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Revision History

Rev Date Note Initial

0.80 09/14/2018 Preliminary release HC

Remove the support of SCP/FCP
Remove redundant USB Full Speed DC/AC Characteristics
Remove built-in Ra and related spec

1.00 12/14/2018 HC
Update Figure 1 by removing Vconn as power source

Update Figure 3 by adding the support of Analog USB-C Audio

Add Certification TID
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Product Features

VL105
DisplayPort Alt-mode & PD 3.0 Controller for USB-C Devices

BCC Logic & PD 3.0 Engine supporting one charging UFP and two DRP DFPs

— Compliant to USB Type-C Cable and Connector Specification Revision 1.3

— Compliant to USB Power Delivery Specification Revision 3.0 Version 1.1

— Integrated Type-C transceivers, supporting one charging UFP and up to two DRP DFPs
= Built-in pull-up/pull down resistors, including Rp, Rd

— Built-in Vconn power switch

EDP Alt-mode Configuration and SBU Switch

— Compliant to VESA DisplayPort Alt Mode on USB Type-C Standard Version 1.0a

— DP mode Discovery/Enter/Exit; DP configure, status update, source/sink connection detection
— Built-in AUX/SBU switch for DP Alt-mode or USB-C analog audio

BUSB-C Charging UFP Capability

— Charging connected PD hosts once external power is available
— Support Provider and Consumer roles

— Support PD Power Rule up to 100W

— Support dead battery charging and PD 3.0 Fast Role Swap

HETwo USB-C DRP DFPs Capability

— Support Provider and Consumer roles

— Support PD Power Rule up to 100W as Sink and 15W as Source

— Either DFP port can charge host (as sink) by first-plugin-first-serve basis, the other port is then set to source mode only
— Built-in D+/D- Charging ePHY for chargers using D+/D- as protocol\handshake

BUSB Interface and USB Billboard Device

— USB Billboard compliant to USB Device ClassDefinition for Billboard ‘Devices Revision 1.21

— Integrated in-house USB 2.0 Full-speed PHY

— Proprietary design for interchangeable charge through ‘audio to select USB routing by first-plugin-first-serve basis

HFast 8051 Macro Cell 80C32-Compatible Microcontroller
— Standard 1T 8051 instruction set with. embedded Mask ROM and SRAM
— Support external SPI flash or sharing SPI'flash with VLI Hub controller for firmware upgrade

HBuilt-in Oscillator, Voltage Regulators, Voltage Detector, and Current Detector
— Built-in trimmed RC oscillator

- 5.0V-to-3.3V LD@ and 3.3V-to-1.8V LDO

— Vbus Voltage Detector,and Vbus Current Detector for monitoring power safety

ESmart Auto-standby
— Automatically‘entering ‘'deep power saving mode when connected interface is in idle state

BGPIOs for Special Function and Control
— 15 GPIOs on QFN60 and 11 GPIOs on QFN48 for application customization and one I?C master interface

EPhysical
— QFN 60 green package (7x7x0.85 mm) for VL105-Q6
— QFN 48 green package (6x6x0.85 mm) for VL105-Q4 (pin compatible to VL103-Q4)

HCertification
- TID: 39, ID: 35048

HApplications
— USB-C charge through dongle or Multi-function dongle with any port charge through
— USB-C interchangeable charge through audio dongle
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VL105 DP Alt-mode & PD 3.0 Controller
VL105 System Overview

VIA Lab’s VL105 is a highly integrated single chip DisplayPort Alt-mode and Power Delivery 3.0 controller for USB-C devices
designed for USB-C multi-function docks with charge through and interchangeable charge through audio dongles. Integrated
USB-C charging UFP, VL105 can perform DP Alt-mode video output functionality and simultaneously charging connected PD
host once external power is detected. Two integrated USB-C DRP DFPs can either connect to USB-C power adapter to charge
PD host or connect to USB-C devices to access data transfer. D+/D- charging ePHY is integrated on both DRP DFPs to support
chargers using D+/D- to do protocol handshake. Either DFP port can charge host by first-plugin-first-serve®basis. VL105's Device
Policy Manager could negotiate power rules between its DFP and UFP then enable power charge throughaCharging a host under
dead battery mode and PD 3.0 fast role swap are supported. A proprietary design for USB D+/D- routing, is‘implemented by
first-plugin-first-serve basis to support interchangeable charge through audio. SBU switch fis built-in' to ‘support USB-C cable
flipping feature and can support USB-C analog audio. USB Billboard device function is ihcluded to meet "VESA DP Alt-Mode on
USB Type-C” spec. VL105 also support smart auto-standby that automatically entering ‘deep powersaving mode when connected

interface is in idle state which is suitable for smart phone accessories.

Built-in trimmed RC oscillator, linear voltage regulators, Vbus voltage and current detectors; VL105 can work perfectly by Vbus
power and monitor abnormal power behavior. Up to 15 GPIO pins are available for specific'application usage. The SPI interface
can support external SPI flash or sharing SPI flash with VLI Hub controller, for firmware upgrade. VL105 is available in QFN 60L

(7x7x0.85 mm) that supports two DRP DFPs. QFN 48L (6x6x0.85 mm) supports one DRP DFP and pin compatible to VL103-Q4.

SBU1_DP3, SBU2_DP3 Vbis CS2_P/CS2_N DP_U,DM_U
LI\ ?\BUL SBU2 £ CS3_P, CS3_N / DP_U2, DM_U2
\l" \,L ¥ { {./ \}
AUXP DP Pawer Current Billboard USB PHY ~——- DP_D1, DM_D1
' Alt-mode & Voltage Sensin & Virtual & Link
AUXN | ePHY Detector & OC HID & Charging | _ N
& SBW Mux Devices Mux —7— DP_D2, DM_D2
ROM 5T33(D0O CC Logic
RC Local & PD 3.0
Osc. Policy PD 3.0 BMC [ ——> USB-CDRP2
Manager Engine PHY
SRAM 33T18 LDO
- CC Logic CC Logic
W < FENC P 5.0 8051 botey PD 3.0 FaMC K== UsB-C DRP1
i ’ . olic . — a
Charging PHY Engine Manager Engine PHY [
UFP
GPIO/SPI/I12C Interface
GPIOs/12C 5PI

Figure 1 — VL105 Block Diagram
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Typical Applications

n large Through Dongle

Figure 2 - Generic VL105-Q4

Figure 3 - VL105-Q6 USB-C Interchangeable Charge Through Audio Dongle
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Pinout
g 3 & § T 8 8 8 5 &8 8 3 8 8 =5

s voosv [ | | Joomuz a0
a1 veess || L |\ bmopz 29
48 opio15 | | ], ©Plb24 28
49 GPIO4 I: ] CS2_P 27
50 DvCC18 I: j CS2_N 26
51 GPIO1 I: % CS3_P 25
52 epo2 | | CS3N 24
53 RESET_ [ | V L 1 0 5 ] ePoto 23
54 TESTEN [ | ] ePon 2
55 SPI_CS_ 0SCVDD180 21
- DP Alt-mode & u
56 SPI_Q [:: ::] LDOVDD330 20
57 SPI_CLK |: P D 3 - 0 C o n t ro I I e r :| LDOVDDS 19
58 sPib | | j REXT 18
59 ne [ ] O QF N -60 || veus_peTt 17
6 cciorz | | || veus_peT2 16

[]

©
o
o
-
Q
O

AUXP
AUXN
HPD
SBU1
SBU2

NI NI

cc2u
Ccc1u
15 VBUS_DET3

5
6
7
8
9
10
13
14

Figure 5 — VL105 QFN-60 Pin Diagram
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36
35
34
33
32
25

DM_IN

:| GPIO3

s vopsv | | ] oeon 2
38 veeas || ] eslpy 2
39 epioa | | ] esn 2
40 ovccts [ | | ]BoosT_vTRL 21
# epior | | V L 1 0 5 ] TePiot0 ) 20
42 epio2 | | ] eriott 19
43 RESET_ |: D P Alt m O d e & :| 0SCVDD180 18
-
a4 TESTEN | | || Loovopazo 17
45 SPICS_ I: PD3_0 ContrOI Ier :| LDOVDD5 16
46  SPLQ VCONNIN33 15
[ H
a1 sPiclk [ | O QF N -4 8 ] RexT 14
48  SPLD VBUS_DET1 13
Y N

[ ]

L A S T T L L

CC1. D
CC2«D
12 VBUS_DET2

1
2
3
4
5
6
7
8
9
10
11

Figure 6 — VL105 QFN-48 Pin Diagram
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Pin List

Table 1 - VL105 QFN-60 Pin List

Pin Pin Name Pin Pin Name
1 VCONN2 31 DP_U2
2 CC2DP2 32 DP_D1
3 CC1DP3 33 DM_D1
4 VCONN3 34 DM_U

5 CC2DP3 35 DP_U

6 AUXP 36 VCC33
7 AUXN 37 GPIO14
8 HPD 38 GPIO13
9 SBU1 39 GPIO12
10 SBU2 40

11 SBU1DP3 41

12 SBU2DP3 42

13 CC2u 43

14 CC1luU 44

15 VBUS_DET3

16 VBUS_DET2

17 VBUS_DET1

18 REXT

19 LDOVDD5

20 LDOVDD330

21 OSCvDD180

22 GPIO11

23 GPIO10

24 CS3_N TESTEN
25 CS3_P 55 SPI_CS_
26 CS2_N 56 SPI_Q
27 CSs2_P 57 SPI_CLK
28 DP_D2 58 SPI_D
29 DM_D2 59 NC

30 DM_U2 60 CC1DP2

-10 -
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Table 2 - VL105 QFN-48 Pin List

Pin Pin Name Pin Pin Name
1 VDD5IN 25 DM_IN

2 CCi_D 26 DM_OUT
3 CC2_D 27 DP_OUT
4 ODV5DP 28 DM_U

5 AUXP 29 DP_U

6 AUXN 30 VCC33

7 HPD 31 GPIO9

8 SBU1 32 GPIOS8

9 SBU2 33 GPIO7
10 cca2_u 34 GPIO6
11 CCi1_U 35 GPIO5
12 VBUS_DET2 36 GPIO3
13 VBUS_DET1 37

14 REXT 38

15 VCONNIN33 39

16 LDOVDD5 40

17 LDOVDD330

18 OSCvDD180

19 GPIO11

20 GPIO10

21 BOOST_VTRL

22 CS_N

23 CS_P

24 DP_IN

-11 -
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Pin Descriptions

Signal Type Definition

Name Type Signal Description

Input I A standard input-only signal

Output 0] A standard active driver

Input/ Output I/0 A bi-directional signal

Analog bias Asias ﬁgfvl/%?—kblas or reference signal. Must be tied to external resistor and/or capacitor bias
Power PWR A power pin

Ground ] GND A ground pin

USB-C Interface

Pin Name QFN60 QFN48

CC1_U (CC1U) 14 11

CC2_U (Cc2u) 13 10

CC1_D (CC1DP2) 60

CC2_D (CC2DP2) 2

CC1DP3 3 —

CC2DP3 5 —

SBU1 9 8

SBU2 10 9

SBU1DP3 11 — P DFP Port3 Sideband Use 1
SBU2DP3 12 DRP DFP Port3 Sideband Use 2

USB Interface & US

Pin Name Q I/0 Signal Description

DP_U 35 I/0 D+ Data Line to USB Billboard Device or Data Input
I/0 D- Data Line to USB Billboard Device or Data Input
I/0 D+ Data Line Connect to DFP Port2
I/0 D- Data Line Connect to DFP Port2
I/0 D+ Data Line Connect to DFP Port3
I/0 D- Data Line Connect to DFP Port3
I/0 D+ Data Line Connect to Upstream Facing Port (to Hub)
I/0 D- Data Line Connect to Upstream Facing Port (to Hub)

DP Alt-mode Interface

Pin Name QFN60 QFN48 I/0 Signal Description

AUXP 6 5 1/0 DP AUX Channel Positive (DRP DFP Port2 SBU1)

AUXN 7 6 1/0 DP AUX Channel Negative (DRP DFP Port2 SBU2)

HPD 8 7 I DP Hot Plug Detect

-12 -
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Pin Name QFN60 QFN48 I/0 Signal Description
SPI_CS_ 55 45 0 Serial Flash Chip Enable
SPI_D 58 48 (¢} Serial Flash Data Input
SPI_Q 56 46 I Serial Flash Data Output
SPI_CLK 57 47 0 Serial Flash Clock

Analog Command Block
Pin Name QFN60 QFN48 I/0 Signal Description
REXT 18 14 Aeins gg:un;f:tygo Externa d
LDOVDD5 19 16 PWR 5V Input for 5
LDOVDD330 20 17 PWR
OSCVDD180 21 18 PWR
VCONNIN33 — 15 PWR
VBUS_DET1 17 13 I put for Removal Detection
VBUS_DET?2 16 12 I ower Input for Removal
VBUS_DET3 15 _ s Power Input for Removal
CS_P (Cs2_P) 27 23 Current Sensing Positive Input
CS_N (CS2_N) 26 22 rt2 Current Sensing Negative Input
CS3_P 25 — P Port3 Current Sensing Positive Input
CS3_N 24 — DFP Port3 Current Sensing Negative Input
BOOST_VTRL — Boost Voltage Control Input
VDDS5IN (VCONN2) 5V Input Power for DRP DFP Port2 VCONN
VCONN3 5V Input Power for DRP DFP Port3 VCONN
ODV5DP Open-Drain IO for 5V Video Power Control

Signal Description

Test Mode Enable; Internal pull down
Do not connect for normal operation.

Signal Description

E-fuse Power Input, Connecting to 3.3V in Normal Use

VCC33 36, 47 30, 38 PWR Digital 3.3V IO Power
DVCC18 50 40 PWR Digital 1.8V Core Power
VSS EPAD EPAD GND Ground

-13 -
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VL105 DP Alt-mode & PD 3.0 Controller

Pin Name QFN60 QFN48 I/0 Signal Description
RESET_ 53 43 I External Chip Reset
GPIO1 51 41 I/0 General Purpose I/O
GPIO2 52 42 I/0 General Purpose I/0
GPIO3 45 36 I/0 General Purpose I/O
GPIO4 49 39 I/0 General Purpose I/0
GPIO5 44 35 I/0 General Purpose I/O
GPIO6 43 34 I/0 General Purpose I/O
GPIO7 42 33 I/0 General Purpose I/0
GPIOS8 41 32 I/0 General Purpose I/O
GPIO9 40 31 I/0 General Purpose I/0O
GPIO10 23 20 I/0 General Purpose I/0O
GPIO11 22 19 1/0 [
GPIO12 39 - 1/0

GPIO13 38 - 1/0

GPIO14 37 — 1/0

GPIO15 48 — 1/0

NC 59 — —

-14 -
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Electrical Specification

Absolute Maximum Ratings

Symbol Parameter Min Max Unit Note

Tste Storage Temperature -55 125 °C —

Vop33 3.3V Power Input Voltage -0.5 3.69 Y —

Vbpso 5V Power Input Voltage -0.5 5.5 Y —

Vo Output Voltage at any output -0.5 VCC+ 0.5 Y —

Vesp Electrostatic Discharge -2 2 kv ody Model
Note:

1. Stress above conditions may cause permanent damage to the device. Functional operation of thi
restricted to the conditions described.

Recommended Operating Conditions

Symbol Parameter Min Typ
LDOVDD5 5V to 3.3V LDO 5V Power Input 4.5 5

VCC33 Digital IO power 3.3V 3.0
DVCC18 Digital Core power 1.8V 1.62
DGND Ground — Y
Ta ] Ambient Temperature _ 0 °C
General I0 DC Characteristics
Symbol Parameter Unit Note
Vi Input Low Voltage 0.8 \Y —
Vi 3.6 \Y —
VoL 0.4 \Y IOL=15.8mA
Von — \Y IOH=26.5mA
I Input Le +/-10 HA 0<VIN<VCC
Ioz Tristate — +/-10 HA 0<VOUT<VCC
gulator

Min Typ- Max Unit Note

3.0 3.3 3.6 \Y

1.71 1.8 1.89 Vv

100 mA
Internal 5V to 3.3V LDO Regulator

Parameter Min Typ- Max Unit Note
Input Voltage 4.5 5.0 5.5 Y
Output Voltage 3.135 3.3 3.465 Y
Max. Output Current 100 mA

- 15 -
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PD BMC DC/AC Characteristics

Symbol Parameter Min Max Unit Note
VeMcswinG Voltage Swing 1.05 1.2 \% -
ZBMCDRY Drive Output Resistance 33 75 Q —
Temcr Rise Time 300 ns —
Temcr Fall Time 300 ns —

USB Full Speed DC/AC Characteristics

Symbol Parameter

Vi1 High state input level

Vinz High-z state input level

Vi Low state input level

Vor Differential input sensitivity
Vem Differential common mode
Vo Low state output level

Vo High state output level

Vcrs Output signal crossover voltage
Reu Bus pull-up resistor

Zprv Driver output resistance
Trr Full-speed Rise Time

Trr Full-speed Fall Time

-16 -
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Package Mechanical Specifications

QFN-60 Pb-free Maximum Temperature for IR Reflow

Parameter Value Unit
Maximum Temperature Tp 250 °C
Max Time within 5°C of Tp 30 seconds

2 X [Elead€] D
El

|

O\—PIN§I IDENTIFY-Laser Mark // |ece|C

(2]

7 X [&]aaa]C]
TOP VIEW

YAT

/

|_|_|_l \
hjeee|C l\| 000pPOOORO0000

SEATING PLANE

Dimension in mm | Dimension in inch
MIN NOM MAX MIN NOM MAX
0.80 | 0.85 0.90 || 0.031 | 0.033 0.035
0.00 0.02 0.05 | 0.000 | 0.001 0.002
0.20 REF 0.008 REF
0.15 0.20 0.25 | 0.006 | 0.008 0.010
6.90 | 7.00 7.10 | 0.272 | 0.276 0.280
Ly 6.90 7.00 7.10 | 0.272 | 0.276 0.280
BEOERE - i 4.30 4.40 4.50 0.169 | 0.173 0.177

430 | 440 | 450 | 0.169 | 0.173 | 0.177
0.40 BSC 0.016 BSC
0.30 | 040 | 050 || 0.012 ]| 0.016 | 0.020
= K | 020 | — | —— ] 0.008 | ——— | -——-
- R 10075 | —— |0.125 | 0.003 | ——— | 0.005
< caa 0.10 0.004
vannnnnS bbb 0.07 0.003
cce 0.10 0.004
ddd 0.05 0.002
eee 0.08 0.003
BOTTOM_VIEW £1f 0.10 0.004

NOTE:
1. CONTROLLING DIMENSION : MILLIMETER

2. REFERENCE DOCUMENT: JEDEC MO-—220.

Figure 7 - QFN 60L 7x7x0.85 mm Mechanical Specification
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QFN-48 Pb-free Maximum Temperature for IR Reflow

Parameter Value Unit

Maximum Temperature Tp 250 °C

Max Time within 5°C of Tp 30 seconds

2X[D]oa0c] D &

PIN1 IDENTIFY:
Laser Mark
(8]

2% [2]aaa]C]

ng

/X\
[]ece]C] \ nnm:.nnnnnnnnl

SEATING PLANE “~—-"

Dimension in inch
MIN NOM MAX
0.90 || 0.031 0.033 0.035
0,05 || 0.000 | 0.001 0.002

(@[ CclAlB D2

0.008 REF
S[@[CIALE] = 0.25 | 0.006 | 0.008 | 0.010
5 6.10 | 0.232 | 0.236 | 0.240
o E 445 | 0.163 | 0.168 | 0.175

= 0.40 BSC 0.016 BSC
B 0.30 | 040 | 050 || 0.012 | 0.016 | 0.020
= 020 | ——= |- J 0008 | —= |-
0.075] —— | — [ 0003 | —— | —-

aaa 0.10 0.004

bbb 0.07 0.003

cce 0.10 0.004

ddd 0.05 0.002

eee 0.08 0.003

1 0.10 0.004

NOTE:

1. CONTROLLING DIMENSION : MILLIMETER
2. REFERENCE DOCUMENT: JEDEC MO-220.

< [PEE@ICTA[E
|ddd®|C]

DETAIL : "A"

Figure 8 — QFN 48L 6x6x0.85 mm Mechanical Specification

-18 -



[/ =N
s

VIA Labs, Inc. VL105 DP Alt-mode & PD 3.0 Controller

Package Top Side Marking

VL105: UFP CC1/2 bonding to Rd
Q4: QFN48 Package

w, Q6: QFNG60 Package

VL105-Q6

YYWW @ Package subst
RRXOOOXXXXX

YYWW: Date code
(YY=Year; WW=Week)

Identification code

RR XXXXXXXX

I

Revision code Internal code

Figure 9 — VL105 QFN Pa T
Ordering Information
Please contact VIA Labs sales representative_.or

n for ordering part number details.

-19 -
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VIA Labs, Inc.
www.via-labs.com
7F, 529-1, Zhongzheng Rd.,
Xindian District, Taipei Ci

nc. All Rights Reserved.

may be reproduced, transmitted, transcribed, stored in a retrieval system, or translated into any
or by any means, electronic, mechanical, magnetic, optical, chemical, manual or otherwise without
the prior permission of VIA Labs, Inc. The material in this document is for information only and is subject to change
without notic IA Labs, Inc. reserves the right to make changes in the product design without reservation and without
notice to its users.

All trademarks 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 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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