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USB features

Universal Serial Bus, or USB, was introduced in 1996. It dramatically simplified the connection between host computers and peripheral
devices like mice, keyboards, external drivers, and printers.

Let's take a quick look on the USB evolution referencing to the table below.

Table 1. USB evolution

Type Data Transfer Rate Category Introduction Year
USB 2.0 480 Mbps High Speed 2000
USB 3.0/USB 3.1Gen 1 | 5 Gbps Super Speed 2010
USB 3.1 Gen 2 10 Gbps Super Speed 2013

USB 3.0/USB 3.1 Gen 1 (SuperSpeed USB)

For years, the USB 2.0 has been firmly entrenched as the de facto interface standard in the PC world with about 6 billion devices sold, and
yet the need for more speed grows by ever faster computing hardware and ever greater bandwidth demands. The USB 3.0/USB 3.1 Gen 1
finally has the answer to the consumers' demands with a theoretically 10 times faster than its predecessor. In a nutshell, USB 3.1 Gen 1
features are as follows:

Higher transfer rates (up to 5 Gbps)

Increased maximum bus power and increased device current draw to better accommodate power-hungry devices
New power management features

Full-duplex data transfers and support for new transfer types

Backward USB 2.0 compatibility

New connectors and cable

The topics below cover some of the most commonly asked questions regarding USB 3.0/USB 3.1 Gen 1.

SUPERSPEED
_USB
sen

Speed

Currently, there are 3 speed modes defined by the latest USB 3.0/USB 3.1 Gen 1 specification. They are Super-Speed, Hi-Speed and Full-
Speed. The new SuperSpeed mode has a transfer rate of 4.8Gbps. While the specification retains Hi-Speed, and Full-Speed USB mode,
commonly known as USB 2.0 and 1.1 respectively, the slower modes still operate at 480Mbps and 12Mbps respectively and are kept to
maintain backward compatibility.

USB 3.0/USB 3.1 Gen 1 achieves the much higher performance by the technical changes below:

An additional physical bus that is added in parallel with the existing USB 2.0 bus (refer to the picture below).

USB 2.0 previously had four wires (power, ground, and a pair for differential data); USB 3.0/USB 3.1 Gen 1 adds four more for two
pairs of differential signals (receive and transmit) for a combined total of eight connections in the connectors and cabling.

USB 3.0/USB 3.1 Gen 1 utilizes the bidirectional data interface, rather than USB 2.0's half-duplex arrangement. This gives a 10-fold
increase in theoretical bandwidth.

8 Fo/avearkR=32>F



Gnd USB3 contacts

High speed USB2 contacts
differential pair

With today's ever increasing demands placed on data transfers with high-definition video content, terabyte storage devices, high
megapixel count digital cameras etc., USB 2.0 may not be fast enough. Furthermore, no USB 2.0 connection could ever come close to the
480Mbps theoretical maximum throughput, making data transfer at around 320Mbps (40MB/s) — the actual real-world maximum.
Similarly, USB 3.0/USB 3.1 Gen 1 connections will never achieve 4.8Gbps. We will likely see a real-world maximum rate of 400MB/s with
overheads. At this speed, USB 3.0/USB 3.1 Gen 1is a 10x improvement over USB 2.0.

Applications

USB 3.0/USB 3.1 Gen 1 opens up the laneways and provides more headroom for devices to deliver a better overall experience. Where USB
video was barely tolerable previously (both from a maximum resolution, latency, and video compression perspective), it's easy to imagine
that with 5-10 times the bandwidth available, USB video solutions should work that much better. Single-link DVI requires almost 2Gbps
throughput. Where 480Mbps was limiting, 5Gbps is more than promising. With its promised 4.8Gbps speed, the standard will find its way
into some products that previously weren't USB territory, like external RAID storage systems.

Listed below are some of the available SuperSpeed USB 3.0/USB 3.1 Gen 1 products:

External Desktop USB 3.0/USB 3.1 Gen 1 Hard Drives
Portable USB 3.0/USB 3.1 Gen 1 Hard Drives

USB 3.0/USB 3.1 Gen 1 Drive Docks & Adapters

USB 3.0/USB 3.1 Gen 1 Flash Drives & Readers

USB 3.0/USB 3.1 Gen 1 Solid-state Drives

USB 3.0/USB 3.1 Gen 1 RAIDs

Optical Media Drives

Multimedia Devices

Networking

USB 3.0/USB 3.1 Gen 1 Adapter Cards & Hubs

Compatibility

The good news is that USB 3.0/USB 3.1 Gen 1 has been carefully planned from the start to peacefully co-exist with USB 2.0. First of all,
while USB 3.0/USB 3.1 Gen 1 specifies new physical connections and thus new cables to take advantage of the higher speed capability of
the new protocol, the connector itself remains the same rectangular shape with the four USB 2.0 contacts in the exact same location as
before. Five new connections to carry receive and transmitted data independently are present on USB 3.0/USB 3.1 Gen 1 cables and only
come into contact when connected to a proper SuperSpeed USB connection.

Windows 10 will be bringing native support for USB 3.1 Gen 1 controllers. This is in contrast to previous versions of Windows, which
continue to require separate drivers for USB 3.0/USB 3.1 Gen 1 controllers.

USB Type-C

USBType-C ld. & TH/NILZHLWYEI4A222TY, I12 2BH TUSB3.1% USBPD (USB Power Delivery ) Z €D & £ &
FEHMULVWUSBRIEEY K-+ TEET,

Fo/avearyR=—322 b 9
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USB Type-C ld. ¢ TH/NIEFH LW A2 2B T, ¥4 T EHFWUSBType-A 72 7DHIAD1 T, §NTDT N, RT

FRATEAE—DI17 2BRIETT, USBType-CR—PMld. "REBE-F,&FALTEESEL 70 INEFR-PTEED
T. H—0 USB K— b+ h 5 HDMI. VGA. DisplayPort. $1- @ Z Db 21 T2 HANTE A7 X722l e TR %Y,

USB Power Delivery

USBPD 1tk 1#. USBType-C ¢ b BEILIKAIE>TWVET., BE. 22—-F T8>, 2T Ly b, ZOMHDENSA N T4 2
F. REBEICUSBEREEATICENBFBEAETT. USB20ERBHRAR25 7y hOBAERBMLEIHN. ChEFEFEXRET
XABETY., fcezld, /—bAVIVERARE0Ty FEXEEL L ET, USB Power Delivery Dftak(d. C DEHH#E % 100
7y MCBIEETEY. WAMEOT. 774/ ARBREREETELT. COBAR. 7/ ANEFENL TF -2 2R
B0 CRBICIATEEY,

ChicED, MBD /- NYIAVHEET—TLVEHBELECEN, BEUBERTINTRETEET., AL SE. 29—+ 7
FORFDMDKR—R2 TN THNL2ERBELTWARR—FZ TV Ny TY XNy oD12%&F->T/—bXva1veRETXET,
J—=bhRYAVEBRT - TN ICEHEINEART A 2T L4 C25CE. FALTVWABCZONBT 2T LA N/ =Y
IVERBELTCNET, INTR/NSE L USBType-CERENL TITbhEd. ChEFEATACE. T4 2ET7-TH
USB Power Delivery % KR— b U TWARENH N T, USBType-CEMNH AL FTIH. RETEA2hHITRHN T A

USB Type-C & & U USB 3.1

USB3.1 3. #L WUSBBRETY ., USB3 DEHTIEHIEX 5 Gops T. USB3.11310Gbps T . 2EFDFHIEERF L. F1iHKD
Thunderbolt 1 42 2 A CERTY, USBType-C R USB31tBLELDTRESH D £ A, USBType-C BEL 21470 2 DR
T.B®B/e%570/0V—-FUSB2 £1213 USB3.0 TY ., EME. Nokia D@ N1Android 2 7L v b (& USB Type-C 1 4 2 % &
LTwEdh, EB/FUSB20THY. USB3OTEZAHNFIFHA. 2L, ChoeDT o/ 0V -BEECEELTVWET,

Thunderbolt over USB Type-C

Thunderbolt (. T—2. ETF4. #—T 14 #. BRBEEE—DEHRICEN LEN—RFI27 1 8—7 124 2T, Thunderbolt T
l¥. PCl Express ( PCle ) & DisplayPort (DP) #1200 ) 7P UMEBILHEAL. E5LCDCERLHIHET. INTEI1EXDT—T
NV TRETE 9., Thunderbolt 1 & Thunderbolt 2 13 B DH#28 N D #45% [ miniDP ( DisplayPort ) ¢E U342 2 &FRAL TWET
M. Thunderbolt 3 Tl USBType-C I 422 2 &EHFEHAL TWET,

B 1. Thunderbolt 1 ¢ Thunderbolt 3

1. Thunderbolt 1 & Thunderbolt 2 (miniDP 3 4+ 2 2 %/ )
2. Thunderbolt 3 (USB Type-C 1 422 2 & H )

Thunderbolt 3 over USB Type-C

Thunderbolt 3 l&. USB Type-C &R U SRAKIEE 40 Gops H'AJEE % Thunderbolt T4, 12D 3> X9 b R— b AT NTOMEEIC
FEHEL. BET. ARHCEBhEEREHSWEAR Y2, TA2T LA, FLENMEIN-F R34 TEEDT—2 T{ 21
EEL FF, Thunderbolt 3 [ USB Type-C 122 2/ K= b EFRAL T. ¥ R— b RKROFDHEE L 0FEHRETVES,

1. Thunderbolt3 [ USBType-C A 422 2 £ T =TV EFRT 2. A0 FTYN=S T

2. Thunderbolt 3 (¥ &K 40 Gbps DEE & F K — b

3. DisplayPort 1.4 - BffZ ® DisplayPort E= &2 —. 7/ 2, B LU T -7 I £ Hif

10 Fo/avearkR=32>F



4, USB Power Delivery - # K= b WHRDI VK1 —-2—-ICHRA1B0W E#EE

Thunderbolt 3 over USB Type-C D FE##E

120D 7 —7 ) T USB Type-C &7 U 1= Thunderbolt. USB. DisplayPort & & U#AE (MBI &> THBEGE L N T )
IR bTYN=3T V% USBType-C AR R ET—T I

Thunderbolt # v FT—% > D4 K-k (*RHBLCEL->TEENET)

BRAKT 4 2T L4 DHFR—b

. BAX 40 Gbps

@lx-E: F- A EREEEF A 2 k> TRANE T,

SFNEERIES

Thunderbolt 7 4 1 ~

Protocol USB Type-A USB Type-C Notes
‘ Will use industry standard icon
regardless of port style
Thunderbolt Not Applicable (i.e., mDP or USB Type-C)
Thunderbolt w/ Power L4 - H
Delivery Not Applicable Up to 130 Watts via USB Type-C

2. Thunderbolt 74 1> DY xT—3 3>
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2,2 V2T LESE BOS LU ROM OEETT
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2,5 ENEXEYHRIFFTohTHES
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AUXILIARY DEVICE FAILURE

BAD COMMAND OR FILE NAME

CACHE DISABLED DUE TO FAILURE

CD DRIVE CONTROLLER FAILURE

DATA ERROR

DECREASING AVAILABLE MEMORY

DISK C: FAILED INITIALIZATION

Ay FNy REEMMIT 2 CREENH ATEEMNH 0 £
T, IMII 2T 2EFEALTWAREE. T—TVERERTZL
¥9., tvy b7y F2-F 1T 1 T Pointing Device ( K 1
STFAVITFNL ) AT a v OREEENCLET,
A2 RD2RWVIFIELWH, ZADNBEFIEL W, Y2F
FIELWMERERL TR0,

4070ty HICABD TRF v v P2 CRENREEL
Lize FrADBEOADE
AYEaA-ah5DA2Y FICAFTT 4 HV T4 THIEEL
ER e

N=RRIATNET-8EREENTEEH A

XEVEVaA-MVCEENSSN, FLLEXT)EYV 2N
EULCERDE ST EWATREREN SN ET. xEY EVa
—VERWNSIEEIN. BENDNERIEL £ 7.

N=RT 42954 TOFEICKEL F L1z, Dell
Diagnostics ( &2l ) 7 0 2 5 4 @ Hard Disk Drive T 2 b &%
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Io5—AvEe-Y SRR
DRIVE NOT READY BEEHRTIANIC. XMICEN=FFIMA THBETT. »

ERROR READING PCMCIA CARD

EXTENDED MEMORY SIZE HAS CHANGED

THE FILE BEING COPIED IS TOO LARGE FOR THE
DESTINATION DRIVE

A FILENAME CANNOT CONTAIN ANY OF THE FOLLOWING
CHARACTERS: \ / : * 2 " < > | -

GATE A20 FAILURE

GENERAL FAILURE

HARD-DISK DRIVE CONFIGURATION ERROR

HARD-DISK DRIVE CONTROLLER FAILURE 0

HARD-DISK DRIVE FAILURE

HARD-DISK DRIVE READ FAILURE

INSERT BOOTABLE MEDIA

INVALID CONFIGURATION INFORMATION-PLEASE RUN
SYSTEM SETUP PROGRAM
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B, COXvtE—YIHEVWTASNEBERIRRENET, f
A £, Printer out of paper. Take the appropriate
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RS54 7EWMVHALT. A2 —38EFTTF4HNESAT
hoEFHLET, XIZ, IVEFa—2ES Yy FET2 L. N
—-RFRESA4 7EBERVNAET. 3 K2-325BEHL F
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KEYBOARD CLOCK LINE FAILURE

KEYBOARD CONTROLLER FAILURE

KEYBOARD DATA LINE FAILURE

KEYBOARD STUCK KEY FAILURE

LICENSED CONTENT IS NOT ACCESSIBLE IN
MEDIADIRECT

MEMORY ADDRESS LINE FAILURE AT ADDRESS,
VALUE EXPECTING VALUE

READ

MEMORY ALLOCATION ERROR

MEMORY DOUBLE WORD LOGIC FAILURE AT ADDRESS,
READ VALUE EXPECTING VALUE

MEMORY ODD/EVEN LOGIC FAILURE AT ADDRESS, READ

VALUE EXPECTING VALUE

MEMORY WRITE/READ FAILURE AT ADDRESS,
VALUE EXPECTING VALUE

READ

NO BOOT DEVICE AVAILABLE

NO BOOT SECTOR ON HARD DRIVE

NO TIMER TICK INTERRUPT

NOT ENOUGH MEMORY OR RESOURCES.
PROGRAMS AND TRY AGAIN

EXIT SOME

OPERATING SYSTEM NOT FOUND

OPTIONAL ROM BAD CHECKSUM

EWBNET, Ly b TPy TA-F4 VT4 THIRTEF T
avEBELET,

MIFF—K-—FEFERALTVWEEEE. T—TVERERER
U # 9. Dell Diagnostics ( #2iff) 707 5 4 O Keyboard
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SECTOR NOT FOUND

SEEK ERROR

SHUTDOWN FAILURE

TIME-OF-DAY CLOCK LOST POWER

TIME-OF-DAY CLOCK STOPPED

TIME-OF-DAY NOT SET-PLEASE RUN THE SYSTEM SETUP
PROGRAM

TIMER CHIP COUNTER 2 FAILED

UNEXPECTED INTERRUPT IN PROTECTED MODE

X:\ IS NOT ACCESSIBLE. THE DEVICE IS NOT READY
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FRV=TFT ATV AT LPN=FT 42274 TLDtY
2—HBDOFA32eNTEERA, N—RT A 2RS4 TH
TRt 8—%%F->TWAN, FAT ABIESh TWAATEEHRAN
HNET, Windows DT 5—Fzv2a1-F 4T 1 EFETL
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Sh38a8E. FroEEuEbEEE Y,
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Dell Diagnostics ( 217 ) 707 5 L SystemSet 7 2 + %
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Controller 7 2 F 2793, T ELEBUOEDLE (S
W,
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Alert! Previous attempts at booting this system
have failed at checkpoint [nnnn]. For help in
resolving this problem, please note this
checkpoint and contact Dell Technical Support
(BE:COVATLORIEIOEEFICFIVIRAUE [nnnn]
TEENSRELEL =, COMBERHRT BICIE. COFTyIRA
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CMOS checksum error(CMOS FryIHLIS—)

CPU fan failure(CPu 7 [EE)

System fan failure(YRATLIF7ZUEE)
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Hard-disk drive failure (/\—FFARIKSATEE)

Keyboard failure(F—HR—FEE)

No boot device availableGBE)fT/N\A1ANHYEEA)

No timer tick interrupt(FA4I—TA4vIE|VAHEEDN
HYFEEA)

NOTICE - Hard Drive SELF MONITORING SYSTEM has
reported that a parameter has exceeded its
normal operating range. Dell recommends that
you back up your data regularly. A parameter
out of range may or may not indicate a
potential hard drive problem(GEE - N—KFFSA4T®D
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Boot List ( &£2&1Y 2 k)

Enable Legacy OROMSs ( L #'¥ — OROM #HF%I(C§ 3 )
Secure Boot Enable ( Z2 B EBZNICT 3 )

Allow BIOS Downgrade ( BIOS @ & > 7L —F%§FH T 3 )
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FAT32USB ¥ —ICaE—&hiBIOS7 Yy 77 —bexe 77 AV EFERLELY ZATLBIOSD7 vy 7T—bEL F2T 2 24 L T—
P xzZa-hs5D7T—+
BIOSD7 v 75—}
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OptiPlex 5055 Ryzen APU BIOS Setup

BIOS Version 1.1.0
Processor AMD CPU
Memory 4GB

Secvice Tag: GLIFROW
Advanced Setup h ON

Boot mode = UEFI
Secure Boot Wl Ccovied
UEFI Boot Devices

Q Windows Boot Manager

=2, UEFI ONBOARD NIC {IPV4)

&5, UEFI ONBOARD NIC (IPV6)

UEFI STS00DMO02-15B10A
2990051Q

BIOS 72vYa xZa—hREwWiz 5.

Flash BIOS

System BIOS

Information

System CiptiPiex S055 Ryzen APU
Revision 110

Vendor: Del

Flash from file

BIOS update fie: «None selected>
System «None selected>
Revision <None selected>
Vendor <None selected>

S RIS 10

Cancel Update

HEUSB T NA 25BIRLET,

BIOS Update

Diagnostics

Device Configuration

&

© ExIT

[ Flash fromfile] 22 ) v o L9,
70 TR
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File Explorer

NTFS,

[Pc P01, 002)/Pei{0: 0x0,0x0,0x0)/HD(L.GP
TEGATEB30-0252-4256-800F-260665F61218,0x800.0xF 9600}
NOVOLUME LABEL,

[PCIROOM0x0)/Pci{0x1.0x2)/Pei0x0,0x1)/ Sata{0x0,0x0,0x0)/ HD(2.GP |
T.68ADAB09-TIEA-4733-ASFS -DAGF77061151.0xFAC00,0x32000)]
INTFS,

[PeiRoot (0x0)/Pei(0x1.0x2)/PciOX0,0x1)/ Sata{0x0.0x0,0x0)/ HD{4,GP |
T.97056558-C16A-40CC-9498-OF 3E222CE2E5,0x134000,0x3A25
1800)]

ADATA UFD.
[PaRoot(0x0)/Pei{0x,0x2)/Pei{0x0,0x0)/USBI0x8.0x0)/ HDILMBR.O
*04DD5721.0x3F. OxB7C 1]

Load File

PR A ORI D2 PO On N /Peiinen Defild. *

ity n

5. 774 VHBIRE N5, 79932 82—y b 72740 EXTNV 2Y v 2L, [Submit] 8L F7,

File Explorer

EKnﬂafg_l.lo.exe

KonaRV_12GB_availlable_memory jpg
KonaRV_8GB_available_memory jpg
RU32 chi

RU.efi

DASH Auto Run_RR_M 7z

72920-x64 72

DeiliSbPer.c

KonaRV_110exe

6. UpdateBIOS %2 ) v 2 LET., V2T LHBEBHLTBIOSZY7 7v>alLid,
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7.

Flash BIOS P

System BIOS

Information

System: OptiPiex 5055 Ryzen APU
Revision: 110
| Vendor Det
|

Flash from file
| BIOS update fie \KonaRV_110 exe
System Optiftex 5055 Ryzen APU
Revision 110

Option:

Update B@S'

Cancel Update

1
TTTAEL2ATLNEREL. BOSOT7 vy 75—k 7ot 2T LET,

BIOSD7 5 vYa (USB #—)

1.

BOSD77vyYa ,0FIBB1IMS7CH->T. BFDBIOSty b7y 7 70056 774 0EFD>O0-RFLET,

2. EBTEEL USB K54 T&ERL T, FMIC D0 TIE. www.dell.com/support TH L v ¥ X—2 5% SLN143196 251 L T

© N o s A

Cr&EWn,

BIOSt vy b7 v 7 70754 774 VERBAIGEZUSB K54 JicaE—-L F 9T,

HRETIEEL USB K94 7% BIOSOT v 77—+ &2 BET A0 Ka—3—CEHELTT.

I 21— ¢5BREHL. TIVOOTHBEAELCLRRINWTZSF2EFLET,

1ERY DREI A =a2—h5USBRS1 TEREEFHLET,

BIOStw b7 v 7 707 5L0D7 74 NVE%EAHAL. Enter 53 L £ 7,

BIOS7 vy 77—t Aa=F 4 VT4 HERRENTT, BEIERHE->T. BOSOT7 v ITT—-+EETLET,

Wi-Fi Y7 — %4 2l

BEOCOIYE1—-2—D Wi-Fi DEHEMEOBBECEIN A D 2—F2y PIERTXEZ VWSS, Wi-F OBRDANE L WAL FE&
EBBBENHNVET, UTRE. Wi-FiDEBRDANELFIETY,

Cﬂx%:—ﬂwﬁP(4>9—$vF#—EZTDN4§—)H\f?AH%ﬁ13>$?N4Z§EﬁbTMi?O

No o NN

AYE1-30BREEYVET,
ETLOBREYIVET.,

TAX L2 V—2DERETY 7.
OWEFELET,

TAX L2 V—2DEREANE T,
ETLOBREANET,
IYEa1-20EFREANTT.

7)—BRKONE

7)-8BReEF, A EaA-2-DBREYD. Ny TVERIALILETELI Ea-—2-1lKS ) —NkESh, 2 K124
LFLEIFHFEBRDCETY, UTE. BEQIERETSLHDOFIRTYT :

1.

2,

A2 —-320EREYIVET,
N=2HhN=FEWNHLET,
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