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36V 6A CV/CC  
       

 

AP2968 CC/CV

4.5V ~ 36V 6A 

AP2968 CV

CC  CV/CC , 

AP2968 USB PD QC 4.0 

(9V / 3A  5V / 5.6A)  

2.65V 

AP2968 CC

 

USB PD QC 4.0 

50mA

AP2968 QFN 5mm×5mm   

   

 

  

  

 CC / CV DC/DC  

 

 

 

 

 

 

  4.5V ~ 36V 

  15mΩ FETs 6A  

 CC 1ms

170% CC  

  95%  

 100 kHz - 375 kHz  

Ton > 800ns   

  

  

  

  

  ( ) 

  

  

  

  

  ≤ 2.65V UVP    

 QFN 5 mm×5 mm  
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                                                2. OVP  

RS1

CBST

L1

RCC

VIN

VBUS1

RFB1

RFB2

ECIN1

EN

ECOUT

ROVP2

ROVP1

D+

+

D-

-

D+

+

D-

-

RS2
VBUS2

CIN1
COUT1

COUT2

BST

SW

VIN

PGND

FS/SYNC

CC

OVP

CSN1

AGND
FB

CSN2

CSPNC

AVIN

AP2968

2

25

17, 18, 19

7, 8, 9, 10

4

23

27

24

6

1

11, 12, 13, 14, 15, 16

3

5

26

EN

FS/SYNC

22

22µF

25V

22µF

25V

9m 

9m 

22µH

DCR<5m 

 

220µF 

35V

220nF

100k 

0 

4.7µF 

50V

40k 

100µF 

50V

10k 

31.6k 

Vout=5V/1K
Vout=9V/1.8K
Vout=20V/3.9K

Vout=5V/1K
Vout=9V/1.8K
Vout=20V/3.9K

 

3. USB PD  
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AP2968QF-A1 

AP 

AP2968 

YWWXXXXX(1) 

QFN5×5-27L 

(1). Y= , WW= , XXXXX=  
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1 FB 
 

2 AVIN 
AVIN AGND 100nF

 

3 AGND  

4 OVP  

5 EN 
 

EN  

6 BST 
NFET BST SW

100nF  

7, 8, 9, 10 SW 
NFET NFET 

 

11, 12, 13, 

14, 15, 16 
PGND NFET  

17, 18, 19 VIN VIN GND  

20, 21, 22 NC  

23 FS/SYNC 
110kHz  

24 CSN2  

25 CSN1  

26 CSP  

27 CC 
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(1)  

VIN, AVIN............................................-0.3V~ 42V 

SW...............................-0.3V ~ (VIN + 0.2V) ≤ 42V 

BST to SW..............................................-0.3V ~ 6V 

CC, CSP, CSN1, CSN2........................-0.3V ~ 30V 

FB, OVP.................................................-0.3V ~ 6V 

EN, FS/SYNC IN, SYNC OUT.............-0.3V ~ 6V 

ESD  ( )................................ >±2kV(2) 

 

ӨJA
(3)........................................................ 23.6°C/W 

TJ........................................... -40°C 

TJ.......................................  

......................................... -55°C ~ 150°C 

 ( 10s.)..................................... 260oC

(1). GND   

(2). Class 3A  ANSI/ESDA/JEDEC JS-001-2017  

(3). 100 mm2 1OZ  PCB  

 
(1) 

(VIN=12 V TA=25oC ) 

       

 

 VIN  4.5  36.0 V 

 UVLO & OVP 

UVLO  VUVLO VIN Rising 4.0 4.2 4.4 V 

UVLO  VUVLOHYS VIN Falling  70  mV 

 OVP  VIN_OVP VIN Rising  42  V 

OVP  VIN_OVPHYS VIN Falling  0.25  V 

 

( ) IQ VFB=1.5V  350  μA 

 ISHDN VEN=0 5 30 50 μA 

 

 VOUT  3.0  28.0 V 

 VFB_TH  1.198 1.210 1.222 V 

 IFB   10 50 nA 

 OVP  VOUT_OVP VOUT Rising  1.188 1.210 1.232 V 

 OVP  VOUT_HYS VOUT Falling  50  mV 

 OVP  VFB_OVP 
VFB Rising, 

% of VFB_TH 
 116  % 

OVP  VFB_HYS 
VFB Falling, 

% of VFB_TH 
 5  % 

 UVP  VUVP VOUT Falling 2.55 2.65 2.75 V 

 UVP  VUVP_HYS VOUT Rising  0.14  V 

UVP (2) TUVP   0.8  s 
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(1)  

(VIN=12V TA=25oC ) 

       

 VCCOMP 

RCC=4.7kΩ, 

ILOAD1=5A, 

RS1=11mΩ, 

VCS2=0 

 185  mV 

RCC=4.7kΩ, 

ILOAD1=2.4A, 

RS1=22mΩ, 

VCS2=0 

 178  mV 

RCC=4.7kΩ, 

ILOAD2=2.4A, 

RS2 =22mΩ, 

VCS1=0 

 178  mV 

 VTH_DIS % of VFB_TH  110  % 

 IDIS Fsw=110kHz  50  mA 

 

 FSW 

ILOAD=1A, 

FS_SYNC IN 

=Floating 

100 110 120 kHz 

(2) DMAX Fsw=110kHz  95  % 

MOSFET 

 MOSFET (3) RDS(ON)H   15 21 mΩ 

 MOSFET (3) RDS(ON)L   15 21 mΩ 

 MOSFET  ILEAK_H VSW=0V   10 μA 

 MOSFET  ILEAK_L VSW=VIN   10 μA 

 

 MOSFET  ILIM_HS   14  A 

 MOSFET  ILIM_LS   13  A 

1  VCS1 VOUT=5V 58.0 60.0 62.0 mV 

2  VCS2 VOUT=5V 58.0 60.0 62.0 mV 

1  ICS1 

RS1=22mΩ,  

VOUT=5V 
2.636 2.727 2.818 A 

RS1=11mΩ,  

VOUT=5V 
5.273 5.455 5.636 A 

2  ICS2 
RS2=22mΩ,  

VOUT=5V 
2.636 2.727 2.818 A 

 

 VEN_H VEN Rising 1.0   V 

 VEN_L VEN Falling   0.4 V 
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(1)  

(VIN=12V TA=25oC ) 

       

 IEN VEN=0   4 µA 

 

 TSS   2.5  ms 

 

(2) TSDN   175  °C 

(2) TSDNHYS   60  °C 

(1).  

(2).  

(3).  
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AP2968 CC/CV

6V ~ 36V 6A 

3A CC  FB, CSP  

CSN

50% AP2968

CC   

PWM

 

  

AP2968

CC IC RCC

CC CSP

CSN

CSP

(VCCOMP) RCC

RS

RCC 1  

Rcc=
Vccomp

(IOUT×RS VOS)K (1) 

Rcc CC  

Vccomp CSP

CSP  

Iout  

Vos 3mV 

K 400u 

Rs  

 CV / CC  

AP2968 CC/CV CC CV

CC CV FB,CSP CSN

QC 4.0 Type

 

CC

RS

CC AP2968

AP2968

5 V 6 A 5.6A

CC

5.6A 10%

18mΩ 2.8A

CC QC 

3.0/4.0  

 

1V

RCC R1 R2 RCC R1

R2

2  

Vout=
Rcc+R1+R2

R2
Vfb( )

2  

VOUT   

 RCC CC   

 R1 CC FB   

 R2 FB GND   

  

AP2968

MOSFET MOSFET
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AP2968 USB IC(QC 3.0/4.0)

AP2968

FB

113% 50mA

  

AP2968

QC 

3.0/4.0 5V

5V   

(UVLO)  

 UVLO 

4.2V   

(OVP)  

OVP

42V AP2968 SW

OVP 250mV  

(OVP)  

FB (VFB)

VFB

113% FB OVP 

VFB FB OVP 2% OVP

 

(UVP)  

CSP UVP

UVP

0.8s AP2968

 

  

AP2968

UVLO 4.2V

2.5ms   

  

175°C
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PCB AP2968

4 5  

1. GND SW VIN

 

2. FB

 

3. GND

 

4. VIN GND

MOSFET AC  

5. 

 

6. SW FB  

7.  

8. Rs CSP CSN

CC  

9. GND

 

 
 

                                              4.                                                                                                        5.       
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 VIN=12V VOUT=5V TA=25°C

 

 

               6.  vs. ,  

 

                7.  vs.  

 

 

                8.  vs. VOUT = 20V 

VOUT = 9 V                                                         

 

 

                 9.  vs. VOUT = 5V 

                               VOUT = 12V  

 

            10.  vs.  

 

 

 

               11.   vs.  

  

80

82

84

86

88

90

92

94

96

98

100

0 1 2 3 4 5 6

E
ff

ic
ie

n
cy

(%
)

Iout(A)

12-5V

24-9V

24-20V

36-20V
1.15

1.16

1.17

1.18

1.19

1.20

1.21

1.22

1.23

1.24

1.25

0 1 2 3 4 5 6

V
re

f(
V

)

Iout(A)

Vin=12V

0

10

20

30

40

50

60

70

0 1 2 3 4

T
c(

℃
)

Iout(A)

Vin=24V

Vin=36V

0

20

40

60

80

100

120

0 1 2 3 4 5 6

T
c(

℃
)

Iout(A)

Vin=24V
Vin=12V
Vin=18V
Vin=36V

0

5

10

15

20

25

6 12 18 24 30 36

Is
d

(u
A

)

Vin(V)

Vo=5V

Vo=9V
300

350

400

450

500

550

600

6 12 18 24 30 36

Ic
c(

u
A

)

Vin(V)

Vo=5V

Vo=9V



AP2968  Chipown 
 

 

www.chipown.com                                                                                             无锡芯朋微电子股份有限公司                                                               Rev.1.1                      13/16  

 

 VIN=12V VOUT=5V TA=25°C

 

 

12.  vs.  

 

13.   vs.  

 

   14.  vs. VOUT = 5 V                                                         

 

15.  vs. VOUT = 3.3V 

 

16. CC/CV Rs=9mΩ 

 

 

17. CC/CV Rs=23.7mΩ 
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 VIN=12V VOUT=5V TA=25°C

 

1ms/div.

ISW
5A/div.

Vin
10V/div.

VOUT
5V/div.

VSW
10V/div.

 

                18. Load=5A 

1ms/div.

ISW
5A/div.

Vin
10V/div.

VOUT
5V/div.

VSW
10V/div.

 

          19. Load=5A 

10μs/div.

ISW
1A/div.

VSW
5V/div.

 

                 20. Load=0.1A 

4μs/div.

ISW
1A/div.

VSW
5V/div.

 

                21. Load=5A          

1ms/div.

ISW
5A/div.

VOUT
5V/div.

VSW
10V/div.

 

               22.  

1s/div.

ISW
10A/div.

 

          23.  
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(mm) (mm) (mm) 

A 0.7 0.75 0.8 

A1 0 0.02 0.05 

A2 --- 0.55 --- 

A3 0.203 

b 0.2 0.25 0.3 

b1 2.7 2.75 2.8 

D 5 BSC 

E 5 BSC 

e 0.5 BSC 

D2 4.125 4.225 4.325 

E2 1.34 1.44 1.54 

D3 4.05 4.15 4.25 

E3 1.81 1.91 2.01 

L 0.25 0.35 0.45 

K --- 0.275 --- 

K1 --- 0.4 --- 

 

     

1.  

2.  

3. JEDEC MS, variation  
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