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BI\/I 310/BM-610 gy

RV32/64IMCAFDNBK

2-4 stage configurable pipeline, ==—-—r p———
single-issue -
race
« Configurable ports BM-x10 port g
(AX14, AHB-lite) RV32/64IMCAFDNBK Peripheral
. Machine/User modes >
 Instruction cache Branch Prediction port
Physical memory protection Memory
e TCMs Hardware triggers port >
. Brath predICfﬂOﬂ Instruction TCM Front 4
(StatIC/dynamIC) cache arbiter port
- Configurable interrupt pebug |[ Tem-a |[ Tem [ cues )
controllers module | port port J| PLIC/CLINT |
7y

« Debug module i
* Nexus Trace IAR (NEW!)
B, K extensions (NEW!) 4

v v



Performance
BM-310
Dhrystone (ground rule) 1.83
Coremark 3.91
Embench-loT 1.21*
BM-610
Dhrystone (ground rule) 1.91
Coremark 4.00
Embench-loT 1.38*

450-700MHz @ 28nm, worst case **
* Performance relative to ARM Cortex-M4 vs RV*IMCB
**Highly depend on process and memory compiler
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« TSMC90nm LP

« Better than Cortex-M4
performance at lower
power

' OTP ROM (Antiuse)

16 Kyte « Shipping mass production

= Flash
Commutation 256+8 KByte

= RAM 16 KByte

- Battery Domain
RTC and Sensors

3,92 mm
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Development tools

« Third-party ecosystem of
development tools

* Interoperability due to
Debug spec

Call levels

Startup code

CloudBEAR

Longer functlon =

T
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* HWtriggers for eFlash and [& = Z528 2EEE
. g ;2_::\,:22 [32 _powe ‘[;22 _.;;c;wwzz J22_pow?2
ROM breakpoints B =
I o Seiaran
0.00000s 0.00001s 0.00002s 0.00003s 0.00004s

* Nexus trace available (IAR)

Digilent
JTAG-HS3
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Housekeeper and

security boot processor

« BM-610
*  RV64IMCK

» 2-4 stage configurable
pipeline, single-issue

Crypto Algorithm Mbit/s/MHz

AES128 1.2
AES192 1.04
AES256 0.9
SHA2-224 0.19
SHA2-256 0.19
SHA2-384 0.33
SHA2-512 0.33

ﬁjgudBEAR

BM series core complex

Peripheral
BM-610 port
RV64IMCK Memory
Machine/User modes port
Physical memory protection
Hardware triggers Front
port
TCM [ )
Debug ] arbiter PLIC/CLINT
N\ A y
module Jf rcm-a ][ TCM-B
1 | port port |

| v
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BR-351/BR-651 aJ

High-performance embedded cores

e RV32/64IMCAFDN BR series core complex
. . . Trace
Dual instruction issue BR-x51 bort >
« O-stage pipeline RV32/64IMCAFDN Peripheral
Machine/User modes >
* 1.2GHz @ 28nm worst case Sianch Frediction it
Physical memory protection Memory
Hardware triggers port >

caches arbiter port
BR-351 Dhrystone 23 N
(ground rule) Debug TCM-A ][ TCM-B cue/ |
BR-651 Dhrystone 55 mod‘ule port port PLIC/CLINTJ
(ground rule) | I 1}

Coremark 5.0
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BI-671 performa nce ﬁudBEAR

SPEC2006 INT per GHz

ARM ARM MIPS BI-671 BI-671 ARM SiFive
A53 A9 P5600 L2S$ L2S A73 MaX|0n us4

75-80% of ET Maxion, SiFive U84 half  same

o NN BOO

performance, but with freq freq
implementing lesser power and B, K extensions (NEW!)
smaller area 2-way superscalar
comparing to 4-way Dhrystone ey
1.5-1.8x better performance than

Coremark 5.66

ARM A53
On the same performance level
with MIPS P5600 e



Bl series core complex ﬁfﬁudBEAR

Linux capable application cores
« Multi-core fully coherent

configuration ( -\ IRQs
‘9u ( Y pc [

. . . 4 N\
Machlne/User/Superwsor modes (ooorie core N\
« 32 KiB 8-way I/D caches CLINT
: \J JTAG
« L2 cache 1-2 MiB \\ I-cache || D-cache o <:
32KiB 32KiB ebug
Debug module \—=—"" —,
« Platform Level Interrupt Controller L2 cache 1-2 MiB

* Physical memory protection

Coherency controller

« Coherency controller for
maintaining coherency with ﬁ
peripherals and accelerators \/

AXI AXI AXI

Memory port Periph port Front port




Linux processor (tapeout Q2 2022) gj%dBEAR

ﬁudBEAR ﬂudBEAR " —Jm-L
N Boot & > - [ PrC | sy
BI-671 Bl-671 > re;i—’;i;e R e MNnaAHapP
—— NVDLA | - - [ sp . |x8
L2 cache y CAM + | —  12S  |x4
Coherency || Je—o 5G| VDMA_Ix2 —[__12C__ x5
Controller . CDMA PCle - [ TIMER %2
v Eth 1G + | Gen2x1 [X2 _ —[_NAND ]
l l l SG DMA |x2 —{ PVl |
AXI < USB 2.0 - wor ]
SRAM D[iRC | SSRAM 1. LCD+ |_ X2 :
32KiB | M5oR3 1! VDMA —___GPIO__|x
pHY [© A CAN FD [%2
7 L [eMmC+ |, “ X BI-671
SG DMA X
PDMA
- BR-351
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