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1.1 BE
AR — K% Lattice Semiconductor #t:8 iCE40 >V — X LP8K FPGA #{#HH L7z

FPGA BA¥EAR— R T,

iCE40 LP8K iZ Logic Cell %t 7,680 1# RAM bit %t 128Kbits PLL2 1# # K I/0 %% 178
DT A A TT, RIERITHEFH SN TWDE T3 AL LPSK-CM81 T, Z DT /34 AD
R /O £ 63 T 23 AR FM ) AN HEE rTRE 7R Ik K /O #i% 52 L 7> TV 9,
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2.2 KR—Fi#k

KR— ROMAAE—EE FieDFE 2.2-1 R— FMEAEE—EIZRT,
* 2.2-1 R— FHEFE—E

THH A T2
i FPGA iCE40LPSKCMS81
= —H#—I0 56 A (CN1:28,CN2:28)
a7 47 b—3 3 | M25P20 (Micron serial ROM) PSS
A ROM i
BIRAT) DC3.3V,DC2.5V(2.5VI/O RN ME R Z Do

FPGA AN EIR IR — RN TERK

snay 7 HEER1 25MH z
a7 G2 32.768kHz
AT —4 A LED1 EIF ON B kT LED1
AT —4# XA LED2 a7 4T b—a VETRREA (NG TR LED2
AA vF 1 a7 47 b—va UBRE SW1
AA vF 2 WHAA vF (VY NAA v F) SW2

oV 7 4 7 L—3a v | TPS3808G01DBV EIREEMM U & v MEK
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a7 47 b—3 3 | 2.54mm B v F 2PIN CN4

Haxs s 2

a7 471 —>3 )y | 2.54mm B v F 3PIN JP1

T— KUV EZHY v

R SW 1

a7 47 Vb— 3y | 2.54mm B v F 2PIN JP2

E— NGV EBEZHY v
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RE%EH)

£} J i 2 2X20PIN B>~ & 2
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¥ 1L 360UA typ.
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3. KR— R EICH D FPGANE D a7 4 7 L—2a Y HROMG Y 747 5 w2 = ROM)
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DIFEDaL T 4 T L—varT— R0z 52 LN TEET,
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RKAR—=FEIZIEZFPGA =7 4V v—rva M5 —%axZ7 41 (CN3:6PIN) L= 7 ¢
JVr—varyfy—2ax7 42 (CN4:2PIN) O 2fEOax 7 ZNHAESNTHET,
Kax7 2O PIN F S EE54OINE TRIRLET,

CN3:6PIN
PIN %% 1 2 3 4 5 6
Ui -4 SCK SI SO SS_B GND VCC
CN4:2PIN
PIN %5 1 2

Ui -4 CRESET_B | CDONE

ZOER2EEDaxs 2L FPGA a7 47 Lb—Yaryr—Z X yra—RKr—710
Bkl a7 7 b—va B — RO BEAM Y v /8 SW1L2 2 F#, £ 2.2-1 A—F
fhR—Ear 74 7 v —va VERE-F—EHOKICUIV EA L Z LIk Y 34 HTHY L7
3D 7 4 7L —va rE— RIZxHE TE DA > TWET,

#%351% 221 A— FAE—Ear 747/ L—va VERE—F—%&

FET— K JP1 | JP2 CN3 CN4

FPGA W CRAM | GND | OFF | TCK | TDO TDI ispEN INITN TRST
arv 74 7F—FK | (2,3)

SPI 77 v+ =23 | open | ON | TCK TDI TDO ispEN INITN TRST
AHET— R (1,2)

FPGA W# NVCM | GND | OFF | TCK | TDO TDI 1spEN INITN TRST
FTIAAET—F (2,3)

SPI 75 v =27 | open | ON | (TCK) | (TDI) | (TDO) | (ispEN) | ANITN) | (TRST)
boarT 4 7L (1,2)

—va v

FPGA N# NVCM | VCC | OFF | (TCK) | (TDO) | (TDI) | (ispEN) | (INITN) (TRST)
mooarza4r7 | (1,2
Lr—g

x CN3 ® GND,VCC lZ#xnFh ¥ v a— RK7r—7,00 GND,VCC L BT 2 LENH Y £
4, SPI 7F v ambpar7 47 L— g0k xE FPGA WE NVCM b0 a7
4L =g rE—RDEEZBRL, INHDE—RD L X(ZVCC,GND & %12 OPEN T OK
-(\‘—d—o)
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*%SPI 7T vahbDary7Z 47 Lb—ardlslt FPGAWNEHNVCM 2 H0 a7 4
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#3517 47— g BBRE—FRF—EBIIRLESEE— KOy 747 L—3 3 F—

ROBWEIZOWCTHIAL £,

41 FPGARZCRAM Oy 744 L—>3vE—F

1. Lattice Semiconductor 23#£{ft4 % Diamond Programmer ¥ 7 b a7 1 7 L
—varyr—HFvrn— Kr—7 0 (Lattice Semicondutor ispDOWNLOAD Cable
HW-USBN-2A) i [ L TEZIAHREZITWET,

2. Diamond Programmer Z&ZHE) L £ 7,

8 Diamond Programmer - Getting Started

21

~Select an Action

Ll Detect Gable

] Port: [E2USE-0

Cable: [H-USBN-2A

" Create a new blank project

" Open an existing programmer project

I H:Ausr 32/mtzk /kiban_pro/ice 150901 fice/clock fpea/clock fpea synprixct

=1

Cancel I

3. Create a new blank project #F =27 L TOK %7V v/ LET,

& Diamond Programmer * =

File Edit View Desien Help
)

| |6 B |

Device Family | Device | Operation

File Name [ Fi

Enable [ Status | Device Vendor |
T

ﬂ Generic JTAG Device ‘JTAG-NOP ‘Bypass

k1|

[~ Cable Settings

Gable: HW-USBN-2A ~
Port: E2USB-0 ¥
Custom port (HEX):

Detect Cable

| Gable and /O Settings

~1/O Settines
& Use default /O settines
" Use custom /O settings

I~ INITH pin connected
I~ DONE pin connected
I TRST pin connected

@ Set TRST hieh
€ Set TRST low

I~ PROGRAMN pin connected
I~ ispEN pin connested

@ Set ispEN high

€ Set ispEN low

Debug Mode..

Output
Lattice WM Drivers detected (HW-DLN-3C (Parallel), HW-USBN-2A)
Programmer device database loaded

Output [ Tel Gonsole.

Ready

12
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4. Device Family 7 U » 7 L T ice40 % %4, Device # 7 U v 7 L T LP8K % &R

L%,
[ # Diamond Programmer * =

it View Desien

Operation

ICE4DLP4K

Rl |

File Name

| Gable and /0 Settings

~Cable Settines.

Detect Cable
Cable: HW-USBN-2A b

Port: E2USB-0 -
CGustom port (HEX):
[~ /O Settings

& Use default VO settings
" Use custom 1/O settines
I~ INITH pin conected
I~ DONE pin connected
I~ | TRST pin conmected

& Set TRST high
€ Set TRST low,

I~ | PROGRAMN pin connested
I™ ispEN pin connected

Set ispEN high
¢ Set ispEN low

Debug Mode...

Output

Lattice VM Drivers detected (HW-DLN-3C (ParalleD, HW-USBN-2A)
Programmer device database loaded

Output [Tl Gansole

2

5. Operation # % 7 /7 U v 27 LT CRAM Programing &R L, 27 ¢ 71—

a U Hbin 7—4#ZFIRLOKE 27 Y v 7 LET,

.‘ iCGE40 - iGE40LP4K - Device Properties

21|

— Device Operation

Access mode: {CRAM Programming

Operation: lFast Program

=
E2|

— Programming Options

Programming file: I/ ice/clock_fpeasclock_fpea_Implmnt/sbt/outputs/bitmap/clock _J

— Device Options

[~ Reinitialize part on program error

o]

Cancel
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6. Z O T Design # 775 Program Z 3R L £4,

—FPGA W CRAM ~D =27 4 JL— g UREEEINE T,

File Edit View De:

=lolx|

(el

ICE40LP4K

| Gable and 1/O Settings

4 | 2l

[~ Cable Settings

Gable: HW-USBN-2A ~

Detect Cable

Port: E2USB-0 [
Custom port (HEX:
1O Settings ————————————————————————,

& Use default /O settines
€ Use custom /O settings.

& Set TRST hieh
€ Set TRST low

I~ | PROGRAMN pin connected
I ispEN pin connected

& Set ispEN high
£ Set ispEN low

Debug Mode..

Output

Lattice WM Drivers detected (HW-DLN-3C (Parallel), HW-USBN-2A)
Programmer device database loade

Qutput | Tel Console

4

COMEZMETTDEEITHREL save TONEIPHNTEETOT, 77/ 4%

AJTLTsave ZATWE T LET, (foET— FTHREKTT,)

2 [aH LAKEIX 3. T Open an existing programmer project ZiER LT/ 7 I 7
BATHOZENTEET, (DL &5, ODRENREINET DT, 6. LBEEZITIE

LR FE9,)
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42 SPI75ya&8AHE—F

1. b4, £TIT41 LRICEETT,

5. Operation 4% 7 /7 U v 27 LT SPI Flash Programing #&#R L, =7 ¢ 7
L= U Mlbin 7 — 2 2R L £7,

IZ SPI Flash ORI Z#=IN L 4, (Z OHFITiX Micron,SPI-M25P20,8-pin SOIC)
WIZOK%ZZ U w7 LTAAL VEEIZREYD £7,

liCEtm — IGE40LP4K - Device Properties -' _3.'.’.(.'

— Device Operation

fAccess mode: ISPI Flash Programming

=
Operation: ISPI Flash Erase,ProgramVerify _:J

— Programming Options

Programming file: VcIock_fpga_ImpImnt/sbt/outputs/bitmap/cIock_top_bitmap.bin _J

— Device Options

[ Reinitialize part on program error

—SPI Flagh Options
Family: |SPI Serial Flash |
“Wendor: | Micron LI
Device: |SP-M25P20 =l
Package: {8-pin SOIC =l

SPI Programming
Data file size (Bytes): |1351 78 Load from File I
Start address (Hex): | 000000000 x|
End address (Hex): | 000030000 x|

[~ Erase SPI part on programming error

[~ Secure SPI flash golden pattern sectors

Cancel l
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6. Z O T Design # 775 Program Z 3R L £4,

—HKEDSPI 7T v a~Dar T 4L —a T — 2 DOEZALNTOILET,

FFIRICFPGA b a7 4 L—2a SN ET,

=lofx|

File Edit View Desien Help
@Y % 3|

File Name

foutputs/bitmap

Operation
SPI Flash Eras

Device
ICE40LPAK

I eEall
Enable | Status | Device Vendor Device Family

K _fpea_Implmnt/

F Micron iCE40

Rl

Fi

 bitmapbin |09/

| Gable and /0 Settings

~Cable Settings

Detect Cable
HW-USBN-2A ~

Cable:
Port: E2USB-0 [

Custom port (HEX:

~ /O Settines -
& Use default /O settines
€ Use custom /O settings.

I~ INITN pin connected
I~ | DONE pin connected
I~ | TRST pin connested

& Set TRST hieh
¢ Set TRST low

I~ PROGRAMN pin connected
I™ | ispEN pin connected

& Set ispEN igh

€ Set ispEN low

Debug Mode..

Output

Lattice WM Drivers detected (HW-DLN-3C (Parallel), HW-USBN-2A)
Programmer device database loaded

Output [ Tel Gonsole

Ready
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4.3 FPGA RIE NVCM ZEAAE— K

1. "4, FTIH4.1, 4.2 LRI CEETT,

5. Operation % 7 /7 U v 7 LT NVCM ProgramingMode Z&R L, =27 ¢ 7
L—ya UHlovem 77— 2 Z@IRLET, (20 L Z(Fbin 7—# Tl < nvem 7—

ZaMHLET,)

#:iCE40 - iCE40LP4K - Device Properties Y 21 x|

— Device Operation

Access mode: INVOM Programming Mode LI
INVCM Program\erify Secure LI

Operation:

— Programming Options

Programmine file: }lock_fpga_lmpImnt/sbt/outputs/b itmap/clock_top_bitmapnvem| _J

— Device Options

I Reinitialize part on program error

OK I Cancel

6. Z O T Design ¥ 7 /5 Program Zi#{R L £ 9,
—FPGA WO AR A Y (NVCM) ~Dar 7 4 Jb—v a5 —XH
MrbhEd, FREFICFPGA bar 747 L—varyEnEd,

DEX AL

1 el

File Edit View Desien Help

R

Status | Device Vendor Device Family Operation File Name —Gable Settings

F IGE4OLPAK Detect Cable
Cable: HW-USBN-24 >
Port: Ez2USB-0 -
Custom port (HEX):

/O Settings —————————————————————

1+ Use default /O settines
€ Use custom 1/O settings

I~ INITN pin connected
I~ | DONE pin connested
I~ I TRST pin connected

@ Set TRST hieh
€ Set TRST low,

I~ | PROGRAN pin connected

ispEN High
ispEN low

pin connested

Debug Mode..

o
2
i
&
S
=
5
p2
3
&
I~ ispEN
@ Set
© Set
Bl

Rl

Output

Lattice WM Drivers detected (HW-DLN-3C (ParalleD, HW-USBN-2A)
Programmer device database loaded

Qutput | Tel Console
Ready

17



Mega-Sys Co.,Ltd.

44 SPIZ75viahbDarvIiIq«FL—avE—F

VX U XSW, JP1 L JP2 2K 351 IS TCSPI 7 7y vanbdDary7 47 L—
varsE— RIIRELET,

BN ETZITEENR EO SW1 D ON/OFF CSPL 7 T vy ambdDary 7 4 7 L—
3 UIMTOIVET,

I A T4 T a T AREEZIAENTESPL Y T v anb0a 7 4 7
L— 3 v — RO L X3 Programmer Y 7 b & HT 208 IH Y A,

45 FPGAREBNVCM ANV I« T L—>3vE—F

* VX /N SW, JP1 & JP2 2% 3.5-1 IZfE > T FPGA WIS NVCM ipb D=7 o 77
L—yarE—RNIERELET,

CEIRBAE 21T AR > SW1 © ON/OFF TSPL 7 7 v vaimbdary 7 4 JL—v
3 UPMTOIET,

T I T4 T =g T A REZIAENT FPGA W NVCM 226D 2> 7
47— a3 — RO E & Programmer Y 7 N EEHTOMETH D £ A,
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52 EiREEH

12v 33V
b
33v
RS LRy TPS3808G01
100k
9k DBV
3% o] Toa IR6 L re
SENSEVDD 10k 2 51k
w,, anp (217"
tact
i 2mR ReseT |-
C4 ~ ZR6 RESET B
0001 7 100k
77 Rl s
177 0 A
RI9
4Tk W
A
2( R18
ED: 10K cNe
7| creserB/TRST
5 | coone/mmy
b SPLVCOOW)
T
s R22 \"wer
10 S awo
SPLVCO3Y)
R24 A o\
10 1] serrek
2| st/o
aav 3| so/m0
A Aviorza " co/coone [E&—— 1 4| S58/PROG
33v NAZ_AZ) 207 221 He/CReSET 8 (10 0 2| vee
Re % & nBl ot e U2 M25P20-VING O 5| vee
a7k o ‘*; A4/10T 208 F7/10B_108/SS - so
o5 s - AB/0T 185 5/108.105/500 ScK
o & I 477107177 G1/108 107/SCK WeN
u o ABIOT 174 H1/108.106/5DI osN
o HLDN
o4 B ay0T 2 G4/10B.51/GBING veos
" o N T 84107211 G108 103/CBSELD veo YOO8 oo
33 =D b as/07 168 H1/108 54
o S p] @07 180 H4/108 52/GBiNd
33v 2av R3 & T 67/0T180 45108 104/CBSELT N1
s N A%k S Bo/07 170 J1/108.55 PH-2X40SG
50-3030 M 3 = 49y] G4/10T 198/GEIND 22/108 56 v 1
| + 5/10T_197/GBINI 33710857
vio vee sw2\ ! 2 D5/10T 212 J4/108 70
et 42 E5/10T 214
e al A% gy| p9/10R 116
R26 o5 B9 ! B9/I0R 120 BI/IOL3A
o N B2/10L.25
o Tospl Soton 115 GioLss
D7/0R 117 /0L 24
405 )| Dg/10R 141/GBIN2 310178
0 < D1/10L 104
L £1/10R 118 02/10L 78
£8/I0R_140/GBING D3/10L.138/GBINT
FB/IOR 113 /0L_108
GB/I0R 114 E2/10L 1A
Go/10R 112 E3/I0L14A/GBING
H/IOR 111 E4/0L 145
JB/IOR 109 FI/I0L 224
J8/10R 110 F3/10L 228

As/VCCI00 G3/10L 244

H8/VCG SPI

G2/VCC PLLAOL26A
H2/GND PLL/I0L268

C1/VPPFAST
C8/VPP 2VE

g —
MBROSZOL 1 2y 2
A WMV J7/voo pLLooBat 1%
s J6/GND PLLO/10B35 GBING %
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MS91501BD & &K
NO HERE 4 BE AR

uo FPGA 1 iCE40LP8K-CM81 Lattice Semiconductor
U1 Voltage regulator 1 MCP1700T-1202E/TT(SOT23) Micro Chip etc.
u2 Serial Flash 1 M25P20-VMNG(SO8) Micron etc.
KC2520B C1XE(or KC2520C
UK 0OSC 1 Kyocera etc.
C2XE)
Texas Insturuments
u4 Reset 1 TPS3808G01DBV(SOT23)
etc.
Voltage regulator Texas Insturuments
us 1 | TLV117112DCY(SOT223)(F{i&)
2 etc.
ué6 0SC2 1 SG-3030CM EPSON etc.
SW1,2 Tact Switch 2 B3U-1000P Omron etc.
ON Semiconductor
D1 Diode 1 MBR0520L(SOD-123)
etc.

LED1,2 LED 2 LHQ974(1608size) etc. Chip type LED #f
JP1 Jumper SW 3 2.54mm pitch 3PINx1 %l Harwin etc.
JP2 Jumper SW 2 2.54mm pitch 2PINx1 1 Harwin etc.

CN1,2 Connector 2 2x20=40PIN 2.54mm pitch REL
CN3 Connector 6 2.54mm pitch 6PINx1 I Harwin etc.
CN4 Connector 2 2.54mm pitch 2PINx1 1 Harwin etc.

6 #HE

it Tk FPGA BIRY — LB LW FPGA 734 ZAONFIZOWTOVR— MIfT-oTE
DERA, HONUDITTEWEZFEITET Lo BENW-LET,
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