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General Description

The UCS1002 provides a USB port power switch for
precise control of up to 2.5 amperes continuous current
with over-current limit (OCL), dynamic thermal
management, latch or auto-recovery (low test current)
fault handling, selectable active low or high enable,
under- and over-voltage lockout, back-drive protection,
and back-voltage protection.

Split supply support for VS and VDD is an option for low
power in system standby states. This gives battery
operated applications, like notebook PCs, the ability to
detect attachments from a sleep or off state. After the
Attach Detection is flagged, the system can decide to
wake up and/or provide charging.

In addition to power switching and current limiting
modes, the UCS1002 will automatically charge a wide
variety of portable devices, including USB-IF BC1.2,
YD/T-1591 (2009), most Apple® and RIM®, and many
others. Nine preloaded charger emulation profiles
maximize compatibility coverage of peripheral devices.

As well, a customizable charger emulation profile is
available to accommodate unique existing and future
portable device handshaking / signature requirements.
This custom profile uses a unique stimulus and
response method referenced below.*

The UCS1002 also provides current monitoring to allow
intelligent management of system power and a Battery
Full option for controlled delivery of current regardless
of the host power state. This is especially important for
battery operated applications that want to provide power
in a standby and/or off state but do not want to drain the
battery excessively.

The UCS1002 is available in a 20-pin QFN 4 mm x
4 mm package.

Applications

= Notebook and Netbook Computers
Tablets and E-book readers
Desktops and Monitors

Docking Stations and Printers
AC-DC wall adapters

12/978,371; 13/232,965.
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Features

Port power switch with two current limit behaviors

— 2.9V to 5.5V source voltage range

— Up to 2.5 A current with 55 mQ On Resistance

— Over-current trip or constant current limiting

— Soft turn-on circuitry

— Programmable current limit

— Dynamic thermal management

— Under- and over-voltage lockout

— Back-drive, back-voltage protection

— Latch or auto-recovery (low test current) fault handling

— Selectable active high or low power switch enable

— BC1.2 VBUS discharge port renegotiation function

Selectable / automatic cycling of USB data line

charger emulation profiles

— Customizable emulation profile uses a unique stimulus
and response method useful for future profiles*

— Supports 12W charger emulation

— Allows for active cables

— USB-IF BC1.2 charging downstream port (CDP) &
dedicated charging port (DCP) modes, YD/T-1591, and
most Apple and RIM protocols standard; others as
defined via the SMBus 2.0 / 1°C®

— USB 2.0 compliant high-speed data switch (in Pass-
through and CDP modes)

— Nine preloaded charger emulation profiles for maximum
compatibility coverage of peripheral devices

— One custom programmable charger emulation profile
for portable device support for fully host controlled
charger emulation

= Fault Alert open-drain output

Self-contained current monitoring

Low power Attach Detection and open-drain A_DET#
pin

Ultra low power Sleep state

Optional split supply support for VBUS and VDD for
low power in system standby states

Wake on Attach USB

= SMBus 2.0 / 12C communications

— Supports Block Write and Read
— Multiple SMBus addresses

Wide operating temperature range: -40 °C to +85 °C

= |[EC61000-4-2 8 / 15 kV ESD immunity
= UL recognized and EN/IEC 60950-1 (CB) certified

* Unique technology covered under the following US patents pending: 13/109,446; 13/149,529; 13/173,287; 13/233,949; 13/157,282;
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ORDERING INFORMATION:
ORDERING NUMBER PACKAGE FEATURES
UCS1002-2-BP-TR 20 pin QFN 4mm x 4mm USB Port Power Controller with Charger
(RoHS compliant) Emulation,12W Emulation support,

Attachment Detection, Current
Monitoring, Current Rationing, and
Programmable SMBus address

REEL SIZE IS 4,000 PIECES
This product meets the halogen maximum concentration values per IEC61249-2-21
For RoHS compliance and environmental information, please visit www.smsc.com/rohs

Please contact your SMSC sales representative for additional documentation related to this product
such as application notes, anomaly sheets, and design guidelines.

Copyright © 2013 SMSC or its subsidiaries. All rights reserved.

Circuit diagrams and other information relating to SMSC products are included as a means of illustrating typical applications. Consequently, complete information sufficient for
construction purposes is not necessarily given. Although the information has been checked and is believed to be accurate, no responsibility is assumed for inaccuracies. SMSC
reserves the right to make changes to specifications and product descriptions at any time without notice. Contact your local SMSC sales office to obtain the latest specifications
before placing your product order. The provision of this information does not convey to the purchaser of the described semiconductor devices any licenses under any patent
rights or other intellectual property rights of SMSC or others. All sales are expressly conditional on your agreement to the terms and conditions of the most recently dated
version of SMSC's standard Terms of Sale Agreement dated before the date of your order (the "Terms of Sale Agreement"). The product may contain design defects or errors
known as anomalies which may cause the product's functions to deviate from published specifications. Anomaly sheets are available upon request. SMSC products are not
designed, intended, authorized or warranted for use in any life support or other application where product failure could cause or contribute to personal injury or severe property
damage. Any and all such uses without prior written approval of an Officer of SMSC and further testing and/or modification will be fully at the risk of the customer. Copies of
this document or other SMSC literature, as well as the Terms of Sale Agreement, may be obtained by visiting SMSC'’s website at http://www.smsc.com. SMSC is a registered
trademark of Standard Microsystems Corporation (“SMSC”). Product names and company names are the trademarks of their respective holders.

The Microchip name and logo, and the Microchip logo are registered trademarks of Microchip Technology Incorporated in the U.S.A. and other countries.

SMSC DISCLAIMS AND EXCLUDES ANY AND ALL WARRANTIES, INCLUDING WITHOUT LIMITATION ANY AND ALL IMPLIED WARRANTIES OF MERCHANTABILITY,
FITNESS FOR A PARTICULAR PURPOSE, TITLE, AND AGAINST INFRINGEMENT AND THE LIKE, AND ANY AND ALL WARRANTIES ARISING FROM ANY COURSE
OF DEALING OR USAGE OF TRADE. IN NO EVENT SHALL SMSC BE LIABLE FOR ANY DIRECT, INCIDENTAL, INDIRECT, SPECIAL, PUNITIVE, OR CONSEQUENTIAL
DAMAGES; OR FOR LOST DATA, PROFITS, SAVINGS OR REVENUES OF ANY KIND; REGARDLESS OF THE FORM OF ACTION, WHETHER BASED ON CONTRACT;
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TO HAVE FAILED OF ITS ESSENTIAL PURPOSE, AND WHETHER OR NOT SMSC HAS BEEN ADVISED OF THE POSSIBILITY OF SUCH DAMAGES.

SMSC UCS1002 3 Revision 1.4 (07-16-13)
DATASHEET



Programmable USB Port Power Controller with Charger Emulation

Datasheet

Table of Contents

Chapter 1 Terms and Abbreviations ............ccoiitiitiiiiiiiiirrnreneenrsnsnns 10
Chapter 2 PIn Description . .....vviii it iiieneienrnenennensncnesncnnnnns 12
Chapter 3 Electrical Specifications......... ...ttt iinntenneannns 15
3.1 ESD & Transient Performance . .. ... .. 26
3.1.1 Human Body Model (HBM) Performance .. ....... ... .. ... . . . . .. 26
3.1.2 Charged Device Model (CDM) Performance. .. ............ . .. 26
3.1.3 IECB1000-4-2 Performance. . . . . ...ttt e 26
Chapter 4 CommunicCationS . .. ...oviitittietnerneeeeeeeenseessnssnssnssnsansons 27
4.1 0perating Mode. . . .. ..o 27
4.2 SMBus Operating Mode . . ... ... 28
4.2.1 System Management Bus . . . ... ... . 28
4.2.2 SMBus and 12C Compatibility . . . ... ..... ... 30
4.2.3 SMBUS ProtoCoIS . . . . ..ot 30
424 12C ProtoCOIS . . . .o oot ettt 31
4.3 Stand-alone Operating Mode . . ... .. . e 32
Chapter S General Description .. ......cciiitiiiiiiiiiiiiireeereeonsesnsssnasonns 34
5.1 UCS1002 Power States. . . ... .o 38
5.1.1 Off State Operation . . .. ... . 39
5.1.2 Sleep State Operation . . . ... ... . 40
5.1.3 Detect State Operation . .. ... 41
5.1.4 Active State Operation. . . . . ... . 42
5.1.5 Error State Operation. . . ... ... e 43
5.2 Supply Voltages. . . . ..o 43
521 VDD Supply Voltage . . . ... .o 43
5.22VS Source Voltage . .. ... 43
5.2.3 Back-voltage Detection . . ... ... . . 44
5.2.4 Back-drive Current Protection . . . ... ... .. . 44
5.2.5 Under-voltage Lockout on VS . . . ... . . e 44
5.2.6 Over-voltage Detection and Lockouton VS. . . ....... ... ... . .. . . . . . i 44
5.3 Discrete INput Pins . ... ... e e 44
5.3 1 COMM_SEL /ILIM INPUL. . . .. oo 44
5.3, 2 SEL INPUL. . . .o 44
533 M1, M2, and EM_EN Inputs. . . ... .. 45
5.3 4 PWR_EN INpUt . .o 45
5.3. 5 Latch Input. . ... 45
5.3.6 SO INPUL . . . 45
5.4 Discrete OUIpUL Pins . . .. ... e e 45
541 ALERT#and A_ DET#Output Pins . .. ... ... e 45
542 Interrupt BlanKking. . . .. ... 46
Chapter 6 USB High-speed Data Switch ......... ... .o ittt 47
6.1 USB High-speed Data Switch . . . .. .. .. 47
6.1.1 USB-IF High-speed Compliance . . . . .. .. ... .. e 47
Revision 1.4 (07-16-13) 4 SMSC UCS1002

DATASHEET



Programmable USB Port Power Controller with Charger Emulation

Datasheet

Chapter 7USB Port Power Switch ...ttt iiiiiiiiiiiiiiiintennnnnnns 48
7.1 USB Port Power SWitCh. . .. ... e 48
7.2 Current LImiting . . . . ..o 48
7.2.1 Current Limit Setting . .. .. ... 48

7.2.2 Short Circuit Output Current Limiting. . . .. ... ... . e 48

7.2.3 Soft Start . .. ... 48

7.2.4 Current Limiting Modes . . . . ... 48

7.3 Thermal Management and Voltage Protection .. ....... ... ... ... . . . . . . i 51
7.3.1 Thermal Management . . . . ... .. 51
TAVBUS Discharge . . . ... 53
7.5 Battery Full ... 53
7.5.1 Charge Rationing Interactions . . . ... ... . . 55

7.6 Fault Handling Mechanism . ... ... .. 56
7.6.1 Auto-recovery Fault Handling .. ... ... . 57

7.6.2 Latched Fault Handling . . . . ... ... 57
Chapter 8 Detect State . ......oviitiiiiniiiiietineteeseosessessssssssnssnssnssns 58
8.1 Device Attach / Removal Detection. . . . .. ... ... 58
8.2 VBUS Bypass SWitCh . ... ... 58
8.3 Attach Detection . . .. ... ... 58
8.4 Removal Detection . ... ... .. 58
Chapter 9 Active State .. ...ovitiiiiiiiiiiiiiieienereensnenesseasocnssscasnsns 60
9.1 Active State OVerview . . . . .. 60
9.2 Active Mode Selection. . . ... ... 60
9.3 BC1.2 Detection Renegotiation . . . . ... ... . . 60
9.4 Data Pass-through (No Charger Emulation) . .. ... ... ... . ... . . . . . . .. 60
9.5BC1.2 SDP (No Charger Emulation) . . . ... ... e e 61
0.6 BC1.2 CDP .. 61
9.6.1 BC1.2 CDP Charger Emulation Profile . .. ........ ... ... ... . . . . . .. 61

0.7 BCA. 2 DCP . 62
9.7.1 BC1.2 DCP Charger Emulation Profile . .. ........ ... ... ... . . . . .. 62

9.8 Dedicated Charger . ... ... . e e 62
9.8.1 Emulation Reset . ... ... . e 62
9.8.2Emulation Cycling . . ... . e 63
9.8.3DCE Cycle Retry . . ... o 63

9.9 Current Limit Mode ASSOCIatioNS. . . . . ...t e 64
910 No Handshake. . . .. ... 64
9.11 Preloaded Charger Emulation Profiles . . ... ... ... .. . . . 65
9.11.1 BC1.2 DCP Charger Emulation Profile Within DCECycle ......................... 65
9.11.2 Legacy 2 Charger Emulation Profile .. .......... ... ... .. . . . . . . . 65
9.11.3 Legacy 1, 3, 4, and 6 Charger Emulation Profiles . . . . ............... ... ... ....... 66
9.11.4 Legacy 5 Charger Emulation Profile .. .......... ... ... .. . . . . . . . 66
9.11.5 Legacy 7 Charger Emulation Profile .. .......... ... ... .. . . . . . . . 66

9.12 Custom Charger Emulation Profile . . ... . ... . . . . . 67
Chapter 10 Register Description...........ciiuiiiiiiiiiiiiiernrenrenrsnssnsons 68
10.1 Current Measurement Register. . . .. ... .. . 71
10.2 Total Accumulated Charge Registers . . . ... . . e e 72
10.3 Status Registers . .. ... 73
SMSC UCS1002 5 Revision 1.4 (07-16-13)

DATASHEET



Programmable USB Port Power Controller with Charger Emulation

Datasheet
10.3.1 Other Status - OFh . . . .. Lo 73
10.3.21Interrupt Status - 10h. . ... ... 74
10.3.3 General Status - 11h . . . ... 75
10.3.4 Profile Status 1 - 12h . . . ... 75
10.3.5 Profile Status 2 - 13h . . .. ... 76
10.3.6 Pin Status Register - 14h. . . . .. ... . 77
10.4 Configuration Registers. . . ... ... . 78
10.4.1 General Configuration - 15h . .. ... ... .. . 78
10.4.2 Emulation Configuration - 16h . . .. ... .. ... . . . . 79
10.4.3 Switch Configuration - 17h. . . .. ... 80
10.4.4 Attach Detection Configuration - 18h. . ... ... ... . . . . 81
10.4.5 High-speed Switch Configuration-25h. . ........ .. ... .. . . . i, 82
10.5 Current Limit Register . . ... ... . 82
10.6 Charge Rationing Threshold Registers . . . ... . . i e 83
10.7 Auto-recovery Configuration Register. . . ... . . 84
10.8 IBUS_CHG Configuration Register . . .. ... . e e 85
10.9 tDET_CHARGE Configuration Register . .. ... ... ... . . i 85
10.10 Preloaded Emulation Enable Registers. . . . .. ... . 87
10.10.1 BCS Emulation Enable - 20h. . . .. ... 87
10.10.2 Legacy Emulation Enable - 21h. . . .. ... 87
10.11 Preloaded Emulation Timeout Configuration Registers. . . ......... .. ... .. ... .. ... .. ..... 88
10.11.1 BCS Emulation Timeout Config-22h . . ... ... . . . . i 88
10.11.2 Legacy Emulation Timeout Config 1-23h. . . ........ ... . i, 89
10.11.3 Legacy Emulation Timeout Config2-24h. . . ......... ... .. . . .. 89
10.12 Preloaded Emulation Configuration Registers. . .. ... .. ... . . i 90
10.12.1 Applied Charger Emulation - 30h. . . . . ... ... . . . 91
10.12.2 Preloaded Emulation Configuration Registers 31h-3Bh . ........................ 91
10.12.3 Preloaded Emulation Stimulus X - Config 1 -31h,35h,3%h....................... 92
10.12.4 BC1.2 Emulation Stimulus X - Config 2 -32h,36h,3Ah. . ......... .. ... .. ... ..... 93
10.12.5 Emulation Stimulus X - Config 3-33h,37h,3Bh . .......... .. ... ... .. .. ... ..... 97
10.12.6 Emulation Stimulus X - Config4-34h,38h. . ......... .. ... .. . . . . 98
10.13 Custom Emulation Configuration Registers. . . ........ ... ... . . . i 99
10.13.1 Custom Emulation Configuration-40h . .. ... ... .. ... .. . .. . . 100
10.13.2 Custom Stimulus / Response Pair X - Config 1-41h,45h,49h . . ................. 101
10.13.3 Custom Stimulus / Response Pair X - Config 2 -42h,46h,4Ah .. ................. 101
10.13.4 Custom Stimulus / Response Pair X - Config 3-43h,47h,4Bh .. ................. 101
10.13.5 Custom Stimulus / Response Pair X - Config4 -44h,48h,4Ch................... 102
10.14 Current Limiting Behavior Configuration Registers . . . .. ... .. ... .. ... ... . . . . .. ... 102
10.14.1 Applied Current Limiting Behavior-50h . . ....... ... ... . ... ... . . . ... 102
10.14.2 Custom Current Limiting Behavior Configuration-51h.......................... 102
10.15 Product ID Register. . . ... 103
10.16 Manufacturer ID Register . .. ... ... . 104
10.17 Revision Register . .. ... 104
Chapter 11 Package Information ...........c ittt iiinrennennnnnons 105
Chapter 12 Typical Operating Curves .. .......ciitiitiirrnrenrenronssnssnssnses 107
Chapter 13 Document Revision History..........c.ciiiiiiiiiiiiiiiiiiiiennn, 111
Revision 1.4 (07-16-13) 6 SMSC UCS1002

DATASHEET



Programmable USB Port Power Controller with Charger Emulation

Datasheet
List of Tables
Table 1.1 Terms and Abbreviations. . . . ... ... e 10
Table 2.1 UCS1002 Pin DesCription . . . ... e e e e e 12
Table 2.2 Pin TyPesS. . ..o 14
Table 3.1 Absolute Maximum Ratings. . . ........ . 15
Table 3.2 Power Dissipation Summary . . . ... . . . . 15
Table 3.3 Electrical Specifications. . . ... ... e 16
Table 3.4 ESD Ratings . .. ... i e e e 26
Table 4.1 UCS1002 Communication Mode and ILIM Selection .. ........... .. ... .. ... .. ...... 27
Table 4.2 SEL PINDeCode . . ... ... e 29
Table 4.3 Protocol Format . . .. ... e 30
Table 4.4 Write Byte Protocol . . . ... .. 31
Table 4.5 Read Byte Protocol . . ... .. . 31
Table 4.6 Send Byte Protocol . ... ... . .. e 31
Table 4.7 Receive Byte Protocol . . .. ... ... 31
Table 4.8 Block Write Protocol . . . ... .. e 32
Table 4.9 Block Read Protocol . .. ... e 32
Table 4.10 Stand-alone Fault and Attach Detection Selection .. ........ .. ... .. ... ... ... . ...... 33
Table 5.1 Power States Control Settings. . .. ... ... . 39
Table 7.1 Charge Rationing Behavior . . . ... ... . . . e 54
Table 7.2 Charge Rationing Reset Behavior. .. ... ... .. ... . . . . . .. 54
Table 7.3 Effects of Changing Rationing Behavior after Threshold Reached . . ................... 55
Table 9.1 Active Mode Selection. . .. ... e 60
Table 9.2 Current Limit Mode Options. . . .. ... . e e 64
Table 10.1 Register Setin Hexadecimal Order. . . ... ... ... . . . . . i 68
Table 10.2 Current Measurement Register. . . ... ... . e 71
Table 10.3 Total Accumulated Charge Registers . . ... . i i 72
Table 10.4 Status Registers . .. ... .. e e e 73
Table 10.5 EM_STEP Bit DeCcode . . . .. .. oo e e e e 74
Table 10.6 PWR_STATE Bit DeCOde . . .. ...t e e e 77
Table 10.7 Configuration Registers . . . ... . . e e e e 78
Table 10.8 EM_RESET_TIME Bit Decode . . . ........ .. e e 80
Table 10.9 Discharge Time Options . .. ... . e e e e e 81
Table 10.10Attach / Removal Detection Threshold Options . . . . ......... ... ... ... ... ... .. .... 81
Table 10.11Current Limit Register. . . . ... ... . 82
Table 10.12ILIM_SW Bit Decode . .. ... .. i e e e 83
Table 10.13Charge Rationing Threshold Registers .. ....... ... ... ... . . . . . . . . .. 83
Table 10.14Auto-recovery Configuration Register . ........ ... .. .. .. . . . . . . . .. 84
Table 10.15tcycLE OPHONS . . oo 84
Table 10.16TRST _SW Options. . . ... e e e e e e e e e i 84
Table 10.17VTST _SW Options . . . ... e e e e e e e e e e i 85
Table 10.18IBUS_CHG Configuration Register . ... ....... ... .. . . . . .. 85
Table 10.19tDET_CHARGE Configuration Register. ... ......... ... . . . . . . . .. 85
Table 10.20DC_TEMP_SET BitDecode. . . .. ... . i e e e 86
Table 10.21DET_CHARGE_SET Bit Decode . . . . ... . oot e e e 86
Table 10.22Preloaded Emulation Enable Registers . . . ... ... ... . . . . . . 87
Table 10.23Preloaded Emulation Timeout Configuration Registers . .. .............. ... ... ...... 88
Table 10.24X_EM_TIMEOUT BitDecode. . . ... ... e e 89
Table 10.25Preloaded Emulation Configuration Registers . .. ........ ... ... ... .. . ... ... ... ..., 90
Table 10.26Applied Emulation Selection. . .. ... ... . e 91
Table 10.27Stimulus Delay Time Options . . . . ... ... e e e 92
SMSC UCS1002 7 Revision 1.4 (07-16-13)

DATASHEET



Programmable USB Port Power Controller with Charger Emulation

Datasheet

Table 10.28Stimulus OptioNs . . .. ... e e 93
Table 10.29Stimulus RESPONSE. . . ... .. e e 94
Table 10.30Response Magnitude Meaning. . . . ... ... 95
Table 10.31Voltage Divider Minimum Impedance Options . . .. ......... ... .. ... . i, 95
Table 10.32Stimulus Response Resistor Options. . ............ .. . i i 96
Table 10.33Stimulus Response Voltage Options . . ... ... . . i e 96
Table 10.34Pull-Down Magnitude . . . . ... ... e 97
Table 10.35Stimulus Threshold Values. . . .. .. ... e 98
Table 10.36Voltage Divider Ratio Options . . ... ... ... . i e 99
Table 10.37Custom Emulation Configuration Registers . .. ....... .. ... .. . ... . . . . . 99
Table 10.38Current Limit Behavior Configuration Registers . . .. ......... ... .. ... .. .......... 102
Table 10.39Vgyg miny Threshold Options ... ... ... e 103
Table 10.401gys romin Threshold Options . . ... ..o e 103
Table 10.41Product ID Register . .. ... ... ... 103
Table 10.42Manufacturer ID Register . . . ... ... e 104
Table 10.43Revision Register . . . .. ... e 104
Table 13.1 Customer Revision History . .. ... . e 111
Revision 1.4 (07-16-13) 8 SMSC UCS1002

DATASHEET



Programmable USB Port Power Controller with Charger Emulation

Datasheet
List of Figures
Figure 2.1 UCS1002 Pin Diagram. . . ... ... e e e e e e e e 12
Figure 3.1 USB Rise Time / Fall Time Measurement . . ............. ... .t 25
Figure 3.2 Description of DC Terms . . ... ...t e e e e e 25
Figure 4.1 SMBus Timing Diagram . . . .. ... .. . 28
Figure 5.1 UCS1002 Full-Featured System Configuration (SMBus Control) ..................... 34
Figure 5.2 UCS1002 System Configuration (Charger Emulation, No SMBus, with USB Host) .. ... .. 35
Figure 5.3 UCS1002 System Configuration (No SMBus, No Charger Emulation) . ................ 36
Figure 5.4 UCS1002 System Configuration (No SMBus, No USB Host, with Charger Emulation). . . . . 37
Figure 5.5 Wake Timing via External Pins . .. ... .. ... . . e 40
Figure 5.6 Wake Via SMBus Read with SO ="0". .. ... ... ... ... . . . . e 41
Figure 7.1 Trip Current Limiting Operation . . ........... .. . .. . i 50
Figure 7.2 Constant Current Limiting (Variable Slope) Operation. . .. .......... ... ... .......... 51
Figure 8.1 Detect State VBUS Biasing . . ........ . i 58
Figure 11.1 UCS1002 Package VieW . . . . ...t e e e e e e e 105
Figure 11.2 UCS1002 Package Dimensionsand Notes . ... .......... ... ... .. ... 106
Figure 12.1 USB-IF High-speed Eye Diagram (without data switch) . .......................... 107
Figure 12.2 USB-IF High-speed Eye Diagram (with data switch) ............................. 107
Figure 12.3 Short Applied After Power Up . ... . . e i 107
Figure 12.4 Power Up INnto A Short . . . . . ... e 107
Figure 12.5 Internal Power Switch Short Response . . .......... ... ... . . . . .. 107
Figure 12.6 VBUS Discharge Behavior. . . ... .. . . e e e 107
Figure 12.7 Data Switch Off Isolation vs. Frequency .......... ... ... .. . . . .. 108
Figure 12.8 Data Switch Bandwidth vs. Frequency. . .. ... ... ... ... . . . .. 108
Figure 12.9 Data Switch On Resistance vs. Temp . . ... ... ... . i i 108
Figure 12.10Power Switch On Resistance vs. Temp ... ... ... . . . . i 108
Figure 12.11Rpcp res Resistance vs.Temp . ... ... . 108
Figure 12.12Power Switch On/ Off TIMe vS. TEMP . .. .. oottt et e e e e 108
Figure 12.13VS Over-Voltage Threshold vs. Temp. . . ... ... e 109
Figure 12.14VS Under Voltage Threshold vs. Temp. . . . ... ... . i e 109
Figure 12.15Detect State VBUS vs. IBUS. . .. ... .. . . e 109
Figure 12.16Trip Current Limit Operation vs. Temp.. . . ... ... .. e e 109
Figure 12.17IBUS Measurement ACCUIACY . . . . . . .ottt ittt e e e et e 109
Figure 12.18Active State Current vs. TemMP . ... ... i e e e e e 110
Figure 12.19Detect State Current vs. TemMp . . .. .. .. i e e e e 110
Figure 12.20Sleep State Current vs. Temp. . ... .. e 110
SMSC UCS1002 9 Revision 1.4 (07-16-13)

DATASHEET



Programmable USB Port Power Controller with Charger Emulation

Datasheet

Chapter 1 Terms and Abbreviations

APPLICATION NOTE: The M1, M2, PWR_EN, and EM_EN pins each have configuration bits (<pin name>_SET in

Section 10.4.3, "Switch Configuration - 17h") that may be used to perform the same function
as the external pin state. These bits are accessed via the SMBus / I2C and are OR'd with
the respective pin. This OR’d combination of pin state and register bit is referenced as the
<pin name> control.

Table 1.1 Terms and Abbreviations

TERM /
ABBREVIATION DESCRIPTION
Active mode Active power state operation mode: Data Pass-through, BC1.2 SDP, BC1.2 CDP, BC1.2

DCP, or Dedicated Charger Emulation Cycle.

Attach Detection

An Attach Detection event occurs when the current drawn by a portable device is greater
than IDET_QUAL for Ionger than tDET_QUAL'

attachment The physical insertion of a portable device into a USB port that UCS1002 is controlling.

CcC Constant current

CDM Charged Device Model. JEDEC model for characterizing susceptibility of a device to
damage from ESD.

CDP or USB-IF Charging downstream port. The combination of the UCS1002 CDP handshake and an

BC1.2 CDP active standard USB host comprises a CDP. This enables a BC1.2 compliant portable

device to simultaneously draw current up to 1.5 A while data communication is active. The
USB high-speed data switch is closed in this mode.

charge enable

When a charger emulation profile has been accepted by a portable device and charging
commences.

charger emulation
profile

Representation of a charger comprised of DPOUT, DMOUT, and VBUS signalling which
make up a defined set of signatures or handshaking protocols.

connection

USB-IF term which refers to establishing active USB communications between a USB host
and a USB device.

current limiting mode

Determines the action that is performed when the IBUS current reaches the ILIM threshold.
Trip opens the port power switch. Constant current (variable slope) allows VBUS to be
dropped by the portable device.

DCE Dedicated charger emulation. Charger emulation in which the UCS1002 can deliver power
only(by default). No active USB data communication is possible when charging in this
mode (by default).

DCP or USB-IF Dedicated Charging Port. This functions as a dedicated charger for a BC1.2 portable

BC1.2 DCP device. This allows the portable device to draw currents up to 1.5 A with constant current
limiting (and beyond 1.5 A with trip current limiting). No USB communications are possible
(by default).

DC Dedicated charger. A charger which inherently does not have USB communications, such

as an A/C wall adapter.

disconnection

USB-IF term which refers to the loss of active USB communications between a USB host
and a USB device.
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Table 1.1 Terms and Abbreviations (continued)

TERM /
ABBREVIATION

DESCRIPTION

dynamic thermal

The UCS1002 automatically adjusts port power switch limits and modes to lower internal

management power dissipation when the thermal regulation temperature value is approached.

enumeration A USB-specific term that indicates that a host is detecting and identifying USB devices.

handshake Application of a charger emulation profile that requires a response. Two-way
communication between the UCS1002 and the portable device.

HBM Human Body Model.

HSW High-speed switch.

lBUS_R2MIN Current limiter mode boundary.

ILIM The IBUS current threshold used in current limiting. In trip mode, when ILIM is reached,
the port power switch is opened. In constant current mode, when the current exceeds ILIM,
operation continues at a reduced voltage and increased current; if VBUS voltage drops
below Vgys mins the port power switch is opened.

Legacy USB devices that require non-BC1.2 signatures be applied on the DPOUT and DMOUT
pins to enable charging.

OCL Over-current limit.

POR Power-on reset.

portable device

USB device attached to the USB port.

power thief

A USB device that does not follow the handshaking conventions of a BC1.2 device or
Legacy devices and draws current immediately upon receiving power (i.e., a USB book
light, portable fan, etc).

Removal Detection

A Removal Detection event occurs when the current load on the VBUS pin drops to less
than IREM_QUAL for Ionger than tREM_QUAL'

removal

The physical removal of a portable device from a USB port that the UCS1002 is controlling.

response

An action, usually in response to a stimulus, in charger emulation performed by the
UCS1002 device via the USB data lines.

SDP or USB-IF SDP

Standard downstream port. The combination of the UCS1002 high-speed switch being
closed with an upstream USB host present comprises a BC1.2 SDP. This enables a BC1.2
compliant portable device to simultaneously draw current up to 0.5 A while data
communication is active.

signature

Application of a charger emulation profile without waiting for a response. One-way
communication from the UCS1002 to the portable device.

Stand-alone mode

Indicates that the communications protocol is not active and all communications between
the UCS1002 and a controller are done via the external pins only (M1, M2, EM_EN,
PWR_EN, S0, and LATCH as inputs and ALERT# and A_DET# as outputs).

stimulus

An event in charger emulation detected by the UCS1002 device via the USB data lines.

SMSC UCS1002
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Chapter 2 Pin Description

M1

M2
VBUS1
VBUS2

COMM_SEL /ILIM

RIEIEIRIE

uUCs1002
20-QFN 4mm x 4mm

13 | ALERT#

12 [ SMCLK/ S0

11 | SMDATA /LATCH

QjalE
GND FLAG
— - o =) z
B2 2 g §
=
o
Figure 2.1 UCS1002 Pin Diagram
The pin types are described in Table 2.2. All pins are 5V tolerant.
Table 2.1 UCS1002 Pin Description
PIN IF PIN NOT USED
NUMBER PIN NAME PIN FUNCTION PIN TYPE CONNECTION
1 M1 Active mode selector input #1 DI Connect to ground
or VDD (see
Note 2.3)
2 M2 Active mode selector input #2 DI Connect to ground
or VDD (see
Note 2.3)
3 VBUSH1 Voltage output from Power Switch. Hi-Power, Leave open
These pins must be tied together. AIO
4 VBUS2 Note 2.1

Revision 1.4 (07-16-13)
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Table 2.1 UCS1002 Pin Description (continued)

Datasheet

PIN IF PIN NOT USED
NUMBER PIN NAME PIN FUNCTION PIN TYPE CONNECTION
5 COMM_SEL / COMM_SEL - Selects SMBus address AlIO n/a
ILIM or Stand-alone mode of operation
ILIM - Selects the maximum current
limit at power-up
6 SEL Selects whether PWR_EN is active AIO n/a
high or active low and determines the
SMBus address
7 VS1 Voltage input to Power Switch. Hi-Power, Connect to ground
These pins must be tied together. AlIO
8 VS2
9 VDD Main power supply input for chip Power n/a
functionality
10 PWR_EN Port power switch enable input. Polarity DI Connect to ground
determined by SEL pin. or VDD (see
Note 2.3)
11 SMDATA / SMDATA - SMBus data input/output DIOD n/a
LATCH (requires pull-up resistor)
LATCH - In Stand-alone mode, Latch / DI
Auto-recovery fault handling
mechanism selection input
12 SMCLK / SO SMCLK - SMBus Clock Input (requires DI n/a
pull-up resistor)
SO - In Stand-alone mode, enables
Attach / Removal Detection feature
13 ALERT# Active low error event output flag oD Connect to ground
(requires pull-up resistor)
14 DPIN USB data input (plus) AlO Connect to ground
or ground through
a resistor
15 DMIN USB data input (minus) AlO Connect to ground
or ground through
a resistor
16 DMOUT USB data output (minus) AlO (see Connect to ground
Note 2.2)
17 DPOUT USB data output (plus) AlO (see Connect to ground
Note 2.2)
18 A_DET# Active low Attach Detection output flag oD Connect to ground
(requires pull-up resistor)
19 EM_EN Active mode selector input DI Connect to ground

or VDD (see
Note 2.3)

SMSC UCS1002

13
DATASHEET

Revision 1.4 (07-16-13)



Programmable USB Port Power Controller with Charger Emulation

Datasheet
Table 2.1 UCS1002 Pin Description (continued)
PIN IF PIN NOT USED
NUMBER PIN NAME PIN FUNCTION PIN TYPE CONNECTION
20 GND Ground Power n/a
Bottom Pad GND FLAG Thermal connection to ground plane Thermal Pad n/a

Note 2.1 Total leakage current from pins 3 and 4 (VBUS) to ground must be less than 100 pA for
proper attach / removal detection operation.

Note 2.2 It is recommended to use 2 MQ pull-down resistors on the DPOUT pin and / or DMOUT
pin if a portable device stimulus is expected when using the Custom charger emulation
profile with the high-speed data switch open. The 2 MQ value is based on BC1.1
impedance characteristics for Dedicated Charging Ports.

Note 2.3 To ensure operation, the PWR_EN pin must be enabled, as determined by the SEL pin
decode, when it is not driven by an external device. Furthermore, one of the M1, M2, or
EM_EN pins must be connected to VDD if all three are not driven from an external device.
If the PWR_EN is disabled or all of the M1, M2, and EM_EN are connected to ground, the
UCS1002 will remain in the Sleep or Detect state unless activated via the SMBus.

Table 2.2 Pin Types
PIN TYPE DESCRIPTION
Power This pin is used to supply power or ground to the device.
Hi-Power This pin is a high current pin.
AlIO Analog Input / Output - this pin is used as an I/O for analog signals.
DI Digital Input - this pin is used as a digital input.
DIOD Open-drain Digital Input / Output - this pin is bidirectional. It is open-drain and requires a pull-
up resistor.
oD Open-drain Digital Output - used as a digital output. It is open-drain and requires a pull-up
resistor.

Revision 1.4 (07-16-13)
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Chapter 3 Electrical Specifications
Table 3.1 Absolute Maximum Ratings
Voltage on VDD, VS, and VBUS pins -0.3to 6 \Y
Pullup voltage (VpyyLup) -0.3 to VDD + 0.3
Data switch current (Igsw_on), switch on +50 mA
Port power switch current Internally limited
Data switch pin voltage to ground (DPOUT, DPIN, DMOUT, -0.3to VDD + 0.3 \Y
DMIN); (VDD powered or unpowered)
Differential voltage across open data switch (DPOUT - DPIN, VDD \%
DMOUT - DMIN, DPIN - DPOUT, DMIN - DMOUT)
Voltage on any other pin to ground -0.3 to VDD + 0.3 \Y
Current on any other pin +10 mA
Package power dissipation See Table 3.2
Operating ambient temperature range -40 to 125 °C
Storage temperature range -55 to 150 °C

Note:

Stresses above those listed could cause permanent damage to the UCS1002. This is a stress

rating only and functional operation of the UCS1002 at any other condition above those
indicated in the operation sections of this specification is not implied.

Table 3.2 Power Dissipation Summary

TA < TA = TA =
DERATING 25°C 70 °C 85°C
FACTOR POWER POWER POWER
BOARD PKG 0,c 0,a ABOVE 25 °C RATING RATING RATING
High K 20-pin QFN 6°C/ 41°C/ 244 mW/°C | 2193 mW 1095 mwW 729 mW
(see Note 3.1) | 4 mm x 4 mm w w
Low K 20-pin QFN 6°C/ 60 °C / 16.67 mW / 1498 mW 748 mW 498 mW
(see Note 3.1) | 4 mm x 4 mm w W
Note 3.1 A High K board uses a thermal via design with the thermal landing soldered to the PCB

ground plane with 0.3 mm (12 mil) diameter vias in a 3x3 matrix (9 total) at 0.5 mm (20 mil)
pitch. The board is multi-layer with 1-ounce internal power and ground planes and 2-ounce
copper traces on top and bottom. A Low K board is a two layer board without thermal via
design with 2-ounce copper traces on the top and bottom.
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Table 3.3 Electrical Specifications
VDD =45V t055V,VS =29Vt 55V, Vpy Lup =3V 1055V, Ty =-40°C to 85°C
all Typical values at VDD = VS = 5V, T = 27 °C unless otherwise noted.
CHARACTERISTIC SYMBOL MIN TYP MAX UNIT CONDITIONS
Power and Interrupts - DC
Supply Voltage VDD 45 5 55 See Note 3.2
Source Voltage VS 29 5 55 See Note 3.2
Supply Current in Active IAcTIVE 650 750 MA Average current
(lpp_acmive * Ivs_acT) IBUS = 0 mA
Supply Current in Sleep IsLeep 5 15 pA Average current
(Ipp_sLeep * lvs_sLeEep) VpyrLup < VDD
Supply Current in Detect IDETECT 185 220 pA Average current
(lpp_peTECT * No portable device attached.
lvs_peTECT)
Power-on Reset
VS Low Threshold Vs uvLo 25 2.7 \ VS voltage increasing
VS Low Hysteresis Vs uvLo HysT 100 mV VS voltage decreasing
VDD Low Threshold Vbp_TH 4 44 \ VDD voltage increasing
VDD Low Hysteresis VbD_TH_HYST 500 mV VDD voltage decreasing
I/O Pins -SMCLK, SMDATA, EM_EN, M1, M2, PWR_EN, ALERT#, A_DET# - DC Parameters
Output Low Voltage VoL 0.4 \Y IsiINK 10 = 8 MA
SMDATA,ALERT#, A_DET#
Input High Voltage ViH 2.0 \% PWR_EN, EM_EN, M1,
M2SMDATA, SMCLK
Input Low Voltage 1 0.8 \Y PWR_EN, EM_EN, M1, M2,
EM_EN, SMDATA, SMCLK
Leakage Current I EAk 15 pA Powered or unpowered
VpyLLup <= VDD
Tp<85°C
Interrupt Pins - AC Parameters
ALERT#, A_DET# Pin tBLANK 25 ms
Blanking Time
ALERT# Pin Interrupt tMASK 5 ms
Masking Time
16 SMSC UCS1002
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Table 3.3 Electrical Specifications (continued)
VDD =45V 1t055V,VS=29V 1055V, Vpyup =3V to55V, Ty =-40°C to 85°C
all Typical values at VDD = VS =5V, Tp = 27 °C unless otherwise noted.
CHARACTERISTIC SYMBOL MIN TYP MAX UNIT CONDITIONS
SMBus / 12C Timing
Input Capacitance CiN 5 pF
Clock Frequency fsmp 10 400 kHz
Spike Suppression tsp 50 ns
Bus Free Time Stop to tsuF 1.3 us
Start
Start Setup Time tsu:sTA 0.6 us
Start Hold Time tHD:sTA 0.6 us
Stop Setup Time tsu:sTo 0.6 VE
Data Hold Time tHD:DAT 0 us When transmitting to the
master
Data Hold Time tup-DAT 0.3 us When receiving from the
master

Data Setup Time tsu-DAT 0.6 us
Clock Low Period tLow 1.3 us
Clock High Period tHiGH 0.6 us
Clock / Data Fall Time teaLL 300 ns Min = 20+0.1C_ pap NS
Clock / Data Rise Time tRISE 300 ns Min = 20+0.1C ppap NS
Capacitive Load CLoaD 400 pF Per bus line
Timeout triMEOUT 25 35 ms Disabled by default
Idle Reset tbLE_RESET 350 us Disabled by default.

High-speed Data Switch

High-speed Data Switch - DC Parameters

Switch Leakage Current

IHsw_oFF $0.5

MA

Switch open - DPIN to DPOUT,
DMIN to DMOUT, or all four
pins to ground. VDD < VS.

Charger Resistance

Rehe 2

MQ

DPOUT or DMOUT to VBUS or
ground, see Figure 3.2
BC1.2 DCP charger emulation
active

SMSC UCS1002
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Table 3.3 Electrical Specifications (continued)
VDD =45V 1t055V,VS=29V1t055V, Vpy Lup =3V 1055V, Ty =-40°C to 85°C
all Typical values at VDD = VS = 5V, Tp = 27 °C unless otherwise noted.
CHARACTERISTIC SYMBOL MIN TYP MAX UNIT CONDITIONS
On Resistance RoN Hsw 2 Q Switch closed, VDD = 5V
- test current = 8 mA, test
voltage = 0.4V, see Figure 3.2
On Resistance RoN Hsw 1 5 Q Switch closed, VDD =5V,
B - test current = 8 mA, test
voltage = 3.0V, see Figure 3.2
Delta On Resistance ARON Hsw $0.3 Q Switch closed, VDD = 5V
- ITST =8 mA, VTST =0to1.5 V,
see Figure 3.2
High-speed Data Switch - AC Parameters
DP, DM Capacitance to Cusw oN 4 pF Switch closed
Ground B VDD =5V
DP, DM Capacitance to Cuxsw OFF 2 pF Switch open
Ground - VDD =5V
Turn Off Time thsw OFF 400 gs Time from state control
- (EM_EN, M1, M2) switch on to
switch Off, RTERM =50 Q,
CrLonap = 5 pF
Turn On Time thsw oN 400 Us Time from state control
- (EM_EN, M1, M2) switch off to
switch on, RTERM =50 Q,
CiLoap = 5 pF
Propagation Delay tpp 0.25 ns Rterm = 50 Q, Coap = 5 PF
Propagation Delay Skew Atpp 25 ps Rterm = 50 Q, Coap = 5 PF
Rise/Fall Time tF/R 10 ns RTERM =50Q, CLOAD =5 pF
DP - DM Crosstalk XTALK -40 dB RTERM =50Q, CLOAD =5 pF
Off Isolation O|RR -30 dB RTERM =50 Q, CLOAD =5 pF
f =240 MHz
-3dB Bandwidth BW 1100 MHz | Rtgrm = 50 Q, C oap = 1.5 pF
Vopout = Vomout = 350 mV
DC
Total Jitter tJ 200 ps RTERM =50 Q, CLOAD = 5 pF,
rise time = fall time = 500 ps at
480 Mbps (PRBS = 215 - 1)
Skew of Opposite tSK(P) 20 ps RTERM =50Q, CLOAD =5 pF
Transitions of the Same
Output
Revision 1.4 (07-16-13) 18 SMSC UCS1002
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Table 3.3 Electrical Specifications (continued)
VDD =45V 1t055V,VS =29Vt 55V, Vpy Lup =3V 1055V, Ty =-40°C to 85°C
all Typical values at VDD = VS =5V, Tp = 27 °C unless otherwise noted.
CHARACTERISTIC SYMBOL MIN TYP MAX UNIT CONDITIONS
Port Power Switch
Port Power Switch - DC Parameter
Over-voltage Lockout Vs ov 6 \Y
On Resistance Ron_psw 55 65 me 475V <VS <525V
VS Leakage Current ILEAK VS 22 5 MA Sleep state
- into VS pin
Back-voltage Protection VBV TH 150 mV VBUS > VS
Threshold - VS > Vs yvio
Back-drive Current lBD 1 0 3 UA VDD < VDD TH»
B Any powered power pin to any
unpowered power pin. Current
out of unpowered pin.
lsp_2 0 2 HA VDD > Vpp th;,
B Any powered power pin to any
unpowered power pin, except
for VDD to VBUS in Detect
power state and VS to VBUS in
Active power state. Current out
of unpowered pin.
Selectable Current Limits ILim4 480 500 mA ILIM Resistor =0or 47 kQ
(500 mA setting)
I im2 850 900 mA ILIM Resistor = 10kQor56 ke
(900 mA setting)
ILim3 950 1000 mA ILIM Resistor = 12kQor68 ke
(1000 mA setting)
ILima 1130 1200 mA ILIM Resistor = 15kQor82 kQ
(1200 mA setting)
ILims 1400 1500 mA ILIM Resistor = 18kQor100 kQ
(1500 mA setting)
ILive 1720 1800 mA ILIM Resistor = 22kQor120 kQ
(1800 mA setting)
ILm7 1910 2000 mA ILIM Resistor = 27kQor150 kQ
(2000 mA setting)
ILims 2370 2500 mA ILIM Resistor = 33kQor VDD
(2500 mA setting)
Pin Wake Time tP|N_WAKE 3 ms
SMBus Wake Time tsmB_wAKE 4 ms
Idle Sleep Time tIDLE_SLEEP 200 ms
SMSC UCS1002 19 Revision 1.4 (07-16-13)
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Table 3.3 Electrical Specifications (continued)
VDD =45V t055V,VS =29Vt 55V, Vpy Lup =3V 1055V, Ty =-40°C to 85°C
all Typical values at VDD = VS = 5V, Tp = 27 °C unless otherwise noted.
CHARACTERISTIC SYMBOL MIN TYP MAX UNIT CONDITIONS
Thermal Regulation Limit TreG 110 °C Die Temperature at which
current limit will be reduced
Thermal Regulation TREG HYST 10 °C Hysteresis for treg
Hysteresis B functionality. Temperature must
drop by this value before ILIM
value restored to normal
operation
Thermal Shutdown T1sp 135 °C Die Temperature at which port
Threshold power switch will turn off
Thermal Shutdown TTSD HYST 35 °C After shutdown due to TTSD
Hysteresis - being reached, die temperature
drop required before port power
switch can be turned on again
Auto-recovery Test ITEST 190 mA Portable device attached,
Current VBUS = 0V, Die temp < T1gp
Auto-recovery Test VresT 750 mV Portable device attached,
Voltage VBUS = 0 V before application,
Die temp <
TrspProgrammable, 250 -
1000 mV, default listed
Discharge Impedance RpiscHARGE 100 Q
Port Power Switch - AC Parameters
Turn On Delay toN Psw 0.75 ms PWR_EN active toggle to
- switch on time, VBUS
discharge not active
Turn Off Time torE Psw INA 0.75 ms PWR_EN inactive toggle to
- switch off time
CBUS =120 },LF
Turn Off Time tOFF PSW ERR 1 ms Over-current Error, VBUS Min
T Error, or Discharge Error to
switch off
CBUS =120 }J.F
Turn Off Time tOFF PSW ERR 100 ns TSD or Back-drive Error to
- switch off
CBUS =120 LLF
VBUS Output Rise Time tr BUS 1.1 ms Measured from 10% to 90% of
- VBUS, C pap = 220 uF
ILIM=10A
Soft Turn on Rate Algys ! A 100 mA /
us
Temperature Update toc TEMP 200 ms Programmable 200 - 1600 ms,
Time - default listed
Revision 1.4 (07-16-13) 20 SMSC UCS1002
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Table 3.3 Electrical Specifications (continued)
VDD =45V t055V,VS =29Vt 55V, Vpy Lup =3V 1055V, Ty =-40°C to 85°C
all Typical values at VDD = VS =5V, Tp = 27 °C unless otherwise noted.
CHARACTERISTIC SYMBOL MIN TYP MAX UNIT CONDITIONS
Short Circuit Response tSHORT LIM 1.5 V] Time from detection of short to
Time - current limit applied.
No Cgys applied
Short Circuit Detection tsHORT 6 ms Time from detection of short to
Time port power switch disconnect
and ALERT# pin assertion.
Latched Mode Cycle tuL 7 ms From PWR_EN edge transition
Time from inactive to active to begin
error recovery
Auto-recovery Mode teycLe 25 ms Time delay before error
Cycle Time condition check
Programmable 15-50 ms,
default listed
Auto-recovery Delay trRsT 20 ms Portable device attached,
VBUS must be > Vyggr after
this time
Programmable 10-25 ms,
default listed
Discharge Time tDISCHARGE 200 ms Amount of time discharge

resistor applied
Programmable 100-400 ms,
default listed

Port Power Switch Operation With Trip Mode Current Limiting
Region 2 Current Keep- IsUs R2MIN 0.1 A
out -
Minimum VBUS Allowed VBuUs MIN 2.0 \Y

at Output

Port Power Switch Operation With Constant

Current Limiting (Variable Slope)

Region 2 Current Keep- lsUs R2MIN 1.5 A
out -
Minimum VBUS Allowed VBUS_M|N 2.0 \Y

at Output

Port Power Switch Operation With Custom Current Limiting

Region 2 Current Keep- IsUs R2MIN 0.1 A Programmable from 100 mA to
out - 1.8 A. Default value listed.
Minimum VBUS Allowed VBus MIN 2.0 \ Programmable from 1.5V to
at Output - 2.25 V. Default value listed.
Current Measurement - DC
Current Measurement lBUs_M 6.4 2500 mA Range

Range

(see Note 3.3)
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Table 3.3 Electrical Specifications (continued)
VDD =45V t055V,VS =29Vt 55V, Vpy Lup =3V 1055V, Ty =-40°C to 85°C
all Typical values at VDD = VS =5V, Tp = 27 °C unless otherwise noted.
CHARACTERISTIC SYMBOL MIN TYP MAX UNIT CONDITIONS
Reported Current Algys m 9.76 mA 1LSB
Measurement Resolution B
Current Measurement 12 % ILIM not exceeded
Accuracy
Current Measurement - AC
Sampling Rate 500 V&
Charge Rationing - DC
Accumulated Current 4.5 %
Measurement Accuracy
Charge Rationing - AC
Current Measurement tpcycLE 1 s
Update Time
Attach / Removal Detection
VBUS Bypass - DC
On Resistance Ron_BYpP 50 Q
Leakage Current ILEAK BYP 3 MA Switch off
Current Limit IDET CHG / 2 mA VDD =5V and VBUS> 4.75V
lgus_BYP
Attach / Removal Detection - DC
Attach Detection IDET QuUAL 800 MA Programmable 200-1000 pA,
Threshold - default listed
Primary Removal lREM QUAL ACT 700 |JA
Detection Threshold - B Programmable 100-900 pA,
default listed
Active power state
IREM QUAL DET 800 MA Programmable 200-1000 pA,
- - default listed
Detect power state
(see Section 8.4)
Attach / Removal Detection - AC
Attach Detection Time tbET QuAL 100 ms Time from Attach to A_DET#
- assert .
Removal Detection Time tREM_quAL 1000 ms
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Table 3.3 Electrical Specifications (continued)
VDD =45V t055V,VS =29Vt 55V, Vpy Lup =3V 1055V, Ty =-40°C to 85°C
all Typical values at VDD = VS = 5V, Tp = 27 °C unless otherwise noted.
CHARACTERISTIC SYMBOL MIN TYP MAX UNIT CONDITIONS
Allowed Charge Time tDET CHARGE 800 ms Cgus = 500 pF max
- Programmable 200-2000 ms,
default listed
Charger Emulation Profile
General Emulation - DC
Charging Current IsUs CHG 39 mA default
Threshold B
Charging Current lsus cHG RNG | 9.76 155 mA Programmable, all typical
Threshold Range T
DP-DM Shunt Resistor Rbcp REs 200 Q Connected between DPOUT
Value - and DMOUT
0V < DPOUT = DMOUT <3V
Response Magnitude SX_RXMAG_ 93 200 kQ Programmable, all mins
(voltage divider option DVDR
min resistance range)
Resistor Ratio Range SX_RATIO 0.25 0.66 VIV Programmable, all typical
(voltage divider option)
Resistor Ratio Accuracy SX_RATIO_ 0.5 % Average over range
(voltage divider option) ACC
Response Magnitude SX_RXMAG_ 1.8 150 kQ Programmable, all typical
(resistor option range) RES
Internal Resistor SX_RXMAG_ 10 % Average over range
Tolerance (resistor RES_ACC
option)
Response Magnitude SX_RXMAG_ 0.4 2.2 \% Programmable, all typical
(voltage option range) VOLT
Voltage Option Accuracy SX_RXMAG_ 1 % No load
VOLT_ACC Average over range
Voltage Option Accuracy SX_RXMAG_ -6 % 150 pA load
VOLT_ACC_ Average over range
150
Voltage Option Accuracy SX_RXMAG_ -10 % 250 pA load
VOLT_ACC_ Average over range
250
Voltage Option Output SX_RXMAG_ 0.5 \Y, DMOUT= 0.6 V
VOLT_BC 250 pA load
Response Magnitude SX_PUPD 10 150 A SX_RXMAG_VOLT =0
(zero volt option range) Programmabile, all typical
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Table 3.3 Electrical Specifications (continued)
VDD =45V 1t055V,VS =29Vt 55V, Vpy Lup =3V 1055V, Ty =-40"°C to 85°C
all Typical values at VDD = VS = 5V, Tp = 27 °C unless otherwise noted.
CHARACTERISTIC SYMBOL MIN TYP MAX UNIT CONDITIONS
Pull-down Current SX_PUPD 5 % DPOUT or DMOUT = 3.6 V
Accuracy _ACC_3p6 Compliance voltage
Pull-down Current SX _PUPD 50 HA Setting = 100 pA
_ACC_BC DPOUT or DMOUT = 0.15V
Compliance voltage
Stimulus Voltage SX_TH 0.3 2.2 \Y Programmable, all typical
Threshold Range
Stimulus Voltage SX_TH_ ACC +2 % Average over range
Accuracy
Stimulus Voltage SX TH_ACC_ | 0.25 \% AtSX TH=0.3V
Accuracy BC
Stimulus Voltage SX_TH_HYST 40 mV Voltage falling
Hysteresis

General Emulation - AC

Emulation Reset Time tem RESET 50 ms
Emulation Reset Time tem RESET 50 175 ms Programmable, all typical
Range RNG
Emulation Timeout tem TIMEOUT 0.8 12.8 s Programmable, 0.8 s to 12.8 s,
Range B all typical
Stimulus Delay, SX_TD tsTIM DEL 0 100 ms Programmable, all typical
Range B
Emulation Delay tRes EM 0.5 s Time from set impedance to
- impedance appears on DP /
DM

Note 3.2  For split supply systems using the Attach Detection feature, VS must not exceed VDD +
150 mV.

Note 3.3 The current measurement full scale range maximum value is 2.5 A. However, the
UCS1002 cannot report values above ILIM (if Igys romin < ILIM) or above Igys romin (if
IBUS_RZMIN > |LIM and ILIM < 1.5 A).
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Rise Time Fall Time
0 90% |
VCRS 90%
10%
Differential
Data Lines Pt "t
Data Signal Rise and Fall Time
Figure 3.1 USB Rise Time / Fall Time Measurement
Vsus
Rche
DPIN o){ DPOUT
R, |
VTsT CHG% TST
Veus
Rche
DMIN c){ DMOUT
R I
VTST CHGT TST
Figure 3.2 Description of DC Terms
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