RICHTEK

RT8973A

Micro USB Switch with OVP and 12C Interface

General Description

The RT8973Ais a USB port accessory detector and switch
that is optimized to protect low voltage system from
abnormal high input voltage (up to 28V). The RT8973A
supports high speed USB operation and I1°C interface
control.

The RT8973A provides a device detection function by using
the USB ID pin signal and the VBUS voltage. The ID pin
resistance and VBUS voltage determine the unique
characteristics for variety accessories. The host
microprocessor can use |°C interface to control the switch
position and read the results of the accessory detection.
The RT8973A also detects USB chargers including
dedicated chargers (D+/D- shorted) and high power host/
hub chargers.

Ordering Information

Features

Hi-Speed USB Operation

o UART Switch

e Interrupt for Device Insertion and Removal

o Interrupt for Protection Function

Default Startup Mode for Factory Support

Battery Charger Detection (BCD 1.2) Compliant
28V Maximum Rating for DC Adapter

Integrated Over-Voltage and Over-Current
Protection FET On VBUS for Fault Isolation

e 12C Controlled Interface

Applications

e Cellular Phone
o Smart Handheld Device

Marking Information

RT8973AIi 1Q : Product Code
Package Type 1QW W : Date Code
WSC : WL-CSP-18B 1.27x2.47 (BSC)
Note : [ ]
Richtek products are :
» RoHS compliant and compatible with the current require-
ments of IPC/JEDEC J-STD-020.
» Suitable for use in SnPb or Pb-free soldering processes.
Simplified Application Circuit
RT8973A
USB_HS 2 VBAT Battery &
DN1 VDDIO Power Supply
UART or U1 VBUS_OUT—7
USB HS U2 T
To _
VbbIo VBUS
COMP2
SDA ID
Processor SCL GND
JIG —l—
BOOT
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RT89/73A

RICHTEK

Pin Configuration

(TOP VIEW)

GND| {ATy  {AZy  {AS} |vBUS OUT
" vBUS oUT

BAT| {B1} {B2} {B3} [vBUS
ONTB

u1| ey {c2y  {C3y | COMNT
7ot

u2( 613 {2} {D3} | coMP2
N R

DN1| {ET} {E2} {E3}|ID
" wvoblo 7

oP2| {F1y  {F2y  {F3) |scL
T osbA 7

WL-CSP-18B 1.27x2.47 (BSC)

Functional Pin Description

Pin No. Pin Name Pin Function
A1 GND Ground.

A2, A3 VBUS_OUT | Output through the power MOSFET.
B1 VBAT Connected to battery.
B2 INTB Interrupt to host (push-pull).
B3 VBUS Connected to USB receptacle.
C1 U1 UART port.
Cc2 BOOT BOOT mode out (push-pull).
C3 COMN1 USB D- port connected to USB receptacle.
D1 u2 UART port.
D2 JIG JIG detection (open drain).
D3 COMP2 USB D+ port connected to USB receptacle.
E1 DN1 USB DN port connected to host.
E2 VDDIO I/0O voltage reference.
E3 ID USB ID port connected to USB receptacle.
F1 DP2 USB DP port connected to host.
F2 SDA 12C serial data input/output. Connect an external pull up resistor.
F3 SCL I°C serial clock input. Connect an external pull up resistor.
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RICHTEK

RT89/7/3A

Functional Block Diagram

| T oVBUS
Pre- oTP
Regulator o5
I OVP FET o VBUS_OUT
VDDA { POR |
Thermal | | Boot 0 JIG
Circuit Logic o BOOT
VBUS Logic I
UvLo f‘ | | ID Detector
VDDIOo I‘c (5-bit ADC) oD
SCLo
SDAO OINTB
0SsC VDD Sl\jg(ct — VDDA
) o VBAT
DN1o o
o * 0 COMN1
uto o [
USB Charger
Detection —OGND
DP20 o =
o l 0 COMP2
U2o o

Operation

The RT8973Ais a USB port accessory detector and switch of USB and UART. The OVP function is optimized to protect
low voltage system from abnormal high input voltage (up to 28V). The RT8973A supports accessory detection function
through the unique characteristics from VBUS voltage, ID resistance and USB data line status.

The RT8973A s programmable by I°C interface and it can communicate with microprocessor.
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RT8973A RICHTEK
Absolute Maximum Ratings (Note 1)
o VBUS to GND —0.3V to 28V
o Other Pins to GND -0.3Vto 6V
o Power Dissipation, Pp @ Ta =25°C

WL-CSP-18B 1.27x2.47 (BSC) 22W
o Package Thermal Resistance (Note 2)

WL-CSP-18B 1.27x2.47 (BSC), 6ua 45.4°C/W
o Junction Temperature 150°C
o Lead Temperature (Soldering, 10 sec.) 260°C
o Storage Temperature Range —65°C to 150°C
o ESD Susceptibility (Note 3)

HBM (Human Body Model) 2kV
Recommended Operating Conditions (Note 4)
o Battery Supply Voltage, VBAT 2.8V to 5.5V
« USB Supply Voltage, VBUS 4.3V to 6.7V
o Processor Supply Voltage, VDDIO 1.8V to 3.6V
o Junction Temperature Range —40°Ct0125°C
o Ambient Temperature Range —40°C to 85°C
Electrical Characteristics
(VBat = 3.7V, Ta= 25°C, unless otherwise specified)

Parameter Symbol Test Conditions Min | Typ | Max | Unit

DC Characteristics
VBUS UVP Voltage Vuvp 3.5 3.7 3.9 Y
OoTP ToTP (Note 5) -- 135 - °C
OTP Hysteresis TotP_H (Note 5) - 10 - °C
VBAT UVLO VVBATUVLO 1.1 1.8 | 21 \
VBAT Supply Current IVBAT s \C/,BPA,;,\T, é;.nZ(;/ A\[/)Bg_sET\jO!H'D - ~ |25 | - | A
VBAT Leakage Current IVBAT L \C/)I?:’Agl\i ‘;'nz(;/ A\[/)BéJ_'SET\f):V ’O'D ) ~ | 10 | 15 | uA
VBUS Supply Current IvBuUS s \C/)IIB:’AI;\T, i:(;/ A\S%J_SETQE):VHID - -- 700 -- uA
VDDA VbDA VBus = 5V -- 45 - \Y
Battery Charging Spec.
VDP_SRC Voltage VDP_SRC With IpaT_src = 0 to 250pA 0.5 - 0.7 vV
VDAT_REF Voltage VDAT_REF 0.25 - 0.4 \%
VLGC Voltage ViGe 0.8 -- 2 \Y
DN Sink Current IDN_SINK May be a resistance if desired 50 -- 150 pA
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RICHTEK

RT89/7/3A

Parameter Symbol Test Conditions | Min ‘ Typ ‘ Max ‘ Unit
USB Analog Switch (DN1, DP2)
) VDN, VDP 0 -- VDDA Vv
Analog Signal Range v A2V ] T0mA
On-Resistance R BAT = 4.2V, IcoM = 1UMA, - -
ON_USB Veom = 0.75V 7.5 Q
On-Resistance Match VBaT = 4.2V, Icom = 10mA
AR ’ ' - -
Between Channels ON_USB Vcowm = 400mV 0.5 Q
VBAT = 4.2V, switch open, VpN1 or
Off Leakage Current lusB(OFF) Vpp2 = 0.3V, 2.5V, Vcom = 2.5V, -360 - 360 nA
0.3V
VBaT = 4.2V, switch closed,
On Leakage Current lusB(ON) VN1 of Vopa = 0.3V, 2.5V -360 - 360 nA
UART/USB Analog Switch (U1, U2)
_ Vu1, Vu2 0 - | Vopa| V
Analog Signal Range v eV TOmA
On-Resistance BAT = 4.2V, lcom = 1TUMA, - -
RON_UART Veou = 0V to 3V 7.5 Q
On-Resistance Match VBaT = 4.2V, Icom = 10mA,
Between Channels ARON_UART Vcom = 1.5V - 0.5 - Q
VAT = 4.2V, switch open, Vy1 or
Off Leakage Current lUART_OFF Vuz2 = 0.3V, 2.5V, Vcom = 2.5V, -360 - 360 nA
0.3V
VBaT = 4.2V, switch closed,
On Leakage Current [UART_ON VU1 or Vuz = 0.3V, 2.5V -360 - 360 nA
Digital Signals (INTB, SCL, SDA)
Logic-High | VIH 1.4 - -
Input Voltage \%
Logic-Low | VL -- -- 0.4
Input Leakage Current [INLEAK -1 -- 1 A
Open Drain Low VoboL ISINK = TMA -- -- 04 V
Dynamic
I°C Max Clock Fi2ceLk - —~ | 400 | kHz
Analog Switch Turn-On Time | toN I2C stop to switch on; RL = 50Q ~- - 1 ms
Analog Switch Turn-Off Time | torF 12C stop to switch off; RL = 50Q - - 1 ms
Break-Before-Make Delay _
Time tp RL = 500 >0 -- -- us
VDAT_SRC On-Time tbrP_src_ON 40 -- -- ms
FET On Path
VBUS POR Threshold .
Only for VBUS_OUT VPOR Rising 2.5 2.7 29 \Y,
VBUS POR Hysteresis Only v .
for VBUS_OUT POR_HYS Falling - 100 - mV
Deglitch Time of POR Only s
for VBUS_OUT tPor Rising -- 300 -- ms
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RT89/73A

RICHTEK

Parameter Symbol Test Conditions Min | Typ | Max | Unit
VBUS OVP Threshold -
Voltage Vovp Rising 6.6 6.8 7 \Y,
VBUS OVP Hysteresis VovpP_HYs Falling -- 60 100 mV
VBUS OVP Propagation
Delay to Turn-Off tovp_pD VBus = 5V to 10V - - 2 us
VBUS_OUT
VBUS OVP Recover Delay |tovP_RD VBus = 10V to 5V - 8 - ms
Deglitch Time of OVP for .

t - -
0x03 OVP OVP_D Rising 128 us
OCP Threshold Current locp 2.3 2.5 2.7 A
OCP Blanking Time tocr_B - 180 - us
OCP Recover Delay tocp_RD -- 64 -- ms
OTP Threshold to Turn-Off -
T . . o

Only for VBUS_OUT OTP_FET Rising  (Note5) 140 C
OTP Threshold Hysteresis T o
Only for VBUS_OUT OTP_FET_HYS i A C
OTP Recover Delay toTp_FET - - ms
Soft-Start Time tss -- - ms
FET On-Resistance RONFET lBus_out = 1000mA, ~ | 100 | 200 | mo

4.3V < VBus < 6.5V

Note 1. Stresses beyond those listed “Absolute Maximum Ratings” may cause permanent damage to the device. These are

stress ratings only, and functional operation of the device at these or any other conditions beyond those indicated in

the operational sections of the specifications is not implied. Exposure to absolute maximum rating conditions may

affect device reliability.

Note 2. 64a is measured under natural convection (still air) at Ta= 25°C with the component mounted on a high effective-

thermal-conductivity four-layer test board on a JEDEC 51-7 thermal measurement standard.

Note 3. Devices are ESD sensitive. Handling precaution is recommended.

Note 4. The device is not guaranteed to function outside its operating conditions.
Note 5. Guaranteed by design.
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RICHTEK RT8973A

Typical Application Circuit

RT8973A
F1 B1
USB_HS D1 DP2 VBAT E2 Battery &
DN1 VDDIO Power Supply
UART or Cllys VBus_OUTLAi
USB HS D12
L
To To Vbpio
Vbbio  or VBAT
vBUS B3
compz|B3
82| e COMN1{E3 Micro USB
F2 IDES
SDA A
Processor F3 SCL GND _L
D2l )16 =
C2lgooT
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RT89/73A

RICHTEK

Typical Operating Characteristics

Current limit (A)

Battery Leakage Current (uA)

5.0
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Current Limit vs. Input Voltage

7VBAT = ?;.SV

4.3 4.7
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Battery Leakage Current vs. Input Voltage

Veus = 0V
| ID=OPEN
LADC_EN=0
//
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BUS Supply Current (WA)
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Battery Supply Current vs. Input Voltage

VBus = 0V
| ID=OPEN
L ADC_EN=1

27 3.1 35 3.9 4.3 4.7 5.1 55
Input Voltage (V)

BUS Supply Current vs. Input Voltage

Vear = 3.8V
| ID=OPEN
t ADC_ EN=1

4.3 4.7 5.1 55 5.9 6.3 6.7
Input Voltage (V)
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RICHTEK RT8973A
Application Information
Device ldentification
The RT8973A supports multiple accessories by detecting
unique characteristics including VBUS voltage, ID
resistance and USB data line status. These characteristics
are shown in Tables 1 to 3.
Table 1. ID Accessory Detection
ADC Code VBUS Equivalent Rp Description
4 3 2 1 o | V) Min. Target Max.
0 0 0 0 0 N/A -- 0 -- OoTG
0 0 0 0 1 N/A 1.9kQ 2kQ 2.1kQ Audio Send_End Button
0 0 0 1 0 N/A 2.5kQ 2.6kQ 2.7kQ Audio Remote S1 Button
0 0 0 1 1 N/A 3.1kQ 3.2kQ 3.3kQ Audio Remote S2 Button
0 0 1 0 0 N/A 3.9kQ 4.01kQ 4.1kQ Audio Remote S3 Button
0 0 1 0 1 N/A 4.7k 4.82kQ 5.0kQ Audio Remote S4 Button
0 0 1 1 0 N/A 5.8kQ 6.03kQ 6.2kQ Audio Remote S5 Button
0 0 1 1 1 N/A 7.8kQ 8.03kQ 8.3kQ Audio Remote S6 Button
0 1 0 0 0 N/A 9.7kQ 10k 10.3kQ Audio Remote S7 Button
0 1 0 0 1 N/A 11.7kQ 12kQ 12.4kQ Audio Remote S8 Button
0 1 0 1 0 N/A 14.0kQ 14 .5kQ 14 .9kQ Audio Remote S9 Button
0 1 0 1 1 N/A 16.7kQ 17.2kQ 17.7kQ Audio Remote S10 Button
0 1 1 0 0 N/A 19.9kQ 20.5kQ 21.1kQ Audio Remote S11 Button
0 1 1 0 1 N/A 23.3kQ 24 1kQ 24 .8kQ Audio Remote S12 Button
0 1 1 1 0 N/A 27.8kQ 28.7kQ 29.6kQ Reserved Accessory #1
0 1 1 1 1 N/A 33.0kQ 34kQ 35.0kQ Reserved Accessory #2
1 0 0 0 0 N/A 39.0kQ 40.2kQ 41.4kQ Reserved Accessory #3
1 0 0 0 1 N/A 48.4kQ) 49.9kQ 51.4kQ Reserved Accessory #4
1 0 0 1 0 N/A 63.0kQ 64.9kQ 66.8kQ Reserved Accessory #5
1 0 0 1 1 N/A 77.6kQ 80kQ 82.4kQ Audio Device Type 2
1 0 1 0 0 N/A 98.9kQ 102k 105.1kQ Phone Powered Device
1 0 1 0 1 N/A 117.4kQ 121kQ 124.6kQ Unknown Accessory
1 0 1 1 0 N/A 145.5kQ 150kQ2 154.5kQ Unknown Accessory
1 lo| 11| 1] 5 | 1764 | 200ka 206k | Trevel ﬁg?gt?réﬁgﬁ;&caf Kit
1 1 0 0 0 5 247 .3kQ 255kQ 262.7kQ Factory Mode Boot OFF-USB
1 1 0 0 1 5 291.9kQ 301kQ 310.1kQ Factory Mode Boot ON-USB
1 1 0 1 0 N/A 354kQ 365k 375.9kQ Unknown Accessory
1 1 0 1 1 N/A 428.7kQ 442kO) 455.3kQ Unknown Accessory
1 1 1 0 0 |Open| 507.3kQ 523kQ 538.7kQ Factory Mode Boot OF F-UART
1 1 1 0 1 | Open| 600.4kQ 619kQ 637.6kQ Factory Mode Boot ON-UART
1 1 1 1 0 N/A 750k 1000k 1030k Unknown Accessory
1 1 1 1 1 5 3MQ Open Open USB Accessory
Not any code above 3MQ None of the above ranges Unknown Accessory
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RT8973A RICHTEK
Table 2. ID Factory Cable Detection
Configuration Type COMP2 | COMN1 ID BOOT JIG
Factory Mode Boot_On u2 U1 600kQ | 619kQ | 637kQ HIGH LOW
Jig : UART Boot_Off U2 U1 507kQ | 523kQ | 538kQ LOW LOW
Factory Mode Boot On | DP2 DN1 292kQ | 301kQ | 310kQ HIGH LOW
Jig : USB Boot Off | DP2 DN1 247kQ | 255kQ | 262kQ LOW LOW

Note : The max allowable leakage current on ID must be less than 0.05pA.

Table 3. ID and VBUS Detection Table for USB Devices

ID resistance to GND
VBUS_IN D+ D- - Accessory Detected
- Min. Typ. Max.

TA (travel adapter) Charger (180kQ2) and

5V Not Checked | Not Checked | 174.6kQ2 | 200kQ | 206kQ Car Kit Charger Type 1 only (200kQ)

USB Dedicated Charging Port, Travel

5V Shorted to D— | Shorted to D+ | 3MQ Open Open Adapter or Dedicated Charger (DCP)
5V DP DN 3MQ Open Open | USB Charging Downstream Port (CDP)
5V DP DN 3MQ Open Open | USB Standard Downstream Port (SDP)
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RICHTEK RT8973A
Table 4. I°C Register Information
Address : 0010100x
Address| Name BitZ | Bite | Bits | Bit4 | BIt3 Bit2 | Bitl | Bit0
Device ID Revision Number Vendor ID
0x01 |[Reset Value 0 0 0 0 1 0 1 0
Read/Write R R R R R R R R
Control1 | ADC_EN USBSHDE CHGTYP SO"SLC: '2S§ST C’t‘;tfci’g Reserved | INT Mask
0x02 Reset Value 1 1 1 0 0 1 N/A 1
Read/Write R/W RW R/W R/W R/W R/W R/W R/W
Interrupt OoTP ADC_CHG | Connect OVP DCD_T |CHGDET| Detach Attach
0x03 |Reset Value 0 0 0 0 0 0 0 0
Read/Write R R/C R R R/C R/C R/C R/C
Interrupt2 _%\épp OCP _L?A?(PJH OVP_FET|OTP_FET| POR UVLO | Reserved
0x04 IResetvalue| 0 0 0 0 0 0 0 0
Read/Write R/C R/C R R/C R/C R R R
'”Itgrs‘l‘(pt OTP |ADC_CHG | Connect| OVP | DCD T |CHGDET| Detach | Attach
0x05 Reset value| 0 0 0 0 0 0 0 0
Read/Write R/W R/W R/W R/W R/W R/W R/W R/W
'R;errli‘gt _%\épp ocP _SSEH OVP_FET|OTP_FET| POR | UVLO |Reserved
0x06 Reset value| 1 0 0 0 0 1 1 0
Read/Write R/W R/W R/W R/W R/W R/W R/W R/W
ADC Reserved | Reserved |Reserved ADC Values
0x07 |Reset Value N/A N/A N/A 1 1 1 1 1
Read/Write R R R R R R R R
Device 1 | Reserved | DCPORT |CDPORT (_Jr?/;;(‘ilt UART | SDPORT | Reserved oTG
OX0A  Reset value| N/A 0 0 0 0 0 N/A 0
Read/Write R R R R R R R R
Device 2 AL\Jcr:;kensz\(/)Vrr;/ Reserved [Reserved|Reserved JIGOL::'A__‘RT ‘”Gg’\? RT JI%EFS B JIGOL,J\lSB
0X0B  |Reset value| 0 N/A N/A N/A 0 0 0 0
Read/Write R R R R R R R R
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RT8973A RICHTEK

Address Name Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bitl Bit0
MASUVU1AL D- Switching D+ Switching Reserved | Reserved
0x13  |Reset Value 0 0 0 0 0 0 N/A N/A
Read/Write R/W R/W R/W R/W R/W RW R/W R/W
Mg'\\/lVUZAL Reserved | Reserved |Reserved| Reserved |IBOOT SW| JIG ON | Reserved | FET_ON
0x14 Reset Value N/A N/A N/A N/A 0 0 N/A 1
Read/Write R/W R/W RW RW R/W R/W R/W R/W
RESET | Reserved | Reserved [Reserved| Reserved | Reserved | Reserved | Reserved | RESET
0x1B |Reset Value| N/A N/A N/A N/A N/A N/A N/A 0

Read/Write R/W R/W R/W R/W R/W R/W R/W R/W

Copyright©2017 Richtek Technology Corporation. All rights reserved. RICHTEK isa registered trademark of Richtek Technology Corporation.
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RICHTEK RT8973A

Table 5. Device ID 0x00 - Read Only

Address| Name Bit7 | Bit6 Bit5 Bit4 Bit3 | Bit2 | Bitl | Bito
Device ID Revision Number Vendor ID
0x01 |[Reset Value 0 0 0 0 1 0 1 0
Read/Write R R R R R R R
Revision Number | Rev. 1 =00001
Vendor ID Richtek = 010
Address Name Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bitl Bit0
: 2
Control1 | ADC_EN |USBCHDEN| cHGTYp | SWitch | IFCRST | Auto 1o o ed| INT Mask
- Open _EN Config
0X02 | peset Value| 1 1 1 0 0 1 N/A 1
Read/Write R/W R/W R/W R/W R/W R/W R/W R/W
0 : Disable ID pin detection function
ADC EN

1 : Enable ID pin detection function
0 : Disable USB charger detection function
USBCHDEN . .
1 : Enable USB charger detection function
0 : Disable 2" detection of USB charger function
CHGTYP d . .
1 : Enable 2"? detection of USB charger function
. 0 : Automatic switching by accessory status
Switch Open )
1 : Open all switches
2 0 : Disable I°C pull low reset (default)
I“CRST_EN 2 )
1 : Enable 1“C pull low reset (SCL & SDA = 0 > 30ms typical)
, 0 : Manual switching
Auto Config i .
1 : Auto-configuration
INT K 0 : Unmask interrupt — interrupt baseband processor on change of state in Interrupt register
mas
- 1 : Mask interrupt — do not interrupt baseband processor
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RT89/73A

RICHTEK

Address| Name Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bitl Bit0
Interrupt OTP |ADC_CHG| Connect OVP DCT_T | CHGDET | Detach Attach
0x03 |Reset Value 0 0 0 0 0 0 0 0
Read/Write R R/C R R R/C R/C R/C R/C
Monitor over temperature
0:T<125°C
oTP 1:T>135°C
Any change in this bit triggers an interrupt.
0 : ADC values is not changed
ADC CHG 1: ADC values is changed
- The bit will interrupt only when ADC_CHG goes from 0 to 1, and clear after Baseband
reads.
0 : Switch is not connected
Connect 1 : Switch is connected
Any Change in this bit triggers an interrupt.
This OVP with 128 deglitch time
OVP 0 : VBUS over voltage is not detected
1: VBUS over voltage is detected
Any Change in this bit triggers an interrupt.
0 : Data Contact Detection timeout is not detected
DCD_T 1 : Data Contact Detection timeout is detected
The bit will interrupt only when DCD_T goes from 0 to 1.
Output of USB charger detection. The bit will be set to “1” if COMN > VDAT_REF & COMN
<VLGC
CHGDET 0 : COMN < VDAT_REF or COMN > VLGC (charger port is not detected)
1: COMN > VDAT_REF & COMN < VLGC (charger port is detected)
The bit will interrupt only when CHGDET goes from 0 to 1.
0 : Accessory not detached
Detach 1 : Accessory detached
The bit will interrupt only when Detach goes from 0 to 1, and clear to 0 after Baseband
reads.
0 : Accessory not attached
Attach 1 : Accessory attached
The bit will interrupt only when Attach goes from 0 to 1, and clear to 0 after Baseband reads.
Address| Name Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bitl BitO
OvVP OoCP
Interrupt2 ocP OCP LATCH OVP_FET|OTP_FET| POR UVLO | Reserved
0x04 Reset Value| 0 0 0 0 0 0 0 0
Read/Write R/C R/C R R/C R/C R R R
0 : VBUS OCP AND VBUS OVP not detected
OVP OCP 1:VBUS OCP OR VBUS OVP detected
- The bit will interrupt only when OVP_OCP goes from 0 to 1, and this bit will be clear to 0
after baseband reads.
0 : VBUS OCP is not detected
OCP 1:VBUS OCP is detected
The bit will interrupt only when OCP_EN goes from 0 to 1, and this bit will be clear to 0 after
baseband reads.
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RICHTEK

RT89/7/3A

OCP_LATCH

0 : VBUS OCP does not occur for consecutive 16 times.

1 : VBUS OCP occurs for consecutive 16 times. FET will be turn off unless the VBUS power
re-toggle or 0x14 FET_ON set 1to 0 to 1.

Any change in this bit triggers an interrupt

OVP_FET

This OVP without deglitch time

0 : VBUS over voltage is not detected

1: VBUS over voltage is detected

The bit will interrupt only when OVP_FET goes from 0 to 1, and this bit will be clear to 0
after baseband reads.

OTP_FET

This over-temperature of MOSFET

0:T<120°C

1:T>150°C

The bit will interrupt only when OTP_FET goes from 0 to 1, and this bit will be clear to 0
after baseband reads.

POR

0 : VBUS > 2.7V with 300ms deglitch time
1:VBUS < 2.6V
Any change in this bit triggers an interrupt.

UVvLO

0 : VBUS voltage is higher than VUVP voltage
1: VBUS voltage is lower than VUVP voltage
Any change in this bit triggers an interrupt.

Address Name

Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bitl BitO

Interrupt
Mask

OTP |ADC_CHG| Connect OVP DCD_T |CHGDET | Detach Attach

0x05  [Reset Value

0 0 0 0 0 0 0 0

Read/Write

R/wW R/W R/W R/wW R/W RW RW R/W

OTP

: Unmask OTP interrupt
: Mask OTP interrupt

ADC_CHG

: Unmask ADC_CHG interrupt
: Mask ADC_CHG interrupt

Connect

: Unmask connect interrupt
: Mask connect interrupt

OVP

: Unmask OVP interrupt
: Mask OVP interrupt

DCD_T

: Unmask DCD_T interrupt
: Mask DCD_T interrupt

CHGDET

: Unmask CHGDET interrupt
: Mask CHGDET interrupt

Detach

: Unmask detach interrupt
: Mask detach interrupt

Attach

: Unmask attach interrupt
: Mask attach interrupt

- O O0O|~rO|~~O|mO|~O| -~ 0O|—~O0O
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Address Name Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bitl BitO
Interrupt ovP OocCP ov oTP
Maskz | _ocp | ©°P | LatcH| et | _Fer | POR | UVLO |Reserved
0x08 |Resetvalue| 1 0 0 0 0 1 1 0
Read/Write R/W R/W R/W R/W R/W R/W R/W R/W
0 : Unmask OVP_OCP interrupt
OvP_OCP 1: Mask OVP_OCP interrupt
oCP 0 : Unmask OCP interrupt
1 : Mask OCP interrupt
0 : Unmask OCP_LATCH interrupt
OCP_LATCH | 1. Mask OCP_LATCH interrupt
0 : Unmask OVP_FET interrupt
OVP_FET 1: Mask OVP_FET interrupt
0 : Unmask OTP_LATCH interrupt
OTP_FET 1: Mask OTP_LATCH interrupt
POR 0 : Unmask POR interrupt
1 : Mask POR interrupt
0 : Unmask UVLO interrupt
UvLO 1 : Mask UVLO interrupt
Address Name Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bitl BitO
ADC Reserved | Reserved | Reserved ADC Values
0x07 [Reset Value N/A N/A N/A 1 1 1 1 1
Read/Write R R R R R R R R
ADC ADC Values from ID Pin Detection
Address Name Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bitl Bit0
Device 1 | Reserved | DCPORT | CDPORT (%‘;;;'t UART | SDPORT | Reserved | OTG
0x0A Reset Value N/A 0 0 0 0 0 N/A 0
Read/Write R R R R R R R
DCPORT 0 : USB Dedicated Charging Port (DCP) charger not detected
1 : USB Dedicated Charging Port (DCP) charger detected
CDPORT 0 : USB Charging Downstream Port (CDP) charger not detected
1 : USB Charging Downstream Port (CDP) charger detected
: 0 : Car Kit Type 1 & TA not detected
CarKitType 1| 4. car Kit Type 1 & TA detected
0 : UART cable not detected
UART 1: UART cable detected
Standard USB 0 : USB Standard Downstream Port (SDP) charger not detected
(SDPORT) 1 : USB Standard Downstream Port (SDP) charger detected
oTG 0 : OTG cable not detected
1: OTG cable detected
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RICHTEK RT8973A

Address Name Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bitl BitO

JIG JIG
Device 2 Unknown Reserved | Reserved | Reserved | UART UART JIG USB | JIG USB

Accessory OFF ON

0x0B OFF ON
X
Reset 0 N/A N/A N/A 0 0
Value
Read/Write R R R R R R R R

0 : Unknown accessory not detected
Unknown Accessory | 1 : Any accessory detected as unknown or an accessory that cannot be detected as being
valid

JIG UART OFF 0 : Factory mode BOOT_OFF_UART not detected
1 : Factory mode BOOT_OFF_UART detected
JIG UART ON 0 : Factory mode cable UART path with BOOT_ON not detected
1 : Factory mode cable UART path with BOOT_ON detected
JIG USB OFF 0 : Factory mode cable USB path with BOOT_OFF not detected
1 : Factory mode cable USB path with BOOT_OFF detected
JIG USB ON 0 : Factory mode cable USB path with BOOT_ON not detected
1 : Factory mode cable USB path with BOOT_ON detected
Address Name Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bitl Bit0
Mgl\\/le#AL D—- Switching D+ Switching Reserved | Reserved
013 Resetvalue| 0 0 0 0 0 0 N/A N/A
Read/Write R/W R/W R/W R/W R/W R/W R/W R/W
000 : Switch Open
D— Switchin 001 : COMN1 connected to DN1 of USB port
9 011 : COMN1 connected to U1 or UART port
All others values : do not use
000 : Switch Open
DP Switchin 001 : COMP2 connected to DP2 of USB port
9 011 : COMP2 connected to U2 or UART port
All others values : do not use
Address Name Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bitl Bit0
Mg'\\/lvUzAL Reserved | Reserved | Reserved | Reserved [BOOT SW| JIG ON |Reserved | FET_ON
0x14 | Reset value| N/A N/A N/A N/A 0 0 N/A 1
Read/Write R/W R/W R/W R/W R/W R/W R/W R/W
0: Low
BOOT SW 1" High
0 : JIG output = high impedance
JIG ON 1:JIG output = GND
FET between VBUS and VBUS_OUT
FET_ON 0 : FET is turned off. OVP and OCP function disable
1:FET is active, and FET is depended on OVP and OCP function.
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RT89/73A

RICHTEK

Address Name Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bitl BitO
RESET | Reserved | Reserved |Reserved |Reserved |Reserved |Reserved |Reserved | RESET
0x1B |Reset Value N/A N/A N/A N/A N/A N/A N/A 0
Read/Write R/W R/W R/W R/W R/W R/W R/W R/W
RESET 0 : Do not reset the RT8973A

1 : Reset the RT8973A
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RICHTEK

RT89/7/3A

Power Up

The RT8973A has a threshold of 2.7V power on reset
(POR) with a built-in hysteresis of 100mV. Before the input
voltage reaches the POR threshold, the RT8973A is off.
When the input voltage is over the POR threshold, the
RT8973A will delay for 300ms and the soft-start will be
activated after the 300ms delay. The 300ms delay allows
the transient at the input during a hot insertion of the power
supply to settle down before the IC starts to operate.
During the soft-start transition, the RT8973A slowly turns
on the internal MOSFET to reduce the inrush current.

Enable Control

When 0x14 FET_ON is set at 1 (default = 1), over voltage
and over current protection function will be turned on. When
0x14 FET_ON is set at 0, the internal MOSFET will be
turned off.

Over-Temperature Protection (OTP)

The RT8973A monitors its internal temperature to prevent
thermal failures. The chip turns off the MOSFET when
the junction temperature reaches 135°C. The IC will
resume after the junction temperature is cooled down
10°C.

Input Over-Voltage Protection

The RT8973A monitors input voltage to prevent the input
over-voltage lead to output system failures. The RT8973A
input OVP threshold is set by the internal resistor. When
the input voltage exceeds the threshold, the RT8973A
outputs a logic signal to turn off the internal MOSFET
within 2us to prevent the high input voltage from damaging
the electronics in the handheld system. The hysteresis
of the input OVP threshold is 60mV. When the input
voltage returns to normal operation voltage range, the
RT8973Awill re-enable the MOSFET.

Over-Current Protection (OCP)

The RT8973A monitors the output current to prevent the
output short or the charging of the battery with an excessive
current. The RT8973A has a built-in 180us delay time to
prevent any transient noise triggering the OCP. If the OCP
situation keeps for 180us, the internal MOSFET will be
turned off and the 0x04 OCP_LATCH will change from 0

to 1. When the OCP happens for consecutive 16 times,
the internal MOSFET will be turned off permanently unless
the input power is recycled or the 0x14 FET_ON is changed
from 0 to 1.

Thermal Considerations

The junction temperature should never exceed the
absolute maximum junction temperature Tjmax), listed
under Absolute Maximum Ratings, to avoid permanent
damage to the device. The maximum allowable power
dissipation depends on the thermal resistance of the IC
package, the PCB layout, the rate of surrounding airflow,
and the difference between the junction and ambient
temperatures. The maximum power dissipation can be
calculated using the following formula :

Pomax) = (Tumaxy—Ta) / 0ua

where Tyumax) is the maximum junction temperature, Tais
the ambient temperature, and 8,4 is the junction-to-ambient
thermal resistance.

For continuous operation, the maximum operating junction
temperature indicated under Recommended Operating
Conditions is 125°C. The junction-to-ambient thermal
resistance, 6,4, is highly package dependent. For a WL-
CSP-18B 1.27x2.47 (BSC) package, the thermal
resistance, 0ya, is 45.4°C/W on a standard JEDEC 51-7
high effective-thermal-conductivity four-layer test board.
The maximum power dissipation at Ta = 25°C can be
calculated as below :

Ppmax) = (125°C — 25°C) / (45.4°C/W) = 2.2W for a
WL-CSP-18B 1.27x2.47 (BSC) package.

The maximum power dissipation depends on the operating
ambient temperature for the fixed Tymmax) and the thermal
resistance, 6ya. The derating curves in Figure 1 allows the
designer to see the effect of rising ambient temperature
on the maximum power dissipation.
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RT8973A RICHTEK

zj — Four-L‘ayer PCB
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Figure 1. Derating Curve of Maximum Power Dissipation
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RICHTEK

RT89/7/3A

Outline Dimension
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Symbol Dime.nsions In Millimeters DirTlensions In Inches
Min Max Min Max.
A 0.500 0.600 0.020 0.024
A1 0.170 0.230 0.007 0.009
b 0.240 0.300 0.009 0.012
D 2.420 2.520 0.095 0.099
D1 2.000 0.079
E 1.220 1.320 0.048 0.052
E1 0.800 0.031
e 0.400 0.016

18B WL-CSP 1.27x2.47 Package (BSC)
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RT8973A RICHTEK

Footprint Information
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Number of Footprint Dimension (mm)
Package . Type Tolerance
Pin e A B
NSMD 0.240 0.340
WL-CSP1.27*2.47-18(BSC) 18 0.400 +0.025
SMD 0.270 0.240
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