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VERSION (EB1T fliAS)

_lUpdae

2025/01/01 initial release(Beta)

2025/02/28 12:49 Over GPU/GPU/Cache
2025/03/014 7:19 Over NPU/ISP/BP
2025/03/01 1139 Small Debug
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MOTHERBOARD SHOT

Front shot
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MOTHERBOARD SHOT




MOTHERBOARD SHOT
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PACKAGE SHOT

A
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Top layer Middle layer
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MOTHERBOARD SHOT

Package size: 234.9mmi2" >
Package Length: 16.2mm =
Package Width: |4.5mm
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PACKAGE SHOT
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PACKAGE SHOT

Decaped

Kirin9020 Die phot

Kirin9020 Package
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PACKAGE SHOT
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PACKAGE SHOT
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PACKAGE SHOT
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PACKAGE SHOT
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PACKAGE SHOT

| [2.89mm
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Kirin9020 Diesize :
Kirin9020 Length:
Kirin2020 Width :

140.501
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PACKAGE SHOT
Kirin 9000s (10.39x10.65) Kirin 9010 (10.74%10.88) IKirin 9020 (12.89x10.9)
| 10.65mm?2 | 16.85mm?2 | 40°5mm?2

E |
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PACKAGE SHOT
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CHIP PRICE ESTIMATE

Wasted Dies #0 0O Defective Dies #0
Good Dies #548 © Partial Dies #0

Wafer Limits

P \ jon Edg}
Max Dies Per Wafer (without defect) #548

Kirin 9010
Die per wafer nb :

W Wasted Dies #0 0 Defective Dies #0
Good Dies #454 1 Partial Dies #0

Wafer Limits St

/

L ™

Max Dies Per Wafer (without defect) #454

Kirin 9020
Die per wafer nb :

mXxd
V2 X W xH

Because the diesize is

So that

In DPW data

Each wafer can cut die number
decreased by /
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CHIP PRICE ESTIMATE

g M\Wasted Dies #00O Defective Dies #59
@9% ¥ Good Dies #565 1 Partial Dies #0

Wafer Limits/{'

g

How to know the product price!?
We need to know the

In this analyze data,we compute

We need to know the | () used Murphys) and
Then we can know the and

Max Dies Per Wafer (without defect) #624
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CHIP PRICE ESTIMATE(DO)

A
tsmc
(A

5nm DO Trend

Estimate Price and yield we can use

Defect Density (D0)

In this photo shows that High Yield:
When the process enters mass production MiddleYield:
We can roughly estimate Low Yield:

Ultra Low Yield:
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CHIP PRICE ESTIMATE(WAFER PRICE)

che [nm] Q0 65
\Acss p oduchor year and 2004 4306
quarter*’ Q4 Q4
Capital investment per wafer

processed per yeor

Net cop tal depreciation ot
start of 2020 (25.29% /

year| 65% | 6598
Undepreciated capital per

‘A‘O.‘E’f processed per year

(remaining value at start of

2020) 21 5274t 1,910

Capital consumed pegWofer

processed in 2020 541 ] 5483

Other costs and marklip per
wafer $1,293 %" 454

Foundry sale price purwu'er $1, 650 $1, 937

Foundry sale price per chig ] $2, 433 $1. 428

AO

20"9
Q1

$2,24°

$567

$1,707

52471

$713

28
12011
Q4

$2,850

¥

$Zad

‘i,
$2,891

5453l

$3,625

$917

$2,760)

$3,677

$399

65%) S5598 35.4% 0.0%
.39,2'13 $16,746

K

$2,9900 4$4,498
$3 984

$331

33..927| $5,007

$1A04

$5,992

$274

$2,330/|

$4,235

$7,016| $12,753

$9,346| $16,988

$233

$238

N7 Price by 2020 was nearly

SMERERNENIEE  MBEAERS ernnam

16,000

10,000
6,000

2.000 2,600

90nm 40nm 28nm 10nm
2004 2008 l 2016

@Kurnal




CHIP PRICE ESTIMATE)

data

Vield |Highyield _[Middle yield [Low yield |Ultra low yield |

| 90100  9339%  89.26% 8440%  79.85%
80.80%

per Wafer data

| 90l0f  511.78]  489.14  462SIl | 437.58

Die Price in per Wafer Die per Wafer nb
| pPw
| o020l 6741  NU7.673 LT8G 202
| 00000 13685 1431407 5.9 0 e | %010f 548
Die Price in er Wafer .
P High Yield:
Middle Yield -

%010 1954 w2044\ 21621 22853 Low Yield:
:
Ultra Low Yield:

Die Price in per Wafer

Pricc  |High¥ield [Middle yield |Low yield |Ultra low yield
9020 31.09 32823)  35. 37.512

| 9010 254021 26578 28107  29.709
90005
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CPU ANALYZE

In this Kirin 9020 Chip
It was & CPU Cluster
Design | +:+4

| Biggest  (Have 51T
3 Middle  (Have 5MMT)
4 Little/ting (No SMT)

All Taishan Core, No /A v I
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CPU ANALYZE-ALL

CPU Cluster Only

Egﬁ%; ;@K
e (Middle)

@2.15Ghz

TaiShar

Kirin9000s CPU Cluster Kirin9010 CPU Cluster

They CPUall | Biggess® ~ 3 Middle 4 Little/tiny
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CPU ANALYZE-ALL

Kirin9000s CPU Cluster

CPU Cluster Only

* Contex AS:
I , A|s'|l'l 2Core Cluster
@
‘1& 0
1173 3 e B
LI 3 1R31
e ! ,
T =t bl
228 e L L2Cache V120
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ache 8Mi EH i ?‘| i
: i T T
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AT 12 Cache
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= §51
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6.“ I ke, g Y
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CPU ANALYZE-ALL

CPU Cluster+SLC §
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CPU ANALYZE-ALL
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CPU ANALYZE-ALL
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CPU ANALYZE-ALL

Big Core

Middle Core

Tiny Core
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CPU ANALYZE-BIGGEST
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CPU ANALYZE-BIGGEST-AREA

New Biggest CPU Core

Taishan V123 T
@2.5Ghz

L2 Cache IMiB

Size: 7.349mm
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CPU ANALYZE-BIGGEST-AREA

Kirin 9000s Kirin 9010 Kirin 9020

FP/Asmid .‘ L
N AL i w F 4 b iockesaKiByte HH
2 € he! ; Rk A : 1T
Aibyielbxigy LS e TaiShai )itarl
[ % . iByte AN B
. TaiShanV120 Bi 5 o8
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Taishan V120 Taishan V121 TaishanV123
@2.65Ghz @2.3Ghz @2.5Ghz

L2 Cache | MiB L2 Cache IMiB L2 Cache IMiB

Size: Size: Size:
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CPU ANALYZE-BIGGEST-AREA

Kirin 9000s Kirin 9010 Kirin 9020

FP/Asmid T
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Taishan V120 Taishan V121 TaishanV123
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If No L2 Cache If NolL.2 Cache If NoL2 Cache

Size: Size: Size:
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CPU ANALYZE-BIGGEST-AREA

FP/Asmid it

T il 0 s . [TSWI234 [TSVI214, [TSVI20 |
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@2.3GH bl e ,

Fre

New Taishan Core have the
same L2 Cache size and area compare previous generations
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TSV 123 vs TSV 121
4315

3.743 iy ¥ The area is larger by
: No L2 area is lager by

TSVI23 SV L2 SV 120

Have L2 | Nghl?
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CPU ANALYZE-BIGGEST-PERF

Kirin 9000s Kirin 9010 Kirin 9020
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CPU ANALYZE-BIGGEST-PERF

Taishan V120
(@PX1€]V:

GB6 Perf:1299
IPC:490.2/Ghz

Taishan V121
@2.3Ghz

GB6 Perf:
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CPU ANALYZE-BIGGEST-PERF

Kirin 9000s Kirin 9010 Kirin 9020

|
[
FRigsmid ] n s | Size  JPC [size/lPC
S ER e 1 — : T SV 120 490.2)  146.023
e ‘l: n R - 1 |
AL e e TaiShan V123 (

s
¥

. A l‘l ‘ y
TaiShanV120 Big "™ ‘

@2.5Ghz

¥ |
@2.3GH AR ’. 4 L/S L2 Cache
L1l : “ll l—-'—'E R 1TMiByte
Iy p - . L
| bt 44 1¥ : int j =t
i ; ?E:H FE Moy L : | FPU E
) | | ‘0'v|--l' a4 ) 1 .
‘ . I e m it | Tl HHH
it T 41{"' i L ! ::‘:“'||Trn!‘:.""‘g‘llf- . T
mennnanmms=an 5000 ENEE RN EENE Y R R B BREE EERE B

Size/fipc

Taishan V120 Taishan V121 TaishanV123
@2.65Ghz @2.3Ghz @2.5Ghz

Size/IPC: Size/IPC: Size/IPC:

TSV120 TSVi21 TSV123

Size

@Kurnal






CPU ANALYZE-MIDDLE
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CPU ANALYZE-MIDDLE

New Middle CPU Core

Taishan V120 Middle
@2.15Ghz

No L2 Cache

Size: 7.33mm?2
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CPU ANALYZE-MIDDLE

Kirin 9000s
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CPU ANALYZE-MIDDLE
Kirin 9000s Kirin 9010 Kirin 9020
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CPU ANALYZE-BIGGEST-AREA
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In 9020 Middle Core
They have
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The area is bigger
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GCPU-TINY CORE

.uu"

7}

,}a
l 'hlsﬂan(‘r iny)
o

’ r il
1 )
‘ III | 14Core Sharg 4

ﬁ-hn‘ - -.]|

1@1 6Ghz '2 @1.6Ghz '

' 1
Taishanmh!l),l

i
e

Hy2 cache |

=

l”Tals‘han(Tlny) ;US “.‘” it i i
i 1.66hz 3 E ot Wy ol e
, e - I_JT.FH TaiShan V123 (Big):
;%? i %____ HE @2.5Ghz 7 oo
e ;!\#___ """ . l‘L'S ke
| i ls T 3.
FH t \I_; i *;"Izlz H--— g 81 1
AL i
lH I]'-olulr[u” T T :
SEEEL NN B RN AE
| SLC 8MiB i %H I"‘~ i
iByte 101 1L Gache J{fiFomitiaiy
y ‘Lifublmn :.:';ﬁ?)i ;
st 13 B B T s“,' ST
&8 il Slo 142MFas( I“'”i; [’ II ‘; HE
4 A4t H [
i é ,U i' [k o}
]?I Hm lgliO'l‘Ii HHH i

TaiShanV120

TaiShanV120 g—l
(M.d&le) :

l
k@1.6Ghz
“l .

Ui

i

b
LY

.'F_ — e o)

.,,: l|'a|'s“h'a'ih(Tiny) {

4Core Sha
L2 Cache
12

r.-h - v -.

.'.__jl

miB Hil

@1.6Ghz

Talshan('l' lh)!)

1l
i

arg
i

New Taishan Tiny Cluster

@Kurnal




GCPU-TINY CORE

........

i1 ITETER TaishanTiny TaishanTiny TaishanTiny Taishan Tiny

l"!alsﬁan(Tmy) ) TaIShanth)?! @1.6Ghz @1.6Ghz @1.6Ghz @1.6Ghz
ii'*’@?16?h.z h @1-6(3h.2 II{I' : . .

i firr .
T B T share L2 Cahe 2MiB

1dxsaki l:: P IEEI
| T
H:ni 'lil!iﬁ , in Little Cluster

'!EI LI'ai"s"ﬁéln(Tmy) o7 IF{E‘ shared the

fli: 1'f6Ghz FPU? :*nt;g'le!

PR TS

@Kurnal




GPU-TINY CORE

4
i
:

|

New Tiny CPU Core

e | 1
., !‘;57
~ady -

~
P

Taishan Tiny Core
@]1.6Ghz

AT
)

4 Core Share L2

Size: 0.657mm

@Kurnal



GCPU-TINY CORE
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CPU ANALYZE US-LAYOUT
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L3 CACHE
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L3 CACHE
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L3 CACHE
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L3 CACHE

In L3 Cache Cluster
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GPU ANALYZE
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GPU ANALYZE
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GPU ANALYZE
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GPU ANALYZE
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GPU ANALYZE-MALEOON 920
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GPU ANALYZE-MALEOON 920
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GPU ANALYZE-MALEOON 920
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GPU ANALYZE-MALEOON 910
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GPU ANALYZE-MALEOON 910
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NPU ANALYZE
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NPU ANALYZE
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NPU ANALYZE
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NPU ANALYZE

In tensor unit

Have

Sram ip

NPU Sram ip#|

b M d

NPU Sram ip#2

NPU Sram ip#3

@Kurnal




NPU ANALYZE
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NPU ANALYZE

In Ascend Lite Tensor area
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NPU ANALYZE
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NPU ANALYZE
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NPU ANALYZE

In Ascend Tiny Tensor area

| tensor line have ~ NPU Sram ip#|
5 NPU Sram ip#2

NPU Sram ip#2

@Kurnal



NPU ANALYZE
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ISP ANALYZE
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ISP ANALYZE
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ISP ANALYZE

Kirin ISP 7.0 Size

bigger than | /.1 |7
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ISP ANALYZE

Both have L2 Cache
U 512KiB
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ISP ANALYZE
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ISP ANALYZE
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oG BASEBAND ANALYZE

In Kirin9020
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oG BASEBAND ANALYZE
J
: B
Ll
i | = |
i S l BP size Smalle
@ & A7 Al The proportior
w G, 8 - Balc
‘ | iy NEETY smaller than 2C
g Bagepand ‘
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: 5 dem System J \
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s ' W gs e
I i M*
Kirin 9000S/9010 Balong Baseband IP (Ol Kirin 9020 Balong Baseband IP ("EVY)
Balong Baseband Size ji6°.654nm?2 New Balong Baseband Size | 3.873mm?2
BP size / Diesize | 4.26% BP size / Diesize 9.87%
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