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l. F& GPU X # 157
E ®l tina 3 #F 3 # gpu, 4712 MALI-400, MALI-T760, PowerVR SGX544,
BHFE GPUXHF MNENFODEE

R40 mali400 fbdev

R16 mali400 fbdev

R18 mali400 fbdev/wayland

R30 mali-t760 fbdev
R311 mali400 fbdev
R331 % gpu

R11 & gpu

R6 & gpu

R58 sgx544 fbdev

R7 & gpu

T7 mali400 fbdev
328 & gpu
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2. GPU #l 4% Fu 1 g8

2.1 Mali-400 MP
o XA —FHREML LI H Mali GPU, Mali-400 GPU 4 B £ 1-4 &, EH A LS —HF &
OpenGL ES2.0 #5 B W1 £ % GPU. % & T &Ko #8404 UK 48, Mali-400 GPU 72 [ 1% ik A 1% & 1Y
Bt GPU, ER% R A R & 8 malid00 £ 2 . T EE %5 WK 2| 8 malid00 #2244 A :

40 T B £ Mali-400 MP2 A2 3

arm
MALI™-400

Vertex processor

Fragment processor Fragment processor
L _We .} . .. d

Memory management unit

L2 cache

AMBAF 3 AXI3

B 1: mali400-MP #E 22

40 T B 2 Mali-400 MP #. 4%
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LA

WE -} i

RS HEAA. 4%2?‘&:*‘1 BT,

16x AA, 16x AAMRFRTE R LL R BRI EHE.

APIZH¥ OpenGLES 1.1/2.0. FEXH T H{AEHN2D / SDERNAERF.
BeEn AMBAAXI_ HESmeEn SETE g EP,

ZIREE 8KB - 256KB, SITER IR R A A PR EL2ET.
ZZRE MMU, HEFEEST,

S 134D, B—IPEEI Z T/ R

& 2: mali400-MP #.#4

2.2 Mali~t760 MP

R

o WHFEEAMES: Mali-T760 T AT HEFEREFMiX T, TRFLEWITHEER, FHRAM
BRI R .

o YR RV, HEFAN L2 ZEFEEHR Mali-T760 T LU MY BEHTEMN 16 M, A
A PR A EL vk RV 7 I ) GPU BV A 3 52 T 1 .

e SoC fEJF & #: 5 Arm Frame Buffer Compression 7 Smart Composition % 7l /> 7 86 % A B 3 21
£ Mali-T760 8% & RE K r L A% (SoC) T,

40 T B 2 Mali-t760 1E 22
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arm
MALI™-T760
Inter-core task management
isclisclisclisc!isc! Isc:j s Isc'
P S P R Y N A
lscj 158 Isc' Is@ lsc7 Isc' isc' 'sC!
L O O B B o e el
Advance tiling unit
Memory management unit
Level 2 cache
AMBA® 4 ACE-Lite
& 3: mali-t760 1E 28
2o T B & Mali-t760 #4#%
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BE m it
4xMSAA
B BMSAA BUENS RS RARES,
16x MSAA
OpenGL®ES1.2,1.1,2.0,3.1,3.2
APITIS Vulkan 10 72 %4 —KAlllegacy2D / DB EARER
: OpenCL™1.1,1.2 JOESE cgacy: PRI
RenderScript™
s AMBAIACE #BzHEETEMP,
ZiniETE T A2 & 256kB-2048kB B|ANE @B 256kB-512kB,
iR R WEAGEBET (MMU) | ZHERNAE,
U 1B16 D HNBEMGATT i, UARERENIERRENER,
BEGETE P
wES e (o8 ) e SWANSREGSFRL  ASCETRSRRRE , BOAFRTERERRATESNR,
(ASTC) ( Yo F2DA13DE
EEEAEE .. AFBCR—MEREREGHE | TN QRIIREILSOE R, ERTHECPUNEITIES
(AFBC) - SoCAMEPHIRTER B8,
e SSEERNm R Bz A EE R | 7B RARNENRE AN RE SR BB, &
s R R A BT EREREA LAY TS, S
\ sgas Lext 6B ERAN Smart Composition#§ Transactiop EliminationfI 23 R FIVILE S| SI‘WY‘EQ; HARBNERRERFTHE

EAL , FEABAT MM RS ARLEMENEE,

& 4: malit760-MP ##4

2.3 PVR SGX544

CEHEZA A SR 4R AL EZE 2 E 16 ML (8 3| 64 MRAL) AL AERE (MP)

%4

T R SGX544 AE 22

2,
O///’.

/)/.

s

%,
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MP Slave I/f

PowerVR SGX544MP

and :
Register
Block

PowerVR SGX544 core0 PowerVR SGX544 corel PowerVR SGX544 corel5
Microkernel Master Unit
1 1 1 I
Unified Scalable N Unified Scalable L Unified Scalable
Shader Engine Shader Engine Shader Engine
(2 gen) (2 gen) (2" gen)
— = -

Processors Processors Processors

-
-

—
-

Access Filter Access Filter Access Filter

R |

f—.

Hardware Workload
tribution ribution

3
Arbitration Arbitration Arbitration Arbitration
i )
Cross-bar

i 1 I 1

Cache 0 Cache 1 Cache 2 Cache 3

B 5: SGX544 1E 2

)
O///’.
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3. glmark2 % 45444

tina A T & linux £ 4% /7 M3 GPU g6 8y T B glmark2, EANEE VR ER &5+
X #4 (TinaLinux GPU FF 2 #6858 ) , X B £ E 947 T glmark2 T E MK T GPU &y 7 £ 14 6

(1)[build] use-vbo=true: FPS: 59 FrameTime: 16.949 ms

AR TR X Z (vbo) &y, HFE gk A 59, 1€ 5 — il 16.949ms ***

(2)[texture] texture-filter=nearest: FPS: 59 FrameTime: 16.949 ms

[texture] texture-filter=linear: FPS: 59 FrameTime: 16.949 ms N
Q

AN

AR RSB I E A R B, texture-filter=nearest F JT & K £ texture-filter=linear % | %
F **x (3)[texture] texture-filter=mipmap: FPS: 60 FrameTime: 16.667 ms

SR B AT IR E

Kk

(4)[shading] shading=gouraud: FPS: 59 FrameTime: 16.949 ms
[shading] shading=blinn-phong-inf: FPS: 59 FrameTime: 16.949 ms
[shading] shading=phong: FPS: 60 FrameTime: 16.667 ms
[shading] shading=cel: FPS: 59 FrameTime: 16.949 ms

KON E B E B B E B 73, shading=gouraud: X = A W L& TN E B 6 9 AT &M A E T
shading=blinn-phong- 1nf = fEEEANTRE&LIATIEE, IR phone 1844, shading=phong: X = A
T &N Sk & 9547 76 8 shading=cel: < 1 5 g ***

(5)[bump] bump-render=high-poly: FPS: 60 FrameTime: 16.667 ms
[bump] bump-render=normals: FPS: 59 FrameTime: 16.949 ms
[bump] bump-render=height: FPS: 59 FrameTime: 16.949 ms

FORW B AT IR R, B AR S SR E L ek

(6)[effect2d] kernel=0,1,0;1,-4,1;0,1,0;: FPS: 59 FrameTime: 16.949 ms
[effect2d] kernel=1,1,1,1,1;1,1,1,1,1;1,1,1,1,1;: FPS: 26 FrameTime: 38.462 ms

X RBRTH, BALT 7
Copyright © 2019 Allwinner Technelogy. All rights reserved.



Auwiwer

R 2D U G e

(7)[pulsar] light=false:quads=5:texture=false: FPS: 60 FrameTime: 16.667 ms
[desktop]blur-radius=5:effect=blur:passes=1:separable=true:windows=4:FPS:59FrameTime:16.949ms
[desktop] effect=shadow:windows=4: FPS: 212 FrameTime: 4.717 ms
[buffer] columns=200:interleave=false:update-dispersion=0.9:update-fraction=0.5:update-method=map: FPS:52 FrameTime: 19.231 ms

(8)[shadow] <default>: FPS: 59FrameTime: 16.949 ms
T & Bgs *** (9)[refract] <default>: FPS: 18 FrameTime:55.556 ms
RN R AT, AT aiE wxx

(10)[conditionals] fragment-steps=0:vertex-steps=0: FPS: 427 FrameTime: 2.342 ms
[function]fragment-complexity=medium:fragment-steps=5:FPS:51FrameTime:19.608ms

[loop] fragment-loop=false:fragment-steps=5:vertex-steps=5: FPS: 59 FrameTime: 16.949 ms
[loop]fragment-steps=5:fragment-uniform=false:vertex-steps=5:FPS:60FrameTime:16.667ms
[loop] fragment-steps=5:fragment-uniform=true:vertex-steps=5: FPS: 59 FrameTime: 16.949 ms

2 SRR, BNL R
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4. o0 H A

TREXET ZHIXFFLRAEZTH GPU FEH#ATHNK. ZFFHMPEREK gpu ¥FH — M pp &
7T,MP2 X % gpu ¥ & F A pp £ T

BT e R16 R30 R58
GPU L #F Mali-400 Mali-t760 SGX-544
gpu JE fiL K o5 o St {l
gpu F pp 1%k MP2 MP2 MP
opengles Ji A&  OpenGL ES 2.0 OpenGL ES 3.0 OpenGL ES 2.0
PR XS 720x1280 720x1280 720x1280
gpu % 456MHZ 624MHZ 624MHZ
on-screen ¥4~ 55 144 58
off-screen # 4 75 234 844

BEATEERLG: (E—FEWMELHEEw HpEEh) /pp M & T Mali-t760 B T F
o 82— A pp £ U B2 Mali-400 — /> pp HTH 2 &, H I DB 8 H R Mali-t760 B B8 K
27 2 Mali-400 B9 4 %,

THEHHIEEZ linux R4, # A glmark2 #ATEMR, MK o 9 E £ 720%1280, LREFEE,
glmark 7% 2 EH R EENR, NEZXNRFTUFLE, 2B AHLSFE£RS, flaw, &
& CPU AZ R4 m R L2 ¥ f6 5 BB + % CPU 71X GPU By HLZ& 48 [

4.1 Mali400-MP

gpu &
cat /kernel/debug/clk/pll gpu/clk rate
gpu & i &£

T /N 3% #9/sys/kernel/debug/mali % 42 T, #14T while true; do cat utilization_gp pp; sleep 1; done iX
A 4-F] LLSE BF Y AT gpu #EAT M35

SRR B TH, B K 9
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T H = r16 ‘F & glmark2 # # 4

root@TinaLinux:/# glmark2-es2-fbdev --resolution 1280 720

glmark?2 2014.03

OpenGL Information

GL_VENDOR: ARM

GL_RENDERER: Mali-400 MP

GL_VERSION: OpenGL ES 2.0 "Linux-r8p1-00rel0"

[build] use-vbo=false: FPS: 60 FrameTime: 16.667 ms

[build] use-vbo=true: FPS: 60 FrameTime: 16.667 ms
[texture] texture-filter=nearest: FPS: 60 FrameTime: 16.667 ms
[texture] texture-filter=linear: FPS: 60 FrameTime: 16.667 ms

[texture] texture-filtér=mipmap: FPS: 60 FrameTime: 16.667 ms \
[shading] shading=gouraud: FPS: 60 FrameTime: 16.667 ms &Q
[shading] shading=blinn-phong-inf: £PS: 60 FrameTime: 16:667 ms Q
[shading] shading=phong: FPS: 60 FrameTime: 16.667 ms

[shading] shading=cel: FPS: 60 FrameTime: 16.667 ms

[bump] bump-render=high-poly: FPS: 59 FrameTime: 16.949 ms

[bump] bump-render=normals: FPS: 60 FrameTime: 16.667 ms

[bump] bump-render=height: FPS: 60 FrameTime: 16.667 ms

[effect2d] kernel=0,1,0;1,-4,1;0,1,0;: FPS: 59 FrameTime: 16.949 ms

[effect2d] kernel=1,1,1,1,1;1,1,1,1,1;1,1,1,1,1;: FPS: 29 FrameTime: 34.483 ms

[pulsar] light=false:quads=5:texture=false: FPS: 60 FrameTime: 16.667 ms

[desktop] blur-radius=5:effect=blur:passes=1:separable=true:windows=4: FPS: 23 FrameTime: 43.478 ms
[desktop] effect=shadow:windows=4: FPS: 58 FrameTime: 17.241 ms

[buffer] columns=200:interleave=false:update-dispersion=0.9:update-fraction=0.5:update-method=map: FPS: 41 FrameTime: 24.390 ms
[buffer] columns=200:interleave=false:update-dispersion=0.9:update-fraction=0.5:update-method=subdata: FPS: 52 FrameTime: 19.231 ms
[buffer] columns=200:interleave=true:update-dispersion=0.9:update-fraction=0.5:update-method=map: FPS: 53 FrameTime: 18.868 ms

[ideas] speed=duration: FPS: 59 FrameTime: 16.949 ms

[jellyfish] <default>: FPS: 60 FrameTime: 16.667 ms

Error: SceneTerrain requires Vertex Texture Fetch support, but GL MAX VERTEX TEXTURE IMAGE UNITS is 0
[terrain] <default>: Unsupported .

[shadow] <default=:'FPS: 60 FrameTimeéd%\.667 ms

[refract] <defa@>: FPS: 18 FrameTini¢: 55.556 ms
[conditionals@?ragment-steps=0:venex-steps=0: FPS: 60 FrameTime: 16.667 ms

[conditionals] fragment-steps=5:vertex-steps=0: FPS: 60 FrameTime: 16.667 ms

[conditionals] fragment-steps=0:vertex-steps=5: FPS: 60 FrameTime: 16.667 ms

[function] fragment-complexity=low:fragment-steps=5: FPS: 60 FrameTime: 16.667 ms
[function] fragment-complexity=medium:fragment-steps=>5: FPS: 60 FrameTime: 16.667 ms
[loop] fragment-loop=false:fragment-steps=5:vertex-steps=5: FPS: 60 FrameTime: 16.667 ms
[loop] fragment-steps=5:fragment-uniform=false:vertex-steps=5: FPS: 60 FrameTime: 16.667 ms
[loop] fragment-steps=>5:fragment-uniform=true:vertex-steps=5: FPS: 60 FrameTime: 16.667 ms

glmark2 Score: 55

SRR B TH, B K
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4.2 Mali-t760

gpu &
cat /kernel/debug/clk/pll_gpu/clk rate
gpu A %

T /ML /sys/kernel/debug/mali0 % 12 T, 14T while true; do cat gpu_utilisation; sleep 1; done iX /> 4
A DL S B B X gpu #E4T M 15

130 “F & glmark2 £ # 7>

root@TinaLinux:/# glmark2-es2-fbdev I\

glmark2 2014.03

OpenGL Information

GL_VENDOR: ARM

GL_RENDERER: Mali-T760

GL_VERSION: OpenGL ES 3.2 v1.r18p0-01rel0.68e1f511c3fbdd8dea8f1Sbbal34df3e

[build] use-vbo=false: FPS: 248 FrameTime: 4.032 ms

[build] use-vbo=true: FPS: 247 FrameTime: 4.049 ms

[texture] texture-filter=nearest: FPS: 248 FrameTime: 4.032 ms

[texture] texture-filter=linear: FPS: 247 FrameTime: 4.049 ms

[texture] texture-filter=mipmap: FPS: 243 FrameTime: 4.115 ms

[shading] shading=gouraud: FPS: 233 FrameTime: 4.292 ms

[shading] shading=blinn-phong-inf: FPS: 213 FrameTime: 4.695 ms

[shading] shading=phong: FPS: 180 FrameTime: 5.556 ms

[shading] shading=cel: FPS: 159 FrameTimg\:\6.289 ms

[bump] bump—rqnder=high-poly: FPS: 17ﬁ§§§‘rameTime: 5.618 ms

[bump] bump-\g&ﬁdanormals: FPS: 196 FrameTime: 5.102 ms

[bump] bum]ﬁrendtheight: FPS: 193 FrameTime: 5.181 ms

[effect2d] kernel=0,1,0;1,-4,1;0,1,0;: FPS: 141 FrameTime: 7.092 ms

[effect2d] kernel=1,1,1,1,1;1,1,1,1,1;1,1,1,1,1;: FPS: 57 FrameTime: 17.544 ms

[pulsar] light=false:quads=5:texture=false: FPS: 228 FrameTime: 4.386 ms

[desktop] blur-radius=5:effect=blur:passes=1:separable=true:windows=4: FPS: 70 FrameTime: 14.286 ms

[desktop] effect=shadow:windows=4: FPS: 212 FrameTime: 4.717 ms

[buffer] columns=200:interleave=false:update-dispersion=0.9:update-fraction=0.5:update-method=map: FPS: 59 FrameTime: 16.949 ms
[buffer] columns=200:interleave=false:update-dispersion=0.9:update-fraction=0.5:update-method=subdata: FPS: 60 FrameTime: 16.667 ms
[buffer] columns=200:interleave=true:update-dispersion=0.9:update-fraction=0.5:update-method=map: FPS: 65 FrameTime: 15.385 ms
[ideas] speed=duration: FPS: 178 FrameTime: 5.618 ms

[jellyfish] <default>: FPS: 87 FrameTime: 11.494 ms

[terrain] <default>: FPS: 17 FrameTime: 58.824 ms

[shadow] <default>: FPS: 147 FrameTime: 6.803 ms

SRR B TH, B K 11
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[refract] <default>: FPS: 49 FrameTime: 20.408 ms

[conditionals] fragment-steps=0:vertex-steps=0: FPS: 228 FrameTime: 4.386 ms

[conditionals] fragment-steps=5:vertex-steps=0: FPS: 128 FrameTime: 7.812 ms

[conditionals] fragment-steps=0:vertex-steps=5: FPS: 227 FrameTime: 4.405 ms

[function] fragment-complexity=low:fragment-steps=5: FPS: 167 FrameTime: 5.988 ms
[function] fragment-complexity=medium:fragment-steps=5: FPS: 108 FrameTime: 9.259 ms
[loop] fragment-loop=false:fragment-steps=5:vertex-steps=5: FPS: 166 FrameTime: 6.024 ms
[loop] fragment-steps=5:fragment-uniform=false:vertex-steps=5: FPS: 166 FrameTime: 6.024 ms
[loop] fragment-steps=5:fragment-uniform=true:vertex-steps=5: FPS: 121 FrameTime: 8.264 ms

glmark?2 Score: 159

4.3 PowerVR SGX544

gpu M &

cat /kernel/debug/clk/hosc/pll_gpu/clk rate

gpu £ Jf %

BRINEZE A& epu EAEWED, FHATEE

58 ‘F & glmark2 &9 ¥ 4>

root@TinaLinux:/# glmark2-es2-fbdev --resolution 720 1280

N
glmark2 2014:03 S

OpenGLQ%fomation

GL_VENDOR: Imagination Technologies
GL_RENDERER: PowerVR SGX 544MP
GL_VERSION: OpenGL ES 2.0 build 1.12@3670983

[build] use-vbo=false: FPS: 64 FrameTime: 15.625 ms

[build] use-vbo=true: FPS: 64 FrameTime: 15.625 ms

[texture] texture-filter=nearest: FPS: 64 FrameTime: 15.625 ms

[texture] texture-filter=linear: FPS: 64 FrameTime: 15.625 ms

[texture] texture-filter=mipmap: FPS: 64 FrameTime: 15.625 ms

[shading] shading=gouraud: FPS: 64 FrameTime: 15.625 ms

[shading] shading=blinn-phong-inf: FPS: 64 FrameTime: 15.625 ms

[shading] shading=phong:[ 7146.980051] CPU Budget: Temperature: 50 Limit state:1 item[1800000,4,1800000,4 0]

SRR B TH, B K
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FPS: 64 FrameTime: 15.625 ms
[shading] shading=cel: FPS: 64 FrameTime: 15.625 ms
[bump] bump-render=high-poly: FPS: 64 FrameTime: 15.625 ms
[bump] bump-render=normals: FPS: 64 FrameTime: 15.625 ms
[bump] bump-render=height: FPS: 64 FrameTime: 15.625 ms
[effect2d] kernel=0,1,0;1,-4,1;0,1,0;: FPS: 64 FrameTime: 15.625 ms
[effect2d] kernel=1,1,1,1,1;1,1,1,1,1;1,1,1,1,1;: FPS: 32 FrameTime: 31.250 ms
[pulsar] light=false:quads=5:texture=false: FPS: 64 FrameTime: 15.625 ms
[desktop] blur-radius=>5:effect=blur:passes=1:separable=true:windows=4: FPS: 56 FrameTime: 17.857 ms
[desktop] effect=shadow:windows=4: FPS: 64 FrameTime: 15.625 ms
[buffer] columns=200:interleave=false:update-dispersion=0.9:update-fraction=0.5:update-method=map: FPS: 64 s
[buffer] columns=200:interleave=false:update-dispersion=0.9:update-fraction=0.5:update-method=subdata: FPS:s
[buffer] columns=200:interleave=true:update-dispersion=0.9:update-fraction=0.5:update-method=map: FPS: 64 Fs
[ideas] speed=duration: FPS: 62 FrameTime: 16.129 ms

[jellyfish] <default>: FPS: 32 FrameTime: 31.250 ms

[terrain] <default>: EPS: 0 FrameTime: inf ins D
[shadow] <default>: FPS: 55 FrameTime:’18.182 ms

[refract] <default>: FPS: 18 FrameTime: 55.556 ms

[conditionals] fragment-steps=0:vertex-steps=0: FPS: 64 FrameTime: 15.625 ms

[conditionals] fragment-steps=5:vertex-steps=0: FPS: 64 FrameTime: 15.625 ms

[conditionals] fragment-steps=0:vertex-steps=5: FPS: 64 FrameTime: 15.625 ms

[function] fragment-complexity=low:fragment-steps=5: FPS: 64 FrameTime: 15.625 ms
[function] fragment-complexity=medium:fragment-steps=5: FPS: 64 FrameTime: 15.625 ms
[loop] fragment-loop=false:fragment-steps=5:vertex-steps=5: FPS: 64 FrameTime: 15.625 ms
[loop] fragment-steps=5:fragment-uniform=~false:vertex-steps=5: FPS: 64 FrameTime: 15.625 ms
[loop] fragment-steps=5:fragment-uniform=true:vertex-steps=5: FPS: 64 FrameTime: 15.625 ms

glmark?2 Score: 58
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5. Declaration

This document is the original work and copyrighted property of Allwinner Technology ( “ Allwinner” ).
Reproduction in whole or in part must obtain the written approval of Allwinner and give clear acknowledge-
ment to the copyright owner. The information furnished by Allwinner is believed to be accurate and reliable.
Allwinner reserves the right to make changes in circuit design and/or specifications at any time without notice.
Allwinner does not assume any responsibility and liability for its use. Nor for any infringements of patents or
other rights of the third parties which may result from its use. No license is granted by implication or otherwise
under any patent or patent rights of Allwinner. This datasheet neither states nor implies warranty of any kind,
including fitness for any particular application.tates nor implies warranty of anykind, including fitness for any
particular application.
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