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6.4.2. 1 25 LmD
—_—FZ-whH R4 —YW
~

mov_reg regin I-type
direct

mov_regindire I-type
ct_reg

branch_reg in I-type
direct

jump_reg_indir R-type
ect

6.4.2.3. branch_reg_indirect

opcode

00010 (custom-
0)

00010 (custom-
0)

00010 (custom-
0)

00010 (custom-
0)

funct3

000

001

010

011

funct?

0000000

TOISLADYOENTHIRETS, TOTJSLHDVICINET SEEY —XFRSVRELIRS

BETIEEYT . BRmTNDT7RELUX (pctd) & LI X FrdIciBRT 3.

ATIE ROBEETD,

x[rd] <- pc + 4
pc <- pc + x[x[rs1]]

6.4.2.4. jump_reg_indirect

DIRET Do DEFXDN—IATRLUIAZLVIXIBEETEET 3. BTN ELX (petd) ZELIX

Srd(CHEINT B,

AT ROBIFE(T,

rd <- pc + 4
pe <- x[x[rs1]] + x[rs2]

Don’t care

Don’t care

Don’t care

Don’t care
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CPUZOw IR - SHEE/I(mW)
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T2MTOU L%

Z2

_ 320MHz 1.79MHz
_ SARI(1.0v)mA  SERI(3.3v)mA 1.0V+3.3vit  FEAI(1.0v)mA  3I(3.3v)mA 1.0V+3.3vEt
(mWw) (mW)
AEVTAE 177.0 5.0 193.5 10.0 0.0 10.0
BERQRCZIELTLEL 113.0 11.0 149.3 30 10 63.0
XEEEICIZ. DC-DCOY EHhaZE 320MHz (B 1.79MHz(B5R9)
N—BHEETEENAEZD  (MWiRkE) i)
<. (ROIEAEE
H1E7ILAUEHEE N 135,000 697.67 13,500.00
10,000 mAh/17,
3Z44.5v{EH
HE3IF7ILAUE M B2 39,150 202.33 3,915.00
1,000~2,900mAh/1%=,
3&4.5v{ER
1 > EMCR2450 (3V) 7,440 (38.45 744.00
620mAh, 2{E(6V)ER XERNED B

(< B lL.m=mXS5N < A 71 AN
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ROS270O0 bl &ee/\N— R U T 71t #—7>v—x- n—rvzycmmh,

AXEDY, ROS2Z70O k)L ZFee/N\N— BT 1 71 "ROS2rapper” | https://github.com/AXE-jp/ros2rapper

- VT Y T TRAGEAN— R T FRIBEFES, IS, HEIC! Arty AT-357K— X (xo7a35ti-0sg324-ILF W N2 BNT
- 0SS ¥ L. Btk FPGAERIEIR

« LGPLY AXEFOFSATRUD. 4T - 51t >R % - LUT: 33666
. CPUEL T. ORv FOFEES2— LA TES © PR 15087

SAEEE: 121, 01MHz

. £ H Y ROS2 7O R ILHWTH T, &34 - E0a—L

« PWMYROS2 70 k TLHWRF T, 7HFaI—4& « ESa—IL

s 77— a3 VIECEETEVTEITIE,

TSN—R I T T7RBICER

« Oy bEREEAN dZDELSAEISITTES <« CPURE
* CPURK®DHAL
* N—RUIT7HBDT, BEHDOEER €L TAVNT b+

XE/INT w SER P ERE:

* IPTF—3RT S LEERT A UILIR:
* 144412 J)L=140nsec@100MHz

* IPF—RITSLEMIYTAUILIR):
* 8412 )L=160nsec@50MHz

=5 AR

* 461 2 J)L=460nsec@100MHz

%ROS2N\—RIT7ICid. AV T4 Fal—> 3 VBADPROMAH S Z HEELL (
ROS?2 ( 2
Ether IF ROS2 it ly L e
+ Phy N—Fkox7 (CEEEE) | ;
EE=L]
ROS2 . _
Ether IF ROS2 77 | VY I 9
+ Phy N—FDox7T (CEZETR) & ADC H Z
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RISCVD X RY—Y
TEE3EZ Key stone H'. 5 QAR

http://docs.keystone-enclave.org/ * RISCV(Key stone hMERDEE) ICid. 3DDLANILLH B

7_|- — 7’ SN —Z . 7’ ] ¢/ T 7 I‘ - U-mode (User) / S-mode (Supervisor; OS) / M-mode (Trusted)
ARMTWL S Trust Zone EEZEDHD%. RISCVTEIR * M-modeDABEZERF T, 0T ~TE S (TrustWorld)
* U-mode *° S-mode 3482 (:@5H D OSHMEF)
) g W — § \\§ 7k
OSS7aMDT. VYV —AR%Z&HA CiHE . M-mode IZABICId. ECALL 5% f55F
Untrusted Enclave 1

Enclave 2

User
(U-mode)

Supervisor
(S-mode)

Machine

v (M-mode)

Trusted
Hardware

Enclave App 1

Higher Privilege

RISC-V Cores Optional H/W Features Root of Trust

http://docs.keystone-enclave.org/en/dev/Getting-Started/How-Keystone-Works/Keystone-Basics.html B%5 |5




Humming bird E203 coretiia

« 203(ClE. Ew MEEILRGRS “‘B"HA>TULVARL

c FL AL tpfm ZEN
population, parity,
Float add, bit reverse,

clz (count leading zero),
half word exchange,

ctz (count trailing zero),
quarter word exchange

PLIC Bus

Fast 1D Private Peripheral System Memony CLNT Bus
il
TP A B iCB BIU LU Access BU ICH
T s
IF ] +f '
u u Decode ALU/AGU | _ LS J L e || Write Back to Regfile
. R ]
Regfile T 11 I:;TCM
e | srana |
e .I o)
OTCM External | medface .
L ™ I T
« i—- | CRasg —
el

ITEM External | mterface

E203(&Tang Primer FPGAR— K TEIES 2
RISC-VY 7 +O7

XIETEELD5IMA:

https://content.riscv.org/wp-con

ingBirdE200



SPARCHA—T V=RV T7 a7 HD
* Open Sparc

https://www.oracle.com/servers/technologies/opensparc-overview.html
* LEON>1)—X
* FUNF EHFERE(ESA) D e
* Open Sparc Dk
https://en.wikipedia.org/wiki/LEON
*Len3, 3FT,4,5
* LEON3FT : Fault-tolerant processor

https://www.gaisler.com/index.php/products/ipcores
https://www.gaisler.com/index.php/products/processors/leon3

* Leon3 (&GPL
* SPARC v8 H' FPGATHENME
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Opencores AL 07 ORTLEE ST %511V RUTEE

https://opencores.orqg/

@ Google Chrome ~

@ Projects :: OpenCores

“» Google Chrome ~

C

& opencores.org/projects?expanded=Processor
& Projecks :: OpencCores

FF1) @ add GoogleBo... & GBookMark @ take's & GDoc @ addlZT#HBoo... @ HadoopMan @ Hadoop Name
< Cc @ opencores.org/projects?expanded=Arichmetic%20core OpenRISC 1000 - Stats done| | wbe el
2 ) @ add GoogleBo... & GBookMark @ take's & GDoc @ addifZ T#Boo... @ HadoopMan @ Hadoop Mame... OpenRISC 1000 (old) @ Stats

 E | I ASIC proven I Design done I FPGA proven I Specihcation done S S LS [ OpenRisc 1200 HP, Hyper Pipelined OR1200 Core o Stats
Browse OpenRISC 2000 « Stais ext
Prosects
Forums = )r Arithmetic core 100 \ OpenTPULIke o Stats
Project Files Statistics Status ELEGh:T ® ZES
1 bit adpcm codec - Stats PAVE ® St
e I S PDP-11/70 CPU core and SoC ® Stats
CommERCE ; PDP-8 Processor Core and System -« Stats
[Ep— 4-bit system - Stats
MainTarE 5x4Gbps CRC generator designed with standard cells [ Stats Eepelatz MISC ® Stats
ConTacT US 8 bit Vedic Multiplier - Stats Plasma - most MIPS I(TM) opcodes L 2] Stats
Adder library ® Stats plasma with FPU L&) Stats
AES128 o Stats Potato Processor - Stats
ANN - Stats PPX16 mcu « Stats
Anti-Logarithm (square-root), base-2,_single-cycle ® Stats qrisc32 wishbone compatible risc core L&) Stats
BCD adder o Stats QUARK RISK L) Stats
4 Binary to BCD conversions, with LED display driver - Stats r2000 Soc o Stats
Bluespec SystemVerilog Reed Solomon Decoder - Stats Raptor64 L Stats
Booth Array Multiplier [ ] Stats Reduced AVR Core for CPLD - Stats
cavlc decoder - Stats Register Oriented Instruction Sets [ =) Stats
Cellular Automata PRMNG [ ] Stats RISC Microcontrolier [ =) Stats
CF Cordic - Stats risc16784 « Stats
CE FFT [a) Stats RISCS5x [} Stats
CF Floating_Point Multiplier L] Stats RISCOmpatible L Stats
Complex Arithmetic Operations - Stats RISC_Core_| - Stats
Complex Gaussian Pseudo-random Number Generator - Stats RISE Microprocessor [} Stats
Complex Multiplier = Stats RTF65002 L 2] Stats
Complex Operations ISE for NIOS |1 o Stats Ire088 o« Stats
Configurable AES-GCM 128-192-256 bits ] Stats BRVO01 RISC-V core -« Stats
configurable cordic core in verilog - Stats S1 Core [ ] Stats
configurable CRC core [ ] Stats 580186 [ 2] Stats
Configurable Parallel Scrambler - Stats SAYEH educational processor - Stats
CORDIC arctangent for 1Q) signals [ ] Stats Scarts Processor L) Stats
CORDIC core - Stats small non-pipelined, 3 stage 16-bit cpu (fetch decode execute) [ Stats
CRCAHB L Stats Small Stack Based Computer Compiler L] Stats
cr_div - Cached Reciprocal Divider [ Stats Small x86 subset core ® Stats
DCT - Discrete Cosine Transformer - Stats Soft AVR Core + Interfaces ® Stats
Discrete Cosine Transform core [ Stats ES_IPNI“D}Nare Aided Wishbone Extension for Xilinx (R) PicoBlaze e Stats
double_fpu_verilog - Stats —~ 75; — - Stais
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