAG T Auto Detect #E1f7L7-& A, £ | CPLD @ Weak Pull-Up © MSEL @ High #3&%FL TH Y. | MSEL IC0Q A EHR LI A, HE
5% JTAGID R Z. SOF #EZZXAHAH W FPGA @ Power-Up BFIC MSEL AAHBEISENMLICHE > THY .,
T—R— b EDEDEICHEE>TWED Tz, ZDFER.
FPGA @ JTAGID ELBEICRE Z TULW=
@-3 | av74T7L—YarhETINEGL, CPLD @ Weak Pull-Up © MSEL @ High 2% L THY . | MSEL DfEZF—4—> — MZRHDH BEIC

WREER L 5, WS/ 2F U TR
C:fé:’DTL\f:o

FPGA @ Power-Up BIZ MSEL DHEIERIICAE>THEY
T—Ry—FEDEDEIZHER>TWED T, TDIER.
FPGA (C FHit % Rush Current £ L., BRIC D
Current Limit »M& UL T Power-Up AIEBICTETLA
YIS fe

EELILEZA, WE
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AV 747Lb—>a AEBEEH2/2

TR eS| XK

®-1 | av747L—>a3vAmETLAEWL, DCLK #2835 ¢, REDEEA S5 17 THEY, DCLKIEE | K /iBEAZET 5 & TRHEIEL
nSTATUS E5 %z &Rl 5 &, REHT EAEREICE > T W BY, A T4 7L—a vy T s L5
Low — High Z#& VR L TW3 VAN i

®-2 | av 740 L= arvhRT LAah o727 DCLK "RHDEEZ S IFTHBY, Xy T770—7%F% | RvEVyI7HuvyaryTo—%2AN52ET
W, DCLK OfE5 28R 27070 -7 | TH2ZETDCLK ORI EMENTIAY 74 7L —>a | REDPGLLQRY I T4 7L —2 3 VAT
ZHTlzEZAHA, EREICOY 747 L — VHDBINT B LSt TITAT770—T7%FKT3 | 5LHIlkoT=
arvhET LI & DCLK D RS HHEFR T E 7,

®-1 |av747L—vardAETLAEWLER—F Power-On B IC O 7 ERAEFAIEML TWAHA -7 Power-On O ERD F Oy J752HET B &
" B TEBICIVY 747 L—YavhRETTBEED

127> 7=
@-1 |av74FaL—rarvpPETLAEWV BEREORENEY AN 27272, I—HF—F—FBITHEIC | EROREZECT L TERICOY 747
BEMESWTLE > T L—>avhARTIELHICh-7:
®-1 | av744L—vavyARTLAWE—F | FPGA & ROM OFR—FL A 7Y | (B#EE) AEYI A DCLK OEigE#%%&ET e TEY F Ty 7 -

VAN %)

Mottty b Ty T - XA IV THEHBL-ETCWEDL S
7=

RAI VT HEWI-TLIICH T
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TERL

ES551

[RE

20 ROM DigE, AV 74 7L — 3 g
DIRLETEN, JTAGHLDE I AAKICHE
FHLIILTLELTWD

xR

[Halt on-chip configuration controller
5 ETEZIAANTESLLDITH T
GREAEIL Appendix: 7075~ —&F ]

L 7]
= H‘:')

AVTIL FPGA XA —K - 4—7)ILT
7077 LTETCW=A. 4T IL° FPGA
Xyva—K--m—71L Il 2ERT5E 70
7 LI —DRELTLED

TCK DREIEEA R Wch, TCK DiFFEAEN
TWiic®d

AT FPGA X 7>va—FK - 4—7I)L Il ® TCK EKR#
EFEET LTRSS LAARKRINL =

AT FPGAX7va—FK - =71 A
E A (WA ANSW

R—RICEBRNP AT FT— T AIREE
LL7=nENT

FPGA A REHINTWEHR—FDEIR=Z OFF ICL THh

T—TNLDREELETS D

JTAG #BRE T JIC ZfE> T ROM IZEA AN
TEHRWH, TCKDESmBZHERL L9
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Ny 7 70—T%HTHTETTCK DREY
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%%:b57w-91—?47¢

® ([ VTFTI°FPGA: 77T I AV T4 T L= a3 AR LA WNE XD
FxyvI— ] %ﬁ ie
https://www.macnica.co.jp/business/semiconductor/articles/intel/120709/

@ TNNAR AV T4 0L -3y -—HYR—(tr&—
https://www.intel.co.jp/content/www/ip/ja/support/progsrammable/support-resources/design-

guidance/configuration-support.html
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BROBMBEIRBICKELGRA /NI bEEZTLEFVWET,

ZD71-8, Altera TIE% FPGA 772U —CxW o lL7za>v 747 L —>avyoERIZAEBELT
B, ZNoOERIIK> TR T A EPMETT,
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Appendix : 7¥ T &

e v -axuvay - HA TV
ERERMLE21— - J—2>— k
MSEL B >ERTE

FPGA O T — X BR=

AS O 740 L— g B

Oy 747 L—< 350 1/0 JKEE
HEIZ ) v b ERERK

Dummy Clock Cycles

T /Ny 7RI

AS Multi-Device a> 74 7L —> 3
Quartus® Prime %7€

o AV 74 L—3y - EF— RNETF
o CLKUSR > DEE

o DCLK LR DEE L

o 7R IR —FTE

@
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Yy - axoay - HART7A4Y
® Stratix® V E/GX

https://www.intel.com/content/www/us/en/content-details/654882/stratix-v-es-gs-and-gx-device-family-
pin-connection-guidelines.html

® Stratix® V GT

https://www.intel.com/content/www/us/en/content-details/653776/stratix-v-gt-device-family-pin-
connection-guidelines.html

® Arria® V GX/GT

https://www.intel.com/content/www/us/en/content-details/653758/arria-v-gt-gx-st-and-sx-device-family-
pin-connection-guidelines.html

® Arria® V GZ

https://www.intel.com/content/www/us/en/content-details/654234/arria-v-gz-device-family-pin-
connection-guidelines.html

® Cyclone” V

https://www.intel.com/content/www/us/en/content-details/654351/cyclone-v-gx-gt-e-sx-st-and-se-device-

family-pin-connection-guidelines.html|

[ ]
I'I'IACI\II('A ©Macnica,lnc.

35


https://www.intel.com/content/www/us/en/content-details/654882/stratix-v-es-gs-and-gx-device-family-pin-connection-guidelines.html
https://www.intel.com/content/www/us/en/content-details/654882/stratix-v-es-gs-and-gx-device-family-pin-connection-guidelines.html
https://www.intel.com/content/www/us/en/content-details/653776/stratix-v-gt-device-family-pin-connection-guidelines.html
https://www.intel.com/content/www/us/en/content-details/653776/stratix-v-gt-device-family-pin-connection-guidelines.html
https://www.intel.com/content/www/us/en/content-details/653758/arria-v-gt-gx-st-and-sx-device-family-pin-connection-guidelines.html
https://www.intel.com/content/www/us/en/content-details/653758/arria-v-gt-gx-st-and-sx-device-family-pin-connection-guidelines.html
https://www.intel.com/content/www/us/en/content-details/654234/arria-v-gz-device-family-pin-connection-guidelines.html
https://www.intel.com/content/www/us/en/content-details/654234/arria-v-gz-device-family-pin-connection-guidelines.html
https://www.intel.com/content/www/us/en/content-details/654351/cyclone-v-gx-gt-e-sx-st-and-se-device-family-pin-connection-guidelines.html
https://www.intel.com/content/www/us/en/content-details/654351/cyclone-v-gx-gt-e-sx-st-and-se-device-family-pin-connection-guidelines.html

EEELE2— - T7—2— )

® Top Page
https://www.intel.co.ip/content/www/jp/ja/programmable/support/support-
resources/download/board-layout-test/schematic-review-ws.html

® Stratix® V

https://www.intel.co.jp/content/dam/altera-www/global/en US/others/download/board-

layout-test/schematic-review- _ _
ws/worksheets/Stratix V GX GS E Schematic Review Worksheet.doc

® Arria®V
https://www.intel.co.jp/content/dam/altera-www/global/en US/others/download/board-

layout-test/schematic-review- _ _
ws/worksheets/Arria V GX GT SX ST Schematic Review Worksheet.doc

https://www.intel.co.jp/content/dam/altera-www/global/en US/others/download/board-

layout-test/schematic-review- _ _
ws/worksheets/Arria V GZ Schematic Review Worksheet.doc

® Cyclone” V
https://www.intel.co.jp/content/dam/altera-www/global/en US/others/download/board-

layout-test/schematic-review- _ _
ws/worksheets/Cyclone V Schematic Review Worksheet.doc

[ ]
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https://www.intel.co.jp/content/dam/altera-www/global/en_US/others/download/board-layout-test/schematic-review-ws/worksheets/Stratix_V_GX_GS_E_Schematic_Review_Worksheet.doc
https://www.intel.co.jp/content/dam/altera-www/global/en_US/others/download/board-layout-test/schematic-review-ws/worksheets/Stratix_V_GX_GS_E_Schematic_Review_Worksheet.doc
https://www.intel.co.jp/content/dam/altera-www/global/en_US/others/download/board-layout-test/schematic-review-ws/worksheets/Arria_V_GX_GT_SX_ST_Schematic_Review_Worksheet.doc
https://www.intel.co.jp/content/dam/altera-www/global/en_US/others/download/board-layout-test/schematic-review-ws/worksheets/Arria_V_GX_GT_SX_ST_Schematic_Review_Worksheet.doc
https://www.intel.co.jp/content/dam/altera-www/global/en_US/others/download/board-layout-test/schematic-review-ws/worksheets/Arria_V_GX_GT_SX_ST_Schematic_Review_Worksheet.doc
https://www.intel.co.jp/content/dam/altera-www/global/en_US/others/download/board-layout-test/schematic-review-ws/worksheets/Arria_V_GZ_Schematic_Review_Worksheet.doc
https://www.intel.co.jp/content/dam/altera-www/global/en_US/others/download/board-layout-test/schematic-review-ws/worksheets/Arria_V_GZ_Schematic_Review_Worksheet.doc
https://www.intel.co.jp/content/dam/altera-www/global/en_US/others/download/board-layout-test/schematic-review-ws/worksheets/Arria_V_GZ_Schematic_Review_Worksheet.doc
https://www.altera.com/content/dam/altera-www/global/en_US/others/download/board-layout-test/schematic-review-ws/worksheets/Cyclone_V_Schematic_Review_Worksheet.doc
https://www.altera.com/content/dam/altera-www/global/en_US/others/download/board-layout-test/schematic-review-ws/worksheets/Cyclone_V_Schematic_Review_Worksheet.doc
https://www.altera.com/content/dam/altera-www/global/en_US/others/download/board-layout-test/schematic-review-ws/worksheets/Cyclone_V_Schematic_Review_Worksheet.doc

MSEL E'>:2F 1/4

(FPGA o> 7427 L —>3V)

® VISEL B >

Device Family

Arria®V (GZRE& <)
Cyclone®V

Config Mode

=JL ==

axX AE

Compression

Design Security

VCCPGM

POR Delay

MSEL[4:0]

FPP x8 Disabled Disabled 1.8/2.5/3.0/3.3 Fast 10100
Standard 11000

Disabled Enabled 1.8/2.5/3.0/3.3 Fast 10101

Standard 11001

Enabled Enabled/Disabled 1.8/2.5/3.0/3.3 Fast 10110

Standard 11010

FPP x16 Disabled Disabled 1.8/2.5/3.0/3.3 Fast 00000
Standard 00100

Disabled Enabled 1.8/2.5/3.0/3.3 Fast 00001

Standard 00101

Enabled Enabled/Disabled 1.8/2.5/3.0/3.3 Fast 00010

Standard 00110

PS Enabled/Disabled Enabled/Disabled 1.8/2.5/3.0/3.3 Fast 10000
Standard 10001

AS (x1, x4) Enabled/Disabled Enabled/Disabled 3.0/3.3 Fast 10010
Standard 10011

IMACNICA

©Macnica,lnc.
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MSEL E'E8%E

2/4

o = N ~
® MISEL > %%F (FPGA > 7 4L —> 3 V)

Device Family Config Mode Compression Design Security VCCPGM POR Delay MSEL[4:0]

Stratix® V FPP x8 Disabled Disabled 1.8/2.5/3.0 Fast 10100

Arria®V GZ Standard 11000

Disabled Enabled 1.8/2.5/3.0 Fast 10101

Standard 11001

Enabled Enabled/Disabled 1.8/2.5/3.0 Fast 10110

Standard 11010

FPP x16 Disabled Disabled 1.8/2.5/3.0 Fast 00000

Standard 00100

Disabled Enabled 1.8/2.5/3.0 Fast 00001

Standard 00101

Enabled Enabled/Disabled 1.8/2.5/3.0 Fast 00010

Standard 00110

FPP x32 Disabled Disabled 1.8/2.5/3.0 Fast 01000

Standard 01100

Disabled Enabled 1.8/2.5/3.0 Fast 01001

Standard 01101

Enabled Enabled/Disabled 1.8/2.5/3.0 Fast 01010

Standard 01110

PS Enabled/Disabled Enabled/Disabled 1.8/2.5/3.0 Fast 10000

Standard 10001

AS (x1, x4) Enabled/Disabled Enabled/Disabled 3.0/3.3 ¥ Fast 10010

- Standard 10011

MACNICA ©Macnica,Inc. X Stratix® V 1 3.0 V 0 BT
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MSEL £>:8F 3/4 J

o =J/L—= > >
® MSEL "> E (HPSEHOI>» 747 L —3V)
Device Family  Config Mode Compression Design POR Delay MSEL[4:0] cfgwdth cdrratio Partial
Security Reconfiguration

Arria®V SoC

FPP x16

Disabled

AES Disabled

Fast

0 1 O

Standard 00100 0 1 O

Disabled AES Enabled Fast 00001 0 2 O

Standard 00101 0 2 O

Enabled Optional Fast 00010 0 4 O

Standard 00110 0 4 O

FPP x32 Disabled AES Disabled Fast 01000 1 1 X
Standard 01100 1 1 X

Disabled AES Enabled Fast 01001 1 4 X

Standard 01101 1 4 X

Enabled Optional Fast 01010 1 8 X

Standard 01110 1 8 X

Cyclone®V SoC | FPP x16 Disabled AES Disabled Fast 00000 0 1 O
Standard 00100 0 1 O

Disabled AES Enabled Fast 00001 0 2 O

Standard 00101 0 2 O

Enabled Optional Fast 00010 0 4 O

Standard 00110 0 4 O

FPP x32 Disabled AES Disabled Fast 01000 1 1 X
Standard 01100 1 1 X

Disabled AES Enabled Fast 01001 1 4 X

Standard 01101 1 4 X

Enabled Optional Fast 01010 1 8 X

Standard 01110 1 8 X

IMACNICA

©Macnica,lnc.
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MSEL &>:8%F 4/4 J

® MISEL > i%TE (N KTy odl v o5
Stratix® V

https://www.intel.com/content/www/us/en/docs/programmable/683665/current/msel-pin-
settings.html

Arria® V
https://www.intel.com/content/www/us/en/docs/programmable/683213/current/msel-pin-
settings.html

Arria®V SoC (HPS #/H)

https://www.intel.com/content/www/us/en/docs/programmable/683011/current/fpga-configuration-

o

(¢}

o

79225.html

(e}

Cyclone® V
https://www.intel.com/content/www/us/en/docs/programmable/683375/current/msel-pin-
settings.html

Cyclone® V SoC (HPS &)

https://www.intel.com/content/www/us/en/docs/programmable/683126/current/fpga-configuration-

(¢]

79225.html

[ ]
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https://www.intel.com/content/www/us/en/docs/programmable/683213/current/msel-pin-settings.html
https://www.intel.com/content/www/us/en/docs/programmable/683213/current/msel-pin-settings.html
https://www.intel.com/content/www/us/en/docs/programmable/683011/current/fpga-configuration-79225.html
https://www.intel.com/content/www/us/en/docs/programmable/683011/current/fpga-configuration-79225.html
https://www.intel.com/content/www/us/en/docs/programmable/683375/current/msel-pin-settings.html
https://www.intel.com/content/www/us/en/docs/programmable/683375/current/msel-pin-settings.html
https://www.intel.com/content/www/us/en/docs/programmable/683126/current/fpga-configuration-79225.html
https://www.intel.com/content/www/us/en/docs/programmable/683126/current/fpga-configuration-79225.html

FPGA D7 — 2 B8

® FPGA o7 — 42 3®& (Raw Binary File Size)
o Stratix® V

https://www.intel.com/content/www/us/en/content-details/654086/volume-2-stratix-v-device-
datasheet.html

o Arria®V

https://www.intel.com/content/www/us/en/docs/programmable/683022/current/confisuration-files-

97661.html

o Cyclone® V

https://www.intel.com/content/www/us/en/docs/programmable/683801/current/configuration-
files.html

[ ]
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https://www.intel.com/content/www/us/en/content-details/654086/volume-2-stratix-v-device-datasheet.html
https://www.intel.com/content/www/us/en/docs/programmable/683022/current/configuration-files-97661.html
https://www.intel.com/content/www/us/en/docs/programmable/683022/current/configuration-files-97661.html
https://www.intel.com/content/www/us/en/docs/programmable/683801/current/configuration-files.html
https://www.intel.com/content/www/us/en/docs/programmable/683801/current/configuration-files.html

ASaAr7 47 L— 3 E5E

@ ASaAY 7147 L—> 3 RRIOKREDIE EPCQ-A D n FPGAICaA>Y 7 4 7L —
vav - T—Rakd AEREEL S

@ AS VT4 7L —>3vEBDT — XEnERRE
o ASx1 E— K

- abf A4 X x (60MHz &/1® DCLK EH / DCLK A4 2 I1H7=1) 1 v b)
=HER/NIV 747 L — 3 U FHE

o AS x4 E— K

- tbf A4 X x (B/hd DCLK AHE / DCLK Y4 Z)udhpt=t) 4 £ )
=WTFESR/NIV 747 L —> 3 FE

o AV 747 L =3y  T—XHEERLI-GEICHLRIKRDAE A ELERS
- EEINTS. T—REEIFBRELL A S
- BE 30%~55% D EfEEND (THA VITEKE)
® ERIC FPGA OB EW AN I —HY —F— N TORMIZ

o (BROILE ENVEER) + /87 —A> Uty MER + 7 — RERB + A = v 5/ £ —
>3 v IRFE
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HE Yy b BB

® CONF_DONE {5 & INIT_DONEE5 %A L7#R Y £ v BB
o A—Y—FE—FICADETY v +ZHG

- Can | rely on the initial values of registers when the device enters user mode?

- CONF_DONE & INIT_DONE @ AND L7zbDZz Uty Mam& L THEHR

. Jl=ibi=
1—-5— Utyh 7H—h J Sk
DIN-1) ': fRBR
nCONFIG || . i
nSTATUS l_\l con '
CONF_DONE | A 1
DCLK e LTI L e TR
DATA High-Z DO D1/D2 N\ D3/ oo DN High-Z eos | RESET N
User 1/0s High-Z eee oo X User /0
INIT_DONE 1
MODE Reset X Confiquration ««« Confiquration ) Initialization <= = UsergMode

[ ]
MNICA ©Macnica,lnc.
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https://www.intel.com/content/www/us/en/programmable/support/support-resources/knowledge-base/solutions/rd06112009_450.html

Dummy Clock Cycles

Devices Address Bytes EPCQ/L Dummy Clock Cycles
ASx1 ASx4

Legacy 3-byte addressing 8 N/A

Cyclone® IV

Cyclone® 10 LP

Cyclone® V 3-byte addressing 12 12

Arria® V

Stratix® V 4-byte addressing 4 10

Arria® 10 4-byte addressing 10 10

Cyclone® 10 GX

Stratix® 10 3-byte addressing N/A 10

2% - How do | enable Micron's MT250 device support in replacement to End Of Life (EOL) EPCQ(>=256Mb) and EPCO-L devices?

o
MNICA ©Macnica,lnc.


https://www.intel.com/content/www/us/en/support/programmable/articles/000076544.html

7%y RRD U

nCONFIG

nCONFIG DIZHE DY Mo,
nSTATUS O nSTATUS DirH AW £ TOEE
DCLK/DATA [ZEEAETNTWLS D

- RN DFZEIE. nCE = HERR
SO 1 T

I

[ ]
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F I8y TR 2)

nCONFIG

nSTATUS

DCLK

DATA

mAacnica

©Macnica,lnc.

-

nSTATUS DfEfEIEF—E D ?
TEMAH ?
- —EFROHBE. BREAY 7
FPGA 2L\, ES/CS E\ % BHER

H—H—H—H—HJ_H_H_HJ_H_H_H_H J REMOES, (B8 SEOHE
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75y TEES) U

TUT4770—7CHE

NCONFIG
DCLK Z#iK

NnSTATUS ZAlLyalb bfhR G2 EANY.
MRY) T KAy AL
HERD

DCLK Ny 770—T%F1F3Z & T

Y747 L—>3 AT 5
Leld. EEmEBORBED AR
Ko

VCC(Core)

cART \

[ ]
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AS Multi-Device ay 7427 L—< 3V

@M ASx1 Mode &I ASTILF - TNA R -AV T4 0L — 3%

VCCPGM VCCPGM  VCCPGM VCCPGM TR __ l\\\ - . - . A A= s
e RAIL77IY—TOEREHEE (FXOHEAEHE TRIEN
10k == 10kQ == 10k gmko AN ARY NAY &5)
@ MSEL :&RE DHER
EPCQA Cyclone V Master Cyclone V Slave o AR — 7_—\\/\“ 14 R (’J@] EQ) AS £ — ]‘ EIXLZ'_E\ AL — 7\\7_—\\/\“ A4 R
STATUS y Iz
EEDTP?ESONE O e (1R8PS E— F&TE
nCONFIG : eI
g nCE nCEO ncE O — (3 BERODFER
GND MSEL[4.0] MSEL[4.0] « TRESNYREX—/AL—TTHEIIH > TV HHER
CLKUSR CLKUSR NnCONFIG
INIT_DONE INIT_DONE
DATA AS_DATAL nSTATUS
DCLK |« DCLK DCLK
CS |« CsO ——|pamao
ASDI = —|DCLK DATAI[]
CONF_DONE
> @ “RZ—T/NARZ:nCEQ. XL —7FT /A X nCE DIEFEDHER
~ « BT /NA XD nCEO AR D nCE ITHEHT S N T L2 M HERD
l/

® DCLK, DATA 24>/ 7 7—|ZDWT
o AT NARTEITNY T 7 —%H{HEH

[ ]
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Quartus® Prime: aA» 74 4L —>3>¥ - E— F&XE J

® Assignments X = 2 — => Device.. ZEiR

@Device x| -

Device | Board |

i

IP Catalog
|

£l et Tnctallad 10

Select the family and device you want to target for compilation.
You can install additional device support with the Install Devices cornmand on the Tools menu.

To determine the version of the Quartus Prime software in which your target device is supported, refer to the Device Support List webpage.

e famy *Show n ‘At devces it x
Farmiby: ICycIt}ne WV (E/GX/GT/SX/SE/ST) ;l Package: I Any Category:
. Conﬁguration
— Target devica Core speed grade: |Any Ert}gm;ﬂg}ing Files Specify the device configuration scheme and the configuration device.
. _ Mame fiker: | o Hnused Fins -
" Auto device selected by the Fitter - Dual-Purpose Pins Configuration schemd: |Active Serial x4 (can use Configuration Device) 2l
) , L L ¥ Show advanced devices - Capacitive Loading
&+ Specific device selected in "Available devices' list - Board Trace Model Configuration mode: AR g - Ml ;
£ Other: nfa - 10 Timing Configuration devi AR B ————— E
: Device and Pin Options... - Voltage AT :
2 | I - Pin Placemeant EHSS.NE ;ar;lllel x8
Available devices: - Error Detection CRC S5IVE S8ri3 N
: : . ;/1_|_| o - CvP Settings
Chani - Partial Reconfiguration . . = \
) EE— “Configuration scheme : “ £ V). Ta2 DN H % =R
1 i i N > I] . . . .
sceaf Device and Pin Options.. R& > &7 ) v 7 [Active Serial x1 (can use Configuration Device) |
SCEBS . . . . .
 CEF Arrre———0 e - - [Active Serial x4 (can use Configuration Device) |

@
I'I'IACI\II('A ©Macnica,lnc.



Quartus® Prime : CLKUSR > D3&7E

® Assignments X = 1 —

Device | Board |

Select the famity and device you want to target for compilation.
You can install additional device support with the Instal Devices command on the Tools menu.

To determine the version of the Quartus Prime software in which your target device is supported, refe

=> Device.. &R

& Device and Pin Options — I0T _sample

Category:

- General

- Configuration

- Programming Files
- Unused Pins

— Device family

Family: | Cyclone V (E/GX/GT/SX/SE/ST)

Device: |Al

=l
=l

— Target device
€ Auto device selected by the Fitter

f+ Specific device selected in 'Available devices' list
' Other: n/a

—Show in 'Available devices' list
Package: Any
Pin count:
Core speed grade: IF
Name fitter:

¥ Show advanced devices

- DuakPurpose Pins

- Capacitive Loading

- Board Trace Model

- I/ 0 Timing

Any V_Dhge

- Pin Placement

- Error Detection CRC
- CwP Seftings

- Partial Reconfiguration

—

Available devices:

Device and Pin Dptions...l I

mAacnica

Name . GXB Channel
scesaoraicy Device and Pin Options.. R & > % |o
SCEBASLI19C] 1] w ]
SCEBASLI19CE 7 ) 7/ 7 ]
SCEFAZF23CH T.IV 0430 L 22 0
SCEFAZF23CT 1.1V G430 224 224 ]
SCEFAZF23C8 1.1V 9430 224 224 1]
SCEFAZF23I7 1.1V 9430 224 224 1]

©Macnica,lnc.

Specify general device options. These options are not dependent on the configuration

scheme.

Options:

Auto-restart configuration after error
[] Release clears before tri-states
[] Enable device-wide reset (DEV_CLRn)
] Enable device-wide output enable (DEV_QE)
1 Enable INIT_DOME output
[] Enable OCT_DOME
[ Enable nCED output
[] Enable autonomous PCle HIP mode

&t [CLKUSR pin] #EEiR

“Device initialization clock source : “

Delay entry to user mode: k |

Device initialization clock source: |CLKUSR pin

|5

LU T

Internal Oscillator

50



Quartus® Prime : DCLK BN ZEE A%
® L <. LUTDFAQ 28

o Stratix® VV/Arria® V/Cyclone®V ® AS O 747 L —>a>TERAT S DCLK OEEMDIEE HE
R TLIZE W

Configuration
| Configuration specify the device configuration scheme and the configuration device.
o

Unused Pins I[unﬁmraﬁon scheme: | Active Serial x4 (can use Configuration Device)
Dual-Purpose Pins
Capacitive Loading
Board Trace Model

IfO Timing EPCQ128A
voliage [¥ Use configuration device: r

Configuration mode: | Standard

Configuration device

. Confipuration Device Options —
Pin Placement = F

Error Detection CRC Configuration device IfO volage: | Auto
CvP Settings
Partial Reconfiguration

I”] Force VCCIO to be compatible with configuration IO voltage

VID Operation mode
Configuration pin: Configuration Pin Options...

o Generate compressed bitstreams

Active serial clock source:

1 Emable input wri-stare of )
100 MHz Internal Oscillator

12.5 MHz Internal Oscillator

25 MHz Internal Oscillator
Specifies the clock source= G FATE (TR (IE1GTE

within +/-15% range of specified if internal oscillator is used.

Description:

| Reset |

Lok || cancet || nep |

IMACNIC


https://www.macnica.co.jp/business/semiconductor/support/faqs/intel/129941/
https://www.macnica.co.jp/business/semiconductor/support/faqs/intel/129941/

Quartus® Prime : 7047 7% —&7%E

® Programmer Z#c&E) L .

Tools X = 2 — => Options.. & FEIR

Programmer

[~ Show checksum without usercode
[T Initiate configuration after programming
[T Display message when programming finishes

¥ Enable reaktime ISP to allow background programming when available

4"
Halt on-chip configuration controller
DFIVINYIACF TV

|

¥ Halt on-chip configuration controller I

¥ Automatically check the Program/Configure checkbox when adding SOF file

W Configure volatile design security key when available

[T Use bitstream compression to configure devices when available

mAacnica

W Use the enhanced mode Serial Flash Loader (SFLY IP for factory default heloer image

©Macnica,lnc.
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ChRFEFE

1 201958 - WIhRTERL
2 201994 - MACNICA Web U Z 2 =7 LW, ERDY > 7 Z2E1E

3 2022421 Ty — BT
AT ILERNCADE T MSEL DXREZHZBEEZT v 77—k
A TILERDY v U % {EIE
T ZhBR®DY v EEIE
FREEIE

4 2024%F128 - TV 7L —FEE
- AV T4 —varvild R—VoORZEE [$EF: FPGAOaAY 7 F¥al—>av] % [5F: FPGADaAY 747
L—>av]| X8
Xt 3rd Party QSPI Flash  _— 2 ICBHIEHRIBEHDURLDEMR % BN
OV 747L—va3 B0 |I/0RE OR—T EHIRKR
HREY Ly FEEEK =Y OROEIE (NAND [EE&% AND [EESICEE)
BZE ~—<® [QSPIFlash (Micron #t® MT25Q)] % [QSPI Flash (Micron #£® MT25Q7%& &) | ICEE
ASav 740 L =3yt AARIAT7/7T ~=S0 [£9>va—K -45—7)] Uy oDEE

ML Y BEREAFSINABERICEINEL UL, TEOERLDESE -GV LW ETIEACEI L,

RNERHIFFFTRTY ., FAILCERTT 5 I ECEMERT S E2ELET,

RERH i%i&< E?’%Ct#f‘% VEJ,

FEROERICIEFEZHAL TOWETHL, F—ITHLRPRY . THRNEEEI[IZORLHY Lo, BHETCI—RUWLITNEEWTY,

$"7H’CHXU?&’)’CD%>@EX Bift, 7077 LICBEL CERLABROFZZEIC OV T, EAZBLARETOTHOA LD I TELIILZI L,

FERHIBRENAT 2BEOMBINAERTY, BRe JEAICEZHEIE. RERDERLHHLETIFAILT L,

H]]H]]\H]]

H]]

o1 N

o
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CAREBERHCREHIN TV I EHREL. BRELR Y —ERLZEREHOBEL L IEFHECT, b, AERF TR, ™) [®] FHARZRLTHEY £t A,
cAREROITRTCOEFIEG. F=FBFHIIRASHET I HICBLTH Y, EFEETHFEINIEHEZBRT) ENMTAENOSEE/IT—BAEL - GHEFEIT L L22ELET,
- RERHIERBREICB T D BEREZTICERSNTEY FTH. ZOEHEE. T2 2RIETI2HDTIEHY FH A,
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