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About MinisForum MINIS FORUM

MINISFORUM was born among a group of computer engineers who are passionate about
advanced technology and design. Since its inception in 2012, MINISFORUM has been
committed to innovation and production of outstanding products.

Through these products, we can provide consumers with unparalleled satisfaction and
reliability.

We listen to every user’s constructive opinions and understand customer needs. On this
basis, a large number of innovations have been carried out, and innovative ideas have been
injected into every product of the company. Through these products, people really benefit
from the convenience of dalily life.

Each of our products is carefully crafted, when we choose materials, we pursue excellent
quality. Pursue the ultimate perfection of product design. We do not simply stack hardware,
but do a lot of optimization and integration to achieve the best performance of the product.

In Sept 2021, MinisForum designed and released the HM90 with AMD Ryzen™ 9 4900H,
providing advanced desktop PC functions in an ultra-compact, space-saving design, suitable
for small businesses, industrial automation, offices, and homes Theater and living room.



Specifications

Processor

GPU

Memory

Storage

Storage Expansion
Wireless Connectivity

Ethernet
Video Output
Audio Output

Peripherals Interface

Power
System

Product Dimension

MINIS FORUM
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MINISFORUM HM90

AMD Ryzen™ 9 4900H , 8 Cores/16 Threads
(Total L2 Cache 4MB , Total L3 Cache 8MB , Base Clock 3.3 GHz , up to 4.4 GHz)

AMD Radeon™ Graphics (Graphics Frequency 1750 MHz)
DDR4 8GBx2 Dual channel (SODIMM Slotsx2)

M.2 2280 256GB PCle SSD
2.5 inch SATA HDD Slotx2 (SATA 3.0 6.0Gb/s)

M.2 2230 WIFI Support (Dual-Band Wi-Fi , BlueTooth)

@ 1000Mbps LAN @ 2500Mbps LAN
@ HDMI (4K@60Hz) , @ DisplayPort(4K@60Hz) , @ USB-C Port(4K@60Hz , In Front)
HDMI , DisplayPort , 3.5mm Audio Jack (Green)

RJ45 Gigabit Ethernet Portx1, RJ45 2.5 Gigabit Ethernet Portx1 ,
USB 3.0 Portx4(The Back),USB 3.1 Portx2(Gen2, In Front), Clear CMOS x1, COM PIN x1(internal)

DC 19V(adapter included) , via USB-C(power port)
Windows 10 Pro
149.6*%149.6*55.5mm



Features of HM90 MINIS FORUM

 Small size, beautiful appearance (Page 5)

* International brand equipment installed (Page 6~8)
« With super cooling system (Page 9~11)

« Comprehensive stability test (Page 11-21)

« HDMI/DP/USB-C output display (Page 22)

« Input / Output Strong Scalability (Page 23)
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Measures

149.6*149.6*55.5mm

Metal frame design




nternational brand equipment installed

Kingstion DDR4 Inside
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MINIS FORUM

im%m Memory Module Specifications

8GB 1G x 64-Bit DDR4-3200
CL22 1Rx16 260-Pin SODIMM
(CBD32D4S2S1ME-8)

Description

This document describes Kingston's 1G x G4-bit (3GEB) DDR4-3200 CLZ2 SDRAM (Synchronous DRAM) 1Rx16, memory
madule, based on four 15 x 16-bit SDRAMs. This 260-pin SODIMM uses gold contact fingers and requires +1.2V. The
electrical and mechanical specifications are as follows:

Feature

Power Supply: VDD = 1.2V

VDDa =12V

VPP =258V

VDDSPD = 2.20V to 3.60V

Functicnality and operations comply with the DDR4 SDRAM datasheet
16 intermal banks (x4, x8): 4 groups of 4 banks each

8 internal banks (x16): 2 groups of 4 banks each

Bank Grouping is applied, and CAS to CAS latency (tCCD_L, tCCD_S) for the
banks in the same or different bank group accesses are available

Data transfer rates: PC4-3200, PC4-2688, PC4-2400, PC4-2133, PC4-1866, PC4-1800
Bi-Directional Differential Data Strobe

E bit pre-fetch

Burst Length {BL) switch on-the-fiy BL2 or BC4({Burst Chop)

On-Die Termination (Q0T)

Per DRAM Addressability is supported

Internal Wref DO level generation is available

Write CRC iz supported at all speed grades

DBl (Data Bus Inversion) is supported (x8)

CA parity (Command/Address Parity) mode is supported

RoHS Compliant and Halogen-Free

Gold Finger Plating Au 0.07Gum (Min)

Operating Temperature 0° C to +85° C



International brand equipment installed

M.2 2280 PCIE 3.0 4X 256G SSD Inside

E CrystalDiskMark 8.0.4 x64 [Admin]
File Settings Profile Theme Help Language

- X

s v|[1GiB  v|/c22% (53/237GiB) | MB/s -]

All
Read (MB/s)

Write (MB/s)

o 2529.28

1265.66

am 1731.44

1240.04

= 560.78

374.23

o 59.78

215.43

2.2 Fundamental Specification

@ Capacity — supporting unformatted capacities’ of 128GB, 256GB, 512GB and 1024GB
@ Form-Factor -NGFF-2280, M.2 type
#Interface — PCle Gen.3 x4

#Based on out-of-box performance, speed may vary due to host hardware, software configuration
and usage.

#Performance’ -
= Capacity | 128 GB 256 GB 512GB 1024GB
mSequential Read 2200 MB/s 2400MB/s 2400MB/s 2400MB/s
mSequential Write 530MB/s 1100MB/s 1100MB/s 1800MB/s
m4K Random Read 100,000 150,000 150,000 150,000
(QD32) 10Ps 10Ps 10Ps 10PS
m4K Random Write 90,000 100,000 100,000 120,000
QD32) 10Ps 10Ps 10Ps 10PS
#Power consumption® —
= Capacity | 128 GB 256 GB 512GB 1024GB
= Maximum Read 230W 250w 250w 2.50W
= Maximum Write 230W 250w 250W 3.00W
= Avg. consumption 0.18W 020w 0.20W 0.20W
= 1.2 Substate Smw 5mwW 5mw Smw

*1 GB = 1,000,000,000 bytes and not all of the memory can be used for storage.
2Performance data reveal the Max. performance consequence, based on CrystalDiskMark test result.

TT (at SSD SMART 70°C) enable performance will reduce to Seq. R/W = 1200/200 MB/s, and will down to
120/30 MB/s at most .
*Maximum Power bases on MobileMark2014 workload.
Avg. consumption bases on MobileMark2014 workload.

MINIS FORUM



International brand equipment installed MINIS FORUM

With the right solution from Intel, your Wi-Fi performs just as remarkably as you do—easily keeping pace with your entertainment, business, and super-connected lifestyle. For
instance, a PC equipped with Gigabit Wi-Fi achieves speeds up to 1733Mbps." That's nearly twice as fast as 802.171ac 2x2 with speeds of 867Mbps, allowing you to download
an HD movie in less than a minute.” 2 3 At Intel, we've been creating technology to improve life at home, work, and on-the-go since the very beginning. Innovation is what we

do.

a1 Wi-Fi Status X
Find your system now P
Intel Wi-Fi6 AX200 Inside
1Pv4 Connectivity: Internet
1Pv6 Connectivity: No Internet access
Media State: Enabled
SSID: MeiGao-WiFi6
Duration: 00:12:51
Speed: 2.1 Gbps
Signal Quality:
-
Activity
Sent —— L.“,! ——  Received

Bytes: 11,395,258 | 381,505,317

!;Emperties !;Qisable Diagnose

Close

=g |

3 2x2 802.11 AC (80 MHz) -
Hz) 2x2 802,11 AC (160 MHz)

i T T
< =

1x1 802.11 BGN (40M

Wi-Fi That Smashes Through the Gigabit Barrier

Experience faster Wi-Fi with Intel® Wireless-AC 2X2 160 MHz (1733 Mbps) inside your devices, featuring smooth gaming and
4K UHD video streaming, faster file transfers and backups, and two antennas for reliable connections throughout your home.

View the infographic

Data comes from intel : https://www.intel.com/content/www/us/en/products/docs/wireless-products/get-wi-fi-smart.html



With super cooling system MINIS FORUM

Large turbo fan, 100% CPU load, low speed and silent operation, large
air inlet;

The large air outlet allows the machine to fully dissipate heat and exert
higher performance;

Copper pipe heat dissipation is more even.
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With super cooling system MINIS FORUM

Note: Because HM90 uses a liquid gold heat dissipation solution.
Liquid gold is a conductor. Once the liquid gold flows to the
motherboard, it will easily cause a short circuit and not boot, so please
do not remove the radiator. The following is the liquid gold picture of
HMO9O0 for users' reference.




With super cooling system MINIS FORUM

« AIDAG64 test : Stress CPU/FPU/Mem......
hours, temperature is maintained at about 87 degrees.

* Inthis case, the CPU frequency can still reach 4.02 GHz and remain
stable.

load 100% monitoring for 15

«  When CPU loading is 100%, the fan keeps running stably and super silent.

£
File Options View
Processes Performance App history Startup Users Details Services O EAstress cpu [ Date & Time Status
Bl A stress Fou 9/8/2021 3:18:06 AM Stability Test: Started
CPU CPU . . B A stress cache
100% 4.02 GHz AMD Ryzen 9 4900H with Radeon Graphics W [ Stress system memary
% Utilization over &0 seconds 100% == []S5tress local disks

= | Memory B [Ostress GPU(s)

14.6/15.4 GB (95%)

Disk 0 (C)
55D
4%

GPUD
AMD Radeon(TM) ...
3% (M)

Utilization Speed Base speed: 3.30 GHz

100% 402GHz S !

Process Threads Handles ;-.J.'..'- DIOC BSOS 16

1 45 1644 56046 Virtualization Enabled
L1 cache: J12KB

Up time ] ' 4.0 ME

0:15:10:02 3.0MB

Temperatures  Cocling Fans Voltages Powers Clocks  Unified  Statistics

Remaining Batteny: - Test Started: _ Elapsed Time: -

Start Stop Clear Save CPUID

Preferences




GPU Performance

CINEBENCH R23 CPU(Multi Core):11659pts CPU(Single Core):1300pts
CINEBENCH R15 OpenGL:66.68fps CPU:1971cb

@ CINEBENCH R23.200 @ CINEBENCH R15.0

File Help File Help

© CINEBENCH ) CINEBENCH R15

R23

CPU (Muiti Core) 11659 pts  Start
OpenGL 66.68 fps | Run

CPU (Single Core) 1300 pts  Start
CPU 1971 cb | Run

MP Ratio 8.97 x
Your System
Processor AMD Ryzen 9 4900H with Radeon Graphics
Cores x GHz 8 Cores, 16 Threads @ 3.30 GHz
0S5 Windows 8, 64 Bit, Professional Edition (build 9200)
CBVersion 64 Bit
GFX Board AMD Radeon(TM) Graphics

Info

Ranking
CPU b Details "»

3, SOX16.C 16315 1. 8C/16T @ 3.30 GHz, AMD Ryzen 9 4900H with Radeon Gr 1977
4. 8C/16T @ 3.3 GHz, AMD R, with Radeon Grar 11659 2. 8C/16T @ 3.30 GHz, AMD Ryzen 9 4900H with Radeon Gr 1971
5. 8C/16T @ 2.3 GHz, Intel Core CPU 9087 3. 12C/24T @ 2.66 GHz, Intel Xeon CPU X5650 1279
6.8C/16 R 4, 6C/M2T @ 3.30 GHz, Intel Core i7-3930K CPU 1096
5. 4C/8T @ 4.40 GHz, Intel Core i7-4770K CPU 822
6. 4C/8T @ 3.40 GHz, Intel Core i7-3770 CPU 662
7. 4C/8T @ 2.60 GHz, Intel Core i7-3720QM CPU 590
8.4C/8T @ 2.79 GHz, Intel Core i7-3840QM CPU 505
9, 2C/4T @ 1.70 GHz, Intel Core i5-3317U CPU 214

MINIS FORUM




GPU Performance

BESSTAR TECH LIMITED HM90

Geekbench 5 Score

Geekbench 5.4.1 Tryout for Windows x86 (84-bit)

Result Information

User
Upload Date

Views

System Information

System Information
Operating System
Model

Motherboard

Power Plan

CPU Information
Hame

Topology

Base Frequency
Maximum Frequency
Package

Codename

L1 Instruction Cache
L1 Data Cache

L2 Cache

L3 Cache

Memory Information

Memory

14499

OpenCL Score

Valid

minisforum
September 9th 2021, 12.41am

1

Microsoft Windows 10 Pro (64-bit)
BESSTAR TECH LIMITED HMS0
BESSTAR TECH LIMITED HMS0

High performance

AMD Ryzen 9 4900H

1 Processor, & Cores, 16 Threads
3.30GHz

4441 MHz

Socket FPS

Renoir

320KBx8

320KEx8

S12KEx 8

400MBx2

16.00 GB DDR4 SDRAM 1596 MHz

Geekbench 5 : OpenGL/Single and Multi-Core performance

BESSTAR TECH LIMITED HMS0

Geekbench 5 Score

1227

Single-Core Score

Geekbench 5.4.1 Tryout for Windows x86 (84-bit)

Result Information

User
Upload Date

Views

System Information

System Information
Operating System
Model

Motherbeard
Power Plan

CPU Information

Name

Topalogy

Base Frequency
Maximum Frequency
Package

Codename

L1 Instruction Cache
L1 Dala Cache

L2 Cache

L3 Cache

Memary Information

Memory

7209

Multi-Core Score

minisforum
Seplember 9th 2021, 12:35am

1

Microsoft Windows 10 Pro (64-bit)
BESSTAR TEGH LIMITED HMSO
BESSTAR TEGH LIMITED HMS0

High performance

AMD Ryzen 9 4900H

1 Processor, & Cores, 16 Threads
330 GHz

4441 MHz

Socket FP5

Renoir

320KEx S

320KExS

S12KBEx &

400MBx2

16.00 GB DDR4 SDRAM 1536 MHz

MINIS FORUM
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GPU Performance MINIS FORUM

« 3DMARK11 overall performance test results;

3DMark 11 Advanced Edition = X 3DMark 11 Advanced Edition - X

3IDMARK 11

ADVANCED EDITION

3IDMARK 11

ADVANCED EDITION
Advanced

Advanced Results

Your 3DMark 11 Score Your 3DMark 11 Score

Store, share and compare X Store, share and compare
P 5 7 O 1 your result wiith thousands of View Result at 3DMark.ci P 5 044 your resolt with thoussnds View Result at 3DMark.co

others online. of others online.

Automatically view results at 3DMark.com @)

Automatically view results at v
3DMark.com
Result Details Run Details Result Details Run Details
Graphics Score 5539  GTl 27.82 i
GpPU AMD Radeon(TM) Graphics Graphics Score 4872 GT1 22.48 GPU AMD Radeon(TM) Graphics
Physics Score 12046 GT2 26.08 Physics Score 8848 GT2 2279
Combirsd Score 3631 GN3 3246 CPU AMD Ryzen 9 4900H with Radeon Graphics ombinad Gore 3658 GI3 2077 cPU AMD Ryzen 3 PRO 4350G with Radeon Graphics
GT4 1640 Time 9/8/2021 8:25:26 PM GT4 1495 Time 1/20/2021 3:51:50 PM
PT 3824 PT 28.09
cr 16.89 Load save | cr 17.02 Load Save

AMD Ryzen™ 9 4900H AMD Ryzen™ 3 PRO 4350G




CPU Performance

Ludashi overall performance test result:
AMD Ryzen™ 9 4900H (385060)
AMD Ryzen™ 3 PRO 4350G (271074)

0 #= AZEE &

©
T P A
ERAEtERENNE FHHHTE | SeitEEEETE | AMESEEGE | EEEETE |

@ FlEAHEES: 385060
R e T AT R E R EE T, ENT2E93%LER

182820 11124
R~ M
CPU

49500
-
Graphics Memory HDD
Performance performance performance Performance
]
e \L) R EES

MINIS FORUM

* HAtENEs: 271074

90640 10677 50250
CPU

Graphics memory HDD
Performance performance performance Performance
e \L) RS

AMD Ryzen™ 9 4900H

AMD Ryzen™ 3 PRO 4350G




CPU Performance MINIS FORUM

PerformanceTest test result:

Tests Advanced Baseline Help

o) Your PassMark Rating score
L ! — 5224
: Percentile

67%

World Average
4084
‘World Minimum

‘World Maximum
13009

PassMark Rating (PerformanceTest 10.0)
2D MARK

746 - CPU Mark
66th Percentile 20010.8

) A B N PassMark Rating
RERUN
3D MARK

2316

aiﬁmentile

RERUN

MEMORY MARK

2792

- entile
2

RERUN

DISK MARK

1 71 94 I__i ‘View Onfine Comparison Charts_.

&2nd Percentile

RERUN

rk 0 200100 2316 D 17194

CPU Mark 3D Graphics Mark  Disk Mark
RERUN RERUN RERUN

O 746D 2792

PassMark Rating 2D Graphics Mark  Memory Mark
RERUN RERUN RERUN

Page 16



PCMARK 10 Test

PCMARK 10 test result:
Overall running score: 5524
Essential:8928 Productivity:8140 Digtal Content Creation:6296

& PCMark 10 Advanced Edition

ft

®
pCMAnK1D HOME  BENCHMARKS  RESULTS  OPTIONS

(]

MINIS FORUM

*

‘ @ Valid score
DESKTOP-BUQ987J_2021-09-09 23:05:31.0 / View Result Online  Compare  Options m
PCMark 10
PCMARK 10
5524
Essentials 8928 Productivity 8 140 Digital Content Creation 6296
> App Start-up Score 10137 > Spreadsheets Score 10182 > Photo Editing Score 9308
> Video Conferencing Score gan > Writing Score 6508 > Rendering and Visualization Score 6384
> Web Browsing Score 8349 > Video Editing Score 4200
1R | R B S ! ST 1 T AR — 20 = 3 L=V 1 =i —

-~ Performance data

Monitoring

Monitoring details

B i i 7 T y
T i i 1=
z | !
= | i
£ 1 | i
= | i i
@ 1 i “ I i
= & i£ i z ir
et =} g : E] ig
= : £ e 2 i £
5 i iz i8 s
= is IH i£ Z is 2]
- + T : T T T : I\ T . T
S 01:40 05:00 08:20 11:40 15:00 18:20 2140
CPU Clock Frequency (MHz) GPU Memory Clock Frequency [MHz) GPU Core Clock (MHz) CPU Temperature (*C) GPU Temperature (°C) CPU Power Consumption [Watts) GPU Load (%) CPU Load (%)
o
=t Markers @
-_— =

WA

i "M G

Wil b

Page 17



Memory Test MINIS FORUM

PassMark MemTest86 V9.1 test memory Address (Write/Read)
—>All passed, NO error.

PassMark MemTest86 VS.1 Free AMD Ryzen 9 4900H with Radeon Graphics
ClksTemp : 3306 MHz QO # ‘ ‘ £
L1 Cache : 64K 24Q.
L2 Cache : 512Kk 95.
L3 Cache : 8192K 26
Memory > IS4G 12
Q0

Test 13 [Hammer test] - Verifying pattern
Address : 0400000000 - 0xX40F340000
Pattern : OxX6FF47F95

[ /I S Y

RAM Info : PC4-256

|
I
l
I
I
200MHz ~ 22-22-22-52 / Kingston RAM Temp

CPU: 01234567
State: \DHDWDWD

Finished
Finished pass
Finished pass
Finished pass
Releasing memo
>Test Complete

(ESC)/(c)onfiguration

Page 18



Burn in TESt(PASSED) MINIS FORUM

Setting parameters:
Test time:720minute (12H)
Test Item: 2D/3D Graphics ; CPU; Memory(RAM); Network ;Sound

Test loading:100%

& BumninTest V8.1 Pro

File Edit Configuration Test Quick Tests

Help

Ees0%XQAo

Systern Information  Burn InResults  Event Log  Temperature

Results for DESKTOP-BUQ987]
Test configuration file: LastUsed.bitcfg

Current configuration v| b ! a

Status:  IDLE

Start time: Fri Sep 10 03:36:26 2021 Stop time: Fri Sep 10 15:36:33 2021 Duration:  012h 00m 07s @0\
Test Name Cyde Operations Errors  Last Error Description
QZD Graphics 342 596473 0 Mo errors
‘H3D Graphics 299 2.930 Milion 0 Mo errors
&Py 2668 622 Trilion 0  MNoerors
& emory (RAM) 346 8.953 Trillion 0 No errors
EmNetwork 1 590 23.616 Milion 0 Mo errors
& sound 250 836 Million 0 No errars

BurninTest test result X

E] View errors by categories

Ready

Page 19



Windows Reboot cycle test

Windows reboot 500 cycles test passed

<

fark Febooter - Automatic Reboot Mode

— Reboat options

td awiniunn reboots | 500 cycles

Feboat type IF‘E'JDDt LI
Force shutdown I"""'Sk to close LI

Delay |2D Sec

v &uto load Reboater at startup

Launch application each cycle

| |

Launch application after all cycles finished

| -

Lag file IE:'\Users'\pckDocumentskF‘a: |

CD Clear log |

— duto-login
Auto-lagin iz currently DISABLED

Dramain I
Uszer Mame Ipc

Password I

Set Auto-login | Disablehuto-lnginl

Count 45€
T 4596
UNT 45&

Start Cycle |

Fauze

Stop Cycle

Cloze

About

Rebooter - Final Reboot Completed

.
k. * 4

PassMark Rebooter

The final reboot has been completed and
the reboot counter has been reset

MINIS FORUM




SSD & HDD Test

« CrytalDiskMark8.0.4 test Result:
M.2 2280 PCle 256G (PCle x4 Read:2529MB/s Write:1265MB/s)
2.5” 2TB Crucial MX500 SSD (SATA3.0 6Gb/s Read:559MB/s Write:502MB/s)
2.5” 2TB Samsung 860EVO SSD (SATA3.0 6Gb/s Read:559MB/s Write:515MB/s)

E CrystalDiskMark 8.0.4 x64 [Admin]

MINIS FORUM

- = |P5mﬂle|‘ ::ri: Hel“pH zmz:a:(B/B?GiB) v|[mBss ~| 5 ::t'"g‘| ;mj'ﬁ 1:::; jer:L:r::;g(Zszlﬂ%aGiB) ~|[mBss ~| = ;T'"gs| _:mjl|e| 1::: iE\TD:L::;:g;380/1zasat;iEs v|[mBss |
Read (MB/s) Write (MB/s) Read (MB/s) Write (MB/s) 4 Read (MB/s) Write (MB/s)
= 2529.28 1265.66 | i 559.86 502.16|| @ ‘an 559.08 515.51
= 1731.44 1240.04 | o 537.95 480.22 | | o 539.46 501.54
EET 560.78 374.23 | G 274.02 272.51 | @ @ 305.62 279.00
T 59.78 215.43 | o 44.53 127.44/| o 52.66 138.84

Page 21

M.2 2280 PCle 256G

2.5" 2TB Crucial MX500 SSD

2.5” 2TB Samsung 860EVO SSD




MINIS FORUM

e Support multi-tasking operation, You can enjoy multi-screen
operation

\ v )
\ Elitéfnini HX30
-

)

'AMD Ryzen™ 8 S300HX ] AVD Raxiocn™ Graphics (Z6e) / ltei®
WIHZDEK’@IM‘KW

Gat The Latest Deals
Speclal offers, new products announcements & more

. -

Why choose Minisforum?

s Com e g, md 08 B
1 ight yours o M PC i, w ek D vy sy o 5 d




InpUt/ Output StrOng Scalablllty MINIS FORUM

«  With 4*USB 3.0 Ports(The Back)

« With 2*USB 3.1 Ports(Gen2, In Front)

 With 1 * RJ45 2.5 Gigabit Ethernet Port (ntei® Ethemet Controller 1225-v 2.56 Ethernet)
 With 1 * RJ45 Gigabit Ethernet Port

« 3.5mm Audio Jack




MINIS FORUM

Thank you!
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