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Revision History

Rev Date Note Initial
0.60 8/14/2015 Preliminary Release TH
0.70 8/17/2015 Add DFN-8 Package information AY
0.80 12/3/2015 Add Certificate No and order information TH
0.90 5/21/2016 Add WLCSP-6 Package information AY
1.0 5/24/2016 Version 1.0 release TH
1.1 7/30/2016 Update A3 revision TH
1.2 9/20/2016 Add Lead(Pb)-Free and RoHS compliant TH
1.3 10/13/2016 Add WLCSP-6 thermal data H




l/ -\

N~/
VIA Labs, Inc. VL151 (A3) Electronic Marker for USB Type-C Passive Cable

Contents

o 0T LU T = =P
=] Lo T Q0 = = o o
0T
o T = o PP
gL D T=1=T ol g o1 o i 1= P
Electrical SPeCifiCation ... ..c.iuuieie i e
[ [Tl g Tor= IO = =T = 1] =P
Default VDM ReGISEEI MaP ... u iuiiiiiiiiiiiiii ittt et e e s e a e s s e s s s s e s s e s a s e r e e a e enss
General Reflow Profile GUIAEIINES ... ..veieiiiie e e e e e e e e r e nnnenas
Package Mechanical Specifications
Package Top Side Marking
Ordering INfOormMation. ... .. e e e e e e e e
Tape and Reel Information .

List of Figures

Figure 1 - BIOCK Diagram .....ccuueeuniineiineinieieeiieeieeesaneeanns T e A -5-
Figure 2 - Pin Diagram (DFN-10) ...voeviviiinieiinneiinneennnennn s e N -6 -
Figure 3 - Pin Diagram (DFN-8) .....covvvviiivniiiinierineennn. . YR D . O -7 -
Figure 4 - Pin Diagram (WLCSP-6) .............oeee. I NN e N -8-
Figure 5 - Reflow ....cccovviiiiinii WITTH. ¥ AT NN N o+ v o veerenrennnerare, -15-
Figure 6 - Mechanical Specification (DFN-10).....éu.......... » B

Figure 7 - Mechanical Specification (DFN-8) \ v
Figure 8 - Mechanical Specification (WLCSP-
Figure 9 - Package Top Side Marking ..... -
Figure 10 - Tape & Reel Information ... ...............



l/ -\

N\~ /]
VIA Labs, Inc. VL151 (A3) Electronic Marker for USB Type-C Passive Cable

Product Feature

VL151

Electronic Marker for USB Type-C Passive Cable

mPD 2.0 Compliant
- Compliant to USB Power Delivery 2.0 Specification

- SOP’ Endpoint

- Supports Programming over CC Line using Unstructured Vendor Defined Messages
mSideband Signal Support

- Supports SMBus for Programming and Debugging
m Easy Manufacturability

- DFN-10 3x3mm/DFN-8 2x3mm features 0.5mm pin pitch for easy manufacturing
- WLCSP-6 1.2x1.25mm with 0.4mm pin pitch to minimize paddle card size. )
- Compatible with standard PCB Process

- TMTP Programming Support over CC or SMBus

- Extremely Low BOM Cost: Diodes, Ra are all integrated On-Die....

- Compatible with Third-Party Programming Tools

ETMTP Memory Onboard

Hm Certification

- Earned USB-IF certifi
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Block Diagram

Figure 1 - Block Diagram
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Pinout
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Pin List
DFN-10
Pin Pin Name Pin Pin Name
1 VCON1 6 SDA
2 CC 7 SCL
3 NC 8 NC
4 NC 9 NC

10 VCON2
DFN-8
Pin Pin Name Pin Pin Nam
1 VCON1 5 SDA
2 CC 6 SCL
3 NC 7
4 NC 8

9
WLCSP-6
Pin Pin Name
Al SDA
B1 SCL
C1 VCON2
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Pin Descriptions

Signal Type Definition

VL151 (A3) Electronic Marker for USB Type-C Passive Cable

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 A power pin
Ground GND A ground pin
Type-C Interface
) Pin # Pin # Pin #
Pin Name DFN-10 DFN-8 WLCSP-6 1/0 A
Vconl 1 1 c2 PWR VEON i X&
cc 2 2 B2 /0 4icccommbmication lin
Vcon2 10 8 c1 PWR VCONN Pow<e\g§'sid )
Sideband & Miscellaneous
. Pin # Pin # . .
Pin Name DFN-10 DFN-8 ; Signal Description
SCL 7 6 SMBus Clock (Open Drain)
SDA 6 5 [¥8MBus Data (Open Drain)
NC 3,4,5,8,9 Not Connected (Float)
Ground
. Pin # . .
Pin Name DFN-10 Signal Description
EPAD 11 Exposed Pad; System Ground

-10-
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Electrical Specification

Absolute Maximum Rating

VL151 (A3) Electronic Marker for USB Type-C Passive Cable

Symbol Parameter Min Max Unit Note
Tste Storage Temperature -55 125 °C -
Vconi/2 VCONN -0.5 7 V -
VEesp Electrostatic Discharge -8000 8000 \Y Human Body Model
Bjc Thermal resistance between junction and case 72.8 - °C/W | 4L PCB definitions follow
Po Max Power Dissipation - 1.24 w 35&1'7 for WLCSP

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

eca = eja' ejc
T, = Bja* Pp + Ta
Tc=0a*Pp + T,

Operating Conditions

Symbol Parameter
Ta Ambient Temperature
T; Junction Temperature
Vconi/z VCONN

Po Power Consumption — operation
Po Power Consumption - Suspend

-11-
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Electrical Characteristics

VDD=5V, TA=25°C (unless otherwise noted)

VL151 (A3) Electronic Marker for USB Type-C Passive Cable

Common Normative Signaling Requirements

Test
Symbol Parameter Min | Typ Max Unit
Condition

fBitRate Bit rate - 270 | 300 33 kbps
Maximum difference between the bit-rate during the part of

pBitRate - 0.25 %
the packet following the Preamble and the reference bit-rate.
Time from the end of last bit of a Frame until the start of the

tInterFrameGap - 25 us
first bit of the next Preamble.
Time before the start of the first bit of the Preamble when the

tStartDrive - -1 1 us

transmitter shall start driving the line.

-12 -
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VL151 (A3) Electronic Marker for USB Type-C Passive Cable

Default VDM Register Map

This table shows the default VDM TMTP section address mapping to Discover Identity Command ACK response message, which
VL151 sends when receiving a Discover Identity command, if VL151 has not been programmed. Once VL151 TMTP is
programmed, the default values will be discarded and VL151 will respond to Discover Identity command with the programmed

values.
Address bits Description
Cable VDO
[7:4] HW Version Number, assigned by vendor, 0000b...1111b.
' 0000b [Default]
0x8010 - - -
[3:0] Firmware Version Number, assigned by vendor, 0000b...1111b
' 0000b [Default]
. Reserved
[7:4] 0000b [Default]
Type-C Plug to Type-A/B/C/Captive
00b = Type-A
[3:2] 01b = Type-B
10b = Type-C [Default]
0x8011 11b = Captive
Type-C Plug to Plug/Receptacle
[1] 0 = Plug [Default]
1 = Receptacle
Cable Latency
[0] 0000b - Reserved, shall not be used
0001b - <10ns (~1m) [Default]
0010b - 10ns to 20ns (~2m)& .,
0011b - 20ns to 30ns (~3@1) -
0100b - 30ns to 40ns (~ ).
[7:5]
ssive, VCONN not required
0x8012 [4:3] , VCONN required [Default]

[1]

SSTX2 D|rect|onaI|ty Support
0 = Fixed [Default]
=,Configurable

(0]

SRX1 Directionality Support
0 = Fixed [Default]
1 = Configurable

-13-
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VL151 (A3) Electronic Marker for USB Type-C Passive Cable

Address bits Description
SSRX2 Directionality Support
[7] 0 = Fixed [Default]
1 = Configurable
VBUS Current Handling Capability
00b = VBUS not through cable
[6:5] 01b = 3A [Default]
10b = 5A
11b = Reserved, shall not be used.
VBUS through cable
0x8013 [4] 0 = No
1 = Yes [Default]
SOP” controller present
[3] 1 = SOP” controller present
0 = No SOP"” controller present [Default]
USB Superspeed Signaling Support
000b = USB 2.0 only
[2:0] 001b = USB 3.1 Gen1l
010b = USB 3.1 Genl and Gen2 [Default]
011b.. 111b = Reserved, shall not be used
Product VDO
0x8014 [7:0] USB Product ID, 16-bit unsigned integer, assigned byt cable vendor
0x8015 [7:0] 00000000b, 00000000b [Default] N gy
0x8016 [7:0] Device version, bcdDevice , 16-bit u ned integer, SS|gne )y the cable vendor
0x8017 [7:0] 00000000b, 00000000b [Default] x
Cert Stat VDO
. Reserved
0x8020 [7:01 | go000000b [Defaut]
[7:4] Reserved
0x8021 ’ 0000b [Default] 4
[3:0]
0x8022 [7:0]
0x8023 [7:0]
ID Header
[7] e if the product is capable of enumerating USB Devices.

to zero otherwise.

SB Device
'_ be set to one if the product is capable of enumerating as a USB Device.
be set to zero otherwise

0b [Default]

0x8024, *

Product Type
s W - Undefined
;. 001b-Hub

| '010b-Peripheral

011b-Passive Cable [Default]
100b-Active Cable
101b-Alternate Mode Adapter (AMA)
110b...111b-Reserved, shall not be used.

[2:0] Reserved
[7:1] 000b, 0000000b [Default]
Modal Operation Supported
0x8025 [0] e Shall be set to one if the product supports Modal Operation.
® Shall be set to zero otherwise
Ob [Default]
0x8026 [7:0] USB Vendor ID, 16-bit unsigned integer

00100001b(21), 00001001b(09) [Default]

-14 -
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General Reflow Profile Guidelines

IPC/JEDEC J-STD-020D.1

UserT, ST

c

Time =

fl Te . ARTRE T 5C
Max. Ramp Up Rate = 3°C/s /\ P N
Max. Ramp Down Rate = 6°Cls )

o ' , \

5 N -y N

= \

©

© v

o

o

= p

(] ts >

|—

25
k————ime 25°C to Peak—

Profile Feature

—

Sh-Pb Eutectic Assembly

Pb-Free Assembly

Preheat/Soak
Temperature Min (Tgmin)
Temperature Max (Tax)
Time (ts) from (Té‘.min to Tsmax)

100 °C
150 °C
60-120 seconds

150 °C
200 °C
60-120 seconds

Ramp-up rate (T 4o T,)

3 °C/second max.

3 °C/second max.

Liquidous temperature, (T,)
Time (ff)ymaintained above T

183 °C
60-150 seconds

217 °C
60-150 seconds

Peak pack'a’ge‘ body temperature (T,)

225 °C

250 °C

Glassification temperature (TC)

230 °C

255 °C

Time (t,)% within 5 °C of the specified
classificatiomtemperature (T,)

20* seconds

30* seconds

Ramp-down rate (T, to T,)

6 “C/second max.

6 °C/second max.

Time 25 °C to peak temperature

6 minutes max.

8 minutes max.

Note 1: All temperatures refer to the center of the package, measured on the package hody surface that is facing up during assembly reflow (e.g., live-bug).

Figure 5 - Reflow

-15-
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Package Mechanical Specifications

DFN-10
| |
0 o l
+ E , )
1
A Ay
- L [ [ _[T1& 1 ¢
I N 1
A1
D2 y
NaA— ] MILLIMETER
: k : SYMBOL
LJ U : LJ U i L MIN | NOM | MAX
N\ f A 0.70 0.75 0.80
Al - 0.02 0.05
b 0.18 0.25 0.30
£2 . + c 0.18 0.20 0.25
‘ . | D 2.90 3.00 3.10
4 h D2 2.40 2.50 2.60
' / ' T e 0.50 BSC
EXPOSED THERMAL m m ( ] m m
"W PAD ZONE ) Nd 2.00 BSC
3 Y W —l b '._ -—e—-| 1
; E 2.90 3.00 3.10
BOTTOM VIEW
\ E2 1.45 1.55 1.65
Figure 6 - Mechanical Specification (DFN-10) L 0.30 0.40 0.50
h 0.20 0.25 0.30
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D
DFN-8
i
|
|
- - - -
|
|
|
1 2
l A
C—-—
|
D}(
! MILLIMETER
\ SYMBOL
™ ‘\, MIN NOM MAX
P
\ ) A 0.70 0.75 0.80
\ Al - 0.02 0.05
E2 — ——_
\ ' b 0.18 0.25 0.30
h
| - C 0.18 0.20 0.25
\’ﬁ h D 1.90 2.00 2.10
/ D2 140 | 150 | 1.60
/ )
X ] I e 0.50 BSC
|
/ | NE 1 Nd 1.50 BSC
/ e
EXPOSED THERMAL // i E 2.90 3.00 3.10
PAD ZONE E2 1.50 1.60 1.70
BOTTOM VIEW L 0.30 0.40 0.50
Figure 7 - Mechanical Specification (DFN-8) h 0.20 0.25 0.30
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VL151 (A3) Electronic Marker for USB Type-C Passive Cable
WLCSP-6
. 2X .
D aad) D3 D D2
PIN # l? PIN_#]
/ “\\
=] . N
e L )
/ y
-'! —_— “- N .
L l", - _—Tr "v‘ () -
\ . / N
: L
\. |/
|L\|aua "~ X J;,;’rm 4 |"|)
ZX . e - \u.l. s
TOP (Marking) VIEW : ‘ P
h 2h i'»i"}
"A" . T PdddM |C|A |
: N\, -%‘ﬂeee(@ C
7 N\ ™= BACK (bump) VIEW
© ‘ MILLIMETER
. MIN NOM MAX
!
\ 0.473 | 0.502 | 0.532
AR 0.185 | 0.200 | 0.215
7 ;
: % - 0.255 | 0.280 | 0.306
p— 4
‘} N\ p cl 0.019 | 0.022 | 0.025
|1 f".‘ N\ D 1.130 | 1.185 | 1.210
'\, SOLDER BUMP E 1180 | 1.235 | 1.260
\,__SEATING PLANE b 0.230 | 0.260 | 0.290
| 1}5@\‘,\_ D1 - 0.799 -
DETAIL: "A" E1 - 0.399 -
» D2 - 0.193 -
- E2 - 0.418 -
D3 - 0.193 -
E3 0.418 -
aaa 0.10
bbb 0.10
ccc 0.03
ddd 0.15
eee 0.05
Figure 8 - Mechanical Specification (WLCSP-6)
-18 -




l/ -\
4

VIA Labs, Inc. VL151 (A3) Electronic Marker for USB Type-C Passive Cable

Package Top Side Marking

DFN-10

L151

ABCY
SWW-_

Internal Code* o
- Productlon Year

DFN-8

L151/

ABCY X
o 3va; ,E

WLCSP-6

53Y_,__.1_._.._4->Y Production Year

N |
N>

ad\ Revusnon Code
) Production Week

Internal Code Production Week

Figure 9 - Package Top Side Marking
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Ordering Information

VL151 (A3) Electronic Marker for USB Type-C Passive Cable

Part Number

Description

Package Type

VL151 (A3)-3

VL151 Tape and Reel (3K)

DFN-10 (3x3mm)

VL151 (A3)-2

VL151 Tape and Reel (3K)

DFN-8 (2x3mm)

VL151 (A3)-W

VL151 Tape and Reel (3K)

WLCSP-6 (1.2x1.25mm)

-20-
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Tape and Reel Information

Reel Dimensions

Bil

VL151 (A3) Electronic Marker for USB Type-C Passive Cable

218041

SYMBOL (mm)
B 54.4
wi 86
T 1.5

Type Dimensions

Lrp

—

SYMBOL (mm) SYMBOL (mm)
E 1.7520.10 w 8.00 510

F 3.500.05 P 4.00:0.10

P2 2.0020.05 A0 | 3.25:0.10

D 1.5520.05 BO | 3.25:.010

D1 1055 " KO | 0.95%0.10

PO 4.0020.10 t 0.2520.02

10P0 | 40.00%0.20 ) 3°TYP

Figure 10 - Tape & Reel Information
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VIA Labs, Inc.
www.via-labs.com
7F, 529-1, Zhongz
Xindian District,“Ney
Tel: (886-2) 22181

X 1yform or by any means, electronic, mechanical, magnetic, optical, chemical, manual or otherwise without the
prior written permission of VIA Labs, Inc. The material in this document is for information only and is subject to change
without notice. VIA 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.

-22-





