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0v12022.08.04 Added USB C connectors
Made cosmetic changes
Included additional pages

2022.09.08
Resize packages of some Rs and Cs.
Rename some  nets.
Part number change.

2022.09.21

1v0

1v1
Added instructions and descriptions for 2 FET mode operation
Added jumpers for 2 FET mode

The component values are subject to change until Silicon validation without notice.

Incorporated minor changes from DE review.
Modified boot network routing.
Modified 2 level configuration2022.11.07 1v2

Changes by HY Kim
Rcomp + C Comp
Updated Prog typo
Updated CSIP Filters
Added Schottky diodes across FETs

1v32023.02.06

Rcomp changed to 2.2k
Ccomp changed to 22nF
Added more input caps on CSIP: 4x10uF
Modified CSIP filters for AC loop: 4ohm + 330n
Modified Output Capacitors.

2023.03.06
1v4

2023.05.15 1v5

Cosmetic Overhaul!
Added new page to retructure the design.
Added support for new USB HiD i2c dongles.
Added support for new modified configuration of 2 Level Mode
Incorporated Shorting resistors instead of Pads
Added Amplifier to buffer outputs in test mode.
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Igate Connection Note:

FET       |   Resistor Config
Q6a/Q6b   |   R15 + R17
Q7a/Q7b   |   R15 + R17
Q8a/Q8b   |   R16 + R18
Q9a/Q9b   |   R16 + R18        

Renesas Electronics America

External Schottky diode for Boot caps

OFF Page Connectors: Inputs

OFF Page Connectors: Outputs

Recommended Effective Capacitance

Area
Example
RefDes

Recommended
Value

Input

Output

Bootstrap
Pin #3 , #6, #8

C9:C16 10uF (@ 48V)

C36:C38 (MLCC)
C34 (Bulk)

20uF (@ 48V)

C52:C54 200nF (@ 10V)

IC VDDP Pin#13

IC QPCP-QPCN 
Pin #17-#18

C73

C55

200nF (@ 10V)

200nF (@ 5V)

When IGate is not connected, do not
leave ISRC floating !

Connect to VDDP or GND 
through R112 and R113.

Important Notes:
1. All Rs and Cs are 0603 Package unless specified explicitly.
2. To operate in 2 FET buck mode, short the pads F and G 
   & populate the resistors R118, R119 R120.
3. Populate any one FETs between Q6x Q7x Q8x and Q9x
   and short the pads across unconnected FETs. Populate the
   appropriate resistor for the Gate and SRC 

Flying Capacitance C26:C31 4.7uF - 10uF (@ 24V)

1uF (@ 5V)C72IC VDD Pin#20

IC EXT 5V
Pin #19 C74 2.2uF (@ 5V)

A

B C

D E

To Operate in 2 FET Mode make the below Connections:
1. Short D6 and D7 (Short pins 3 and 4 if using D4) (Boot2, Boot3 and Boot4)
2. Short R10, C52, R12, C54. (Q2 and Q3 Boot to Source)
3. Short C22, C23, C26:C31. (Flying Capacitors)
4. Short Q2 and Q3 using shorting pads F and G

L2a is used for NB applications.
L2b is used for Dock applications.

F

Use RS1C and RS1D
For optimal PHC operation

The output capacitors are preliminary, 
 The number of capacitors will be further
 optimized in the next revision.

Default: Short 

Default: Short 
Default: Open

2 FET Mode:

VDD can be 
tied to
EN/CMIN, 
if required.

Optional

VDD can be 
tied to
VDDP externally, 
if required.

Optional

Optional:
DNP for 2FET Mode

Optional:
DNP for 2FET Mode

Vin

Vout

Vin

Vin

Vout

EXT5V

EXT5V
Vin

Vout
EXT5V

SDA

SCL

3V3_LED

3V3_PullUp

GND

IMON_1

INT#/CMOut

PGood

SCL

SDA

VDD

EN/CMIN
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C74
4.7u
10V

TP11

C70
22n
16V

TP58

TP63

C13

1u
100V
0805

4x

TP4

C81

100V
100n

0805

TP51

C132

L1
470nH
6.86mm x 6.47mm
DNP

C40

R117
1k

R45
4.02
DNP

TP80

D5

RB530CM-40T2R
3x

TP77

C48

4.7u
10V

C84

15u

63V
Case D

DNP

TP40

R121
0

C52
330n
16V

C16

C83

15u

63V

Case D
DNP

TP23

TP24

L2C

2.2u

Size = 8.8x8.3x8mm

74439358022

DNPTP45

TP18

C28

D2
P6SMB62A

2 A
1 K

TP25

R116

0
DNP

SH8 SHORT

1

1

2

2

C129

C45

C53
330n
16V TP14

TP9

C4

C17
330n
100V
0805

C2

100V

4x

1210

10u

TP37

TP20

R16
0
DNP

C8

TP81 TP78

C26

TP82

Q9a

5X6 DNP

1

2

3

4
5
6
7
8

Q8b

3.3x3.3 DNP

2
S

1
S

5
D

6
D

7
D

8
D

4
G

3
S

J2b

C133

R112
0
DNP

C36

C82

100V

100n
0805

DNP

TP46

R12
0

TP10

C9

10u

1210
100V

4x

TP55

C18

10u
6.3V

Q7b

3.3x3.3DNP

2
S

1
S

5
D

6
D

7
D

8
D

4
G

3
S

TP17

C50
68n
100V

D6

C29

L2a
1u

Size = 10x10x4mm
SRP1038A-1R0M

C11

C41

TP53

C6

C124

C49

68n
100V

DNP

C71

22n
16V
DNP

C14

SH6

SHORT

1

1

2

2

D1
P6SMB62A

2 A
1 K

C22

10u
50V
0805

8x

TP47

TP79

R132
0

C32

C27

TP83

TP8

C130 C37

Q1

ISZ0702NLS

3.3x3.3

21 3

4

5 6 7 8

Q6a

5x6 DNP

1

2

3

4
5
6
7
8

C73
330n
16V

R131
0

C42

Q2

ISZ0702NLS

3.3x3.3

21 3

4

5 6 7 8

TP3

TP7

R50
2

R48
0

JP5

Q3

ISZ0702NLS

3.3x3.3

21 3

4

5 6 7 8

J1a

RS1a

10m
0805

RS2a

10m
0805
DNP

Q6b

3.3x3.3 DNP

2
S

1
S

5
D

6
D

7
D

8
D

4
G

3
S

R47
0

SH3

SHORT

1

1

2

2

C55

330n
16V

Q4

ISZ0702NLS

3.3x3.3

21 3

4

5 6 7 8

C30

TP19

C78
10n
16V

L2b
2.2u

Size = 8.8x8.3x8mm
74439358022
DNP

D8

DNP

R51

0
DNP

C7

15u

63V
Case D

2x
DNP

D10
DNP

C131

R17

0
DNP

JP10

TP43

C46

15u

63V
Case D

4x
DNP

TP41

D7

C125

R2

4.02

C75

C23

D4

BAS40-04-E3-08
DNP

1

2
3

C33

C1
1u
100V
0805

U5

RAA489300

CSON
30

CSOP
29

Q4Boot
3

Q4Gate
4

Q4SRC
5

Q3Boot
6

Q3Gate
7

Q3SRC
8

Q2Boot
10

Q2Gate
11

Q2SRC
12

Q1Gate
14

CSIN
32

CSIP
31

IGate
1

ISRC
2

VIN
21

V
D

D
2

0

Q
P

C
N

1
7

Q
P

C
P

1
8

VDDP
13

E
X

T
5

V
1

9

EN/CMIN
16

SDA
26 SCL
25

INT#/CMOut#
24

PGood
27

IMON
23

Comp
22

Prog
9

G
N

D
_

1
2

8

G
N

D
_

2
1

5

E
P

E
P

SH5

DNP

1

1

2 2

TP12

TP13

TP84

Probe Socket

1

5

3

2
4

J1b

TP54

RS2b
5m
1206

TP5

C38

JP11

Q9b

3.3x3.3 DNP

2
S

1
S

5
D

6
D

7
D

8
D

4
G

3
S

TP52

C54
330n
16V

R10
0

C12

Q7a

5X6 DNP

1

2

3

4
5
6
7
8

SH4

DNP

1

1

2 2

R43

6.49k

C31

D9
DNP

C43

100V

12x
10u

1210

L2D

2.2u

Size = 8.8x8.3x8mm

74439358022

DNP

C3

1u

100V
0805

4x
DNP

R6

0

TP15

TP16

R3

0

J2a

C15

C34

TP50

C72
4.7u
10V

R46
0

R11
0

RS1b

10m
1206
DNP

TP48

SH7

SHORT

1

1

2

2

R44
2.2k

C69

0805

1u
100V

C39

100V
0805

2x
DNP

R7

2

C44

TP56

R15

0
DNP

R49
0

C47

TP21

C128

1u
100V
0805

4x

TP44

TP59

C19

68n
100V
DNP

C5

C35

TP49

R113
0

DNP

Q8a

5x6 DNP

1

2

3

4
5
6
7
8

R18
0
DNP

C10

TP22

TP57

SH9 SHORT

1

1

2

2

CSIN_1

CSIP

CSIN

CSOP

CSON

CSON_1

Q4SRC

Q2SRC_1

IGATE

ISRC_IN

IGATE_IN

ISRC_Out

IGATE_Out

Q4Gate

Q3Gate_1

Q3Boot

Q4Boot

IMON_1

VDD

Q3SRC

Q3SRC

Q4SRC Q2SRC_1

Q3Gate

Q2Gate Q2Gate_1

Q1Gate

IMON

CSOP_1

CSIP_1

VDDP_1

Q3Boot_1
Q2Boot_1

Q2Boot

CSIP

CSOP
CSON

Q4Gate_1

SDA

SCL

3V3_LED

3V3_PullUp

PROG

CSIN

SCL
SDA

INT#/CMOut

PGood

ISRC

VDDP

EN/CMIN

COMP

Q2Boot_1 Q3Boot_1VDDP_1 Q4Boot_1

Q1Gate_1

Q2Boot_1

Q3Boot_1

Q4Boot_1

VDDP_1

IMON_1

INT#/CMOut

IGATE_IN

IGATE

IGATE_OUT

ISRC_IN ISRC

ISRC_OUT

VDD

VDDP VDD

EN/CMIN

VDD

PGood

SCL

SDA

Q3SRC

Q2SRC

CSOP_1Q3SRC

CSIP_1

CSON_1
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OFF Page Connectors: Inputs

OFF Page Connectors: Outputs

Vin

HV_EXT

(EVB 48V input)

External Aux 
voltage input
(Upto 60V )

48V->5V
 Buck

USB Mini
5V

5V Power
Test Point

USB Mini   USB_5V

Auxillary 5V connector  
                    5V_EXT

JP3

JP7

5V -> 3.3V
LDO

3.3V to 
Pull UP/LED

5V_VCC
To RAA489300 EXT_5V

A

B

A

B

Default:
JP3 in position B
JP7 in Position A

Efficiency Measurement:
JP3 in Position A
JP7 in Position B

EN switch Digital Pin Pull-Ups
LED outputs

Jumper (JP7) position select if EXT5V is
connected to:
 1)  5V_AUX: Output of onboard 5V buck.
 2) 5V_EXT: Output of 5V from the TP1 and TP2

EXT 5V Selector:

Jumper (JP6) position selects if 
input to the onboard buck
is connected to:
 1)  Vin: The input to the 3-Level Buck
          converter.
 2) HV_EXT: Output of Test points 
             TP61 and TP62 (Gnd)

48V Selector:

Jumper (JP3) position selects
if input to the 3V3/1V8 LDO
is connected to:
 1)  5V_AUX: The outout of the
             onbard 5V Buck
 2) 5V_USB: 5V Output from USB.

5V Selector:

Jumper (JP8) position
selects if the LDO
output will be:
 1) 3V3: If R31 is
       connected.
 2) 5V_USB: If R114 is 
            connected

LDO output 
Selector:

Optional Amplifiers for Test Purposes.

Renesas Electronics America

RAA498300 Evalualtion Board 

Vin

3V3_VCC

5V_USB

Vin

Vout

EXT5V

EXT5V

5V_USB

Vin

Vout

SDA

SCL

3V3_LED

3V3_PullUp

EXT5V

GND

IMON_1

EN/CMIN

INT#/CMOut

PGood

SDA

SCL

5V_USB

VDD

EN/CMIN

Title

Size Document Number Rev

Date: Sheet of

<Doc> BC
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Title

Size Document Number Rev
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<Doc> BC
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Title

Size Document Number Rev
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U11

S110FP

TP30

R55
0

C137
330n
DNP

C60
10u
16V
1210

TP27

R128
0

TP62

R22

L3 47uH

TP35

TP39
TP29

R130
0

Q8

D
M

G
3

4
0

2
L

2
3

1

R53
0

TP32

R26

0
DNP

C67
1u
16V

R36

JP8

R24
20k

R25
0

JP2

R125
0

LED1
5973311407NF

C56
0.1u
16V

R28
0

R30

5.62k

TP34

C135
0.1u
16V

TP31

U13

AD8542ARZ

-IN A
2

OUT A
1

OUT B
7

+IN A
3

+IN B
5

-IN B
6

8

V+

4

V-

R38

JP6

R19

105k

R124
0

C136
330n
DNP

TP2

LED3
5973311407NF

JP1

C61
1n

16V

C63
0.1u
16V

Q9

D
M

G
3

4
0

2
L

2
3

1

R39
220

R31

1k

C126
4.7u
10V

R115
0

R114

2.15k

TP1

TP86

R23
105k

JP9

TP38

TP28

R41
220

TP85

R126
0

R127
0

TP26

U9ISL80101IRAJZ

ENABLE
7

NC
8

SS
6

VIN
9

VIN
10

EP
11

GND
5

PG
4

SENSE/ADJ
3

VOUT
2

VOUT
1

C85

330n
DNP

SW2a

1

2

3

4

6

R20

105k

TP61

TP64

R129
0

C127
4.7u
10V C68

0.1u
16V

R29
20k

C59
2.2u

100V
1210

C62
0.1u
16V

JP7

U10

RAA211605

BST
1

GND

2

FB
3

EN
4

Vin
5

SW 6

TP60

R21

10K
4x

C87

330n
DNP

JP3

5V_AUX

HV_EXT

3V3_LED

3V3_PullUp

5V_EXT

SDA

SCL

3V3_LED

3V3_PullUp

5V_AUX

IMON_1

EN/CMIN

EN/CMIN_BUF
EN/CMIN

IMON_1
IMON_BUF

VDD
3V3_PullUp 3V3_LED

3V3_PullUp

SDA
SCL

EN/CMIN

INT#/CMOut INT#/CMOut_1

PGood PGood_1 INT#/CMOut_1

PGood_1

INT#/CMOut

PGood

SDA

SCL
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OFF Page Connectors: Inputs

OFF Page Connectors: Outputs

Vin to USB
Vout to USBDefault: Open
Default: Open

USB to I2C interface IC is DNP
Type C Power interface (Input)

Type C Power interface (Output)

USB mini B Connector (DNP)

I2C Interface Connector

20 Pin Connector USB <-> I2C

Renesas Electronics America

5V_USB

Vin

Vin_USB

Vout_USB Vout

5V_USB 5V_USB

5V_USB

5V_USB

Vin

Vout

Vin_USB

Vin_USB

Vout_USB

Vout_USB

SDA

SCL

5V_USB

GND

Vin

Vout

VDD

EN/CMIN

Title
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R122

0
0603

CN6

20_PIN_USBI2C

1
1

3
3

5
5

7
7

9 9

11
11

13
13

15
15

17
17

19 19

2
2

44

6
6

8
8

10
10

12
12

14
14

16
16

18
18

20
20

C120

1u

100V
0805

DNP

C119
1u

100V
0805

R123

R111

2

SH1

DNP

1

1

2

2

C122
1u

100V
0805

TP65

C64
0.1u
16V
DNP

R34

0
0603

USB Type C Power

J5

CC1

VBUS

GND

CC2

C134
0.1u
16V

C65
0.1u
16V

DNP

SH2

DNP

1

1

2

2

R108

2

J3
USB_MOL54819_0511

1
2
3
4
5

6

7

U12

C8051F320
DNP

P0.1
1

P0.0
2

GND
3

D+
4

D-
5

VDD
6

REGIN
7

VBUS
8

R
S

T
/C

2
C

K
9

P
3

.0
/C

2
D

1
0

P
2

.7
1

1

P1.2
24

P1.3
23

P1.4
22

P1.5
21

P1.6
20

P1.7
19

P2.0
18

P2.1
17

P
0

.2
3

2

P
0

.3
3

1

P
0

.4
3

0

P
0

.5
2

9

P
0

.6
2

8

P
0

.7
2

7

P
1

.0
2

6

P
1

.1
2

5

P
2

.6
1

2

P
2

.5
1

3

P
2

.4
1

4

P
2

.3
1

5

P
2

.2
1

6

TP70

TP33

TP72

C66
0.1u
16V
DNP

USB Type C Power

J4

CC1

VBUS

GND

CC2

R35

C123

1u

100V
0805

DNP

CN5

I2C_Header

SCL
1

GND_1
2

GND_2 3

SDA
4

TP73

R32
1k
DNP

TP74

TP71

R33
1k
DNP

CC2_IN

CC1_IN

SDA

SCL

USB_DP

USB_DM

CC2_OUT

CC1_OUT

SDA

SCL

USB_SDA

USB_SCL

GND

USB_3V3USB_SCL

USB_SDA

SCL

SDA

USB_DM
USB_DP
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