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B CRRBEMA” , RENBRRRSERNEE, WERET
FEAE, RAGFRENREBORIAT o (778 009 A 1% £
ERBRITRENGREREN —NMFORER, BET — &
F Al F K G R

B 5 ET Nk Vela 0S, /K AloT =248, 48 %
BT R EFRES T, B | AFX2ES ] ARG,
UWB. NFC. M7 % RS MEAR, LI —IH L TR F R
go(EAL, BARRA. AMEERE) i, FRNEAST
TR TR RS #t. EEFEeEE. RAERERK,
7 e EIRIET

(1) FERLFFHR, RAGRNEFTRAL (&
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FARTHARTR DA BESE) XFETARELHFENHEFT,
VEFHFH LS RMEEER: 4 1Im LA EHE
B, BITE2 KL EFam B4,

(2) Ml 247 B A B ey T A2 A, Rt F B AR 2R &
ARk xR ARG R T F, BEREE R E S
* (appHEHEE, HEF) ., B TEHAELE: FH AL Im
ML

2. &R

(1) ARG %E)-4 PPT;

(2) 77 ZAN-B R e V8 = A

(3) 77 F%iT b H ik L3 A

(4) THREFERD (2Fw TN ERRA) .

3. WFHARE
3.1 474 (100 %)

(1) BT = ENFE, TREHHE (20
)

(2) Bkt LA EHMH . B L9 (20 2) ;
TRNERN , FFHFEICK, BRAEEmIE (30 2)

(3) Hae#Mm: HEFHARRMNEZTER (104) ,
R EAAREER (10 2)
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(4) . TadrEZER (104)
3.2 Wy (&& 25 %)
(1) Nk Vela #1E 2510 )
(2) #H7T Ll k#E A& A (10 4°)
(3) RAHFEEERNTON 62 ) E: T HETHEHE

W B %, PC &%

RA=: BARVAKBERE T LA R R4 E 5B = H
R 5

1. PRLAHE
FA: AR AR RN P kLR e, kit —
M AALE LR BT R (R HRE ) o
BW:. (1) AXEz; (2) #XEZh; (3) 2#ET
AR TR (4) REBRFLE Do
2. BHEK
(1) BRE—MEALENNEEE, T2 %E 5 LE FT;
(2) Al Er: g%, mEZHE., BRI
M AR, DC | R dh & . R X BZ Ly, H
B B h R AE;
(3) Mk PMSM #y < 428 T 1.
. BERSHWHERRE I HLE RE EE;
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b.# M T HREAB KB ERE (FIMRERI B S FZITH
WA REEHE )
CMRNEHRFEMAN E S B F LB REHE (FEREY
NEFEH| AR RE )
d.REEREBATH, RAM MM RIF5EEHRI,
3. W &K
(1) ZEEFARD (CEFHRAARBSEFREE) ;
(2) E#df: #F &k, WwEEEHL., REHE RN
FW LK. DC MR i % AR max s 2 sb iy, Hfh R
TR B mAE;

(3) FEFEEXM N (B, WSEE . FHRBCR.
SUK . WAL ), T DZ IS B A b, e SE O B AT
(4) X (HEEaIFH A, LRIDIE) HRARE,

4. HFARE
4.1 #7744 (100-120 %)

% H i T
kAl F AT N T LA B
S A i %% A T

R R B
AR E 30 ‘
o S B A1 A
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(A& AM+20)

B AWNRTE,
ST e R 20 ‘

& KA
SRS AL 5 1 20 BEEN, it

4.2 WhHes (0-20 %)

TR EEX X &, BB oM R B g RS
AN B ERKER, 5 LI —NFAN & E w2
“O R PMSM By =48 TUL” , WA ANE 10 4, &5 20 4

5. FEM0 4

(1) 0FEFa: ML (EZEES) ;3 TFARABK
il K

(2) ®H-Fe: 2T ARMF & RAR,
(3) M (R )
Ziy

%Zf’é REEE R BEE RRAE ggﬁ wH

PMSM  >3000rpm MR R/ R\ N\ IEFZEK <2000

EE: WEAREIMN; AERENEHFHANZE R
7&/]\#&%&%, %/ﬁi\:%*mmo
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BB : AT 246 TR EARBAERENE AL
R

1. A fhk

ETHEENZREE R BAEL, EHARFAERN S HE
EEENKEFRNEA,

EA A EETE P ARES RN FR, A 246 =
AREHERAL (FREFEBASTMREIE) BIIEF AR
FEBERS (KE, TahE, FHREE) .

KEMERSFNERAB LR ARG Fkt, BT 6
B, KRB R, i EIARET

2. BAEK

(1) it —FETF 246 Z KWK F L W ARGFE R S Sk,
AL R BRI A R EOR A

(2) EME—FRKBEENHAMANEE, B5h8,
R AR A L)y A, A E AR E KT 80%;

(3) ik R BB Z B, wRMERE 8K, XK
FAEA20° , 20N 3 A;

(4) b BRBREEAE TN —LELTH, 0FF, &
M, ERE.

3. Wmdb&EK

(1) AR Jn B0k i H i
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(2) EWBAFEAIERSEK: wRNTEEH, 2HF, XK
%, TR AR B L 2
(3) AT ENB Ry b HE I
(4) ARG R 58 (R AV i ] 32 iy v B L
) .
4. HFEK
4.1 x4 (100 %)
(1) BemAEmaFrEfe LA E: BT 2460 2Rk K EFL
WARFERmEE (30 )
(2) MM RIFME: a0 ZAFERM; b BFHHAR
BE; c. TR (30 2)
(3) RAEJTE: RAER, #Eht, LeERt (20 2)
(4) XEAT: ZEFw, BxEL (20 4)
4.2 PR Ansy
(1) EAIAULENARFAERNKESRE, 5 —
AW b R, &E A5 4
(2) AU TEET = RN EH R AT 0%, 10 2
a. HAr A## k£ 30 10s L b, Bl BARfF 2% %k;
b. W MNAMHEZZEEIT, AN ERAT2EK;
c.—MA#IL, A—MAEBEFHALKEE BT, AR
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Bt 2% K,
RAE: BFEERAZRALOSR

1. 4 RARG A

FA: &t — %%ﬁﬁ%ﬂﬂ B, BHINALIE
BHE, BRI —NETEEEMN SN S E W R
WE, mES @ﬁﬁﬂﬁ%%%ﬁ,%ﬁm%%#%%ﬂ%%o

ARMERSENLAM L TR ERT FXT, BT &
W, RERAIER., i LI FE TR
2. BAMTR
(1) %t —M#&ET BLE hilth — Xt £ MR 44, #
Pl 283 — AP R AT ZANER A, RAEABUASRT:

A RBE: FHERELIERSERNIAET, TH
RSB, EANE R RS R A

o. SMEBEE: EHBERELFEHIATNT R, #X
R B R R A AR B ROR, T R RRA E A RATE
REH S HORE;

EEREELA T, BEEITFREE, ZHENNZE
SNE

(2) RV EMEHBEZT ALK REAT, TRE
S 2y 6 VL U T S SR R 3 R (8 o BB B00mAn, 4 R &
20 R )T B9 L B P 3 A
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(3) AT LR WA RN T HEENHAFEZLR — W
SR, AAUTER 7 FFREL TENBRAT E,

8. 1E 45 85 2 9B VT DR IE T By 52 R TR X /T T 2R AR
b. 43 ZANEREWE R &, BEZT UAREY % B ARk
&N EREEPATRE;
C.EEBT UHE L NZEH,
3. W ER
(1) P 25 3 1 25 49 A 8 A DUEY %37 A
(2) R%Fp = o7 FA-B Ry it 8 R

(3) ERH/AERIET: WEB RSN E, BEWNE
BHE, EBEEE, WHEERE;

(4) TR R CRAAD & & 0 w3 oy E
) o

4. WFF AR
4.1 FRFES
(1) EXEE T ZNQFEAER M, LT BLE il
Wy =3 ZWMIEFEEFTE (304)

(2) hee BB A RETEA CEMATE, T
B mELi BT E (30 2)

(3) RABRE: RAEHE, BRM, LRELL (20 2)
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(4) XHEAHE: EEFn, BxkETl (20 %)
4.2 W Amsy

(1) ZIH—FEWert, GFELRTHGIAE, #E
mE, BARFELL2HFE N, (154)
(2) FAERaMENFHBEE, 5 2)
5. ijéf'{‘ail
FEFE:
(1) Il ddm EBANETS %, wNordic,
SilconLab, %, Telink %,

(2) A /NK loT Wy F A4
https://iot.mi.com/v2/new/doc/embedded—dev/ble—
sdk/quickstart#%E8%SE%B 7%ES%EF%96%20SDK

. NRKEENDE

Fﬁﬁﬁﬁ%T@L%rz, /517\7%@ L)\/j%%)ﬁ% %E&%u,
WA— . A pTEETFENF T

. KB 0S: https://hyperos.mi.com/

2. Open Vela FFIE KA :
(1) Xiaomi Vela & M. https://iot.mi.com/vela

il

(2) Github JEEH 4k https://github.com/open—Vela
(3) Gitee JEHH I https://gitee.com/open—vela
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3. INKAlOTFEFE:
https://pan.baidu.com/s/THF1NM47i0QoR4f4qv jKZTA?pwd=z3xm
(HETEFTENE, BRAKEETHHETFaER)

. BRI FH
FEREIHE AT HIR A L
Email: hr—ur@xiaomi.com

WeChat: 1228913006
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“JeH QIR o5 b ERE A LT SRR

“DEAIEE” fxlbaniet

LINI-T: 1I05D§E.

—. /\ﬁj{l\g{:ﬁ

AlERS (FE) BRhARAEZEENENEAR . &
FLHEN RN EIRE ALY, AERANLIAF
RMtERE, 524, 5T EE., BEMNL AN RN E > &
Bbra kT %, BRUMBTBEAXHA, BT A NN
T &I H A

A E LT 2003 4, RHMETAREMLHEX, £&
P A AE MR . A OGR . TR B RIE RN
THE, MANBLEHRE THFTHRSE ., BE/ERRP R AL
F.OMESTN, THEERERE, RFTAX, RFXRE
RE, THEEZRE T AR, FlESINMEN, KT A,
Bom e A, b WL O, B R E MR, TR
MEMRN, THERREME IR, RHFELRFEFZH M,
RN EFHE AP, B EE . RIS IR,
AREWRT, FaR, ThEFRAIN, HTERIALF IO
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— RIgE

1. —%XET X EREST 7 7T;
2. ZHERINMEE X BIAXEL T7T;
3. ZFRIMEI2 . HFAX4E3 T7L;

— AP E_?Ell_

KA. 2D IHEIRETRES

1. RAFHA .

ETHRAENARBENESETE, AAEETE EERN
FPGA, ARM, DAC # HH RS FILF T USF U T WAL E
FALT7 1

1) Bert = AR o Ry Ak RO
) ETHEMET G R —AME TR A R R
) WIT—/NPRBS (P REAL) 77 = A Th e
)

wW N

4) It — AR E A R ME T AT

2. AR AFIRIE

BT RAERBIET 87 UTC2000X 27| H4fE 5L £ 5
me“%ﬂﬁﬁﬁ%ﬁ%umﬁﬁuFé%%\%R%ﬁ
W, ME1ulz WMEpHR, E—REFA. Bk,
ZRHER/ERRW R AR, TAERER. RE. %,
MARENMEES, BEFEE. ARG REFEAEHHE
BRR, mmAFEN MAFR. "REILEREH L AL,
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1) 3 38 25 P fe oK AR 120 MHz, A e E
Vpp

2)625MSa/s FHEZE, 16-bit EHHME

3)EA 11 MEREHM Y FZE. Fi. Bodk. 4%,
R, W, RAEN. il ML, A, HIE. Wk,

4) F R EE MR SOMHz, F31{%

5) 553 A B A 3l V0 v R] R A Rk 3, RS2 Ak I B[]
e, EARENET N 2RETRE

FL AT A5 IR Y £ 7 1

7) E SR TV B 6k AM. PM. FM. DSB-AM. ASK.
PSK. BPSK. QPSK. FSK. 3FSK. 4FSK. QAM. 0SK. PWM. SUM

8) STFF A AR kot 8 4 i
9) R BIY KK 8pts ~ 64Mpts I [ A 7T & i da tH AR 20 I

36




10) LFF@BEH, WREMEWEE

11) 7] 38 33 EATALAE B a4 B A R AT
12) B 7L E T 6

13) W& 200 F (L Z M

14) A= % USB Host, USB Device fu LAN £ 1

15) 3L #F SCPT o] Zy A2 (N B Am v &

16) 4. 3 3~ TFT LCD W 243 § 77

RS TENRRRGEWINERZ . TF LR
BAEULA . FHE. BAFEE. demo /7. AT UIFE
B,

{5 5 IR AT T o L

ERINESIEA
Sl woses | EEEEE  RAE BAE e
256Hz N\ | i ey
AD9 CHZEﬁHj
3 \ s i > (o)
SYNCHith
) ©
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ARM
STM32H7501B

- W%

o 32 4L Arm® Cortex®-M7 W #, # & Wk E
FPU fr L1 %& 77 . 16 KB %t 3 A1 16 KB 45 42 %&
i M Em & 480 MHz , MPU , 1027
DMIPS/2.14 DMIPS/MHz (Dhrystone 2.1), E &
DSP #& 4~

- NEF 5

o 128 KB Flash 1% &

o 1 MB RAM: 192 KB TCM RAM ( & #& 64 KB
|TCM RAM+128 KB DTCM RAM, J T B [A] x %
AT ) , 864 KB A 7 SRAM, DL R 4 14 F
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Hy 4 KB SRAM

FPGA: XC7A50T—1CSG324C
BZFKEZRS% |DAC: ADI22

DDR3: MT41K64M16TW=107

#w. DO E 120 MHz

RAEE (7 50Q) : <20MHz:1mVpp ~
10Vpp. <60MHz:TmVpp ~5Vpp. <
120MHzZ: TmVpp ~ 2Vpps

Haw#® (#5500 ) : EE (EHEAC+
DC) =5V

=1
(s

4. RAF K.
ZRBEFTULEEEZRFIREE—T EA L o655 .

WAF E WA, HEREBE, HE, EREHTUR
¥, RAERFET 500MSals,

IV — > AR Jod % 0 Bk RS2

a)Fl A # F I E A RBAQDDS), £/ —PMAE, EFAHE,
T 3 DA R 28 B TR Y o g R R AT 6 E A

0)Z R ko T DUARVE Biod S B ), AT DARE A R
Bl 4 AM, ASK; 7T DASR AR K B &), Fl4e FM, FSK; 3F A
FULEM, Bl EHET, HEET, HETUAKEF NG

39




AN/ B K FEAT

COF KA H ik, APLRE R, FPGA = A E 587,

2)ETHART @R —/MEE K A R 0

ARXTHEMETERIT—NTULERTEENGRME, £F
W AR E B4, W BE, REERTH,

D)EBE W AAERTIEN G, A= AdH AR, A,
MEEMAGE, FRTEAAR, THCY Bl HFET
HIBEEMAN S,

OF KA H ik, ARERE, WP EKSE, WP
I R

3)i% i+ —/> PRBS (W EEHL ) J7 7 7= 4 o fik

a) i T F &% it —/NPRBS = A gh s, ZEsk PN3. PN5,
PN7. PN11. PN13. PN15, PN17. PN21. PN23. PN25. PN27.
PN31. PN33 [ %, 4 B l6] ¥ i &,

D) ERMRTERTRE, oL EAKRTRERWN /4,

COFF K AR H ik, APLRERME, FPGA = £ F 7% 7,

)BTt — g E A RS 5T A Tk

AXETHMEFERIT—PRFEFTHEITARGT = Lk

o) K" = #i7 W4 THz—200MHz 7T 38 .

C)ERKIEW BN BT 50 By, FHE 0.50B,

o)FF K AE Ry %, AWK E R, FPGA %@ & KA T .

RS FIHPPT
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W7 NG o dE AU

W RS Bk AR, Bt X

WA B T RIRERD, 9% gRIEME T

W AR

i PR R e A (40 ) ¢ FEEE P REX
. Z R ATk E A

WA REATT R (20 ) @ 75 & AR A X IT
AR R

AT TR REE (104 ) ¢ A4 AT L F K iy ok
W R R A B A

WU A E, SRR (10 4)

W) a6 E AL A PPT wHAg Aol e Se 9L ey e 3t 42 (10
)

Wi imn 20 2 BAGIFEMEAE, HE. 24kt
B SR T & B 3 I e 5 B LR AR

b, FARIH
i 45 . mkeb167@uni—trend.com.cn

® W . https:/instruments.uni—tren d.com.cn/ #F & &%

v

HA 2 QQ #F . 755182779
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“JeH QIR o5 b ERE A LT SRR

BT ke

Phytium Ki5

KEEERARTRAGZENNLNE EROEFREH,

h E R T EE SRR, R EE R X BUT MR Z LR

AFF R T 2014 B & PRI, B A WE A F i SR

R, EAxE, Kb, &, JTNEIEETFLAE, £ LE,
B, RN, B, /R M, EEEmioR A FL

KEBEAEEA THEAEAES, SEAEBEE WS o
BT F A, 20 o0 EE S, @ E KK E R
# 7 10 K E R CPU, £k 7100 X, X&) Z
BTSN, AR, BB, Bh . BRI EEEHNHA,
TSR “KEER” . HE 2024512 A, B Z5 CPU %
F 24 & 1000 7 Ko

KA B AL BR RO B 2, kA ST AR
A&7 MEREA, N “REGERABOY R, XIHEXEL
et KR AEAR, FARNEF S AL, A
E S AL, 2019 £, T EF A KEE LI KB
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AMIELTRAEE, FRIREARCEFE, FREH,

—. RIgeE
A W A AR 20% H AN B 2 B R E, N E B A A%

1.

T ETE

— SR L, FHHEA 10000 T ;

JFRIME 2 I, X H4 3000 70;
4ERNE A =%, £F 8000 TREX %,
—.\ FE@ER
RA: AT UECPUMNETRAART (AGeH)
1. BRI

1) ET B CPUMEHT &

2) EASNERER R AT HATRE

2. FAEK:

S RNE R 2T KRS CPU B F & Tk — M T RS
W, ARTUEZTAGE (BHEEFRT) « BEFHREL
. ARILE, BEEBRE. BURE. AHEkS. RER
%, BEBREMRE. ENERMEESF., EXMEARARE
Pt b 37 5= B — Rl LRI

Bri—: AR
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T M CPU 52 i & 58 AT 3 09 O (R IR SR 8 7
BrE=—: 2FRARTEHRAL

1) REFETFTRARIT T E, ZRASETE THESTES,
FrKIE G CPUNE RS

2) fEmEit e A& — € L AN E;

3) R XA RAME, BN T K E S CPUZEME & AL
A= TWEN R

4) #H B CPU M4 (AH) TUZERAWN—F 2o,
EFERAZRE (HAH) ERH T NEEIER.

5) T

® 45Tk CPUMNFER, MxBRE#THRMA, LA
ZAERRERI (Flan: FiL Neon T4 A SIMD 3B HE4T H AT R
PR, Z%IHAT ) 3

® WUmEAFYE W LN

® FEFMATATES, wENFTLINRE;

o EF-—EmWuMAMNME,

HE: ULBBRENSELEHFLH
— EmiRRZEXR

1) 4E& Ik PPT
ERLR | > WE. REMBRELE, AFLE, 25
THE, MRER., &b
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> 3 pptx 2 ppt

2) R ILCHRESWIHA

> WA 1E&ECIPPT Brf . 7135
BH. RRGRET . R E R
20

> Bk 15 44

> fA: mpd

N A

SRS (#1F XC
)

1) FRABI XM, WEAZRKWT:

> MAgEREA (ThkEE. RITRAGE
Fir e AT b B B A L)

> ARBEERAT (e X B S8
BRI, HEU#HR)

> it g LAl (BRI, Wk
. REREGHE)

> ABIMR G oM (hek, M. RE
M. 2T AT A Y B L RTE )

> MR ERE (o7 H RN BT &
GEATL TR EE)

> 53 Sk

> M W (EaIERA, AR
Wik, WEEFFEERLE, ERAL
A RREATRE)
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2)  #3: word 2 pdf XA

1) RRE

> ETARRE, 5 R AR T
&, THENRKE

i
TERE L kmesnn. rrem
> KA 5%t XAk B AR T
D) TR X BAAT I E RN KB
S | ATEBERNIE: BATHEL. A%

BIERH . RAREF

= FBTHERE

4
TR T W R RARAE KR o
AR A ol 2 0
1) WA FE R, | B,
RGHEE |2) HhupmiEg e, R B A E R | 10
3) RREATH B, AU BT ERRE
i 5
1) RGMERIT ZERITEENRT
Z 4t
S 2) it s LW, | AR E; |20
3) ZAGHIMRE S | ik F oM =
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il ¥
@%%$1)&ﬁ%%ﬁ%%i
| 57! H .
| I 5 GlFE, SRR | 40
eRl |

2) ERME;

1) LCH|AMANET

B BHEING;

2) RepFEintak

E o Vo A R
e | B ERALIER | &
o | s R R AR | 2D
W

3) ML Wy T4

wmEy . BIKA

¥

1) BEREHE; BRRAREX TE;
RARAE |2) TRETE,; KA H 5 HIE 10

3) G RAT; PAT AR 5

1) 1 8 AR A 5 Ve 45 L SR AT
Ve 68 R AL o ‘

2) MENRFIR: o wppmmnn |
( Ams
%) 3) ARER; JEL B

4) B &R

AR (i
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BRI )
P45 R A AT

SRERBIRERANAFE. TAE. TEE, TF
ETFHSEAERN ERFEIPEERELHFTL

M, &EZ&R

N EFEREE, VEATNSEZRMEL T AL IF,
AERNETRERCEAL BT 7 Mk
(https://fedu.phytium.com.cn/) #& & “#Hre k" IHITEF:

FRRAT 5 F)

KBV B AT % ORI IRAR, XTEAMN . B
I KRB ASBAT 27 (L, RARFF TR CEAAL R
TH Wk [ ELM ) HTEF,

1 3 1
https://edu.phytium.com.cn/classroom/2/courses

HARAAK .

BEFEFE "B BARRER—LCBEIRTEES
G AL, TENBABRINZREZN - AEERRET
A, BeaE @I . hittps://edu.phytium.com.cn/group/?
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A bk FE N 2025 HF SR AR SOR 38 A X
. XERE
5.1, BALH
HANRGET ZHEAIFETR, GEEH BT 6K
B 7 A B TR ] RS T LB AT 7 R G RATEAFEE R
1.0RAF
KREHE juginghual631@phytium.com.cn i 48 # i 5
AFEBAGTHRAFT X, RONBIEFHRH BIEL EEK R,
2 FARRMAT
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5.2, M A%

P4 B IR B TR 48 A, 3 TR b AR R
FWMENT R G RINBAFRK R, TTRRAT EATHE,

KT e UE AN R
https://www.phytium.com.cn/hardware/hardware/list  #E48 FF
&, BEEARTUTFE: (W A HBF)

75, BisR: ETFERS cPU BB EHT A

6.1 3 FH 7 A

BRI R AR

IR EEE KT AN —FEEAT L AR, ¥ A A
EWHWFREA, BFEdt, RN, BEoFEMEFS
MENIRERAERE, EATERHAKX, HEKEFN. AL
BRMEXEITITR, EARBRATHREATHEFE., CHEKE
WA CERANRTEAEE, TAEEFE ARRWS B4 £,
1,4 2 AN FTCO64 & #r 2 A~ FTC310 #% ., AR # 64 £ DDR4
WA, XFF SD K eMMC s fih. =R WIFI, EX . &
ERE, ThEEHFETEER, AL ERT KEHREL:
WEET R LA USB, UART. CAN, HDMI, &9, & —#
miniPCIE #e 1, L3 Al ink £ 5 4G, 56 # 5 % % fh b ik
B WY B, X FF Ubuntu, Debian S E N ERMBIER S,
< FE W OpenKylin, OpenHarmony. Sylix0S. RT—-Thread %
= PR AE R G
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1L

s

USB3.0+ 'c: ; EMMCELT
USB 20 ~© =
' e Flashi&ZEE0
BEnEETE

microSD

L - SIM-E18

MiniPCle

Flash (i5#g2)

ZIHE
ML

-—p
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e &R

ZH IR

CPU

IR EE,
2*FT1C004@1.8GHz+2*FTC310@1.5GHZ

W7 64 Az DDR4, 26 #1 4G F A A

A FF microSD F2 EMMC 2 b

S 2 AN RJAS T Ik LK 32 B

USB 1*USB3.0 host, 3*USB2.0 host(% &)

PCle 1*Mini—PCle, X+ Al, 56/4G. SATA #%
X

% T 1 F BT4.2/BLE4.2

WiFi 2.4G+56 B WIF|

A T*HDMI, 323 % 1920%1080

IR A X VPU AR, A H.265/264

F 3.5mm E-AL & #r

UART TR E T 2*MIO(TERE £ 6 10 0
# UART # R)

12C 2+2*MIO(FT B & % 2 66 10 2 12C E RX)

12S 1B
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SP| 2
CAN 1 % CANFD
GPI0 & % 29 A
SIM XF 1B SIMF
SD + X1 H DK
LED T HL R 38 R KRR A 48 R T
i F ok 12V, 3A HRH IR
THERE 0-50° C
6.2 % & 3% CPU

K55t D3000

sS4 D3000 B K EHT — R Em M AT CPU, £R T 8
NEBE EFRANT —REERAE B FTC862, FA 64 1L
ARMVS F5 A & 3t 57 # ARMB4 F ARM32 T FE AT R, H 34t
. PR B4R ASIMD A 454, £ Mk F
2.56Hz, IFBEEMML, ZFHFELRIT LR,

BZFERETEERTER E—RAAKBERS, KOETL
S, — AL, BERELK, & mMALRSESF, AT
®ENZ

53




RIR U B KT F WA RE T, X 8 £
51— R ALE 8% 2 RATHUSE PSPA 2.0, B4 T 4 A B 3
BTH P AT RER%ELTEHER.

3l ZH
%S e EE L EEZ FTC862
K 8 %
B =& 2.56Hz
e % 2 |2/ DDRE £ 12, % DDR4
PCle # 1 |28 lanes PCle 5.0/4.0/3.0
Mg a |2 ANLLRME D, 3 30F SGMIT Ar USXGMI |
T |3/ SATA 3.0
Higo |4 4 UART # 2., 64 4~ GPIO. 4 % PUM,
2 B8 F SPI master, 3 # 12C/PMBUS. 2
¥ 13C. 2 # CAN-FD. 1 ¥ LocalBus
ZAMR | LFFPSPA 2.0 A

AR5 B D2000

B B 9L D2000 2 — W 1 W O By A R H AL PR AR
Bk 8RB B EHT AT — R E e AL FE 8 A% FTC663,
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K ELF R STABAFER AL, FA 64 4L ARMVE T84 FF X
R AGA fn A2 B A HATE R ; & £ 2.36GHz; LFFERFE .
WG LT B m EAR AT ASIMD AL 454 XHFEEENL; &
RAGRZ2IHE, EBHLERLLAT R THEET R
AHREER; LFHLART IV AFTESER,

%A ZH

CPU 8*FTC663, =AT# % 2.0-2.36Hz
%t |OMB —4Z%F, MBZREF

W& |2/ DDR4 8, ¥ DDR4 % LPDDR4

PCle 1 |24 X16(FT # 24 24~ x8), 24~ x1PCle3.0
e
XFPSAP1LOALE . TR EIH, &k
ROM B 5 B 20 AR, % F &y n ik 5 &

14~802.0, 4/~ UART, 32/~ GPI10, 44
Hfo | 12C, 1/ QSPI # Flash, 2 @ A SPI, 24
WDT, 3~ CAN2.0

A TR | 40W, XFFDVFS. mIURK W, BFeF XM, X
%, B
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6.3M%&ZF6
= S5000C
KB = SH000C & % s T —Kom M Ak Ak 445 CPU, At
E—RPEE, ZFRERTEERAERA, #WH 644, 32
Y. 163 EBA, A ARWS 154K, M E
fo, FREXFFLMI V2R, ZFHEETETERSE.
FRE#H. Al REE. gamlz., LR LS5 ENRESE
AA., ABALBRNBFEFOET=F,

KA ¥
TAE | kBB Z S50000-64
Bl | TR B A AL B FTC862

—

B |64

B 2.1GHz

%% | 32VB
=Rz | 32MB
FlrEE % 88 |8 /> DDRS # &

PCle 2 |96 lanes PCle 5.0

Hfge o |12 4N UART, 184N 12C, 8 A SPI, 44
QSPI, 14 PMBus, 1> AVSBus, 4 4> GPIO,
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8 A~ WDT, v 7 42 4] 45 %F

E2 FEii

& % 128 %00 B E

ALK

F# PSPA 1.0 %A # %

¥

i 5= Sb000C—32

KB B AL B FTC862

32 %

2.3GHz

ST

16MB

ZRETF

16MB

77 fif 12 5

4/~ DDR5 # 1

PCle #£ 10

80 lanes PCle 5.0

HfngH

6 A~ UART, 104~ 12C, 4/~ SPI, 2/~ QSPI,
1/~ PMBus, 1/ AVSBus, 2 /4~ GPI0, 4 4~

WDT, o W 4 4l 25 %

% B S

& % 128 %00 B E
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FFFPSPA 1.0 2T

¥

s 5= S5000C—16

KB B MR AL T B FTC862

16 %

2.36Hz

“ R A
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ZREF

8MB

77 i 12 45

2~ DDRb # H

PCle #£ 10

48 lanes PCle 5.0

HAp o

3 UART, 5/ 12C, 24SPI, 14~QSPI, 1
A~ PMBus, 1 4~ AVSBus, 1 4~ GPI0, 24~
WDT, o W4 4| 8 5

E2 FEi

& % 128 %00 BB

ALK

F# PSPA 1.0 %A # %
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Bk HE T RISC-V. TPU AR B4 & 4 7= ik (o K Fu )
MR, AERFLTARTENESEL, 514908 EBREH,
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A, KEANE, BFRAHES THRGE T ) 2N A A
A PR . B 2016 SF LAk, HET d 2 H F SOPHON % 71 7= & B
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FARF. FERISC-V A, Ef&%KE, BEMTLFALIA,

nE LT, il B, FHEEEN 10 ST EE
e EERIREAR S, FHAAR G AT 70%, H A
W4 5 A 3t 80%.

F LR &FE R https://sophgo.com/site/index.html
. RIngE
1. —FRZm1 X BREL1 T T;
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2. “HFRNM 2K BIAE S D TL;

3. ZHEXWNEI I HFAXL 3T

=, WENER

K G5BT FF T H 4k BM1684/BM1684X £ 7| K&
CV1800B/SG200X 7| % F FF & it, RES LA THEERE
e AloT €%, FERBEH B, WHKWLm, ATEH®
Bt % AloT B E 403K, Br ZAARFE S HELITS 6 E
EEIMGEAET

9. ik

FAB—: AT TPUFEHABEFEILZALTA

wEH® . BT UMK, Airbox, %4 AR AR LI
LERREARYBEEWE LT, FANEE&LEE ik
BES, IFAAEREAN LA TR AN EREN . B
WH HEFEERRT: Bk ATE (K XRHEWLENS %
BERFE. ATRCHESHRERNERSL) . WIE&AF
hIE (B BERBEER., BESBLESE) £,

KA—_: BFHAIoT FRARXHT ERLETLEEL R

S FRHE . T CV1800B/SG200x 5 A, &R B Al &
EEHEFATLEANENRR A, HHERTELERULRT
KFBREBEMER, THA RENWEE, HAFARGE N
A, RS A R LI KRS T B A
FRT: BHAABNEAR (S VLEBFTHTS, HAwRE
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EEBEA)  BHEREETNRRSL (BFHERE RS
RER/EEMT) . BREREHGHHE (Chrome 16 1 5 35 W #
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FAZK:

1. AlFkE. 2REGFERAEH LN IESE, 46 A
TEEIB LR ERARAR A ERE,

. LM EREFEEEERTSG EIAHRE, FRE
B, TR LR P LR, BE SR A
WAE ¥ B4

3. Al aERELFENTY BYE, %5 5 H#
AOT &R ERBLE S, HEN XL ZHWNEE LRKEA,

F. IEEARE

b ER

)RR T ENHPPT

D)7 BN S Iy f E AU

OVES IR NS

4R TR ERD
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0-2 2. EFH L5
BER, REERHEE T RAER
Uk

2-3 7 RERALAERE
i %ﬁﬁ%i”ﬁﬁ % ¥
&l Gt A2 M 9% 5 #J
4-5 7% EREES L, EH

B ERT LN HE
%

Ay R

20

0-8 2~: A KM, &
IR ARR

8-15 2~ AE 5 72 it R4 E T 8
WA T, E&E0T K. I
YR, MY RELZEEW
R M, FER B TT R AR Z 40
B 7 Ak

15-20 ;. RGEMTEE, T

ERFARRETE, A&
FIE, FiERon A&l

63




Mo AU FEAT HF

20-25 5 BN R AE,
FaE R RGO L
R, EETUERLG RSP
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1) BT EREE, EEIFH
2) BEREAE. TE
3) ERBithEHH. To

PCAR PPT. &

1) IFERmEERA,
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. ZHFANE

1. VAT E R

e

ERTETRIRE * fuz

DI TE KRR R E F BW1684 AL FE %, 4 H 17.6Tops
INT8 M & 77, DA BWIBBAfE A Z &, RO ka8 ET
B, REBBEH+ZENIMGmAEDGE D, X33 HE mini-
PCle, 4 B USB. ¥4 & % Frobiktish, ¥ DIARAE ) & F K &
AEMEE, REERAR, RIGEHE, KU EFE, Fhae
AFE, THEENMELIH, IFFFNRBEFLESRR,
XFERREFIEE, “DWRIR” BOWT AT ER#HE. #
#.ORAR, |EL. FIL WRELAMHEE, TUE “DAHRRY
EDIY A2 EMA I E T, TEREM A EH, &
AHNE| RAEREANS, ERH 2 Lomit it &,
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Shaolin Pi Specification

Key Features Description

Processor SOPHON BM1684

Al Computing Up to 17.6TOPS@INT8

Power Up to 2.2TFLOPS@FP32
Video

| H.264/ H.265:1080P@960Tps
Multime |Decoding

dia Video

| H.264/ H.265:1080P@20fps
Encoding

Interface | LPDDR4x 128bit 68.256GB/s

Memory | Max.
| 1668
Capacity
2xUSB3.0,4xUSB2.0
UsB Supports USB to CAN, Lora,
Bluetooth
Ethernet 2x Gigabit Ethernet
SATA 1x M.2 SATA

HOM Support HOMI high—definition
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display interface

MiniPCIE

Supports onboard MiniPCIE
interface; Supports MiniPCIE to
HDMI, WiFi+Bluetooth,5G,4G, and
GP10; Support for external FPGA

expansion

Size

163mm x 112mm
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2. Airbox 4R %%

Airbox # iR 4 #48 RE A H AL HE & BW6SAX, A mA
32Tops INTS &{E 4 77, 16GB LPDDR4X W # ## 64GB eMMC, %
FrEmEmEESE (A3 TensorFlow, Caffe, PyTorch, Paddle,
ONNX, MXNet, Tengine, and DarkNet) , TE# =& % E 5,
HETBRM DN L %o E ChatCLM2, DeepSeek R1.,
Stable Diffusion. Llama2. SAM. Whisper Z# K S $ A A
TERHNELE ML NRERE, —RNEIEIA,
KA BARSE 1, fREBESEN ZA R, T2/ THE.
Xk, T, ERX., #BkE%E,
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Airbox Specification

Key Features

Description

Processor

SOPHON BM1684X

Computing Power

Up to 32TOPS@INTS
Up to 2TFLOPS@FP32

Video
| H.264/ H.265:1080P@25Tps
Multime | Decoding
dia Video
| H.264/ H.265:1080P@25Tps
Encoding
Interface LPDDR4x 128bit 68.256GB/s
Memory Max
| 166B
Capacity
USB 1x USB Type—C Debug UART; 1x TF
eMMC 64GB
Ethernet 2x Self—adaptive 10/100/1000Mbps

Power Interface

12V/5A ~ DC—Jack

Power

~ 20l

Size

105.7 * 83.5 * 43.7 (mm)
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3. CV1800B/SG200X % 7| 7 K #&

CV1800B/SG200X % 7| 7 X AR A& #£ T & F CV1800B/SG200X %
BT B TTURAE M, fk 4 T B aE AT 25T LINUX A RTOS 8942
ARG, hEVAL, T OEMAY, HEMEEE. v i
ZH#H . DIers g fEHRBET — AT 5. RAKRER A&
B &, X B4 R IhE OpenEuler, ArchLinux. Fedora,
Debian. OpenWRT. FreeRTOS. AliOS. RT—-Thread £ 10 &1
Y& & S 52 R A ML U K 523, opencv—mobi le, nenn., SQLite %%
PR & B, BB R 50 £ AR R

Do | D 2se | Duwos | Lo
. e L Nano
Specificati | Specificat | Specificati L
, Specificat
on on on _
0

Key

Cet Descriptio | Descriptio | Descriptio | Descriptio
ea
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ures n n n n
SOPHON
SOPHON SOPHON SOPHON
CV18008B
(1 SG2002 (1] SG2000 (1 | SG2002 (1
Proce core@1GHz | core@1GHz | core@1GHz
core@1GHz
ssor y + 1 + 1 + 1
core@/00M | core@/00M | core@ /00M
core@/00M
Hz ) Hz ) Hz )
Hz )
- 0.5TOPS@IN | 1TOPS@INT [ 0.5TOPS@IN | 1TTOPS@INT
18 S) 18 8
Memo
DDR2 64MB | DDR3 256M | DDR3 512M | DDR3 256M
ry
TxMicro SD | 1xMicro SD | 1xMicro SD | 1xMicro SD
Stora | slot, 1xSDNA | slot,1xSDNA | slot,1xSDNA | slot,1xSDNA
ge | ND solder | ND solder | ND solder | ND solder
pad pad pad pad
1T x Type— | 1 x Type— | 1 x Type—
C for C for C for | T xUSB2.0
USB | power and | power and | power and | OTG Type—
data, USB | data, USB | data or 1x C
Pads Pads USB 2.0 A
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available | available | Port HOST
1x 16P FPC | 1x 16P FPC
FPC
Came | connector | connector
connector™ -
ra (MIPI CSI (MIPI CSI ,
2—lane) 2—lane)
Up to 39x
GPIO Pin
Up to 26x | Up to 26x | |
GPI0 (Via 2x 2 x 14pin
GPI0 Pads | GPIO Pads ,
26Pin GP10
Header)
S 27mm X 27mm X 43mm*43m | 22.9 X
|ze
5Tmm 5Tmm m 35.6mm
. BAREZH

( — ) CV1800B&SG200X & 5| Fr K A # 42 .
(1) Milk—v duo 2% [ £ ] .
https://www.sophgo.com/curriculum/description.html?category
_1d=48

(2) Milk—v duo % 7| # & XX
https://milkv.io/docs/duc/overview

i

(3) LicheeRV Nano #1E+5 &
nttps://wiki.sipeed.com/hardware/zh/lichee/RV_Nano/1_intro.ht
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https://www.sophgo.com/curriculum/description.html?category_id=48
https://www.sophgo.com/curriculum/description.html?category_id=48

mi
(4) E#IFE® I https:/forum.sophgo.com

(5) DuoS FFZMATHE By H & & g WL 28 A E 1
https://github.com/zeroth—robotics/zeroth—bot

(6) Sipeed Maixcam % ¥
https://wiki.sipeed.com/hardware/zh/maixcam/index.html

(7) e PR ATE B
https://github.com/ jom |ol/Al—on—the—edge—device

( =) Sophgo Airbox #% R 42 # 4 .

(8) #AEF A
https://zhengorange.github.io/airbox wiki/

(9) FFEF4EH:
https://gitee.com/zil1a0/17/AirboxWiki

(10) Airbox AIGC 37 &= 4% A % 17 .
https://github.com/wlc952/A1gcHub—TPU

(Z) DRI RRHAE:

D ARIR T RAR T2 B TR AR
https://www.sophgo.com/curriculum/description.html?category
_1d=6
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https://forum.sophgo.com/
https://wiki.sipeed.com/hardware/zh/maixcam/index.html
https://zhengorange.github.io/airbox_wiki/
https://gitee.com/zilla0717/AirboxWiki
https://www.sophgo.com/curriculum/description.html?category_id=6
https://www.sophgo.com/curriculum/description.html?category_id=6

(W) THREHE.

(11) TPU-MLIR e N\ [T Ht:
nttps://doc.sophgo.com/sdk—docs/v23.09.01—
|ts/docs_latest release/docs/tpu—
mlir/quick_start/html/index.html

(12) FBEIER A EH 4. https://github.com/sophon—

al—algo/examples

(13) TPU-MLIR ‘B 77 4 B M HE -
https://github.com/sophgo/tpu—mlir

(14 ) SOPHON-SAIL FF & F it :
https://doc.sophgo.com/sdk—
docs/v23.05.01/docs_latest release/docs/sophon—
sail/docs/zh/html/

(#) TPU-MLIR 3R3E# 2 5 F 38

https://www.sophgo.com/curriculum/description.html?category
_1d=43
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https://github.com/sophon-ai-algo/examples
https://github.com/sophon-ai-algo/examples
https://github.com/sophgo/tpu-mlir
https://www.sophgo.com/curriculum/description.html?category_id=43
https://www.sophgo.com/curriculum/description.html?category_id=43
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2. —%XWNMEAX: BNKe5 T, BA%5TT;

3=FRUME 10X HFK&2 T, Ehx2 T

4 mEBEAL2X: K& 5Tx, HA%5 T 7T,

= THERNR
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MABSTURMNAFTEHE, FRXE (HFRFR. FH
IRE. 44 Em%) BRRXERE. S ks, BEERX
B Asm, IWEAMA%E, TRAARIRERAT LEEEEN
BARBT (A LSS AR F &0 GPU IR T #
A, B0 A MaaS By A=A AP %)

-1-n<t_

KiZE Al KEHNZEA

A SuMl/ Z 3% B R R & F 50 BR AR

2. FAAAE: A A TR REENR, swml/ =357
Bl 47 BE B R AR A R A E P H 3 R AR ALK T AU A Rl
MR, 8REER M/ =m AR E L7 = F el 3 A A .
RAZIATULESHANAE., BREFAE, AEFER,
s R/ AR EBERBE LA T H. AEBLAHET R
JR R A AR B 1 o A A FR AL R IR AR U e
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3.H5RER: AEAMFEANALFLE Frifhey—ab = AT
FF & F& (PaaS) B# AEAREFE& (MaaS) #HAT A B
NMRAEE@T, matlfAFe R ERA N0, EAA
oM/ =sm Bl a7, B ATEREAEREETZ FE
FAE

4. B FAR LM

a) 1 & 3= 3¢

1. 2% Fd PPT: EXAZERITUN, ATHELLE
MEIFH, NEAFELS W n#Er. BAFTZE. LFEEEFE
(R

2. HENBRETRAM: KB K bdmin LA, FX5HME @
HATNHAE TR

3. EmEBAXA: HERERHATEFHANHA, AR
TR TN AAE

b) 3 AR 3T

1. Z#% PPT

2. FEAEEGER, WINEHE (FEAEINEFHH
R, 4 NA%, FEHA GPU M R& E UK E 71 H A
WS ) . MaaS APT I FiCFEE, wE RBEHME X
WEBAAT R, £ 777 B A BUE AR BT AS
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1.FE-MQ040): SREGREFRIREF LA T, #
REDTFREN T ERABBECEE-NEMPIR, LHFE
AIRT:

NHZ: H100, A100, A800. 4090 4 & i &k GPU & 7

MaaS: DeepSeek. Qwen. LLaMA % £ KiE = AL AP| 1

NVIDIA 4090 % NVIDIA A800 NVIDIA A100 LEARN

GGGGGG

112GB v AT 112GB - AT 86GB ~ AFE  512GB+

2. /= dufe 7] (40 5°)

a) MF*E

LR SRR AR, A R
o B 1R 1T

2A0HE, EXEMENER L, ERINCFE, FE
SFEME BRI A SZI T AL, FEEZEAFITEK
B, THESR, AER. AREERZWNE, oLk

b) 5. Fr i, AFEFZIG LI RIET R

3. #HRaeH (40 5)

A FAE LN SRESIEARANELEE

b) A CIF E: B THAREA, SHME@BAEALFE
B VLR AR
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) MARMH: FFEMEREFANTE LNEA. BHEESK
THHERE. ik

4. A 535

a) FEMAR (104 : 2FREREFLLRF RL2AA
EHHFTREN TS HIE, W GPU A F £, MaaS # A%
%

b) Bl tEA G4): SRIEGEFHANE LANE
(B3ws#H Cm W FHAHT) , FERPWIEETHHES

) AERGEAGH): SHRMESEAAERMELIA, 4
& i Megrez A 7| A A

7~ XREENR

1. RESERERRSTFE (GenStudio) TR 5 #
BHEZFE, A ERKNKER N BN LT TFEK,
HERFREREGEE. ZLEF. L2TENAEAERS,
BENARBEATTRE|RAEARS I EN2RE, #FHETRL
https://docs.infini—ai.com/gen—studio/

2. % a X E —3 R Al F& (AlStudio) ZHE EHLES T F
K, BREFEI., E5FHRENAVEFLTE, XFAHK
FILE . RETTR ., HAN G, BAIEZ N 244 FHTER,
%5 7 W https://docs.infini—ai.com/ai—studio/

! Megrez—3B-Omni £ & L X5 (Infinigence AI) B LM aHEABEMER, T LR AEZHER
Megrez—3B-Instruct ¥ B, BEIREEZE K. XA, EM-MHESKENEM OGS, FFEMILL
https://github. com/infinigence/Infini-Megrez—Omni
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https://docs.infini-ai.com/ai-studio/
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Target: Approaching the billbeard

First-View Scene %
Understanding

User: Describe surrounding situation.

Agent: The agent is currently in the L] s
middle of a multi-lane urban street. The g
forward view shows a wide street with a
green central median and tree lining the
sidewalks. To the left, there are modern,
tall skyscrapers with reflective surfaces, | ¥ ! :
likely commercial or office buildings. To \ - 3 , ! Move forward
the rear is the other side of the street
with greenery. Substantial modern
buildings are shown, with a large
intersection. To the right is a building
with “Cheesspod” on it, likely a modern

Rise from ground

shop. J \ \ B &
?g e
o
%9
User: Which is closer to you: the red building on the left or User: How many trees are there in the rear view? User: I need to get an emergency medicine from the
the green building in front? Agent: There are 24 trees. pharmacy, but I do not know the way. What should T do?
Agent: The red building is closer to me. Judging by the User; What colors are they respectively? Please give a chain-like plan.
number of windows, their floors should be similar. Agent: The majority is green, with a small portion being red. Agent:
However, the red building occupies a larger portion of my User: How tall are these trees? - Start by walking straight, passing high-rise buildings.
field of vision compared to the green building. According LLM: They are about the height of an average adult. - Upon reaching a new intersection, turn right.
[ sk’ it af e coi ey e e B User: Where are they located respectively? - Continue straight and locate the pharmacy through signs
must be closer. LLM: They are located alongside each other.

or by asking for directions.
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