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2. ¥k
B BE ACM-023-55G8 ACM-023-75C8 ACM-023-115C8
& &k FPGA EP4CE55F23C8N EPACET75F23C8N EPACE115F23C8N
32744 ROM EPCS16S18N (16Mbit) EPCS64S116N (ALTERA, 64Mbit)
BIRAN DC 3.3V (NEERIEA R—FL¥XaL—2ICkYER)
a7 ER 1.2V
EiR~TiE 86 x 54 [mm]
BE # 32 [g]
a—41/0 100 &
/0394 66 >R JIL——)L 0.9 (typ.) (nmep1x2 #2 (2. 54mm E v F)
Ty RER HSRAIRFS 8EEMR 1.6t
MRAM MR2A16AYS35 (Everspin, 4Mbit)
FroR—krKonvy 50MHz, 30MHz (4}ERHLEATIRE
)ty ~EIE EIR IC A (200ms typ.)
JTAGO AR A DILIOEY REVYHS Y+ 2.54mEyF
RAT—A X LED 2 {& (POWER, DONE)
JLF LED 2 @
NARA YT 2@ (BLARR)
- DILIO BV T EVAYS 1A (KIKIZESTITFEH)
T8 &

DILBO ExAvyA 2{@ (FEIZH v LFA[EE)

* CNDDERBPCHREERLLDHBZENTSVEY

3. FARIRE

FPGA M AEREIFRERETICIE. EIERT T4 2 HL AHY—IL, REERY—ILELID
ETY, BARY—ILOBREZI—FHTITOTWEELESI BB -LET, ST
[ZBAFRY—ILIZDWVWTDHR— FERBRBET NS RFDOEODYR— MEI—UI1ToTHEY

FE A

AIZaT7IE, a7 AERBFICSHTERLTOWASRAFEY—ILETITERL T

WET,
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4 BEEVIZDONT [EE)

AR—FTIE. THAA RABAEETOR— FHEBAD=H, —8D 1/0 EAGND +°
VCCINT(1.2V) ICEAE SN TWWET, VREFB EVIZEEWIEBLTWLWSLDLHY FT,

CHBIFRA /0 RARIZERALEVWKSICTILEADHY FT,

HMEEREE CSBEED, TRICHRBEVERLET,

GND VCCINT(1.2V) VREFB

E10 K7 G10 P17 P20 M5
F16 N17 G14 P7 Wwi9 T3
G11 P6 G16 R14 N19 R5
G13 R18 G4 R15
G15 T10 G8 R6

G17 T14 H17 Ti1

G7 Ui3 J17 uis

G9 u19 17 ui6

H16 u7 K17 Uiz

J19 V6 N16 us

15 Y21 N7 V7

REAEVEETANET D ESIZ Quartus Z/EHEFET,
UTICREAZEERLET,

1. [Assignments -> Device] — [Device and Pin Options..] Z9 v o LET

Select the Famiky and device you want ko barget For compila'tion.

~Device Family —Show in 'availatile: _devi;.es_‘_ lisk
.Earniiﬁ.f: iCycIone IV E :J Package: I_FBGA ;l
[esices! [.qll _1[ Pin connk: l484 _'_l
speed grade: !Any _ﬂ

—Target device

Y . ¥ stiow advanted devices
1 Buta device selected by the Fitter x —

T Hardcopy compatible nfy

%" Sperific device selected in ‘Available devices'list

A Other nfa

2. [Reserve all unused pins] % [As input tri-stated] ICEZFELET

&, Device -and Pin Options — top

Category:

- GGeneral
- Configuration

Programming Files Sperify device-wide options For reserving 'ali'_unused pins on _'the device: To
M reseryve individual dual-purpose configuration pins, go to the Dual-Purpose Pins:
== Dual-Purpose Pins tab. To reserve other pins individually, use the Assignment Editor.

Capacitive Loading B

¢+ Board T Model ;
H%arnmirn?;ce nos Reserve all unused pins: !."-\s input tri-staked LI q

000000000000000000000000000000000000000000000000000000000°

> Yalkage
i Pin Placement
~ Errar Detection CRC
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5. ElmEiBA

5.1. HEBDEF

a—41/0 (CNB)

FLR SW
LA LED

)T IVI/E
(TTL)

iR LED

FHk2s (30MHz)

a—41/0 (CNA)

327 4% ROM

MRAM

JTAG

DONE LED

RERA YT

F{52% (50MHz)

FAE
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5.2. Ay HE
| vio®INpUT | ! External CLK (option) :
[ User I/0s CNB ]
4 N
Oscillator Config. Device
50 MHz EPCS 16/64
30 MHz . J
............................. o
External CLK JTAG A \ 2
MMCX (option) Buffer N\—1| £
............................ ——
g N Cyclone’IVE S
Power-On Reset o 4 A
| Typ.200ms | EP4CE 55/75/115 (l\f%ﬁli\f)
F23C8N L )
e N
Power Circuit
2.5V,12V DONE LED ]
(.
e User Switch ]
Power LED
| @3 User LED |
50 GPIO
[ User I/0s CNA ]
[ ssvieur | { External CLK (option) '
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5.3. BRAN

5.4. JTAGOxY % (CN3)

5.5.

AR—FIE, DC3.VE—FEBRTHMELET, 2—H /0 (CNA, ONB) LY. +274R

BOHLIELDEHRIELTIZS,

CNB RIM oG 2BEFX I/0BREL T, FEDBEEZMIGT 2 EAHEKFT,

CNA I SRS HEEE 3. VICRONFET . FLCFREBEEZCSEIFEELN,

FPGA ANV I74F¥aLl—ar RUAV T4 ROMD ISP IZFERALFET . EVEEEZ T X

IZRLET,

Aoo0—KR5—JI)LEDERKIZIE. AROOVITE AYSEE#TRIRAWNEITED,

CN3
5 ELES &5
TCK 1 2 GND
TDO 3 4 VCC
TMS 5 6 -
- 7 8 -
DI 9 10 GND

BRERAF @)Y, a2T4FaL—2avE-—FER
ETEET, INIZKY Low(OREERYFET

BERSvF (SW3)

SW3 1 2 3 4
E—F MSELO MSEL1 MSEL2 MSEL3 }E
AS OFF ON OFF OFF aAVIATRMT7THEX
JTAG X X X X FPGA 7V X
X : Don't Care

AV T4 RMADERAA, AT RIMASDHDFPGAANDI T4 F¥2L—2 1
FLTLEEL,

v Yty b)) HEIZTASE—FI
EBAAZFIC T 7AINECHRALCESVW. ZOMDEMFEE— FIZEEFERALEEA,
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6. FFGADO> T4 FalL—>ay

1. Quartus |l Z#&1L [Programmer] 24U v LET,

.r_-liar'arch;:f | B Files J &* Design Linits I “r SignalTap I Logic Anahzer

“asks & In-System Memory Content Editor
W] Logic Analyzer Interface Editor

_|.|

81} Tn=System Smwrces and Probes Fditor
Task SignalProbe Pins...

. [ P Fitter (Place & Route) %i¥ Programmer

- W pssembler (Generate programmin R ’
@l ITaG Chain Debugger
- P TimeQuest Timing Analysis S

Flas: IFuII Design

W'
w’

2. [Auto Detect] ZV U v LTNA REEBHIEFET,
[none] ERZEHFTILV ) v L., sof T7AILEEIRLET,

<% Programmer
File Edit Wiew Processing Tools  indow

a:aH-atﬂwareml | USE-Blaster [USE-0] Micde: |1m5
F'Emfm-ﬁmmm@m-mm{fwmnm}
File: Device Chedkaimm Usercode Program
P start 11 | STORouerall (! POURRRRIUTOuRY |CURRRRR Ut |1 OTue R ) Configure
top.sof EP4CESSFZ3 O307213 A v
| |4
! Auto Detect
}{DEI_EJ_'.E
i TDI =
@-Chaﬂge_!:i!e... I E ]
' =
- : EP4CESSF23
2 add Device. . , DO
b ]

3. [Program/Configure] ICF v o & An [Start] #0Uv O LET,
EEICOVIA4FX2L—arvh5ETTHEDNE LED AEIKTLET,
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7. A>74FaL—<3 > ROM

ACM-023 IZIZa v 74 FXaL—Ya v RINARBEHIATWET, T—FDEEIAHAIC
FJICT7AINEERT DBENHY ET,

ROMAM S FPGA~NDOa VT4 XaL—avik, BREABICEFNIZITHONRET,

EFALT—AETRITHREIN. REHOHDILDEFERACLEZEL,

1.1. JICT7 7L ILDER

1. [File => Convert Programming Files..) #4o)vw o L%,

Create | Update L

=
B ringy _:] Customize. .. |

X

EETiCEE, & e
Convert Programming Files...

B Fogeoeninl,

2. [Programming File type)] : JTAG Indirect Configuration File (. jic)
[Configuration device)] : EPCS16 or EPCS64
[File name)] : £%&
Z1EE L [Memory Map File] OF vV &5 LET,

—Ctpuk programming File

Programming File bvpe: IJT.C'.G Indirect Configuration File {.jic)

r Mermary Map File

=

DELiEnsE, .. | Configuration device: IEF‘CSIEu ;I Mode: fckive Serial ;I

File name: I oukput_file, jic _I
advanced. .. | Remote/Local update difference File: INOI"-.IE ;I

3. [Flash Loader] #3i##RL [Add Device..] Zo U vH LET,
4. BET/NAREREIRL [0K] #59)vo LET, (EPACESS, EPACE75, EPACE115)

—Inpuk files ko convert

8 ACM-023 (Ver.1.2)

File/D1ata area Properties Start Address #dd Hex Data |
=& Flash Loader |
Lo SOF Daka F'age_El Zauko= seeesecscsecscsesnes
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add Device. .. |
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5. [SOF Data] #:#{RL [Add File...] 22V v  L%EY,
6. Zih9g 5 sof T—2EFRL [K] 20 v I LFET,

—Inpuk files ko comvert

FilefData area | Properties Start Address I Add Hex Data |

[ Flash Loader |
=¥ - F Diata Page 0 ST .
"~ top.sof EP4CESSF23 i AddFile... |

Remove

i

1. [Generate] #21Jv o LFET,

1.2. E&ERAH

EETRAHAICIFBREARAVF W) ZAS E—FETEHIRLENHYFET . FHLLIE5.5F%E
ZHRLTSESL,

1. [Add File...) 22Uy o  LJICTO7AILEZZBIRLZET,
2. [Program/Configure)] ICFz v o &L vh [Start] 0w o LET,

File Cevice Checksum IJsercode Program; Werify Blank-

Configure Check,
Fackory default enhanced... EP4CESS 002F44FE FFFFFFFF v I r
“ aukput_File.jic EPCS16 030292 1F ¥ rd I
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8. FPGA E > &It
8.1. 21—+ 1/0 (CNA)

GBQ':‘J'; NET LABEL FPGA Pin CNA FPGA Pin NET LABEL gﬁ)'\lﬂ';
V33A 33V 1 ] 2 3.3V V33A
EBRFH 3 4 EBREFH
GND 5 | 6 GND
A TOAO 122 7 | 8 121 TOAL A
A T0A2 H22 9 | 10 H21 T0A3 A
A TOA% E22 11 | 12 E21 TOA5 A
A T0A6 A20 13 | 14 B20 T0A7 A
GND 15 | 16 GND
A TOAB c22 17 | 18 21 TOA9 A
A T0A10 B22 19 | 20 B21 TOA11 A
A T0A12 D22 21 | 22 D21 10A13 A
A TOA14 A18 23 | 24 B8 T0A15 A
GND 25 | 26 GND
A T0A16 Al7 27 | 28 B17 T0A17 A
A TOA18 Al6 29 | 30 B16 TOA19 A
A T0A20 Al5 31 | 32 B15 T0A21 A
A T0A22 Al4 33 | 34 B14 10A23 A
GND 35 | 36 GND
A T0A24 A3 37 | 38 B13 T0AZ5 A
A T0A26 A10 39 | 40 B10 T0A27 A
A T0A28 A9 41 | &2 B9 T0A29 A
A T0A30 AS 43 | 44 B8 T0A31 A
GND 45 | 46 GND
A T0A32 A7 47 | 48 B7 T0A33 A
A T0A34 26 49 | 50 B6 T0A35 A
A T0A36 E5 51 | 52 E6 T0A37 A
A TOA38 B3 53 | 54 A3 T0A39 A
GND 55 | 56 GND A
A T0A40 B2 57 | 58 Bl T0A41 A
A T0A%2 2 59 | 60 c1 T0A43 A
A TOA44 F2 61 | 62 F1 T0A45 A
A T0A46 H2 63 | 64 H1 T0A47 A
A TOA48 *1 2 65 | 66 i T0A49 *2 A

(+1) &1 R15) Z 41 L T CLK_EXAP
(*2) &4 (R16) Z 41 L T CLK_EXAN

BINIZEBSATVEY
AN IZEBSATOEY

10
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8.2. 2—41/0 (CNB)

gfo'\t':; NET LABEL FPGA Pin CNB FPGA Pin NET LABEL gm';
VIO(B) VCCIO_x 1 | 2 | Vvcciox VIO(B)
EBIRTH 3 4 EBIRTH
GND 5 | 6 GND
B TOBO Y22 7 | 8 R17 TOB1 B
B T0B2 020 9 | 10 M16 T0B3 B
B T0B4 M20 11 | 12 M19 TOB5 B
B T0B6 M22 13 | 14 M21 T0B7 B
GND 15 | 16 GND
B TOB8 N22 17 | 18 N21 TOB9 B
B TOB10 022 19 | 20 021 T0B11 B
B TOB12 R22 21 | 22 R21 T0B13 B
B TOB14 P22 23 | 24 P21 T0B15 B
GND 25 | 26 GND
B TOB16 V22 27 | 28 V21 T0B17 B
B TOB18 T20 29 | 30 T19 TOB19 B
B T0B20 W22 31 | 32 W21 T0B21 B
B T0B22 NG 33 | 34 P5 T0B23 B
GND 35 | 36 GND
B T0B24 T5 37 | 38 T4 T0B25 B
B T0B26 Y2 39 | 40 Y1 10B27 B
B T0B28 W2 a1 | ® wi T0B29 B
B TOB30 V2 43 | 44 Vi TOB31 B
GND 45 | 46 GND
B T0B32 U2 47 | 48 U1 T0B33 B
B T0B34 R2 49 | 50 R1 T0B35 B
B TOB36 R4 51 | 52 R3 T0B37 B
B TOB38 P3 53 | 54 P4 TOB39 B
GND 55 | 56 GND
B TOB40 M4 57 | 58 M3 T0B41 B
B T0B42 N1 59 | 60 N2 T0B43 B
B T0B44 P1 61 | 62 P2 T0B45 B
B TOB46 M1 63 | 64 M2 T0B47 B
B TOB48 *1 M6 65 | 66 L6 TOB49 *2 B

(+1) &1 (R13) Z 41 L T CLK_EXBP
(+2) & (R14) Z 41 L T CLK_EXBN

M2N 2SI TVET
(T22) IS TLEY

ACM-023 (Ver.1.2)
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8. 3. MRAM
MRAM
- - NET LABEL FPGA Pin
Pin Name Pin
A0 1 MRAM_A1 Y4
Al 2 MRAM_A2 Y6
A2 3 MRAM_A3 wWé
A3 4 MRAM_A4 Y7
A4 5 MRAM_A5S w7
A5 18 MRAM_A6 AB5
A6 19 MRAM_A7 AA7
A7 20 MRAM_AS8 AB6
A8 21 MRAM_A9 AAS8
A9 22 MRAM_A10 AB7
Al10 23 MRAM_A11 AA9
All 24 MRAM_A12 AB10
Al2 25 MRAM_A13 AA10
Al3 26 MRAM_A14 AB13
Al4 27 MRAM_A15 AA13
Al15 42 MRAM_A16 AB18
Al6 43 MRAM_A17 AB19
Al7 44 MRAM_A18 AA18
DQLO 7 MRAM_DQLO W8
DQL1 8 MRAM_DQL1 Y10
DQL2 9 MRAM_DQL2 W10
DQL3 10 MRAM_DQL3 AA4
DQL4 13 MRAM_DQL4 AA5
DQL5 14 MRAM_DQL5 ABS
DQL6 15 MRAM_DQL6 AB9
DQL7 16 MRAM_DQL7 AB4
DQUS8 29 MRAM_DQUS8 AB14
DQU9 30 MRAM_DQU9 AA14
DQU10 31 MRAM_DQU10 AB15
DQU11 32 MRAM_DQU11 AA15
DQU12 35 MRAM_DQU12 AB16
DQU13 36 MRAM_DQU13 AA16
DQU14 37 MRAM_DQU14 AB17
DQU15 38 MRAM_DQU15 AA20
G# 41 MRAM_OE AAl17
W# 17 MRAM_WE AA6
E# 6 MRAM_CE V8
LB# 39 MRAM_BEO AB20
UB# 40 MRAM_BE1 AA19
12 ACM-023 (Ver.1.2)
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8.4 AVvR—Fovnovy

B 3 NET LABEL | FPGA Pin
30M_CLK1 T
30M_CLK2 AALL
30MHz 30M_CLK3 G21
30M_CLK4 AL2
50M_CLK1 T1
50M_CLK2 AB11
>0MHz 50M_CLK3 G22
50M_CLK4 B12
8.5. AEpY/ OV I AN
Q%Y A NET LABEL | FPGA Pin
CNA_65 CLK_EXAP B11
CNA_66 CLK_EXAN All
CNB_65 CLK_EXBP T21
CNB_66 CLK_EXBN T22
8.6. ;LA LED
LED NET LABEL | FPGA Pin
13 ULED1 Y13
L4 ULEDO Y14
8.7. AARAvF
Sw NET LABEL | FPGA Pin
SW1 PSW1 Y15
SW2 PSWO W15
8.8. Y7 I/F (CN2)
IRHEBES NET LABEL | FPGA Pin
1 D_TXD R16
2 GND -
3 D_RXD T16

¥eit USB W& (FTDI F v JEHEIAR— F) L DEHZEEB LA V2T —RXTY,
RAAEVELTHIHATAITEY . #FLBRRBRZE CSRIESL,
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EV IR
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F-TRR U R—IR—=23 50 TTERLESLY,
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10. (FREH

1. ERSNEE
2. EiRMEEE ChlH)

1. SENWEHEIZOWNT
BELAERE. WAREL VY TLBESERATTSHLSBMVELET,
e-mai|l MFEIX. SPC2@hdl.co.jp ~TEHL L 2 LY,
Fhrid, SHA—LR—SICRBEOSMVAE I+ —Lh5BHLAE CEEL,

BRIGRABICHEERETIHRT 2D RRERSEENTENET, ATREGRY A —L
BEEZTHRCEESEHEI CHAZEBMOLELET,

LT ARY—ILOFERAELFPALEDTNARZDHLDIZDLNT, HR— kot
ESETVWEEVWTEYES., HoMLOHITEATSLEYE,
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