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1.Specifications

Model MM4090B6-16G

GPU Architecture NVIDIA Ada Lovelace
Graphics Processing Unit NVIDIA GeForce RTX4090 Max-Q
Bus Type MXM3 .0 / up to PCl Express 4.0 x16
Graphics Clock 930MHz / 1455MHz (Boost)
Memory Size 16G 256bit GDDR6
Memory Clock 2250MHz (18.0 Gbps)
Memory Bandwidth 576.0GB/s
DP_A: Display Port1.4++
DP_B: Display Port1.4++
Display Features DP_C: HDMI2.1
DP D: eDP
DP _E: HDMI
Single Max Resolution 3;;28(7)22333@2:)2@2:5'_&
Number of Output Channel 4
Board Power 130W
Board Dimensions MXM Graphics Module Version 3.1 Type B (105x82mm)
Operation System Windows 10 64bit - Windows 11 - Linux 64bit
VIN Range DC 12~19V, 3.3V & 5V; +/-5%
Operating Temperature 0~45°C
Storage Temperature -20~75°C
Operating Humidity 0~95% (non-condensing)
Storage Humidity 10~90%
Shader Processing Units 9728
Tensor Core 304
RT Core 76
TMUs 304
ROPs 112
SM Count 76
L1 Cache 128KB (per SM)
L2 Cache 64MB
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Theoretical Peformance

Pixel Rate 163.0GPixel/s
Texture Rate 442 3GTexel/s
Single Precision FLOPS(AIDA64) 38212GFLOPS
Double Precision FLOPS(AIDA64) 600GFLOPS

Graphics Features

DirectX 12 Ultimate (12_2)
OpenGL 4.6

OpenCL 3.0

Vulkan 1.3

Shader Model 6.7

CUDA 8.6

Video Playback H.265, VC1, MPEG2 1080P

Surround(Landscape)

Surround(Portrait)

2x1(3840x1080@60Hz)
1x2(1920x2160@60HzZ)
3x1(5760x1080@60Hz)
1x3(1920x3240@60Hz)
4x1(7680x1080@60Hz)
2x2(3840x2160@60Hz)

2x1(2160x1920@60Hz)
1x2(1080x3840@60Hz)
3x1(3240x1920@60Hz)
1x3(1080x5760@60Hz)
1x4(1080x7680@60Hz)
2x2(2160x3840@60Hz)

*Jotal resolution based on every display resolution is 1920*1080@60Hz.
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2.Block Diagram

PCle x16 Gen4.0

Display Portl.4

Display Portl.4

HDMI2.1

eDP

HDMI2.1

GN21-X11-A1
130W

Power Management (PWR_EN, PWR_GOOD)

SPI-VBIOS

16GB GDDR6 memory,
256bit

GDDR6 Channel A GDDR6 x32
Memory

GDDR6 x32
Memory

GDDR6 Channel B GDDR6 x32
Memory

GDDRG6 x32
Memory

GDDR6 Channel C GDDR6 x32
Memory

GDDR6 Channel D GDDR6 x32
Memory
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3.Connector Pinout

Table 3.1 and Table 3.2 list the connector pinout.

Table 3.1 Connector Pinout

Pin Signal Name ’ Pin ’ Signal Name Pin ‘ Signal Name Pin
E1 PWR_SRC E2 PWR SRC 69 PEX RX12 70 GND
E3 GND E4 GND 71 GND 72 PEX TX11#
1 5V 2 PRSNT R# 73 PEX RX11# 74 PEX TX11
3 5V 4 WAKE# 75 PEX_RX11 76 GND

5 5V 6 PWR GOOD 77 GND 78 PEX_TX10#
7 5V 8 PWR EN 79 PEX RX10# 80 PEX TX10
9 5V 10 27MHZ REF 81 PEX RX10 82 GND
11 GND 12 GND 83 GND 84 PEX TX9#
13 GND 14 LVDS U HPD 85 PEX_RX9# 86 PEX TX9
15 GND 16 JTAG TESTEN 87 PEX RX9 88 GND
17 GND 18 PWR LEVEL 89 GND 90 PEX TX8#
19 PEX STD SW# 20 TH_OVERT# 91 PEX_RX8# 92 PEX TX8
21 VGA‘[:SABLE 22 TH_ALERT# 93 PEX_RX8 94 GND
23 N/A 24 TH PWM 95 GND 96 PEX TX7#
25 N/A 26 GPIO0 97 PEX RX7# 98 PEX TX7
27 N/A 28 GPIO1 99 PEX RX7 100 GND
29 HDMI CEC 30 GPIO2 101 GND 102 PEX TX6#
31 LVDS L HPD 32 SMB_DAT 103 PEX_RX6# 104 PEX _TX6
33 LVDSTA\[_)I_DC‘D 34 SMB _CLK 105 PEX _RX6 106 GND
35 LVDS‘iDC‘CL 36 GND 107 GND 108 PEX TX5#
37 GND 38 OEMO 109 PEX RX5# 110 PEX TX5
39 OEM1 40 OEM2 111 PEX RX5 112 GND
41 OEM3 42 OEM4 spS GND 114 PEX TX4#
43 OEM5 44 OEM6 115 PEX _RX4# 116 PEX TX4
45 OEM7 46 GND 117 PEX RX4 118 GND
47 GND 48 PEX TX15# 119 GND 120 PEX TX3#
49 PEX RX15# 50 PEX TX15 121 PEX RX3# 122 PEX TX3
51 PEX RX15 52 GND 123 PEX RX3 124 GND
53 GND 54 PEX TX14# 125 GND 126 KEY
55 PEX RX14# 56 PEX TX14 127 KEY 128 KEY
57 PEX RX14 58 GND 129 KEY 130 KEY
59 GND 60 PEX TX13# 131 KEY 132 KEY

61 PEX RX13# 62 PEX TX13 133 GND 134 GND
63 PEX RX13 64 GND 135 PEX _RX2# 136 PEX TX2#
65 GND 66 PEX TX12# 137 PEX RX2 138 PEX TX2
67 PEX RX12# 68 PEX TX12 139 GND 140 GND
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Table 3.2 Connector Pinout(continued)

Pin Signal Name Pin ‘ Signal Name Pin ‘ Signal Name Pin
141 PEX _RX1# 142 PEX TX1# 213 DP C L2 214 DP D L1
143 PEX_RX1 144 PEX TX1 215 GND 216 GND
145 GND 146 GND 217 DP C L3# 218 DP D L2#
147 PEX_RXO# 148 PEX TXO0# 219 DP C L3 220 DP D L2
149 REX _RX0 150 PEX TXO 221 GND 222 GND
151 GND 152 GND 223 DP_C AUX# 224 DP D L3#
153 PEX _REFCLK# 154 PEX‘C;K‘REQ 225 DP_C AUX 226 DP D L3
155 PEX REFCLK 156 PEX RST# 227 RSVD 228 GND
157 GND 158 VGA‘DTDC‘DA 229 RSVD 230 DP D AUX#
159 JTAG TDO 160 VGA;iPC‘CL 231 RSVD 232 DP D AUX
161 JTAG TDI 162 VGA VSYNC 233 RSVD 234 DP C HPD
163 JTAG TCLK 164 VGA HSYNC 235 RSVD 236 DP D HPD
165 JTAG TMS 166 GND 237 RSVD 238 RSVD
167 JTAG TRST# 168 VGA RED 239 RSVD 240 3V3
169 LVDS UCLK# 170 VGA GREEN 241 RSVD 242 3V3
171 LVDS UCLK 172 VGA BLUE 243 RSVD 244 GND
173 GND 174 GND 245 RSVD 246 DP B LO#
175 LVDS UTX3# 176 LVDS _LCLK# 247 RSVD 248 DP B LO
177 LVDS UTX3 178 LVDS _LCLK 249 RSVD 250 GND
179 GND 180 GND 251 GND 252 DP B L1#
181 LVDS UTX2# 182 LVDS LTX3# 253 DP A LO# 254 DP B L1
183 LVDS UTX2 184 LVDS LTX3 255 DP A LO 256 GND
185 GND 186 GND 257 GND 258 DP B L2#
187 LVDS UTX1# 188 LVDS LTX2# 259 DP A L1# 260 DP B L2
189 LVDS UTX1 190 LVDS LTX2 261 DP A L1 262 GND
191 GND 192 GND 263 GND 264 DP B L3#
193 LVDS UTXO0# 194 LVDS LTX1# 265 DP A L2# 266 DP B L3
195 LVDS UTXO0 196 LVDS LTX1 267 DP A L2 268 GND
197 GND 198 GND 269 GND 270 DP B AUX#
199 DP C LO# 200 LVDS LTXO0# 271 DP A L3# 272 DP B AUX
201 DP C LO 202 LVDS _LTXO0 273 DP A L3 274 DP B HPD
203 GND 204 GND 275 GND 276 DP A HPD
205 DP C L1# 206 DP D LO# 277 DP A AUX# 278 3V3
207 DP C L1 208 DP D LO 279 DP A AUX 280 3Vv3
209 GND 210 GND 281 PRSNT L# -

211 DP C L2# 212 DP D L1#
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4.MXM Connector

Figure 4.1 MXM Connector (Card Top)

|

‘ ﬂf!%ﬂzgs PV 134—| | |
| | |
| kPm 124 PN "’m_ MJ I—m B2
Figure 4.2 MXM Connector (Card Bottom)
PN £l PIN m—l Irﬂ_lr%:?n ‘ ,L| PIN m—l ‘
Il |
| T

PIN 15
PIN 17-

5.Power Group

Table 5.1 shows the MXM module power requirements. The voltage tolerances in the table are specified
as measured on module edge finger. The system must be able to supply the full specified current on
rails (except PWR SRC) at all times. Th current capability of the PWR _SRC rail must be defined by the
system in the MXM system information structure.

Table 5.1 MXM Power Rails

Signal Name 1/0 Type ‘ Impedance ‘ Voltage
PWR_SRC I Power N/A 12-19V up to 10A
5V | Power N/A 5.0V = 6% 2.5A
3.3V | Power N/A 3.3V + 6% 2.0A

Note: PWR SRC voltage range is assumed to be DC or RMS. However under any circumstances the
maximum peak voltage shall not exceed 22V and minimum voltage shall not fall below 6.5V.

RIS REREERAE
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6.Power Sequencing

There is no power sequencing requirement for the input voltages to the MXM module. However the
PWR EN signal may be asserted only after all power rails are within specified tolerance. The state of
PWR_GOOD is undefined until all rails are fully ramped. Refer to Figure 6.1 for details

Figure 6.1 Power Sequencing

TP'U'-PE . TPE—PG

PWR_SRC

5V

3v3 Tevpe > 0ms

Tee-pg < 90ms

A

PWR_EN

MODULE
INTERNAL / /
POWER

PWR_GOOD

7.Module Power Down and Power Up

The MXM module may be powered down using the PWR _EN signal. The system designer may choose
to shut down or keep the input power while the module is powered down. Refer to Figure 7.1 for
details.

Figure 7.1 Module Power Down

MODULE
INPUT \ /
POWER

PWR_EN

MODULE
INTERNAL \ \ / /
POWER

PWR_GOOD
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8.Reset Requirements

System reset may be deasserted only after the assertion of the PWR_GOOD signal. Figure 8.1 shows the
reset requirements relative to the PWR _EN and PWR_GOOD signals. This sequence must be followed
on initial power on, system reset and resume from suspend/hibernate.

Figure 8.1 Reset Sequencing

TPVPERL
TPERST—PG
* Teepst-cik TF&__ ..:—
MODULE / &
INPUT POWER \ Towe, > 100ms
PWR_EN | Trerst-cik > 100 s
. : Tperst-p > 200 s
PWR_GOOD —| § Tea. < 50008
PEX_REFCLK
PEX_RST#

9.DisplayPort Interface

DC blocking capacitors of DisplayPort must be placed on the system board. In addition to the MXM
implementation of Dual-mode DisplayPort requires the circuit in Figure 9.1 on the AUX lines for proper
dongle detection. The HPD signal conditioning must also be placed on the system board.

Figure 9.1 Dual-mode DisplayPort Implementation

3.3V

MXM DISPLAYPORT
CONNECTOR O— CONNECTOR

DP_x_AUX#/DDC_x_DAT

|

> [
|

DP_x_AUX/DDC_x_CLK I
i

CONFIG1 (CABLE ADAPTOR DETECT)

DP_x_Lz#

> |

DP_x_Lz L
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10.DVI/HDMI on DP Interface

Native DVI or HDMI connector support can be implemented using a DisplayPort interface. Additional
circuitry is required on the system and the proper signal mapping must be observed. As Figure 10.1
shows, 4990 1% pull-down resistors to ground on the DP lane signals must be placed on the
conlector side of AC coupling capacitors gated by a FET to limit the leakage. Additionally level shifting
circuits must also be implemented on DDC Data and Clock.

Table 10.1 shows the mapping to connect the signals from the MXM connector to the HDMI/DVI

connector.

Table 10.1 DisplayPort Multiplexed Signal Definition

Pin Name DVI/HDMI

DP xLO TX x D2
DP xLO# TX x_D2#
DP x L1 TX x D1
DP x L1# TX x D1#
DP x L2 TX x_DO
DP x L2# TX x_DO#
DP x L3 TX x_CLK
DP x L3# TX x_CLK#
DP_x_AUX DDC x CLK
DP x AUX# DDC x DAT

Figure 10.1 DVI/HDMI Implementation Using DP Interface

3.3v 3.3v

MXM DVI/HDMI
CONNECTOR CONNECTOR

DP_x_AUX#/DDC_x_DAT
[\ DP_XAUX#/DDC x| 3.3Vio SV

> o
SHIFTER

L~ DP_x_AUX/DDC_x_CLK

N DP_x_Lz# T
> )
[
L DPx Lz | 4
499Q 499Q o
1% 1%

PWR_EN ‘ 1
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11.Thermal
OO0 0@ ool
1]
o O
[]
o[ 5 ©
L] @)
|
N Q
ﬁ_ﬁﬂ_::cll
Components Area TDP Height
GPU Al 100.5W 3mm
Memory B1 2W*2 0.9mm
Memory B2. B3 2W*3 0.9mm
Mosfet 1 1.5W*9 0.75mm

Chipset Specification

Dimensions 16*25*3mMm
Maximum 75 PSI
Stress
Normal 30-40 PSI

Cooling Suggestion:

—

. BREVSTEIETERSER L, BERERIMED 4mm, M2 RUIREE,

2. BRRNEEZERAAKSHEEE.
3. B7FH MOS ENNSinh,
Components Fimmekrim (PRiE 45°C)
GPU 95°C
Memory 85°C
Mosfet 105°C

B 77 MOS B "B 5, GPU /7 “Furmark (1920+1080)

12.Install Video

https://www.douyin.com/user/MS4wLjABAAAATV567McPIKjHrjFWngJgFG8h7XMSWsqH55hBIryutmg?
modal id=7306824293789207843
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13.Performance
Benchmark Score
FS:45396
3Dmark13 FSE:22681
FSU:11286
E29001
3Dmark11 P28904
X18138
3Dmark Vantage 104362
Heaven 7195
X 736011
glmark?2 16585
|8 TechPowerUp GPU-Z 2.57.0 — > AlDA64 GPGPU Benchmark
Graphics Card  Sensors  Advanced Validation B o =
GPU: NVIDIA GeForce R ) Laptop GPU wanw
Name |NVIDIA GeForce RTX 4080 Laptop GPL 1455 MHz, 76 CUs, Driver 546,33 Salnh
GPU AD103 Revision Al CPU: 6x )
<@
Technology 5nm Die Size | 379 mm?
Release Date | Jan 3, 2023 Transistors | 45500M nVIDIA
BIOS Version 95.03.2A.00.1D [ Huer Memory Read
Subvendar NVIDIA Device ID | 10DE 2717 - 10DE 0000 Memory Write 7833 MB/s 18272 ME/fs
ROPs/TMUs | 112/304  Bus Intefface | PClex1640@x161.1 7 Memory Copy 19078 ME/s
Shaders 9728 Unified DirectX Support | 12012_2) Single-Precision FLOPS
Pixel Filrate | 163.0GPixel/s  Texture Filrate | 442.3 GTexel/s Double-Precision FLOPS | 600.0 GFLOPS
Memory Type | GDDRE (Samsung) Bus Width L 24-bit Integer I0PS 19160 GIOPS 155.8 GIOPS
Memary Size 16334 MB Bandwidth 576.0GB/s i -1 Mg p—
32-bit Integer IOPS 19132 GIOPS 155.8 GIOPS
Driver Version 31.0.15.4633 (NVIDIA 546 33) DCH /¥ Win10 64
§4-bit Integer IOPS 4594 GIOPS 55,06 GIOPS
Driver Date Dec 06, 2023 Digital Signature WHGQL
AES-256 2706 ME/s
GPU Clock | 930 MHz Memory | 2250 MHz Boost | 1455 MHz
SHA-1 Hash 158549 MEB/s 4839 MB/s
Default Clock | 930 MHz  Memary | 2250 MHz Boost | 1455 MHz 7 - -
NVIDIA SLI Disabled Resizable BAR | Disabled ST T L EREDAE
Computing [Z]0penCL [ZICUDA [] DirectCompute [ DirectML Double-Precisicn Mandel 42.63 FPS
Technologies Vulkan Ray Tracing Phys CpenGL 4.6 AlDAGH 3 FinalWire Ltd.
NVIDIA GeForce RTX 4090 Laptop GPL
14.Driver

Windows 11: https://pan.baidu.com/s/TuFnoXduKJ77AIPj7kvFtQQ?pwd=rv3y
Windows 10 64bit: https://pan.baidu.com/s/TuFnoXduKJ77AIPj7kvFtQQ?pwd=rv3y
Linux 64bit: Linux x64 (AMD64/EM64T) Display Driver | 550.78 | Linux 64-bit | NVIDIA

Uninstall Driver Video: https://www.douyin.com/user/MS4wLjABAAAAfV567McPIKjHrjFWngJgFG8h7X
MSWsqH55hBIryutmg?modal id=7321980490926279951
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15.Dimensions

40.09

o= =
82 12
[ Ooo0oooOodd ]_| .
i i 000000000
o O n 35 75
. . ! 3,
Ho o " ! = o o |
g %
] [ ]
1 = [ ® 11
s
=1 I E
=5 ; O TF_ @) i '_l ’L‘E C
59 < 2 18.91 5

16.Photo
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17.Cooling Option

1.ZRT.48-6350-00-A00 (For 120W)
= Dimension 103*83*34mm
G @,:o.";.."'..;‘"f\";l
o [;:‘5 Rated Speed 8000*2
B e
‘;;é | :‘ ¢ Ol..lt of Frame Lead 200mm
o G G Wires
S & Connector 4Pin 2.54

1.ZRT.48-6306-00-A00

Dimension 130*80*49.9mm
Rated Speed 4500
Ol..lt of Frame Lead 200mm
Wires
Connector 4Pin 2.54
18.Question
i | HERg
1. ¥ pgood 55, (BRDEMR)
AFFIL 2. A PCIE EES.
3. =tk BIOS §E&/9 UEFI BIOS,
Windows 10: (& 1809 [RA2/3)
RER f££#% BIOS T, ¥ CSM = CSM Support i&&H Enabled B
Disabled,
1. REAKTEIRaMET 4, (355 Display Driver Uninstaller
BR, https://www.wagnardsoft.com/)
REEEIHIRANS 2. Windows 10 k7 16299 A528F, FEMERFIR (17763,

17134 197]),
3. WIMZERNERELE. AFHLERET)

_ ~ 1. 4K 60Hz B7~F, A HDMI &4 248 HDMI2.0,
R (HDMI i) o — e =
2. BETRESPEENEA 2K 60Hz,

ERAIE 2T 3V3/5V/2V/Reset (EEREER/EH? 5688H, BErMaIlE.

Z% Linux 2%, BFRERE/ | #0893, I0E--no-opengl-files,
FTIREAENERE, TEERER | (B opengl, EXF FERZIXERN, BILEER)

SR, AREEEFS; & BER, BLTEEE
R T L E ST gﬂ&?ELLTET ZFREEETE, BFERERER, BLEEER

X86 IEHITBBRGT, TR |, s
& xorg.conf STHRIEEES,
EEERHAEGERS % xorg.conf IR

IREBRZEETHERENSE | SHFRRIMEBRFEETHNE R, AeBREEFR.

RAES “MEsig< sudo apt-get remove nvidia*

FYEHERSETSREAT | www.zrt-tech.com 17
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s

BRTEHHI

HEBR
&2 PCIE LANE Numbering Reversal i &,
FEXET T LB pcie, HHIAT
1. PCIERSERE (RE0-15 k. ERIERKR. x16 2&iFS, bios alfg
M, WEHE—), BEHEIEAPURAE,; GERE (B#
genl, A x1iHiK, RB-REPHEEF x1)
2. {F5FEE, 100MHz clk (7RiE§E THis, bios EEEREM),
pcie NESHRE (BXPREEAK, #ME=AK, AL bios EARRAIEM
B, minEEdR, EUHIREREF)
3. LBFERERRM enable 55, HMNATIRFANL, BHF (EHR
BEtbEER, bios ATLARY reset {ES7ERTIiA)

RECSHEERRERENDD, B
GPU-Z BFEE5FMERA0

FFUAT 4= DEL $&5t BIOS iR BHiEE

Chipset—System Agent (SA) Configuration—PCl Express Configura
tion—PCl Express Root Port 1§ ASPM %% Disabled

GE: PCl Express Root port FrfEsElH ASPM £Bj%E Disabled.)

Win11 R4 FREKDSIRERD
clb.dll 3244

clb.dll H=ZENME Win11 REXMNERT (0F) >ERRA>BR
RERIKH.

C:\windows\SysWOW64 -- (32bit)

C:\Windows\WinSxS\wow64 microsoft-windows-registry-
editor 31bf3856ad364e35 10.0.19041.746_none_dc7caa836f08ad5
7 --(32bit)

C:\windows\system32 --(64bit)

C:\Windows\WinSxS\amd64 microsoft-windows-registry-
editor 31bf3856ad364e35 10.0.19041.746_none_d22800313aa7eb
5¢ --(64bit)

19.Part Number

Model ‘ Part Number Specification

MM4090B6-16G

FA8 RTX4090m 16G 256bit GDDR6

8.ZRT.80-8393-03-LEF | DP+DP+HDMI+DP MXM Type B 150W-ZRT ¥

150W
(150W) —
FA8 RTX4090m 16G 256bit GDDR6
MM4090B6-16G 8.ZRT.80-8393-00-LEF DP+DP+HDMI+DP MXM Type B 130W-ZRT ¥4,

—tA

FYEHERSETSREAT | www.zrt-tech.com 18
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20.Label

Model

BMW409OB6-16G-———]

M TR e

SN:E530808?93OOZOO193

P/N

21.Motherboard

Model Name Part Number Specification

EMA-7103 EMA-7103,V2.0,ITX F#%,i9-11950H,QM580,SO-
ZRT.80-1605-26-LEF
(i9-11950H) R 0020 DDR4*2,MXM*1,18-26v Hif=s-E3
EMA-7103 EMA-7103,V2.0,ITX F#g,i7-11850H,QM580,SO-
8.ZRT.80-1605-25-LEF
(i7-11850H) DDR4*2, MXM*1,18-26v i3hae-mit
EMA-7103 EMA-7103,V2.0,ITX F#,i5-11500H,QM580,SO-
8.ZRT.80-1605-24-LEF
(i5-11500H) DDR4*2, MXM*1,18-26v &i3tae -t
- - -01/i5- = S HE =5k
EMA 7102 o . ElVIA 7102-01/i5-8400H #RAfE 7 T EHRTE MXM B&
(i5-8400H) O BEhes-Ta+A
EMA-7102 EMA-7102-02/ i7-8850H #xfE 7 TEiRa MXM B
) 8.ZRT.80-6477-02-LFF
(i7-8850H) EO BEA2R-Ta+A
EMA-7102 EMA-7102-03/i7-9850H #xfE 7 T EHxs MXM BEi%
. 8.ZRT.80-6477-03-LFF
(i7-9850H) O 8onzs-Ta+ A
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