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MCU-Integrated USB Type-C Port Controller

1 General Description

The RT7803/RT7803A is a USB Power Delivery (USB
PD) controller with highly integrated functions for
desktop PC, monitor, or any other devices with USB
Type-C (USB-C) receptacle. It is designed to embed
ARM Cortex-MO MCU so as to facilitate various
functions of communication protocol, protections and
customized requirements. The RT7803/RT7803A
provides a general USB Type-C port to pass SBU
signal.

The recommended junction temperature range is
—40°C to 105°C, and the ambient temperature range
is —40°C to 85°C.

2 Applications
Desktop PCs

o LCD Monitors
Wireless Speakers
Docking Stations

3 Ordering Information

RT78030-
IL Packing

A: Standard

Customized Firmware Partm

Take AABBX as example

AA: Firmware Application Code
BB: Hardware Model Code

X: Firmware Version Code

Package Type(z)
N: WQFN-32L 4x4 (W-Type)
(Exposed Pad: Option 1)

Multi-Time Programmable (MTP) Memory
RT7803: 14kB
RT7803A: 16kB

Note 1.
o Marked with (" indicates that if the firmware code is

empty, this field will be removed.
o Marked with @) indicates that Richtek products are

Richtek Green Policy compliant.

4 Features

e Embedded ARM Cortex—M0 MCU with 10.8MHz
Oscillator

e Support USB Type-C Power Delivery Rev 3.2
(TID: 13507)

o Power Role Support: Source, Sink, and Dual
Role Power (DRP)

e Support Dead-Battery Rd

¢ Integrated VCONN Switch for CC1/2, Supply
Power up to 1.5W

e« VBUS/VCONN Monitor

o SBU Switch for AUX_P/N Polarity Swap

e VBUS Control
o Two Power Path Enable Controls

o I2C Master / Slave I1°C (400kHz) Interfaces

o Adequate Functional I/O Pins

o Online Firmware Update via Slave I°C Interface
or CC1/CC2 Interface

o High Voltage Tolerant
e CC Pin and SBU Pin Tolerant up to 20V

e Multi-Time Programmable (MTP) Memory
« RT7803: 14kB
« RT7803A: 16kB

e Protection Feature
o Moisture Detection on SBU Pin

5 Marking Information

RT7803N-A RT7803AN-A

KX=: Product Code 06J: Product Code
YMDAN: Date Code YMDAN: Date Code
KX=YM 06JYM
DAN DAN
[J [J
RT7803N-AABBXA RT7803AN-AABBXA
KV=: Product Code 06K: Product Code
YMDAN: Date Code YMDAN: Date Code
KV=YM 06KYM
DAN DAN
[ [
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6 Simplified Application Circuit

Load Switch ————

h
) —— Load Siwtch ]
VBUS
, i
VBUS PSW2 PSW1
Type-C
%G |« »
RT7803/RT7803A EC
GPIOs [« >
cc1/cc2 Cc1/cc2
HPD |« >
o—— DBRD_CC1/CC2
soC
SBU1/SBU2 |+ SBU1/SBU2 AUX PN | 4——»]
-
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7 Pin Configuration

(TOP VIEW)
8@
%99 m<_|8
maoa=E5a003
S000Zm0n >

. | GP104
GPI03
HPD

| GPI02
PSW1

VDDA |~
GPIO15 [~
GPIO16 |
GPIO17 [
GPIO18

DBRD_CC1 | PSW2
DBRD_CC2 | VBUS_OCP
vssu [~ 7| GPIO1
SZ2858 3574
»&500mm X X
> 0 »w »w DO 2D

S < <

WQFN-32L 4x4

8 Functional Pin Description

Pin No. Pin Name Pin Function
1 VDDA IC bias voltage (3.3V typical) input pin. Connecting this pin to a 3.3V system
voltage via a C filter 1uF/50V is recommended.
2 GPIO15 Open-drain/push-pull GPIO or analog input pin
3 GPIO16 Open-drain/push-pull GPIO or analog input pin
4 GPIO17 Open-drain/push-pull GPIO or analog input pin
5 GPIO18 Open-drain GPIO or analog input pin
If dead-battery Rd is required, leave this pin floating.
6 DBRD_CC1 If dead-battery Rd is not required, short this pin to GND.
If dead-battery Rd is required, leave this pin floating.
DBRD_CC2 If dead-battery Rd is not required, short this pin to GND.
VSSU GND for AUX MUX /SBU switch.
VSSA GND pad.
10 VCONN 5V power supply input for VCONN-powered accessories with OCP.
Type-C connector configuration channel pin. Initially used to detect attachment
11 CcC2 . :
and cable orientation.
Type-C connector configuration channel pin. Initially used to detect attachment
12 CC1 . :
and cable orientation.
13 SBU2 AUX switch between AUX_P/N and SBU1/2.
Internal 2000kQ pull-down resistor is connected.
14 SBUA AUX switch between AUX_P/N and SBU1/2.
Internal 2000kQ pull-down resistor is connected.
15 AUX_N AUX N channel from Host. (available for pull-up/down 100kQ)
16 AUX_P AUX P channel from Host. (available for pull-up/down 100kQ)
17 GPIO1 Open-drain high-voltage NMOS GPIO (up to 20V) or analog input pin.
18 VBUS OCP Input pin for.external OCP signal from VBUS power switch.
- (L: Active, with external pull-up)
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RT7803/RT7803A

Pin No. Pin Name Pin Function
19 PSW2 Push-pull GPIO for VBUS load switch2 or analog input pin.
Internal 200k pull-down resistor is connected.
20 PSW1 Push-pull GPIO for VBUS load switch1 or analog input pin.
Internal 200k pull-down resistor is connected.
Input pin for slave address mode selection.
21 GPIO2 Logic High: Connect to external pull-up resistor (10 kQ to 3.3 V) for address 0x3A
Hi-Z: Leave open for address 0x2A
Logic Low: Connect to external pull-down resistor (10 kQ) for address Ox1A
Hot plug detection for display port with open-drain, and initial state is low.
22 HPD o .
(H: Active, with external pull-up)
Open-drain/push-pull GPIO or analog input pin. This pin can be set as clock signal
23 GPIO3 g o
pin of the master 1“C interface.
Open-drain/push-pull GPIO or analog input pin. This pin can be set as data signal
24 GPIO4 . 20
pin of the master 1“C interface.
o5 VLDO Output pin of the internal 1.8V linear regulator which supplies power for digital
circuits. Connecting this pin with a 1uF/50V MLCC is recommended.
Open-drain clock signal input/output pin of the slave 1°C interface. This pin can
26 SCL . :
be set as an open-drain GPIO pin.
Open-drain data signal input/output pin of the slave I°C interface. This pin can be
27 SDA X .
set as an open-drain GPIO pin.
28 INTB Interrupt flag output. (L: Active, with external pull-up)
OM reset function. It is recommended to connect a 20kQ2 resistor to GND. (default:
29 OM
keep at low state)
30 GPIO19 Open-drain GPIO or analog input pin.
31 GPIO20 Open-drain GPIO or analog input pin.
USB-C VBUS voltage input pin. The voltage at this pin is monitored for
programmable USB-C VBUS OVP and UVP. It is recommended to connect an
32 VBUS external 2.2Q resistor to provide additional ballasting and protect the chip and
internal circuitry. Additionally, a 0.1uF/50V MLCC is recommended to be
connected to this pin.
33 VSSA Ground pad. The exposed pad must be soldered to a large PCB and connected

(Exposed Pad)

to GND for maximum power dissipation.
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9 Functional Block Diagram

VDDA VCONN
[} )
CC1/2 Functions v
N
—_— PD Communication VCONN
Physical Layer Switchs
Under-Voltage UVLO 5V/OCP 0.385A
Lockout (UVLO)
Selectable P - ce
— Current Source (Ip) h °
IC Bias|Supply (BOpA, 180p1A,330pA) I
o cc2
v
MCU System
VLDO o LDO (1.8V)
ARM
- @@
Cortex-M0 \ 2
O SCL (Sl IC
Slave IZC (Slave I'C)
(400 kbit/s) O SDA (Slave IZC)
Power-Saving
Mode Control »——0 INTB
. Oscillator
VBUS Monitor (10.8MHz) o OM
0 VBUS_OCP
Output Bleeder _
VBUS o (1.25k/2k/5k/10K) QTT;DsgA;Tfk% »—0 GPIO1
: RT7803A:16kB o GPIO2
GPIO 0 GPIO3 (Master 1°C)
ROM 16kB 2
Over-Voltage + Boot ROM 8kB O GPIO4 (Master I"C)
Protections (OVP) o HPD
§ (10-bit DAC, 5 to 24V)
SRAM 2kB O PSW1
> O PSW2
Watch Dog [— VTemp
Under-Voltage Timer D — gg;
Protection (UVP) X * 5
(10-bit DAC, 3 to 20V) 10'2;9[)(; T~ Pt~ Gpios
VSSA© 1 Multiplexer [«—— VDDA
= Timers [«—— VCONN
[e—— SBU1/SBU2
GPIO15 o S J
GPIO16 © o DBRD_CC1
GPIO17 © .
Dead battery Rd termination © DBRD_CC2
GPIO
GPIO18 o <
GPIO19 ©
GPI1020 o Water Detection
T
'd l N\
AUX_P o > O SBU1
AUX_N o
» o SBU2
VSSuo
-
= SBU/AUX MUX
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RICHTEK RT7803/RT7803A

10 Absolute Maximum Ratings

(Note 2)
e VLDO to VSSA -0.3V to 2.5V
o VDDA to VSSA -0.3V t0 6.5V
e VCONN to VSSA -0.3V to 6.5V
e CC1,CC2to VSSA —0.3V to 24V
« SBU1, SBU2 to VSSA —0.3V to 24V
e VBUS to VSSA —0.3V to 28V
e GPIO1 to VSSA —0.3V to 24V
e AUX_P, AUX_N to VSSA -0.3V t0 6.5V
« VBUS_OCP, PSW1, PSW2 to VSSA -0.3V t0 6.5V
e GPIO2, GPIO3, GPIO4, HPD to VSSA -0.3V t0 6.5V
« GPIO15, GPIO16, GPIO17, GPIO18, GPIO19, GPIO20 to VSSA -0.3V to 6.5V
¢ INTB, OM, SCL, SDA to VSSA -0.3V to 6.5V
e VSSU to VSSA -0.3V t0 0.3V
« DBRD_CC1, DBRD_CC2 to VSSA -0.3V to 3V
o Power Dissipation, PbD @ TaA = 25°C

WQFN-32L 4x4 2.87TW
o Package Thermal Resistance  (Note 3)

WQFN-32L 4x4, 6.a 27.8°C/W

WQFN-32L 4x4, B4c 7°C/W
o Junction Temperature 150°C
o Lead Temperature (Soldering, 10sec.) 260°C
o Storage Temperature Range —65°C to 150°C

o ESD Susceptibility  (Note 4)
HBM (Human Body Model)
Except VD Pin +2kV

Note 2. 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 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 3. 6,4 is simulated 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. 6yc is simulated at the
bottom of the package.

Note 4. Devices are ESD sensitive. Handling precautions are recommended.
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RICHTEK

11 Recommended Operating Conditions

(Note 5)
e VBUS Range, Veus 3V to 22V
o VDDA Supply Voltage, Vvopa 3V to 3.6V
e CC1, CC2 Voltage Range 0V to VDDA
« SBU1, SBU2 Voltage Range 0V to VDDA
¢ Junction Temperature Range —40°C to 105°C
o Ambient Temperature Range —40°C to 85°C
Note 5. The device is not guaranteed to function outside its operating conditions.
12 Electrical Characteristics
(Vvppa = 3.3V and Vgus = 5V, Ta = 25°C, unless otherwise specified.)
Parameter Symbol Test Conditions Min Typ Max | Unit
VDDA UVLO and VLDO Linear Regulators
VDDA Voltage Range VVDDA 3 3.3 3.6 V
VDDA UVLO Threshold VWVDDA_UVLO_H | VVDDA rising 2.6 2.8 3 \Y
VDDA UVLO Hysteresis X\‘(’;’DA—UVLO— 100 | 200 | 300 | mv
VLDO Output Voltage VVLDO_REG 1.62 1.8 1.98 \%
VLDO UVLO Voltage Threshold XVLDO—UVLO— VALDO rising 13 | 14 15 | Vv
VLDO UVLO Voltage Hysteresis :'/;’;DO—UVLO— 50 | 150 | 250 | mv
VLDO Short-Circuit Current VVLDO_SHORT 30 60 90 mA
VDDA Input Current in Normal lcc.vbpAa1 | MCU = on 45 | 75 10 | mA
Mode
VDDA Input Current in Sleep Mode | Icc_vDDA2 MCU = off, no function. | 100 300 500 pA
VCONN and VCONN Switches
VCONN = 5V, output
VCONN Voltage Drop at CC1/CC2 current = 300mMA 4.52 4.7 4.88 \Y
VCONN to CC1/CC2 Switch RON VCONN =5V, output | 4 |4 16 | @
current = 300mA
Switch On-Time from the Enable of ;',:2? Zor:rﬁnastzleeaglt at 01 y 5 ms
VCONN to CC1/CC2 Path ge pump steady '
state
VCONN Discharge Resistance VCONN =5V 6 10 14 kQ
CC1/CC2 short to GND
VCONN Current-Limit Threshold disable VCONN switch | 360 385 410 mA
to CC1/CC2
CC1/CC2 Short to VBUS 1 20 40 mv
Comparator Hysteresis
Copyright © 2026 Richtek Technology Corporation. All rights reserved. IRICHTEMK s a registered trademark of Richtek Technology Corporation.
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Output Voltage

CL = 200pF to 600pF

Parameter Symbol Test Conditions Min Typ Max | Unit
CC1/2 Voltage Detections, BMC Transmitter/Receiver
CC1/2 Pull-Up Current Source — 1 | Ip1 For default USB power | -20% 80 20% pA
CC1/2 Pull-Up Current Source —2 | Ip2 For 1.5A, USB power -8% 180 8% pA
CC1/2 Pull-Up Current Source — 3 | Ip3 For 3.0A, USB power -8% 330 8% pA
CC1/2 Maximum Output Voltage | - CC1/2 = open Vvooa | Vvooa |y, Ly
-1V | -0.7V
Transmitter High-Level Output
Voltage Range (Voltage Swing) VIX_OH 1051 1125 12 v
CC1/2 Pull-Down Resistance Rd 4.59 5.1 5.61 kQ
Transmitter Low-Level Output VX oL 0 _ 75 mv
Voltage Range
Transmitter Rout RTX_Rout 33 50 75 Q
CC1/CC2 Open Detection Reserved_RW_9 =L 2.45 26 2.75 V
CC1/CC2 Open Detection Reserved_RW_9=H 0.15 0.2 0.25 V
CC1/CC2 Leakage Current 0 -- 3 pA
VDDA =0V and VBUS =
CC1/2 Clamping Voltage when 0V, When DBRD_CC1 =
DBRD is Active (External 80uA) | Y TH-PBBOMA IDBRD CC2=floating | 0-262 | - | 1320 1V
External 80pA
VDDA =0V and VBUS =
CC1/2 Clamping Voltage when 0V, When DBRD_CC1 = B
DBRD is Active (External 180pA) | Y TH-PB_180MA IDBRD CC2 = floating | 0-677 1440V
External 180pA
VDDA =0V and VBUS =
CC1/2 Clamping Voltage when 0V, When DBRD_CC1 =
DBRD is Active (External 330uA) | ¥ 'H-PB_330KA IDBRD CC2 = floating 0881) -~ | 24311 V
External 330pA
DBRC_CC1/CC2_CTRL Damping |VcLAMP DB _C | CC1/2 = 24V, when _ _ 4 Vv
Voltage TRL DBRD is Active
DBRC_CC1/CC2 CTRL_RPULL |RpBRs puLL | CC/2 =2V, when 3.6 6 84 | MQ
- DBRD is Active
DBRC_CC1/CC2_LEAK 'TLRELAD—DBRD—C DRBD_CC1/2 = 2V - - 1 UA
Bit Rate fBitRate_PD 270 300 330 | kbps
Rising Time of the Transmitter From 10% to 90%,
Output Voltage CL = 200pF to 600pF | 200 - 900 | ns
H i H 0, 0,
Falling Time of the Transmitter From 90% to 10%, 300 _ 900 ns
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RT7803/RT7803A RICHTEK

Parameter Symbol Test Conditions Min Typ Max | Unit
10-Bit Analog-to-Digital Converter (ADC) for Voltage Detections
. Vref ADC = 2.048V,
10-Bit ADC Input Voltage Range -- LSB = 2mV 0.1 -- 2 \Y,
25mV/step, Rratio_vBUS .
) =0.08V/V 3 22
VBUS Voltage Detection Range -- \Y,
16mV/step, Rratio_vBUS 3 _ 16
=0.125VIV
6mV/step, Rratio_CC = 0.1 _ 5
CC1/CC2 Voltage Detection 0.33V/V '
- _ Vv
Range 2mV/step, Rratio_cC = 0.1 _ 2
1VIV '
. 6mV/step, Rratio VDD =
VDD Voltage Detection Range - 0.333V/V 3 -- 5 Vv
. 8mV/step, Rratio CONN
VCONN Voltage Detection Range | -- — 0.25V/V 3 -- 5.5 V
6mV/step, Rratio SBU = 0.1 _ 5
SBU1/SBU2 Voltage Detection _ 0.333V/V ' Vv
Range 2mV/step, Rratio SBU = 0.1 _ >
1VIV '
. 20mV/step,
GPIO1 Voltage Detection Range -- Rratio_GPIO1 = 0.1V 1 -- 20 \%
Srg\g/;’éevp/ ,VRratio_GPIO 0.1 _ VDDA
GPIlO2~4 Voltage Detection Range | -- . \%
2mV/step, Rratio_GPIO 0.1 _ 2
=1VIV '
VBUS Protections — Overvoltage, Undervoltage, Voltage - Detection, Bleeder
Programmable (10-bit),
at VBUS pin
Rratio_vBUS = 0.08V/V, 5 h 24
VBUS OVP Voltage Threshold 25mV/step
VTH_ov - V
Range Programmable (10-bit),
at VBUS pin 5 _ 16
Rratio VBUS =
0.125V/V,16mV/step
Programmable (10-bit),
at VBUS pin
Rratio_vBUS = 0.08V/V, 3 h 20
VBUS UVP Voltage Threshold 25mV/step
VTH_uv - \Y
Range Programmable (10-bit),
at VBUS pin 3 _ 16
Rratio_vBUS = 0.125V/V,
16mV/step
0001 0.75 1.25 1.75
0010 1 2 3
VBUS BLD Resistance RBLD_vBUS Pro.gram_mable kQ
4-bitregister 10100 | 2.5 5 7.5
1000 5 10 15
CLK Section
MCU Clock Frequency fmcu -10% | 10.8 10% | MHz
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RICHTEK RT7803/RT7803A

12.1 Digital Input and Output — I2C Pins (SCL, SDA, INTB) and GPIO Pins

Parameter Symbol Test Conditions Min Typ Max | Unit
GPIOA-HV Open Drain (GPIO1)
GPIOA Voltage Range -- 0 -- 20 V
GPIOA VGPIOA_ | For the pins configured as 3.75 _ 20 Vv
High-Level Input Voltage Range H input pins '
GPIOA VGPIOA IL _For the_ pins configured as 0 _ 0.75 Vv
Low-Level Input Voltage Range input pins
GPIOA Low-Level Output Voltage | YGPIOA- | Sinking current = 2mA 0 - 0.3 Vv
oL (Open-drain)
GPIOA Weak Pull-Low Resistance | -- 15 30 50 kQ
GPIOB-LV Open Drain (HPD/SCL/SDA/GPI018/GP1019/GP1020)
GPIOB Voltage Range -- 0 -- VVDDA \%
GPIOB VGpPioB_ | For the pins configured as _
High-Level Input Voltage Range IH input pins 15 Vvooa v
GPIOB For the pins configured as
Low-Level Input Voltage Range VGPIoE_IL input pins 0 - 0.4 v
GPIOB Low-Level Output Voltage VGpioB_ | Sinking cu_rrent = 2mA 0 -- 0.3 \%
oL (Open-drain)
GPIOB Weak Pull-Low Resistance | -- 15 30 50 kQ
OM Reset
OM force 3.3V with tom_DB
OM Reset De-Bounce Time tow ps | then immediately goes 40 | 120 | 200 | ps
low, check chip in reset
state
When the OM voltage
OM Reset Enable Threshold exceeds the threshold
VOM_EN 1.5 -- VDDA \
Voltage voltage, the de-bounce
timer starts
OM Reset Disable Threshold VoM Dpis | OM logic low range 0 -- 0.4 \%
Voltage
OM Leakage Current ILK_OoMm Pin input voltage = 3.3V 0 -- 3 pA
GPIOC-LV Push-Pull (GPIO3/GPI04/VBUS_OCP/PSW1/PSW2/INTB/GPIO15/GPI016/GPIO17)
GPIOC Voltage Range -- 0 -- VVDDA V
GPIOC VGpioc_ | For the pins configured as _
High-Level Input Voltage Range IH input pins 15 VDDA v
GPIOC VGpioc_ | For the pins configured as 0 _ 04 Vv
Low-Level Input Voltage Range IL input pins '
VGPIOC Sourcing current = 2mA, VDDA
GPIOC High-Level Output Voltage oH — | for the pins configured as _03 -- VVDDA Vv
push-pull output pins '
GPIOC Low-Level Output Voltage XSPIOC— Sinking current = 2mA 0 -- 0.3 Vv
PSW1/PSW2 Pull-Low Resistance | -- Resistor (PSW1/PSW2) 90 200 450 kQ
GPIOC Weak Pull-Low Resistance | -- Resistor 15 30 50 kQ

Copyright © 2026 Richtek Technology Corporation. All rights reserved. IRICHTEMK s a registered trademark of Richtek Technology Corporation.

RT7803_RT7803A_DS-01 January 2026 www.richtek.com
11




RT7803/RT7803A

RICHTEK

Parameter Symbol Test Conditions Min Typ Max | Unit
GPIOD-LV Input Only (SBU1/SBU2/AUX_P/AUX_N)
GPIOD Voltage Range -- 0 -- VVDDA \%
GPIOD Veriop_ | For the pins configured as _
High-Level Input Voltage Range IH input pins 15 VDDA v
GPIOD Veriop_ | For the pins configured as 0 _ 04 Vv
Low-Level Input Voltage Range IL input pins '
GPIOD Weak Pull-Low Resistance | -- Resistor 15 30 50 kQ
GPlO2-Slave Address
GPIO2 Voltage Range -- 0 -- VVDDA \%
GPIO2 Verio2_ | For the pins configuredas | 0.55x | 0.6 x 0.65 x Vv
High-Level Input Voltage Range IH input pins VVDDA | VVDDA | VVDDA
GPIO2 VGPIO2 IL For the pins configuredas | 0.35x | 0.4 x 0.45x Vv
Low-Level Input Voltage Range = |input pins VVDDA | VVDDA | VVDDA
GPIO2 _ For the pins configuredas | 0.45x | 0.5x 0.55 x Vv
PIN Floating Voltage input pins VVDDA | VVDDA | VVDDA
GPIQZ Pull-High/Pull-Low _ 200 330 460 KO
Resistance
SBU AUX MUX
RON On-Resistance of SBU to RON_AUX 1 6 10 0
AUX _SBU
ON Resistance Mismatch within | 0 _ 13 0
Pair
SBU Pull-Low Resistance -- 14 2 2.6 MQ
AUX Pull-High Resistance -- 70 100 130 kQ
AUX Pull-Low Resistance -- 70 100 130 kQ
I2C Interface
SCL, SDA Low-Level Input _
Threshold Voltage VIL_I2C VDDA = 3.135V to 3.465V - - 0.35 \Y
SCL, SDA High-Level Input _
Threshold Voltage VIH_I2C 3.3V x0.95x0.7=2.194V | 2.194 -- --
12C Pull-High Threshold 3.135 -- 3.465 \Y

IOL = 4mA at VDDA =

Low-Level Output Voltage VoL 3.135 to 3.465V -- -- 0.4
Input Current each 10 Pin T B/;VOV t0 0.4V, VDDA £ -10 -- 10 pA
Bus Operating Frequency fcLk 100 -- 400 kHz
Rise Time of both SDA and SCL R VDDA = 3.135V to 3.465V B B 300 ns
Signals CB=100pF
Fall Time of both SDA and SCL t VDDA = 3.135V to 3.465V 4 B 300 ns
Signals CB=100pF
Data Hold Time thd:dat VDDA = 3.135V to 3.465V 30 -- -- ns
Data Set-Up Time tsu:dat VDDA = 3.135V to 3.465V 100 -- -- ns
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RICHTEK RT7803/RT7803A
13 Typical Application Circuit

Load Switch [———— 0 Sink
A
( Must place close to USB
Type-C connector ; ;
PD_VBUSi 9 : Load Siwtch o
- T T T e =] Souree
D5 i {0UF 2202 =
LTvs jor ez c3 jedi ] 332 |19 18 20
SR VBUS PSW2  VBUS_OCP PSW1
0AuF | Capacitor close 17
toIC +5V 5
Type-C c6 0 GPIO1 "
Receptacle | }Lf_> GPIO3 —>o
. H VCONN RT7803/ 2
(24 Pins) +3.3V GPI04 —o0
o Y, RT7803A 5 2060
TR G | Y om P2—Ak—i
. c8
Provider 25 21
P ivLoo GPIO2 [—o EC
26
9 <
SDA |« SDA_M
33 INTB 28 >
J_——s VSSA(Exposed Pad)
——|VSsu GPIO15 2o
= 3
o—e8| DBRD_CC1 GPIoTe =0
Reserve Cap. -3 . GPIO17 —o0
- DBRD_CC2
ot - GPIO18 2o
Reserve Cap. =272
L 30
GPIO19 —o0
GPI020 B
cCc1 12 CC1
11
Ccc2 CC2
jr D1 % D2 _ch —L 10
TVS | TvS 22
= = IOOPIOOPF HPD >
TVS must place closeto{ — = 16
SBU1 USB Type-C connector 14 SBUA AUX_P [¢ > soC
13 15
SBU2 i« » SBU2 AUX N [« >
ios & D4
Tvs § 1vs
;/ pr— _
Type-C define CC cap rang, 200pF to 600pF 1 OM
200pF < D1+C9 <600pF 11 O
200pF < D2+C10 <600pF
25V base on PD_VBUS rating (Optional) 5-Pin Connector |1 2SCL
CC1/CC2 trace width is 15mil DBRD_CC1 DBRD_CC2 or 5P Tgp-fLayer 3
N . " ads 1or
The VLDO trace width is 8mil VDDA 56kQ/1% VDDA 56kQ/1% Firmware ?A—l_
The VBUS trace width is 8mil O—W\I—Lj O_'W\f_<> Update |4 SDA =
The VDDA trace width is 8mil 62kQ/1%%: g 62kQ/1°/5 g 5 VDDA
The VCONN trace width is 15mil 10uF/10V/0603 =§ 10uF/10V/0603 =§
E;:ir;ttohrz if(:;‘pi:gxisn?a/;\;:;ii;houw be pulled up to VDDA using The circuit is necessary if you neeq to perform a PD 2mm or 2.54mm pitch is
12C SDA and SCL impedance matching Zo=50 ohms. firmware update through the CC pin. recommended.

12C clock and data signals must be length matched within 1000 mils
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Table 1. Recommended Component Information
Pin Part Number Description Package Manufacturer
PD_VBUS (C1 to C4) 0402B104K500CT 0.1uF/50V/X7R 0402 WALSIN
VBUS (C5) 0402B104K500CT 0.1uF/50V/X7R 0402 WALSIN
VBUS (R1) MRO04X2R2 JTL 2.20 0402 WALSIN
VCONN (C6) GRM21BR71H105KA12L TuF/50VIX7R 0805 MURATA
VDDA (C7) GRM21BR71H105KA12L TuF/50VIX7R 0805 MURATA
VLDO (C8) GRM21BR71H105KA12L TuF/50VIX7R 0805 MURATA
CC1 (C9) : TAIYO
CC2 (C10) UMK105CH101JV-F 100pF/50V/COH 0402 YUDEN
CC1 (D1)
CC2 (D2)
SUB1 (D3) TDS2221PW.C TVS Diodes (Note 6) DFN-2 Semtech
SBU2 (D4)
PD_VBUS(D5)

Note 6. It is recommended to place TDS2221PW.C TVS diodes, so that PD_VBUS/CC1/CC2/SBU1/SBU2 will pass
IEC61000-4-2 Contact Discharge +8kV and Air Discharge £15kV.
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14 Typical Operating Characteristics
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15 Operation

The RT7803/RT7803A is a versatile USB PD controller offering a highly integrated solution, consisting of four main
function blocks: MCU System, MUX, Power Protections, and CC1/2 Functions, as shown in the Functional Block
Diagram.

The MCU System integrates an ARM Cortex—M0 MCU, multi-time programmable (MTP) memory, ROM, SRAM,
a 10-bit ADC (analog-to-digital converter), two 12C interfaces (slave and master), and GPIO (General Purpose
Input/Output) pins. It can report the operating status of PD operation to the embedded controller (EC) and receive
commands from the EC via the slave 12C interface.

The “Power Protections” block includes VBUS over-voltage protection (VBUS_OVP) and VBUS under-voltage
protection (VBUS_UVP). Both the trip levels and de-bounce time for VBUS OVP/UVP are programmabile.

The “CC1/2 Functions” block includes the physical layer, three selectable pull-up current sources (Ip, instead of
resistors Rp), and VCONN power-path switches.

15.1 VDD Bias Voltage Generation

Aninternal LDO (1.8V) supplies voltage for the RT7803/RT7803A’s internal circuits. A 1uF MLCC capacitor should
be placed between the VLDO pin and GND pin.

15.2 Undervoltage-Lockout (UVLO)

The RT7803/RT7803A’s UVLO function continuously monitors the bias voltage at the VDDA pin. When the VDDA
supply voltage exceeds the rising UVLO threshold, the IC is enabled. Otherwise, it enters “Undervoltage-Lockout”
status to prevent any undesirable operation. A 1uF MLCC capacitor should be placed between the VDDA pin and
GND pin.

15.3 VBUS Overvoltage Protection (VBUS OVP) and Undervoltage Protection (VBUS UVP)

The VBUS OVP and UVP function are hardware-based protections which monitor the voltage at the VBUS pin.
When the VBUS voltage exceeds its OVP threshold, the output of the OVP comparator goes high and the de-
bounce timer starts. After the de-bounce period, the VBUS OVP is triggered. The OVP trip voltage is programmable

from 5V to 24V (10-bit, 25mV/step typical), and the de-bounce time is selectable to meet various application
requirements.

When the VBUS voltage falls below the UVP threshold, the UVP comparator output goes high and the de-bounce
timer starts. After the de-bounce period, the VBUS UVP is triggered. The UVP trip voltage is programmable from
3V to 20V (10-bit, 25mV/step typical), and the de-bounce time is also selectable.

15.4 Power Output for USB Plug Power (VCONN)

The output voltage at either the CC1 or CC2 pin can provide power for an active cable. An internal MOSFET
between VCONN and the selected CC1 or CC2 pin can be turned on to supply power. The VCONN input pin must
be connected to a 5V power source.

15.5 VCONN Overcurrent Protection (VCONN OCP)

To ensure robust USB PD operation, the RT7803/RT7803A integrates VCONN OCP function.

When the current on CC1 or CC2 is higher than 385mA (typical), VCONN OCP is triggered and the internal
MOSFETs between VCONN and the CC1/CC2 pins are turned off.

15.6 OM Reset

To trigger the OM reset function, pull the OM pin up to 3.3V for 200us, then pull it low. The OM reset is activated
on the falling edge. When triggered, PSW1 and PSW2 are turned off and VBUS output is disabled.

Copyright © 2026 Richtek Technology Corporation. All rights reserved. IRICHTEMK s a registered trademark of Richtek Technology Corporation.
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Glitch 40ps Pull high 200us
OM pin H " H 9 .

PSW1/PSW2 No OM reset Trigger OM reset

Figure 1. OM Reset

15.7 Online Firmware Update via Slave I2C or CC1/CC2 Interface

The embedded MTP memory enables the RT7803/RT7803A’s firmware to be updated by an Embedded Controller
(EC) or Application Processor (AP) through the 12C slave interface. The RT7803/RT7803A offers several firmware-
programmable features, greatly simplifying design efforts during product development. Additionally, end users can
update the firmware via the CC1/CC2 interface.

Copyright © 2026 Richtek Technology Corporation. All rights reserved. IRICHTEMK s a registered trademark of Richtek Technology Corporation.
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16 Application Information
(Note 7)

16.1 Internet On-line Firmware Update

Due to using MTP memory, the RT7803/RT7803A firmware can be updated by an EC (Embedded Controller) via
I2C slave interface. Users can easily update firmware without de-soldering/soldering the RT7803/RT7803A during
product development period. In mass production, the RT7803/RT7803A based products can use same version
RT7803/RT7803A ICs to reduce inventory cost. It also allows updating the RT7803/RT7803A firmware at end
customer site through internet in response to some necessary system software changes.

16.2 Calculating Output Discharge Time
Figure 2 is the functional block diagram of the built-in output bleeder. The discharge time (tbis) is determined by
the following equation:

VBUs oLD ]

tois = ReLp *Cygus xIn v
BUS_NEW

where:

RsLo is the total internal resistance during on-state of the bleeder.

Cvsus is the total capacitance of the capacitors coupled to VBUS pin.

¢ VBus owp is the initial voltage between the capacitors before the discharging.
Vsus_new is the final voltage between the capacitors at end of the discharging.

VBus © T Load Switch
I CvBuUs
RT7803A
ReLD

Bleeder
On/Off Control

Figure 2. Bleeder Functional Block Diagram

T
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16.3 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:

PbmaAx) = (TJMAX) — TA) / 6JA

where TyMAX) is the maximum junction temperature, TA is the ambient temperature, and 6JA is the junction-to-
ambient thermal resistance.

For continuous operation, the maximum operating junction temperature indicated under Recommended Operating
Conditions is 105°C. The junction-to- ambient thermal resistance, 8JaA, is highly package dependent. For a WQFN-
32L 4x4 package, the thermal resistance, 6JaA, is 27.8°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) = (105°C — 25°C) / (27.8°C/W) = 2.87W for a WQFN-32L 4x4 package.

The maximum power dissipation depends on the operating ambient temperature for the fixed TyMAX) and the
thermal resistance, 6JA. The derating curve in Figure 3 allows the designer to see the effect of rising ambient
temperature on the maximum power dissipation.

35 —
— Four-Layer PCB
S 30
S AN
o
2 0 AN
a \

5] N

; 1.5 \

g N

e 10 -

g N
= 05

x

© \
=

0.0 AN

0 10 20 30 40 50 60 70 80 90 100 110
Ambient Temperature (°C)

Figure 3. Derating Curve of Maximum Power Dissipation
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16.4 Layout Considerations

Connect the IC GND pins and the exposed pad to a ground plane (IC ground), and then connect the IC ground to
the USB GND terminals using a low impedance path. The exposed pad also serves to dissipate heat into PCB.

Place decoupling MLCCs as close as possible to the VDDA, VLDO, VCONN and VBUS pins. Ensure these
capacitors are connected to the pins and IC ground via low-impedance paths.

To minimize noise, route the following signals away from switching nodes and switching-current paths:

e CC1 and CC2 signals.
o AUX MUX signals

For improving ESD immunity, place MLCCs close to the GND and VBUS terminals of the USB Type-C connector.
Connect the capacitors to the USB VBUS and GND terminals through the low-impedance paths.

Note 7. The information provided in this section is for reference only. The customer is solely responsible for designing, validating,
and testing any applications incorporating Richtek’s product(s). The customer is also responsible for applicable
standards and any safety, security, or other requirements.
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17 Outline Dimension

- D > - D2 >
! l_ }_ SEEDETAIL A
° oL gutoutdpl A—
? — ﬁ A
| L_ —
| —
| —
E - - E2
| —
= d | 00 ] OO0
Y& .
v J(Cannnnnnn =L
> e |l
e b DETAIL A
A 1 ¢A3 Pin #1 ID and Tie Bar Mark Options
SNy Ty Yy 6y 6y Ny S .
“A1f Note: 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 0.150 0.250 0.006 0.010
D 3.900 4.100 0.154 0.161
D2 Option 1 2.650 2.750 0.104 0.108
Option 2 2.750 2.850 0.108 0.112
E 3.900 4.100 0.154 0.161
Eo Option 1 2.650 2.750 0.104 0.108
Option 2 2.750 2.850 0.108 0.112
e 0.400 0.016
L 0.300 0.400 0.012 0.016

W-Type 32L QFN 4x4 Package
Note 8. The package of the RT7803/RT7803A uses Option 1.
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18 Footprint Information

Q

v

A\ 4

A

nooonnn

=

Sy | By |Ay

P D
Number of Footprint Dimension (mm)
Package Pi Tolerance
ins P |Ax| Ay | B By |C*32|C1*8| D | Sx | Sy
Option1
VIW/U/XQFN4*4-32 Ootion? 32 0.40|4.80/4.80({3.20| 3.20 | 0.80 | 0.75|{0.20| 2.80 {2.80| 0.05
ption

Note 9. The package of the RT7803/RT7803A uses Option 1.

Copyright © 2026 Richtek Technology Corporation. All rights reserved.

RICHTEK

is a registered trademark of Richtek Technology Corporation.

www.richtek.com
22

RT7803_RT7803A_DS-01

January 2026




RICHTEK

RT7803/RT7803A

19 Packing Information

Tape and Reel Data

19.1
e P ] PIN 1 / . \-\ L
/ OlO 0|0 O O\NO O Al L a 3
( - . - | . S {
\ ‘ . H ‘ . . ‘ . \ wi \ - f'r B
,. al L
- - -
Feed Direction > - e -
arrier Tape
END Round Sprocket Holes START
R R R R e R R aca A A
r [ r
suianinubantaananiing
-»@—f 4= —+ ax—i J‘-f.» T'Lejt ;
f
L..L_J I__L..u I__L_J .L I._L_a L.J,.J
Trailer Leader
~—160 mm minimum, —=~—Components ——+=——=600 mm Minimum, ——-
. . Reel Si A .
S - Tape Size | Pocket Pitch eel Size (A) Units Trailer | Leader | Reel Width (W2)
ackage 1ype | (w1) (mm) (P) (mm) mm) | (in) per Reel | (mm) | (mm) | Min./Max. (mm)
(V, W)
QFN/DFN 4x4 12 8 180 7 1,500 160 600 12.4/14.4
F 4 H
C, D and K are determined by component size.
D B oo 0 bl dle b oo
[ The clearance between the components and
. } the cavity is as follows:
M eNtolloltolfollo
‘ - For 12mm carrier tape: 0.5mm max.
Fi |
5 K
Tape W1 P B F aJ K H
Size Max Min Max Min Max Min Max Min Max Min Max | Max
12mm |[12.3mm | 7.9mm | 8. 1mm |1.65mm|1.85mm|3.9mm|4.1mm|1.5mm |1.6mm | 1.0mm |1.3mm [0.6mm
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19.2 Tape and Reel Packing
Step Photo/Description Step Photo/Description
ey = _—
.\ & 3 &
e
(3 ¢‘ 3
1 4 o & N 4
Reel 77 3 reels per inner box Box A
§ . “;M:%f a &‘%& "’“
2 5 P! 2
. -
§ il B
g — _
HIC & Desiccant (1 Unit) inside
TR sé
»
3 ~ 6
Y \
Caution label is on backside of Al bag Outer box Carton A
Container Reel Box Carton
Package Size | Units Item Reels Units Item Boxes Units
Box A 3 4,500 Carton A 12 54,000
(V, W) QFN/DFN 4x4 7 1,500
Box E 1 1,500 For Combined or Partial Reel.
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19.3 Packing Material Anti-ESD Property
Surface : : Protection
Resistance Aluminum Bag Reel Cover Tape Carrier Tape Tube Band
Q/cm? 10%to 10" | 10*to 10" | 10%to 10" | 10%to 10" | 10*to 10" | 10%to 10"

Richtek Technology Corporation

14F, No. 8, Taiyuan 1st St., Zhubei City,

Hsinchu County 302082, Taiwan (R.O.C.)

Tel: 886-3-5526-789

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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20 Datasheet Revision History

Version Date Description

00 2025/11/12 | First Edition
Changed datasheet part number from RT7803 to RT7803/RT7803A
Ordering Information
Features
- Added RT7803 and RT7803A featured function
Marking Information

01 2026/1/20 | . Modified RT7803 marking information

- Added RT7803A marking information

Simplified Application Circuit
Functional Block Diagram
Typical Application Circuit

- Updated
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