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1 Overview

A FPGA /R— ' TADRFT1 SOMJ OfARIZ DWW TR L £ 77,

FPGA

Processor Core

L1 Cache

L2 Cache
On-Chip Memory
DRAM

SPI Flash

UART

Connect I/O

o
o
=3
@
w

Logic Elements

2
S Math Bocks
— (18x18MACC)

Programmable

Total Block RAM

Board Size

ADRFT1-SOM-025T ADRFT1-SOM-095T

Microchip PolarFire® SoC
MPFS025T - 1FCVG484 MPFSQ95T - 1FCVG484

Boot/Monitor Core : 1 x E51 RISC-V RV64IMAC , 625MHz
Application cores : 4 x U54 RISC-V RV64GC, 625MHz

RV64IMAC : 16 KB 2-way instruction cache
RV64GC : 32 KB 8-way instruction cache, 32 KB 8-way data cache

2MB
128KB
LPDDR4 2GB
1Gb(128MB)
Micro USB UART Debug I/F

142 Pin User I/0 (XCVR:4-10)

/O 1XLLF D &Iz EaE " HE,
10GbE, PCle,USB2.0(OTG), Gigabit Ether
UART, I12C, SPI, MDIO, GPIO, User I/F

DC In:5V (JEEE=Z 37 Z B AHE)

23K 93K
68 292
1.8Mb 6.7Mb

52.0mm x 52.0mm

*FPGA T Program and Debug Tools 7§~ % Writer [ZAli&HET 2 MEN T IWET,
Microchip #:® FlashPro 4 ZH|H < 72 &0,

MSOM HUA TR TE 1A,
¥ VT AR—RZZHHELS D, b LIFa—F—KBHE I N4 Y O F A EMRIT T,
EBIRALGZ L CIHE, FPGA ~® Programing #17> T 7280,
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2 Block Diagram

ADRFT1-SOM O 7 v v 7 i A LU ISR LET,

ADRFT1-SOMEIE&#E %

o[ PolarFire SoC FPGA
<4—» USB2.00TG <4——  Tranceiver
T e » MPFS025T/095T-FCVG484 '«—>  nc
—> SPL
avc |, .|  SiFiveES1 monitor core ‘ "o ¢ ’
Memory U (1 x RV64IMAC) Ether(SGMID)
~ » Gigabit Ether RI45
Sb Card I SiFive U54 application cores Ether(SGMID) P
< »  (SGMII) RI4S
XVCR (4 X RV64GC)

Connectorl €— UART
M SS <—> USB Micro

To Computer

DIP_SW x3 —»

LEDx3  4— FPGA

Power Source |3V DCSV
Connectorl —— H Select
User Logic —
B
_________________ l FrUTR—FEMD
AR 2 BHTHEG
DC/DC
Reset Button > =
Power LED |« ﬁl 31 i 1 A
O. | o
<
Done LED < v
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3 PEREERHEA
ADRFT1-SOM D FH7eREHEIC DWW T LA FIZEE L £ 97,

DIP SW

.................
..............

oxin
::f

LPDDR4

e 000 00
LT EL]

'TRE]

RISC-V +
FPGA

R e ‘ 7 38 [ Pasi? ~ Soft Reset
E 7 “le ~' 2 .‘ Y v‘,.‘ ),

eMMC

LN

i

) m POW?R.,.“ 5
Micro USB / / 44&;:: i,
g e b

Vik—mADE IN gapanssen < T,

SPI Flash ‘ “j e :

User I/F %9422 (4941 : 56Pin, J%9%2 : 86pin)
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3.1 SPI Flash
SPI Flash I/F % 3.3V %f}& ¢ Micron : MT25QLO1GB (128MB) % /H L T\ &,

FPGA @ Pin Bei&EIZLA FICit# L E,
Flash Memory

FPGA SPI
SCK > C
SS » S#
SDO »| DQO
SDI | DQ1

3.2 DDR Memory

DDR Memory /%X, LPDDR4 Micron : MT53E512M32 (2GB) #fEH L T\ £,

3.3 Micro USB

Micro USB 7> 5. PolarFire FPGA ~® UART 7 7 B AIZfEH L £,
PolarFire FPGA | T® Linux &Z#E)F#21%, Micro USB-UART #H CE/ETX £7,
*Micro USB (Micro B @ =17 ZJEIR)

FPGA UusB

GPIOOPB1 TXD ,| © |, s Micro

GPIOONB1 |RXD | UART USB
i
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3.4 eMMC Memory/SD Card

eMMC & Micro SD #~/LFF LI HIZ Lo THID 2 52 212 kv . HeAIcfER T £,
Micro SD Slot iZ Carrier Board (Zf1)&@ L & ¥, Linux 72 £ @ OS DA A — % eMMC. F 7213 Micro SD
WKL T < 2 & T, Boot HfIZ Linux EEi S ¥ 5 2 LN Tx £,

FPGA @ Pin FlEIZLA FICELH L £7

FPGA MUX eMMC
MSSIO0B4 x2 | cLK
MSSIO1B4 _|cMD
MSSIO2B4 | “|DATO
MSSIO3B4 | “|DAT1
MSSIO4B4 | “|DAT2
MSSIO5B4 | _|DAT3
MSSIOSB4 | | DAT4
MSSIO9B4 | | DAT5S

MSSIO10B4 | “|DAT6
MSSIO11B4 | | DAT7
MSSIO7B4 | |RST_N
MSSIO6B4 ; DS
SDCard !
'SD_CLK i
1SD_CMD ;
| SD_DATO i
:SD_DAT1 i
'SD_DAT2 |
HSIO19NBO ,| IN1 'SD_DAT3 :
HSIO19PBO J IN2 |SD_CLK_FB |
HSIO20NBO JEN# | ,SD CD# |
ADRFT1 ® eMMC & Micro SD 8 0 £z i
HSIO20NBO(EN#) | HSIO19NBO(IN1) | HSIO19PBO(IN2) | COM
H X X Hi-Z
L L L eMMC
L H H SD
817 T RARUVATYA 77 ) uo—HRAatt
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3.5 Clock Source
125MHz Oscillator #3431, FPGAIZ AL TWET,

0OSC FPGA
OUT| 125MHz  |HSIO20PBO

»

3.6 User l/O
User I/O & LT, HEiE|Z J1 : 56Pin. J2 : 86Pin # 5= L ¥4,

J1 (GEif 56Pin) =37 #A% : FX10A-100P/10-SV1 (Hirose)
J2 (B 86Pin) =7 ZHF%E . FX10A-100P/10-SV1 (Hirose)

v
E
E
Z
L
L
P |
I B
PO
=
el
e
-
-
=
&
&
i
: B
&
h-
s
o
3
3

PCMK - MSXH
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Pin 7% A U ZL IR LET,
[ PR/ g
J1 FPGA J1 FPGA
= =
v i
PinZ% | Pin % Port 4 3%MPFS025T Pin %% | Pin & Port 4 3%MPFS025T
2 7
1 — GND 2 — GND
3 R16 | HSIO15NBO 4 R14 HSIO17NBO
5 T16 HSIO15PB0O 6 R15 HSIO17PBO
7 — GND 8 — GND
9 W12 HSIO32PB0O 10 V12 HSIO32NBO
11 Y16 HSIO22NBO0 12 AA15 HSIO25NB0
13 AAl6 | HSIO22PBO 14 Y15 HSIO25PB0O
15 — GND 16 — GND
17 AB12 | HSIO28NBO 18 V15 HSIO30NBO
19 AA12 | HSIO28PBO0O 20 V14 HSIO30PBO
21 — GND 22 — GND
23 U13 | HSIO33NBO 24 T13 HSIO35NB0
25 U14 HSIO33PBO0O 26 R12 HSIO35PB0O
27 AB15 | HSIO24NBO0O 28 AB13 HSIO26NBO
29 AB14 | HSIO24PBO 30 AA13 HSI026PB0O
31 V19 HSIO12NBO 32 U18 HSIO14NBO
33 V20 HSIO12PB0 34 U19 HSI014PBO
35 — GND 36 — GND
37 V22 HSIO6NBO 38 Y21 HSIO7NBO
39 W22 | HSIO6PBO 40 Y20 HSIO7PBO
41 — GND 42 — GND
43 AA22 | HSIO9NBO 44 AB20 HSIO10NBO
45 AA21 | HSIO9PBO 46 AB19 HSIO10PBO
47 — GND 48 — GND
49 AA18 | HSIO18NBO 50 AA17 HSIO21NBO
51 AB18 | HSIO18PBO 52 AB17 HSIO21PBO
53 — GND 54 — GND
55 T22 XCVR_0_TX3_P 56 R20 XCVR_0_RX3_P
57 T21 XCVR_0_TX3_N 58 R19 XCVR_0_RX3_N
59 — GND 60 — GND
61 P22 XCVR_0 TX2 P 62 M22 XCVR_0 RX2 P
63 P21 XCVR_0_TX2 N 64 M21 XCVR_0 RX2 N
65 — GND 66 — GND
67 H22 XCVR_ 0 TX1 P 68 K22 XCVR_0 RX1 P
69 H21 XCVR_0_TX1_N 70 K21 XCVR_0_RX1_N
1017 T RARVATYA T 7 v U—aEtk
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71 F22 XCVR_0_TXO0_P 72 G20 XCVR_0_RX0_P
73 F21 XCVR_0_TX0_N 74 G19 XCVR_0_RX0_N
75 — GND 76 — GND
77 — — 78 L19 XCVR_0A_REFCLK_P
79 — — 80 L20 XCVR_0OA_REFCLK_N
81 — GND (+5V Return) 82 — GND (+5V Return)
83 — GND (+5V Return) 84 — GND (+5V Return)
85 — GND (+5V Return) 86 — GND (+5V Return)
87 — GND (+5V Return) 88 — GND (+5V Return)
89 — GND (+5V Return) 90 — GND (+5V Return)
91 — +5V 92 — +5V
93 — +5V 94 — +5V
95 — +5V 96 — +5V
97 — +5V 98 — +5V
99 — +5V 100 — +5V
WJ2 =7 ¥ .
J2 FPGA J2 FPGA
=33 =S
7 7
Pin | Pin Port 4 %MPFS025T Pin | Pin Port £ %MPFS025T
x5 | B5 EE | B
1 F8 | TMS 2 C4 | GPIO37PB1
3 G9 | TDI 4 C5 | GPIO38PB1
5 E8 | TDO 6 B5 | GPIO38NB1
7 E9 | TCK 8 C6 | GPIO39PB1
9 G8 | TRSTB 10 C7 | GPIO39NB1
11 N8 | MSS_SGMII_TXN1 12 K7 | MSS_SGMII_RXN1
13 M7 | MSS_SGMII TXP1 14 K6 | MSS_SGMII_RXP1
15 — | GND 16 — | GND
17 N7 | MSS_SGMII TXNO 18 L6 | MSS_SGMII_RXNO
19 N6 | MSS_SGMII_TXPO 20 L5 | MSS_SGMII_RXPO
21 — | GND 22 — | GND
23 G2 | MSSIO14B2 24 C1 | MSSIO26B2
25 F1 MSSIO15B2 26 B1 MSSIO27B2
27 G5 | MSSIO16B2 28 D3 | MSSIO28B2
29 G4 | MSSIO17B2 30 C2 MSSIO29B2
31 F2 MSSIO18B2 32 E5 | MSSIO30B2
33 E1 | MSSIO19B2 34 E4 | MSSIO31B2
35 G3 | MSSIO20B2 36 B2 | MSSIO32B2
37 F5 | MSSIO21B2 38 A2 | MSSIO33B2
39 D1 MSSIO22B2 40 B3 | MSSIO34B2
41 D2 | MSSIO23B2 42 A3 | MSSIO35B2
43 F6 MSSIO024B2 44 E3 | MSSIO36B2
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45 F3 | MSSIO25B2 46 C9 | GPIO44NB1
47 | B14 | GPIO51NB1 48 | A6 | GPIO40PB1
49 B4 | GPIO37NB1 50 | A5 | GPIO40NB1
51 | B12 | GPIO48PB1 52 | C10 | GPIO44PB1
53 | C12 | GPIO48NB1 54 | A10 | GPIO45PB1
55 | A13 | GPIO49PB1 56 | A11 | GPIO45NB1
57 | A12 | GPIO49NB1 58 | C11 | GPIO46PB1
59 | D14 | GPIO50NB1 60 | D11 | GPIO46NB1
61 | D13 | GPIO50PB1 62 | B10 | GPIO47PB1
63 | H1 | MSSIO2B4(SD DATO0) 64 B9 | GPIO47NB1
65 J4 | MSSIO3B4(SD_DAT1) 66 — | GND

67 K4 | MSSIO4B4(SD_DAT?2) 68 H5 | MSSIO12B4
69 J7 | MSSIO5B4(SD_DAT3) 70 J2 | MSSIO13B4
71 K5 | MSSIO1B4(SD_CMD) 72 | E19 | GPIO2PB1
73 J1 | MSSIO0B4(SD_CLK) 74 | D19 | GPIO2NB1
75 J6 | MSSIO8B4(SD_CLK_FB)3% 76 | B17 | GPIO3PB1
77 | H6 | MSSIO9B4(SD_VOLT SEL)¥ | 78 | C17 | GPIO3NB1
79 K3 | MSSIO6B4(SD_CD) 80 | D18 | GPIO4PB1
81 82 | E18 | GPIO4NB1
83 | A15 | GPIO53PB1 84 | A18 | GPIO5PB1
85 | B15 | GPIO53NB1 86 | B18 | GPIO5NB1
87 | C14 | GPIO52PB1 88 | D6 | GPIO36PB1
89 | C15 | GPIO52NB1 90 D7 | GPIO36NB1
91 | F17 | GPIO1PB1 92 | F16 | GPIOINB1
93 — +1.8V 94 — +1.8V

95 — | GND 96 — | GND

97 — | +3.3V 98 — | +3.83V

99 — | GND 100 | — | GND

SD Card I/F iZ eMMC & HEATICBEGE S ivE 9,

12/17 T KRR AT A Ty ) uO—RA St



ADRFT1-SOM Hardware User Manual A)T

Achorced Deaign lechnalagy

3.7LED

ADRFT1-SOM (21 User ﬂﬂ LED % 3 D324& L“Cb \iﬁ‘

FPGA @ Pin FdEIZLA FICEL#E L £7,

FPGA
#3.3V
R34, 330(1005) LEDZ Hx* sML-D1amewTes |GPI042PB1
Ré ;4 330(1005) LED3 HI * spL-DiamewTes |GPIO43NB1
RS 4, 330(1005) LEDA %" SML-DIIMEWTES GPI043PB1
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3.8DIP SW

FPGA @ Pin FdEIZLA FICEL#E L £77,

+3.3%
fEEE
Si5515
S FPGA
e
51 o [ 4 o4
1 —i| 8 B7_DiPswo|GPIO41NB1
v I — I . 7 DIFSW1|GPIO41PB1
i Il [— * OF_DIFSW2| GPIO42NB1
3 —1 1 5 . —TP1
— T - k__
o CHS-04TA
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5 Appendix 2

ADRFT1-SOM H Ak iE, HifmEHO ROM 7 —# REZIAEFNTEY £7,

i 12 eMMC 7> SPI Flash ~®OE X iAZ, XX, Micro SD Card (Z ROM 7 — % Z#&:# L T
TEALSE I,

ADRFT1-SOM % W= BFICH =0 . T ATH A a2 L TR £7,

Wt HP 7 H & 7o — RLTIHHAL FE 0N,

TANHDOY U TNANTVA 270 F3 0T, "IN 5AI12E, 22— —HoEEIZB W
TIHHTEWVWET I OBBEWELET,
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