RICHTEK

RT7202KLA

Programmable Multi-Protocol Controller for 20V Output with

Power Sharing

General Description

The RT7202KLA is a programmable controller with high
integration,  including the internal feedback
compensation and V2 (regulated voltage for internal
MCU) inside. An internal MCU is designed to meet
proprietary protocols via the CC1/CC2/D+/D- interface.
This controller is a specific design for off-line AC-DC
converters to achieve the high power density of a fast
charge system. The RT7202KLA can share the output
power through Master/Slave 12C communication. The
built-in feedback compensation not only reduces the
external components, but also enhances the transient
response. For the safety consideration, the RT7202KLA
provides comprehensive protections, including LPS
protection and accurate internal Over-Temperature
Protection (OTP).

In applications requiring high-precision control, a dual
operational amplifier is adopted in the Digital-to-Analog
Converter (DAC) to serve reference voltages used for
regulation of voltage loop and current loop in
programming the constant voltage (CV) and the
constant current (CC).

Applications

e USB Type-C Controller in Source Application for
Single-Port or Multi-Port Charger/Adapter  of
Smartphone, Tablet, Notebook, and Other Electronics

e USB Type-C Controller in Sink Application for loT
Devices of Power Over Ethernet, Smart Speaker,
Projector, and Other Electronics

Features
e Protocol Support
» USB PD2.0/PD3.0 and PPS
» UFCS
» Proprietary Protocols
o Highly Integrated
» Suited for 3V to 22V VDD Range
» Embedded MCU with a Mask ROM of 32kB, an
OTP-ROM of 16kB, and an SRAM of 2kB
» Built-in Shunt Regulators for Constant Voltage
and Constant Current Control
» Built-in Feedback Compensation with Soft
Start for LPS
» Built-in VconN Power (5V/20mA)
VDD Pin for Quick Discharge of Output
Capacitor
» Supported High-Side Current Sensing
» Supported Linear Cable Compensation
» Supported Master/Slave I2C Communication
» Supported VIN and LPS Detection
>
>
>

v

< 6.6mA Operating Current in Normal Mode
< 2.2mA Operating Current in Sleep Mode
< 1150uA Operating Current in Green Mode
¢ Protection

» Adaptive Output Over-Voltage Protection

» Adaptive Under-Voltage Protection

» CC1/CC2/D+/D-/RT Over-Voltage Protection

» Firmware-Programmable Over-Current
Protection

» Firmware-Programmable Constant Current
Protection

» Firmware-Programmable Over-Temperature
Protection

» Firmware-Programmable LPS Protection

» Internal Over-Temperature Protection
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RT7202KLA RICHTEK

Ordering Information Marking Information
RT7202KLAOIO-O

B For marking information, contact our sales
Programmed Firmware Code AABBX*** . . . L

AA : Application Code representative directly or through a Richtek distributor

BB : Model Code located in your area.

X : Customer Approved Version Code

Package Type Pin Configuration

QW : WQFN-24L 4x4 (W-Type) (TOP VIEW)

(Exposed Pad-Option 2)

Lead Plating System o
00O S
G : Green (Halogen Free and Pb Free) Z00AhaAz

. i241123112211211120::19!
Note : GND
“**AABBX is optional, for firmware inside IC only. VIR |2 k7 VBUS
NC [3 USBP
Richtek products are : NC |4 NC
, ) ] OPTO cs-
» RoHS compliant and compatible with the current GND CS+
requirements of IPC/JEDEC J-STD-020.
» Suitable for use in SnPb or Pb-free soldering processes. é % 5 5 8 %
o oo
[CNUNU)

WQFN-24L 4x4

RT7202KLA Functional Table
Version RT7202KLA
Output Voltage Supported 3V to 22V
Vourt Scaling Factor

RFB2 / (RFB1 + RFB2) 110
Built-in FB Resistors O
Blocking MOSFET Driver N-MOSFET
Package WQFN-24L 4x4
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RICHTEK

RT7202KLA

Simplified Application Circuit
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Simplified Circuit in Source Application
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RT7202KLA RICHTEK
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Simplified Circuit in Sink Application

Copyright © 2022 Richtek Technology Corporation. All rights reserved. RICHTEK isa registered trademark of Richtek Technology Corporation.

www.richtek.com DS7202KLA-01 December 2022
4




RICHTEK

RT7202KLA

Functional Pin Description

(Exposed Pad)

Pin No. Pin Name | Type Pin Function
1 RT A/D 10 | Remote thermal sensor connection node for over-temperature protection.
2 VTR Al Transformer voltage sense node.
13541% 1231 NC NC No internal connection.
5 OPTO AO Current source output for optocoupler connection.
6, 18 GND GND |Ground.
7 VDD PWR | Supply input voltage.
9 GPIO1 A/D 10 | General purpose input/output.
10 GPIO2 A/D IO | General purpose input/output. (I2C-SDA)
11 GPIO3 A/D 10 | General purpose input/output. (IZC—SCL)
13 CS+ Al Positive input of a current-sense amplifier for output current sensing.
14 Cs- Al Negative input of a current-sense amplifier for output current sensing.
16 USBP D IO |Control signal of a blocking N-MOSFET.
17 VBUS AlO ;/ilz(l:.lhirsge;n;\iggvgrbdstzzlzsgsirtoc:nnection node to provide another path to
20 D- A/D 10 |USB D- channel.
21 D+ A/D IO |USB D+ channel.
2 | coz | wpio | e cemestor Confouaton crarnel (©0) . used b dtect a cable
x| coL | wpio | e comestor Confouaton channel (60) 1, used b dtect a cable
25 GND GND Power ground. The exposed pad must be connected to GND and well

soldered to a large PCB copper area for maximum power dissipation.
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RT7202KLA

RICHTEK

Functional Block Diagram

:
etection VDD
VBUS —» i, O CS+
< CS Amplifier
GPIO1— p O CS-
—>
GPIO2 R o 0D+
° Feedback GPIO3 ] » DM o D-
OPTO Compensation RT—> 11-bit ADC > GPIO2 o GPIO2
—>
Vol VTR »  GPIO3 o GPIO3
OPTO —»
VREF_cc OTP-ROM DP —»] > GPIO1 o GPIO1
Sh CtCR&CVI t DM
unt Regulator . >
11-bit DAC :VREF7CV Mask-ROM CCl1—» RT O RT
CC2—>
N-MOSFET
T SRAM Driver O USBP
Cable Mcu 2c
Compensation TMR < iS) le— > VBUS o VBUS
GND 00—
1 o | J voo
= l Discharge
i WDT < Program / »  VCONN
V2 LDO Test
A
V5 LDO
A ¥
] cc1 o CC1
VDD © <
Power Green Alarm | 5.4MHz OSC Protection PHY < cc2 0 GC2
Operation

The RT7202KLA is a highly integrated secondary-side
programmable controller, providing various functions
and comprehensive protections for off-line AC-DC
converters.

Power Structure

The internal V5 and V2 regulated voltages, biased by
VDD, of the RT7202KLA are used to supply the internal
circuit and the internal microprocessor (MCU),
respectively.

Constant Voltage and Constant Current (CV/CC)
Regulators

The RT7202KLA has two transconductance amplifiers
connected in paralleled to the feedback compensator.
The feedback compensator sources the current at the
OPTO pin to regulate the output voltage and the output
current. Noted that the operation of each feedback loop

is opposite to that of the traditional TL431 shunt
regulator. The OPTO pin is in high impedance state if
the VDD voltage is still below the VDD turn-on threshold
VvDD_ON, Which ensures a smooth power-on sequence.
The reference voltages, VRer _cv and VREF cc, of the
voltage feedback loop and the current feedback loop
are the analog output voltages of 11-bit DAC. The
resolution of DAC output voltage for CV is 10mV, which
can achieve high precision CV regulation.

Current Sense Amplifier

To minimize the power loss of the current sense resistor,
a low input offset amplifier with voltage gain of 20 or 40
is used. When the 5mQ (typ.) Rcs goes with the voltage
gain 40, the resolution of the output current is around
5mA. The operation of the CV and CC loops are shown
in Figure 1.
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RICHTEK

RT7202KLA
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Figure 1. CV and CC Loops
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Figure 2. External Temperature Sensing
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MCU DI f

Interface of D+ and D-

The D+ and D- pins are used for BC1.2 compliance or
for communication with other proprietary protocols. The
D+ and D- pins, connected to the MCU via an ADC, can
be re-programmed for other purposes since they can be
used as an analog/digital input or output, as shown in
Figure 3.

Figure 3. Interface of D+ and D-

Interface of CC1 and CC2

The CC1 and CC2 pins are used for compliance with
the USB Type-C specification. When configured as a
Downstream Facing Port (DFP), three current
capabilities of 80pA, 180uA, and 330pA, provided by
each of the CC pin, will be advertised to an Upstream
Facing Port (UFP) as the default USB current, 1.5A, and
3.0A, respectively. The interface of CC1 and CC2 is
shown in Figure 4.
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Figure 4. Interface of CC1 and CC2

Open-Drain Driver of VBUS Pin

Figure 5 shows the VBUS pin with the open-drain
drivers. The internal bleeder circuit at VBUS pin is
used to discharge the VBUS capacitor to VsafeOV while
cable is detached from a device. The VBUS pin voltage
can be detected by ADC to achieve VBUS drop
protection.

| . |
| |
| |
| N-MOSFET |
[ RL_vBus Reus1 Driver [
| |
| |
Y 3 -Ill-bit ADC MCU |
| |
| |
| |
| |
| |
| |

Figure 5. Open Drain Driver of VBUS Pin

I2C Communication

The RT7202KLA can share the output power through
Master/Slave I12C communication by connecting GPIO2
(SDA) and GPIO3 (SCL) to the other GPIO pins of
RT7202KLA, respectively. The interface of I°C
communication is shown in Figure 6.

Capability Selector in Sink Application

When RT7202KLA is utilized in a sink port, two ways
are implemented to set the correspond capabilities. The
embedded ADCs in VBUS, RT, and VTR resolve the
related voltages, VBus, VRT, and VTR as the analog
inputs for setting the voltage and power capabilities. In
addition, If the 1°C communication is connected to a
host controller by GPIO2 and GPIO3, the capabilities
can be set directly by the host controller.

rre—_-—-—-———_——-— = rr————=—= = - =
| | | |
! Y, ! ! 4V !
| | | |
| | | |
| | | |
| - | GPIO2 | | GPIO2 o |
| <—| 11-bit ADC [¢—g— : : . »| 11-bit ADC |—> |
| | | |
| I | | e |
| | | |
| | | |
: —F%-sm : : 4-—IZC-SDA :
| a | | av |
: MCU : : MCU :
| | | |
| - GPIO3 | | GPIO3 : |
| <—| 11-bit ADC le—9—4 , , , »| 11-bit ADC |—> |
| | | |
| | | |
| | | |
| | | |
: 1’c-scL : : 4| 1>c-scL |— :
L ___ J L o o T J

Figure 6. Interface of I°C Communication
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RICHTEK RT7202KLA
Absolute Maximum Ratings  (Note 1)
* USBP to GND -0.3V to 32V
* VDD, VBUS, CS+, CS-to GND -0.3V to 28V
* OPTO, VTR, GPIO1, GPIO2, GPIO3, CC1, CC2, D+, D-, RT to GND -0.3V 10 6.5V
* Power Dissipation, PD @ TA = 25°C
WQFN-24L 4x4 e 2.52W
* Package Thermal Resistance  (Note 2)
WQFN-24L 4x4, 83A 39.6°C/W
WQFN-24L 4x4, 83c 7.1°C/W
® Junction Temperature 150°C
* Lead Temperature (Soldering, 10 sec.) 260°C

® Storage Temperature Range
® ESD Susceptibility  (Note 3)

HBM (Human Body Model)

Recommended Operating Conditions  (Note 4)
® Supply Input Voltage, VDD

® Junction Temperature Range

* Ambient Temperature Range

Electrical Characteristics

(Ta = 25°C, unless otherwise specified)

—65°C to 150°C

2kv

3V to 22V
—40°C to 125°C
—40°C to 105°C

Parameter Symbol Test Conditions Min Typ Max | Unit
VDD Section
VDD Turn-On Threshold | VVvDD_ON 2.9 3.05 3.2 \%
VDD Turn-Off Threshold | VVDD_OFF 2.8 2.85 2.9 V
VDD Turn-On/Off VVDD_HYS 0.1 0.2 03 | V
Hysteresis
VDD Start-Up Current IDD_START VpD = 2.8V - 200 300 A
. 1. Vbb=5V
VDD Operating Current | IDD_oP > Disable VTR function -- 5.5 6.6 mA
1. Vbb=5V
VDD Sleep-Mode Current | IDD_SLEEP > Disable VTR function - 1.8 2.2 mA
VDD Green-Mode 1. Vbb=5V
Current Db_GREEN 2. Disable VTR function N 950 1150 1 pA
Maximum VDD Over-
Voltage Protection VMAX_VDD_OVP 23 24 25 \
Threshold
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RT7202KLA

RICHTEK

Parameter Symbol Test Conditions Min Typ Max | Unit
00 | 106.7 110 113.3
Register-Programmable With respect to 01| 1093 115 120.8
Over-Voltage Protection | VvouT_ovp VREF_Cv. %
Threshold (Note 5) 10| 114 120 126
11 Disable
VDD Over-Voltage
t
Protection Deglitch Time D_vDD_OVP (Note 5) 25 30 35 HS
Register-Programmable %?Friipicé; be 0 85.5 90 94.5
VDD Under-Voltage VDD_UV_WK disable d'by register %
Wake-Up Threshold (Note 5) 1 80.75 85 89.25
VDD Under-Voltage
t
Deglitch Time D_VDD_UV (Note 5) 35 55 75 us
00 15 30 45
ister- 01 42 60 78
Reglste_r Programmable Ibb_DIs VDD > 3V mA
VDD Discharge Current 10 63 90 117
11 84 120 156
MCU Operating fosc_mcu VDD > 2.8V 513 | 54 | 567 |MHz
Frequency
Regulator Section
RFB = RFB1 + RFB2
. . RrB1 : VDD to VFB
VpD Divider Resistor RFB Reg2 - VFB to GND 294 420 546 kQ
(Note 5)
VpD Scaling Factor KFB KrB = (RFB1 + RFB2) / RFB2 9.9 10 10.1 --
Reference Voltage for
Vv
Standby CV Regulators ST_REF_CV (Note 5) 0.485 0.5 0.515 \%
Minimum DAC Output
Voltage for CV VDAC_MIN_CV 0.12 0.152 0.17 Y
Regulators With 11-bit digital to analog
Maximum DAC Output converter.
Voltage for CV VDAC_MAX_CV 2.178 2.2 2.222 \Y
Regulators
Minimum DAC Output
Voltage for CC VDAC MIN_CC - 0 -
Regulators With 11-bit digital to analog v
Maximum DAC Output converter.
Voltage for CC VDAC_MAX_CC 1.98 2 2.02
Regulators
Maximum ADC Sense VADC_MAX With 11-bit analog to digital 2178 29 2992 Vv
Voltage converter.
Maximum OPTO Output VpD = 2.8V to 25V,
Y ’ - -
Voltage OPTO_MAX ISRC_OPTO = 1mA 1.8 v
Maximum OPTO Output VDD = 5V,
V ’
Clamping Voltage OPTO_MAX_CLAMP ISRC_OPTO = 1mA 21 2.4 2.1 v
Maxmum OPTO IOPTO_MAX 1OQQ resistor connected in > _ 40 mA
Sourcing Current series
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RICHTEK

RT7202KLA

Parameter Symbol Test Conditions Min Typ Max | Unit
Internal Resistor
between OPTO and ROPTO_GND 42 60 78 kQ
GND
OPTO Pull Low
Impedance for CV Open |RL_OPTO OP.TO short.ed to GND by - - 200 Q
register setting
Loop
Current Sense Section
Register-Programmable
Current-Sense Voltage Kcs 39.6 40 40.4 VIV
Gain
Current-Sense Amplifier
Output Offset Voltage VOFFSET_CS 0.36 04 0.44 V
Re.glster-ProgrammabIe (Ves+ - Ves.) x Kes + 0 0.41 0.45 0.49
Exit Green Mode VGREEN_ED vV \
Threshold OFFSET_CS 1 0.51 0.55 0.59
Rcs x Kcs = 100m
(Note 5) 00 - 1.323 --
Register-Programmable Rcs x Kes = 120m o1 B 1102 .
Transconductance o (Note 5) AN
Amplifier of Cable g Ros x Kos = 200m H
Compensation (Note 5) 10 -- 0.661 -
Rcs x Kcs =400m
(Note 5) 11 - 0.331 -
Disable cable 000 Disable
compensation
RcABLE = 50mQ
(Note 5) 001 - 1 -
RcCABLE = 75mQ
(Note 5) 010 -- 1.5 --
. RcABLE = 100mQ
Register-Programmable (Note 5) 011 - 2 -
Cable Compensation Kcc R 125m0 VIV
Gain CABLE = m B _
(Note 5) 100 25
RcABLE = 150mQ
(Note 5) 101 - 3 -
RcABLE = 175mQ
(Note 5) 110 - 3.5 -
RcABLE = 200mQ
(Note 5) 11 - 4 h

Copyright © 2022 Richtek Technology Corporation. All rights reserved.

RICHTEK

is a registered trademark of Richtek Technology Corporation.

DS7202KLA-01 December 2022

www.richtek.com
11



RT7202KLA

RICHTEK

Parameter Symbol Test Conditions Min Typ Max | Unit
Internal Compensation Section
000 3.5 5 6.5
001 7 10 13
010 21 30 39
ister- 011 35 50 65
Register Progr.ammable Rz (Note 5) KO
Rz for Zero Point 100 70 100 130
101| 112 160 208
110| 161 230 299
111 217 310 403
Register-Programmable It can be programmed by _
Cz for Zero Point Cz register. (Note 5) 4.16 1064 nF
Register-Programmable It can be programmed by _
Zero Point fzero register. (Note 5) 0.48 7659 Hz
Register-Programmable It can be programmed by B _
Middle Gain register. (Note 5) 26.02 1585 | dB
Overshoot Clamping 1. Ratio of VREF_cv o
Threshold Vvout_ove 2. Default is disable 10451 10 | 185 | %
Register-Programmable I Ratioof VREF.CV. | o | 855 | 90 | 945
. VVOouUT_uvc_ 2. Default is disable o
Undershoot Clamping | 3. Disable at CC mode %
Triggered Threshold (Note 5) 1 87.8 92.5 97.2
, 1. Ratio of VREF_cv
- - 0 90.3 95 99.8
Register-Programmable |y, - e 2. Default is disable .
Undershoot Clamping Released 3. Disable at CC mode L
Released Threshold (Note 5) 1 92.6 97.5 102.4
Register-Programmable 0 5 10 15
Debounce Time of tD_ovuv_CLAMP (Note 5) S
Overshoot and - - 1 15 20 o5 H
Undershoot Clamping
Register-Programmable 0 5 10 15
Debounce Time of tols LVCE © (Note 5) s
Disable Undershoot DIS_UVCC_CLAMP 1 15 20 o5 H
Clamping at CC Mode
RT Section
Open Loop Voltage VRT_OP VDD = 5V, IBIAS_RT = 951A 3.6 4 4.4 \%
00 95 100 105
Register-Programmable VDD > 3V 01 18 20 22
. IBIAS_RT pA
Internal Bias Current (Note 5) 10 45 5 55
11 Open
1. Turn-off blocking MOSFET
5 or not by register setting.
RT Over-Voltage VRT OVP 2. Send a flag to MCU. 46 | 485 5 Y,
Protection Threshold
3.Vbp > 5.5V
(Note 5)

RICHTEK isa registered trademark of Richtek Technology Corporation.

DS7202KLA-01 December 2022

Copyright © 2022 Richtek Technology Corporation. All rights reserved.

www.richtek.com
12




RICHTEK RT7202KLA

Parameter Symbol Test Conditions Min Typ Max | Unit
00 0.04 0.055 0.07
Register-Programmable
RT Over_V0|tage 01 0.1 0.13 0.15
. tRT_OvP (Note 5) ms
Protection Debounce 10 0.9 1 1.1
Ti
me 11| 47 5 5.3

GPIO1 Section

Open-Loop Voltage VepP1_op VDD = 5V, IBIAS_GP = 950pA 3.6 4 4.4 \Y
00 900 1150 1400
Register-Programmable 01 95 100 105
Internal Bias Current IBIAS_GP1 Vop >3V 10 18 20 22 hA
11 Open
1. Send a flag to MCU.
GPIO1 Over-Voltage |, 2. VD > 5.5V 46 | 485 5 v
Protection Threshold
(Note 5)
GPIO1 Over-Voltage
Protection Debounce tGP1_ovp (Note 5) 50 80 110 us
Time
GPIO2 and GPIO3 Section
Open-Loop Voltage Vep_opr VDD = 5V, IBIAS_GP = 95pA 3.6 4 4.4 \Y
00 95 100 105
Register-Programmable 01 18 20 22
Internal Bias Current IBiAs_GP Voo > 3V 10 45 5 55 HA
11 Open
GPI0O2/GPIO3 Over- 1. Send a flag to MCU.
Voltage Protection VGP_oVP 2.Vpbp > 5.5V 4.6 4.85 5 \%
Threshold (Note 5)
GPIO2/GPIO3 Over-
Voltage Protection tGP_ovpP (Note 5) 50 80 110 us
Debounce Time
Input High Trip Voltage | VIH_I2C 1.3 -- -- V
Input Low Trip Voltage VIL_12C -- -- 0.4 \%
VBUS Section
Maximum VBUS
Discharge Current veus_pis 2 - 30 mA
Pull-Low Impedance RL_vBUS lvBUS_MAX = 20mA 0.7 1 1.3 kQ
VBUS Divider Resistor RvBus RvBus = RvBuUS1 + RvBUS2 294 420 546 kQ

for ADC Sensing

Trim-Programmable
VBUS Scaling Factor for | KvBUS
ADC Sensing

KvBus = (RvBus1 + RvBUS2) /

9.9 10 10.1 --
RvBuUSs2
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RT7202KLA RICHTEK

Parameter Symbol Test Conditions Min Typ Max | Unit
VoD > 3.3V
If VDD - VBUS >
VDROP_VBUS, 0 0.14 0.24 0.34
. 1. Turn-off blocking
Register-Programmable
VBUS Drop Threshold for | VDROP_vBUS MOSFET or not by Y,
Output Short Protection register setting.
2. Send a flag to MCU.
(Disable/Enable by 1 0.2 0.3 0.4
register.)
(Note 5)
Register-Programmable
VBUS Drop Debounce t VDD > 5V 0 10 12 14
) DROP_VBUS us
Time for Output Short (Note 5)
. 1 18 22 26
Protection
D+ and D- Section
Register-Programmable R 0 Open
Pull-High Resistance H_DPDM (Note 5) 1 10 ‘ 125 ‘ 15 kQ
] 0 Open
Pull-Low Resistance RL_pPbMm (Note 5) kQ
1 16 20 24
VOH_oP 00 Open Drain
Output High Voltage DD =9V, RL =
p g g VOH_1.8V (Note 5) 10 1.62 1.8 1.98
VOH_4.6V 11 4.1 4.6 5.1
VoL_opP
VoL_3.3v
Output Low Voltage RL = 15kQ -- -- 0.2 \%
VoL 1.8V
VoL_4.6v
Register-Programmable 0 - 0 -
DP and DM Input Level VIN_LEV 1 - 04 - v
00 0.7 + 0.8 + 09+
VIN_LEV | VIN_LEV | VIN_LEV
1.2+ 1.3+ 14 +
) 01
Register-Programmable VIN_LEV | VIN_LEV | VIN_LEV
. ; VIH_DPDM \Y
Input High Trip Voltage 1.8 + 1.9+ 2+
10 ' '
VIN_LEV | VIN_LEV | VIN_LEV
1 2+ 2.1+ 22+
VIN_LEV | VIN_LEV | VIN_LEV
00 0.5+ 0.6 + 0.7 +
VIN_LEV | VIN_LEV | VIN_LEV
1.0 + 1.1+ 1.2+
01
Register-Programmable VIN_LEV | VIN_LEV | VIN_LEV
! VIL_DPDM \
Input Low Trip Voltage 1.7 + 1.8+ 1.9+
10 . . .
VIN_LEV | VIN_LEV | VIN_LEV
1 1.8 + 1.9+ 20+
VIN_LEV | VIN_LEV | VIN_LEV
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Parameter Symbol Test Conditions Min Typ Max | Unit
DPDM Switch On- RON_DPDM - - 40 Q
Resistance
oF Cormprcor s e
Threshold for Cable VTH_DP_CD . ' 0.2 0.3 0.4 Y

. Disable/enable cable
Detection . .

detection by register.
00 0.4 0.65 0.9
Reglster-ProgrammabIe Disable/Enable by 01 0.9 115 1.4
Cable Detection topP_cD register. (Note 5) ms
Debounce Time g . 10 1.85 2.1 2.35
11 3.85 4.1 4.35
00 | 0.95 1 1.05
Register-Programmable Debounce time = 01 1.9 2 2.1
Input Debounce Time tD_DPDMIN tD_DPDMIN X KtD_DPDMIN 10 3.8 p 10 us
(Note 5) : :
11 7.6 8 8.4
00 - 1 --
Register-Programmable 01 - 8 -
Input Debounce Time KtD_DPDMIN (Note 5) --
Scale 10 - 64 -
11 -- 512 --
1. Turn-off blocking
Register-Programmable MOSFET or not by 0 4.2 4.35 4.5
DP/DM Over-Voltage VDPDM_OVP register setting. Vv
Protection Threshold 2. Send a flag to MCU. 1 385 4 4.15
3.VDD > 5.5V
) 00 | 0.04 0.055 0.7
Register-Programmable
DP/DM Over-Voltage {OPOM OVP (Note 5) 01 ] 0.1 013 | 0.15 s
Protection Debounce - 10 0.9 1 1.1
Time
11 4.7 5 5.3
1. Vbp > 3.65V
Sourcing Current for Rust 2. Only for DM pin.
I
Protection DM_RUST 3. Disable/Enable by register. 2.4 3 3.6 mA
(Note 5)
Pull-High Resistance for RH_DPDM_AM 24 30 36 kQ
Apple Mode
Register-Programmable | VoH 2.7v_AMm 0 | 2.565 2.7 2.835
Output High Voltage for VDD >4V V
Apple Mode VOH_2v_AM 1 1.88 2 212
CC1 and CC2 Section
Output High Voltage VOH cC 1.05 1.125 1.2 \%
Output Low Voltage VoL_cc 0 0.0375 | 0.075 \%
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Parameter Symbol Test Conditions Min Typ Max | Unit
00 0.7 0.8 0.9
Register-Programmable 01 0.6 0.7 0.8
. ; VIH_cc V
Input High Trip Voltage 10 0.5 0.6 0.7
11 0.4 0.5 0.6
00 0.4 0.5 0.6
Register-Programmable 01 0.3 0.4 0.5
A ViL_cc \
Input Low Trip Voltage 10 0.2 0.3 0.4
11 0.1 0.2 0.3
Open Loop Voltage for
CC1/CC2 Sourcing Vce_op VbD > 5V 29 3.25 3.6 \%
Current
00 High Impedance
Register-Programmable 01 76 80 84
Sourcing Current Icc_ske Vo > 3V 10 171 180 189 hA
11 304 330 356
Sourcing Current for Disable/Enable by register
Rust Protection IcG_RUST (Note 5) 0.5 1 15 KA
CC1/CC2 Comparison 1. Vbop > 3V
Threshold for Cable Vce ¢b 2. Disable/Enable by register. 2.5 2.6 2.7 V
Detection 3. Send a flag to MCU
Register 1. Turn-off blocking
] 0 4.2 4.35 4.5
ProgrammableCC1/CC2 r'\gffeie‘:{i:"t by
Comparison Threshold | Vcc ovp 9 " g V
for VBUS Short 2. Send a flag to MCU.
Detection 3. VDD > 5.5V 1| 385 4 4.15
(Note 5)
Register-Programmable 00 | 0.04 | 0.055 0.7
CC1/CC2 Cable 01| 0.11 013 | 0.15
Detection and Over- tcc_ovp (Note 5) ms
Voltage Protection 10 0.9 1 1.1
Debounce Time 11 4.7 5 53
VDD = 5V, IVCONN = OmA 4.8 -- 5
VCONN Voltage VVCONN \
VDD = 5V, IVCONN = 30mA 3.3 -- --
VCONN Short-Circuit
Current IVCONN_SC (Note 5) 45 70 95 mA
USBP Section
USBP Output High _ Vbb+ | Vbb+ | VDD +
Voltage VOH_usBP RL = 10MQ 7 85 10 Y
Maximum USBP Output |y, 1o ysgp 30 31 2 | v
High Voltage
USBP Under-Voltage . .
. 1. Disable/Enable by register. | Vbbp+ | Vbb+ | VbD +
\F;L?ttsggon Threshold | Vusap_uvp 2. Send a flag to MCU. 4 45 5 v

Copyright © 2022 Richtek Technology Corporation. All rights reserved. RICHTEK
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Detection

Parameter Symbol Test Conditions Min Typ Max | Unit
USBP Under-Voltage
Deglitch Time tD_usBP_uv (Note 5) 30 50 70 us
Register-Programmable If VBUS drop protection 0 7 10 13
Pull Low Resistance is triggered & VDD >
RoL_vBUSDR_USBP _ kQ
when VBUS Drop VusBP, then RusBp = 1 14 20 2%
Protection RoL_VBUSDR_USBP
. If VBUS drop protection is
Pull Low Resistance ROL_USBPOFF triggered & VUsBP >VDD, 1.62 2.7 378 | kO
when USBP Turn-Off _
then RusBp = ROL_USBPOFF
Pull Low Resistance If VDD < VDD_OFF, then
when VDD UVLO RoL_uvLo_usBp RUSBP = ROL_UVLO, USBP 3.08 4.4 5.72 kQ
. . Capacitive load function can
USBP Divider Resistor | o\ . be disabled/enabled by 204 | 420 | 546 | ko
for Capacitive Loads )
register
USBP Scaling Factor for
Capacitive Loads Kussp 4.85 5 515 N
Maximum DAC Output
Voltage for Capacitive VDAC_MAX_CL 2.134 2.2 2.266 \
Loads With 8-bit digital to analog
Minimum DAC Output converter
Voltage for Capacitive VDAC_MIN_CL -- 0 -- Vv
Loads
VTR Section (For Low-Side SR Application)
VDS Scaling Factor Kvbs (Rvbs1 + RvDs2) / Rvbs2 49 50 51 --
VTR Sample and Hold KVTR_SH VTH_SH = KVTR_SH X 0831 0875 0919 _
Threshold VVTR_HIGH[n-1]
ister- 0 170 320 470
Reg|ste.r Programmable IMASK VTR > VTH_SH ns
Mask Time 60 160 260
VVTR > VTH_SH 00 0.2 0.285 0.37
. VTR Blanking Time
Register-Programmable LS 01| 032 0.47 0.62
. . tBLANK_VTR Change limit is +185ns S
VTR Blanking Time - per cycle. 10 0.85 1.03 1.21 H
(Note 5) 11 | 1.38 1.58 1.78
When VvTR X KvDs <
Low Level Threshold for KvIN_Low X VourT, it will send
Input Voltage KVIN_Low a VIN Low flag to MCU. 205 | 225 | 245 | -
(Note 5)
1. Send a Flag to MCU.
VTR Over-Voltage VTH_VTR_OV 2. VpDp > 5.5V 3 3.3 3.6 \Y;
Threshold
(Note 5)
VTR Over-Voltage
Protection Debounce tvTR_OVP (Note 5) 30 50 70 us
Time
VTR Rising Edge
Threshold for AC OFF VEDGE_VTR 30 70 110 mV
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RT7202KLA RICHTEK

Parameter Symbol Test Conditions Min Typ Max | Unit
Time f(_)r AC OFF tEDGE_VTR an AC OFF_fIag to MCU. 90 100 110 ms
Detection
(Note 5)
Reset Voltage for VTR _ (1.2£25%) x
Sample and Hold VTR RST VDD =5V VDD / Kvbs + (20mz1om) |
VTR Section (For High-Side SR Application)
Register-Programmable 0 -01 0 0.1
VTR Zero Voltage Clamp | VcLAMP_VTR VTR < OV \
Level 1 0 0.1 0.2
VTR Maximum Sourcing ISRC_VTR_MAX 1.2 1.6 2 mA
Current
VIN/n = Kvbs x KIN X
. ISRC_VTR mV/
VIN Sense Gain KvIN (KIN X ISRC_VTR > 2V at VDD 2.16 24 2.64 uA
=3.3V)
(Rvbsi + RvDs2) / RvDs2
VDS Scaling Factor Kvbs (External Rvbsi1 = 120kQ, 49 50 51 --
RvDs2 = 2.4kQ)
VTR Sample and Hold VTH_SH = KVTR_SH X _
Threshold KVTR_SH VVTR_HIGH[-1] 0.831 0.875 0.919
Register-Programmable |, = VTR > VT St 0 170 320 470 s
Mask Time - 1 60 160 260
VVTR > VTH_SH 00 0.2 0.285 0.37
Register-Programmable VTR Blanking Time 01| 032 0.47 0.62
VTR Blanking Time tBLANK_VTR Change limit is +185ns 103 121 us
per cycle. 10 0.85 . .
(Note 5) 11| 138 | 158 | 1.78
When Isrc_vTR X KVIN X
Kvbs < KvIN_Low X VourT, it
Low Level Threshold for KVIN_LOW will send a VIN Low flag to 2.05 2.25 2.45 --
Input Voltage
MCU.
(Note 5)
1. Send a Flag to MCU.
VTR Over-Voltage VTH_VTR_OV 2. VpDp > 5.5V 3 3.3 3.6 \Y;
Threshold
(Note 5)
VTR Over-Voltage
Protection Debounce tvTR_OVP (Note 5) 30 50 70 us
Time
VTR Rising Edge
Threshold for AC OFF VEDGE_VTR 30 70 110 mV
Detection
If KviN X ISRC_VTR in
VTR Edge Debounce tEDGE_VTR is lower than
Time for AC OFF tEDGE_VTR VEDGE_VTR, it will send an 90 100 110 ms
Detection AC OFF flag to MCU.
(Note 5)

Copyright © 2022 Richtek Technology Corporation. All rights reserved. RICHTEK isa registered trademark of Richtek Technology Corporation.

www.richtek.com DS7202KLA-01 December 2022
18




RICHTEK

RT7202KLA

Parameter Symbol Test Conditions Min Typ Max | Unit
Reset Voltage for VTR _
Sample and Hold VVTR_RST Vpp =5V 30 70 110 mV
VTR Section (For RT Application)
Open-Loop Voltage VVTR_OP VDD = 5V, IVTR = 95pA 3.6 4 4.4 \%
00 95 100 105
Register-Programmable VDD > 3V 01 18 20 22
. IBIAS_VTR pA
Internal Bias Current (Note 5) 10 45 5 5.5
11 Open
VTR Over-Voltage VDD > 5.5V
Threshold VTH_VTR_OV (Note 5) 4.6 4.85 5 V
VTR Over-Voltage
Protection Debounce tvTR_ovpP (Note 5) 50 80 110 us
Time
Thermal Sensor Section
Thermal Sensor Error 25°C to 105°C (single point) -7 -- 7 °C

Note1. Stresses beyond those listed under "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 condition 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. 634 is measured under natural convection (still air) at Ta = 25°C with the component mounted on a low effective-thermal-
conductivity two-layer test board on a JEDEC thermal measurement standard. 03c is measured at the exposed pad of the

package.

Note 3. Devices are ESD sensitive. Handling precautions are recommended.

Note 4. The device is not guaranteed to function outside its operating conditions.

Note 5. Guaranteed by design
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Typical Application Circuit
RT7202KLA for Low-Side in Source Application
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RICHTEK RT7202KLA

RT7202KLA for High-Side with Multi-Port in Source Application
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RT7202KLA in Sink Application
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Typical Operating Characteristics

Vvpp_orr VS. Temperature

Ibb_sTArT VS. Temperature
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VvouT ovp VS. Temperature tp vbp_ove VS. Temperature
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Keg vs. Temperature Vst REF cv VS. Temperature
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VopTo Mmax VS. Temperature
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VorrseT cs VS. Temperature

VGReen_ED VS. Temperature
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tD_OVUV_CLAMP vs. Temperature

tDIS_UVCC_CLAMP vs. Temperature
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Vep op VS. Temperature Islas_cp VS. Temperature
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tepce_vTR VS. Temperature

VyTR_RsT VS. Temperature
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Application Information

Richtek’s component specification does not include the following information in the Application Information section.
Thereby no warranty is given regarding its validity and accuracy. Customers should take responsibility to verify their
own designs and to ensure the functional suitability of their components and systems.

Constant Voltage (CV) Loop

As shown in Figure 7, the RT7202KLA integrates two
transconductance amplifiers, which are connected to
the feedback compensation to regulate the output
voltage and current, respectively. The output voltage is
determined as :

VouTt = KFB X VREF_CV

Where

KrB = (RFB1 + RFB2) / RFB2 = 10

Therefore, the Vourt is determined by VREF cv, the

analog output from the DAC, which is controlled by
MCU.

Constant Current (CC) Loop

As shown in Figure 7, the RT7202KLA integrates a
virtually zero input offset current-sense amplifier with
differential mode inputs to minimize noise interference.
The sensed signal, lo_signal, is fed into an 11-bit ADC to
be monitored and processed by the MCU. The
reference voltage of the CC loop is determined by
VREF_cc (from the DAC), which is programmed by the
requirements of charger.

The constant voltage and the constant current
compensation loops are both connected to the feedback
compensation. The OPTO driver sources current
through an external resistor Ropto and an optocoupler
that isolates the secondary side from the primary side
and then feedbacks the compensation signal to the
primary side. Note that for better linearity of the loop
compensation range, RopTo should be designed to
cover the operation at the minimum output voltage.

(Mopto_max — VF)

xCTR = lcomp_max
RopTo

where

CTR : Current transfer ratio of the optocoupler;

VF : Forward voltage of the optocoupler;

VorPTO MAX : The maximum OPTO voltage for the
OPTO driver to sourcing 1mA;

IcomP_MAX : The maximum COMP sourcing current of
a traditional PWM controller in the primary side. It is a
current sourced from an internal bias through a built-in
pull-high resistor connected the COMP pin in the PWM
controller.

VDD
r-———"—~7"~""~""""~"~F~©"~"""">"">""""™"""™"""™"""™>"""™>""™"=>""">"™">""™>""™""™""™"™+ n
| |
|
| RrB1 VBias :
| |
| . T |
[ i [
I gmcy D

RrB2 (LAIV) '
| VREF_cv 5 I
: L 11-bit DAC :
: CS Gain VorFseT cs VBiAs Feedback : OPTO
- o0——° lo_signal
CS | A @ -9 0o T Compensation | | RopTo
o— +
CS+ ! + gmec JD :
| v (HANV) |
| 11-bit ADC REF_CC o |
| 11-bit DAC |
L - N

Figure 7. CV and CC Loops
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Internal Feedback Compensation

The RT7202KLA has a built-in feedback compensator
that optimizes system stability and response for
different applications and furthermore reduces the
external component counts.

The feedback compensation design is based on the
system operation mode and component parameters. An
off-line flyback converter mostly uses a Type-ll
compensator to compensate for the feedback loop. It
has a zero frequency pole, a low frequency zero and a
high frequency pole. The feedback compensation
design is to make the low frequency zero point of
compensator to compensate the low frequency pole
point of system and make the high frequency pole point
to compensate the ESR zero point of output capacitor.
By the proper compensation, the system can achieve a
better phase margin. In addition, a proper middle gain
of compensator is chosen to get the better transient
response, and improve the system stability.

The RT7202KLA provides a simple and flexible design
for feedback compensation. The Rz, Cz and middle gain
of the compensator can be programmed according to
different output conditions. With this feature, one can
easily achieve a stable system by using this flexible
design for compensation.

Power-Up Sequence

Figure 8 shows the timing diagram for the power-up
sequence. When start-up, the default output voltage is
setat5V. Once a Type-C cable is attached, the UFP will
deliver voltage and current settings to the RT7202KLA
for the MCU to decode and to program reference
voltages, VRer_cv and VREF cc, for the CV and CC
loops, which are the analog outputs converted by the
DAC. If the Type-C cable is detached, or the output
current is lower than the power-saving mode threshold,
which is typically programmed as 200mA, and
consequently the RT7202KLA will enter the power-
saving mode, under which the RT7202KLA operates at
ultra-low operating current and thus the total input
power can be tremendously saved. Meanwhile if the
output current increases and exceeds the power-saving
mode threshold, or any input/output signal is toggled,
the RT7202KLA will exit from the power-saving mode.

Vbp
sv| o

VvDbD ON [

lout &

Power-saving | | + + |
mode threshold >t

Power-Saving 4
Mode

< »

Debounce time to enter power-saving mode
Figure 8. The Bias Voltages Sequence during Start-Up

Output Voltage Rises and Falls

When the protocol is detected, the reference voltage
VREF_cv can be set by the request of UFP. Both the rise
time and fall time of output voltages should be less than
the defined specification, as shown in Figure 9.

VvDD 4
20V

5V

|
T |
VRer_cv4 lI Slope = (2.2V - 0.152V) / tyjse |

2.2V

0.152v

< trising

(a) Output Voltage Rising

VvDD 4
20V

5V

A
—

VREF_cv4
2.2V

0.152Vv

v
—

IDD_DIS 4 |
120mA | ———

< tfalling

le
le
I

\ 4

300ms (Programmable)

(b) Output Voltage Falling

Figure 9. Output Voltage Transient Waveforms
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The RT7202KLA provides a control for the discharge
current from the VDD pin. This function utilizes a
bleeder to help discharge the output capacitor to Vsafesv
upon the detachment of a connected device, or to a
lower desired output voltage level upon a UFP request,
such as VOUT from 20V to 5V. The discharge current
can be programmed by the internal register according
to VDD voltage level, as shown in Figure 10.

VDD
O

Figure 10. Discharge Current Control from VDD Pin

Linear Cable Compensation with Temperature
Compensation

The RT7202KLA is based on the output current to
adjust the feedback control voltage (VFB) to implement
a linear cable compensation, as shown in Figure 11.
The transconductance amplifier gain (gmcomp) and the
cable compensation gain (Kcc) can be set by the
internal register.

VeasLe_comp = lout *Kes xKee x9Mcomp xRep1
where

Kcs : Current sense gain

Kcc : Cable Compensation Gain

gmcowmp : Transconductance amplifier gain

RFB1 : VDD upper divider resistor

L + +
= 9mcomp, gmey
(WAIV) Rrg2 (UAIV)
5 VREF_cv S >t

VOFFSET_CS
lo_signal

Feedback
__I_ .l Compensation | | OPTO

6 0
CS-Cs+

Figure 11. Linear Cable Compensation

Output Over-Voltage Protection

As shown in the Figure 12 and Figure 13, the
RT7202KLA provides a fast turn-off blocking N-
MOSFET as a backup VOUT over-voltage protection, in
case the optocoupler of the feedback loop is
malfunction due to aging. If the internal voltage related
to VDD is higher than the programmable threshold
VVouT_ovVP, the blocking N-MOSFET will be turned-off.
The OPTO pin voltage will be latched high until the VDD
voltage drops below the VDD turn-off threshold
VVDD_OFF.

The debounce time of latched OPTO by MCU is around 50us
_> <_

Vpp OV Hysteresis

A
VvouT ovp |-
VvbD_ON
VvDD_OFF
VvbD_ov 4

VopTo 4

Vussp 4

o —
{p_vDD_ovpP

Figure 12. Timing Sequence of the OVP Function

VBUS

]
VOUT 14T

Ibp_pis

00 : 30mA
0 01+ 60mA N-MOSFET

10: 90mA driver
11:120mA

INT_VDDOV

00:
01:115%

VREF cv 10:120%
11-bit DAC 11 : Disable

Figure 13. OVP Functional Diagram
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Blocking N-MOSFET Control

The RT7202KLA provides a charge-pump driver for
controlling an external blocking N-MOSFET, which is
shown in figure 14. The blocking N-MOSFET can be
quickly turned off in any fault condition. Once the
communication is set up with an UFP, or a 5.1kQ
resistor at the CC1/CC2 pin of a Type-C connector is
detected, the N-MOSFET will be turned on. If VOUT
over-voltage condition occurs, the blocking N-MOSFET
will be turned off to prevent the UFP from being
damaged. When VOUT is shorted to GND, the N-
MOSFET will be turned off automatically and the output
power is limited.

[vout il VBUS]|
VDD USBP
r----—-———~"Ffr-~""~""f"T"~"~>"~"=>""™>"™"™""™""™""™"97"""™"™"7+ m
| |
| |
| |
| __| Charge g |
Ut Pump WAV .
| |
| |
| |
| |
| |
| |
| Fault — :} |
: Control — — :
| |
| |

Figure 14. Blocking N-MOSFET Control

VBUS Drop Protection

VBUS drop protection provides another mechanism to
protect the output short circuit, as shown in Figure 15. It
is used to detect voltage difference of blocking N-
MOSFET drain-to-source terminal. When the Vps is
higher than the VBUS drop threshold, the blocking N-
MOSFET will be clamped-off immediately.

lout

— ]
[vout 16 VBUS
VDD USBP—“T VBUS
PG £ S £=106 B L d _
N-MOSFET
Driver
VDROP_VBUS

Reset Signal >—{R

[

|

|

|

|

|

@ } Debounce !
: —s — |
Time |
|

|

[

|

Figure 15. VBUS Drop Protection

Temperature Sensing and Thermal Protection

The RT7202KLA provides the RT pin for over-
temperature protection or thermal monitoring. As shown
in Figure 2, the RT pin sources a constant bias current
for a remote thermal sensor of an NTC thermistor,
connected from the RT pin to GND, for temperature
sensing. If the RT voltage is below a programmable
threshold voltage and the condition sustains for a
programmable deglitch time, the over-temperature
protection will be triggered.

The bias current through the RT pin can be
programmed as 100uA, 20uA, or S5uA register setting.
With the appropriate bias current setting, linearity of
temperature sensing over the temperature range from
25°C to 100°C can be improved. The RT7202KLA can
deliver the sensed RT voltage signal to the UFP via the
protocol (Vendor Defined Message), if necessary.
Figure 16 shows the RT voltages vary with temperature
at three different bias currents with an NTC thermistor
TTC104 as an example.

]
4o

5pA
VRT

§ \

0.4v

N

0°C 50°C 100°C

Temperature

Figure 16. The RT Voltages vs. Temperature at Three

Bias Currents
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Multifunctional VTR

By connecting VTR pin to the drain of SR MOSFET (for
low-side application) or to the source of SR MOSFET
(for high-side application) through the divider resistor,
RvDs1, the RT7202KLA can detect VIN and implement
LPS protection. The VTR pin can be used as RT
function for 12C Master/Slave detection or temperature
sensing application. The multifunctional VTR pin also
provides AC OFF detection for preventing the
RT7202KLA from reverse biased through the body
diode of a blocking N-MOSFET. If no switching signal
on the VTR and through the 100ms debounce time, it
will send a flag to MCU. The multifunctional VTR for low-
side SR and high-side SR applications are shown in
Figure 17.

VOUT|

H: SR Controller

H—H

T1T
Lied GND
100ms Counter
I—D ol |—D Qj I—D Qj~+$§’:
VIN & LPS
Rvbs1 Detection | JLI'L > le Q |? Q- - C}? Q9
VTR l l J

(a) Low-Side SR Application

VOUT

JE1) _L
II: T
=

GND

100ms Counter

L jLDf

VIN & LPS
Detection

AC
:i"'OFF

o O

(¢}

Ryps1 I

VTR Clamping

Circuit

I VEDGE_VTR

(b) High-Side SR Application

1o
-

Figure 17. Multifunctional VTR

Thermal Considerations

The junction temperature should never exceed the
absolute maximum junction temperature TJ(MAX), 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 :

Pbmax) = (TI(MAX) - TA) / 6IA
where TJ(MAXx) is the maximum junction temperature, TA

is the ambient temperature, and 0JA 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, 6Ja, is highly package
dependent. For a WQFN-24L 4x4 package, the thermal
resistance, 0Ja, is 39.6°C/W on a standard JEDEC low
effective-thermal-conductivity two-layer test board. The
maximum power dissipation at TA = 25°C can be
calculated as below :

PbmAx) = (125°C - 25°C) / (39.6°C/W) = 2.52W for a
WQFN-24L 4x4 package.

The maximum power dissipation depends on the
operating ambient temperature for the fixed TJmAx) and
the thermal resistance, 6JA. The derating curves in
Figure 18 allows the designer to see the effect of rising
ambient temperature on the maximum power
dissipation.

3.0

T
Two-Layer PCB
25

2.0

AN

1.0

0.5 AN

Maximum Power Dissipation (W)

0.0

0 25 50 75 100 125
Ambient Temperature (°C)

Figure 18. Derating Curve of Maximum Power
Dissipation
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Outline Dimension

8 i

Pin #1 1D and Tie Bar Mark Options

. . _ L 0P SEEDETALA
_ [
. ‘ ] i 1
] S=F1)
1 ]
1 ]
E EZ
| ]
| ]
] =
_t Hiinininin
—r—— —
T : ’ DETAIL A
L:EI—EI—EI—EI—EI—I ] _r'-‘c-
s Mote : The configuration of the Pin #1 identifier is optional,
but must be located within the zone indicated.
Dimensions In Millimeters Dimensions In Inches
Symbol
Min Max Min Max
A 0.700 0.800 0.028 0.031
A1 0.000 0.050 0.000 0.002
A3 0.175 0.250 0.007 0.010
b 0.180 0.300 0.007 0.012
D 3.950 4.050 0.156 0.159
D2 Option 1 2.400 2.500 0.094 0.098
Option 2 2.650 2.750 0.104 0.108
E 3.950 4.050 0.156 0.159
Eo Option 1 2.400 2.500 0.094 0.098
Option 2 2.650 2.750 0.104 0.108
e 0.500 0.020
L 0.350 0.450 0.014 0.018

W-Type 24L QFN 4x4 Package
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Footprint Information

L1 . L1 N
s [ s a
3 ; ]
L1 ! —
L] —
i
c
1
Number of Footprint Dimension (mm)
Package i Tolerance
Pin P | A | Ay |Bx|By| C| D]|Sx]|sy
Optionl 2.55 | 2.55
VIW/UIXQFN4*4-24 : 24 0.50(4.80(4.80|3.10|3.10|0.85|0.30 +0.05
Option2 2.60 | 2.60

Richtek Technology Corporation

14F, No. 8, Tai Yuen 18t Street, Chupei City

Hsinchu, Taiwan, R.O.C.

Tel: (8863)5526789

Richtek products are sold by description only. Richtek reserves the right to change the circuitry and/or specifications without notice at any time. Customers should
obtain the latest relevant information and data sheets before placing orders and should verify that such information is current and complete. Richtek cannot assume
responsibility for use of any circuitry other than circuitry entirely embodied in a Richtek product. Information furnished by Richtek is believed to be accurate and reliable.

However, no responsibility is assumed by Richtek or its subsidiaries for its use; nor for any infringements of patents or other rights of third parties which may result
from its use. No license is granted by implication or otherwise under any patent or patent rights of Richtek or its subsidiaries.
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