o ALTIMA

A Macnica Division Company

7547 - ST >4 -3
FTHAY & T)\WIHARSA(>

201994
K= NIZh PIVFTANX BN Z—

Rev.2




AL

® (ib&)(c_
o 1>/ —33kl%
o THA - HARTA>

o P74 -2VI7N-22T719 L —23>
T\ - ARSI
x&EH
ppendix

N ALTIMA
A Macnica Division Company



ALTIMA

A Macnica Division Com pany

(FUBIC




2N~ 1OI=]:

{>FIL® FPGA Tl BBETYINIIZ (A>T Quartus® Prime BIFEVINIIT) ETOIV/ )L (GRIBEH, BB, fthg) TIZARET,
(PGA ROV ~ZERTE HE#R3 57 ~S AR, €01/ LT 5% FPOA RIS 920~ K SCLTABOAYE/\~KITPLL TRAL

—iﬁ‘fiﬂ’ﬂ(:\ FPGA (& SRAM N—Z@?O/Dﬁ—??‘éi@é\‘nt&sq\ %ﬁ)ﬁ%fét@“&W&B?‘—@b‘ﬁ%éﬂmmékm 5’}4?107%?@%1‘%%%‘)—(:])} =1
VT —HZA&HAL. BRI ABFIC FPGA RICZN\AI T 525> 0—- R ENGHDFT  COMEHA%Z [D2T4JL—23 | EFATED A>F
JL® FPGA TEHVOHQ DI I1T L -3  BENMEEESNTVEY,

0>749 L —23BIE8 (3 EER S 5 L5(CLEEBIBEALRAEAL T [HANTIHERE ] EEXSNTVBICERINST, SATHIYI1IL -3 V(CR T %Y
IN—ROUITIANIE(CEARDR 20% 258, Fio. —FEDENEST [I2T4TL -2 k93 ] SORIIHIFELTVET, cnE. LLFDOLS
RERHIZZSNTVET,

O FPGA tHXE(COIEEEBRA SR TE S AN (CRR DL
o I —->3>0AR®. BEE. UE—h 7vI7—MNEOHEENEIMNEN., 1-Y—YZ17IODENZB>TETVRTE
O FPGA OBEIBINCESI>I(T L -3 BEBEOEMEOROOIOVIAE — R ER{IELTWSZE

> T4 —2 a3 RO PIHAERPE TRITIN., KRBT DL FPGA HMEEELRWES. O T4 L —23>D ST IVEZDE DS ZHROBFE TIR(C
RERBAOINIMzEZTUEVET,

ARERITIE, Quad SPI (QSPI) Flash ZERUERES TV T 74T - 2U7 )02 T4 —2aUCHENT BARGEET ETERINER. KLHH5 A
BEFH BILUZOMUTTECONTERESD TVET,

FEHRTINA A, Stratix® V. Arria® V. Cyclone® V (3> THNET,
;%(ZTLL){EG@?))EU—’(‘J’( >TIV® Arria® 10, 1>7)L® Stratix® 10 Tld. HEFOHEERNHOEFIOT, I ENENOT /A AN -NZ17) %
ZHRU e

N ALTIMA
A Macnica Division Company



FIvIURA K

B9 3 FPGA [CERBENI>J17L—>3> ROM ZEIRLTLSH

>4 L =23 BB ESR AR ICUNFE O TLB N

HEMEEELTII1JL—23> ROM ZiEIRL TLBH

Xhts QSPI Flash Z#3EIRLTLEH

MSEL EX(FIELWI> 4L —23> - E— RICERTELTLS N

127491 —33>-EG@EY IR (TIL7vD) Z{ToTLBH

JTAG E>0TIV 7y TV RGBS E A

nCE E>(d GND (c#E#tL TV H

BIRE (SR ERAROBEZEIIIL TSN

149l =33y CERT A= S EASNEN TEBLSCEBL TS []

IBIS >Zal—33a>ZziT\MEamE (FEELRVH

A4>7J)L® Quartus® Prime BAFEYINITIZ T2 I —33> - E— ROEEZIELITO TV H

A>7)L® Quartus® Prime BFYIRII T DCLK DELIEE % 50MHz [CERTEL TLBH

QSPI Flash & FPGA A1) #ZEURESEZ1ToTL\BN

N ALTIMA
/A Macnica Division Company



ALTIMA

A Macnica Division Com pany

120490 -3k




120490 —23> 8%

® FPGA ([C ROM hBE%EtT —AZERIX T DL
O SRAM RX—XD FPGA OWBT *=E
o BIRIS ABBEB(CFILE
o BRIOTOI ST HNE
- ROM [CTHA> T —A%2EFADE

dunl

o B 25 FPGA o ol BV FPGA o o BV 5
L—33> ’ L—=ms ’ L—Sas
ROM ROM ROM

10101010000111111

FPGA BEh{ES
A1 ¥1L—3 8
(>—4% :ROM—FPGA)

ZZ . https.//www.macnica.co.jp/business/semiconductor/articles/intel/130277/

N ALTIMA
A Macnica Division Company


https://www.macnica.co.jp/business/semiconductor/articles/intel/130277/

FEII4IL—-23>-EY

E>%& =4 itk

NCONFIG AT « 1204023 RO NIF - ERBES
« 204 —2a> 1 -5 —F— RA(THEBNS Low [CRSATT 3L
FPGA (3027401 —23> -7 —5%%K0\ Uy b AT — NMIFITI 3
nSTATUS WAm (A-TVRLAY) c 04— DAT—ARERITIES
« 2049 —23>PICIS—%2IRENTBE. FPGA H
ZOE>%E Low [CRIAT
- 0400 =23 /23434 -3 1
NS Low ([CRSATEN 3L, FPGA (FI5—IRRELR D
CONF_DONE XAME (A-TVRLA>) 4L -3 T AKX TR RIES
- IRTOIV I -3 - T —H%T5—-HRET 5L
FPGA (ZCOE>EUJ—X (Low BRENIZHIELMSAAT—H)
- SNERTIL7WT T High #2259 261 ZSv 3/ —2a>.
d—Y— - E—RALTEIT
MSEL AL - 040 —23> - BE—RERDBIES

INIT_DONE Hh (A-TRLA) - AT EY
I-H—F—RADBIAETI(ES
L3308 TR I-H—FE—RIOBEBUCEZRT

N ALTIMA
A Macnica Division Company



A>T =232 2> R

o NT—7vIT/)\T—A>tYk
o0 HBERODHEESWEEBTEELETODIZS END%Z POR JNT—-A>UTyh) BIFRICKOTEAR
o NID=PvT>—5>ZBLU tRAMP FREZSTRINENHD
£1—H—1/0 EFNSAZT—NREE ()
o Utwh KI—-A> Uty b
O MSEL O&EEEY>TIIU, A>T4T 1L —23> - E— ROIRTE
£ —H— /0 EXFNSART— NREE (%)
o 1DJ4JL—33>
o IIL—3a>OfBFECENE T FPGA (CO>T1IL—23> - T4
NERINS
21 —-Y—1/0 EJENSAZAT— MRS (%)
o 12J4JL—>3>-I5—)\ORUY
o WBEOERTIVI(IL—2askBURFRICUZS— K
O nSTATUS @ Low B TIT—REZERIDIENTES
£ —H— /0 EXFNSART— NREE (%)
o AZiv3A(t-33>
O FPGA NEMES Bz DFEMENTHNS
O AZIVIAT—I34L T 1/0 Hh"EZIERSD
o 1-HE-R
o I1-Y-FHA>TEEZRIETS

N9-7v7r

Uty b

1¥919L =235 I 5T —3ay

IS5—-I\>RUYY

(*) Appendix : [ 1204 —>3>H0 1/0 AR | 88




1> 0400 —23>0DFELE

BERTINAA a>749b—>3>-
=g (EVM

7957477 EPCQ-A or QSPI Flash x1/ x4 - ROIITIIBIEBR

(AS) « ST INVABRHFUTZ VB OEIR

)T -SU7)) SVEBRA I (CPLD, CPU) X1 - H—R)N\—F4—D¥R 4 2 Flash ROM Z{EFR]EE

(PS) + Flash ROM - (FRE > OETFI% U, Flash ROM Z{ERUVES

(EIR

IDPAN WS TS0 | 4REBRA S (CPLD, CPU) x8 / x16 / x32 « AV 7491 —33a %R UEVISICEIR

(FPP) + Flash ROM - ¥4 12 Flash ROM %Z{E ] 8E

JTAG A4>F7)° FPGA 4> 0—R- - 10 E>AwA— 1DT ROM EFax. 7/)\w/J OiiERH
=1 HeJEE (jic, .sof XS

£ : https://www.intel.co jp/content/www/jp/ja/programmable/support/support-resources/support-
centers/devices/cfg-index/cfg-compare.html

M ALTIMA 0


https://www.intel.co.jp/content/www/jp/ja/programmable/support/support-resources/support-centers/devices/cfg-index/cfg-compare.html

o ALTIMA

A Macnica Division Company

FHA> - AARSA> |
~T54T )72 T40 -3~




E

® V547 -SUFPIN--0>T40L—>3> (AS >4 -3¢kl

O FPGA @ >4 —23> -7 —=3%3VU7) - J5v> 1 ROM (EPCQ-A) (TAZHAUL.

FPGA g D> T4 —23> 1> h0—
O Quad E—RISHIHUTE ASx4 E—R & Serial E=R @ ASx1 D294 TH'}
(& EPCQ-A (4/16/32/64/128Mbit) %&{E FE
&1ld QSPI Flash (Micron 1M MT25Q) Z{£FH

O 128Mbits LA FDIZE
O 256Mbits LI D15

I—CA>I1IL—2a>%

DATA
e B S
Le—=2s3 2
ROM DCLK

FPGA

b B e
Lr—=-3 2
ROM

DATA[3:0]
DCLK

FPGA

#DCLK & DATA IMOESEFELEY.

#DCLK & DATA LINDESEFIELEY.

FZE—R

. v ]
E3

<700\

M ALTIMA  ©



AS 120400 -3 - (=X

@ ONCONFIG % High (FIL7Y7 or K547)
D) @nSTATUS 1 High (OB
- _ ®@I¥T1IL—2a>hhEm
nCONFIG N e e e o @I>T4JL—23> T —HDERIRTE T
— .. e —— ® ... — GCONF_DONE 1" High [CB#%
_ ®INIT_DONE(Option) ' High (CB#
CONF DONE e e e e T @I1-Y-E-RIFBIT

®I1—Y-Utzy M &b

nCsS0 @ # 8 W

DCLK ~A] -l T o

(' fesdhddress —t eos
—

L
. ..._I_...

AS_DATADSASDO

AS_DATAL

INIT_DOME

Usar /0

uzar_razei_n

Appendix : CONF_DONE {E5¢& INIT_DONE {E5%={FERUMEEE )y MolFEiER | S8
MNAaLTima



(#HE) AZR-R-JOYSZIF

e JTAG-Indirect Mode (HE32) o ASTOYII=>Y-E—R
O TFRIDLI(C FPGA D JTAG E>ons 12704 0 TFTEOLSIC FPGA ZIZHAE I (CEIE
JL—23> - XE—-(CZEFZADSE 120490 —23> - ABY—-(CEZAD L

VCCPGM VCCPGM VCCPGM VCCPGM VCCPGM  vCCPGM

10kQ == 10kQ 10kQ VECPD VCCPD 100 = 10k 10k0) VCCPD VCCPD
EPCQA Cyclone V é é Cyclone V é é
nSTATUS
CONF. DONE l CONF DONE
- nCEQ —N.C. nCONFIG nCEO —N.C
| NnCONFIG nCE
nCE MSEL[4.0] %7 MSEL[4.0]
g oD CLKUSR
CLKUSR INIT DONE
GND EPCQA
INIT_DONE DATA AS DATA1
DATAQ [« »| AS_DATAO/ASDO DCLK |« DCLK
DATAL » AS DATAL nCs [+ nCsO TCK le -
DATA2 »| AS DATA2 TCK e . ASDI [« ASDO TDI [«
DATA3 » AS_DATA3 TDI |« TMS |« 1O
DCLK fe—_}— belk ™S |« o DO
nCS [+ n
TDO GND
VCCPD
GND 06
VCCPD VCCPD oo
DE ! 25’: D@
34 DS 7X8,
6 246 5
25 D6
B oNC—e
\V4 GND
GND

GND

ZZ% : https://www.macnica.co jp/business/semiconductor/articles/intel/122065/ N ALTIMA 15



https://www.macnica.co.jp/business/semiconductor/articles/intel/122065/

AS

®( EPCQE)

DATAO
DATA1
DATA2
DATA3
DCLK
nhCS

VCCPGM WCCPGM VCCPGM

10kC 10kC 10k0

(3
@

Cyclone V

nSTATUS

CONF_DONE

nCONFIG

D

]
I\

A A

nC

» AS_DATAO0/ASDO
» AS DATA1
» AS_DATA2

DATA3
DCLK
nCSO

nCEO

MSEL[4..0

( CLKUSR

INIT_DONE

TCK

TDI
TMS
TDO

>I1IU—23VEET HARSA> /7

@® {ERAI2 FPGA O J1J L —a I ieLTWBAI> I

ql/_/fl/ ROM ODEEDL;\
- X3 QSPI Flash
@ FPGA-O>7J4J1—23> ROM DIEHEDIESR
-ﬁéﬁ?ﬁ@ﬁ&%ﬁ
. ’j"i%FEbt@Eﬁ}%ﬁO)ﬁE%@
©), 7")1/7“/ T DR
-« V =X % VCCPGM (THzEfs
@ T T7vTIRFHEDIESR
- 10kQ HMHEES
® MSEL 5&TEDHEER
® CLKUSR OfEFHOEE, R (AT>3Y)
S W R AV W =1 N s e A=
@ DCLK OfERBERE DM
- 04— R A1 ICRBBE
® JTAG JRVAEDIERTHESR

N ALTIMA
A Macnica Division Company

16



AS 12040 —23 %5t HARIA4> 2/7

@ T3 FPGA OI>I4TL =23 IHL TS
>4 —>3> ROM DOHEER

VCCPGM WCCPGM VCCPGM
I

®( EPCQA) S Cyclone V \ED ?D - 128Mbits L FDimE
NG

L ASTATUS - EPCQ-A Z{£H
CONFDONE 1 ceo Hk— MU TULVS QSPI Flash (CBELTIE
g nCE MSEL[4..01| r;(\j-}l_ll\:\ QSpl FlaShJ 0)15’( F%%:ﬂ\?\:‘j\
oo CLKUSRI .
- 256Mbits LA EDIZE
INIT DONE
DATAO |« »| AS_DATA0/ASDO - QSE' Flash Z{£HH
DATAL ”|AS DATAL . Ph— MU TWS QSPI Flash [CEAULTIE
DATA2 » AS DATA3 TDI q__l_ r;l\:fhf\ 3rd Pa rty QSPI Flash | @ZE’( F%’j}jﬂ\j‘\:‘j\
DCLK j«——__}———|DCLK ™S [———¢ 1 '
nCsS ¢ nCSO DO |——
‘ GND Yoo
=00
DO = J
5X6
/X8
9X1

N ALTIMA
A Macnica Division Company

17



AS

>I4I =23 EEtHARSA> 3/7

@ FPGA-1>J44JL—>3> ROM DIEfGHESR

VCCPGM WCCPGM VCCPGM

— T « DCLK (F/\WI7—F 123V E TN A D LI5S E

g T ey [T - NyTP-hEE (ESRE. BEREOES)
] L nSTATUS é % - DCLK (LA XN DB T1T -2V e E % 5 X,
CONF.DONE 1 cgo | 12749 —23>- I35 %R I AIHEEN DS
nC MSEL[4.0] ‘0w e gt o —
@@D o + DATA[3:0] (ZZZDeITIVESTIRA (0Q) KNABLS
— ((F%ET9%
DATAO |« /\ > AS_DATAO/A]SNDIBDONE
DATAL > AS_DATAL - A1) EBBUIIER - Biifz 9% = RR-
DATA?2 » AS DATAZ2 TCK le—nwv l_
DATA3 > AS DATA3 DI le——
bk L Hf——ba ™S 1 % « R—R- /\:Ll/—/aﬂi%ﬁ’iﬁb'd% RE - ESTik
\&4 ‘ IR
1 2"£C1D XY — R PN W
X N - poN - 120491 —23>TERAIZMES TEAZAENTHES
= = Uit e e A IR =3 0 —=
ARV TEEBUIERRROREE = K= 7 J FOICERETTD (B L CRIERHELS(CT2)

GND - nCE (i GND (:}ﬁﬁ‘ﬁqé

M ALTIMA B



AS 1040 —23 %5t HARIA> 477

PERRCAROIA TSR 3%

« =AY NPT A59D(ET —HADER/INT —4 - 2y NP THERE
(tDSU) EBIUNMENEDBERERBINENHD

tDCLK — (tBT_DCLK + tCLQV + tBT_DATA) = tDSU

- IR—)L REFRED RS (38T — SR — )L REFfE (tDH) ERUN
ENLDBARERZINENHD

>
tDCLK = DCLKJEIHA tBT_DCLK + tCLQX + tBT_DATA = tDH

tBT_DCLK = FPGA h'5 EPCQ-A AD DCLK Dih— MEiftnELE

tCLQV = /]D“J’]@IZ_FDD\BUD ?_g}(‘u\yp (MAX TCO) ° tCLQV/tCLQX . EPCQ{\A\ (QSP| FIash) 0)5'—9:/_ I\%é}jﬂﬁ
tCLQX = 7% Ry 7k— )L RESRS (MIN TCO) * tDSU/tDH : FPGA DT =52 —Me SR

tBT_DATA = EPCQ-A h'5 FPGA ADT —HDR— ”MEHHEIE - Ih— MEIHERE(E (tBT_DCLK, tBT_DATA) : I—H—0OR—RD
tDSU = FPGA WNESR I ZERAT—4 - 2w N 7w B R] iz

tDH = FPGA WE3K I 35T — IR —)| RBFfE]
RO, LEEOFEEN  ETITOMNENSDDET

D ALTIMA 9



AS

EPCQA

DATAO
DATA1
DATA2
DATA3
DCLK
nCsS [«

VCCPGM WCCPGM VCCPGM @
10k0 10kQ 10k @
Cyclone V
nSTATUS
CONF_DONE
nCONFIG ncEo
g nCE MSEL[4.0
oD CLKUSRI
INIT DONE
b »| AS_DATA0/ASDO
» AS DATAL
» AS_DATA2 TCK
» AS NDATA3 TDI
[ 1——Ipak ™S
nCSO TDO

>I4I =23 EEt HA RS> 5/7

Q) Iy TR DIEHhER
» NCONFIG. nSTATUS. CONF_DONE h* VCCPGM

(CHZHRSN TV IMEER T D

@ TPy TIRFUEDIER
- TIWP7YTOIRFUED 10kQ (RO TVWBHEER T D

- LED ZIBHURVSEI(CIE FET (°)\wJr—) Zz{E A
LTI D

(& MSEL :%FEDHER
« AS E—R® MSEL 5&TE (LR TV NMESR T

(Appendix : [MSEL E>ESTE | &88)

- MSEL 5¥EZZE TZDLO(C VCCPGM Ffz(E
GND A 0Q IEHLTUIDEZSNALOICERETIT S

- Quartus® Prime DFETE T, AS E—RICERTEINT

WBMESR T D

(Appendix : [1>J1JL—>3>-E—REETE | ER)

M ALTIMA



AS 120401 —23 %5t HA R34 6/7
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GND CLKUSRI
o - TDO H* 10 E>ORDA—(CEFELTVINERET D
DATAO |« | AS_DATA0/ASDO - INTYT TWATIERE
DATAL » AS DATA1
DATA2 » AS_DATA2 TCK |e
DATA3 » AS_DATA3 DI .ﬁl.
DCLK [—— - F——{DCLK < ‘ .
ncs o 750 150 EHAHAT—TIEA>TIL® FPGA A0 K-
=) 1| ZHEE
SZ .
https://www.intel.co.jp/content/www/jp/ja/prog
rammable/products/boards and kits/download
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X Jitx QSPI Flash J

Parts Number = )\ —> FMEEE T

EPCQ4ASI8N 4 Mbits X1/ x4 SOIC 8pin O Quartus® Programmer v17.1 X
EPCQT16ASI8BN 16 Mbits X1/ x4 SOIC 8pin O X I
127 EPCQ32ASI8N 32 Mbits X1/ x4 SOIC 8pin O
EPCQ64ASIT6N 64 Mbits X1/ x4 SOIC 16pin O
EPCQ128ASI16N 128 Mbits X1/ x4 SOIC 16pin O

N ALTIMA 3



XFits 3rd Party QSPI Flash U

Parts Number )\ —= EfERtE T
Micron MT25QL128ABABESF-0SIT | 128 Mbits x1/ x4 SO16 Wide O Quartus® Programmer v17.1 A
MT25QL256ABA8BESF-0SIT | 256 Mbits X1/ x4 SO16 Wide O B%?ggﬁd)i%/a\(gt\ ini AEE) ®
MT25QL512ABB8ESF-0SIT 512 Mbits x1/ x4 SO16 Wide O
MT25QLO1GBBB8ESF-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® Programmer v18.1 XA
Bt Xt i
MX25L25645GMI-08G 256 Mbits X1/ x4 SO16 Wide O Quartus® Programmer
MX25L51245GMI-08G 512 Mbits | x1/x4 | SO16 Wide o | V18 1+patch BUEHIG =2
Cypress S25FL128SAGMFI000 128 Mbits X1/ x4 SO16 Wide O Quartus® Programmer
S25FL256SAGMFI000 256 Mbits [ x1/x4 | SO16 Wide o | V18 1+patch BURNIG 2
S25FL512SAGMEFIOI0 512 Mbits X1/ x4 SO16 Wide O

1 https://www.intel.com/content/www/us/en/programmable/support/support-resources/knowledge-base/component/2018/how-do-i-enable-micron-s-mt25g-support-for-eol-
of-epcg---256mb--.html
X2 https://www.intel.com/content/altera-www/global/en us/index/support/support-resources/knowledge-base/component/2018/why-the-active-serial--as--configuration-fails-in-

stratix-v--arr.ntml
3 https://www.intel.com/content/altera-www/global/en us/index/support/support-resources/knowledge-base/component/2018/why-do-cypress-flash-devices-s25fl256-and-
525f1512-do-not-get-pr.html A ALTIMA 24
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https://www.intel.com/content/altera-www/global/en_us/index/support/support-resources/knowledge-base/component/2018/why-the-active-serial--as--configuration-fails-in-stratix-v--arr.html
https://www.intel.com/content/altera-www/global/en_us/index/support/support-resources/knowledge-base/component/2018/why-the-active-serial--as--configuration-fails-in-stratix-v--arr.html
https://www.intel.com/content/altera-www/global/en_us/index/support/support-resources/knowledge-base/component/2018/why-do-cypress-flash-devices-s25fl256-and-s25fl512-do-not-get-pr.html
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2 JC I74IV={ERL T, FPGA & ROM LD (CRIRBNMEVCEZHEER (Read F51A])

> ROM MBSO I4JL—2aohw T
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o [1>TI® FPGA : 795747 -7 -2>T4J =23 B IHUBWEEDFTVIS —
MRS
https://www.macnica.co.jp/business/semiconductor/articles/intel/120709/

o 7/)\AA-J>T14JL—23> - BIR—hzA—
https://www.intel.co.jp/content/www/|p/ja/programmable/support/support-
resources/support-centers/configuration-support.html
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E>-0%023> - HARTA>

e Stratix® V E/GX
https://www.intel.com/content/dam/www/programmable/us/en/pdfs/literature/dp/stratix-v/pcg-

01011.pdf

e Stratix® V GT
https://www.intel.com/content/dam/www/programmable/us/en/pdfs/literature/dp/stratix-v/pcg-

01015.pdf

e Arria®V GX/GT
https:.//www.intel.com/content/dam/www/programmable/us/en/pdfs/literature/dp/arria-v/pcg-
01013.pdf

e Arria®V GZ
https:.//www.intel.com/content/dam/www/programmable/us/en/pdfs/literature/dp/arria-v/pcg-
01016.pdf

e Cyclone®V
https://\év%/vvv.intel.com/content/dam/www/proq rammable/us/en/pdfs/literature/dp/cyclone-v/pcg-
01014.p
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https://www.intel.com/content/dam/www/programmable/us/en/pdfs/literature/dp/stratix-v/pcg-01011.pdf
https://www.intel.com/content/dam/www/programmable/us/en/pdfs/literature/dp/stratix-v/pcg-01015.pdf
https://www.intel.com/content/dam/www/programmable/us/en/pdfs/literature/dp/arria-v/pcg-01013.pdf
https://www.intel.com/content/dam/www/programmable/us/en/pdfs/literature/dp/arria-v/pcg-01016.pdf
https://www.intel.com/content/dam/www/programmable/us/en/pdfs/literature/dp/cyclone-v/pcg-01014.pdf

BELE1—-D9-J>—K

Top Page
https:.//www.intel.co. ||o/content/www/||o/|a/|oroqrammable/support/support resources/download/board-

layout-test/schematic-review-ws.html

Stratix® V

https://www.altera.com/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® Vv
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.altera.com/content/dam/altera-www/global/en US/others/download/board-layout-
test/schematic-review-ws/worksheets/Cyclone V_Schematic Review Worksheet.doc

N ALTIMA
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https://www.intel.co.jp/content/www/jp/ja/programmable/support/support-resources/download/board-layout-test/schematic-review-ws.html
https://www.altera.com/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_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

MSEL E>

o MSEL EVESTE

Device Family

A——

o A

Configuration

1/4

Compression

(FPGA J>441L—33Y)

Design Security

VCCPGM

POR Delay

MSEL[4:0]

Arria® V (GZB&<)
Cyclone® V

Mode

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

Enabled Enabled 1.8/2.5/3.0/3.3 Fast 10101

Standard 11001

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

Standard 11010

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

Enabled 1.8/2.5/3.0/3.3 Fast 00001

Standard 00101

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

Standard 00110

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

AS (x1, x4) Enabled/Disabled | 1.8/2.5/3.0/3.3 Fast 10010
Standard 10011

N ALTIMA
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MSEL E>

MSEL E>E%TE

A=

o A

2/4

(FPGA J>441L—33Y)

Device Family Configuration Compression Design Security VCCPGM POR Delay MSEL[4:0]
Mode
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 Fast 10010
Standard 10011

N ALTIMA
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MSEL ESSRTE 3/4 b}

o MSEL EESTE (HPS RO (I L —33D)

Device Family ~ Configuration =~ Compression Design POR Delay MSEL[4:0] cfgwdth cdrratio Partial

Mode Security Reconfiguration
Arria® 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
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

N ALTIMA 40
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MSEL E2SRTE 4/4

o MSELEEETE (J\DRIWIDU>H5E)

O

O

O

O

O

Stratix® V

https://www.intel.com/content/dam/www/programmable/us/en/pdfs/literature/hb/stratix-

v/stx5 core.pdf#page=241

Arria® Vv

https:.//www.intel.com/content/dam/www/programmable/us/en/pdfs/literature/hb/arria-

v/av_5v2.pdf#page=276

Arria® V SoC (HPS #XH)

https://www.intel.com/content/dam/www/programmable/us/en/pdfs/literature/hb/arria-

v/av_5v4.pdf#page=169

Cyclone® V

https:.//www.intel.com/content/dam/www/programmable/us/en/pdfs/literature/hb/cyclone-

v/cv_5v2.pdf#page=242

Cyclone® V SoC (HPS #ZH)

https:.//www.intel.com/content/dam/www/programmable/us/en/pdfs/literature/hb/cyclone-

v/cv_5v4.pdf#page=172

N ALTIMA
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https://www.intel.com/content/dam/www/programmable/us/en/pdfs/literature/hb/stratix-v/stx5_core.pdf#page=241
https://www.intel.com/content/dam/www/programmable/us/en/pdfs/literature/hb/arria-v/av_5v2.pdf#page=276
https://www.intel.com/content/dam/www/programmable/us/en/pdfs/literature/hb/arria-v/av_5v4.pdf#page=169
https://www.intel.com/content/dam/www/programmable/us/en/pdfs/literature/hb/cyclone-v/cv_5v2.pdf#page=242
https://www.intel.com/content/dam/www/programmable/us/en/pdfs/literature/hb/cyclone-v/cv_5v4.pdf#page=172

FPGA DT A=

e FPGA O7—#~ZE= (Raw Binary File Size)

O Stratix® V

https://www.intel.com/content/dam/altera-www/global/en US/pdfs/literature/hb/stratix-
v/stx5 53001.pdf#page=53

O Arria® Vv

https://www.intel.com/content/dam/www/programmable/us/en/pdfs/literature/hb/arria-
v/av_51002.pdf#page=83

O Cyclone® V

https:.//www.intel.com/content/dam/altera-
www/global/en US/pdfs/literature/hb/cyclone-v/cv 51002.pdf#page=76
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https://www.intel.com/content/dam/altera-www/global/en_US/pdfs/literature/hb/cyclone-v/cv_51002.pdf#page=76

AS 1>J49 1L —2 3 05

o ASI>J1JL—2a>BERIOKRERT(E EPCQ-A N5 FPGA (LAY TJ1J L —23> - F =A% ERiX
9 BIFEIERD

o AS I IJ1JL -3 80T —AinxiFR
o ASx1E—R

rbf B4 X x (50MHz /N0 DCLK JERA / DCLK B4 I)L&Ih 1 Ewk)
= WTESR/NII1T L —> 3 B

o ASx4 E—R

rbf wx X (B/)\( DCLK AR / DCLK B4 I)&Izh 4 Ewh)
= T /J\Zl/}f ’7[/ eV =G

o A1 —33> - T 9% EHUIBEICERIBROETE HiELRS
- Efﬁﬁéﬂkﬁ\j' ’5’$r\1_(i§<735
- BE 30%~55% SAEHESNDS (YA IHKF)

o XEFR(C FPGA DEIRICANSI—H—E— RETORFE(F
o (BIROILE LHOEFRE) + ND—A>UyMFE + T —YEXERE + 123 v ST —2a B
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17491 -3 1/0 JREE T)

FTINAA nlO_PULLUP Weak Pull-Up
Cyclone® V : =k
Arria® V GX - =k
Arria® V GZ High i)

Low B8z
Stratix® V High i)
Low Baxh

e Stratix® V, Arria® V GZ (& nlO PULLUP ECEoTHIfHIBTEE
o Cyclone® V, Arria® V [C nlO_PULLUP EX(IRL

e Cyclone® V. Arria® V (& Weak Pull-Up ZfEZh(C T DHERE(LRL)
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HEZE Y MolistEak 8

e CONF_DONE {5¢ INIT_DONE E5&{ERAUERD Y Nol I8 i8Rk
o 1—HY—FE—RICAZFTYY NS

- https://www.intel.com/content/www/us/en/programmable/support/support-resources/knowledge-
base/solutions/rd06112009 450.htm|

o CONF _DONE & INIT_ DONE @ AND Ulcb0zUyMESEUTER

1-Y-Utyhk 79-h gk
DIN-1) - EER
n(ONFIG || '
nSTATUS l_\l I
CONF_DONE | A |
DCLK LMY LT e FLRL
DATA _ High-Z / D0 \D1,/D2\ D3/ == DN \__High-Z l . RESET_N
User 1/0s High-Z wee wer XUser j/0
INIT_DONE lil
MODE Reset X Configuration ««« (onfiguration X Initialization ee* %User}Mode

FAY.YR J 1" 7. S


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
A ASx4
Legacy, Cyclone® IV, Cyclone® 10 | 3-byte addressing 8 N/A
LP
Cyclone® V, Arria® V, Stratix® V| 3-byte addressing 12 12
4-byte addressing 4 10
Arria® 10, Cyclone® 10 GX 4-byte addressing 10 10
Stratix® 10 3-byte addressing N/A 10
5% .

https://www.intel.co.jp/content/www/jp/ja/programmable/support/support-resources/knowledge-base/component/2018/how-do-i-enable-micron-
s-mt25g-support-for-eol-of-epcg---256mb--.html

D ALTIMA


https://www.intel.co.jp/content/www/jp/ja/programmable/support/support-resources/knowledge-base/component/2018/how-do-i-enable-micron-s-mt25q-support-for-eol-of-epcq---256mb--.html

SACN 5 ACY

NCONFIG

NSTATUS

DCLK

DATA

D

|

v

nCONFIG DIZ5_ERDNS,
NSTATUS OIZ5 T HDFE TORFRA

DCLK/DATA (F 1N TLSh

- KB HDDIFEZ nCE ZF1Y7,
H3\E, BEROIEGHED
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NCONFIG

NSTATUS

DCLK

DATA

UL JTUU oLy

NnSTATUS DOfERR(E—EN ?
AEHAD ?
- —ERROBE. BRROVT,
FPGAIEL\, ES/CS Bz BHER
- ANEHADS S, (EEmEDRE
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7 )\WHEER) U

NnCONFIG 79747 70-J CRIGE

DCLK Z3LK
NSTATUS

Abva)l Rha (25 EHD,
Y2 FD) T ROYTHRVHEESR

DCLK )\y2J70-J%4FF22ET. >
—  4JL—3a>hkIhd Bina(d.
\A == mEDOREDBEEMEKX,
VCC(Core)
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AS Multi-Device 1> 7451 —3

EPCQA

DATA
DCLK

nCs
ASDI

VCCPGM WCCPGM WCCPGM

é wokgg 10k ; 0k

VCCPGM

gwoko

A A A

Cyclone V Slave

Cyclone V Master
nSTATUS
CONF_DONE
nCONFIG |
g nCE nCEO
GND MSEL[4..0]
CLKUSR
INIT DONE
AS _DATAL
DCLK
ncso
ASDO
™~
L
™~
1~

nSTATUS
CONF_DONE
nCONFIG
nCE nCEO
MSEL[4..0]
CLKUSR
INIT_DONE
DATAO
DCLK

DAS x1 Mode @&+, AS IIVF T INAR-D>T4JL—33>%Hik— b
-BEUIFI-TOWERKRZIER (TROEAFEDE TIREIENESN TLVRLZD)

@ MSEL FXEDHERR
NAS=T\AR #ER) AS E—RERTE AL—T7 /N R (1&EY) PS E—RERTE

i DHER
TEAESHNRI—/AL =T THAITB O TSN HERR
NCONFIG
nSTATUS
DCLK
DATA[]
CONF_DONE

@ YRAH—FTINAR : nCEO. AL—TJF /N4 X nCE DIEHDOIHER
FEET INAAD nCEO HMEEED nCE (TIEH SN TL\DNVHER

BDCLK. DATA 14 >D)\wI7—(CDWT
AT N\ARBI)\YI7—%{E
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Quartus® Prime :

e Assignments XZ1— => Device.. Z3&iR

Devica | Board |

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

— Device family

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

x| Package:

Device: |Al

;l Pin count:

— Target device
€ Auto device selected by the Ftter

+ Specific device selected in 'Available devices' list
" Other: nfa

MName filter:

[any Category:

|F'm1,.r

Core speed grade: |Any

—

¥ Show advanced devices

Device and Pin

Available devices:

Options... | I

i /‘ i

GXB Channel

Name
SCERAGF31CH .
scesasutac] Device and Pin Options.. ZN9>%Z w7
SCEBAGU19(
5CEFA2F23CL L.lW U iy Ay Lo

>4 —23> -7

SO REAET G R EER =l @ Device and Pin Options — IOT sample

=

AL

o A

General

- Configuration

- Programming Files
- Unused Pins

- DualPurpose Pins
- Capacitive Loading
- Board Trace Model
- I/ 0 Timing

- Voltage

- Pin Placemeant

- Error Detection CRC
- CvP Setfings

- Partial Reconfiguration

Se
IP Catalog
|
1. alt Tnctallad 10
X
Configuration
Specify the device configuration scheme and the configuration device.
It

Configuration schem
Configuration mode:

g Ihcti\re Serial x4 (can use Configuration Device) |E|

Passive Parallel x8
Passive Serial

"Configuration scheme : * &0, FEEDANHEIEIR
[ Active Serial x1 (can use Configuration Device) |
[ Active Serial x4 (can use Configuration Device) |

) ALTIMA
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Quartus® Prime : CLKUSR E>MDE%

r——

A

e Assignments XZ1— => Device.. Z3&iR

Device | Board |

Select the family 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 family

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

Device: IF\II

=
=

— Target device
€ Auto device selected by the Fitter

+ Specffic device selected in "Avaiable devices' list
1 Other: nfa

—Show in 'Available devices' list

Package:

Pin count: Any

Core speed grade: Iﬁ.ny
I_

¥ Show advanced devices

Any

MName fitter:

Available devices:

Device and Pin Dptions...l I

Name| GXB Channel
SCEBASF31CH “
scesaoutac] Device and Pin Options.. K927z 0w/
SCEBASU19CS
SCEFAZF23CE LIV aal 2249 2249
SCEFAZF23CT 1.1V 9430 224 224 0
SCEFAZF23CE 1.1V 9430 224 224 0
SCEFAZ2F23I7 1.1V 9430 224 224 0

Category:

- F
¥ Device and Pin Options — IOT _sample

- General

- Configuration

- Programming Files
- Unused Pins

- DuakPurpose Pins

- Capacitive Loading
- Board Trace Model
- If0 Timing

- Voltage

- Pin Placement

- Error Detection CRC
- CwP Settings

- Partial Reconfiguration

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_OE)
] Enable INIT_DOME output
] Enable OCT_DOME
[ Enable nCED output
[ ] Enable autonomous PCIe HIP mode

&0 [CLKUSR pin] %R

“Device initialization clock source :

|5

Delay entry £o user mode: | =
Device intizlization clock source: |CLKUSR pin ;l
LU T
Internal Oscillator
NALTIMA
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Quartus® Prime : DCLK BIEZOZEE 5L

o :FUL(E. BUF®D URL #5887
https://service.macnica.co.jp/support/fag/129941

Caneral Configuration

Configuration Specify the device configuration scheme and the configuration device.

Unused Pins Icnnﬁguraliun scheme: | Active Serial x4 (can use Configuration Device)
Dual-Purpose Pins
Capacitive Loading
Board Trace Madel

Configuration mode: | Standard

Configuration device

If© Timing

Voltage

Pin Placement

Error Detection CRC
CvP Setlings

Partial Reconfiguration

EPCOQI128A

[#] Use configuration device:
Configuration Device Options —

Configuration device IfO voliage: | Auto

I”] Force VCCIO to be compatible with configuration 1O voltage

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

¥l Generate compressed bitstreams

I Active serial clock source:

1 Emable input ri-State of )
100 MHz Internal Oscillator

12.5 MHz Internal Oscillator

25 MHzZ Internal Oscillator
Specifies the clock sourcdtlglFAIEFReR]IEGT)

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

Description:

| Reset |

ok [cance ] [_iep ]
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Quartus® Prime :

5T~ J

e Programmer ZEE &L, Tools XZ1— => Options.. Z1EIR

& Options

Programmer

™ Show checksum without usercode

[T Initiate configuration after programming

[~ Display message when programming finishes

¥ Enable realtime ISP to allow background programming when available

4"
Halt on-chip configuration controller M
FIVIRYIRICF IV

|

¥ Halt on-chip configuration controller I

v Automatically check the Program/Configure checkbox when adding SOF file
¥ Configure volatile design security key when available

[T Use bitstrearmn compression to configure devices when available

W Use the enhanced mode Serial Flash Loader (SFL) IP for factory default heloer imaae
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Thank you!
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