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1-4 P19 ECP2/M
1-5 Serdes (ECP2M P20
5-1 P53
ECP2/M 1/0 Bank I/0 5-2 Initialize ON P54
5-3 Initialize Programn P55
2-11/0 Bank P22 5-4 P56
2-2 I/0 I/F P23 5-5 Wake Up( P57
2-3 I/F P24 5-6 WakeUp P58
2-4 P25 5-7 WakeUp P59
2-5 LVDS I/F P26
2-6 I/F P29 ECP2/M SPI-Flash,Serial-ROM
2-7 GearingBox P31
2-8 ON I/0 P32 6-1 P61
6-2 SPI Serial Flash Vendor List P62
ECP2/M
ispVMsystem ECP2/M
3-1 P34
3-2 P35 7-1ispVM System P64
3-3 SPI Flash+1FPGA P36 7-2 Bitstream P69
3-4 SPI 1Flash+2FPGA P37 7-3 P71
3-5 SPIm P38
3-6 SPI P40
3-7 Slave P41
3-8 Slave P42
3-9 JTAG P43
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ECP2/M
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Vcc Nl p v 1.2V
Vccaux 3.3V 3.3V
Vccio(0-8) 1.2V/2.5V/
3.3V Bank
T.2V,2.5V, 3.3V Vccio 3.3V Vccaux
Vccio8 Vccaux
Veepll 1Rl Vi PLL 1.2V V
ES
VREF1 X - (HSTL )
VREF2_ x 2 VREF(VREF1/VREF2)
Bank3,8 Vref /1O
DDR I/F VREF1
Vcej RV Z50 i VCCJ LVCMOS JTAG JTAG
3.3V (VCCIO )3.3V Vccaux

ECP2_ECP2M_design_guide_rev.6.5.ppt

Page 5

'“r°" " Semiconductor
.= ==« Corporation

Bringing the Best Together




- cSt“arﬁ-a—. ECP2/M

any:‘ T ——

. ,Vccio8 Bank8 Vcc Vccaux
Vcce 1.14V,Vccaux 3.135V)
Vcc Vccaux Vccio8 Vccaux
Vccaux Vcc
Vccio8 Vcc
Vccio8(BANK8 ) Vccaux 3.3V
. Vccaux 0 3.3V 30mV/us
. Vccio (Vccio0-Vcecio7) Vcec  Vcecaux Vcc,Vecaux
. Vccio8Bank Configration PROGRAMN,INIT,DONE Pull-up Vccaux,Vccio8
. ON PROGRAMN
Encription) (ECP2M"S"version)
* PowerUp Vccaux Vcc 1.14V) oV L tt' e
ECP2M"S"Version -+ a I ce
ECP2_ECP2M_design_guide_rev.6.5.ppt e gg?gg?a'}%‘nctor
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RT:Ramp Time
RR Ramp Rate)

Vce(1.2V) 100us-100ms 0 126V
Vccaux(3.3V) RT:100us-100ms 0 3.465V (Linear
Ramp Rate)

RR:30mV/uS 0.5V (Non-Linear Ramp Rate)

Vccio,Vref,Vccj 100us-100ms 0 max
POR) Vce 1.0v RT
POR On
vee 0.65V Vcce,Veccaux
POR=0 FOR
- OFF)
Vccaux 2.90v
POR=0n)
Vccaux 1.50V
(POR=0ff)
Vcce,Vccaux Vce=<0.30V Vccaux=<1.0V POR
POR
Vcec Vceccaux Vce>=1.0V Vccaux>=2.9V PROGRAMN Pull-up  Vcc
Vccio8 Vcc
0.01uF PLL
Vcc,Vecaux,Vcecej,Vecio
10uF
0.1uF
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ECP2/M
R —

Vccaux,Vccio8
PowerUp

PowerDown

Vccaux,Vccio8
Vccio8 Vccaux

PowerUp

Vce Vccaux Vccio8 Vccaux

Vccaux Vce Vccio8 Vce
PowerDown

Vccaux 30mV/us Vccaux 30mV/us
E— AVcci08 Vccaux Vccio8 Vcee
Vccaux=3.3V 1 Vccaux=3.3V
3.135v
/ Vcci08=2.5V Vcci08=2.5V

/ l/cc:]__zv 1.14V Vce=1.2V

~Lattice
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ECP2M” S” Version
Vccaux,Vccio8

PowerUp
Vce
Vccaux,Vccio8
PowerDown

Vccaux,Vccio8
Vccio8 Vccaux

PowerUp
Vce
Vccio8 Vccaux
Vccio8 Vccaux
PowerDown

Vccaux 30mV/us

Vccio8 Vccaux
I Vccaux,Vccio8=3.3V

Vce=1.2V

v

3.135V

Vccaux 30mV/us

Vccio8 Vccaux
2

Vccaux=3.3V

/ Vcci08=2.5V
/ l/cc=1.2V

“Lattice
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xxx_SQ_VCCAUX33 33V Termination

T SOWVCER 1.2v PLL,Reference

xxx_SQ_VCCIBm 1.2V/1.5V Channel m RX Open
xxX_SQ VCCOBmM =A1ESY Channel m TX Open
xxX_SQ _VCCTXm 1.2V, m

xxX_SQ_VCCRXm 1 2V m
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VCCIB,VCCOB SERDES
( Lattice Application TN1114
Intermediate Power Bus
WiCC2 1'2:Emm
Power Stage upplY

25033V 1.2v

Switching Switching Voo 2 . . Saan

Regulator Requlator » T o o J_1 J—m r|— T

1|:EI'PiI1 nF onF 1C0nF| pr_m-?-ﬂf
Tl T T T T T
= Diecoupling caps distributed
1.2v evenly as nluaa_ta device as
Linear gﬂ E possible
Regulator Eg S
g

e 233
x 8 D0
= -
8 S8
> S
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e —

1/Otype PinType (&)
CFG[2:0] Pullup
PROGRAMN Pullup
INITN Pullup
DONE Pullup DonePin
Pullup
CCLK or SPIm,SPI = Pullup
SLAVE =
DI/CSSPION 1/0 or 2) ISPI/SPIm Pullup
DOUT/CSON (ECP2) 1/0 or 2) / Pullup
/SPI
DOUT/CSON/CSSPI1N 1/0 or 2) / Pullup
(ECP2M) ISPI/SPIm
CSN 1/0 or 2) Pullup
CSIN 1/0 or 2) Pullup
WRITEN 1/0 or 2) Pullup
BUSY/SISPI orHi-z 1/0 or 2) ISPI Pullup
D[O]/SPIFASTN or I/O or 2) ISPI/SPIm Pullup
D[1:5] or 1/0 or 2) Pullup
D[6]/SPID1 or I/0 or 2) /SPOmM Pullup
D[7]/SPIDO or 1/0 or 2) ISPI/SPIm Pullup
TDI ispJTAG Pullup
TDO ispJTAG
TCK ispJTAG 2.2KQ Pull-down
T™MS ispJTAG Pullup
XRES - - KQ *+1% Pull-Down

Page 12
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SPI SPIm,
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CFG[2:0]

3.ECP2/M
CEG[2} | CFG[1] CFGI0] D[O)/SPIFASTN

SPI3 Normal (0x03) 0 0 0 PULL-UP

Fast (OXOB) 0 0 0 PULL-DOWN | SPI
SPIm Normal (0x03) 0 1 0 PULL-UP

Fast (OXOB) 0 3 0 PULL-DOWN | SPI
Slave Serial 1 0 i X
Slave Parallel 1 1 . X
ispJTAG X X X D[0] | CFG[2:0]

Slave Parallel

144pin,208pin TQFP

ECP2_ECP2M_design_guide_rev.6.5.ppt
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ECP2/M

I/10
ON

FPGA
DONE,INIT

I/O Dual-Purpose
1/0
iISpPLEVER Pre-Map Preference Editor Global "PERSISTENT” ON
ECP2M50 ECP2M70 ECP2M100 Dual-Purpose
I/0
DOUT User I/O
BANKS Vccio8 3.3V
Done CPU
Done High
PROGRAMN,DONE,INIT
PROGRAMN
CPU
LED
XRES 10KQ=*+1% Pull-down
D[O])/SPIFAST SPI-FLASH Pull-down,Pull-up

Slave Parallel 144pin,208pin TQFP

ECP2_ECP2M_design_guide_rev.6.5.ppt
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ECP2M

ECP2M SPI1,SPI
SPI-Flash 2
D[6)/SPID1 NC High
User I/O Output
DOUT/CSON/CSSPIIN Userl/O
Output

ECP2_ECP2M_design_guide_rev.6.5.ppt E E E E E E gﬁ?;oogf::tor
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[LOC][num]_GPLL[T, C]_IN_A GPLL PLL I/O
[LOC][num]_GPLL[T, C]_FB_A GPLL PLL 110
[LOC][num]_SPLL[T, CI_IN_A SPLL PLL I/0
[LOC][num]_SPLL[T, C]_FB_A SPLL PLL 110
[LOC][num]_DLLJ[T, CL_IN_A DLL DLL I/O
[LOC][num]_DLL[T, C]_FB_A DLL DLL 110
Xxx_PLLCAP VCO Right,Left 1
Open
PCLK[T,C]_[n:0]_[3:0] Global I/O
OPEN
[LOC] PLL (ULM LLM URM LRM
[T/C] T True C Complement P/N
[Edge] L Left) B (Bottom) R (Right) T (Top)
[Row/Column]
[A/B] I/0  (PIC) I/0(PIO)
ECP2_ECP2M_design_guide_rev.6.5.ppt gg?‘plg?a'}ﬂ;‘nctor
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. PLL T(True),C(Complemen) T
C Userl/0

. 170

. PLL PLL

-
EEm (&
EER
mEEm
EER
EEEREER Sem
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PLL T(True),C(Complemen) T

C Userl/O
. n_clki
n_clki n_clki PLL
PLL n_clki
Tco PLL
Tco CLKI PLL
D Q
CLKI PLL n_pllo =
Do
n_clki
[ m
. PLLCAP PLL VCO
PLLCAP PLL GPLL,SPLL)
PLL 2 PLL
Application TN1103 Lattice@
ECP2_ECP2M_design_guide_rev.6.5.ppt E E E E E E ggr:gg?ar}%lnctor
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GSRN Global RESET I/0 I/O Global RESET

OK
[LOC]DQS[num] DDR1/2 I/F DQS TOP DQS
* GSRN
Distributed-Ram FF GSRN
GSRN
* GSRN Place & Route Report Device utilization summary
RST

— Signal RST is selected as Global Set/Reset

-
Emm ®
o Laﬂl c e
mEEn
EEEEER
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(ECP2M

xXX_SQ_REFCLKP(N) Serdes CML Open
xXX_SQ_HDOUTP(N) m CML Output
xxX_SQ_HDINP(N) m CML Input
EEE -
~Lattice
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ECP2/M 1/0O Bank /O

EER -
~Lattice
mEEE
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P s

F,

T /O Bank

——
Top . LatticeECP2 2
3 8 9
L~ = = =
8§#§§E#§ 10 [@ 0 7 1 VCCIO
853556 222 2 (VREF1 VREF2)
I_'l_ — 11 I_]‘_ — 8 <
| b |
, | |
=== === . ( 45)
ke =TT _-JI—-"'m PCI
Vomor Ly (11 I VREF13)
. . ( ECP2M
Veepan 1 :g EI Ty e PCI )
REF2{T] | L= e
iy N s | Yoo 3
4 [ LV g & TOP
Veeoe LTI E: ey 3 DDR DQS, GearBox
Ve | :g R TQFP DDR  IF
REFzis) 4 L DDR
EAAN . g :l 1_:_'1'::’“
ks _ B T . (8 2,3,6,7) 50 LVDS
X I |
| |
e e e LVDS LVPECL
I I
ge &9 2z &g
SEE° SR Y
= - . LVDS
BOTTOM /0 I/F

~Lattice

“oners Semiconductor
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|/F

110
LVTTL LVTTL LVTTL LVTTL
LVCMOS33 LVCMOS33 LVCMOS33 LVCMOS33
LVCMOS25 LVCMOS25 LVCMOS25 LVCMOS25
LVCMOS18 LVCMOS18 LVCMOS18 LVCMOS18
LVCMOS15 LVCMOS15 LVCMOS15 LVCMOS15
LVCMOS12 LVCMOS12 LVCMOS12 LVCMOS12
SSTL18 I, 1l SSTL18 I, 1l SSTL18 I, 1l SSTL18 I, 1
SSTL2 (Al SSTL2 I SSTL2 I, 1 SSTL2 1,1l
SSTL3 L1 SSTL3 (] SSTL3 (] SSTL3 1,1
HSTL15 | HSTL15 | HSTL15 | HSTL15 |
HSTL18 I, HSTL18 I, HSTL18 I, HSTL18 110,
SSTL18D I, SSTL18D 1,1 SSTL18D I SSTL18D I,
SSTL25D I, 1l SSTL25D I, 1l SSTL25D I, 1l SSTL25D I, 1l
SSTL33D I, 1l SSTL33D I, 1l SSTL33D I, 1l SSTL33D I, 1l
HSTL15D | HSTL15D | HSTL15D | HSTL15D |
HSTL18D (] HSTL18D I, 1l HSTL18D I, 1 HSTL18D 1, 1l

LVDS PCI33 LVDS
LVDS25E 1 LVDS25E 1 LVDS25E 1 PCI33(ECP2M
LVPECL 1 BV PEC|S==i* BV PEC It LVDS25E 1
BLVDS 1 BLVDS 1 BLVDS 1 LVPECL 1
MLVDS 1 MLVDS 1 MLVDS 1 BLVDS 1
RSDS 1 RSDS 1 RSDS 1 MLVDS 1
RSDS 1
PCI PCI33 PCI33 PCI33 PCI33
(ECP2M )
LVDS LVDS (3.5mA) 2 LVDS (3.5mA) 2
IIF LVCMOS
/10 50
ECP2_ECP2M_design_guide_rev.6.5.ppt : gg?‘plg?a'}ﬂ;‘nctor
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Input Standard

Vper (Nom.)

Vcc|01 (NOI’I’I.}

Single Ended Interfaces

LVTTL

LYCMOS33

LVCMOS25

LVCMOS18

1.8

LYCMOS15

1.5

LVCMOS12

PCI 33

3.3

HSTL18 Class I, Il

HSTL15 Class |

0.75

SSTL3 Class I, 1l

1.5

55TL2 Class I, 1l

1.26

SSTL18 Class |, Il

0.9

Differential Interfaces

Differential SSTL18 Class |, Il

Differential SSTL2 Class I, |l

Differential SSTL3 Class |, I

Differential HSTL15 Class |

Differential HSTL18 Class I, 1l

VDS, MLVDS, LVPECL, BLVDS, RSDS —

1 When not specified, Vignio can be set anywhere in the valid operating range {page 3-1).

ECP2/M

Mixed Voltage

LVCMO18,LVCMOS15,PCI33,HSTL ~ SSTL
VCCIO.,VREF I/F

I/F
DesignPlanner

5V

I/F

Input sy=l0 Standards

Qutput sy=l0 Standards

Veoio 12V 15V 18V 25V

1.2V

1.5V 1.8V 2.5V

3.3V

1.2v es

1.6V Yas Yas Yas

Yas

1.8V e

2.5V e

3.3V e

‘Lattice

ECP2_ECP2M_design_guide_rev.6.5.ppt
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Input/Output Vi Viy VoL Vaou /—
Standard Min. (V) Max. (V) Min. (V) Max. (V) Max. (V) Min. ('u')/ oL’ (mA) m\
20,16, -20, -16,
LVCIMOS 3.3 0.3 0.8 2.0 3.8 0.4 Veeio - 0. 12,8, 4 -12, -8, -4
02  [Vecio-02 INO1 0~
20, 16 -20, -16
0.4 v -0.4 Lk el
LVTTL -0.3 0.8 2.0 3.6 Eely 12,8, 4 -12, -8, -4
0.2 Veoio - 0.2 0. 0.1
20, 16, -20, -16.
LVCMOS 2.5 0.3 07 17 3.6 o4 Vecio - 0-4 12,8, 4 -12, -8, -4
0.2 Veeoio - 0.2 0.1 -0.1
- 1R 12 AR 12
ECP2/M DataSheet syslO Single-Ended DC Electrical Characteristics
J ECP2/M

LFE2-6E
Eall Ball [T
i Funecl
L1 FL2TA [
LE FL2ZER [
HETE FL2THE [
GHD [ SR e [
[£]] FL2E0 [
M2 FLZ2BA [ [Nil¥FH
P FL2Ep [
F2 FLZBR [i]
A1 FLA0A [
- ——
GHD GG [
A2 FLate &
M ol -
M4 TCH
Pa oo
[FE] THS
K¥ WG -
Ma FR2& B WVHEF
K& MNC -
M FRZE B WVHEF
R3a MNC -
&} MNC e

ECP2/M

1/O

The average DC current drawn by 1/0s between GND connections, or between the last GND in an I/O
bank and the end of an I/0O bank, as shown in the logic signal connections table shall not exceed n *
8mA, where n is the number of I/Os between bank GND connections or between the last GND in a
bank and the end of a bank.

Bank GND 110 I/O Bank GND I/O Bank 110
( )><8mA
. LFE2-6E 256fpBGA
/0 GND /0 3 8mA>=<3
24mA 3 /O 24mA
BallNo.L1 1/O 20mA 2 4mA
. GND GND /0
8mAX>=<5 40mA 5 /0 40mA

ECP2/M DataSheet LFE2-6E and LFE2-12E Logic Signal Connections: 256

fpBGA (Cont.)

ECP2_ECP2M_design_guide_rev.6.5.ppt
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LVDS I/F

LFE2-GE
LVDS - Ball Ball Cual . )
_ Top,Bottom,nght,Left LVDS Number Fuwn Bank Functicn Drffwtlal
c3 /rea\ | 7 VREF2_7 /T \
_ 1o cz FLZE T VREF1_7 c
PL2A,PL2B T  TrueC e AL -
Complementary o2 FLEE 7 C
- LVDS 1009 GND GNDIO 7
E4 FL4E 7 c
- LVDS Pull-up \vl \V/
Floating
FAE

1000 —

I

AD = 400 chms i
(£1%) !
I

I

Design Planner l ECP2/M Device
“LVDS25"

-
Emm ®
LVDS25E o Lattl Ge
- - sooos s Semiconductor
ECP2_ECP2M_design_guide_rev.6.5.ppt « ===« Corporation
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~.LVDS I/F

LVDS Ball Ball - Ciual
Numlzxer Funztion Bank Functicn Differential
LVDS LVDS LVDS 2 3 FL2A T VREF2_7 T
cz FLZB T VREF1_7 c*
o LVDS oG PLGA 7 T
_  LEFTRight 50% el EE andl B =
Differencial LVDS I/0 GND GNDID 7
— 110 E4 PL4E 7 c
- LVDS VCCIO 2.5V
LVDS 2.5V
- DesignPlanner I/O Type “LVDS25”
. LVDS Emulated LVDS)
— Top,Botto ,Left,Right LVDS
- I/0 LVDS
- LVDS VCCIO 2.5V
LVDS 2.5V
- DesignPlanner I/O Type “LVDS25E”
8mA
ggngECPZM_design_guide_rev.6.5.ppt E E E E E E gg?gg?;}%‘nctor
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2 | !
VCCIO = 2.5 (5%) i | pesachme | - i
N -
Eﬂﬂ'f L : | l
VOCIO = 2.5V [25%) i : :FIP-1-I:]|:I111- AT = 100lchms 2> | i 4_?
: | F=-1E8chms I[ﬂw =1%] | | ! -
I ] I I
f,,'ﬁ"' Ch—N—= 1L
| 4 Transmission line, Za = 100 ahm diffreral / !
. . -1 -
- 7 -chip - - El-'l'—d'q:lim-d-q:- .
LVDS LVDS LVDS
LVDS
ECP2_ECP2M_design_guide_rev.6.5.ppt E E E E E E gg?-gg?a,}ﬂ;,nctor
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| LVPECL

VCCID =33V
(+/-5%) |
Rg=9310hms [
(+/-1%) |
——— A (1
I |
| I b
g Vecio =83V | Rp=196 chms Ry = 100 ohms |
(FR5%) g = 03.1 ohims (+-1%) (+-1%) I ;
| |
(+-1%)
| WV Transmission line, |
I Zo =100 ohm differential I
On-chip | Off-chip Off-chip |  On-chip
- ! > - !
| RSDS
VCCIo =25V ! !
- oO
(+-5%) 1 B 2 204 ohms I
: (+/-1%) :
I I
| |
Yi ;7‘ VeCIo = 2.5V | Rp=121ohms  RAT=100 chms | *
o ! _ _ 1
(+/-5%) | Rs = 204 ohms (+-1%) (+-1%) !
1 [+.lr-1 %] 1
8mA CH—/ —— [
: Transmission line, :
I Zo =100 ohm differential I
Cn-chip | Off-chip Oft-chip | On-chip
| > - |
| |
-
= LAUICE
ECP2_ECP2M_design_guide_rev.6.5.ppt E E E E E E gg?gg?a'}%‘nctor
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« ECP2/M

GearingBox

GearingBox

DAl

DE1

T

Cti):'\/l1 p

XA

DEO

— DDER DATA

BCLE

PI1O

PIO TRUE

ECP2_ECP2M_design_guide_rev.6.5.ppt
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1/O

v

DONE
ECP2 ON 110
ON 11O
DONE High)
Hign
Low High
(1kQ )
ON Low 110 Pull-Down /0 FF
Reset PowerOnReset Low High
ECP2_ECP2M_design_guide_rev.6.5.ppt E E E E E E ggr:gg?ar}%lnctor
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ECP2/M

-
EEm (&
EER
mEEm
EER
EEEREER Sem
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ECP2/M

*SPI
SPII/F Flash

*SPIm
SPI 2
(TN1108)

FPGA CCLK ROM, CPU

FPGA CCLK ROM CPU

sispJTAG
iSpJTAG

-
Emm ®
o Laﬂl c e
mEEn
EEEEER sem
ECP2_ECP2M_design_guide_rev.6.5.ppt Chrann Cor[;mf::tor
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CFG[2:0]

CEG[2} | CFG[1] CFGI0] D[O)/SPIFASTN
SPI Normal (0x03) 0 0 PULL-UP
Fast (OXOB) 0 0 PULL-DOWN | SPI
SPIm Normal (0x03) 0 0 PULL-UP
Fast (OXOB) 0 0 PULL-DOWN | SPI
Slave Serial 1 i X
Slave Parallel 1 1. X
ispJTAG X X D[0] | CFG[2:0]
—SPIFASTN High ECP2 SPI 0x03(hex) 0x03 SPI 25
—SPIFASTN Low ECP2 SPI 0x0B(hex)
0x0B(hex) SPI PCB

—144pin,208pinTQFP

“Latlice

ECP2_ECP2M_design_guide_rev.6.5.ppt
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Flash+1FPGA

JTAG

1.2v-3.3V

ECP2/M SPI
Vcc,GND
SPI-FlashROM
ob €
: o
I 10kQ —|-—
m 2.2kQ ‘
(Pull-up or Pull-down) L
L
DOUT User I/10
D[OJ/SPIFAST SPI-FLASH Pull-down,Pull-up
PROGRAMN FPGA
CPU DONE,INIT
LED
D[O])/SPIFAST SPI-FLASH Pull-down,Pull-up
- Lattice
ECP2_ECP2M_design_guide_rev.6.5.ppt E E E E E E gﬁ?;g%f::tor
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1Flash+2FPGA

ECP2/M:SPI ECP2/M Slave Serial

SPI-FlashROM

@ 10kQ
m 2.2kQ (Pull-up or Pull-down) (Pull-up or Pull-down)
6 L
FPGA CFG SPI
FPGA  DesignPlanner DONE_EX ON Wakeup
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ECP2 SPIm

SPI-FlashROM

o=

[ 10kQ

I 2.2kQ (Pull-up or Pull-down)

DOUT
D[O]J/SPIFAST SPI-FLASH

PROGRAMN
CPU
LED

D[OJ/SPIFAST SPI-FLASH
DualBoot

JTAG

A A A

User I/O

TN1108

Pull-down,Pull-up

ECP2_ECP2M_design_guide_rev.6.5.ppt
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Vce,GND
S
e
It
Pull-down,Pull-up
FPGA
DONE,INIT

~Lattice

soeae s Semiconductor

EEEEEN Corporation
Bringing the Best Together



ECP2 SPIm

SPI-FlashROM

o=

[ 10kQ

I 2.2kQ (Pull-up or Pull-down)

DOUT
D[O]J/SPIFAST SPI-FLASH

PROGRAMN
CPU
LED

D[OJ/SPIFAST SPI-FLASH
DualBoot

JTAG

A A A

User I/O

TN1108

Pull-down,Pull-up
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Vce,GND
S
e
It
Pull-down,Pull-up
FPGA
DONE,INIT
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*TBD

(Pull-up or Pull-down)

= 10k
m 2.2kQ

% Vce,GND

A A A

v

~Lattice
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« IBD
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« IBD

Slave Parallel 144pin,208pin TQFP Laﬂiceo
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ISP

Verl,2 3.3/25V
Ver2A3 3.3/25/1.8V
[ 10kQ
m 2.2kQ
ISP
<+ <—]
«— <
A
3.3V-1.2V_ 3.3V-1.2Vv ]77
Vcc,GND
Vcc Vccj
Vccj  JTAG
o 3.3V 1.2v 3.3V TDO 1.2V TDI I/F

Vcej 3.3V

JTAG

~Lattice
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LatticeECP2 sysCONFIG

« CFG[2:0]
— CFG[2:0]
PROGRAMN Low
. PROGRAMN
— PROGRAMN
High Low
PROGRAMN
JTAG JTAG PROGRAMN
. INITN
— INITN Low
Low PROGRAMN Low
INITN PROM
Low PROGRAMN Low
INITN Low INITN Low
INITN Low
- INITN
Low
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« DONE
— DONE

DONE
DONE

« CCLK
- CCLK

CCLK
CCLK

Low

SPIm

ISPLEVER Design Planner

INITN PROGRAMN

100 500
PROGRAMN
MCCLK_FREQ

DONE
High DONE
Low

CFG

DONE High

CCLK

~Lattice
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« DI/CSSPION

DI/CSSPION DI(
CCLK

DI/CSSPION User I/O

— SPI SPIm DI/CSSPION  SPI

ECP2 SPI

« DOUT/CSON/CSSPI1IN

— DOUT/CSON/SCCPIN
Bypass DOUT Bypass
Bypass DI D[0:7] DOUT
DO
- FIOW_THROUGH
(CSON) FIOW_THROUGH
Low
- SPIm
SPI (ECP2
— DOUT/CSON/CSSPIIN HIGH

I/0

DI/CSSPION  High

D1 D2
CSON
ECP2M 2
Bypass/Flowthrough

~Lattice
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* CSNand CS1IN

— CSN CSIN Low
D[0:7]
— CSN CSIN High D[0:7] INITN BUSY CSN CS1IN DJ0:7]
INITN BUSY
— CSN CSIN High / Bypass Flow-Through
Bypass Flow-Through CSN CSIN Low
 WRITEN
—  WRITEN Low WRITEN D[0:7]
WRITEN Low
WRITEN High
* BUSY/SISPI
—  BUSY/SISPI BUSY D[0:7]
BUSY
Low
- SPI SPIm BUSY/SISPI SPI
CCLK
EEn ]
~Lattice
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. BUSY/SISPI

—  BUSY/SISPI
D[0:7]

- SPI SPIm

CCLK

«  D[0]/SPIFASTN

D[0]

- SPI SPIm

SPIFASTN High
SPI 25

SPI

BUSY/SISPI

BUSY
BUSY
SPI
D[1:5] D[0:7]
D[OJ/SPIFASTN SPIFASTN INITN
ECP2 SPI 0x03(hex) 0x03
SPIFASTN Low ECP2
0x0B(hex)
0x0B(hex) SPI
PCB

~Lattice
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. D[1:5]
- D[1:5] D[1:5]

WRITEN Low CSN CSIN Low D[1:5]
CSN CSIN Low D[1:5]

- EBR RAM

«  D[7]/SPIDO and D[6]/SPID1

- D[1:5]
D[7]
- SPI SPIm D[7)/SPIDO
D[7)/SPIDO
-  ECP2M SPI SPIm
SPI D[6]/SPID1

WRITEN High
CSN CSIN High D[1:5]

D[0:7]

D[7]/SPIDO SPI
CCLK

D[6)/SPID1
CCLK

~Lattice
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= CStar-fesrac

1 P a n__ylr}"' N —.

 ISpJTAG IEEE1149.1TAP LatticeECP2
ISpJTAG iISpJTAG
sysCONFIG JTAG PROGRAMN
« TDO
- TDO TDO
« TDI
- TDI TDI
VCCJ
e TMS
- TMS TAP TCK
TMS High Low TAP TMS
VCCJ
« TCK
—~ TCK TAP
TCK High Low
TCK DC
« VCCJ
- VCCJ JTAG JTAG
JTAG
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ON
PROGRAMN

v Initialization

Initialization PROGRAMN Low FPGA
Done INITN EC/ECP
INITN Low
— : onfiguration
Configuration Configurat DI D[07]
“CFG[2:0]” INITN Low
v Wake_up

Wake-up

I/70
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. ® /
- St Seednitialize

ON
/O Hi-z. PROGRAMN = Hi?
INITN - Low, DONE - Low No
DONE CRC ,
INITN
JTAG
M Yes
“CFG[2:0]”
No
1 CCLK _ _
Configuration
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nitialize Programn
.

PROGRAMN Low

| |

“CFG[2:0]”
1/0 - Hi-Z,
INITN - Low, DONE - Low
DONE CRC ,
INITN
JTAG
Yes
No
PROGRAMN = Hi?
No
CCLK _ _
Configuration
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CCLK
DI

D[7:0]

CRC

“INITN” -~ LOW

Initialization

Yes

a

No

Yes

~Lattice
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- WAKE_UP

\GOE ( )
\GSR ( )

\GWD ( )
'DONE (DONE )

- WAKEUP_CLK

'CCLK

O PLL

~WAKE ON PLL
PLL Lock

EEE - ®
~Lattice
mEEn

......
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Sequence Phase TO Phase T1 Phase T2 Phase T3
Default GOE GSR, GWDIS DONE

1 DONE GOE, GWDIS, GSR
2 DONE GOE, GWDIS, GSR
3 DONE GOE, GWDIS, GSR
4 DONE GOE GWDIS, GSR
5 DONE GOE GWDIS, GSR
(5] DONE GOE GWDIS GSR
7 DONE GOE GSR GWDIS
8 DONE GOE, GWDIS, GSR
9 DONE GOE, GWDIS, GSR
10 DONE GWDIS, GSR GOE
11 DONE GOE GWDIS, GSR
12 DONE GOE, GWDIS, GSR
13 GOE, GWDIS, GSR DONE
14 GOE DONE GWDIS, GSR
15 GOE, GWDIS DONE GSR
16 GWDIS DONE GOE, GSR
17 GWDIS, GSR DONE GOE
18 GOE, GSR DONE GWDISsS
19 GOE, GWDIS, GSR DONE
20 GOE, GWDIS, GSR DONE

21 (Default) GOE GWDIS, GSR DONE
22 GOE, GWDIS GSR DONE
23 GWDIS GOE, GSR DONE
24 GWDIS, GSR GOE DONE
25 GOE, GSR GWDIS DONE
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< 3 < 5
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5 £ 94 E O g
bred [ N_ o [a)] <
- 2 =
= (@) o] >
s 2 9 =z
¥ < [G) [a]
) an) e
— (@] —
~ & O
v
-
O
O

o
L =

PROGRAM_DONE

1.

PROGRAM_DONE

CRC

CRC

PROGRAM_DONE

2.

(*)

DONE

on_lock )
Latt

(Wake

PLL

PLL

DONE

DONE

*

ICE
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ECP2/M SPI-Flash,Serial-ROM

EEE - ®
~Lattice
mEEn
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LUT

(MBits (MBits
ECP2-6 6K i.6 TBD
ECP2-12 12K 3.0 TBD
ECP2-20 20K 4.7 TBD
ECP2-35 35K 6.6 TBD
ECP2-50 50K 9.4 TBD
ECP2M35 35K Invge) TBD
*“Generate Bitstream Data” “Properties Compress bit stream” True

BIT
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erial Flash Vendor List

Vendor Part Number
ST Microelectronics M25Pxx
Winbond W25Pxx
Spansion S25FLxx
NexFlash NX25Pxx
Atmel AT25Fxx
Silicon Storage Technology SST25VFxx
SST25LFxx
. Lattice ECP2/M SPI-Flash
. Flash ISpVMsystem SPI-Flash
SPI-Flash
. SPI-FLASH 3.3V Vccio8 3.3V
ECP2_ECP2M_design_guide_rev.6.5.ppt E E E E E E gg':‘plg?a'}%‘nctor
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ISpVMsystem ECP2/M

EER -
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CSta I"“'ﬁiiqs pVM System

nmpany! T

. SPI isSpVM System

Device Information x|

(0] %
T EEEEEE—— |

LFEZM3BE |

C¥DESIN¥test¥zample databit

Import | " | Besinitialize: Fart an Program Efror
Fast Program = Expand

15 ‘]

SPI Flazh Programming

|Dua| Boot SPI Flash Proeramming

[Static RAM Gell Backeround Mode -
. Device Information Device Access Options
EER -
- Lattice
aum
EEEREER
ECP2_ECP2M_design_guide_rev.6.5.ppt [ ggfgg?.ﬂf::tor
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CSta I"“'ﬁiiqs pVM System

2O M p a [1_y}' — e

JTAG 1532 Mode

- ITAG SRAM
( 10 )

» Static RAM Cell Background Mode
- JTAG

SPI Flash Programming

- JTAG SPI ROM

ROM Load From
File OK

5PI Serial Flash Device

FFI-5ST25YFOR0E
Cancel
55 T2BVFOB0E-B0-4C-52¢ NE

0x000000 v Ox0F0000 - FE T
Load From File

SPI Flazh Eraze Program\erify - T =
EEn
v Laﬂl GE

EEEREER
ECP2_ECP2M_design_guide_rev.6.5.ppt Semiconductor
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aCc Sta I""_ﬁ:'i-i-s-pVM System

mgan__y,r S

e Dual Boot SPI Flash Programming

7-3

e Serial Mode

*TBD
EER -
- Lattice
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cSta I""‘7-1-|-s pPVM System

o m p a l1- jjt-’ .

. FPGA Loader
- JTAG SPI JTAG SPI

— Device Information Select FPGA Loader

Device Information X|

oK

I

Select Device

[ispCLOGK
Erase Progr. |iSpPP|O Poamer Manager 1T
|iS|:|PP|O Power Manager
[iepPACED

[ispPAC

[izpGaL

[izpGDX

i=p GO A

| Advanced >

~Lattice

EEEEER Sem
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SPI ROM
JTAG SPI
JTAG
SPI
SPI ROM

CPLD or FPGA Device
Configuration Data Setup

Flazh Device

Hardware Setup

FP&A | cader =

This application describes a simple, low cost desien to configure any
Lattice FPGA in master serial configuration mode using a Lattice CPLD
or FPGA and any Flash device.

MOTE: This application is designed and intendad for enginearing

purposes. [t is not recommendad for production or manufacturing. o
Production solutions are awailable from ASSET InterTech, Corelis,
GOEFEL Eleztronic, and JTAG Technologies.

CFPLD or FPGA Dewice:

To program the AMD Flash dewvice using a CPLD Device: Select the
JEDEC file, application specific BSDL file, and programming operation
for the CFLD. The application specific BSOL file can be generated
using the JEDEC file and a generic BSDL file for the GPLD dewvice.

(014 I Cancel | Help

Configuration Data Setup

2007/02/06

FPGA Loader
3-12 Bitstream

UFW

“Lattice
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. Bitstream

1. ispLEVER

» Design Planner

Bitstream

2. UFW

» ispVM System

UFW

Bitstream Settings Compression

ttem — [Chain configuration2%]

1 Project igploolz

EETEIE) 1
A LILEL

| FileMame/IR-Length

[ [ G¥DESIGN¥other¥PLL te

Spreadsheet View Global

ON

Cptionz W2

Ihput/Cutput/Settings

[%]--@Input [Data File
| E-CH¥DESIGMEother¥PLL testriépll_te:
=B Dewce LFE2-35E
i - WPackage: LFEZ-35E
El @Output Data File
- C¥DESIGNYother¥PLL testrifout d.
E--@Bitstream Settings
=8 BOutput Format: Bitztream Binary
----- iWProgram Secure: Default
----- EbIgnl:urE ID Gode: Default
A Compreszion: [y
- Frequency: Ded

Default

COMPRESS_CONFIG

ECP2_ECP2M_design_guide_rev.6.5.ppt
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. Bitstream

- URW

— Input

Bitstream Settings Output Format Merge Bitstream
Intel Hex Merge
Data File Bitstream 2
(.mcs)

[i]--@lnput Data File
= ¥ DESIGMN¥ather¥PLL_testri¥pll_te:
= Device LFE2-35E

- - Package: LFEZ-35E
E| (C¥DESTGM#other¥P LL testr¥pll_te:
F-Device: LFE2-35E
‘.l Package: LFE2-35E
E--@Dutput Data File
L CEDESIGNYother¥PLL testr¥out d.

El- @Eﬂltstream Settines
i)

Single Bitstream

Merge Bitstream Ttel Hex Merge

Cazcade Bitstream 3

Motorala Hex Merge

Merge—Cazcade Bitstream  » Extended Tektronix Hex Meree

Split Bitztream 2

ECP2_ECP2M_design_guide_rev.6.5.ppt
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— Device Information Dual Boot SPI Flash Programming

5PI Serial Flash Device

SPEMZ5Pa2 —

M2BP32-VMFEG
(000000 |_ (:x3F0000 -] 2195033

C#DESIGNEother¥PLL test¥pll_test_e.mcs

SPI Flazh Erase Program \erify |_

| C#¥DESIGMN¥other¥PLL _test¥pll_test_ebit [
C¥DESIGH#other#PLL test¥pll_testbit

aftimine:

Golden Boot File Primary Boot File Generate 2 bitstream
Data File Data File
Size OK Device Information B Latti c e@
ECP2_ECP2M_design_guide_rev.6.5.ppt E E E E E E gg':gg?.ﬂf::tor
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- SPI ROM
- 1 SPI
TN1108
Density Bitstream Size (Mb) | Required Boot Memory (Mb)
ECPz-5 16 2
ECPz-12 3 4
ECP2-20 47 a8
ECPz-35 6.6 a8
ECPz-50 04 16
ECP2-7O 14 16
ECPzMas 10.3 16
bitstream
- PROGRAMN JTAG

ECP2M Primary Boot File

Golden Boot File
INITN Low

Golden Boot File

)

2 bitstream

CRC
(

~Lattice

“oners Semiconductor
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_ Log

Project  izpToolz  Options  Window  Help

IR EEIEIORE
o | 4 B E % B ®

: f
ToorLE REE ERO &RV AT B

_____________________________________________________ ;I

Microsoft (R} Windows(R) X¥P(TM) Service Pack 2

Intel(R) Pentium(R) M processor 1.70GHz

SP1 Flash Bitstream Locat ions:
o Sector 0x000000: JUWMP: 0130000 S
| Golden Sectors:  Start 0x130000 End 0240000 B
=l Primary Sectors: Start 0010000 End 0x120000

~Lattice
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UFW mcs

Bitstream Setting  Single Bitstream  IntelHex

£ 83 Output Data File

L Ci¥Project¥other¥ ECPZ_zample¥zample_update.me

E--@Bitstream Settings
=1

& Program Sec.
W Bivte Wide Bir
lznore ID Coc
WCompression:
‘b Frequency: Dn

Bitztream Binary
Bitztream ASCI
Intel Hex

Merge Bitstream 3

Split Bitstream 3

Meree-3plit Bitstream » Motarola Hex

1 Extended Tektronix Hex

Device Information
mcs

Dual Boot SPI Flash Programming

5PI Serial Flash Device

0010000 - 0120000 - 1091578
Load From File

G Project¥other¥EGP2_sample¥sample_update.mes I
SPI Flash Erase Program,\Verify -

Compression ON

Data File

~Lattice
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i .

cSta

m P a n

—

sion Histon

Revision; Data: Author: Modify:
First RevisonO 2006/1/25 Machida/Tecstar
Revision.1 2007/2/1 Machida/Tecstar 1-1 Update)
2-1 DDR I/F
Revision.2 2007/2/6 Nakatsuka/Tecstar 1-2 D[7:0],DOUT pull-up
(Update)
7- ispVM System Bitstream
Revision.3 2007/3/20 Machida/Tecstar 1-1
1-1
Revision.4 2007/4/3 Nakatsuka/Tecstar 7-3
Revision.5 2007/4/16 Machida/Tecstar 1-1 Configuration Pull-up
Revision.5.1 2007/7/23 Machida/Tecstar 1-1
PROGRAMN
2-2 /0 I/IF PCI
Revision 5.2 2007/8/6 Machida/Tecstar 2-7 GearingBox

ECP2_ECP2M_design_guide_rev.6.5.ppt

Page 75

“Latlice

“ Semiconductor
.= Corporation

Brmglng the Best Together



cSta

'||!--="_:“"__r

i .

sion Histon

Revision: Data: Author: Modify:
Revision6.0 2007/9/11 Machida/Tecstar 2-81/0
3-4 SPI DONE_EX
Revision 6.1 2007/11/14 Cho / TecStar 3-3 36 SPI
3-4 Wake-up
Revision 6.2 2007/12/10 Nakatsuka / Tecstar 3-3 39 Pull up / Pull down
Revision6.3 2008/6/9 Machida/Tecstar 1-1 VCCIB,vCCOB
Open - Open
Revision6.4 2008/8/8 Matsuo/Tecstar 1-2 ECP2M50/70/100
DualPurpose
Revision6.5 2009/1/6 Kitayama/Tecstar 3-4 3-6 Pull-up

“Latlice
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