Lattice—XO3LEARRETHRE

=== LATTICE

MachXO03

© Macnica, Inc. ....LATTICE



REFHE. LatticettXOLD EMEXETFFDEIEFIH, FHAROIESIHEZFL
HI=LDTY , EROIHEFFM. XIROMERIL. A& T—32>— . TO=HL
/—bESBRIEITAEOIBFEVVBELEITFEY,

‘Latticett T—R—hEREREDRBIZEERNLH =B EIZIX. Latticett T—4
O—hHFIEELEEYIRLNT LY,

Page: 2 =LATTICE

© Macnica, Inc.



Lo
= .'EM
A -

1. ERE>DME

1-1. '%Jﬁl:‘"z%ﬁﬂﬂ .................................... 5
1-2. /I%$IE .................................... 6

2. 1/0E> D8
2-1.1/0 Bank @*ﬁhﬁ ................................... 8
2-2. HOYHERAEY PLLEEEY  srerasasasassasssssasassasasasaanas 9
2-3 WIGATRERI/ODI/F—E ~ U )LITURI/O~ seresesscscsscasansassassssasnannns 10
2-4 iﬂﬁﬁﬁjﬁ'&?‘;l/Od)l/F—%ﬁ ""%E’JI/ON ................................... 11
2-5. "j‘ﬁ-l*?'é*%i%)\jjl/ﬂ:?b"c ................................... 12
2-6. TILTwT / TILEOUDIEHUE =000 reessessessssasssasssssssssssassaas 13
2-7. Dual-function I/00)7°)L7“J7° / j}bg“rjy ................................... 14
2-8. Power-ON BFDI/OMEEE; =000 sessssssssssssssssssssssssssssssass 17
2-9. pa,{j‘ﬁléj]‘:gl,\—c ................................... 18- 19
2-10. %EJLVDS I/F;('TJ'F"LT\IZ’.)L\'C ................................... 20 - 22
2-11. %0)1&%5}] I/FIZDLT assssassssssssssssassssssssssssaaas 23 - 25
2-12. BIBRAYFUTIZEB/AXDEELE 0 sesssssssssssssssssssssssssaaaanas 26
2-13. DDREGEDMIE . THESISDUNT eeeeeessessessassasssassasnaneaneas 27

3. CONFIGE> Q3
3-1. Dual-function I/OIZDULNT = aesssssassssasssssssssssassssassssas 29
3-2. Dual-function I/OZBEI/OELTHATHAIE =~ rrevrrerrresrresrrsn i, 30
3-3.GFEEIE sasssssssssssssssssssssasssssaasaass 31-32
3-5. %a)ﬂig, l/O7|'f— FME%E& .................................... 33
3-6. XOZ&XO3L?/<4Z0)5§L\IZ’)L\T .................................... 34
3—7.Groba| Preference Settlngl:’Dl,\'C ................................... 35_36
39K E—RIBRFEIZOINT aassaaaaaaaasssssssssssssssssssssaas 37

4. FModeL S E A%
4-1 ~4-7.§-Mode&§/§%@ﬂ§ .................................... 38-43

4.FLOH
4-8. N—3 BIE seessssssssssassssssssasassassaaaans 44

Page: 3 =LATTICE

© Macnica, Inc.



XO3ILDEIREIZDULNT

age: 4 =saLATTICE
© Macnica, Inc. NER scEMICONDUECTOR



Ev%

BEW)

o

Vec(BREY)

1.2 (£5%)

XO3L-E T/8( R a7 HAER

25/ 33 (£5%)

X03L-C F/\f R a7 HAER

GND(EREY)

JS5UKREY

VCCIO(EFHEY)

1.2/15/1.8/2.5/3.3
(+=5%)

BENOEDI/OER
FHT A A—TI—RIZESTNAVIEBIZANTIEEERELET

3 DXO3L-ET/NA RATVCCIOMN1.2VDIZE . FH L
XO3L-CT/\L ATVCCION25V/3.3VTaF7ERILIES

[ZVCCERILERIZFNENIEFET S

@FFEAI/0/N\ I DVCCIOIZVCCIZIERET S

BUOND0IEaAV T4 L—a  EEEVEEST/\VY

Page: 5

© Macnica, Inc.

=LATTICE



..‘i ié’:

WER—7 2 Al
UEEITHWERERSATELTCLESHREENAHYET O TITETET I,

VccioF %l
#%(Z. VCCIO2 [ZDZEELTIETVCC/ VCCIO0 ERBEA . FDRIIZIIL EIFTESLY,
®. VCCIO1/VCCIO3/VCCIO4/VCCIOSIZEAL TR — U RIFSELVEH A

1-2. BIRICEI 5 EEHFR

BIRDILL EAYRREIEI TROFHEHREN-LFET,

Symbol Parameter Min. | Typ. | Max. | Units

. Commercial/Industrial b | tes £ ' i 0.01 — 100 | V/ms
ower su ramp rates for all power supplies.

RAME Automotive PPy P P PP 0.01 — 40 V/ms

K aAY—S v ITL—F/AVB RN TL—REF—FE—T4T U L—FTLEDBYRENELDRICTIEZEL,
X BROSVILU—MIEREMTHIVEAHYFET

BRA-FTUNT—HAD) V) )R EDEZBEE

T/\’fZ?f)‘E)J'ﬂE':F'LVCCEE,?E?ﬁ‘E%H‘ﬁE&—C“—E';'-I’E"]L15_Fl,fzi’5?ﬁ HUWMFERMIZA T EF D D F/HIE
(IND—HA9) ))& HBEDERTY, BRAERLE-EDEBE(EIV I« L—a) ZHERICT

B1=8 . VeclZ UL T EfmT=-9 ZE&aHEREV=LET,
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MachXO3L-1300 in 256 Ball Packages,
MachXO3L-2100, MachX0O3L-4300 and
MachXO3L-6900/\> 7 t&1&

MachX0O3L-640 and MachX0O3L-1300 B
N D&

GND VOO GND VCCIO0
== .1:“ “““ Ban x_a______! g - i T A N
VCCIos — I o ! i i !
GO IL___:a : ! VIO VCCI03 i : : i VOGN
veaos — 37T Bl || B
- :l____ ':f i ; GHD GND ; im i ; GND
w0 1] |iE |l 1M} il
LD N Bamk2 ______ T [ F—‘_ﬂi“_?_______;
GND VCCIO2 GND VCCIo2
- &I\ IZVCCIOZE 1 DT D> TULVET,
*True LVDSH AIZEAL Tl&TopBank[Bank 0] &%t [ AIBE T,
LVDSAAIZELTIET R THBank TG RIEETY ,
(X7)o5aoyoxERT 515E. LVDSiEIE I TopBank[Bank 0],
LVDSZ{Z [&BottomBank[Bank 2] MA/BRF7 THH X HBIRETT .
X7Y5ayo DM 26IZREAHYET, )
-SNVERIEHLIC &Y. LVDS, LVPECLE N IIalL—avI(La[fETd .,
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E 4 L
[LOC] GPLL[T,C1IN GPLLAD/OvI AAEY , PLLKEREIIEE/0LLTHEATEE,
[LOC].GPLL[T,C] FB GPLLAD 74—K/\wH ADE L, PLLKE AR I EE/OLL THERATERE,
PCLK[n]_[2:0] GlobalZAYJ A HEY , /Oy OB ELTHEALLZLMES . EEI/OLLTHEAREE,

X FEEDEVIIRFERARIFOPENTHEWVWEEA

[LOC] --PLLOO4—i32(L, R)
[T/C] *-T(True) . C(Complement) ZEIDP/N

OFEEHR
O NLNIVREOIAYIE T TRIOEUIZT YA LTS,
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AT 23 RBTRERIODIF—E ~S VT LTURIO~

i IND0(Top) N1 IN>22(Bottom) IND3-5

LVTTL33 LVTTL33 LVTTL33 LVTTL33
LVCMOS33 LVCMOS33 LVCMOS33 LVCMOS33

.o g « 1~ |LVCMOS25 LVCMOS25 LVCMOS25 LVCMOS25

IR
LVCMOS18 LVCMOS18 LVCMOS18 LVCMOS18
LVCMOS15 LVCMOS15 LVCMOS15 LVCMOSI15
LVCMOS12 LVCMOS12 LVCMOS12 LVCMOS12
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g N> 490(Top) N1 /N> 4 2(Bottom) IN>D3-5

LVDSH A X1 - - -
LVPECL33E %2 |LVPECL33E 2 |LVPECL33E 2 |LVPECL33E %2
MLVDS25E %2 |MLVDS25E 32 |MLVDS25E 32 |MLVDS25E %2
BLVDS25E %2 |BLVDS25E %2 |BLVDS25E 32 |BLVDS25E 32
LVDS25E 2 |LVDS25E %2 |LVDS25E %2 |LVDS25E 2
LVCMOS33D A1 |[LVCMOS33D A |LVCMOS33D H 1 |[LVCMOS33D A
LVCMOS25D H A |LVCMOS25D H A |[LVCMOS25D 41 [LVCMOS25D H A

EZ8j1/0 LVDS A H3 LVDS AH LVDS A1 %3 LVDS A H1
LVPECL33 A A LVPECL33 A/ LVPECL33 A #1 LVPECL33 A H
MLVDS25 A7/ MLVDS25 A7/ MLVDS25 A7/ MLVDS25 A A
BLVDS25 A BLVDS25 A A BLVDS25 A A BLVDS25 A A
LVTTL33D A A LVTTL33D AAH LVTTL33D A A LVTTL33D A A

LVCMOS33D A A
LVCMOS25D A A
LVCMOS18D A B
LVCMOS15D A A

LVCMOS33D A A
LVCMOS25D A A
LVCMOS18D A A
LVCMOS15D A A

LVCMOS33D A A
LVCMOS25D A A
LVCMOS18D AH
LVCMOS15D A A

LVCMOS33D A A
LVCMOS25D A A
LVCMOS18D A
LVCMOS15D A A

2-4 ¥ Al RELSI/ODIIF—E ~ZEE)I/O~

E@ LVDS HAlETop
N TRIBLTWEY,

ITIalb—bkHABEKE
B DEAIZ“E” hD
LWTWVEY,

7:1LVDS®D A A1 [dBottom
INVOTDHRIHLTEY
x99,
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2
BMLVCMOS RV LVTTLI/O & 4 TDEEREAND XL

VCCIO Inputs Outputs
1.2V 15V 1.8V 25V 33V 1.2V 1.5V 1.8V 25V 33V
1.2V YES YES® YES? YES® YES® YES
1.5V YES! YES YES? YES® YES? YES
1.8V YES! YES® YES YES® YES? YES
25V YES' YES® YES® YES YES? YES
33V YES! YES? YES? YES® YES YES

S5VELSURA AT HR—FLTEYFERA,
*XO3LT/NARAD A A7\ T 7. Mixed Voltagext it &EHE>THY . VCCIO,VREFIZIKTFE T . AA/FEESZENTAHETT,

¥ EFRE2 Veciol2x L TA NEEH LB S35 E (OverDriveCondition)
LR:F3 Veciol2x L TANBEEMNTEIS5HE (UnderDriveCondition)
OXE=XIA
OverDriveCondition, UnderDriveCondition MR, T /34 AR EBDPCI-CLAMP ., Hysteresistége. I/ORERTD "UP” .
“Keeper” [EHR—FLTHYFEA DT, CLAMPZ"OFF”, PULLMODEZ"NONE”, Hysteresis & 'NA”IZERET S

MENTEVET,

HEFANREDOELEEN DG

Vccio Differential Inputs
VDS LVTTL33D LVCMQOS25D
LVPECL33 LVCMOS33D
MLVDS25
BLVDS25
1.2V
15V
18V
25V YES YES
33V YES YES YES
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2-6. FILTVT | FILE I DIBHIE

EICBIH LS. “NEBTEEL

TIWTYT/TILEHUIREETIL. DCERMIFEDIPU/IPDIREEN S .. FMEHEN
UTDOESICEHEINET,

EH) LVCMOS33DIEE

VCCIO

yi V_delta
=@ |'>

GND
LVCMOS33_max/min (FPGA-DS-02032-2.5&01k#%)
'l
Standard - b
Min. Typ. Max.

LVCMOS53.3 3.135 33 3.465
Ipu/Ipd (FPGA-DS-02032-2.5&0k4%)
Iy 1/0 Active Pull-up Current |0 < V< 0.7 Vegio -30 309 | pA

1/0 Active Pull-down

) Current Vi (MAX) < Vi <Vecpo 30 305 | pA

VIL_max (FPGA-DS-02032-2.5&0iki#%)

Input/Output

Vi

Min. (V)

Max. (V)

VIN

Ipuht B AICABOEVIN = OVOES

VIN V_delta | Ipu(uA) | R_pu(KQ)
LVCMOS33_max 0 3.465 309 11.21
LVCMOS33_min 0 3.135 309 10.15
Ipuh'E/MCRBDFVIN = 0.7 x VCCIONDHF

VIN V_delta | Ipu(uA) | R_pu(KQ)
LVCMOS33_max 2.4255 | 1.0395 30 34.65
LVCMOS33_min 2.1945 | 0.9405 30 31.35
Ipdh'ERKICRBZDIEVIN = VCCIODKF

VIN V_delta | Ipu(uA) | R_pu(KQ)
LVCMOS33_max 3.465 3.465 305 11.36
LVCMOS33_min 3.135 3.135 305 10.28
IpdHER/IMCRBDIFVIN = VIL._maxdDiF

VIN V_delta | Ipu(uA) | R_pu(KQ)
LVCMOS33_max 0.7 0.8 30 26.67
LVCMOS33_min 0.7 0.8 30 26.67

LVCMOS 3.3
LVTTL

-0.3

0.8
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' *n_ 206 FITYT I FILEHL DIESLE

—COHERXIHD. ENENOEETHELBERALUTORTY,

BRIV 7T BRIV
MIN MAX MIN MAX
LVSMO33(VCCIO=3.3V) 10.15KQ | 34.7KQ | 10.3KS2 26.7K
LVSMO25(VCCIO=2.5V) 7.7KQ | 26.3KQ | 7.8KQ 23.3KQ
LVSMO18(VCCIO=1.8V) 5.5KQ2 | 18.9KQ2 | 5.6KQ 20KQ

H-T.AFTIDEBOBELANILERBOLANIICTIHERGHDIBEEIL. LTD
[EZHRELET (LVCMOS, LVTTL #2&),

SMERTIL 7y THEER B SANEBTIAIHESRE
LVSMO33(VCCIO=3.3V) 5.8KQELF 3.47KQLLF
LVSMO25(VCCIO=2.5V) 3.1KQEF 3.2KQELF
LVSMO18(VCCIO=1.8V) 3.0KQLLF 3.0KQEF

NELENEWNVEREVIZD T ERLEDEREEL TIE3KkQ LU TEHELEY,

HMETI—IILE—TOH LGB A CEAEHIZE > T IS TIILALIELRCLANILTHE T LA

BETOIBEBVRETY,
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*‘Li’ ~ 2-7.Dual-function VODQFTINTvT | FILF > -

(QaAVI1THRAEVDREET IAIFTERLIZT7AILH

1) REEAHXOILF/N A
(1) RESRAH TINAA N ERFlash(ZZ&AFENF-XO3LT/ 1R

SDM_PORT:  PROGRAMN SDM PORT: Disabled
JTAGPORT: Enabled JTAG.PORT: Enabled
12C: Enabled 12C: Disabled
Slave SP! : Enabled Slave SPI:  Enabled
Master SPI ©  Disabled Master SPI :  Disabled
Blank/Erase Device User Default Pattern in Flash

EoZ, B e RELIE S\ EL I EV% HaE 75[51 | MERALIE | SMERALER
[PROGRAMN [ PROGRAMN | AF | 88U Pull-up | Pull-up PROGRAMN | /0 —*E#BL \Pull-dow] Pull-up
INITN /O :L_-H-l"‘i'%‘—;z SEL\PUH—UD INITN 110 1—'U‘E§5L‘Pull—down
DONE /0 21— J%% | L Pull-up DONE /10 P—HEZEEL Pull-down
MCLK/CCLK SSPI AH 550 \Pull-up MCLK/CCLK /0 B—5EHBL Pull-down
SN sSSP AR 2L \Pull-up Pull-up SN /0 B —H¥FEZHBELPull-dow| Pull-up
SI/SPISI SSPI A L Pull-up/down| [SUSPISI VO —¥%E&BL Pull-down
SO/SOSPI SSPI H 7 kL Pull-up/down SO/SOSPI /0  B—4FHBLPull-down
CSSPIN /O 21— £ 2 [380 \Pull-down CSSPIN /0 B—HFEZBL Pull-down
SCL 12C WA 7L |Pull-up/down] |SCL /0 B—4FEBL Pull-down
SDA 12C 75 [H AW Pull-up/down] [SDA /O —HFEB \Pull-down
TDI TDI AR 850 \Pull-up TDI TDI AA [ §L Pull-up
TDO TDO Hh 850 \Pull-up TDO TDO HA [ 55L\Pull-up
TCK TCK AF L Pull-down TCK TCK A% ZL_ | Pull-down
™S ™S AA 551 \Pull-up Pull-up TMS TMS A 1580 \Pull-up| Pull-up
JTAGENB /0 21— E % |55L \Pull-down JTAGENB /0 A—"TE&HEL Pull-down

EREIV 74T E—FTEIMET HEVERLTLET,
FRFE(X5 Epull-up/down NHBLHE L ERLTLNET,
Page: 15 =..LATTICE




G AVIA T ERAEVDREBEEBLTERLIZT7AILN
RN FlashIZEEFAFENTXO3LT /N1 X 4i3

SDM PORT: PROGRAMN
JTAG_PORT: Enabled
12C: Disabled
Slave SPI : Enabled
Master SPI :  Disabled
User Default Pattern in Flash

EZ% Hge pale) BB ALIE S BRI
PROGRAMN | PROGRAMN AD 550 \Pull-up Pull-up
INITN 1/O dA—HER | 5L Pull-down
DONE /0 :L—"fﬁ% 550 \Pull-down
MCLK/CCLK SSPI AN 550 Pull-up
SN SSPI AR 5L Pull-up Pull-up
SI/SPISI SSPI AN Tl Pull-up/down
SO/SOSPI SSPI HA L Pull-up/down
CSSPIN 1/O dA—HER | 5L Pull-down
SCL I/O dA—HER | 5L Pull-down
SDA 1/O I—HFE | 551 \Pull-down
TDI TDI AN 550 Pull-up
TDO TDO H A 550 VPull-up
TCK TCK AR Tl Pull-down
[TMS TMS AH 55( \Pull-up Pull-up
JTAGENB 1/0 dA—HER | 5L Pull-down

BERIEOV I E—FTEMET HEVERLTULET,
FREIIS Epull-up/down ML EBELE U ERLTLNVET,

(32 avI«4JEKAEL D

2-7. Dual-function YODFIITVT | FILEHY

R EBFlash| ZEE A FENT=X03LT /1 X l4

BEZEELTERLEDZAILN

SDM_PORT: PROGRAMN
JTAG_PORT: Enabled
12C: Disabled
Slave SPI : Disabled
Master SPI; Enabled
User Default Pattern in Flash

Ev& A1 L) A ER AL IR VA= UL
PROGRAMN [ PROGRAMN AB 550 Pull-up Pull-up
INITN /O 21— EZ | §5L Pull-down
DONE I/O I—HEE | 550 Pull-down
MCLK/CCLK SSPI H 5 850 Pull-up
SN SSPI AR wL Pull-up
SI/SISPI SSPI H 5 L Pull-up/down
SO/SPISO SSPI A7 L Pull-up/down
ICSSPIN LQ b il Pull-up/down
SCL /O 21— E 2 | §5L Pull-down
SDA /O :L—"j‘i% 550 \Pull-down
TDI TDI AB 850 \Pull-up
TDO TDO H 5 850 \Pull-up
TCK TCK AR L Pull-down
TMS T™MS A S 28 \Pull-up Pull-up
JTAGENB /0 21— E 2 | §5L Pull-down
XTaATINT—hEEEINET—FE—RIZEEEShTLSIES.

MCLK/CCLKE > [d<RX440v%4 (MCLK) EL THEEELE T,
NHDE—FEFATIEIL, IKDAMTFTILTyTIRINE#HELET,

Page: 16
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=255 10 2.7 Dual-function VODTIVF YT | FILF Y

(33) AV I« T FKAEVDREFLEBLTERLIZTZ7ZMILN
R ERFlash|ZEZ A ENTF-XO3LT /N1 X452

(3-4) AV I4TRAEVDREEFEBLTERLIZTZ7ZAILN
RERFlash|ZEZFAENT=X0O3LT 7\ 1 XI3

SDM_PORT: PROGRAMN_DONE
JTAGPORT: Enabled
12C: Enabled
Slave SPI : Disabled
Master SPI :  Disabled
User Pattern in Flash [User Selection (Not Default)]
Ex4 HaE FE | NEaE | s EnE
PROGRAMN __PROGRAMN A1 | 55U \Pull-up | _Pull-up
INITN /O O —H TS Pull-down
DONE DONE__| MW | 550 Pull-up| Pull-up
MCLK/CCLK /0 B—HEFHL Pull-down
SN /0 h—YFEHHEL Pull-dow| Pull-up
SI/SPISI /0 B—HEFBL Pull-down
SO/SOSPI /0 B—HEFEBL Pull-down
CSSPIN /OB — B\ Pull-down
SCL 12C R A L Pull-up
[SDA 12C R [A] ZL Pull-up
TDI TDI AFB | 5BL Pull-up
TDO TDO Hh 50 Pull-up
TCK TCK AR L Pull-down
[TMS TMS AZ | 88U \Pull-up | _Pull-up
JTAGENB /0 p—HEFHL Pull-down

TERIFa 740 E—FTEIET BEVERLTLET,
IRF(E5 Epull-up/down ML BHEVZERLTLWET,

SDM_PORT: PROGRAMN_DONE_INITN
JTAG.PORT: Disabled
12C: Disabled
Slave SPI : Disabled
Master SPI : Disabled
User Pattern in Flash [User Selection (Not Default)]
Ev£ A1 75 [A] HNE AR S ER LI
PROGRAMN PROGRAMN AR 550 \Pull-up Pull-up
INITN INITN WA 1A 550 \Pull-up Pull-up
DONE DONE B [E] §5L\Pull-up | Pull-up |
MCLK/CCLK 1/0 A—HEZ | 35 \Pull-down
SN 1/0 a1—HEE | 55U Pull-down | Pull-up
SI/SPISI 1/0 A—HEZ | 35 \Pull-down
SO/SOSPI 1/0 A—HEZ | 35 \Pull-down
CSSPIN 1/0 A—HEZ | 35 \Pull-down
SCL 1/0 A—HEZ | 35 \Pull-down
SDA 1/0 A—HEZ | 35 \Pull-down
TDI 1/0 A—HEZ | 35 \Pull-down
TDO 1/0 A—HFEZ | 35 \Pull-down
TCK 1/0 A—HEZ | 35 \Pull-down
TMS 1/O 1—HFEE | 551 \Pull-down
];ETA'QENB JTAGENB AH 1l Pull-
EEEIE

JTAG_PORT#DISABLE(CL1=T—42%EZAA 15 E . JTAGENBZS E M BHighlZT
ERTNIXITAGHSDEAADNHELELEDIDTEELDLETT,
JTAG_PORT#DISABLE[Z9 318 &I1ZIE. JTAGENBE > (30 Q iK% GNDRIIZEEE L «
N OTINTYTIEMEREHRLLSILTHE.

AN —DFIEITAGR—,EI T T ITERTEDLIICLTHELIEFHRELET,
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CFN1ADIBA  :Vcc > VPORUPEXT (1.5V ~ 2.1V)
EFNAADIE  : Vcc=Vccint > VPORUP (0.9V ~ 1.06V)
Mo
EiRON C/E3tiE Vccio0 > VPORUP (0.9V ~ 1.06V) Configuration® T

Vee, Vecio
FEEON~VPORUPE T HAM Configuration &1 Confisuration = T 1%
OV 74T RAE KRR Blank/Erase Device (1) DIKRE (p15) BV — )L Lattice Diamond” TERTEL TL \AIKEE
(1) EEZAHAX03L TINARD IKEE (b 15) (2).(3-1). (3-2)(3-3).(3-A)DIKEE (p15-p17)
Hiz. Pull-none Hiz RERFILA 9 RSV —)L" | attice Di

WIEEE
VeclSHEREMTHINELNHYET,
*XO3LT/\A REEFFI/FEEIFFIZI/OIZEIEAENMENSE. 0 < VIN < VIHMAX)DEH T TIXRKRIMA/EVDERM
ANDAREMEMNHYET . T—2 > —F Hot Socketing Specifications”ZZSHBT &LY,
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"’l'kg 2:9. FSA T8 AIZDINT

Input/Output ViL Vi VgL Max. | VgyMin. | Ig Max.* | lgy Max.? PAD |Pin Function [Bank
Standard Min. (V)? Max. (V) Min. (V) Max. (V) (V) (V) {n;uA}--"'-{m&) 1IPL2A 3
= - _; = 63]GND -
gﬁﬂf 533 0.3 0.8 2.0 3.6 04 | Vooo-04{—p7 A2k 22 EiHD 2
- 16 -6 66|PB11A 2
0.2 Veoio- 0.2 '.’9,1 -{},‘1“." 67|PB11B 2
68|PB15A 2
* XO3L DataSheet (syslO Single-Ended DC Electrical Characteristics) &4k #% 69|PB15B 2
LROEDESIZ, XOLOFSA T EFMAAEEE B LA TRETT , BELLFIZ&>T, BETE .
BHEFELGYET DT, T3 — M TEIFEZRIZELY, 2|PB18A 5
XO3LRDI/0/\YI7—DESATHREERIFUT DL ILHKIAHYES 73lPB18B 2
[The average DC current drawn by 1/0s between GND connections, or between the last GND in an 1/O 74[NC -
bank and the end of an I/0O bank, as shown in the logic signal connections table shall not exceed n * 75|GND -
8mA, where n is the number of I/Os between bank GND connections or between the last GND in a H
bank and the end of a bank. ] JU7[ED =
BankMGNDFEZ#%51/0. $LLIZI/O BankRIZH SZREDGNDM51/0 Bank D iE TIZ&H SHI/0D AR HI 118|NC -
BLT, (FDOFE) X SMADFSATERZBATIELMFZL :;2 I\;:zc;m 1
Bl Z (X, XO3L-1300DE V) ARERFTEADLSIHE->THYFET, 121|PR2C 1
F#ERFET L. GND, GNDREID/ ODARFMIREZ>THEYET . 122|PR2B 1
&O T BMAXIKR=T2mALAY  IRDI/O[EEEH TRAR2MAETRSATFTHIENTEET, 123|NC -
AXRHBYDTRKIE16MALIEYET ) 124|PR2A L
125|vCC -
126|PT17D 0
RIZHEHETE TSI, GNDASBANKIHDI/ OETOARBEHM A FT LAKRIZH>TEYET, :

Eo T 8MAXAER=32mALEY . ZCDAKRDI/OIXZ B TRARIZMAET TRSATTHENTEET,
BIZIE. ZDBE . Nol120 [PR2DIDI/OM16MARSA T T BB EIZIE. BYIKIZEEHI6mAETLM
RSATFTBHIENTEEE A,

MachX03L-1300E 1) X b

Page: 15 =LATTICE



' Pf!.\g

BN\ ITFEITHR—FL TSR SATER

X LLTFDEYTY,

Drive Strength /0 Type
(mA) LVCMOS12 LVCMOS15 LVCMOS18 LVCMOS25 LVCMOS33 LVTTL33

2 YES
4 YES YES YES YES YES
6 YES
8 YES YES YES YES YES
12 YES YES YES YES
16 YES YES YES

- Diamond® SpreadsheetView, HELLXIpfI7AILIZT FSATREADEZEMAIEETT,

| Start Page ||

w1 Feports || E@ Spreadsheet View * [

.

ﬁ Type Namea Grou Pin Ban Bank_ wref IO _TYPE  PULLM: DRIVE
aill 1 %0 anPors BAAMIA MR PIA S REA 1)
i
= 2 B Clocklnput  Clock M FLEs MR WCKMOS25
L]
ﬂ; 3 B Input Port Clk_En A P A DWCMOS25
"l % Input Port Aclr MiA P A DWCMOS25
I 5| ouputPort Q7] |MA 24 7 AU A LVCMOS33
Virml'
s Output Port GI[E] I FUA RS YCMOS25
k)
= 7 Output Port @[] A FIs A WCMOS25
ﬁi f Munit Port 3ldl [RIEY [RIEEY B IWCMOSTA
[ i |
- =
Q._ Port Hssignments,? Fin Azzienments | Clock Resource I Foute Priority | Cell Mapplnﬁ I Gilobal P

Page: 20
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RS0 290, ZBILVDS IFRSIZNT

l%EJJLVDSJUJLOL\'c
E8)LVDS A A1[ETop,Bottom,Right,LeftE THD/\> YU THEATEETT,

- FERTA/ORBTEHRTICLTES, _|PAD|Pin/Balll Bank|Dual Function |Differential ]
<BFI>HEDE)ALDPL2A,/PL2BD XSG EFHRT7ETHFHLIEELY, 1|PL2A | 3 |L.GPLLT.FB |True OF PL2B
Diamond® SpreadsheetView Cl&TruefllZ 731> L TL=&LY, 2ING el =

- EBVDSANTHAT HHE. SHBISHRIFER100Q Ao S oIy L— 22 2 R 0P ors ome PP
YET , (Bank2 DA AP IRIETHY) 5[PL2C_| 3 [LGPLLTIN |True OF PL2D

- ZEBILVDSAAELTTH AU ENIBE . REPull-upAENELTYET 6]PL2D | 3 |LGPLLCIN |Comp OF PL2C
FDE.T—ITILEANEESILETT)r— 3> DHEIZIE. Floating 7INC - |- -

BHIED &, N TIZAILE—DJNEBABE(IZHEYET, glpLsa | 3 |pcLkT32  |True OF PL3B

- X7PYoradvHEFHERALLVDSOH AlETop/ SV Y DA/BRT . A 3|PL3B | 3 [PCLKC3.2 |CompOF PL3A
[ZBottom /AU DA/BRT DHMIELTHEYET,

T T T T T T T T T T

S ER R IR iE L 100QA A : |
\ i |

' |

. L I

AD=100chmsZ> | —K\:,_ |

(£1%) i ..:f’ff I

: I

: |

|

: |

: : ] |
Diamond® SpreadsheetView, HLLLIpfZ7AIL | ) XO3 Device |

(* LVDS25E(FXERALEWLTTELY)

[CTYLVDS25” &% E L TZ&ELY, o o e

Page: 21

== LATTICE



RS0 9.0, ZBLVDS IIFRIBIZONT

EZEBILVDSH AIZDULT
ZBLVDSH NIFEDLVDSEBEEILVDSD2 O FELET
PAD|Pin/Ball| Bank |Dual Function|Differential High Speed
EDOLVDSH A i

PL2A 3 |LGPLLT_FB |[True OF PL2B -
— TopBank (Bank 0) /\> U DAL THYET . EVJRNTHERLI-GE :

INITN True OF PT17D -

High SpeedDIE B [Z"TRUE” DRk A\ A/ ONEDLVDSXHsl/0O T, |128/PT17C | 0
FARTRI/0F. ZFANERUCLKEERTICLTTELY, 129]pT17B | 0 |- Comp.OF PT17A| TRUE
- EMLVDSTHEAT A5 A . VCCIOIZIE3.3V £ LLIK25VEENNT HHE  [130|NC il - -
MNTELVET , Diamond® SpreadsheetView, £ LLIEIpf 77 ILIZT 12; EI:;S 8 - grue_og;;r(?c TRUE
“ ” === s _ omp_Urr_ -
1/0 TypeZ “LVDS25”[ZERTEL TLIEELY, 33lpTiec | 0 - True OF PT16D -

- S EREBESYVEE A BIFETOHBE)

#eLILVDSH 73 (Emulated LVDS)

- Top,Bottom,Left,Right £ TD /NI THELILVDSH AELTHERATEET .

- EATBH/0E. ZEBMAHNERUELEFHRTIZLTTSL, (EMLVDSEELY
"TRUE"DiEdAHYEEF ARSI NEETA)

- B LILVDST{HEEHT 184 . VCCIOIZIZ25VERMT ALEMNTENET,
WARBIIZ . LVDSZEE AT A D/ D(F25VA U B8—T A ATLHINMER
TEFERBADTITEELESLY,

- BAFY—IL ETIX. SpreadsheetView, £, LLIXIpf77AILIZTI/O TypeZ
“LVDS25E”1Z SR EL TLIEELY, FSA T EFRIE8mAIZL TLEESELY,

- MG IHERARBE(CHYFES  FRERR—SEFTET I,
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VCCIO =25

| 158
}—Eh—\m %

L

—/\W—
8

L ]
V

|
g VCCIO =25
I 1s8
o
Orrchi Off-cMi
< P p

Emulated

VDS
Buffer

DT T ERIEHERLILVDSD EE D H
WHELEBYET . EOLVDSOBIZIXNHE
HYFEHA.

Ofixhip Orrchip

Mota: All resistors are +1%.

CDRIFERIFEDLVDSTH, #EILVDS
THREICRYET,

(Bank2[Z[F R IGERMS AL TLVS5T=8
3 T DO RRERIZIFTETT,)

Page: 23

=LATTICE

© Macnica, Inc.



HE=EBLVDST Oy
* M T—2— BT,

Heavily loaded backplane, effective Zo ~ 45 to 90 ohms differential

—— e e e e e = — 4

80  45-90 ohms

© Macnica, Inc.



BEELVPECLT OvHYE
* FHIET—2—FECE TS,

Off-chi Off-chi
P, < p

.I'I'rm|ﬂ = 3 3"!" : :
| |
\K i 93 ohms i
RPN ] 7
| |
1 1
V, =33V, : +
8 e l 196 ohms gmﬂﬂhms !
| | -
w\ ' 930hms |
16mA [—A . (]
/ : Transmission line, Zo = 100 ochm differential :
| |
On-chip | ! On-chip
| |
| |

© Macnica, Inc.



EMIPIZAvSE

MIPI D-PHY Output

MIPI D-PHY Input

Vcceio:1.2V

[BESRKRIZDOULVT]
F LPE—FEICERT HLVCMOSIES
I HSE—REFICERT HLVDSIES

[SpreadSheetView_E TDI/O Types&E]

Vccio:1.2V | I
l : - Tx {8l
| RLisea | % % :LVCMOS12
LR o 7~ : LVDS25E
: RT:50Q | & : . RX{B‘“
Vceio:2.5V : RH:3300 l Veeio:2.5V #:LVCMOS12
e Dp Dp : > 7% :LVDS
—vos | | LVDS
L on Dn ; (R
| | LPE—REFEAT RIE. ERD L3I
—ivemes i = | % LVCMOS12 Buffer&LVDS25E (Rx{8l (& LVDS)
2 i }—L R —— Buffer£wired-OR{ERELE T,
‘@ | | HSE—FO ARSI HIHE L. LVCMOS12
- | _— e | ot Buffer&wired-OR$E#i %912, LVDS25E(Rx{8l (.
< | P P, LVDS)Bufferd#HEMEET 216>, EEEHEIL
THIEMNAIRETT,
age: 26 =LATTICE
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AL 2416, ABRAYFUTISEB/AXDEE

[SSO]

—fB@A9IZCPLD. FPGAIZEWTRRICRAMYFUITTHIHAEL RV, WARE VE—ERTICHT=
HTEVTY AT HE HAEURRIBRAMYF I T EERICEIBRERROEHTI IR
INDOUZDREL, BBRNREMEZRECTEBNALHYET,

SSO/ARAMEELTLUTDIEBEZIHRET TSN,

WSSO/A X%=&EELI-&EtH%

-HAELER—I/0/\2) , —EFRICH =%,

-tHAE> DSlew RateZFSlowl[ZERTET %, (Diamond[ZTERE RI&E)
-HARDATEIEEZ/INET S,

-SSO Analyzer|Z&ASSO/ A XA REFEOREE.,

SSO Analyzer@A—HI=—aF7JLIZDEELTIE, L FURLIZZEWVET,

Page: o7 =LATTICE


http://www.tecstar.macnica.co.jp/product/lattice/LatticeSupportHP/manual/LatticeKKManual/Diamond_UG_Joriginal/D2.2/UGJ-D20_SSOanalyzer_v22.pdf
http://www.tecstar.macnica.co.jp/product/lattice/LatticeSupportHP/manual/LatticeKKManual/Diamond_UG_Joriginal/D2.2/UGJ-D20_SSOanalyzer_v22.pdf

=A50000 2:1, DDRESEDAME, HRBIZDNT

mx7)>7aoyy

04557 TILI/O(PIO)EILIZHEARAFTFN TLNA/N—KTHAOTY,

S8 ADDRA UV A—T AR, T1ILVDSD ) NS/ YIZERINET,
MachXO3LTF /N A TIL. I/ONVIDMNBIZGCTIREADX T T L EFSFTEET,
(E¥#A1FXTN1281 p.1 Tablel [ZERE A SELVED)

W70y hMERTESBanklZ DLV T(XO3LY R T)

Gearing Logic Definition Gearing Ratio Left Right Bottom Top
DDR x1’ GDDR 1:2 or 2:1 Yes Yes Yes Yes
Input DDR x2 GDDR 1:4 — — Yes —
Input DDR x4 GDDR 1:8 — — Yes —
Input DDR 7:1 GDDR 1.7 — — Yes —
Qutput DDR x2 GDDR 4:1 — — — Yes
Qutput DDR x4 GDDR 8:1 — — — Yes
Qutput DDR 7:1 GDDR 7:1 — — — Yes

LEERT Yes"ERESINTULNSBanklZTEF 7T AOVIEFERT HEMNAEETT

DDRx1[X 2 THDIRENDMachX03T/A\AL A TH BRIEETT,
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XO3LDAY 47 L—avIZDNT
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T R——
— U
~— —— -

M=A5°0 0 3.1 Dual-function /OIZDLNT -

Dual-function 1/0l&, FTROMLEBEITIC&IZLYUser II0OELTHERATAEMNREETT,

E % 75 [ BERE
Diamond® SpreadsheetView|ZT JATAG_PORT D% E % “DISABLE” [ZL1=35E& . JTAGENBE > MDHigh/Low® Hil{El
IZ&KYITAGEREVH#RNB/OELTUYEZTHERT HENARETT,
JTAGENB I Low :TDI, TDO, TMS, TCK XN AI/OLL THEBELE T,
High :TDI, TDO, TMS, TCK [FJTAGERE L THEBELE T,
¥ JTAG_PORTDEREZ “ENABLE” 2R EL TULVSI5E . JTAGENBE VLRI 0EBYET,

PROGRAMNIZENMENBIEE M Highh SLowlZEBIE T HE. T/NA ANV T4 L—aVE—RIZRYET,

PROGRAMN | T | = {2 a2 945 L— 3 mhi=(d. PROGRAMNE V£ R JLUAN TSN, (2B [EPull-up LTHEET ., )
SRAMMD OV 747 L—avd(ZLowhtE hEh b e, SRAMD WH L b THHEE KL, Fi-HighlZixb&
TINARDAL TAT =230 T—EDZIT ANER/BNTEZELEERLET,
INITN /0 F= INITNEVEN I SLowl TR F T HET TNAARIZAY T4 L —a0 - E—RIZIERYER AL
aAV745 L—2ar QBRI INITNIZE YR AR — L T5—ORRICERINET,
AL T4T L—a v RIZAEMDIS—HABREINBEINITNE Y [FLowl 24 Y . FDEIZDONEELLowDEEIZAELY .
TINAARIIAITITLEE A,
BROBIHZRAFIZIIPROGRAMNE L DR JUIZEDT, T/NA R a2 T4 L—2a0 %8S 5&. DONEEV [F
DONE /0 a4 =23 HIlowlZiEY AV T4 L—LaV AIEEIZSTE T T 5 EHighlZRYET,

KT NARZWOTTOTSLTREE, FHIETNAREZHLWVE—2TTOT S LT EHEESE. FEAERIC
LowlZ7E5T ., LowMbHigh~DERBAFELELEE A,

AL—TSPI(SSP) Tav 745 L—3>9 5000099 A A, £=IESPIBKUSPIE—FTarv 745 L—

2ar9 5600y HATY,

MCLK/CCLK [ I/0

SN I [RL—=TSPIQLoWwZ O T47HF VT -£LY AT,

CSSPIN 1/0 | RRASPIDLowZ V74715 FvT2L Y b T,

SI/SISPI 1/0 | AL—TSPILYFZILT—EAABELUPIRALASPIVY 7 ILT—E3H A,
SO/SPISO I/0 | RRASPIVY T ILT—RANEIVARL—TSPILYTILT—2H A,
SCL 1/0 | AL—TJ12C/ B9y A AEIVIRERCYAYIH A1,

SDA [/0 | AL—J12CT—RANB LUV RA2CT—2H 51,
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#1510 32 Dual-function IOZEEIOLLTHEES ZHE

Bl JTAGEN

Diamond®) Global PreferenceskY . JTAG. PORTZ"ENABLE”(Default)|Z9 A& CEE IOELTHERAT
BETY , DISABLEIZLT=18 & . JTAGENBZ N M SHighlZ TER TN IXITAGH S D FAA M H LT
BOTEERNBETT, TDT1=8. DISABLEIZF BHIFHEICIE, JTAGENBE > (X0Q #EHZGNDRE [CECE
L. 2T ITYyTHEREREHEKLLSICLTEE, ABR—DRIXITAGR—rZ2a2 74T IZERATES
FOIZLTHELCEEHRLET, p38ICHREIRORBEHE NI VET,

B TDI, TDO, TMS, TCK

Diamond® Global Preferences&kY . JTAG_ PORTZ"DISABLE” [Z5%5E L. JTAGENZLowl|Z9F A ETEE
I0&ELTHERARIBETYT . JTAGENA HighDBEFIZ[E. TDI/TDO/TMS/TCKIFZayY 24«5 ERBEVIZEYET,

l PROGRAMN, INITN, DONE

Diamond®) Global Preferencesd&kY) . SDM_PORT% "DISABLE” (Default)[ZEREL TULVE-12KC&ET
PROGRAMN / INITN / DONE QOE VI BEIOLLTHERTRETT,

Bl MCLK/CCLK, SN, SI/SPISI, SO/SOSPI, CSSPIN

Diamond® Global PreferencesdkY . SLAVE SPI PORT = MASTER_SPI PORT% ”DISABLE”(Default)|Z
BTELTLVE-{ZETMCLK/CCLK SN SI/SPISI SO/SOSPI CSSPINDE YV ILEEIOELTHEATIEE
T9,

B SCL, SDA

Diamond® Global Preferencesdl . 12C_ PORT% "DISABLE”(Default)|Z8%TEL TL\f=12{C&TSCL /
SDADE VL EHEIOELTHEAREETT,
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he

.
o

D JITAGA U ARATI—REHRITAHIELFHELET,
TCKIE2.2KQ THETILA DL TMSIZ22KQ THERTIL TV T T A EFHELET,

@ JTAGAVA—D A AKFEAEERLI-15 S (JTAG PORT=DISABLE) . JTAGENE > [0 Q 1% GNDRS
[CEEEL. M DTILT7YTHEBRZEEHKLLSIIZLTEE. AN—DOBIZITAGR—rEaVT45 12
FERTEDLSICLTHELI A #HELET,

3 PROGRAMN,INITN,DONEEVZ BT S EEHRELET,
VecioO(ERIBAAZIVYT TIAHE EMBER)IZ22kQ - 4TkQ TTILTvITLTLEELY,

@ PROGRAMNE U [ZHaV 745 L—a BRIV A5 0 BBIZIXERLEL TS,
BRI ENYERN LT BIHERIX. VT4 L —3 T TERIDONER T H— SN -, #+~
BB msecl ED+ 0GB EHERLET , DONEHA LowD IKEETPROGRAMNZ R JLLTIEWMFEH A
F1-. ERTZAFIZIZPROGRAMNZLowE EIZL TIEWFER A, BRI AFRIZPROGRAMNALow|Z
BEESNTWET EIVT4TL—avZRBLTLESREEAHYET,
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® TIRFREIE. SNEZLow LTSN,
a7 L—av([CkBMLTLESHREE A HYET,
SNE > [EVecio2(ERAMS2 Y TIULE EMNBEIR)Z2.2kQ - 4.7kKQTT LTy T LTSN,

®Dual functionE [ TEAETA—HI/0LLTHEALGW EEHELFET, $HITPROGRAMN
[2DWTIX, A—FI0ELTHERT HHEE TH, BREEFHFIZIXPROGRAMNEL TOHERENH
MBEZDTIA—H—I/0OELTHERALAEN EFRHRV-LET,

— ‘BLATTICE
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@ PLLIZAHWAYO0v9Y A NES(X.GPLL EVEERALET,
7547 oAy RIZIEZPCLKEZEARALET,

@ FEADRNAIOIZDEFELTIXIRHTI IS Do EN=HI-2EHE>TWVET D TETAH—TUIZLET,

@ S5VRLSUMIERIELTEYE R A,
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LI T DO#RIZ, XO3LTIl&. UFM(User Flash Memory) D {XH Y IZ2@FE TEZ AL E A FELNVCM

(Non—Volatile Configuration Memory) ZE&EHLTEYVET,
i8] . XO3LIZIXUFM(Z¢User Flash Memory)lZZE LVEH Ao

MachXO3L MachX02
Embedded Function Block (EFB) Embedded Function Block (EFB)
NVCM Flash Memory
Configuration Feature Row Configuration Feature Row
(m;ﬁ;‘r‘]’g NVCMJ|  (including (including f§ UFM | (including
USERCODE) TracelD) USERCODE); TracelD)

Flash Command Interface € » JTAG

Configuration

NVCM Command Interface k—» JTAG

4 Lp Configuration
Slave

Primary Slave Primary
a 12C Port a 12C Port
@© ©
b L p=
s S d 3
A B econdary . B Secondary
User Logic =3 2C Port User Logic ¥ > 12C Port
o o
m EFB o EFB
[T L
w SPI Port u SPI Port
User Logic [+ User Logic
v v A A,
PLLO/ Power P
PLLA Controller ;PDILIL(:/ cgmﬁfer
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BERE

DISABLE( Default ) SDME—FDBEDERIV T4 L—3avEVDRIRTT,
o0 BT PROGRAMN PROGRAMNE > D # B %
PROGRAMN_DONE PROGRAMN. DONEE> DA B 3h
PROGRAMN DONE INITN  PROGARMN. ININT. DONEE> D H B
SLAVE SPLPORT DISABLE( Default ) s ERSlaveSPIIR—rZ2F| AL T, NEFlashi27 A4S S LA E XY —F 3 BEIZHEIZLET .
ENABLE
8 EORT DISABLE( Default ) 12CIC&kBa2 749 L—3 w57 O RAT BEEIZIZENABLEICLET ,
- ENABLE DISENABLED 5 & . EAESDA/SCKIZaA—H—I/0&LTHEATEEY,
DISABLE( Default ) L ERAVS SPIE F TBitstream 774 JLESRAMAL D45 L—a 9 BEIZENABLE[ZL
MASTAR_SPI PORT ENABLE F9 ,DISENABLEDIZEERE XA —5—I/0LLTHEREEFT .
EFB_USER F1=. EFBZF|FL TMasterSPIZ#E K J 535 & [ZILEFB_USERZ:EIRLET,
B A H AY — H
COMPRESS. CONFIG ON( Default ) ONDIZ A . Bitstream F7AILEEHELET . YVINIITT7IE. EfEL1=BitstreamI7 A L%
OFF EmLET,
CFG( Default ) CFGIZEREL-1BA . EBROVEAESF S H -0 745 L— 3 BitstreamT7 M ILERA
CONFIGURATION EXTERNAL BiFlashlZ##ILE 3, EXTERNALIZEREL-15E . S EAEY [CEBROWHIEZ S OT-
bitstream77 A ILZEHRLE T,
OFF( Default ) ONIZERE L= 3HEJITAGD T/ 4/ RIDCODEZF L—H RIDHRAZLIA—RIZEREFTEHIEN
MY _ASSP
ON HEES,
OFF( Default ) NVMEM— NVCM7ZIT1)—R/\y O R A % 5E
ONE_TIME_PROGRAM NVMEM NVMEM_SRAM—NVCM&ESRAMMD ! — K /Ny F AR E
NVMEM_SRAM
OFF( Default ) ONDI5E | sysCONFIGRJITAGIR—hEA LD —F/N\VIEHEET
CONFIG_SECURE ON B, CDBZEFIZHBLVTHUSERCODETLY) 7 IX—K AT TY .
OFFDIHFE . U—F/\yONA[REEBYE T,
Ky =] [ 2 E—Ed 7!-~ sl
MCCLK FREQ gg&;(oefault) ROV DERBEHRTE CTEET , Default2.08MHzEHE->THYET,

% Diamond3.1IR7E

P . 36 = A . ' ’
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JTAGPORT

ENABLE_TRANSFR
SHAREDEBRINT

MUX_CONFIGURATION_PORT

- sysConfig
- SOM_PORT
- SLAVE_SP|_PORT
- [2C_PORT
- MASTER_SPI_PORT
- COMPRESS_COMNFIG
- COMFIGLIRATION
- MY_ASSP
- OME_TIME_PROGRAM
- COMFIG_SECURE
-~ MCCLE_FREQ
- JTAG_PORT
- EMABLE_TRAMSFR
- SHAREDEBRIMIT
- MU _COMNFIGURATION_PORTS

ENABLE(Default)
DISABLE

DISABLE(Default)
ENABLE

DISABLE(Default)
ENABLE

DISABLE(Default)
ENABLE

DISABLE
DISABLE
DISABLE
DISABLE
on

CFG

OFF

OFF

OFF

2.08
ENABLE
DISABLE
DISABLE
DISABLE

ENABLEDIB A . JTAGEAE Y (TDI/TDO/TMS/TCK) NEMIZHYET . EAEY
JTAGENBIZA—H—1/0&BYET,

DISABLEDIEE . JTAGERAE VA —F—I/0LLTHERITHYET .,
HREJTAGENBOAE R ELY . JTAGERE > (TDI/TDO/TMS/TCK)[Za—H—I/0&L
THEARIEETY . JTAGEA T B35S IZILITAGENBIZHighZE ASILET

ENABLEMDI5E . TRANSFRIEEEEEZEMICLET . EVDREDREBE (T—2ELULSA
AT—RERETHENAHEEKFET, (XarTIq0FL—ardh)

ENABLEIZERE T H&. B DEBRsTHAM SN AT ICRILHE L 77/ IIL =X B oI 5EIC
LFET ., chik, HBOWHALEIE—DHERET HET. EVRRANI—LD Y (X%
WAOSHDZIENEEET,

2THDAVI4FaL—LaVERAR—E1—F—I0BMDT=HIZ, BT EHILENTE
9,

Z 52D #kIZDiamond Spreadsheet View_E M Global PreferencelZT
EMNHEFT,

% Diamond3.1IR7E
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SDM ModelZ. RERIZFLASH,NVCMZRNEL TS T /INM ADH DHEEETT,
FPGADHERZAL I4FXaLl—2ar D= DFEREATZFEHT (2, AR
DIZvaROMM LAY T4FXaL—avE ETLET,

Self Downloada> 749 L—avE—FDF| R ITLULT T,
- Speed : XO3LIZ#mMsLINIZEEILET
- Security: AV 74T L—ar T —2HRETHRHONE=6.
NERD DA HEINDDENITVEE A,
- Reduced Cost: MachXO3LD T OS5 LMD =824t 1T DROMZE
BATOIMDENELGYET,
- Reduced Board Space : S 28ROMB DERAR—ANRAHET,

NVCM

i

Configuration
Logic

i

X03
Logic

Page: 38
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HEixR EDITAGHIRIALFPG

ADITAGE FE %KL . Diamond ProgrammerEE A HoO—K4—J LEALNT, FPGAZOV J4¥ 2

L—3yTEET, F-. S EBDNFSPI FlashiZxt L THFPGABRETIOT S30 0 §5EMTEET,

» JTAG _PORT = ENABLE

I~"I:I:I\:\ﬂ'lll'l"h’!

XO03L-"E”( Vcec=1.2V Type )

33V

Perwer Supply

» Corlig Completion
-—# Gaoriig StobesErmes Flog

Reefre=sh [re—config) rigger

¥
o~ g--;—-— ==
oo g DO
ol g T ¥
o Torw f
™ | W TR [DONE)
sl e = - -—-
4 PROGRAMM [In L
ald = GhD )
a1l |-J|:_~| ‘4
TG ' l &7K
t—-— wr
¥ Voson
v

* JTAG _PORT = DISABLE

Weooanoaas

.

Tm
THE
cK |DONE]
T =

XO3L-"E”( Vcc=1.2V Type )

Fowor Supply

------ » Conhg Completon
------ » Config StamsEmor Flag

EHIE. XOLD'E’' (A7 EJR1.2V)E{F
L. VccioMET33VTHEHT BIEZE DB

<BEAYUO—RETIHE>
JTAGENB&GNDZE DS
0QEIMZENT

=>

JTAGENB#AHigh& 7Y |
TDO/TDI/TMS/TCKIZ

JT”"SESE‘ FROGRAMN in] f—m L w—— Rofroeh g config) Tiager
3
27
l = BREVEGYET,
1 ¥ooo Voom
Page: 39
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2.

AT 4.3, MSPI Model=2UNT

H—K/\—F DA ASPI FlashZ AL T, FPGANDMasteré&zYa J4¥ 2L — 3052 E1T79 HMode T,
1. 5V ERSPI FlashAEY[ZBITSTREAMT77A LD EZAHAFITULVET,

Diamond®) SpreadsheetView_t T"MASTER_SPI PORT”%#”ENABLE”. CONFIGURATION%Z"EXTERNAL” IZEREL A K LT-
JEDECT7AJLEXO3LIZEZAATT,
EREBHRATIIZPROGRAMNE U E R LT BT ETXOILIESPI FlashA € M5 745 L—3 &1 TW0VET,
X TESPI FlashA ) DE VB IEIRVA LY ELZYET,
XTIWTIT/TINEGUENET INARIEKFELET,
¥ SPI PROMMD E R EMCLK,CSSPIN(Z. Vecio2 TTIL 7y T L TLIEELY,
Vccio2 Vccio0
S Z [ 45
. . L GND
4. 7kohm SP| PROM TMS MachXO3L MASTER
Option TDI
. o From JTAG TDO JTAG SRAM
4. 7kohm TCK : ¢
B 2.2kohm c i MCLK Configuration
——o «—
Q SPISO SPI Logic
D SISPI Controller ¢
< /ICS ° CSSPIN ) MachXO3L
Vccio0 Logic
] OPTION
From CPU INITN
e DONE
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; i:é -
=AL S 4-4.SSPI Model=2L\T
AL—TSPI/A—Dx—RERANT, ST R F— (CPUXCPLD#E) MFPGAIZH L TT —4% X ETHIETaAVT4F¥al—
230% X179 HModeTY
-2 A—5(MCUZEE) AV 5 SSPIZ 4T L T (Offline/Transparent Mode ©) SRAM/NVCM/Feature ROWZEZ#1 2 5 EMNAIRETY
“TIWT YT/ TIWEDUENET A RIKFLFET A FFITCCLK/CSNIE /A XIZBEL TZELY,
1. Diamond® SpreadsheetView|Z TSLAVE_SPI PORT#%"ENABLE” (Default “DISABLE”) 288 ELXO3LIZEZAHAET,
(REZFAHDXOILIELSLAVE SPI PORTAENABLE” 2> TULVSIKBEL R TT . )
2. SPI Master®m™5XO3LAMONVCM/SRAMIZAY 745 L—2ar T—8DEEAAHEITVET,
3.  PROGRAMNE Y%K ILE B hH, SSPIIR—FMBREFRESHOR U RAB5Z 52T XOLDB IV I« L—30 T 0VET,
[, CPUfAl D Lattice H» 5SSPI Embedded CY—AMNABEINTHEYFET O TITFIATILY,

S E [R5 Vcceio0
uC MachXO3L SLAVE
g VASTER BERERER
Option NVCM/SRAM
l 4.7kohm CLK ® cee ¢
DI ¢ SN
> SPI iqurati
SPp| Do I o ¢ , Configuration
Controller | gy, N Controller Logic
. > l
MachXO3L
. PROGRAMN Logic
INITN |
< ® > OPTION
< ® DONE
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= AS5E 0 455,12C Model=DUT

AV A—5(MCU%EE) M BI2C PrimaryZ 4t L T (Offline/Transparent Mode ©) SRAM/NVCM/Feature ROWZZ &% 52 ENTIHETT
-12C(10bit/7bit AddressE—NK), 400kHzZE TXI s,

TIWTIT/TIWEIUNENEBT A RIAKFELET
1.  Diamond®SpreadsheetView|ZTI2C_PORT% "ENABLE” (Default “DISABLE”) [ZERTELXO3LIZEZIAAET,

(REZAHNDXO3LILI2C PORTHNENABLE” (25> TLV\BIREELRIFR T, )

2. 12C Master®h5X03LAONVCM/SRAMIZAY D445 L—3 0 T—ANEZAAEFITIVET,
3. PROGRAMNE KT LT B, 12CR—F M SREFRESHOT U RE S5 2 A ET XOLDBIAV I« L—30EFT0VET,
ia]1 . CPUI D Lattice h5I12C Embedded CY—AMNAEBE SN TEYET DO TITH AT LY,

5% [ B2 Vecioo
ccio
4.7kohm uC MachXO3L SLAVE
pullup MASTER l l l l .
Option NVCM/SRAM
SCL SCL
° > ¢
. 4.7kohm 12C
pullup 12C SDA SDA Primary ) Configuration
Controller | ~ ¢ Controller Logic
MachXO3L
. PROGRAMN Logic
INITN 4
< ® > OPTION
< o DONE
SLAVE_ADDRESS = “yyyxxxxx00”
. [ 1]
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Dual Boot Model&Master SPI&ESDM ModeD i AZFEALIzaY 74X 1L —L a3  DIEEEEEHS=HDY) 12— 30 TY,
F9 . XO3LIFHEBDSPI FlashhrSPrimary Image datal=CTar 749 L—30&1T0WE T,

AM—. A 745 L—a 0 NRBLT=IEEIZIE. REBDONVCMM SGolden Image Datal=Tav 749 L— 3V BELET,
AV T4 L—2avIZRBLIzC LT U T 2RICKYNETHIBINET,

1. BitstreamZ7 4 JLMDCRC ErrorF 4 Golden Image

Data
2. O—KFRTBBDRAALINIVEADIS—FHKAR .
Vccio0 For XO3
£ — @
l l GND
. 4.7kohm SP| PROM T™MS MachXO3L MASTER
Option TDI
From JTAG ITAG
. 4.7kohm 1DO
ﬁ ICK <
B 2.2kohm - MCLK Configuration
- L >
Logic
SISPI_, ) Pl o g
SPISO Controller l
. CSSPIN ) _ Machx03L
Vceio0 Logic
PROGRAMN TGN
From CPU & INITN
DONE
—e
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O 4.7k-10KQ

=

4.7KQ

.8

Ay

LatticestFPGA
LatticestCPLD

TDO

TCK
TMS
TDI

TDO

Latticett FPGA
LatticestCPLD

TCK
TMS
TDI

4-7. 5 ZRBIBOEITAGEIRDF 1 &k H

ISPORH%

Vcce
GND
i — |TCK

TMS

TDI

v

TDO

Vce, GNDHERSHELRHYET,

SEULEDTNAREZFzAUTHEE. HLLIEBENT1mERBA LGS
TCK, TMSOIEBMITAGOR IR LYIELEBIFEHBLALY, /A XHBD->TLES
BN HYET D TT/NARSEEIZ/\YIT7ELDEMLTTILY,

e f(L—ZHARUVNITAGF—UIE, ATRETHMNILTDI, TDO (U T ILSAIN)IZENEN

Damping#&$i (0 ohm) Z 0L TEE0Y,
DTN\ DO EHRENE L. JITAGFI—V R B ITHTeNnET,
QR FIZEB/AREMA-WGE ., BRIEZEANIEKNTT,

« ZTOMh, FEHICOFFELTIE. BAERD Y= a7 IILIITAGEREEFHERIZZE T,
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http://www.tecstar.macnica.co.jp/product/lattice/LatticeSupportHP/manual/pdf/d_01_JTAG_Board_Design_rev1.1.pdf

& o
4-8. IN—3 BT
Revision: Date: Author: Modify or Add:
1.0 2014/08/29 ishigaki Initial
2.0 2016/01/06 ishigaki P14 (1) R EZIAAX03T 734 X JINITN - DONED N EF AL EE % Pull-down AN SPull-up~NZE R
3.0 2019/05/08 Fudo [4-3. MSPI ModelZD W\ T 1DSEEBHIEIEIE
4.0 2020/07/03 Fudo P13-14 NERPull up/downDIEHEIZEEL TEHEHIZENN
P13-14 REPLIENEWNERE U (CDH AN ENIBDIRIIEZE3.0kQLU T EHE | [CEER
P33 SNEVOAEAIEBIZET SEEEIEEEM
5.0 2021/10/26 Katsube P15-17 PROGRAMNE > /SNE > D 4} ERALEEPull-upZ B 0
P18 PORfZFAHIMNIEEI/OIKBEZE Hiz, Pull-none~EIE
5.1 2022/03/16 Kudo p15-17 LA 7O MEIE
P18 POREBREHZ AR
5.2 2024/03/04 Nakatsuka P6 BESIL—MAEEIELE
Page: 45 =..LATTICE




	スライド 1
	スライド 2: はじめに
	スライド 3
	スライド 4
	スライド 5
	スライド 6
	スライド 7
	スライド 8
	スライド 9
	スライド 10
	スライド 11
	スライド 12
	スライド 13
	スライド 14
	スライド 15
	スライド 16
	スライド 17
	スライド 18
	スライド 19
	スライド 20
	スライド 21: 2-10. 差動LVDS I/F対応について
	スライド 22: 2-10. 差動LVDS I/F対応について
	スライド 23
	スライド 24
	スライド 25
	スライド 26
	スライド 27: 2-16.  同時スイッチングによるノイズの影響
	スライド 28: 2-11.  DDR関連の処理、対応について
	スライド 29
	スライド 30
	スライド 31
	スライド 32
	スライド 33
	スライド 34
	スライド 35: 3-6. XO2とXO3Lデバイスの違いについて
	スライド 36: 3-7. Global Preference Settingについて①
	スライド 37: 3-8. Global Preference Settingについて②
	スライド 38: 4-1. SDM Modeについて
	スライド 39: 4-2.  JTAG Mode について
	スライド 40: 4-3. MSPI Modeについて
	スライド 41: 4-4. SSPI Modeについて
	スライド 42: 4-5. I2C Modeについて
	スライド 43: 4-6. Dual Boot Modeについて
	スライド 44
	スライド 45: 4-8. バージョン管理

