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KET LUAN

Dinh ly dung virng; dong luc thi khong

O’| Pearl thanh céng vé ky thuat, nhung chua phai céng
viéc hitu ich
Khoang 90 EH/s phép nhan ma tran sé nguyén bao vé chudi, nhung
chi khoang 1% sé khéi chita cdng viéc Al that.

02 Nhu c3u tra tién nam & suy luan, dii liéu va quyén
riéng tu
Bittensor khoang 70 triéu USD doanh thu kiém chiing dugc méi nam,

Grass 17 triéu USD trong nifa dau 2026, TEE da vao van hanh; thanh
toan cua tac tit khoang 5.000-11.000 USD mai thang.

08 ASIC chi sinh I8i khi quy thudng I6n, luat 1é 6n dinh
va co thi truong thu hai

Tran Igi nhuan cua né 1a R x (1 - 1/k). Hién chua mang nao hdi du ca
ba phantich .

Tinh toan la dong thuan - Tan Shuai - tanshuai.com

~90 EH/s

Pearl ngay 13/11/2026: théng ludng s6 nguyén cla
khoang 122.000 H100

~1%

s6 khoi Pearl chita céng viéc Al that (Blockworks)

4-11x

lugng phat hanh cua Bittensor so v&i doanh thu kiém
chung dugc
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TOAN CANH

R

Al x crypto qua sau mang: nhu cau tra tién that nam & dau

Chubi céng viéc hitu ich 01

THAT NHUNG NHO

~70 tr USD/nam

doanh thu bén ngoai kiém chiing dudc cla Bittensor

Tin hiéu: phat hanh gép 4-11x doanh thu; Pearl 1% khéi
Al

Cd ché chay dudc; tinh hitu ich can ngugi tra tién

@ Al kiém chiing dudc 04
CON s6Mm
398

ngusi dung tra tién clia ddm may TEE Phala, cudi 2025

Tin hiéu: chua céng b6 zkML tra phi

TEE da vao van hanh; zkML con s6m

{é} bién toan phi tap trung 02

THAT NHUNG NHO

2,35 tr USD/nam

phi on-chain ctia Render, 16n nhat kiém chiing dudc

Tin hiéu: von hoa =360x phi

Chu yéu ban lai suy luan phé théng

.. Thanh toan tac tu 05

CHUA CO NHU CAU

5-11 nghin USD/thang

thanh toan x402 thuc sy do tac tU khdi tao

Tin hiéu: =200 tr giao dich, phan I6n 13 tin hiéu

Ha tang cé trudc; nhu cau thi chua

@o Huan luyén va suy luan 03

LAI VE c6 PHAN

100+ tr USD/nam

Prime Intellect, cdng ty c phan dung GPU tap trung

Tin hiéu: mainnet huan luyén cua Gensyn chua chay

Tién bd la that; Igi nhuan vé c6 phan

@ Mang dif liéu 06

CO NGUGI MUA

17 tr USD

doanh thu dir liéu cua Grass, niia dau 2026 (tu bao céo)

Tin hiéu: von héa ~10x doanh thu ndm hoa

Mat trong sé it mang cé ngudi mua that

Trg cap |4 nhién liéu dé khai déng, khdng phai mé hinh kinh doanh. Crypto lo phan phéi va thanh toan; cé phan hudng Igi nhuan, it nhat 1a

trong nam 2026.

Tinh toan la dong thuan - Tan Shuai - tanshuai.com
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PEARL - CO CHE

Mét phép nhan-cong la mot Ian bam

® Tu dinh ly dén mainnet

Komargodski va Weinstein (4/2025): bang chiing céng viéc hiiu ich cho
moi tich ma tran véi chi phi phu tréi 1 + o(1). Mainnet Pearl chay tu ngay
27/4/2026.

® Cach hoat dong

Thg dao nhan cac ma tran c6 nhiéu, bam bd tich 10y ctia méi 6 thanh
mot vé s6, va ching minh 6 tring bang mot bang ching Plonky?2 dudi
60 KB.

® Pon vi

1H la mdt phép nhan-cdng INT7 x INT7 = INT32 dugc ghi nhan: ngan
sach bao mat clia blockchain dugc dinh gia bang théng luong tensor.

Tinh toan la dong thuan - Tan Shuai - tanshuai.com

PEARL NGAY 13/11/2026

89,77 EH/s

hashrate mang (full node doc lap)

~500 tr USD

vén hoa; pha loang hoan toan khoang 2,8 ty USD

+78%

ngudn cung mdi trong 12 thang tai

04/20



PEARL - SILICON cmmse . 88c
VGi cong viéc s nguyén cua Pearl,
cac GPU chung moét tran nang luogng

Tran chung cuia tensor core 1,3
1

RTX 5090 1,31 .
400 TH/s 6 525 W )

RTX 4090

1,31
343 TH/s & 450 W (Kryptex) - .

B300 '

1,2-1,3
706-850 TH/s & 920-1.072 W C) S
H100 SXM5

0,95
735 TH/s 6 697 W ®

B200 @ 071
1.382 TH/s 6 983,5 W !

ASIC INT7 dit liéu trong SRAM G777 0,13-0,43

Suy luan: tét han GPU 3-10x méi phép tinh, chua cé
chip
0,0 0,4 0,8 1,2 1,6
Joule trén TH (mot TH = 10" phép nhan-cdng dudc ghi nhan)
Thap hon la tét hon <

Card chai game va B300 gap nhau & khoang 1,3 J/TH; ngay ca B200 cling chi dat 0,71. Mt con chip chi nhan sé nguyén 7 bit ti SRAM c6 thé
t6t han 3-10 1an  phantich .

Tinh toan la dong thuan - Tan Shuai - tanshuai.com 05/20



PEARL - KINH TE cmesce... 888G

Hashrate theo gia; luat 1é lién tuc thay doi

100 i Dinh 195 EH/s tai mot fork 89,77 EH/s
Hashrate, EH/s i (sai s0) - ' !

85,76

50

23-26 EH/s

0,01 EH/s, ngay I
0

Mua hé: 21-39 EH/s

Gia PRL
@) Pinh 2,46 USD - 21/10 Q) @)
Pay 0,14 USD - 23/7 1,34 USD : 13/11
Luat déng thuan
[ ? 0-0-0?
Mainnet - 27/4 Hard fork MoE - 12/6 Hard fork seed co salt - 11/8
Soft fork chi dense - 23/7 Kich hoat FP8: chua dinh d6 cao

Du thao PIP-3: INT7 - FP8 - 30/7

Soft fork phat hang - 6/8
Th5 Thé Th7 Th8 Th9 Th10 Th1

Khoang 120 triéu déng coin, 32% ngudn cung hién nay, dugc dao trong sau ngay dau. Mot RTX 5090 nay kiém khoang 5-6 USD méi ngay;
thué card chi dé dao thi 10.

Tinh toan la dong thuan - Tan Shuai - tanshuai.com 06/20



PEARL - KHOANG CACH HUU iCH

.:.. "C

Dinh ly dung virng; dong luc thi khong

CONG VIEC HUU iCH TON BAO NHIEU
Phia suy luan: chi phi nho

Pearl bao cao thdi gian tang 5,08% cho Llama 70B trén
bén H200; mot thi nghiém déc 1ap do dudc théng luong
giam 9,2% trén mot GPU Hopper.

CONG VIEC HUU iCH KIEM PUGC BAO NHIEU

Phia dao: qua it hashrate

Card dang phuc vu suy luan chi dao dugc khoang 27 %
so v@i may dao chuyén dung khi prefill, 5,4% vdai chat,
khoang 1% khi decode chiém uu thé.

Vi vay thg dao duy ly nhan cac ma tran ngau nhién. Tinh hitu ich 12 bai toan thuong mai ngoai chudi: phai cé

ngudi tra tién cho suy luan.

Tinh toan la dong thuan - Tan Shuai - tanshuai.com
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PEARL - LUAT LE 2acee.. BB G

Bon fork trong hai thang, va tiép theo la FP8

® ® O- O O

12/6 23/7 6/8 11/8 Chua dinh

Hard fork mixture-of- Soft fork chi dense (khdi Soft fork phat hang: mot s6  Hard fork seed c6 salt: may  PIP-3: INT7 sang FP8, chi

experts (kh6i 71.935) 91.630) cau hinh mat 50-87,5% dao ci chi tao share khéng  chap nhan Hopper va
hashrate hiéu dung hgp 1é Blackwell

2trén 3 13 bit =82%

hitu ich cho Al, kiém ching dudc ting bit, dudc gilt lai khi Hopper tich Ity FP8, c6 cat hashrate nam trén card tiéu dung ma PIP-3
trung 1ap phan cing: mét dinh dang sé chi bét: khdng tai lap dudc gilta cac thé hé sé khéng chap nhan (mé hinh dd tin cay
dat t6i da hai thap)

Ai kiém soat ham cong viéc thi nam sé phan ctia nha dau tu phan clng phantich .

Tinh toan la dong thuan - Tan Shuai - tanshuai.com 08/20



CHUOI CONG VIEC HUU icH

Ca ma tran lan zero knowledge déu khéng chan dudc ASIC

Piéu da xay ra

Bai hoc

Kaspa

Aleo

Qubic

Bittensor

Monero, Sia,
Ethereum

Tich ma tran 64 x 64 gilta cac 1an bdm; ASIC xuat hién sau 16 thang, hiéu qua gap
khoang 1.000x GPU; may tét nhat nay kiém 0,86 USD mébi ngay

Cau d6 SNARK téng hdp; may chuyén dung sau ndm thang; thuéng prover gap 175-
180x phi

Tuyén bé huan luyén Al; stc tinh clia né da dao Monero (tuyén bé 51%) va nay la
Dogecoin

Cham diém theo trong s6 stake; khoang 70 triéu USD doanh thu kiém chiing dugc méi
nam so véi hon 300 triéu USD phat hanh

Fork bién ASIC thanh phé liéu; sau The Merge chua dén 20% thg dao tim dudc viéc mdi

Tinh toan la dong thuan - Tan Shuai - tanshuai.com

Ma tran khéng hiiu ich, cling
khéng chéng dugc ASIC

Coéng viéc téng hdp séng nhd tro
cap

PoW da dung cé thé bi chiém tu
bén ngoai

Mang duy nhat cé doanh thu bén
ngoai ¢ quy mé Ién

Phan cling cd thi trudng thd hai
thi séng sot
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TRG CAP

Boi s trd cap la phép kiém tra stic khoe trung thuc nhat

Render
Vén hoéa + phi on-chain

Aleo
Thudéng prover + phi, quy 3/2025

Grass
Vén hda + doanh thu ndm hoa

Bittensor

Phat hanh =+ doanh thu kiém chiing dudc

Pearl
Doanh thu Al qua nho dé do

@ Phat hanh hodc thudng + doanh thu

| Trén 10x: mang mua hoat déng chi khéng
" ban dich vu
| € =360x
|
|
I
|
|
| 175-180x
I
|
|
& ~10x
I
|
I
|
G 411
I
I
|
|
'%1% khoi chifa cong viéc Al: ngoaithangdo --------=---- | 2
|
1x 3x 10x% 30x 100x% 300x 1.000x

S6 lan doanh thu bén ngoai (thang log)

’ Vén héa + doanh thu

Trén khoang 10 1an doanh thu bé&n ngoai, mét mang dang mua hoat ddng chit khéng ban dich vu. Doanh thu Al clia Pearl qua nho dé dat 1én

thang do.

Tinh toan la dong thuan - Tan Shuai - tanshuai.com
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BUC TRANH RONG HON B[ = tIE C

V &

Nhu cau that nhung nho, va gia
tri dang chuyén sang co phan

@ Thitruong dién toan
Phi on-chain cua Render khodng 2,35 triéu USD moi nam; H100 cuia Akash gia 2,73 USD/gid ré han AWS va Google nhung khéng ré hon Vast.ai hay
RunPod.

® Huanluyén
Huan luyén 8-40 ty tham sé qua internet; INTELLECT-3 d& quay vé 512 H200 trén InfiniBand.

@ Alkiém ching dugc
TEE tén thém dudi 7% va da vao van hanh; TEE.fail pha attestation bang mét interposer 1.000 USD; zkML chiing minh GPT-2 & 174 token méi phut.

@ Tactu vadirliéu
Dong x402 do tac ti khai tao khoang 5.000-11.000 USD méi thang; Grass c6 17 triéu USD doanh thu dif liéu trong ntfa dau 2026.

Bon cdng ty ¢ phan trén ha tang tap trung dugc dinh gia khoang 8,5 ty USD, xap xi toan bd token Al tang giao thiic va tang Ung
dung.

Tinh toan la dong thuan - Tan Shuai - tanshuai.com 1/20



KINH TE HOC ASIC manace....88C

Visao hiéu qua thoi sinhIGisauk =5

Ty |é doanh thu giilf dugc

k =100 - 99%
100% , ol O
KRR ASIC Kaspa so véi GPU =1.000x, roi k
so V@i ASIC khac = 1

k=5 ->80%

75%

= é o, - .
= So véi GPU nhan roi chi tra tién dién:

50% k=25~ 60%

25%

Qua k = 5, hiéu qua cao hon thém rat it Igi nhuan
0%

1 2 5 10 100 1.000

k: ré hon may dao bién bao nhiéu lan (thang log)

Tran Igi nhuan = R x (1 - 1/k). Khi ASIC trd thanh may dao bién, k dudc tinh lai so véi cac ASIC khac; so véi GPU nhan réi chi tra tién dién, k
khoang 2,5 usctinh .

Tinh toan la dong thuan - Tan Shuai - tanshuai.com 12/ 20



KINH TE HOC ASIC

Phan I16n quy thudng nhé hon
ngan sach thiét ké mét con chip

Doanh thu dao méi nam: quy thuéng

Bitcoin

Pearl

Aleo

Kaspa

Ngan sach thiét ké mét chip
28/22 nm

7/6 nm
5/4 nm

3/2nm

1 Mic thap cua thiét ké 5/4 nm: 30 tr i

, USD @ =115ty UsD
'

'
'
i

@ 0,46-0,49 ty USD

@ =31trUSD
@ =18trUSD
() s3:20trusp

() 15100t UsD

) s0-200trusp
A c— LT

1trUSD 10 tr USD 100 tr USD 1ty USD 10ty USD 100 ty USD

USD méi ndm, hodc méi thiét ké (thang log)

Hashrate hoan vén h* = NRE + [R x (1 - 1/k) x T x pl. VGi Pearl, NRE 20 triéu USD va k = 5: khoang 4,9 EH/s trong mét ndm néu luat 1& gilr
nguyén, 9,8 EH/s néu xac suét gilt nguyén chi [4 ndm an nam thua usctinh .

Tinh toan la dong thuan - Tan Shuai - tanshuai.com
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TUNG LOAI CHIP maemas.cs. B8 Q

Nam loai chip, nam cau tra loi

Chip dao PoUW kiéu Pearl Chip dao Bitcoin SHA-256 Chip huan luyén Al
k: khéng HBM, khéng khéi da dung: 3-10x méi phép tinh k: =1 so vé&i cac hang duong nhiém k: 1,1-1,8x & cung dd chinh xac
(suy luan) Thi trudng th hai: gan nhu khong Thi trudng thi hai: —
Thi trudng thi hai: suy luan Al, néu 1d8 GEMM INT8/FP8
da dung
Pat cugc vao chip uu tién suy luan cé thé dao, khong Chi khi c6 dién riéng, dang san pham ngach, hoac lam
phai chip INT7 chuyén dung P Pong géi va HBM quyét dinh; lam IP, chiplet, dich vu

Chip suy luan Al B tang toc chitng minh ZK Bd tang toc FHE

NEN LAM CHG VA PHONG HO PON PAU SGM

k: bd tinh da dung: tuyén b6 10-20x k: tuyén b6 10-100x GPU k: 1.074-5.547x mot Xeon (Heracles)
Thi trudng thu hai: day la thi trudng chinh Thi trudng thi hai: han ché ngoai ZK Thi trudng tha hai: dién toan ma hoa, Al riéng tu
Ky khach hang trudc, réi méi chon muic khéa chat Engine MSM va NTT Iap trinh dugc; FPGA trudc Cuia s6 2027-2029; kiém chiing vdi it tai san

Hién chua mang nao déng thai co quy thudng 18n, luat 1& 6n dinh va k trén 1: k cla bitcoin thudc vé cac hdng dudng nhiém, luat cua Pearl
kém 6n dinh nhat, quy thudng cua Kaspa va Aleo qua nho.

Tinh toan la dong thuan - Tan Shuai - tanshuai.com 14/20



TIEN TRINH

Mot wafer tién tién nhat dat gap mudi wafer truéng thanh

TSMC N2

TSMC N3/N3E

TSMC N5/N4

Samsung SF3

TSMC N7

TSMC N16/N12

TSMC N28

SMIC 28 nm

~10% ti N28 dén N2 e O
Mét die tot 100 mm?

30.000 USD . 55 USD

G o500 usp B 17usp
8 500 usp B 10usp
@ sc000usp
1.500 USD~-2.500
0 USD 10.000 USD 20.000 USD 30.000 USD

USD méi wafer

Hay dé chi phi vong dd&i 16n nhat quyét dinh: ndng lugng véi chip tinh toan chay suét ngay dém, déng géi va HBM vdéi chip huan luyén (63%
chi phi moét H100), lua chon SRAM hay HBM vdi chip suy luan.

Tinh toan la dong thuan - Tan Shuai - tanshuai.com
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TIEN TRINH .s

Moi loai chip, mo6i ddi ngii mot tién trinh

Ddinho Coéng ty quy md I6n L6 trinh Trung Quéc dai luc

Chip dao PoUW MPW 28 hodc 16/12 nm; san lugng dau N3/N3E hoac Samsung SF3 SMIC N+1/N+2 dung dudc, dat hon khoang
N7/N6 40-50% moi die

Chip dao SHA- Pling chay theo tién trinh dau bang Lép 3 nm Kho bat kip hiéu qua cua tién trinh tién tién

256 nhat

Chip huan luyén IP, chiplet, dich vu thiét ké N3P roi N2/A16 v8i CoWoS SMIC N+2/N+3 v3&i HBM ndi dia

Al va HBM

Chip suy luan Al Lay SRAM lam trung tdam & N6/N7 hoac N3/N2 véi HBM, hoac SMIC N+2 véi LPDDR hoac GDDR
N4/N5/SF4 chiplet SRAM

Bd tang toc ZK va FPGA hoac MPW 16/12 nm trudc NS/N3; FHE véi HBM ZK kha thi; FHE bi gidi han bg&i HBM

FHE

Tinh toan la dong thuan - Tan Shuai - tanshuai.com 16 /20



NGAN SACH THEO GIAI POAN

Mua bang chiing truéc khi mua mét na

Coéng 0 - M6 hinh Céng1- FPGA Céng 2 - MPW Céng 3 - Mat na va 16 dau
=50 nghin USD - vai tuan =0,5 tr USD - vai thang =1,5 tr USD - thang 11 %20 tr USD - thang 24
J/op va $/op tif s6 hoc, SRAM va I/O Tai that tif dau dén cudi: share hodc Silicon do dudc thay cho mé hinh Mé&t na N7 =3,5 tr USD trong thiét ké 15—
token 100 tr USD
100 tr USD
~
. B . o
10trusD i @ Mbi cong: difng néu k < 3 hodc h* ngoai tam vdi

0.

(@)

1trusD ¢ l

100 nghin USD

Diing & day thi thay déi luat chi ton mdt mau thii, khong phai tape-out
10 nghin USD ! I I I
0 6 12 18

S6 thang tu khi bat dau du an

M hinh, FPGA va MPW dua dén silicon do dudc véi khoang 1,5 triéu USD trong mudi mot thang; bd mat na va 16 dau tién tén gap hon mudi

lan. DUng trudc mat na cho dén khi ngudi mua ho&c phién ban giao thuc dudc cb dinh.

Tinh toan la dong thuan - Tan Shuai - tanshuai.com
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EEvesee .. "C

CO HOI SEOE S
Crypto la khach hang dau tién, Al Ia thi truong thu hai
Chip tuy bién Phat trién Al Hé thong Al x crypto
e Nhu cau ap dao dén tu Al: e Gid coéng 1a hang pho thong: 25- e Kiém chiing phan tang: TEE hodc
Broadcom khoang 58 ty USD ban 49 USD méi gid trén Clutch lay mau, réi tranh chap hoac kiém

dan Al trong ndm tai chinh 2026 tra ZK ngau nhién

® Gia tri ndm & cac khdp ndi: kernel

e Ky nang chip dao chuyén giao cho chip tuy bién, dao ngay trong ® R30 can la phan phéi va thanh
dudc: mang dién ap thap, cap dich vu suy luan khoan, khéng phai chi phi
nguén kilowatt, tape-out nhanh . ) . . o )

® Suy luan kiém chung dugc: TEE e Ky VvGi hgusi mua suc tinh trudc

e Théng bang kénh ra thij trudng cdng kiém tra ngdu nhién bang ZK khi 1am token

déc lap, khéng phai kénh dao coin

Tinh toan la dong thuan - Tan Shuai - tanshuai.com 18/ 20



TOI SE LAM Gi . oo

Ba hudng di, moi huéng mot buéc dau nhé

Hudng di Budc dau

A. Bé tdng téc uu tién suy luén va ciing dédo dudc Nghién cttu bén tuan vé J/op va $/op ctia mdét mang INT8/FP8 dit liéu trong SRAM so véi
RTX 5090 va H100, réi dén FPGA hodc MPW tién trinh trudng thanh

B. Dich vu silicon ttly bién: crypto trudc, Al sau Bién m6 hinh NRE va hoa von clia bao cdo nay thanh cac nghién cttu kha thi cé thu phi,
c6 moc va cb dinh phién ban giao thiic

C. Mang Al-native c6 ngudi mua trudc khi cé token Mt ghi chu thiét ké vé kiém chiing phan tang va s6 hoc chuén trung lap véi nha cung
cap, viét cung mot ngudi mua suy luan cu thé

T6i da ba hudng, moéi hudng dudc thir trudc khi cam két tién phan tich .

Tinh toan la dong thuan - Tan Shuai - tanshuai.com 19/20



CAN THEO DOI

Piéu can theo dbi, va cdu héi nén datra

DAU HIEU CAU HOI NEN PAT RA
Bat cu Itc nao Po cao kich hoat FP8 cla Pearl, va liéu chubi cé O1  Aikiém soat ham cong viéc?
tach doi
02 Bbi sb trg cap la bao nhiéu?
Hang thang Ty & khéi Pearl chira céng viéc Al
‘ 1 03 Cébng tiép theo tén bao nhiéu, va diéu gi khién ban ding?
Hang quy Doanh thu kiém ching dugc cua Bittensor so vdi
phat hanh; dong x402 do tac tif khdi tao 04  Hashrate hoan vén la bao nhiéu, khi tinh ca p?
Thang 1/2027 TSMC dugc cho la tang gia 3-6% cho 2 nmva 3 05  Thitrudng thd hai cta chip 1a gi?
nm
06  Khach hang tra tién dau tién 13 ai, tén cu thé?
Quy 1/2027 FP4 trén Pearl, theo buéi AMA cla cac nha sang
lap
Thang 4/2028 Ky halving tiép theo cla bitcoin

Pay la nhitng linh vuc ching ta c6 thé cung kham pha, qua trao déi ky thuat va hop tac

~ n . n .l vy e R . iy i@tanshuai.com - tanshuai.com
ky thuat: chip tuy bién, phat trién Al va hé théng Al x crypto.
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