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VIA Labs, Inc. VL830 USB4 End Point Device Controller

Product Features

VL830

USB4 Endpoint Device Controller

m USB Specification Compliant
— Compliant to Universal Serial Bus 4 Specification
— Supports Gen 2 & Gen 3 Operation (20Gbps & 40Gbps)
— Supports USB and DisplayPort Tunneling
— Compliant to Universal Serial Bus 3.2 Specification
— Meets all USB 3.2 ECN & Compliance Testing Updates to date
— Compliant to Universal Serial Bus 2.0 Specification
— Integrated USB 2.0 Hub supports MTT

m DisplayPort Specification Compliant
= Compliant to DisplayPort version 1.4a
— 1x Dedicated DP Output
— DisplayPort alternate mode (Sink) support
- 1.62Gbps/2.7Gbps/5.4Gbps/8.1Gbps signal rates
— 2-Ln/4-Ln Firmware Configurable

B Security Feature Support
— Hardware Support for Digitally Signed Firmware (256-bit ECDSA)
— Integrated SHA256 Hash Engine
— Configurable for Verity-On-Update or Verify-On-Boot

m USB Functions
— Integrated USB 3.2 SuperSpeed 10Gbps Hub

— Supports up to 5x DFP (4x USB SS, 1x USB HS)

— Integrated USB Billboard Class 1.2.2 Device

= Implemented as a USB2 Virtual Device

— Configurable by supported USB PD Cont a 0 s PD Controllers)

— Supports firmware update over USB

m Full Sideband Signal Support
— Supports both Individual and Gan e t eration for All USB Ports
= Supports PWM LED Status Ligh
— SPI Interface for Firmware. Fir
— Management Interface for;

SB or I12C.

— Supports USB Battery Ch 1.2 (SDP, CDP, DCP)

— Support for Ven ifi i s eg. Apple 2.4A, Samsung, etc.

— Supports YD/T

— Supports i System is Suspend, Shut Down, or Disconnected

— Any Co i nfigured to Support USB Battery Charging

- nced CMOS process for low power consumption
- Inputs
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VIA Labs, Inc. VL830 USB4 End Point Device Controller
VL830 System Overview

VIA Lab’s VL830 is a USB4 Endpoint device controller, featuring an optimized cost-structure and full compliance with the USB4
specification. VL830 supports the full 40Gbps bandwidth of USB4 and offers both USB and DisplayPort functionality. VL830
operates at full performance when used with Thunderbolt™ 4 or USB4 systems, and is also backward compatible with systems

that support DisplayPort Alternate Mode over USB Type-C.

VL830 features a highly-integrated design, with built-in USB 3.2 SuperSpeed USB 10Gbps Hub, USB ub with Multiple
Transaction Translator Support, and a DisplayPort 1.4a output with up to 4-Lane HBR3 (32.4 Gbit/s

of USB SuperSpeed (10Gbps), SuperSpeed (5Gbps), High Speed (480Mbps), Full Speed (12Mbp .5Mbps)

VL830 utilizes a 10x10x1.03 mm Flip Chip-Chip Scale Package with 0.5mm ball rability and small
board size. Two of the downstream USB ports also feature integrated 10Gbps ings and improved
signal integrity for data-only USB Type-C applications. VL830 requires PD controller for both
upstream and downstream USB Type-C ports. If paired with the V ller, VL830 can share a single
SPI flash and offer improved integration without consuming a
VL830 features flexible firmware architecture, providing a ions in addition to in-field updates. Various
parameters including USB configuration, PD config setting, and GPIO behavior are changeable via
firmware. VL830 also features an optionally Controller for charging various devices such as

smartphones and tablets that can be config

ECDSA &
SHA256
USB Adapter d
Port DP Adapter Port
USB USB
DFU USB3.2 Hub BB

Figure 1 - VL830 Block Diagram
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VIA Labs, Inc.

USB Battery Charging Behavior

3 Concepts of Rapid Charging over USB:

mRapid Charging over USB enables charging of devices at rates in excess of baseline USB standards.

The current limit of USB 2.0 is 500mA for configured devices, and the current limit of USB 3.2 is 900mA for configured
devices. Depending on the device, Rapid Charging implementations typically feature current limits between 1000mA to
2400mA.

mIt is the Host/Hub’s responsibility to advertise Rapid Charging capabilities, and it is the Device’s responsibility

to recognize and determine those capabilities.

Rapid Charging over USB enables charging at rates in excess of baseline USB specifications, s0in order\to prevent a situation
where a device sinks more current than what a port is rated for, different manufacturers &€mploy various charging schemes in
an attempt to ensure safe and reliable operation with their respective device and charger. It goes without saying that Rapid

Charging will only occur when both Host/Hub and Device supports it.

B The rate at which a device charges is dependent upon the device.

This means that the device must determine the host/hub port’s capabilities to determine which charging mode to use. Also,
the rate at which a device charges can vary depending on the status,of the device. For example, some devices only charge at
their maximum rate when the battery is nearly depleted. When the battery is nearly full, they may switch to a trickle-charge

mode. The Host/Hub rapid-charging port has no control over this behavior.

Supported USB Charging Modes

SDP - Standard Downstream Port

This is a typical USB 2.0 or USB 3.2 port and does not explicitly support Rapid USB Charging. SDP is constrained to the
current limits as defined in the USB 2.0.0r USB 3.2'spec which are 500mA and 900mA respectively. While the actual current
limit is enforced by the polyfuse or power-switch providing current-limiting functionality for the downstream port, most USB
devices will not draw more than 500mA or 900mA under USB 2.0 or USB 3.2 modes.

CDP - Charging Downstream' Port
CDP is defined in the' USB Battery Charging Specification 1.2 and enables devices that are able to correctly recognize CDP to
simultaneously functionas a USB'device while drawing up to 1.5A for Rapid Charging when connected to the downstream

port of a USB{Host or Hub\that advertises CDP capability.

DCP' - Dedicated ‘Charging Port
DCP is“defined in the USB Battery Charging Specification 1.2 and has been in use on an unofficial basis prior to the official
USB Battery Charging ‘Specification. DCP is a dedicated charging mode, so when a device is charging under DCP, regular USB

operations such as data transfer to the device are not supported.

Special Modes
Various vendors such as Apple, RIM, Motorola, etc. may employ different detection mechanisms compared to other USB
devices and thus, may enter Rapid Charging under the previously mentioned charging modes. VL830 supports an auto

detection mechanism that provides charging for the majority of devices.
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Ball Out (VL830)

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19
A ALTNAUX AUXN_DP| VSSA USB_‘;RNO VSSA USB_:RPO VSSA US'i‘éTNO VSSA USB_‘LTPO VSSA |TXON_DP| VSSA [TXIN_DP| VSSA |TX2N_DP| VSSA [TX3N_DP| VSSA A
B ALTBAU X|auxe_op| vssa USB_;RPO VSSA USB_TNO VSSA USEZ;TPD VSSA USB_‘;TNO VSSA |TXOP_DP| VSSA [TXIP_DP| VSSA |TX2P_DP| VSSA |TX3P_DP| VSSA B
C USB;’SBU USB;’SBU VSSA | VSSA | VSSA | VSSA | VSSA | VSSA | VSSA | VSSA | VSSA | VSSA | VSSA | VSSA | VSSA | VSSA | VSSA | VSSA |HPDDP| C
D VSSA | vssA GPIO00
E USB3XO | USB3XI

G DP DM

H DP_E DM_E

J DP_D DM_D U?;,Llilm J
K| veon | vesa usaLepal
L pPC | DMC VSSA L
M DPB | DM_B TESTEN| M
N DPA | DMA | VSSA | VSSA | VssA VCC::O—L VSSA VSSA vcr:me_L vecalo L GPIO02 | GPIO03 [ N
P VSSA | VSSA | VSSA | VSSA | VssA VCC;:O—L VSSA USBPEL |USBOC1| P

R USB3TN4|USB3TP4| VSSA VSSA VSSA VSSA VSSA USBPE2 | USBOC2 R

T VSSA VSSA VSSA VSSA VSSA VSSA VSSA GPIO05 | GPIO04 T

U USB3RP4|USB3RN4[ VSSA VSSA VSSA VSSA VSSA VSSA VSSA VSSA VSSA VSSA VSSA VSSA VSSA VSSA VSSA GPIO07 | GPIO06 U

\% VSSA VSSA %PZ US%?BTPZ VSSA USB:;TPI US%:TPl VSSA USBijRpl USEi:;RPI VSSA |USBLED4| GPIO08 Vv

w usBaTN3|USB3TP3 USI373TN2 US%:TNZ VSSA USB:ETN1 US%?éTNl VSSA USTNl USEiSBRNl VSSA Ldfg:;g LI'JSJE(!:AI‘_TKI:I w
9 10 11 12 13 14 15 16 17 18 19

Figure 2 - VL830 Ball Diagram
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Ball List (VL830)

Ball# Ball Name Ball# Ball Name
Al ALT_AUXN c1 USB4SBU1
A2 AUXN_DP c2 USB4SBU2
A3 VSSA C3 VSSA

A4 USB4RNO_B c4 VSSA

A5 VSSA c5 VSSA

A6 USB4RPO_A cé6 VSSA

A7 VSSA c7 VSSA

A8 USB4TNO_B c8 VSSA

A9 VSSA c9 VSSA
A10 USB4TPO_A C10 VSSA
All VSSA ci1 VSSA
A12 TXON_DP C12 VSSA
A13 VSSA C13 VSSA
Al4 TXIN_DP C14 VSSA
A15 VSSA C15 VSSA
A16 TX2N_DP C16 VSSA
A17 VSSA c17 VSSA
A18 TX3N_DP c18 VSSA
A19 VSSA C19 HPD._DP
B1 ALT_AUXP D1 VSSA

B2 AUXP_DP D2 VSSA

B3 VSSA D3 VSSA

B4 USB4RPO_B D4 VSSA

B5 VSSA D5 VSSA

B6 USB4RNO_A D6 VSSA

B7 VSSA D7 VSSA

B8 USB4TPO_B D8 VSSA

B9 VSSA D9 VSSA
B10 USB4TNOLA D10 VSSA

B11 VSSA Di1 VSSA
B12 TXOP_DP D12 VSSA
B13 VSSA D13 VSSA
B14 TX1P_DP D14 VSSA
B15 VSSA D15 VSSA
B16 TX2P_DP D16 NC

B17 VSSA D17 GDBG002
B18 TX3P_DP D18 GPIOO1
B19 VSSA D19 GPIO00
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Ball List (VL830)

Ball# Ball Name Ball# Ball Name
E1 USB3XO Gl DP

E2 USB3XI G2 DM

E3 VSSA G3 VSSA

E4 NC G4 VSSA

E5 VSSA G5 VSSA

E6 VSSA G6 VSSA

E7 VSSA G7 VSSA

ES VSSA G8 VSSA

E9 VSSA G9 VSSA

E10 VSSA G10 VSSA

El1 VSSA G11 VSSA

E12 VSSA G12 VECA_DP
E13 VSSA G13 VSSA

E14 VSSA G14 VSSA

E15 NC G165 GDBGO00
E16 NC G16 NC

E17 GDBGO12 G17 GDBGO03
E18 USBPEQ G18 USBPE4
E19 USBOCO G19 USBOC4

F1 VSSA H1 DP_E

F2 VSSA H2 DM_E

F3 NC H3 VSSA

F4 USB3REXTP H4 VCCAH_M
E5 VSSA H5 VSSA

F6 VSSA He VSSA

F7 VSSA H7 VCCAO09_M
F8 VCCA10_U4 H8 VCCA09_U4
F9 VCCAL0_U4 H9 VCCA09_U4
F10 NE H10 NC

F11 NC H11 VCCA09_DP
F12 VCCA_DP H12 VSSA

F13 VSSA H13 VSSA

F14 VSSA H14 VCCAH_DP
F15 GDBGO11 H15 NC

F16 NC H16 NC

F17 GDBGO01 H17 GDBGO04
F18 USBPE3 H18 USBPE5
F19 USBOC3 H19 USBOC5
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Ball List (VL830)

Ball# Ball Name Ball# Ball Name
n DP_D L1 DP_C

32 DM_D L2 DM_C

13 VSSA L3 VSSA

14 VCCAH_U4 L4 VCCAH_U2
15 VSSA L5 VSSA

16 VCCA10_M L6 NC

37 VSSA L7 VSSA

18 VSSA L8 VDD

19 VSSA L9 VDD

310 VSSA L10 VDD

J11 VSSA L11 VDD

112 VSSA L12 VSSA

113 VSSA L13 VCE33
J14 NC L14 VSSA

J15 NC L15 GDBGO14
J16 NC L16 NG

117 GDBGOO05 L17 GPI

J18 USBLED2 / SPICK L18 VSSA

J19 USBLED1 / SPISI L19 VSSA

K1 VSSA M1 DP_B

K2 VSSA M2 DM_B

K3 NC M3 VSSA

K4 NC M4 VCCAH_L34
K5 VSSA M5 VSSA

K6 VCCA10_U2 M6 NC

K7 VSSA M7 NC

K8 VDD M8 VSSA

K9 VDD M9 VSSA

K10 VDD M10 VSSA

Ki1 VDD M1l VSSA

K12 VSSA M12 NC

K13 VGC33 M13 VSSA

K14 NC M14 VSSA

K15 GDBGO13 M15 GDBGO15
K16 NC M16 NC

K17 GDBGO06 M17 VBUSDETO
K18 SPICS M18 RESET_
K19 USBLED3 / SPISO M19 TESTEN

-10 -
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Ball List (VL830)

Ball# Ball Name Ball# Ball Name
N1 DP_A R1 USB3TN4
N2 DM_A R2 USB3TP4
N3 VSSA R3 VSSA

N4 VSSA R4 VSSA

N5 VSSA R5 VSSA

N6 VCCA10_L34 R6 VSSA

N7 VSSA R7 VSSA

N8 VCCA09_U2 R8 VSSA

N9 VCCA09_L34 R9 VSSA
N10 VCCA09_L12 R10 VSSA
N11 VCCA09_L12 R11 VSSA
N12 VSSA R12 V3SA
N13 VCCA10_L12 R13 VSSA
N14 VCCA10_L12 R14 VSSA
N15 VSSA R15 VCCAH 112
N16 NC R16 NC

N17 GDBGO07 R17 GDBGO09
N18 GPIOO02 R18 USBPE2
N19 GPI003 R19 USBOC2
P1 VSSA T1 VSSA

p2 VSSA T2 VSSA

P3 VSSA T3 VSSA

P4 VSSA T4 VSSA

P5 VSSA T5 VSSA

P6 VCCA10_L34 T6 VSSA

P7 VSSA T7 VSSA

P8 NC T8 VSSA

P9 VCCAO9_L34 T9 VSSA

P10 NE T10 VSSA

P11 VSSA T11 VSSA

P12 VSSA T12 VSSA

P13 NC Ti3 VSSA

P14 VSSA T14 VSSA

P15 NC T15 VSSA

P16 NC T16 NC

P17 GDBGO08 T17 GDBGO10
P18 USBPE1 Ti8 GPIOO05
P19 USBOC1 T19 GPIO04

-11 -



7R\
\\ /]
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Ball List (VL830)

Ball# Ball Name Ball# Ball Name
U1 USB3RP4 w1 USB3TN3
u2 USB3RN4 w2 USB3TP3
U3 VSSA W3 VSSA

U4 VSSA w4 USB3RP3
Us VSSA W5 VSSA

ue VSSA w6 USB3RN2_A
u7 VSSA w7 USB3RN2_B
us VSSA w8 VSSA

U9 VSSA w9 USB3TN2_A
u10 VSSA w10 USB3TN2_B
u11 VSSA wi1 VSSA

u12 VSSA w12 USB3TN1 A
u13 VSSA w13 WUSB3TN1_B
ui4 VSSA wi4 VSSA

u1s VSSA W15 USB3RN1_A
u16 VSSA w16 USB3RN1_B
u17 VSSA W17 VSSA

u18 GP1007 W18 USB4TMU_CLKO
u19 GPI006 W19 USB4TMU_CLKI
V2l VSSA

V2 VSSA

V3 VSSA

\Zi USB3RN3

V5 VSSA

V6 USB3RP2_A

V7 USB3RP2_B

V8 VSSA

V9 USB3TP2_A

V10 USB3TP2_B

Vil VSSA

V12 USB3TP1_A

V13 USB3TP1.B

V14 VSSA

V15 USB3RP1_A

V16 USB3RP1_B

V17 VSSA

V18 USBLED4

V19 GPI1008

-12 -
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Ball Descriptions (VL830)

Signal Type Definition

Name Type Signal Description
Input I A logic input-only signal
Output (0] A logic output only signal
Input/ Output 1/0 A logic bi-directional signal
Power PWR Power
Ground GND Ground
NC - No Connection
USB4 Interface
Ball Name Ball # I/0 Signal Description
USB4RPO_A A6 I USB4 UFP Differential RX%; Side A
USB4RNO_A B6 I USB4 UFP Differential RX=; Side A
USB4TPO_A A10 o) USB4 UFP Différential TX=; Side A
USB4TNO_A B10 o) USB4 UFPsDifferential TX+;\Side A
USB4RPO_B B4 I USB4{UFP Differential RX+; Side B
USB4RNO_B A4 I USB4 "UFP, Differential RX-; Side B
USB4TPO_B B8 (0] USB4 \UFP Differential” TX-; Side B
USB4TNO_B A8 o) USB4 UEP Differential TX+; Side B
uUsB4SBU1 C1 I/0 USB4 UFP Sideband use signal
usB4sBU2 c2 /0 USB4 UFP Sideband use signal
USB 2.0 Interface
Ball Name Ball# I/0 Signal Description
DP Gl 1/0 USB 2.0 UFP Differential D+
DM G2 /o USB 2.0 UFP Differential D-
DP_A N1 /o USB 2.0 DFP1 Differential D+
DM_A N2 /o USB 2.0 DFP1 Differential D-
DR(B M1 /o USB 2.0 DFP2 Differential D+
DM_B M2 /o USB 2.0 DFP2 Differential D-
DP_C L1 /o USB 2.0 DFP3 Differential D+
DM_C L2 /o USB 2.0 DFP3 Differential D-
DP_D 11 /o USB 2.0 DFP4 Differential D+
DM_D 12 /o USB 2.0 DFP4 Differential D-
DP_E H1 /o USB 2.0 DFP5 Differential D+
DM_E H2 /o USB 2.0 DFP5 Differential D-

-13 -
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Display Port Interface

Ball Name Ball# I/0 Signal Description
TXOP B12 o} Display Port 1.4 Differential TX0+
TXON A12 0 Display Port 1.4 Differential TX0-
TX1P B14 0 Display Port 1.4 Differential TX1+
TX1N Al4 0 Display Port 1.4 Differential TX1-
TX2P B16 0 Display Port 1.4 Differential TX2+
TX2N A16 0 Display Port 1.4 Differential TX2-
TX3P B18 0 Display Port 1.4 Differential TX3+
TX3N A18 0 Display Port 1.4 Differential TX3-
ALT_AUXP B1 /0 Display Port AUX Channel(Positive (Alt-Mode)
ALT_AUXN Al /0 Display Port AUX Channel Negative (Alt-Mode)
AUXP_DP B2 /o Display Port AUX Channel Positive (USB4)
AUXN_DP A2 /o Display Port ‘AUX Chanhel Negative (USB4)
HPD_DP C19 I Display/ Port"Hot Plug ‘Detect
Test Pin
Ball Name Ball# I/0 Signal Description
Test Made Enable
TESTEN M19 I Low: Normal, mode.
High: Tést mode.
USB4TMU_CLKI W19 I USB4  TMU Clock Input for TMU test.
USB4TMU_CLKO W18 (0] USB4 TMU Clock Output for TMU test.

Power and Ground

Ball Name Ball# I/0 Signal Description

A3, A5, A7, A9, Al1, Al3, Al5, Al7, Al9, B3, B5, B/, B9,
B11, B13, B15, B17, B19, €3, €4, C5, C6, C7, C8, C9, C10,
C11, C12, C13, C14, C15, C16, €17, C18, D1, D2, D3, D4,
D5, B6, D7, D8, D9, D10, D11, D12, D13, D14, D15, E3,
Es{E6) E7, E8, E9, E10f E11, E12, E13, E14, F1, F2, F5,
F6, F7,P13, F14, G3, G4, G5, G6, G7, G8, G9, G10, Gi1,
G13, 'G14) H3, H5,'H6, H12, H13, 13, 15, 17, 18, 19, 110,

VSSA J11, 112, 313, K1, K2, K5, K7, K12, L3, L5, L7, L12, L14, GND  Ground
L18, L19, M3, M5, M8, M9, M10, M11, M13, M14, N3, N4,
N5, N7, N12, 'N15, P1, P2, P3, P4, P5, P7, P11, P12, P14,
R3, R4, RS, R6, R7, R8, R9, R10, R11, R12, R13, R14, T1,
T2, T3, T4, T5,T6, T7, T8, T9, T10, T11, T12, T13, T14,
T15,U3, U4, U5, U6,U7, U8, U9, U10, Ull, U12, U13, Ul4,
V15, Ul6, U17, V1, V2, V3, V5, V8, V11, V14, V17, W3,
W5, W8, Wi1l, W14, W17

VDD K8, K9, K10, K11, L8, L9, L10, L11 PWR 0.9V Core Power

VCCA09 H7, H8, H9, H11, N8, N9, N10, N11, P9 PWR 0.9V Analog Power

VCCA10 F8, F9, 16, K6, N6, N13, N14, P6 PWR  1.05V Analog Power

VCCA F12, G12 PWR  1.05V DP Block Analog Power
VCC33 K13, L13 PWR 3.3V Logic I/O Power

VCCAH H4, H14, 14, L4, M4, R15 PWR 3.3V Analog Power

-14 -
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Analog Command Block

Ball Name Ball# I/0 Signal Description

USB3XO El (0] 25M Crystal Output

USB3XI E2 I 25M Crystal Input

USB3REXTP F4 I Connect to External Reference Resistor (20K+/- 1%)

USB 3.2 Interface

Ball Name Ball # I/0 Signal Description

USB3RP1_A V15 I USB 3.2 DFP1 Differential RX+; Side A
USB3RN1_A W15 I USB 3.2 DFP1 Differential RX-; Side A
USB3TP1_A V12 0 USB 3.2 DFP1 Differential TX+; Side A
USB3TN1_A W12 O USB 3.2 DFP1 Differentialy TX-; Side A
USB3RP1_B V16 I USB 3.2 DFP1 Differential RX+; Side B
USB3RN1_B W16 I USB 3.2 DFP1 _Differential RX-;\Side B:
USB3TP1_B V13 0 USB 3.2 DFP1 Differential TX+; Side B
USB3TN1_B W13 0 USB 3(2 DFP1 Differential TX=; Side B
USB3RP2_A V6 I USB 3.2 DFP2 Differential, RX+; Side A
USB3RN2_A W6 I USB 3.2 DFP2'Differential RX-; Side A
USB3TP2_A V9 0 USB 3.2 DFP2 Differential TX+; Side A
USB3TN2_A w9 0] USB 3.2 DFP2 Differential TX-; Side A
USB3RP2_B V7 I USB 3.2'DFP2 Differential RX+; Side B
USB3RN2_B W7 I USB 3.2 DFP2 Differential RX-; Side B
USB3TP2_B V10 (0] USB 3.2 DFP2 Differential TX+; Side B
USB3TN2_B W40 (e} USB 3.2 DFP2 Differential TX-; Side B
USB3RP3 w4 I USB 3.2 DFP3 Differential RX+
USB3RN3 V4 I USB 3.2 DFP3 Differential RX-
USB3TP3 W2 0] USB 3.2 DFP3 Differential TX+
USB3TN3 W1 0] USB 3.2 DFP3 Differential TX-
USB3RP4 U1 I USB 3.2 DFP4 Differential RX+
USB3RN4 u2 I USB 3.2 DFP4 Differential RX-
USB3TP4 R2 0 USB 3.2 DFP4 Differential TX+
USB3TN4 R1 O USB 3.2 DFP4 Differential TX-

-15 -
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VL830 USB4 End Point Device Controller

Side Band Signal and Miscellaneous

Ball Name

Ball# I/0 Signal Description

USBPEO

UFP USB PE / I2C Shared Pin (Firmware Programmable)
USB Power Enable Mode

E18 (0} High: Enable
Low: Off

12C Master Mode: SCL

USBOCO

UFP USB OC / I2C Shared Pin (Firmware Programmable)

Must be pulled high if NC. (3.3V Max)
E19 IorI/O High: Normal
Low: Port Over Current Event

I12C Master Mode: SDA

USBPE1

DFP1 USB PE / I2C Shared

USB Power Enable Mod
P18 (0] High: Enable
Low: Off

12C Master

USBOC1

DFP1 USB C 1 2 irmware Programmable)

P19 IorI/O

USBPE2

aster Mode: SCL

USBOC2

USB OC / 12C Shared Pin (Firmware Programmable)

Must be pulled high if NC. (3.3V Max)
High: Normal
Low: Port Over Current Event

12C Master Mode: SDA

USBPE3

DFP3 USB PE / I2C Shared Pin (Firmware Programmable)
USB Power Enable Mode

High: Enable
Low: Off

12C Master Mode: SCL

DFP3 USB OC / 12C Shared Pin (Firmware Programmable)

Must be pulled high if NC. (3.3V Max)
High: Normal
Low: Port Over Current Event

12C Master Mode: SDA

USBPE4

DFP4 USB PE / I2C Shared Pin (Firmware Programmable)
USB Power Enable Mode

G18 (0] High: Enable
Low: Off

12C Master Mode: SCL

USBOC4

DFP4 USB OC / 12C Shared Pin (Firmware Programmable)

Must be pulled high if NC. (3.3V Max)
G19 IorI/O High: Normal
Low: Port Over Current Event

12C Master Mode: SDA

USBPES

DFP5 USB PE
H18 (6]
USB Power Enable Mode

-16 -
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High: Enable
Low: Off

DFP5 USB OC

USBOC5 H19 I Must be pulled high if NC. (3.3V Max)
High: Normal
Low: Port Over Current Event

Reset Input of Controller

RESET_ M18 I Low: Reset
High: Normal Operation
VBUSDET0 M17 I UFP Vbus Detection (3.3V Max)

DFP1 LED Indicator / SPISI shared pin.

LED1/SPISI 19 1/0 Active High Output for LED Use.
DFP2 LED Indicator / SPISCLK shared pin.

LED2/SPICK 118 1/0 Active High Output for LED Use.
DFP3 LED Indicator / SPISO shared pin.

LED3/SPISO K19 1/0 Active High Output for LED Use.
SPICS

SPICS K18 1/0 Active Low Output for SPI CS+# Use
DFP4 LED Indicator

LED4 vis © Active High Output for LED Use
GPI

GPI L17 I Input only for Security option

GPIO00 D19 1/0 GPIO
Available for GPIO Wse, Config via Firmware Setting.
GPIO

GPI1001 D18 1/0 Available fof GPIO Use, Config\via Firmware Setting.
GPIO

GPI002 N18 /o Available for GPIO \Use, Config via Firmware Setting.
GPIO

GPI003 N19 /0 Available for GPIQ Use, Config via Firmware Setting.
GPIO

GPI004 Ti9 /o Available for GPIQ Use, Config via Firmware Setting.
GPIO

GPI005 T18 1/0 Available for GPIO Use, Config via Firmware Setting.
GPIO

GPIO06 u1s /o Available for GPIO Use, Config via Firmware Setting.
GPIO

GPIO07 U1s /0 Available for GPIO Use, Config via Firmware Setting.
I2C Slave mode: SDA
GPIO

GPIO08 Vig 1/0 Available for GPIO Use, Config via Firmware Setting.
12C Slave mode: SCL

GDBGOO00 G15 I/0 Internal Debug Reserved.

GDBGOO01 F17 1/0 Internal Debug Reserved.

GDBGO02 D17 I/0 Internal Debug Reserved.

GDBGO03 G17 I/0 Internal Debug Reserved.

GDBGO04 H17 1/0 Internal Debug Reserved.

GDBGOO0S J17 I/0 Internal Debug Reserved.

GDBGO06 K17 I/0 Internal Debug Reserved.

GDBGOO07 N17 I/0 Internal Debug Reserved.

GDBGO08 P17 I/0 Internal Debug Reserved.

GDBGO09 R17 I/0 Internal Debug Reserved.

GDBGO10 T17 I/0 Internal Debug Reserved.

GDBGO11 F15 I/0 Internal Debug Reserved.

GDBGO12 E17 I/0 Internal Debug Reserved.

GDBGO13 K15 1/0 Internal Debug Reserved.

GDBGO14 L15 I/0 Internal Debug Reserved.

GDBGO15 M15 I/0 Internal Debug Reserved.
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Electrical Specification

Absolute Maximum Rating

Symbol Parameter Min Max Unit Note
Tsre Storage Temperature -55 125 °C —
V33 3.3V Power Supply Voltage -0.5 3.63 \% -
Vios 1.05V Input Voltage -0.5 1.1 \Y —
Voo 0.9V Input Voltage -0.5 0.99 \Y —
Vin Input voltage at I/0 pins -0.5 Ei \?;ji())g;d Vv -
Veso Electrostatic Discharge -2000 2000 Vv n‘g’(‘;:ln Body
6 Lr:]ecrgc‘)ar: ;fﬂsgfnrl‘)ci:n?erwee” FCCSP For 6-layer PCB: 25.5 C/W )\ pes
B L:ecrtrl';ar: fesistance betWeen  kccsp For 6-layer PCB: 11.2 dgw | gefinitions
8 Lﬁrt'gar: ;enfj'sgzgge between  £rcsp For 6-layer PCB: 7.8 ocpw ( JESDS1-7
Py Power dissipation — 2 "

Note: Stress above conditions may cause permanent damage to the device.

Functional operation of this device should be restricted to the conditions described.

Note: About thermal factors, T, is the concerned ambient temperature{and

Bca = 655 - O5c

T)=6.*Py+ T,

Tc=0,*Pp+ T,

Operating Conditions
Symbol Parameter Min Max Unit Note
Ta Ambient Temperature 0 65 °C —
T; Junction Temperature 0 105 °C —
Vi3 3.3V Power Supply Voltage 3.0 3.465 Vv —
Vios 1.05V Input Voltage 1.0 1.1 \ —
Voo 0.9V Input Voltage 0.81 0.99 Vv —
Vi Input Low Voltage — 0.8 \ —
Vi Input High Voltage 2.3 — \Y —
Voo Output Low Voltage — 0.4 \Y Ior=4mA
Von Output, High Voltage 2.4 — \Y Ton=4mA
In Input Leakage Current — +/-10 HA 0<V;<Vss3
Ioz Tristate Leakage Current — +/-20 MA 0<V,<Vss3

Note: The solution using"VL830 should guarantee meeting one of the operating conditions.

i.e. either Ta is lower than 65C or Tj is lower than 105C.
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Power consumption
The following consumption value applies up to typical condition.

TBD

Note: TA=25°C, V33=3.3V, V105=1.05V, Vog=0.9V
SSP: Super Speed Plus (USB3.2 10Gbps) Device
SS: Super Speed (USB3.2 5Gbps) Device
HS: High Speed (USB2.0) Device

VL830 USB4 End Point Device Controller
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Timing Requirements for SPI Flash

SPI flash ROM is used to store the FW data for VL830. This section specifies the SPI timing requirements for the device

tCEh_)‘|<—t‘35“—>|
spics T\ e

SPICK

SPISI

SPISO

SPI Timing (7.8125 MHZ Ope

Symbol Parame \ \ \ Min Typ Max Units
fer Clock frequency \ 7.8125 MHz
. v ns
tesh Chip enable (SPIC e 800

20 ns

0 ns

20 ns

10 ns

5 ns

72 ns

ten |last clock to chip enable (SPICS) high 72 ns

*Fast read mode must be supported.
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General Reflow Profile Guidelines

1 !

Max. Ramp Up Rate = 3°Cls
© Max. Ramp Down Rate = 6°C/s
- T L
-

- ITmI [Preheat Area |
@ + 1 ¥

T

@

Q Tmin

£

L4} - ts
o

25
e Tiime 25°C to Peak

Figure 4 - Reflo

Pb-Free Assembly

Temperature Min (T,,,,)
Temperature Max (T,,.5)

150 °C

200 °C
60-120 seconds
3 °C/second max.

217 °C
60-150 seconds

260 °C

30" seconds

6 °C/second max.
8 minutes max.

Reference: JSTD-020E

*Note 1: All temperatures refer to the center of package, measured on package body surface
*Note 2: The reflow condition may vary with PCB design; pitch; size; reflow; condition; solder and supplier, please contact
your solder, reflow and vendors.
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Package Mechanical Specifications (VL830)

RO MATEICrEITRRSNE 2N
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Dimension in mm

Symbol T nom | MAX
A 0.95 1.03 1.11
Al 0.11 0.16 0.21
A2 0.81 087 0.93
A3 0.42 | 0.45 0.48
c 0.37 | 0.42 0.47
D 9.00 10.10

9.90 10.10

c
A2
A

—

<T

SOLDER BALL
SEATING PLANE

DETAIL : "A”

Figure 5 — Mechanical Specification — FCCSP (10x10x1.03 mm) Package
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Package Top Side Marking & Ordering Information

VX: First character stand for
Company brand name and
second character stand for
product attribute

NNN: Product Name Series

YYWW: Date Code
YY: Year; WW: Week

RRCDEFFFFF

ompliance

RR CDEFFFFF

0 0
t

Revision code In $
Fi de Marking

Ordering Informati

Please contact VIA Labs r distributor in your region for ordering part number details.
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VL830 USB4 End Point Device Controller

VIA Labs, Inc.

www.via-labs.com

7F, 529-1, Zhongzheng

Xindian Distri i 2 iwan, R.O.C.
i Labs, I Il Rights Reserved.

may be reproduced, transmitted, transcribed, stored in a retrieval system, or translated into

or by any means, electronic, mechanical, magnetic, optical, chemical, manual or otherwise
permission of VIA Labs, Inc. The material in this document is for information only and is subject
ice. VIA Labs, Inc. reserves the right to make changes in the product design without reservation

All trade are the properties of their respective owners.

No license is granted, implied or otherwise, under any patent or patent rights of VIA Labs, Inc. VIA Labs, Inc. makes no
warranties, implied or otherwise, in regard to this document and to the products information described in this document.
The information provided by this document is believed to be accurate and reliable as of the publication date of this
document. However, VIA Labs, Inc. assumes no responsibility for any errors in this document. Furthermore, VIA Labs,
Inc. assumes no responsibility for the use or misuse of the information in this document and for any patent infringements
that may arise from the use of this document. The information and product specifications within this document are
subject to change at any time, without notice and without obligation to notify any person of such change.
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