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Slave SPI Configuration(dA FDIO—TEMULET .

@2>’'Ot v Y hH S5CRESET_B High -> Low -> High & RS54 7 (LowHifE200ns _E#F)
@tCR_SCKHsfIWait

eZOtYvHYh 5> T 07 —HFEE

@>J«1P5Ti. iICE40HSCDONE = HighttH

B®CDONE = Highh*549Cycle SPI_SCKZHH#HITL. iCE40DI/OXFO5 1Tt

-
CDONE
- P 49 SPI_SCK Cycles
5 Rising edge 10 rising edge
— e Py
CRESET.B |_=2000s = =
’ = 800 us'
1CEQD clears mtemal
configuraton memory
SPI_SCK ICE4D enters SP Penpheral \E ATAV47474 ool AT4T414 4 J
— mode with SP|_SS_B=Lowon
fising edge of CRESET_B B
¢apiires SP|_Siidatd on SPI_SCK g ecge.
sm_ss_s-l A I O N N N
Gonfigurgtion image dways starts With Ox7EAAS7F Synchonizaton |
sPLS| slalglalzala]s oo 518 (8138 [8]8]8]x x x oo x x x F§E
Entire Configuration Images {#—— Don1Care ——i-
Send most-significant bit of each byte frst 43 qummy s
sSPl SO Pusiad Hgh In SP1_SO pin via intemal pul-up resistor. Not used tor SPI Periphem! mode configuraton. Used when progmamimisg NVCM via SPI inertace. l’ﬁ
<t 0 'J
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BEDFI., COFAT— RDE. EEOLET—FHHEET,
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After waiting for the configuration memory to clear, the AP sends the configuration image generated by the Dia-
mond Programmer (version 2.0.1 or later). An SPI peripheral mode configuration image must not use the Cold Boot
or Warm Boot options. Send the entire configuration image. without interruption, serially to the iCE40’s SPI_SI
input on the falling edge of the SP1_SCK clock input. Once the AP sends the 0x7EAA997E synchronization pattern,
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Slave SPI Configuration T TFDI 1 =2 IMRERTFIVENSHDET,

—

before the PIO pins are activated

Minimum time from a rising edge  |iCE40LP384 600 - . us
on CRESET_B until the first SPI : R
write operation, first SPI_SCK. Dur.[ICE40LP/HX1K 800 — =
tem sck ing this time, the ICE40 device is | ICE40LP/HX4K 1200 — us
clearing its internal configuration [ 1200 us
memory iCE40LP/HX8K ==
Write 1 - 25 MHz
Read - 15 - MHz
iCE40LP3847
Read iCE40LP/ - 15 - MHz
fumax! CCLK clock frequency HX1K?
Read iCE40LP/ - 15 - MHz
HX4K?
Read iCE40LP/ - 15 - MHz
HX8K?
tcoLkH CCLK clock pulse width high 20 — — ns
tooLkL CCLK clock pulse width low 20 — — ns
tstsu CCLK setup time 12 — ns
tsTH CCLK hold time 12 — — ns
tsTco CCLK falling edge to valid output 13 — — ns
Minimum CRESET_B Low pulse 200 — — ns
tcRESET B width required to restart configura-
- tion, from falling edge to rising edge
Number of configuration clock 49 . . Clock
tpone 10 cycles after CDONE goes High Cycles

CRESET_B*%Low -> High&
U5 EFTHSDOWaithFRIARE

JOtwvYh 59 BSPI_SCK
DEREGFRE

Oty ShstH9BSPI_SCK
MDHighHAfE & LowHARIARTE

SPI_SIF—4MSPI_SCKIZX 93
Setup/Hold Time

SPI_SCKMNCE40(CANE=NTHS
F—AHEHETDTco
CRESET_B®DLowikFHAR

CDONE Low -> Highh”5iCE40 I/0
75+ TETDSPI_SCKY- )L
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iICE40> U —XDEFT/INAADA> T« D5 —IBE2FIUTDED T,
Slave SPI ConfigurationZ{TSBR(C. U TDBEDT —FEIBIN TERIRITOATUBSEZHBELUTT S0,

Device Bytes Bits
iCE40-LP384 7872 62,976
ICE40-LP/HXAK 34,112 272,896
iICE40-LP/HX4K 136,448 | 1,091,584
ICE40-LP/HXBK 136,448 | 1,091,584
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Minimum CRESET_B Low pulse 200 — — ns
tcResET B width required to restart configura-
- 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  |iICE40LP384 600 . us
on CRESET_B until the first SPI [ N
ks write operation, first SPI_SCK. Dur-| /O +0LP/HX 1K i — s
R_SCK ing this time, the iCE40 device is  [ICE40LP/HX4K 1200 C s us
clearing its internal configuration [ 1200 < us
memory iCE40LP/HX8K —
Write 1 - 25 MHz
Read - 15 - MHz
iCE40LP384*
Read iCE40LP/ 15 MHz
fuax' CCLK clock frequency HX1K?
Read iCE40LP/ 15 - MHz
HX4K?
Read iCE40LP/ - 15 - MHz
HX8K?
CDONE }.——
- . 49 SPI_SCK Cydles
e Rising edge b risng edge
CRESET B | 2209 |, o =t =
— > am”s'
¥CEQD clears memal
configuraton memory
SPI_SCK Pesipher [ |
oy sz |HHHTRUY --UHTRUUTRIULL -~ (U
tising edge of CRESET_B
40 8P| Sigata on SPI_SCK . P
SPI_SS B —I ;
— /r s
3wals stans With Ox7EAAISTE Wor. e [ o
S8 SlaEfaale e (al8[8]3[3]3[58]x x x *o* x x x g |
Entre Configuration I {4 Dont Care ! | § 3
Send most-significant bit of each byte trt 49 dummy s =2
SPI_SO Pusiad High In SPI_SO pin via intemal puii-up resistor. Not used for SPI Py mode Used when prog: u NVCM via SPI intertace. R & ]
- j

} I

Slave SPIO>J«x L —> 3> DiFa.
Hosth\5SPI_SCKZtia I dicsh. €D
o0y OREREICaEFELEI> T
L—>3> BEfEICianET,

Slave SPIO>J L —>3 >N

®CRESET_B High -> Low -> High
(LowEARI200NnsA_H##4%)

@tCR_SCKEFfWait

@I T4 U7 —7iXfE

@CDONE Low -> High

®49Cycle SPI_SCKiX{E

ERHOTHHD. LEFEOEastN > T4
L—> 3> ERICIRDET,

> T« JF—45%=k58(E. SPI_SCKD
BEACO> D057 —~FBE (4-318218)
ZMNTIEBEDICIEDET,

I Z(LICE40LP1KI(CX L. SPI_SCK 10MHz
TSlave SPIJ>J4 0L —>3>%1TD
»&. CRESET_B = LowE AR S

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

EIRDET,
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BUF (FICE40HX1K(Z 3 L T dSlave SPI Configurationi&fH> )L T,

@OSPI_SS_B&CRESET_BlcLowZ i/ LEFE 9., CRESET_B(d200ns E (B >F)LT(E300ns) LowZz
H#ERFL. HighlCRUZE T,

Signal name Walue C o+ ER00 0+ G400 ¢+ ¢ BEOD ¢+ ¢ BEOO
ar COOME 1
n 300 n=s N
wr CRESET_B 1 lr‘ !
ar SPI_SCK 1
wr SPI_S5_B 1 I
ar SPI_MOS| 0

®@CRESET_B#% High(Z L TH SiCE40HX1KDWaithFRI800us E (B> )L T(d#I1000us)
A2 I 0F—A=ZRERTICEDEFEWaitLET,

Signal name Walue : : - : S R - © EDD - S - © 000
ar CDOME 1
4 10044 uz
wrCRESET_A 1 lf‘
ar SPI_SCK 1 S
mrSPI_S5_B 1]
ar SF|_MOS| 0 [
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®800usA EWait#, 0> T JF7—F&XELFT, 1XE(F1ByteI DMSBT 7 —X M TEIELFE T,
B CEHAD — R"0X7E AA 99 7E"HIANZE I . XEFT —H(FSPI_SCKDIIE AN Ty TREENZFT.

Signal name
wr COOMNE

wr CRESET_H

ar SP1_MOSI
ar SPI_SCK
arSPI_SS_H

YWalle

toong

toma

1012

bozE

tomEE

B L X ' B H

1014 250 ne

[ 1

UL

(LTI
UL

L1 T
I Ep i)

L
LT

I [ ) )
UL,

7E

AA

99

7E

@> T+« 57 —XEFR T.ICE40DCDONEAHigh(T/a o 1248, 4981 )L ESPI_SCKZEXEULET,
Z M CSlave SPI ConfigurationZO—I(d5E T T,

Signal name
wr COOME

ar CRESET_A

ar SP|_SCK
wSP_S5 B
ar SPI_MOS

Walue

1101 T

Ota1

50.004

50.006

50.003

s0.m

30.mz

a0 0171 350 ns
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