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ATOM™: Al £Z2Z 2I$t A|AH] 2 X|(SoC)

2[HZ|29] ATOM™2 Al T22 2o MAIE Al 7157|2, AMol HEt 5nm 2HS 7|8 2 HMIZEY
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Zl1t 64 MB 2% SRAMSZ M
Shsketict,

RBLN-CA12

ATOM™Z RBLN-CA122}= A2 22 FHFL(Full Height, Full Length) PCle Gen5 7= 2 R ZElL]|
C}. Z|cH H=(Thermal Design Power, TDP)2 60~130WO0|H, 256 GB/s CHEZ2| GDDR6 H|Z 2|
2t PCle Gen5 x16 QIEH|0|AE &3l TAEQL FIE, J2|11 FIE Zte| SAIE X|ASL|C) Eh HE|
QUAEA(Multi-Instance) 7|58 S3if ATOM™EZ 16712] =ZIXQI StEQ0 22| QIARARE 2850
2ot HE[EfAZ N XHR gEE SHo = 2aElg 4= JUSLICE

RBLN-CA12
Al Accelerator ATOM™
FP16 32 TFLOPS
INT8 128 TOPS
On-chip SRAM 64 MB

External Memory GDDRS6, 256 GB/s, 16 GB

Hardware isolation up to 16

ol independent tasks

Thermal Solution

Passive

Mechanical Form Factor

Full Height, Full Length (FHFL)
266.5 x 111 x 19 mm

Thermal Design Power

60-130 W

Host and Card-to-Card Interface

PCle Gen5 x16, 64 GB/s

Connectors

One CPU 8-pin power connector (2x4)

Weight

Total: 615 g

[Table 1. RBLN-CA12 AtQ]
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ATOM™ SoC

ATOM™ Top Diagram (Layer 2) Neural Engine Cluster (Layer 1)

Neural Engine Neural Engine
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Task Manager

Cluster O Cluster 1
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’ DRAM ‘ ‘ Host / Scale-Out ‘ ‘ Secure Boot / Debug ‘ i

ATOM™2 Of3{ S HEHAES SHLte| ZXo|20f Sgfet ZEIZN A|AH- 2 E(System-on-Chip) g
LICE 210 = 5= UK, 72 AT, AUME Z2AM|M, 28 HZ2E2|(SRAM), 12|11 GDDR6 HZ22|S
otLtol ol HMMUSLICE Cret QA2 SEoll Eo| HHEE UM S HEXet HH =S 2
HotetL|ct.

|l

Of FUC = HEHE 7H SLS ZH4o5t1 H|O[HAIE IA 2 & UK, FI/HEHZ NiHZES
HSt= HEHI2E (Network-on-Chip, NoC)E& TFAIRELICE S o2 AIE 2F S7[=HE K25t

5 dA =0 QJSLICL

Neural Engine

Compute Units Task Manager
Tensor = -
Processor = ._- Task
4 TFLOPS @mmm Queue
16 TOPS

I I I{g« Sync Control
Vector Processor

I I Priority Ctrl

I

Register Bank

Neural DMA

Load / Store Unit DMA Engine
T T [ [

LO Scratch Pad Memory (4 MB)

[Figure 2. ATOM™ =& 2l
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4 MB A32{X| INE(Scratch Pad) H|22|7} Zatel HA QU2 £|Ci 8 TB/s £ 2 SRAMS| St
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ATOM™2 O|ME =& ATIS| Hit R, AFEX| THE HiZ22], EjA3 OiLIXE 283l =2 &St
S22 2f|0|HAIE BTt

= =2od

ASH HIZ2] MEA A

Neural Engine Cluster 1

Neural Engine Cluster O L2 Shared Memory

Neural Engine O Rank-Level
LO Scratch Pad

. k— Rank 0~3 DAY
Interleaving

Neural Engine 1

Bank Group-Level
Interleaving | EErkdEEn e
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[Figure 3. ATOM™ A EX | 2| MEAIAE]
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[Figure 4. ATOM™ 57|t 4]

ATOM™®| S7[3t HIALIZS 2450l 2 N2let Aol M5 22 JHsop BLICh S7/3ts o
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FE T2 L1 7|8k HA(LT Sync Bus)E &3l ElA 3 OfL|X{2t S4I5HH, O] EiAI OLXM= L2 S
7|8} HA(L2 Sync Bus)E &3l ElA3 =& DMARIT AZEILICE 0[2{8t 7 HS Sl A[A-2 FHH
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Command

Processor Update Update Update Update Update Update

Host DMA taskO
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[Figure 5-1. EfA3 OHL| X7} Qi= £XHE Had Adl]
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FUE T2MM7} Y HAS HH=OZ 22|SHH, EfATTE EXIHO 2 AME2|E|0] 2|0[HA[7F SO{EL
Ct EfA 3 QEH0| siaE WX HUE E2 MM M| 7|Ct2{0f 37| tRYILITHZ! 5-1 F1).
Of2{gh PAl2 E4 QUS| =S LHAIZIL|CE

O Tl- O -

Global Synchronized Parallel Process

Command Update

Processor

Host DMA taskO

Task DMA taskO | taskl | task2 « Task Manager resolves task dependencies without
Task Manager Corqmand Processor Intervention across all Neural

Engines.

Neural DMAO taskO taski « Neural memory/compute tasks in each of the eight
Neural COMPO taskO taskl Neural Engines can be executed simultaneously.

Neural DMAT7 taskO | taski
Neural COMP7 taskO | taski

[Figure 5-2. EfA S O{L|X S TEIoH HE AlsH]
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ZE0|Me 2ot s 2EdE ASUSLICH

TR Output Performance Average Power Average Power
P P (Token/s) w) Efficiency (Token/J)
ATOM™ 349 512 45.0 56.1 0.80
A100 349 512 443 1775 0.25

*EHAE=S D5 FP16 FEEE TAEJAELICH

* ATOM™2| ZAt= O|FK|0f] 7[2ketL|Ct A1002| Z k= Hugging Face transformers 2t0|22{2[0f 7|t
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FefL|Ct.

StH, 7|Z Stable Diffusion 2

ATOM™2 A100ECH &M M2 MHZ AH[SIHME 22 452 E/ELICL &, O M2 AAEE 2
2ot 21U E F5HH, 2F HIES 3A| BASILI AMH|A HYES| X|& 7%““ EESH SFANZ 4= USLICH
Performance Power Efficiency
(img/s) ) (Performance/Power)
ATOM™ 374 60.3 0.062
A100 736 192.7 0.038
* 0|0]|X| 27| 512x512, Diffusion step: 1
* ATOM™2| Z1t= Of| ZX[ILICE A1002| Z2H= Hugging Face diffusers 2t0|E22{2|0f| 7|gkgtL|Ct.
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