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E>% EE (Min) BE (TYP) BE (Max) (£

VCC 1.14V 1.20V 1.26V J7EIRERE
1.71V - 3.46V Slave SPI ConfigurationBFdD AN EE
2.30V - 3.46V Master SPI ConfigurationBfFMDANEFE

VPP_2V5
2.30V - 3.46V NVCMAS > T4 L —>3 > & TD5BEDANERE
2.30V - 3.00V NVCMEZAHFDANEE

VCCIO 1.71V - 3.46V I/OREIREE

VCC_SPI 1,71V - 3.46V SPI Flash I/FFAEIR

VCCPLL 1.14V 1.20V 1.26V PLLAEIRETE

VPP_FAST |CM36, CM49/\w & —=mD#HVCCIO_0(l#Eft. NN\ o —TIEA—-T >,

- AUEBEOBREIHBERZFERALUTTFSL. (B :

VCC_SPI&VCCIO(C3.3VZ#ia 3 D15ER UEIRICES, )

- VCCPLLAMFIE L7V \w & —ZTPLUEE S/ (A X (E. T/ XAEFCTVCCEVCCPLLAME R SN TLE T,
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mVCCPLLICE§L T
VCC (1.2V) [CUTDEEZEEEDLD(CT 1)L - L T/ A XdHK%z
EhiaLU THIEL TR S F/zo GNDPLLIEF /(S5 &L THIC/RBDVCCPLLE
DIHEFEL. R— R EDGNDIC(FHEH LIRWT TS,

Rg
VCC (1.2V) YAVAYA VCCPLL
10on  10WF[  _[1000F
T- T iCE40
c c
LF A1 GNDPLL

1. GNDPLL should not beconnactad to the board's ground

mVPP_FASTICRHLT
CM36, CM49/\w &r—=MdVCCIO_O(THEHE L TTF &L,
TNUSHDINy T—ZTEA-T 2 TRBOEEA.
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mVCCIOICEULT
RER/ > DEDNTEL7IV~3.46VEANTDLDICLTF U,
Fle. BRI —RIEISUTUATOL S (CERI[CANEBEEENREFED T
WEIDT, COBRBEHBEZTDOCTFL,

Veeo (V)
Standard Min. Typ. Max.
LVCMOS 3.3 3.14 3.3 3.46
LVCMOS 2.5 2.37 2.5 262
LVCMOS 1.8 1.71 1.8 1.89
LVDS25E! 2.37 2.5 262
subLVDSE' 1.71 1.8 1.89

1. Inputs on-chip. Outputs are implemented with the addition of external resistors.
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R R B e e i B S R L e R N e o

FIARZRFHSEDEVNDERICHUVTIFICE40(FIREBFEDS > T L — bELT0.40V~10V/ms (RR—ECEK)
ZFNEERS —T > XA GFlEnEL DFEA HEREEZRHFETTVET) .

BES -4 > ABICENSTY. &EIRNPower On ResetfZBRAFDEE (HEINEST /14 XBENFHIGSNE T,
iCE40(ZPower On Reset=/=(ZCRESET_B = Low bJ)L TCREBFFOMEMENO(CUY hENE T,

Symbol Device Parameter Min. Max. Units
Veorup iICE40LP384 Power-On-Reset ramp-up frip point | VCC 0.67 0.99 v
(band gap based circuit monitoring
VCC, VCCIO_2, VCC_SPland | o002 0.70 159 v
VPP_2V5) VCC_SPI 0.70 1.59 vV
VPP_2Vs 0.70 1.59 v
iICE40LP/HX1K, |Power-On-Reset ramp-up trip point | VCC 0.55 0.75 v Device Internal Power-on
ICE40LP/HX4K, |(band gap based circuit monitoring . Pins . Votage . Reset (POR)
iCE40LP/HXBK |VCC, VCCIO_2, VCC_SPland | coio-2 086 129 v /| ey e —
VPP 2V5) VCC_SP 0.86 120 v E
VPP_2Vs 0.86 1.33 v =
Veoron iCE40LP384  |Power-On-Reset ramp-down trip | VCC X 064 v _/_ B ——
point (band gap based circuit moni- 755G 2 - 150 v veeT
toring VCC, VCCIQ_2, VCC_SPI —
and VPP_2Vs5) VCC_SPI . 150 v (vecioz —
VPP_2V5 - 150 v (vecio 2T}
iCE40LP/HX1K, |[Power-On-Reset ramp-down trip |VCC - 0.75 V _/_ (vep_2vs b—
ICE40LP/HX4K, |point (band gap based circuit moni- VPP 2VET
iCE40LP/HX8K toring VCC, VCCIO 2, VCC SPI 322 '(;ﬁ; :zz : f (vPP_2v8T ) Intemal Reset
and VPP_2V5) = - - (CRESET_B }—{ Gitch Fiter
VPP_2V5 i 133 v _

1. These POR trip points are only provided for guidance. Device operation is enly characterized for power supply voltages specified under rec-
ommended operating conditions.

1R$. LieEM(Edp < FTPower On Reseth'ERENDEB|ETI . HEREFETE(CRILE LU TIERILE
Recommended Operating ConditionzZZ & T &)\,

ICE40_UserGuide_rev01_7.ppt == LAJ ] ’CE
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BEDS>TL— MITTE LRI T T DR EBZ T RENGDET.

-2 TOAT4TL—23>F—RICBVWT, >—4>RATU-TEBRZUS5EIT25E
= 0.40 ~ 10 V/ms
+Slave SPIJ>J 4L —>3>F—RICBWVWT, >—4>RTU-—TEREIS LITR5E
= 0.01 ~ 10V/ms
-NVCMO>J 2L —>3> T, VCC_SPILNDE0.25msH(CVCCEVPP_2V5%&EILE EIF RIS
= 0.01 ~ 10V/ms
- MSPIJ>TJ42L—=3>F—R (SPI Flashhsm1> T« L —=3>) T. VPP_2V5LDE
0.25ms5E(CVCCEVCC_SPIZNL S i35S
= 0.01 ~ 10V/ms

Symbol Parameter Min. Max. Units
All configuration modes. No power 0.40 10 Vims
supply seguencing.

Configuring from Slave SPI. No 0.01 10 Vims
power supply sequencing,

trane Power supply ramp rates for all [ Configuring from NVCM. Ve and 0.01 10 Vims

power supplies. Vpp 2ys to be powered 0.25ms

before Voc_spp
Configuring from MSPI. V¢ and 0.01 10 Vims
Vpp sp) to be powered 0.25ms
before Vpp_gVE.

1. Assumes monotonic ramp rates.
2. iCE40LP384 requires V¢ to be greater than 0.7V when Vgcig and Ve gp are above GND.

0.40 ~ 10 V/msZig/z B, £THI> T4 JL—23>FE—RTI—H > RBCEAFERKO> T
L—>3>nrhn. /0 XA RELET,
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FINA ZADEENEWNSERTIES -T2 XTYU—-TIH. UZHIL./)— b TN1248 “iCE40 Programming
and Configuration” (CAITFOEBENEEH NTHEDET,

- It is recommend that Bank1 should be powered before the last supply gating POR.
(PORfEEBREAF(ICEFENDEIR (VCC. VCCIO_2. VCC_SPI. VPP_2V5) METiIB EMNBHEIIC.
VCCIO_1 (Bankl1ER) MiI5EMN>TWLBDZE)

- All banks must be powered prior to configuration.
(O>Ta 0L —2a>omimailcl/OERE (J\UER) s ERM>TNdIE)

o T, FIRDS>TL— MEEZBLEL DD, LRDEREFILOBREIS LT EZHRELFT,

(L= — 5 > ZH1)
VCCIO_0~3 = VCC / VCC_SPI / VPP_2V5 B|BRS>JL—bH:0.40 ~10V/ms

ICE40_UserGuide_rev01_7.ppt == LAJ ] ’CE
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Voo NVCCIO_0
Internal Core

110 Bank 0
\ General-Purpose 1/0 /
PO
% EEssiaaaaa
| 0
2l oo 3
l:‘JI L o en -
op=1| £2 £8
g [ &2 e
23 Q :
3 3
&
L
I/ Bank 2 SPI \_,
General-Purpose 110 ¢ Config
-4 ——
VECIO 2 VCC_SPI

- iCE40(dBank 0~3M4BankZz#> CHD. &Bank&E(CEIR

(VCCIO) HAESESNTULET,
%CM36(LP1K), CM49(dBank0/1, Bank2/3®MDVccioh'Hi@ED
)\ OERK(C IR D TLE T,
CM36(LP384)(EZBank2/3MVcciohtHiBD3/\> I8 T .

- B\ O THERAT BI/0RY A — RIEHL TN OBIR (VCCIO)

([CEY)IREEZADLUTESL (1-2IB588)

- LVDSA A1, Sub-LVDSAAHI(CEE U TIEBank3MDAHIFIERIEET I o
- LVDSHiZ). Sub-LVDSHEA(CREL TEIIMI TR Y hD—D%

ERULTETD/\> O TERTIETT .

- BI/OTARERT LYW THMERTIEETY . W—ILERECTTILT YT D

B, ENERECEET.

- ICE40DE T/ O(FEEBIR(CHIEL TOEE A

BIROFFE (CHMEBMNSIESZANT B LETEFEBADT,
TEETFSL.

- iICE40D1/0FO> T+ JL—>3 >H(FHi-zCTHRE T IL 7w TH

BRERODTVWET,
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Vecio (Typical)

Input Standard 33V 25V 1.8V
Single-Ended Interfaces
LVCMOS33 v
LvCMOS25 v
LVCMOS18 v
Differential Interfaces
LvDS25! v
subLVDS' v
1. Bank 3 only.

Output Standard Veeio (Typical)
Single-Ended Interfaces
LVCMOS33 33
LVCMOS25 25
LVCMOS18 1.8
Differential Interfaces
LvDS25E! 25
subLVDSE' 1.8

1. These interfaces can be emulated with external resistors in all devices,

(£/\> O THRIGEIEERRI/F)
- LVCMOS33 AH/HH
- LVCMOS25 AH/HH
- LVCMOS18 AH/HH

- LvDSHt ) (BSMEBEIARY RO —70)
- Sub-LVDSit 1 (ESMEBER~Y hD—2)

(Bank3DH*GRI8ERI/F]

- LVDSAH (Z5MaB#RumiEin)

- Sub-LVDSAY1 (Z518P#&imiKn)

iCE40(EMulti Voltage Input(CiSLUTHEDFEH A,
BANRAS S — RIS UIEVCCIOZMHE T DEN
HDFET,

BIR(E. 3.3V LVCMOS > 45 —J 1 —RZEDR(Z
#Z2/\>ODVCCIO(Z3.3Valtia T 2w EN DD,
FIZEDI\DICIE I BI/0C3.3VEST (2.5V. 1.8VEE)
DNEBZANTDZLEEFTEFRE A

%LVCMOS25/\y J 721> TUAZSFUTHEALET,
XLVCMOS18/\w J7Z 1> TUAX G UTHERALET.

iCE40_UserGuide_rev01_7.ppt
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Inputf "e'||_ 1'1r"l|-|1
Dutpul VDL Max. UDH Min. Iﬂ'l. Max. |0|.| Max.
Standard Min. (V) Max. (V) Min. (V) Max. (V) V) (V) (mA) (mA)
LVCMOS 3.3 -0.3 0.8 2.0 Veeio + 0.2V 04 Vecio - 05 8 8
0.2 Vooro - 0.2 0.1 0.1
LVCMOS 2.5 0.3 0.7 17 V. o2v | 2% Vecio - 0> 6 ©
' e ‘ ‘ celo + 02 | Veoo-02 || 04 01
LVCMOS 1.8 0.3 0.35V 0.65V V o2v | 2% Vecio - 04 4 4
. =L ! 1 + LU
Ceio celo | feclo 0.2 Veeoio - 0.2 0.1 01
1. Some products are clamped to a diode when V) is larger then Verno,
iICE40D RS+ J&ER(&
LVCMOS 3.3 8mA (Max)
LVCMOS 2.5 6mA (Max)
LVCMOS 1.8 4mA (Max)
ERDODTHED., £ECRIEETY—ILTCOEEITETEzE A,
ICE40_UserGuide_rev01_7.ppt == LAJ ] ’CE
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- iICEA0DKFERE> (F2TA-T > TRBVEE A,

- REAREZ(FRERT IV Y THENICR D THDFIA . ANy T 7 TTOEREN T« 2—TILIC

2o THD. ANy T 7 (FHREEBANSHRESNTNET,

% Pull-up

Pull-up
Disable

OE —=

PAD

I ;){

] Input
IN - Disable
1

GBIN pins optionally
connect directly to an
associated GBUF global
buffer

iCE40_UserGuide_rev0l_7.ppt
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- ICE40DEBTILI7w THHFUB( T IL 77w THEFCHRND U —TBR & VecioDHERBEEHEFEN SKROSNF T,

Symbol Parameter Condition Min Typ. Max. Units
IF‘UB'? Internal P1O PI.J“-UD UCCl'D =18 V, D={U|N{:D.65 VCClCI' -3 —_— -3 ll.A
Current Vecio = 2.5 V, D=<Vy<=0.65 Vccio -8 — 72 A
Veoio = 3.3V, O=<V|y==0.65 Voo -11 — -128 pA
VvCClo
Veeio (V)

IPU Standard Min. Typ. Max.

LVCMOS 3.3 3.14 3.3 3.46

. LVCMOS 2.5 2.37 25 2.62

LVCMOS 1.8 1.71 1.8 1.89

/

0 = VIN = 0.65*VCCIO

IpURERKICIRDDIFVIN = OVEL T, A—LD
SERAIKOUTOTILT Y THESUBR KFEDF T,

VCCIO[V]| IPU[uA] [Rpu_eff [kQ]
LVCMOS33| 3.46 128 27.031
LVCMOS33| 3.14 128 24.531
LVCMOS25| 2.62 72 36.389
LVCMOS25| 2.37 72 32.917
LVCMOS18| 1.89 31 60.968
LVCMOS18| 1.71 31 55.161

IpuN &/ IMTIRBDIXVIN = 0.65*%Vcecio&E LT, A—LD

FAILDUT DT IV THEFUBENREDF T,

U EMS. REBTILY Y THEFUEFRDL S ICEHENE T,
24.531KQ ~ 110.091KQ @ LVCMOS33
32.917KQ ~ 114.625KQ @ LVCMOS25
55.161KQ ~ 220.500KQ @ LVCMOS18

iCE40_UserGuide_rev01_7.ppt

Page 16
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VCCIO[V] |V delta[V]| [PU[uA] |Rpu eff [kQ]
LVCMOS33 3.46 1.211 11 110.091
LVCMOS33 3.14 1.099 11 99.909
LVCMOS25 2.62 0.917 8 114.625
LVCMOS25 237 0.8295 8 103.688
LVCMOS18 1.89 0.6615 3 220.500
LVCMOS18 1.71 0.5985 3 199.500
XV _delta = 0.35*VCCIO

= LATTICE




O TJadL—>3>did,
CNENEBT )L D> TLow(CEFE T BIC(F.
VIL(Max)IAF ERBEKSICT IV I AT UEZRREUE T,

VCCIO

o ER VIN = VCCIO * Rpd / (Ppu + Rpd) &0,

7>

ISR IL 7w FONBFCLow L ARUEETE S B (C (.
VCCIO * Rpd / (Ppu_min + Rpd) < VILmax
Rpd < Rpu_min * VILmax / (VCCIO - VILmax)
ZHIEITWENSDD., UTDOXD(CEBHENET,

VCCIO VILmax Rpu_min | Rpd [kQ]
LVCMOS33 3.14 0.8 24.531 8.387
LVCMOS25 2.37 0.7 32.917| 13.798
LVCMOS18 1.71 0.5985 55.161] 29.702

U ENS, UTOEFUELD/NEWTILI I ARIT. TIL77Y TONTEE > A LowlCEESNFE T,
8.387KQ @ LVCMOS33

13.798KQ @ LVCMOS25
29.702KQ @ LVCMOS18

XETDT—RICHENT, 2.2KEEDOT IV D Bz AR INIERIES DFEHA.

XEIR— KD, WERT)LI7w THEFUE(MIn) (AT DED

&R ILID7w TON, HHHi-zDEFFRERT )L v T (C X DHighH RN F I A
REBTIL 77w THRFUEN &/ N\ (CHEE T ILT D> TE > DEf[ =

24.531KQ2 @ LVCMOS33
32.917KQ @ LVCMOS25
55.161KQ @ LVCMOS18

XVIL (Max) (ZBATFoED

Input/ ViL
Output
Standard Min. (V) Max. (V)
LVCMOS 3.3 -0.3 0.8
LVCMOS 2.5 -0.3 0.7
LVCMOS 1.8 -0.3 0.35Vceio

iCE40_UserGuide_rev01_7.ppt
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Global T l
Buffer
GBUF2

Global
Buffer
GBUF3

1. GBUFT and its associted PO are best for direct differential clock inputs.

- iICE40(C(F8ARMD IOV IANEFAE> (GBINO~7) FHBSNTULET.

- CNBOEAANE S AhENZoOY Ud. BEITGBUFZEBEL T

BCARRAF 1 — D2 TJO—/)ULo0Oy IS4 > (CRIE THARSNE T,

- INBERAAALE(E BRCIO-/ULULRY hSo>0 J0O0-/Ul

o0y IARZ=TILSA A\OERANE>EFRNQATNET,

- ZGBINAN IR TERDED DGBUF(CEN>THD., ENETN

TEROBEDEBGOEERIO—/ULSA M ER>TLEY,
xJO—/)ULoOvoSA>(1ClE EDGBIIN (GBUF) 'S THIERSNET .

- GBIND'S AN ENTAES LN CTERTLTGBUFT U =5« J stk & fE R

LToO—-/)ULSA > ([CHR T D EIFRIEETI N, —RRACHRN S GBUF
FCOEEFELFT,

Global Buffer LUT Inputs Clock Clock Enable Reset
GBUFO v v
GBUFA v v
GBUF2 v v
GBUF3 Yes, any 4 of 8 v v
GBUF4 GBUF Inputs ¥ v
GBUF5 v v
GBUF& v v
GBUF7 v v

iCE40_UserGuide_rev01_7.ppt
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EZEOOvIANFERAE> & UTIEGBIN7DHIHERATRIRET I,

GBING6(FZEENANBIRE T I A, EBAS/\w T 7 DHE DO EEDGBUF6ICIEHR SN TWLEE A,
(220> RANDBZEFGBIN6 AN GBUF6(CIEHERIEET T, )

ZDeH. TINAXBIEDESIOY IANERE F1IRBDOHEIRDFT.

ICE40 FPGAs have eight global buffers for distributing clocks or other high fanout signals. Global buffer GBUF7,
shown in Figure 5, is specifically designed to accept a differential clock input on the associated GBIN7/DPxxB,
DPxxA differential input pair, which is part of I/O Bank 3. Connect an external 100 © termination resistor across the
input pair. When VCCIO_3 is 2.5V, this global buffer input accepts either LVDS or LVPECL clock inputs.

Figure 5. LVDS or LVPECL Clock Input

L GBINF/DP#B

v |

Lvosy X
Gi Od'( (" ) I|I|
Driver ’X‘ |

= LATTICE
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iICE40D5 5, PLLZAREL TULD/\WwWH—(CRALTIE. GBINOEGBINSAPLLAAERAE> S UT
{EERIRE T 9, PLLAREEF(CDedicated Clock Padh5 200w 0% AT DY TICREIT D ET.
CNSDOE> SOV IAINRE CPLLICIERSNDLSICRDET,

PLL Twpe

Select the number of elobal networks to be driven by the PLL outputs:

How will the PLL Source Clock be driven 7

T General Purpose 10 Pad or Core 15

@EDedicated Binck Pad ivele Erdedy: Locked Object Lisk Twpe Pin Location Bank
The PLL source clock will be used orhip without frequency /phaze 10 RESET e OD V) Oljj to \/b\PLLljj gﬁﬁ E)
Dedicated Glock Pads (TMD z 0 |PuodTeLoBAL out  (GBINO or GBIN5) [CRRSNET.
3 [ PLLOUTCORE OutpOE ) Teft

Dedicated Clock Padh5o0wv O%Z AN
351 T (THE L TPLLZ LK. « O |packacermy toput

Dedicated Clock Padh\5200w % AT BF1A TDPLLODGE. P—FFIFv L. AHDoOvo=nNIELT
fhoO>w O THERITBICENTEERA. TDEHHOZYOTPLLAAZOY O ERUREKRBOoOY D%
FRYT3%E. PLLEAIR— bDSBE1DEAHLIOYVIRIL—HAEHEETDHNRENSDEITDT. £ LU
PLLODAA T (CL> THERE > ZFERAITINEDINFORTITINENSDET .,

ANOOYIDOAEFTET
)( . AUERSDIOY IEERTS
PLLAHEREES BEEAIL—-—EHZBAELET,
PLL > 100MHz «—

A 4

100MHz

v

150MHz

iCE40_UserGuide_revOL_7.ppt 2 LAJ , ’CE
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- iICE40(3/\> 23 TLVDSKUSUb-LVDSD AN (CHHIH L TNET .
- ZBANZERAITDIHE. IMEBC100QDRmEEHAE L TR0,

- VEEIR 7 DPositivefilz E > BLiEFRDDPxxB. NegativeffllZDPxxA(CT7HA > L TF &L\,

FEBANDA =T > Hi-z[@B K DRT—APMEESNDHEE. SMEBICT Il E—TJERZAELTTFS0,

H1EB(C 100Q D& KT

P |z DPxxB
N {BZDPxxA (C77H-1 >

LVDS25
Over Recommended Operating Conditions
Parameter
Symbol Parameter Description Test Conditions Min. Typ. Max. Units
Vine Vinw | Input Voltage Vecoio' =25 0 — 25 v
VTup Differential Input Threshold 250 350 450 mV
Ve Input Common Mode Voltage Vegio' =2.5 (Veeio/2) - 0.3 | Vo2 | (Veeiof2) +0.3 A
N Input Current Power on —_— —_— +10 HA
1. Typical.
subLVDS
Over Recommended Operating Conditions
Parameter
Symbol Parameter Description Test Conditions Min. Typ. Max. Units
Vine Vinm | Input Voltage Veeio' =1.8 0 — 1.8 v
VTHD Differential Input Threshold 100 150 200 my
Vem Input Common Mode Voltage Veoip' =1.8 (Veoio/2) - 0.25 | Vo2 | (Veoio/2) +0.25 A
N Input Current Power on — — +10 HA
1. Typical.

iCE40_UserGuide_rev01_7.ppt
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§

~ \ ~ =~ ,HN IE
Sub-LVDS)D >/9LEE

- ICE40(%X£/\> % TLVDS &ESub-LVDSO I S a L— FHAIZHIELTWET,

- EHH AN EERT HIEE. TRORS, RpEZSEIZ. HAUFIZIE CTHARICERRY FT—0ZFZRELTTELY,
- EFIRT7 DNegativefllld, 7H A4 v ETCHERELTE 7Y AV LTTEL,

- EVTHAUDOBRIZIE. BCINIORTDEUIZTZHA VT BHEIFENDETYT (RR—IUSH)

=

Veoo / SEBICHE R Y D —UZAR
,,,,,,,,,,,,,,,,, Differential
i : QOutput common mode voltage output voltage

- Vom_sj; ------------ \
Rp 50% - ;

1 Voo X
H £ A ¥
—-— Vout A““"L oo ’
__________________ V
Differential ocM
QOutput Pair
i
LVDS25E subLVDSE
Parameter Description Typ. Units Parameter Description Typ. Units
Zout Qutput impedance 20 Ohms Zout Qutput impedance 20 Ohms
Rsg Driver series resistor 150 Ohms Rg Driver series resistor 270 Ohms
Re Driver parallel resistor 140 Ohms Rp Driver parallel resistor 120 Ohms
Rt Receiver termination 100 Ohms Rt Receiver termination 100 Ohms
Vor Qutput high voltage 1.43 v Vo Output high voltage 1.43 v
VoL Output low voltage 1.07 v VoL Output low voltage 1.07 v
Voo Output differential voltage 0.30 v Vap Output differential voltage 0.35 vV
Ve Qutput common mode voltage 1.25 v Ve Output common mode voltage 0.9 v
Zeack Back impedance 100.5 Ohms Zpack Back impedance 100.5 Ohms
loc DC output current 6.03 mA Ipc DC output current 6.03 mA
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IOE"{D 4,1)

FE(FiICEcube2dFloor Planner CHEZR T BI/OZPDIRIR(CIAD E T,

TRILTHEDZEFD T 1 DDI/ORT 2B L TWET . ZERIVHED (T TDI/ORTAD) Cy T 77 248 (C
THA2FTDIRENSHDFIT. H—VILZ/OILICEDED L. PInES (EROHIT(E Pin:20) H& R

SNEITODT., AI/ORTAHADE>BESZE U LD ICHR U TEHRFTDE > 7H+ > %Pin Constraint Editor& T
1TWET,
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—1D SB_DFFQ
—DbDC
Inputs Output
D C Q
0 ;( 0
1 ;( 1
Power on X X 0
State

iICE40D L = X F 1 (FEIREEIFEDPower On Reset. RU'CRESET_B = LowlC kD
SRAMBEIRMD T —FHERFOICUY benFzd. TRIEFUtY MEUD-FlipFlophEIBERTI A
DY ATDLZXYEETHHMERFOCULZY henF T,

Key

/ Rising Edge

1 High logic level
0 Low logic level
X Don’t care

? Unknown

iCE40_UserGuide_rev0l_7.ppt
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iCE40(&. LUT. DFF. Carry Logich*"tzw ~Cixo7zLogic CellEWSIBiEZERF> THD. Logic Cell 8ET

PLB (Programmable Logic Block)Z#k L CL\E T,

TERDOEXSI(C. 1DDPLBTClock. Enable. Set/ResetiE5Z=HRA L TL\ET,

EMDfz&. Clock. Enable. Set/ResetDZiFENZ L \KETDIHS. UM \Logic CellZik UicEE
DPLBZER T DT —AMNMBEZBIcdD. T4 VT D IONENBLIRDIZENHDET,

723/~ < Clock. Enable. Set/ResetMZffi#iz I ia< I B5%EHCKD . IRNRT 1w+ >IN AJREICIRADE T,

Shared Block-Level Controls

Programmable Logic Clock —m)
Block (PLE) ' £
(£ FCOUT: Ijj": :
! SelResel tD Lo
‘ 0 P Logic Cell
Carry Logic
W
S
W
3<
o
=1
3
o
Four-input Flip-flop with
Look-Up Table optional enable and
(LUT4) sel or reset controls
\_ D = Statically defined by conrfiguration program
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Part Number LP384 LP1K LP4K LP8K HX1K HX4K HX8K
Logic Cells (LUT + Flip-Flop) 384 1,280 3,520 7,680 1,280 3,520 7.680
RAM4K Memory Blocks 0 16 20 32 16 20 32
HAMAK RAM bits 0 64K 80K 128K 64K 80K 128K
Phase-Locked Loops (PLLs) 0 1! 2¢ 2 ik 2 2
Maximum Programmable I/O Pins 63 a5 167 178 95 95 206
Maximum Differential Input Pairs 8 12 20 23 11 12 26
iICE40(EAXAEVUEATOwWEmbedded Block Memory(EBR)ZREB L TULE T,
120w 24Kbit T8KF/\1 X TEA32Block(128Kbit)DAEU =K TEZ £,
EBRZFEATIRIC(E. TUZSFa TR THEAXTIUES 1-ILZA>TUXAD NI BIH\.
RTLECIRD AT U ZY —)LHEEBI(CERH U CEBRICERAEINZE T,
TS T TEKRTEDIAEY (RAM) (FUATO—EDEDTY, Fill(ILatticett
FTOZHIL/—K'TN1250"=ZSB LU TTFE0)N,
Block RAM
Block RAM Configuration | WADDR Port | WDATA Port | RADDR Port | RDATA Port | MASK Port WRITE Port READ Port
Configuration and Size Size (Bits) Size (Bits) Size (Bits) Size (Bits) Size (Bits) A,
SB_RAM256x16 WDATA[15:0] RDATA[15:0]
Sg:ﬁiﬂﬁggﬂgm 256x16 (4K) 8 [7:0] 16 [15:0] 8 [7:0] 16 [15:0] 16 [15:0] —— e
SB_RAM256x16NRNW MASK[15:0]
SB_RAM512x8 |
A nid 512x8 (4K) 9[8:0] 8 [7:0] 9 [8:0] 8 [7:0] No Mask Port WADDR(7:0] RADDR[7:0]
_ — - —
SB_RAMS512x8NRNW iCE40 sysMEM
AT e o T e
B RAN 024 xANW 1024x4 (4K) 10 [9:0] 4[3:0] 10 [9:0] 4[3:0] No Mask Port
SB_RAM1024x4NANW WCLKE > ¢ PCLKE
SB_RAM2048x2 WELK
gg:gi:gg:gﬁﬁ& 2048x2 (4K) 11 [10:0] 2[1:0] 11 [10:0] 2[1:0] No Mask Port *ﬂ}' @ﬁ—
SB_RAM2048x2NRNW

iCE40_UserGuide_rev01_7.ppt
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CLOCK_ENABLE

OUTPUT_CLK
INPUT_CLK

LATCH_INPUT_VALUE

OUTPUT_ENABLE

LATCH_INPUT_VALUE

OUTPUT_ENABLE

I/ORFATHE

EM(FICE40DI/ORT DT —FFIF v T,
iICE40(EXF(C712BI/O0RT7ETClock, Clock EnableZz A
LCWET,

TDfzs. E13xBClock, Clock Enable TE{E9 d1E5%
FHTRBI/ORT(CTFHA>TBZENTEEHA.

R]i23Clock, Clock EnableCE{FI L X%
I/OLSRAICERELTE>PYHA 2T BIRICIE. 2-8IHD
BHETEDES EEDEIDI/ONRT (CIRD TWLWIHMER L.
RAUI/ORZCRERWVWELSERUTE> YL > %&1TS
BERSHDET,
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iICE40(C(F/OIILAICL ZRAINABENTE D, INZFERAITDIIETANT—FELNT—HDEE
FAMENBEIRE(CIRDFE T . Ffe. BNOT—F/\RZI/OLZRAPICTHA>2TDHIET. Hh7 -5/
AF1—ZFNMNIMRADZENTEFT.

5T —JLiCEcube2 TEIEEMHE I (CO /(AL ZB T & FIEL SR /REEL S XAIMN/OLZRF(C
A2 ENFELRA. JOLZRZICTHYA 2T BICEUTDIDDERAFZBIZITENGDDET.

cINputL S RAAICTFHAL2TBLIRAADHEI. OutputL SRBAICTP YA TBILSRAIDES (CRBEHEETRV.
- L RXH(CSet/ResetDititi%E Ui (I/0L S X Fh'Set/ Reset ADZEFFOTULWRLES *FTRESR) .
- BETWY—IL"iCEcube2" TL S RABICI/OLSRAICTPHA I REEEITD.

LT,
LTPUT CLK

;

g

s

o

2

[

U§

E

i

m
Q:q_.a.mp i
u-i oureuT

—— JeLonk_FramE

D_Ir_t )
0iND ¢

BI/OLZXZ Uty biR— A
AESNTLEEA.

pouT [T
D_OUT_0 -

DUTPUT_ENAELE > 1
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Edit  View Tog

W Fie

_i‘aa. ,g,, E(BM—@ R

Froject Name: tz_para_seri e?

Cutput

—}'I_.l—'—||—'—|

DRJ:F_TG

un AllZ%£1T,

T#. SAVEZITL\.

= Project
- Mew Project
- COpen Project
-+ Clase Project
= Synthesis Tool
= add Synthesis Files
= Design Files
- ts_para_seriv
5----p|l43ad.\r
= Constraint Files
" ts_para_seri_syn.sdc
-~ ¢f Launch Synthesis Tool
(= P&R. Flow

= of Select Implermentation(ts_par...
----- t5_para_seriedf
----- ts_para_seriscf
Add P&R Files

GPIO

T X

Logic Inskance

& TS DIN[1](TS

B O CLK_OUT (CLK_OUT ob...
- OF RESETM (RESETM_ibuf)
B F SYNC_OLIT (SYNC_ ouT.
=8 B=* 75 Do) (15 oonief

“ Instance Type  Location

SE_IO
SB_IO
5610

@I/OLZRAICTHA > ULIEW 2RI %=
H2OUw2I L. Merge/Unmerge FFZ3&iR,

o T5_DIN[2](TS
& T5_DIN[3](TS

Add ko logic group

o T5_DIN[4](TS

£

o 13 DIN[?] (T3

/

Glob

O T5_DOUT (TS
£ O YaLID_IN (val
T YALID_OUT (Y

Sort By Mame
Sort By Cell

Sork By Constraink
Search ...

Copy Item Text

- | W

Part: | T5_DIN[D]

=)

Meree FF to ID
Iderge FF to input

Merge FF to output

Meree FF to out enable

®Inport P&R Input FilesExk TELT.

=
..... Bitmap
----- Simulation Metlist

= Device/Operating Condition

Unmerge FF from ID

O Merge/Unmerge FF e

\

| Logid | GPID | Qiobal | RAM | MNet | Group | Region |

Wiorld iew

5 x|

®Merge FF to inputZE/z(EMerge FF to output
ZOnlcLTCOKZEI U ,

o

|
®GPIO% J&:#EiR,

= Device Info
- DeviceFamily iCE4]
Device LPG
- Device Package  CME1
" Power Grade
(= Operating Condition
- Core Vaoltage(v) 114

- Temperature(C) 70

Merge/Unmerge FF

0K

Cancel
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SHENELUSRBREN TS, UTFOXSICI/OLZ XA
R CTEXRI.

=
ar
e}
bl

7HA > ENTULBZ ENFloor Planner £ T

“ Fanout

byte_cnt_0_sqmuxa_7 4
byte_cnt_g[2]
byte_cnt_a[3]
byte_cnt_a[6]
byte_cnt_8[7]
byte cnt_RMO[E]

=
i3

Ell— —~ — —

CLK OUT .
cnt_state[0]

o
=
oL
i
=
o
S
oL
T
A enk_state_0[0]
L
L
S
L
L
o
=
L
o
L

4

ZCa
data_buf[0]
data_buf[1]
data_buf[z2]
data_buf[3]
data_buf[4]
data_buf[5]
data_buf[e]
data_buf[7]
ereqg[0]

--8-8-8-8-8-a8- -8 8-8- v 8 8-aeeeea

T L=

@ o ereqi] 3
[logic | GPI0 | Global | RAM | Met [ Group |
|Wiorld Wiew & x|

Zil 1

[| -
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DDRLZRAZERTDICIE. SB_GBT U =7+ Tk &It OMNENHDFET,
SB_GBTUZF+ TJD/\SA—SZDDRLZRAIHECL. UTFDOHTILDOXS(CERUEFT,

[AZDDRL=X%]

D_IN O PACKAGE_PIN

D_IN_1 -

CLOCK_ENABLE
1=Enabled
O=Hold value

INPUT_CLK

(Verilog-HDLH > ) Lsgik]

/[ Input DDR register
SB_10 sb_io_instO(

.PACKAGE_PIN (DDR_DIN), /I User's Pin signal name
.LATCH_INPUT_VALUE (), /I Latches/holds the Input value
.CLOCK_ENABLE (1b1), /I Clock Enable common to input and output clock
INPUT_CLK (CLK_IN), /I Clock for the input registers
.OUTPUT_CLK O, /I Clock for the output registers
.OUTPUT_ENABLE (), /I Output Pin Tristate/Enable control
.D_OUT_O0 (), /I Data O - out to Pin/Rising clk edge
.D_OUT_1 ), // Data 1 - out to Pin/Falling clk edge
.D_IN_O (din_r), /I Data O - Pin input/Rising clk edge
.D_IN_1 (din_f) /I Data 1 - Pin input/Falling clk edge
);

defparam sb_io_inst0.PIN_TYPE = 6'b000000; // Input DDR register

defparam sb_io_inst0.PULLUP = 1’b1; /I 0 = Pull-off, 1 = Pull-up

defparam sb_io_inst0O.NEG_TRIGGER =1'b0; // FF clock trigger edge polarity. 0 = posedge, 1 = negedge
defparam sb_io_inst0.I0_STANDARD = "SB_LVCMOS";

ICE40_UserGuide_rev01_7.ppt == LAJ ] ’CE
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(EDDRL-ZX %]

D_OUT 0
M PACKAGE_PIN

D_OUT_1
CLOCK_ENABLE
1=Enabled
O=Hold value L

QUTPUT_CLK —

(Verilog-HDLY > )L &git]

// Output DDR register
SB_IO sb_io_inst1(

.PACKAGE_PIN ( DDR_DOUT ), // User's Pin signal name
.LATCH_INPUT_VALUE 0, /I Latches/holds the Input value
.CLOCK_ENABLE (1'b1), /I Clock Enable common to input and output clock
INPUT_CLK (), /I Clock for the input registers
.OUTPUT_CLK (CLK_IN), /I Clock for the output registers
.OUTPUT_ENABLE 0, /l Output Pin Tristate/Enable control
.D_OUT_O0 (dout_r), /I Data O - out to Pin/Rising clk edge
.D OUT_ 1 (dout_f), /I Data 1 - out to Pin/Falling clk edge
.D_IN_O 0, // Data 0 - Pin input/Rising clk edge
.D_IN_1 @) // Data 1 - Pin input/Falling clk edge
);

defparam sb_io_inst1.PIN_TYPE = 6'b010000; // Output DDR register

defparam sb_io_inst1.PULLUP = 1'b1; /I 0 = Pull-off, 1 = Pull-up

defparam sb_io_instl.NEG_TRIGGER = 1'b0; // FF clock trigger edge polarity. 0 = posedge, 1 = negedge
defparam sb_io_inst1.10_STANDARD ="SB_LVCMOS";

ZNLBNMCHE. 7O RTY MMER—TJIUFIEDDRL S RAAYEE/ISA—SIHZEINIIEHTIGETT,
SFHl(ZLatticett>=2o=HJL_/ — K"TN1253"MD"PIN_TYPE Parameter’MIBZSBB LU TTF L)\,

ICE40_UserGuide_rev01_7.ppt == LAJ ] ’CE
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LVDSZERAITDIHEE. ANICDWVWTIFETYU =50 I&Eh UTSB_LVDS _INPUT/\w J7i&ECULET,
HAHFIFPGARES CRIBREELUIZESEHEL. E> TP UET,

LVDSAEHE> DT YA > EAIB(ZDUNTI(E, 2-818, 2-9IEZZSBLTTFEL\,
(LvDSZOw 2 AHN/\w T 7]

Differential clock input

DIFF_CLK_IN S8.G8.10
; global_clk
GBUF7,
|0_STANDARD="SB_LVDS_INPUT"
FIN TYPE=6'D000000
[Verilog-HDLB > )L 5g5k]
SB_GB_10 diff_clk_inst (
.PACKAGE_PIN (DIFF_CLK_IN), // User's Pin signal name
.LATCH_INPUT_VALUE (), /I Latches/holds the Input value
.CLOCK_ENABLE (), /I Clock Enable common to input and output clock
INPUT_CLK (), /I Clock for the input registers
.OUTPUT_CLK O, /I Clock for the output registers
.OUTPUT_ENABLE (), // Output Pin Tristate/Enable control
.D_OUT_O0 (), // Data 0 - out to Pin/Rising clk edge
.D_OUT_1 (), // Data 1 - out to Pin/Falling clk edge
.D_IN_O (), // Data 0 - Pin input/Rising clk edge
.D_IN_1 (), // Data 1 - Pin input/Falling clk edge
(

lobal_clk) // Global buffer output

«Q

.GLOBAL_BUFFER_OUTPUT
):

defparam diff_clk_inst.PIN_TYPE = 6'b000000 ;
defparam diff_clk_inst.IO_STANDARD ="SB_LVDS_INPUT" ;

ICE40_UserGuide_rev01_7.ppt == LAJ ] ’CE
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(LVDS7—% A#/\w T 77 (DDR)]

Dlﬂerenﬂal input

DIFF_DIN

global_clk

10 STANDAFID-“SB LVDS | INPI_IT"
PIN_TYPE=6'b000000

[Verilog-HDLH > )L &git)

/I Input DDR register
SB_IO sb_io_instO(

.PACKAGE_PIN ( DIFF_DIN),
.LATCH_INPUT_VALUE (),
.CLOCK_ENABLE (1'b1),
INPUT_CLK (global_clk ),
.OUTPUT_CLK (),
.OUTPUT_ENABLE (),
.D_OUT_0 (),
.D_OUT_1 (),

.D_IN_O (input_0),
D_IN_1 (input_180)

defparam sb_io_inst0.PIN_TYPE = 6'b000000;

defparam sb_jo_inst0.10_STANDARD = "SB_LVDS_INPUT";

/l User's Pin signal name

/I Latches/holds the Input value

/I Clock Enable common to input and output clock
/I Clock for the input registers

/I Clock for the output registers

/I Output Pin Tristate/Enable control

/I Data 0 - out to Pin/Rising clk edge

/I Data 1 - out to Pin/Falling clk edge

/l Data 0 - Pin input/Rising clk edge

/I Data 1 - Pin input/Falling clk edge

/I Input DDR register
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E> % FHE—R E>rAm | EH/FEE s5iBA

CRESET_B 2T AB HH o7« Jlowd>J4JdL—>3> Uty MES,
Low -> High~JJLTBIO> J1 0L —2 3 > % .
CRESET_B®DLowHBR(E200ns R T DMENSHDFE T,

CDONE £T H 77 5H > J+4 5% T2 7Rx90penDrainthE>, O> T4 5% T T
Hi'ZHjjjo

CBSEL[1:0] Master SPI AN F*H Cold Boot#E. SPI FlashRN(CH&fNSN/zd> T4 D57 —4
Dtz MES. Cold BootRERFIIANAI/OE L TERTIEE,

SPI_SS B £7T RFMmE A Power On ResetfiZBREF. F/=(ZCRESET_BdDLow-> High
ZRF(CH> T > EN3. LowThnidSlave SPI
A>T+, HighT3&MIENVCM ot Master SPIO> T«
ERD. TINAAREBDONVCMA RZ—T)LE W MHIZD TLY
irnELowzE A L. Master SPI> J 4 JE— R(CHB,

SPI _SI Master/Slave SPI AD E:d=2 Master/Slave SPIO>J 2L —>3>5F—59AHE> .,

SPI_SO Master/Slave SPI H E:d=2 Master/Slave SPIO>J 0L —>3>5F—459HADE> .

SPI_SCK Master/Slave SPI | 7M™ A Master SPIE— REfSPITOw U1, Slave SPIE— R

SPIoOY T AN.

%SPI_SS_B. SPI_SI. SPI_SO. SPI_SCKIFO> T+ L —>3> 5 T#NMAI/0L U THEMTIRETI M,
A>T« 0L —23>2DT ERDBIIIMEBDTTA 2B TzD, RBINMERASNRN T EZHRLUFET,
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Y

OPORf#ZBREF, ZF/=(XCRESET_Bh'Low -> High&Z L UT=d =>4 T
SPI SS Bx=Y>TJU>IJUFET,

XERRMENEX SNDT—ATIE. BREEHIPORAL Y I RIE
TFICESDailCHBicE) I 3a6e1Eh'5%D. POREIRTSPI_SS_B®D
B>V oD ThnRVEahsDEIT DT, AJEERRDEIRIS EHLD
#%(CCRESET_B%Low -> High&$liHlF 3 & 2R UET,

@SPI_SS_BHLowdDiga. Slave SPIO>J4 0L —>3>F— RICRDZET,

®SPI_SS_BhH'Highdiga., /A AREBDNVCMA Z—T)LE W &
FIwIU, 41Z—TJILTHNIENVCMO> T4 TdL—>a>F— R,
Faotz—J)LTHNIEMaster SPIA> T JL—>3>F— RICKRDET,

@3>TJ42L—>3>5%T%#%. CDONEMLow -> Hi-zHHHIZDhZEd,

®CRESET_B#%*Low(C 9 3 & TSRAMFEID T —FhHESNET .
Low -> High&Z{EBFICBEOD> JrJL—> a3 > nkiaansEd.
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At power-up or
after reset

E CBSEL1, 4

@ CE-SELH Cold Boot | 'E

Control
CRESET_B

Power-On
Reset

SB_WARMBOOT

S‘E.

— S0, Warm

Control

_BooT_|

Controlled by
currently loaded
iCE40 application

ColdWarm Boot
Applet

Configuration
Image 0

Configuration
Image 1

Configuration
Image 2

(

(1.1}

Configuration
Image 3

SPI PROM

0 Enable/Disable Cold Boot
Enable/Disable Warm Boot
Jump vector addresses (4)

Vector Address 0

Vector Address 1

Vector Address 2

Vector Address 3

iCE40%Master SPIJA>J4JL—>3>F—RT
ERTDIBE. HEBICiEH UTESPI Flash(C4 DET
> T4 07 —5%EML. BRLTCa> T4
L—>3>93ZENTRETT,

ZDOSEIEMES (CBSEL[1:0]) TEMIICO> T«
33 A=) DB X DHEE% Cold Boot&EE L),

%Y —JL"iCEcube2" TR Uz T4 57—~ T
> T4 0L —>3>z&EiT5#EE% Warm Boot&
E{AFESE-
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\. P rogrammer

Programming Cptions

Programming Hardware

iCE Gable [~

Programming Target

Internal Monvalatile Gonfiguration Memory (MWGHM)
(%) External SPI Serial Flazh PROM

|me5PE0 [~

Image

Image Type
O Si
) Multiple Images

Image File Settings |

Advanced [ic:eOabIe GUI] [ Execute ] [ it ]

iCEcube2®Programmer<C
Multiple Imageszi&R L.
A Ja407—"%ty hUET,

I U ColdBaot/WarmbBoot Setup

Multi Image Header

Directory:

Cold Boot Option

. Cold Boot®Enable/Disablezi#iIRLUE .
Blikitfet DisableDiBS. v NSNS T4 HF—F0~3D
55, EDOF—F=FERTDIMEIRLUET(Warm Boot).

Enable Gold Boot

Power On Reset Boot Image (0-3) |U

Imzge 0

Programming File and Address

Start Address (Hexk 000100 |

Hink40_demo_bitmapDhex | [:]

Config. File:

Image 1

Programming File and Address

Start Address (Hexk: (010600 |

3link40_ demo_bitmapT hex | [:]

Config. File:

Image 2

Programming File and Address

Start Address (Hexk 021500 |

blink40_demo bitmap2hexd [ |

Config. File:

Imaee 3

Programming File and Address

Start Address (Hexk 031100 |

blink40_demo bitmap3hex [ . |

Confie. File:

Save Prnject] [Lc-ad Proje-:t]

Furmat

(%) Raw Hexadecimal
() Tntel MGS-86 hexadecimal

Fd

Fd

SPI Flash(CEFAD > T« 7 —FZRK
4DFTEIRUET . Cold Boot-1=r—T)LEF,
CBSEL[1:0] =

00 : Image O

01 :Imagel

10 : Image 2

11 : Image 3
MERENFE T,

ty hESnTuLWRWI> T JF—451
SPI FlashoaExA—/)\—U=za>TJ«2

L) T

() Intel MGS-86 hexadecimal

S—YERLTEI T JdnFEEA.

I QK I [ Cancel
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Master SPIT> J 1L —> 3> THEBSPI Flash(CH&NT D> T4 57 —HBE.
KUSlave SPI 0> J« 2L —>3 > BEFCHOStOOROMPBEIK (CARIN T D 1> T4 57 —4

BEFLUTOEDTY,

Device Bytes Bits
iCE40-LP384 7872 62,976
ICE40-LP/HX1K 34,112 272,896
ICE40-LP/HX4K 136,448 | 1,091,584
iCE40-LP/HXBK 136,448 | 1,091,584
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—=>3 >/l

1 =

Master SPITJ> J«4 0L —>3>KRUONVCMIO> J4 0L —> 3> Dga
BRAIL—AICTCO>TI40L—>3>%1T
Thnths,. UToBRca> 0L —>3>

. ICE40NED > T«

WETF, PORAEBRYCRESET BMDLow -> High RJLA

T7 (A—Y-1/07057«T) £RDFET,

Master SPIT> J 4L —> 3> (CERITBIAEBAS L —FDRERKREEEEETY —JL"iCEcube2”T
Low. Medium. High%Zi®iRAJEET I,

NVCMO> T+« JL—>3>%Z175%a. NVCMORAEERIREM Low(Default)s&E (C LMIG L TLWEEBADT.
Medium / High Frequency@sSTE (C UIRWKDIFR LU TF S0\,

Symbeol Parameter Conditions Typ. Units
iICE40LP384 - Low Frequency (Default) 25 ms
iCE40LP384 - Medium Frequency 15 ms
iCE40LP384 - High Frequency 11 ms
ICE40LP/HX 1K - Low Frequency (Default) 53 ms
ICE40LP/HX1K - Medium Frequency 25 ms

POR/CRESET Bto [|ICE40LP/HX1K - High Frequency 13 ms
lconFiG Device /O Active  [{CE40LP/HX4K - Low Frequency (Default) 230 ms
ICE40LP/HX4K - Medium Frequency 110 ms
iICE40LP/HX4K - High Frequency 70 ms
ICE40LP/HX8K - Low Frequency (Default) 230 ms
ICE40LP/HX8K - Medium Frequency 110 ms
iICE40LP/HX8K - High Frequency 70 ms
Off — 0 MHz
Low Frequency — 7.5 MHz
ok MGLK clock frequency L?:;?;’r:} - - —
Frequency®
High Frequency® —_ 40 MHz
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Minimum CRESET_B Low pulse 200 — — ns

terESET B width required to restart configura-
N tion, from falling edge to rising edge
Number of configuration clock 49 . . Clock
tpone 10 cycles after CDONE goes High Cycles

before the PIO pins are activated

Minimum time from a rising edge  |iCE40LP384 600 - us

on CRESET_B until the first SPI [ N
write operation, first SPI_SCK. Dur- !CE40LP{HX1 K 800 — us
tcR sck ing this time, the iCE40 device is | ICE40LP/HX4K 1200 - _ us
ﬂﬁ;gg{ its internal configuration {CE40LP/HXEK 1200 R — us
Write 1 - 25 MHz
Read - 15 - MHz
iCE40LP384°
Read iCE40LP/ - 15 - MHz
Thaax' CCLK clock frequency HX1K2
Read iCE40LP/ - 15 - MHz
HX4K?
Read iCE40LP/ - 15 - MHz
HX8K?

CDONE
- 29 SP|_SCK Cycles

Rising exdge o rising edge

GRESET B |, =209ms |,

- = BOOus'

WCEAD chears intemnal

configuration memory
SPI_SCK ICEBAD enters 5P Peripheral 'T1) e
— mode with SPL_SS_B=Lowon
nising edge of CRESET_B
WCEAD ¢apilres SP|_S1|dats on SP1_SCH %
SF'I_SS_B—I 'E.
» ). Iy !D
Gontigurdtion image dwaks slans win 0x7EAATITE pord. | ZE _i
5PI_SI1 A T ) @ Sy oy oy eee ¥ W W
. o |d g ald|a|a|d|o|o|d .SE
Entire Configuration Images |= Don't Care 8 E
0 T
Send most-significant b of each byte firs 49 dummy bits = E
5Pl 80 Pulled High in SP1_S0 pin wa intemal pul-up resistor. Mot used for SP| Periphes! mode configuration. Used when progmmiming NVCM via SP1 imeriace. &
-

Slave SPIO>J« L —>3>DBa.
Hosth\5SPI_SCKZtia g dIcsh. €D
o0V IRRBICELEO> T 0
L—>3> BEfEICianET,

Slave SPIO>J 4L —>3>OiiEni&

OCRESET_B High -> Low -> High
(LowEARI200NnsA_H##4%)

@tCR_SCKEFfWait

@I T4 JF7—7ixfE

@CDONE Low -> High

®49Cycle SPI_SCKiX{E

EROTHD., LRG> T
L—> 3> BERICIRDET,

> T« JF—45*(=5(E. SPI_SCKD
BECO> D057 —~FBE (4-318218)
ZMNFTIEBEDICIRDET,

B Z(LICE40LP1KICX L. SPI_SCK 10MHz
TSlave SPIJ>J4 0L —>3>%1T>
%&. CRESET_B = Low HEBEMNS

200ns + 800us + 100ns x 272896 +
100ns x 49

EIRRDFEY,
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J==

) ‘ﬁjjj‘ /yjl

CDONEE(FUTDOHEDK S (CHBTILIY THRBETT ., Fiz. TDTILT Yy TEFUEFR— RRIFI(C
LU CHHEICKDRDDIVEN DD T,

Optional Pullup: Optional Pullup:

Required if d%en by Recommended if

open-drain output iCE40 driving another device

VCCIO_2 VCCIO_2
/O Bank 2
10 KOhm (Refer to calculation below)
GRESEF_BX CDONE -
Pulse Hising edge starts
CBESET B configuration process. Configured PIOs activate 49
Low - configuration clock
. cycles after CDOMNE
Low resets iCE40 Unconfigured goes High

Rpullup=142"ConfigFrequency*CDONETraceCap)
BAm(CE T O BN TEIEZRDFT .
CDONE Pullupi&#ifiE = 1/(2 * > I« 900V IRAREE * CDONES A > DOEFEE)
> D« 2000w IRERKE(E. Master SPI Configuration&2UNVCM ConfigurationB (&
iICE40RBBD > T« JBAS L—5DRERKE (MCLKEKEE) &72D. Slave SPI ConfigurationBF (3
CPUMNSSPI_SCKE > (TG SN B CCLKEIRE RN E T,

Ffc. CDONES A > DOEFEIEE(C(FCDONEE > EORHFEEFES.3pF(Max)EMEL TF L.
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6-pin Male © SPLVCC

Header

ispEN TDI

v

TDO <
iSspEN

TDI

® 6 0 e

TDO TCK

v

TCK
GND
SPI_VCC

TRST/DONE

®

QI @ @@ ® © ©® ©
X XX XXX XX

INITN

SPI Flash\DE&E &1 A5 (A E

SPI Flash(CO>J« 05 —4%
2ZAD(C(ZCRESET _B#%ZLowl(C
EEIWMENDDET., SWEER
ULTHLEEFERTT,
CRESET_B%Low(C hJILT D
CETBIOY I« JEREETY,

GND

v

|:| 4.7KQ - 10KQ

\4

A

v

VCCIO_2

v

Master SPI Configuration
1 2.30V - 3.46V

CM36, CM49d#+VCCIO_0
«— (CHEH. TNUD/\y -2
OPEN

Cold Boot
{E R DA EVE

VCCIO_2

> T4 0% T

Open Draint /3

P44=zSBR L CHEEZETE

iCE40_UserGuide_rev01_7.ppt
Page 45

= LATTICE

© Macnica, Inc.



8-pin Male

Q @ © & © © ©

®

[] 4.7KQ - 10KQ

Slave SPI Config: 1.71V - 3.46V
NVCM Config : 2.30V - 3.46V
NVCM Program : 2.30V - 3.0V

CM36, CM49@D#»VCCIO_0
(CHEfL. TN D/ (v o —=(F

OPEN

v

Header
|X| iSpEN
® SPI_VCC
Eg TDI
Eﬂ TDO
Eg ek @ TDI
3 TDO <
|X| GND 1 ispEN
Egj SPILVCC @ TCK
X] | TrsT/DONE VCCIo_2
X | INITN Ny
P
—O O—

v

VCCIO_2

> T4 0%Th

@ \
GND

Open Draintif3

CRESET_B%Low(C hI)LT B
CETBIO>YTJ4JulEETY,

PA4=SIR U CIRTEZSTE

NVCMEEIAHE. NVCMH'S
> TJ40L—>3>9 388 TITFYVIICEE,

iCE40_UserGuide_rev01_7.ppt
Page 46

= LATTICE

© Macnica, Inc.



= &

‘ﬂy——rl

lr/Jh

Master SPI Config
: 2.30V - 3.46V
Slave SPI Config
:1.71V - 3.46V
NVCM Config
: 2.30V - 3.46V
NVCM Program
:2.30V - 3.0V

CM36, CM49(D 4~
VCCIO_O(C#=ft.

2N/ (& —

(FOPEN

_____ Swi1
[SWi1] | m, |
SPI Flash ProgramB§ —0O O+—
Low(Z& LT, C——o - '
iICE408NEBFLow RJIL T
ﬁ:]\/j’(dgﬁjﬁgo %

)
[] 4.7kQ - 10KQ <

- d ‘ = -

P44zSIR L CIRIVEZSTE

ICE40

VCCIO_2

L1

.

"/—V

TRST/DONE
INITN
ispEN

g

TCK

)
7Y%
(@]
P

SPI-Flash
M25Pxx

-5 SW3

|

1

1

1

1

1 [Sw2]

1-2 : Master SPI Config

O  1-3 : NVCM Programming
g & Slave SPI config
)l 1-4 : NVCM Config

3 |G

= [SW3]

1-2/3-4 : Master SPI Config

1-3/2-4 : NVCM Programming
& Slave SPI Config
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Date Revision| Old-page | New—Page Change information Updated by
2013/3/27 1.0 First Revision W.Nakatsuka
NVCMIar T4 L—2a> DR REERIRBIS DL TEY—ILERFEDHIRD

2013/10/17 11 P39 - P40 | P39 - P40 BT, O B 5 A A A B W.Nakatsuka
2013/10/28 12 P8 - P9 P8 - P9 |ND—FA )y EBREREEERTVIL—LDREFH, W.Nakatsuka
2013/11/18 13 P10 AR BRI (FIEIC DT EEEM, W.Nakatsuka
2014/12/3 14 P16 - P17 |RETIL 7y THIE. ST ILE DB R EIC DL TR EHE M, W.Nakatsuka
2014/12/3 14 P45 — P47 | P45 - P47 |CDONET L7 v TiRIED L& EEH, W.Nakatsuka
2014/12/19 15 P44 CDONET L7y T B E A EDR—T%EBMN, W.Nakatsuka
2014/1/7 16 P6 P6 VCCPLLO AR EDEH, W.Nakatsuka
2015/8/31 1.7 P42 P42 NVCMaL T 15 L—a iR E D ERBAIZMediumZEB 0, M.Komiyama
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