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CY43070  

     SINGLE-CHIP SYNC-BUCK CONTROLLER WITH USB PD3.1 SOURCE CONTROLLER 
 

Description 

The CY43070 is a single-chip synchronous buck controller (SBC) with 

USB Type-C® PD3.1 source controller to support Standard Power 

Range (SPR) / Programmable Power Supply (PPS) up to 21V, and 

Extended Power Range (EPR) / Adjustable Voltage Supply (AVS) up to 

28V. It is targeted for DC power provider and control of single-port or 

multiple-port charging applications. 

The compact buck controller in CY43070 is a constant frequency 

synchronous step-down controller with high driving capability, optimized 

dead-time, and high driving gate voltage to cover middle and high power 

charging with integrated drivers for external N-MOSFETs. To further 

enhance the converter power efficiency, the VIN DC power pass-through 

mode is supported. 

The CY43070 integrates the SBC and PD3.1 decoder functions and 

results in small footprint and reduced PCB size for high-power density 

charging applications. By leveraging the MOS switches of synchronous 

buck regulation, the PD output MOS switch for each port could be saved 

to reduce BOM cost.  

To support higher power efficiency, extreme low standby power, and 

smart power sharing for multiple-port applications without the need of 

external MCU, the CY43070 integrates I2C interface, master/slave 

addressing scheme, interrupt/wake-up mechanism. Up to 8 port 

addresses is supported through resistor selection,  

Due to its high-voltage process, the CY43070 offers VBUS short 

protection on CC1/CC2 pins up to 30V. Meanwhile, the CY43070 

provides comprehensive safety protections, including over-voltage 

protection (OVP), over-current protection (OCP), over-temperature 

protection (OTP), and moisture detection of the connector.  
 

Features 

 Single chip buck controller with Type-C PD3.1 source controller 

 Support USB PD3.1 EPR/AVS up to 28V, SPR/PPS up to 21V  

 Operating switching frequency from 125KHz to 400KHz 

 Support high PWM duty cycle up to 99% 

 Operating input voltage 4V to 36V 

 Support by-pass mode to enhance output power efficiency 

 Frequency dithering for EMI restraining 

 Support legacy BC1.2, AFC, FCP, and QC3.0/4/4+/5.0 

 Support I2C based topology up to 8 ports without external MCU 

 Support I2C addresses up to 8 and assigned by resistor 

 Support PDO profiles selected by external resistor or pre-fixed  

 Support extreme low standby power (<120uA) with wake-up  

 Support comprehensive protection scheme - OVP, UVP, OCP, 

OTP and moisture detection of the connector with auto recovery 

 VBUS short protection on CC1/CC2 and DP/DN pins up to 30V  

 
Pin Assignments 

 
(Top View) 

 

 
 

W-QFN4040-24 (Type A1) 
 

Applications 

 Extreme low standby power multiple-port Type C PD3.1 SPR and 

EPR chargers, adaptors, power strips or power hubs. 

 Type C PD3.1 SPR and EPR charging for high voltage battery of 

portable outdoor generators 

 Type C PD3.1 SPR and EPR chargers for general purpose 

charging applications 

 

 
 Totally Lead-Free & Fully RoHS Compliant (Notes 1 & 2) 

 Halogen and Antimony Free. “Green” Device (Note 3) 

 

 
Notes:        1. No purposely added lead. Fully EU Directive 2002/95/EC (RoHS), 2011/65/EU (RoHS 2) & 2015/863/EU (RoHS 3) compliant.  
                   2. Please contact http://www.canyon-semi.com.tw for more information of Halogen- and Antimony-free, "Green" and Lead-free.                     
                   3. Halogen- and Antimony-free "Green” products are defined as those which contain <900ppm bromine, <900ppm chlorine (<1500ppm total Br + Cl) and  
        <1000ppm antimony compounds. 
 
 
 
  

USB Type-C® and USB-C® are registered trademarks of USB Implementers Forum. 

Qualcomm® is a trademark of Qualcomm Incorporated, registered in the United States and other countries.  
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CY43070  

Typical Applications Circuit 

The CY43070, a high-integration of synchronous buck controller with USB PD3.1 EPR decoder, supports either single-port charging or multiple-

port charging at optimal system BOM with extreme low standby power consumption. 

The buck controller in CY43070 is a constant frequency synchronous step-down controller to cover middle and high power charging with integrated 

low-side and high-side drivers for external N-channel MOSFETs. The internal regulator supplies internal bias rails as well as the MOSFET gate 

drivers. The PWM control scheme is based on voltage mode control, and provides output current limiting capability by monitoring the voltage drop 

across the sense resistor between CSP and CSM pins. During normal operation, the output voltage is internally sensed through a resistive divider 

at FB pin, and a capacitor connected between VFB and VBUS is needed. The amplifier output pin, COMP, is connected to a compensation circuitry 

for loop stability. To enhance the converter power efficiency, the VIN DC power pass-through is supported by a by-pass mode from the GATE pin.  

One-Port Application Circuit  

With the high integration of CY43070, a compact one-port PD3.1 charger application circuit is shown in Figure 1. By leveraging the MOS switches 

used by synchronous buck regulation, the PD output VBUS MOS switch for each port could be saved to reduce BOM cost. For the high power 

application, one of the GPIO pins, assigned as PFCEN, is used to enable the Power Factor Correction (PFC) stage. For the power efficiency 

enhancement, two of the GPIO pins, assigned as ADJ1 and ADJ2, are used to dynamically control the input voltage of DC/DC controller.  

Meanwhile, the TS pin can be used to support the external over-temperature protection by connecting an NTC thermistor to ground near potential 

hot spot. The CY43070 could estimate the temperature of the hot spot, and initiate the over-temperature protection mechanism accordingly. The TS 

pin can also be used as I2C address selection by connecting a corresponding resistor to ground. Meanwhile, the CY43070 has built-in source PDO 

power profiles, which could be selected by connecting a corresponding resistor to a pre-determined pin, or be pre-fixed by firmware code.  

 In multi-port application, the one-port application circuit can be modularized with some interface pins lined out for communication and control of 

other port and power stage, and result in a compact product dimension.  

 
 

Figure 1 – The CY43070 Application Circuit used for One-Port PD3.1 Charging 

 
  

CY43070 
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CY43070  

Typical Applications Circuit (Cont.) 

Multi-Port Solution in CY43070 

For multiple-port PD3.1 charging application, the CY43070 can support smart power sharing operation up to 8 ports without the need of external 

MCU. Figure 2 shows the multi-port PD3.1 charging topology based on CY43070. It uses I2C Interface, interrupt and wake-up mechanism, 

master/slave addressing scheme, and low standby power design approach to optimize system BOM cost and power efficiency.  

All of the power sharing operations are going through I2C interface bus to communicate between master and each slave port. Any attach/detach or 

event happening will initiate an interrupt signal to wake-up the master stage to do adjustment. The I2C master and slave address for all CY43070 

are set by connecting an associated resister value on TS pin, and up to 8 addresses are supported.   

Just like the one-port solution, the PD output VBUS MOS switch for each port ca be saved by leveraging the MOS switches of the synchronous buck 

controller. Meanwhile, the CY43070 has built-in source PDO power profiles, and could be selected by connecting a corresponding resistor to a pre-

determined pin. If the number of pins is limited, the PDO could be pre-fixed through firmware code assignment.  

As shown in figure 2, the ADJ1 and ADJ2 signals, from GPIO pins, of the CY43070 master stage can be used to control the power stage output 

(VIN) just higher than the highest PDO voltage of all output ports to enhance all the DC/DC converter efficiency. They can also be used to reduce 

the standby power consumption if the charger is not in use. Also, the PFCEN signal, from one of the GPIO pins, of the CY43070 master is used to 

enable the PFC stage to meet the electrical regulation during a higher power application.  

 

 
Figure 2 – The CY43070 Circuit Topology used for Multi-Port PD3.1 Charging Application  
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Pin Descriptions  
 

Pin Number Pin Name Function 

1 VIN Power supply input pin.  

2 CC1 Type-C_CC1 

3 CC2 Type-C_CC2  

4 DN Type-C_DN 

5 DP Type-C_DP 

6 TS 

Output of a current source, 20uA or 100uA. The TS could be  
- Used as temperature sensing by connecting an external NTC resistor. Or  

- Used as I2C address selection via connecting a corresponding resistor to ground. 

7 SDA I2C interface data pin. Logic level input/output. 

8 SCL I2C interface clock pin. Logic level input/output. 

9 GPIO1 General purpose input/output pin, or current source output to resistor for I2C address selection. 

10 GPIO2 General purpose input/output pin, or current source output to resistor for PDO power profile selection. 

11 GPIO3 General purpose input/output pin, or current source output to resistor  

12 VFB VOUT feedback input pin. Connecting a capacitor between VFB and VBUS 

13 COMP 
Compensation pin. It is used to compensate the voltage regulation control loop. Connect a series RC 
network from COMP pin to GND.  

14 PGND  Power ground of the IC. The high current ground connection to the low-side gate drivers. 

15 LG Output of the low-side gate driver 

16 SW Switching node. It is connected to inductor and power MOSFETs. 

17 HG Output of the high-side gate driver 

18 BST High side gate drive boost input. A 100nF or larger capacitor should be connected from BST to SW. 

19 GATE Gate driver for by-pass MOSFET 

20 VDRV Power supply for drivers. 

21 V5V LDO-5V output.  

22 GND Ground pin.  

23 CSN Negative input of current sense amplifier.  

24 CSP Positive input of current sense amplifier.  

 
 

Table 1 – The mapping table between pin sequence number and pin name. 
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Functional Block Diagram  
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Figure 3 – The CY43070 Block Diagram  
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CY43070  

Absolute Maximum Ratings (Note 4) 

 

     Symbol Parameter    Rating Unit 

VVIN Power Supply Voltage at VIN pin -0.3 to 40 V 

VGATE Voltage at GATE pin -0.3 to 40 V 

VSW Voltage at SW pins -0.3 to 40 V 

VBST, VHG Voltage at BST, HG input -0.3 to VSW + 6 V 

VCSN, VCSP Voltage at CSN, CSP pins -0.3 to 40 V 

VCC1, VCC2 Voltage at CC1, CC2 pins -0.3 to 30 V 

VDP, VDN Voltage at DP, DN pins -0.3 to 30 V 

-- Voltage at other pins  -0.3 to 6 V 

TJ Operating Junction Temperature -40 to +150 °C 

TSTG Storage Temperature -65 to +150 °C 

TLEAD Lead Temperature (Soldering, 10s) +300 °C 

θJA 
Thermal Resistance (Junction to Ambient) 
(Note 5) 

28 °C/W 

θJC 
Thermal Resistance (Junction to Case) 
(Note 5) 

16 °C/W 

ESD Human Body Model 2 kV 

ESD Charged Device Model 750 V 

Notes: 4. Stresses greater than those listed under “Absolute Maximum Ratings” can 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 under “Recommended Operating Conditions” is not implied. 
Exposure to “Absolute Maximum Ratings” for extended periods can affect device reliability. 

                  5. When GPIO1-3, SDA, SCL pins are pulled high to a voltage source, it is strongly recommended to series a resistor with minimum 10k value. 
6. Test condition: Device mounted on FR-4 substrate PC board, 2oz copper, with the minimum footprint. 

 
 
 
 

Recommended Operating Conditions  

 

Symbol Parameter Min Max Unit 

VVIN Power Supply Voltage at VIN pin 4.0 36 V 

TA Operating Ambient Temperature -40 +85 °C 

TJ Operating Junction Temperature -40 +125 °C 
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CY43070  

Electrical Characteristics (@TA = +25°C, unless otherwise specified.)  

 

Symbol Parameter Condition Min Typ Max Unit 

  VIN PIN & INTERNAL BIAS SECTION 

VVIN_ON VIN Turn-on Threshold   3.7 4 4.3 V 

VHYS VIN Hysteresis   -- 0.5 -- V 

IPD Power Down Mode Current  55 110 220 μA 

IOP Operating Supply Current   1.5 2.3 3.1 mA 

IDISCHG_VOUT Discharge Current for VOUT VCSP= 5V 90 130 170 mA 

  V5V & CV function 

V5V LDO 5V output   4.75 5.0 5.25 V 

IV5VOCP V5V Over Current Protection  20 -- 45 mA 

VVBUS_CV5 VBUS Voltage for 5V CV Control 10Kohm pull high to VIN 4.85 5 5.15 V 

VVBUS_CV9 VBUS Voltage for 9V CV Control   8.73 9 9.27 V 

VVBUS_CV20 VBUS Voltage for 20V CV Control   19.4 20 20.6 V 

VVBUS_CV28 VBUS Voltage for 28V CV Control   26.6 28 29.4 V 

  Current sense function   

CC_3A5 Current sense and CC loop Correction RSEN=5mΩ & IL=3A 14.25 15 15.75 mV 

OCP110 Over Current Protection (110%)  3.18 3.3 3.42 A 

  CC1/CC2 PIN SECTION 

VOH_CCX Pull High Voltage of CCx   3.0 3.3 3.6 V 

Irp_330 Source Current of CCx RD= 5.1KΩ;   303.6 330 356.4 μA 

Irp_180 Source Current of CCx RD= 5.1KΩ;  165.6 180 194.4 μA 

Irp_80 Source Current of CCx RD= 5.1KΩ;   73.6 80 86.4 μA 

VSWH_TxDC Voltage Swing High of CCx for BMC Tx (Note 9) 1.05 1.125 1.2 V 

VSWL_TxDC Voltage Swing Low of CCx for BMC Tx (Note 9) -- -- 75 mV 

TR_Tx Rising Time of CCx for BMC Tx (Note 9) 300 -- -- nSec 

TF_Tx Falling Time of CCx for BMC Tx (Note 9) 300 -- -- nSec 

VATH_C Attach Sensing  Voltage of TYPE-C (Note 9) 0.27 -- 2.25 V 

  DP/DN PIN SECTION 

VDP_APP DP Apple mode output voltage   2.52 2.8 3.08 V 

VDN_APP DN Apple mode output voltage   2.52 2.8 3.08 V 

VDP_0P6V DP 0.6V output voltage Source Current 250μA -- 0.6 -- V 

VDN_0P6V DN 0.6V output voltage Source Current 250μA -- 0.6 -- V 

RDP_DWM20K DP 20K pull down resistor   16 20 24 kΩ 

RDN_DWM20K DN 20K pull down resistor   16 20 24 kΩ 

RDP_DWM900K DP 900K pull down resistor   700 900 1100 kΩ 

RDN_DWM900K DN 900K pull down resistor   700 900 1100 kΩ 

RDPDN_short DPDN short resistor   5 20 40 Ω 

RDN_IMP Impedance check at DN   175 275 505 Ω 

VOH_DP/DN Output High Threshold Voltage of DP/DN Source Current 2mA 2.9 3.1 3.3 V 

VOL_DP/DN Output Low Threshold Voltage of DP/DN Sink Current 2mA -- -- 200 mV 
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CY43070  

Electrical Characteristics (Continued) (@TA = +25°C, unless otherwise specified.)  

 

Symbol Parameter Condition Min Typ Max Unit 

  DIGITAL I/O PIN SECTION (GPIO1/2/3) 

VIH Input High Threshold Voltage of GPIOx   1.4 -- -- V 

VIL Input Low Threshold Voltage of GPIOx   -- -- 0.8 V 

VOH Output High Level Voltage of GPIOx Source Current 2mA 4.3 -- -- V 

VOL Output Low Level Voltage of GPIOx Sink Current 2mA -- -- 200 mV 

TR Rising Time (Note 9) -- -- 300 nSec 

TF Falling Time (Note 9) -- -- 300 nSec 

ITS20 TS source current for NTC VTS= 1V 18 20 22 μA 

ITS100 TS source current for NTC VTS= 1V 90 100 110 μA 

IGPX GPIO source current VGPIOX= 1V 18 20 22 μA 

  PROTECTION 

VOVP5 5V VBUS Over Voltage Protection (Note 8) 5.5 6 6.5 V 

VOVP9 9V VBUS Over Voltage Protection (Note 9) -- 10.8 -- V 

VOVP15 15V VBUS Over Voltage Protection (Note 9) -- 18 -- V 

VOVP20 20V VBUS Over Voltage Protection (Note 9) -- 24 -- V 

VOVP28 28V VBUS Over Voltage Protection (Note 9) 28.6 30.8 33 V 

VUVP5 5V VBUS Under Voltage Protection (Note 8) 3.6 4 4.4 V 

VUVP9 9V VBUS Under Voltage Protection (Note 9) -- 7.2 -- V 

VUVP15 15V VBUS Under Voltage Protection (Note 9) -- 12 -- V 

VUVP20 20V VBUS Under Voltage Protection (Note 9) -- 16 -- V 

VUVP28 28VO Under Voltage Protection (Note 9) -- 22.4 -- V 

TSD Thermal Shutdown (Note 9) -- 145 -- °C 
THYS Temperature Hysteresis (Note 9) -- 30 -- °C 
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CY43070  

Electrical Characteristics (Continued) (@TA = +25°C, unless otherwise specified.)  

 

ELECTRICAL SPECIFICATIONS (VVIN= 12V@ TA = 25℃ unless otherwise specified) SPEC   

Symbol Parameter Condition Min Typ Max Unit 

  GATE DRIVER 

VHG_L Low-State Voltage Drop VHG- VSW, 100mA sinking 0.06 0.1 0.15 V 

VHG_H High-State Voltage Drop VBST-VHG, 100mA souring 0.1 0.2 0.3 V 

VLG_L Low-State Voltage Drop VLG, 100mA sinking 0.1 0.2 0.3 V 

VLG_H High-State Voltage Drop VVDRV-VLG, 100mA souring 0.14 0.34 0.34 V 

VGATE Gate Voltage for By Pass Mode Cg= 10nF VVIN+3 VVIN+4 VVIN+5 V 

  Operation Frequency           

FSW1 Switching frequency1  112.5 125 137.5 KHz 

FSW2 Switching frequency2  225 250 275 KHz 

FSW3 Switching frequency3  315 350 385 KHz 

FSW4 Switching frequency4  360 400 440 KHz 

  SPREAD SPECTRUM           

FDITH Frequency Dithering Span  (Note 9) -- +16 -- % 

  VDRV             

VVDRV Internal Driver Regulator Output IVDRV=50mA, VVIN=12V 5.2 -- 5.8 V 

VVDRV_DO VDRV dropout IVDRV=50mA 100 -- 300 mV 

ERROR AMPLIFIER           

ISINK COMP pin sink current VFB=VDAC +400mV, Vcomp=1.5V 25 -- 60 uA 

ISOURCE COMP pin source current VFB=VDAC – 400mV, Vcomp=1.5V 25 -- 60 uA 

GEA Error amplifier transconductance VFB=VDAC -100mV, Vcomp=1.5V 200 -- 400 uA/V 
GEA Error amplifier transconductance VFB=VDAC +100mV, Vcomp=1.5V 200 -- 400 uA/V 

Notes: 7. Cable compensation voltage can be adjusted by setting from 0 to VCABLE * N (N: 0 to 7). 
8. 120% OVP setting & 80% UVP setting. 
9. Guaranteed by design.  
10. OVP blanking time during VO transition from high output voltage to low output voltage, such as 9V to 5V, or 12V to 5V. 
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CY43070  

Performance Characteristics  

Function Description 

The CY43070 integrates a synchronous buck controller with USB Type-C PD3.1 source controller. It supports SPR / PPS up to 100W, and EPR / 

AVS up to 140W. The CY43070 is targeted for high power density charging product with high power efficiency and extreme low standby power, and 

addressing to multiple-port charging application up to 8 ports without the need of external MCU. 

Synchronous Buck Controller in CY43070 

The compact buck controller in CY43070 is a constant frequency synchronous step-down controller. It integrates drivers for external N-MOSFETs, 

and is shooting for higher power efficiency through high driving capability, optimized dead-time, and high driving gate voltage to cover middle and 

high power charging. 

Switching Frequency 

The CY43070 provides four options for switching frequency, 125kHz, 250kHz, 350kHz, and 400kHz. The higher the frequency, the smaller the size 

of the inductor, but the lower efficiency it is. If it is necessary to pass the CISPR 25 EMI criteria for the automotive applications, the 400kHz switching 

frequency is recommended. To reduce the EMI emission, the CY43070 includes PWM frequency dithering with a triangle pattern, as shown in Figure 

4. The modulation amplitude of dithering is a +16% frequency boost (Fsw0 to Fsw+16%) with a modulation frequency of 4KHz typically. 

Figure 4 –The PWM frequency dithering used in CY43070 

 

Inductor Selection 

For most of the system designs, the following equation can be used to calculate the inductor value: 

𝐿 =
𝑉𝑂𝑈𝑇 ∙ (𝑉𝐼𝑁 − 𝑉𝑂𝑈𝑇)

𝑉𝐼𝑁 ∙ ∆𝐼௅ ∙ 𝑓ௌௐ

 

Where: 

 ∆IL is the inductor current ripple. 

 FSW is the buck converter switching frequency. 

 

For CY43070 application, we can assume ∆IL as 30% to 40% of the maximum output current of 3A.  

𝐼௉ா஺௄ = 𝐼௅ை஺஽ +
∆𝐼௅

2
 

The peak current determines the required saturation current rating, which affects the size of the inductor. The inductor saturation will reduce converter 

efficiency while increasing the temperature of the inductor and power MOSFETs.  Therefore, it is important to select an inductor with an appropriate 

saturation current rating.  For most applications, it is recommended to select an inductor of approximately 3.3µH to 22µH with a DC current rating 

that is at least 35% higher than the maximum load current.  For maximum efficiency, the DC resistance of the inductor should be as small as possible. 

Input Capacitor Selection 

The input capacitor reduces both the surge current drawn from the input supply as well as the switching noise from the device. The input capacitor 

must sustain the ripple current produced during the on-time of the main switch. It must have a low ESR to minimize power dissipation from the RMS 

input current. The RMS current rating of the input capacitor is a critical parameter and must be higher than the RMS input current. As a rule of thumb, 

select an input capacitor with an RMS current rating greater than half of the maximum load current. The chart in Figure 5 shows the ratio of RMS 

current to load current versus duty cycle. 
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CY43070  

Performance Characteristics (Continued) 

Due to large dI/dt through the input capacitor, it better to use electrolytic or ceramic capacitors with low ESR. If the tantalum capacitor is used, 

surging protection should be provided, otherwise the capacitor failure could occur. 

 

Figure 5 –The chart shows the ratio of RMS current to load current vs duty cycle. 

 

Output Capacitor Selection 

The output capacitor keeps the output voltage ripple small, ensures feedback loop stability, and reduces both the overshoots and undershoots of 

the output voltage during load transients.  

During the first few microseconds of an increasing load transient, the converter recognizes the change from steady-state and enters 100% duty 

cycle to supply more current to the load. However, the inductor limits the change to increasing current depending on its inductance. Therefore, the 

output capacitor supplies the difference in current to the load during this time.  

Likewise, during the first few microseconds of a decreasing load transient, the converter recognizes the change from steady-state and sets the on-

time to minimum to reduce the current supplied to the load. However, the inductor limits the change in decreasing current as well. Therefore, the 

output capacitor absorbs the current ripples due to the inductor during this time. 

The effective requested output capacitance, COUT, can be calculated from the equations below, where the ESR of the output capacitor dominates 

the output voltage ripple: 

 

𝑉𝑂𝑈𝑇ோ௜௣௣௟௘ = ∆𝐼௅ ∙ ൬𝐸𝑆𝑅 +
1

8 ∙ 𝑓ௌௐ ∙ 𝐶𝑂𝑈𝑇
൰ 

 

The output capacitors with large capacitance and low ESR are the best option. For CY43070, a polymer capacitor of 100µF is recommended. To 

meet the load transient requirements, the calculated COUT should satisfy the following inequality: 

 

𝐶𝑂𝑈𝑇 > 𝑚𝑎𝑥 ቆ
𝐿 ∙ 𝐼்௥௔௡௦

ଶ

∆𝑉ை௩௘௥௦௛௢௢ ∙ 𝑉𝑂𝑈𝑇
,

𝐿 ∙ 𝐼்௥௔௡௦
ଶ

∆𝑉௎௡ௗ௘௥௦௛௢௢௧ ∙ (𝑉𝐼𝑁 − 𝑉𝑂𝑈𝑇)
ቇ 

Where: 

 ITrans is the load transient. 

 ∆VOvershoot is the maximum output overshoot voltage. 

 ∆VUdershoot is the maximum output undershoot voltage. 

Soft Start 

The soft start circuitry controls the output voltage slope to prevent excessive inrush current, maintain a controlled output voltage, and avoid unwanted 

voltage overshoots and drops during the start up of power management IC. The CY43070 ramps up its output voltage to 5V at 30ms at a controlled 

slew rate. 

Compensator 

The CY43070 has an OTA error amplifier to perform output regulation. The COMP pin is the output of the error amplifier where a type-III compensator 

network is suggested as shown in Figure 6. The type-III compensator produces two zeros and poles that can be calculated with the equations below. 
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CY43070  

Performance Characteristics (Continued) 

 

 

𝑓௓ଵ =
1

2𝜋𝑅ଵ𝐶ଵ
                                       𝑓௓ଶ =

1

2𝜋𝑅ଷ𝐶ଶ
 

 

𝑓௉ଵ =
1

2𝜋 ቀ
𝑅ଷ𝑅ସ

𝑅ଷ + 𝑅ସ
ቁ 𝐶ଶ

                      𝑓௉ଶ =
(𝐶ଵ + 𝐶ଷ)

2𝜋𝑅ଵ𝐶ଵ𝐶ଷ
 

Figure 6 – A type-III compensator network is suggested to connect at COMP pin in CY43070 

 

The type-III compensator with the parameters as below is recommended for CY43070 real application: 

 

𝐶ଵ = 4.7𝑛𝐹        𝑅ଵ = 47𝐾Ω        𝐶ଷ = 22𝑝𝐹        𝐶ଶ = 470𝑝𝐹  
𝑓௓ଵ = 720        𝑓௓ଶ = 3.76𝐾        𝑓௉ଵ = 37.6𝐾        𝑓௉ଶ = 154𝐾  

PCB Layout Guide for Buck Controller 

The PCB layout is critical to achieve stable operation. It is highly recommended to duplicate the EVB layout for optimum performance. If the change 

is necessary, please follow these guidelines: 

i. Keep the path of switching current short and minimize the loop area formed by the Input cap, high-side MOSFET and low-side MOSFET. 

ii. VIN bypass ceramic capacitors are suggested to be put close to the VIN Pin. 

iii. It is recommended to use a four-layer PCB and pouring ground in mid-layer to shield radiated noises. 

iv. Adding a snubber circuit across the high side MOSFET (Drain - Source) is suggested to reduce the SW spike. 

v. Route the CSN and CSP traces to the current sensing resistor close together as a differential pair, and using a Kelvin connection to reduce the 

line drop error. 

 

PD3.1 Controller in CY43070 

The PD3.1 EPR decoder in CY43070 combines the internal MCU-based flexibility and hardware off-load speed to support multiple-port charging up 

to 8 ports without the external MCU. Not only PD3.1 SPR/PPS, EPR/AVS protocols supported, but also BC1.2, AFC, FCP, and QC3.0/4/4+/5.0 

could be included. Besides, the CY43070 provides comprehensive safety protections 

I2C Interface and Address Setting 

The CY43070 supports I2C communication between master to each port through SDA, SCL pins. To support extreme low standby power, and smart 

power sharing for up to 8-ports application, the CY43070 implements a wake-up and interrupt mechanism to improve the I2C communication 

efficiency as shown in Figure 7.  

To support master/slave addressing scheme up to 8 ports, the addresses can be set by connecting an associated 1% precision resistor between TS 

pin and ground. The mapping table is illustrated in Table 2. 
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Performance Characteristics (Continued) 

 

Figure 7 –The CY43070-based multi-port charger application can support up to 8 ports without external MCU. 

 

Table 2 – The mapping table between I2C master/slave address and its corresponding resistor value. 

PDO Power Profile Selection 

The CY43070 has built-in source PDO power profiles, and could be selected by connecting a corresponding 1% precision resistor to the pre-

determined GPIO pin. If the number of pins is limited, the PDO table could be pre-fixed through firmware code assignment. There are a total of 8 

PDO power profiles in the OTP memory of the CY43070, as shown in Table 3.  

Table 3 – The PDO data in CY43070 supports PD3.1 SPR/PPS and EPR/AVS up to 140W.  
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Performance Characteristics (Continued) 

Efficiency Enhancement 

Based on the I2C master monitor and control, the CY43070 DC input voltage, VIN, can be adjusted to be little higher than the highest PDO of all the 

ports so that the DC/DC controller can achieve a better efficiency. With the adjustment of feedback to the Power Stage through ADJ1 and ADJ2 

pins, the VIN voltage is optimized to close to the highest requested PDO level of all the ports. Due to the smaller voltage gap between input and 

output, the DC/DC controller will result in a better efficiency performance as shown in Figure 8.  

Figure 8 –The system power efficiency of CY43070 based charger can get a higher conversion efficiency. 

Safety Protections 

Based on high-voltage process, the CY43070 offers VBUS short protection on CC1/CC2 pins up to 30V. For safety application, the CY43070 

provides an internal discharge path for the VBUS output. When the output voltage transits from a high level to a low level, the CSP pin sinks a 

current of typical 130mA to discharge the output capacitor.  

In addition, the CY43070 provides comprehensive safety protections, including OVP, UVP, OCP, and OTP. The connector moisture detection 

between DP and DN pins can also be supported. When the safety protection is triggered on, the VBUS is disconnected from VIN or ground by 

turning off the high/low NMOS switches of the buck controller, and provides a path for VBUS to discharge to ground. Besides, the system will recover 

automatically after the shut down. 

OCP  

The CY43070 supports OCP to control the output load condition by monitoring the output current through detection of IR drop on the 5mΩ current 

sense resistor. Once the load draws more current than the OCP threshold level for a duration longer than the de-bounce time, the CY43070 triggers 

the UVP protection by immediately issue a Hard_Reset command, then turning off VBUS and provides a discharge path. 

OVP and UVP 

The OVP threshold is set at 120% of the PDO voltage, and can be adjusted slightly. When the VBUS voltage is higher than OVP threshold and 

lasts longer then the de-bounce time, the CY43070 triggers the OVP protection by turning off VBUS and provides a discharge path for VBUS. 

Furthermore, a Fast OVP is embedded by monitoring the voltage on VFB, the VOUT feedback input pin. If the voltage stays below a 

predetermined threshold for a duration, VBUS over-voltage protection will be trigger immediately. 

The UVP is provided when the VBUS voltage remains lower than 80% of predetermined PDO voltage and lasts longer then the de-bounce time. 

The CY43070 triggers the UVP protection by turning off VBUS and provides a discharge path. 

OTP  

The OTP is supported via IC internal junction temperature detection with the 145°C threshold and 30°C hysteresis by default. When the temperature 

goes beyond the internal OTP threshold, the CY43070 triggers the OCP protection by turning off VBUS and provides a discharge path for VBUS. 

When the chip temperature is cooled down 30°C below the threshold, the VOUT is recovered automatically. In addition, the external OTP could be 

supported with an NTC thermistor connected between TS pin and ground near the potential hot spot. The CY43070 could estimate the temperature 

of the hot spot, and used to trigger the OTP by immediately issue a Hard_Reset command, then turning off VBUS. 
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Ordering Information 

 

 

 
 

Part Number Package 
Identification  

Code 

Packing 

Quantity Carrier 
Part Number 

Suffix 

CY43070DKZ-13-FXXX   W-QFN4040-24 (Type A1) K3 3000 13” Tape & Reel  -13 

CY43070DKZ-13-FXXX   W-QFN4040-24 (Type A1) K3 3000 13” Tape & Reel  -13 

 
 

 
 

Marking Information 

 
W-QFN4040-24 

 

( Top View )

Y W X

XX
XX : Identification Code

 X : Internal Code

 Y : Year : 0~9
W : Week : A~Z : 1~26 week;

a~z : 27~52 week; z represents
52 and 53 week
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Package Outline Dimensions 
 

W-QFN4040-24 (Type A1) 
 

 
 

 

W-QFN4040-24 
 (Type A1) 

Dim Min Max Typ 
A 0.70 0.80 0.75 

A1 0.00 0.05 0.02 
A3 0.203 REF 
b 0.18 0.30 0.25 
D 4.00 BSC 

D2 2.65 2.75 2.70 
E 4.00 BSC 

E2 2.65 2.75 2.70 
e 0.50 BSC 
k 0.20 -- -- 
L 0.35 0.45 0.40 

All Dimensions in mm 
 

 

 

Suggested Pad Layout 

 
 

W-QFN4040-24 (Type A1) 
 

 

 

Dimensions 
Value  

(in mm) 
C 0.500 
X 0.300 

X1 0.750 
X2 2.700 
X3 3.850 
Y 0.750 

Y1 0.300 
Y2 2.700 
Y3 3.850 

 

 
 

 
 
 

Mechanical Data 

 Moisture Sensitivity: Level 1 per J-STD-020 

 Terminals: Finish – Matte Tin Plated Leads, Solderable per J-STD-202  

 Weight:    W-QFN4040-24 (Type A1), 0.041 grams (Approximate) 
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Revision History 
 
 

Revision Comment Issue Date Author 

0.1 Initial Release 02/05/2023 Ernest Lin 

0.2 Derive a CY43070 Version and Update Electrical Parameters 02/23/2024 William Yang 

0.3  A Preliminary Water Mark is inserted 03/05/2024 William Yang 

0.6 
Some dedicated pins are changed into GPIO pins 
Electrical Characteristics are updated according to latest silicon  
Application notes of buck controller are included 

05/31/2024 William Yang 

0.7 Specification update related to USB PD 3.1 EPR 28V. 11/22/2024 Richard Lin 

0.8 Remove “Preliminary” sign  11/25/2024 Teresa Tsai 
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IMPORTANT NOTICE 
 
CANYON SEMICONDUCTOR INC.(“Canyon”) MAKES NO WARRANTY OF ANY KIND, EXPRESS OR IMPLIED, WITH REGARDS 
TO THIS DOCUMENT, INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND 
FITNESS FOR A PARTICULAR PURPOSE (AND THEIR EQUIVALENTS UNDER THE LAWS OF ANY JURISDICTION).   
 
Canyon reserves the right to make modifications, enhancements, improvements, corrections or other changes without further notice 
to this document and any product described herein. Canyon does not assume any liability arising out of the application or use of 
this document or any product described herein; neither does Canyon convey any license under its patent or trademark rights, nor 
the rights of others. Any Customer or user of this document or products described herein in such applications shall assume all risks 
of such use and will agree to hold Canyon and all the companies whose products are represented on Canyon website, harmless 
against all damages.   
 
Canyon does not warrant or accept any liability whatsoever in respect of any products purchased through unauthorized sales 
channel. Should Customers purchase or use Canyon products for any unintended or unauthorized application, Customers shall 
indemnify and hold Canyon and its representatives harmless against all claims, damages, expenses, and attorney fees arising out 
of, directly or indirectly, any claim of personal injury or death associated with such unintended or unauthorized application. 
 
Products described herein may be covered by one or more United States, international or foreign patents pending. Product names 
and markings noted herein may also be covered by one or more United States, international or foreign trademarks. 
 
This document is written in English but may be translated into multiple languages for reference. Only the English version of this 
document is the final and determinative format released by Canyon. 
 

LIFE SUPPORT 
 
Canyon products are specifically not authorized for use as critical components in life support devices or systems without the express 
written approval of the Chief Executive Officer of Canyon Semiconductor Inc. As used herein: 
 
A.   Life support devices or systems are devices or systems which: 
 
 1. are intended to implant into the body, or 
 

2. support or sustain life and whose failure to perform when properly used in accordance with instructions for use 
 provided in the labeling can be reasonably expected to result in significant injury to the user. 

 
B.   A critical component is any component in a life support device or system whose failure to perform can be reasonably 

 expected to cause the failure of the life support device or to affect its safety or effectiveness. 
 
Customers represent that they have all necessary expertise in the safety and regulatory ramifications of their life support devices or 
systems, and acknowledge and agree that they are solely responsible for all legal, regulatory and safety-related requirements 
concerning their products and any use of Canyon products in such safety-critical, life support devices or systems, notwithstanding 
any devices- or systems-related information or support that may be provided by Canyon. Further, Customers must fully indemnify 
Canyon and its representatives against any damages arising out of the use of Canyon products in such safety-critical, life support 
devices or systems. 
 
Copyright © 2024, Canyon Semiconductor Inc.                                                                                       www.canyon-semi.com.tw 
                                                                                                                 

 
 
 


