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24V Input Filter

INPUT POWER HEADER

INPUT VOLTAGE INDICATOR

Power rail to load with DLT
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PORT 2

PORT 4PORT 3

NCP8123x Power Modules

0x51 FUSB307B Port Controller
0x74 NCP81239 Buck
ADDRESSES:

0x1B N34TS04 Temp Sensor
0x53 N34TS04 EEPROM

0x1B N34TS04 Temp Sensor
0x51 FUSB307B Port Controller

ADDRESSES:

0x53 N34TS04 EEPROM

0x74 NCP81239 Buck

0x52 N34TS04 EEPROM
0x1A N34TS04 Temp Sensor

ADDRESSES:
0x77 NCP81231 Buck
0x50 FUSB307B Port Controller
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0x50 FUSB307B Port Controller
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PORT 2

NCP81239 Buck & FUSB307

VIN VOUT
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I2C_SCL
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EVENT

INT_N
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PORT4

NCP81239 Buck & FUSB307

VIN VOUT
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EN
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Output Current Sense
ROUTE DIFFERENTIALLY AVOIDING NOISY SIGNALS

22.6k = 2.8V 

BUCK TEMP MONITOR

NCP81231 Buck

Telemetry 
Optional for Customer Design

Telemetry 
Optional for 
Customer Design
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Port Controller and Current Sense

FUSB307B PORT CONTROLLER

INPUT CURRENT SENSE
OUTPUT CURRENT SENSE

VERIFY CSOUT DOES NOT EXCEED MAX
VOLTAGE GOING TO THE MICROCONTROLLER

GAIN = 50V/V

Telemetry 
Optional for Customer Design
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NCP81239 Buck

Output Current Sense
ROUTE DIFFERENTIALLY AVOIDING NOISY SIGNALS

ROUTE DIFFERENTIALLY AVOIDING NOISY SIGNALS

Input Current Sense

22.6k = 2.8V 

BUCK TEMP MONITOR

Telemetry 
Optional for Customer Design
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Port Controller and Current Sense

FUSB307B PORT CONTROLLER

INPUT CURRENT SENSE 
OUTPUT CURRENT SENSE 

VERIFY CSOUT DOES NOT EXCEED MAX
VOLTAGE GOING TO THE MICROCONTROLLER

GAIN = 50V/V

Telemetry 
Optional for Customer Design

GAIN = 50V/V
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Output Current Sense
ROUTE DIFFERENTIALLY AVOIDING NOISY SIGNALS

22.6k = 2.8V 

BUCK TEMP MONITOR

NCP81231 Buck

Telemetry 
Optional for Customer Design

Telemetry 
Optional for 
Customer Design
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Port Controller and Current Sense

FUSB307B PORT CONTROLLER

INPUT CURRENT SENSE
OUTPUT CURRENT SENSE

VERIFY CSOUT DOES NOT EXCEED MAX
VOLTAGE GOING TO THE MICROCONTROLLER

GAIN = 50V/V

Telemetry 
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NCV890200 5V Regulator

5V / 2A NON-SYNCHRONOUS BUCK

Internal slope
compensation set
for 4.7uH

R1 = 165, R4 = 31.6
VOUT = 5V Minimum load

needed on output
based on input
voltage.  - see
datasheet for
detailed info

Test Circuitry 
Optional for Customer Design

5V_BUCK
24V

24V 5V_BUCK

5V_EN

Title

Size Document Number Rev

Date: Sheet of

ON Semiconductor

ONSEC-17-038 REV2

NCV890200 5V Regulator

Custom

15 18Tuesday, February 12, 2019

Title

Size Document Number Rev

Date: Sheet of

ON Semiconductor

ONSEC-17-038 REV2

NCV890200 5V Regulator

Custom

15 18Tuesday, February 12, 2019

Title

Size Document Number Rev

Date: Sheet of

ON Semiconductor

ONSEC-17-038 REV2

NCV890200 5V Regulator

Custom

15 18Tuesday, February 12, 2019

R64
165
0402

TP3

0.75mm
VIN

C81
330pF

50V
0201

C69
10uF

6.3V
0603

TP34

0.75mm
EN

C79
4.7uF

50V
0603-1206

C72
0.1uF

25V
0201

TP29

0.75mm
VOUT

C84
DNP

6.3V
0603

U14
NCV890200
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VIN
1

DRV
2

GND
3

EN
4

COMP
5

FB
6

BST
7

SW
8

G
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D
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9

L7
4.7uH
4.1x4.1mm

TP21

0.75mm
SWN

C73
0.22uF

50V
0603-1206

R67
31.6
0402

C83
DNP

50V
0402

C70
10uF
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0603

TP36

0.75mm
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C82
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6.3V
0402

D14
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60V1 2 3
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4

C68
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6.3V
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15K
0402
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2

1
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Maximum 10uF on VBUS

MCU and Peripherals

Strata Connected
Not Required
for Customer Design

Indicator
Optional for 
Customer Design

Detects VBUS 
disconnect to 
disable serial
communication

Master reset, use RST (active high) 
with FET/pull up for all other 
circuits that should be reset 
with MCU and FT

~10ms switch
debounce

50mA max 
in switch

5V_USB VBUS

5V_USB

3V3

5V_BUCK

3V3

3V3_FT

3V3

3V3

3V3_FT

5V

5V

3V3

3V3_FT 3V3

5V3V3 5V_USB 3V3_FT

I2C_SDA_0

I2C_SDA_1

I2C_SCL_0

I2C_SCL_1
INT_N_1
INT_N_2
INT_N_3
INT_N_4

TEMP

AC/DC_EN

CS1_1
CS2_1
CS1_2
CS2_2
CS1_3
CS2_3
CS1_4
CS2_4

INT#
VB_FLAGB

OVP
INT

5V_EN

EN_1
EN_2

EN_3
EN_4

ASSURED

PC10
PC11

RST

FAULT#

Title

Size Document Number Rev

Date: Sheet of

ON Semiconductor

ONSEC-17-038 REV2

MCU and Peripherals

Custom

16 18Tuesday, February 12, 2019

Title

Size Document Number Rev

Date: Sheet of

ON Semiconductor

ONSEC-17-038 REV2

MCU and Peripherals

Custom

16 18Tuesday, February 12, 2019

Title

Size Document Number Rev

Date: Sheet of

ON Semiconductor

ONSEC-17-038 REV2

MCU and Peripherals

Custom

16 18Tuesday, February 12, 2019

R71
9.76K
0402

U32
EFM32GG380F1024
QFP100 14x14

PA0 * EBI_AD09 #0/1/2 * TIM0_CC0 #0/1/4 * I2C0_SDA #0 * LEU0_RX #4 * PRS_CH0 #0 * GPIO_EM4WU0
1

PA1 * EBI_AD10 #0/1/2 * TIM0_CC1 #0/1 * I2C0_SCL #0 * CMU_CLK1 #0 * PRS_CH1 #0
2

PA2 * EBI_AD11 #0/1/2 * TIM0_CC2 #0/1 * CMU_CLK0 #0 * ETM_TD0 #3
3

PA3 * EBI_AD12 #0/1/2 * TIM0_CDTI0 #0 * U0_TX #2 * LES_ALTEX2 #0 * ETM_TD1 #3
4

PA4 * EBI_AD13 #0/1/2 * TIM0_CDTI1 #0 * U0_RX #2 * LES_ALTEX3 #0 * ETM_TD2 #3
5

PA5 * EBI_AD14 #0/1/2 * TIM0_CDTI2 #0 * LEU1_TX #1 * LES_ALTEX4 #0 * ETM_TD3 #3
6

PA6 * EBI_AD15 #0/1/2 * LEU1_RX #1 * ETM_TCLK #3 * GPIO_EM4WU1
7

IOVDD_0
8

PB0 * EBI_A16 #0/1/2 * TIM1_CC0 #2
9

PB1 * EBI_A17 #0/1/2 * TIM1_CC1 #2
10

PB2 * EBI_A18 #0/1/2 * TIM1_CC2 #2
11

PB3 * EBI_A19 #0/1/2 * PCNT1_S0IN #1 * US2_TX #1
12

PB4 * EBI_A20 #0/1/2 * PCNT1_S1IN #1 * US2_RX #1
13

PB5 * EBI_A21 #0/1/2 * US2_CLK #1
14

PB6 * EBI_A22 #0/1/2 * US2_CS #1
15

GND0
16

IOVDD_1
17

PC0 * ACMP0_CH0 * DAC0_OUT0ALT #0 * OPAMP_OUT0ALT * EBI_A23 #0/1/2 * TIM0_CC1 #4 * PCNT0_S0IN #2 * US0_TX #5 * US1_TX #0 * I2C0_SDA #4 * LES_CH0 #0 * PRS_CH2 #0
18

PC1 * ACMP0_CH1 * DAC0_OUT0ALT #1 * OPAMP_OUT0ALT * EBI_A24 #0/1/2 * TIM0_CC2 #4 * PCNT0_S1IN #2 * US0_RX #5 * US1_RX #0 * I2C0_SCL #4 * LES_CH1 #0 * PRS_CH3 #0
19

PC2 * ACMP0_CH2 * DAC0_OUT0ALT #2 * OPAMP_OUT0ALT * EBI_A25 #0/1/2 * TIM0_CDTI0 #4 * US2_TX #0 * LES_CH2 #0
20

PC3 * ACMP0_CH3 * DAC0_OUT0ALT #3 * OPAMP_OUT0ALT * EBI_NANDREn #0/1/2 * TIM0_CDTI1 #4 * US2_RX #0 * LES_CH3 #0
21

PC4 * ACMP0_CH4 * OPAMP_P0 * EBI_A26 #0/1/2 * TIM0_CDTI2 #4 * LETIM0_OUT0 #3 * PCNT1_S0IN #0 * US2_CLK #0 * I2C1_SDA #0 * LES_CH4 #0
22

PC5 * ACMP0_CH5 * OPAMP_N0 * EBI_NANDWEn #0/1/2 * LETIM0_OUT1 #3 * PCNT1_S1IN #0 * US2_CS #0 * I2C1_SCL #0 * LES_CH5 #0
23

PB7 * LFXTAL_P * TIM1_CC0 #3 * US0_TX #4 * US1_CLK #0
24

PB8 * LFXTAL_N * TIM1_CC1 #3 * US0_RX #4 * US1_CS #0
25

PA7 * EBI_CSTFT #0/1/2
26

PA8 * EBI_DCLK #0/1/2 * TIM2_CC0 #0
27

PA9 * EBI_DTEN #0/1/2 *  TIM2_CC1 #0
28

PA10 * EBI_VSNC #0/1/2 * TIM2_CC2 #0
29

PA11 * EBI_HSNC #0/1/2
30

IOVDD_2
31

GND1
32

PA12 * EBI_A00 #0/1/2 * TIM2_CC0 #1
33

PA13 * EBI_A01 #0/1/2 * TIM2_CC1 #1
34

PA14 * EBI_A02 #0/1/2 * TIM2_CC2 #1
35

RESETn
36

PB9 * EBI_A03 #0/1/2 * U1_TX #2
37

PB10 * EBI_A04 #0/1/2 * U1_RX #2
38

PB11 * DAC0_OUT0 * OPAMP_OUT0 * LETIM0_OUT0 #1 * TIM1_CC2 # *  I2C1_SDA #1
39

PB12 * DAC0_OUT1 * OPAMP_OUT1 * LETIM0_OUT1 #1 * I2C1_SCL #1
40

AVDD_1
41

PB13 * HFXTAL_P * US0_CLK #4/5 * LEU0_TX #1
42

PB14 * HFXTAL_N * US0_CS #4/5 * LEU0_RX #1
43

IOVDD_3
44

AVDD_0
45

PD0 * ADC0_CH0 * DAC0_OUT0ALT #4 * OPAMP_OUT0ALT * OPAMP_OUT2 #1 * PCNT2_S0IN #0 * US1_TX #1
46

PD1 * ADC0_CH1 * DAC0_OUT1ALT #4 * OPAMP_OUT1ALT * TIM0_CC0 #3 * PCNT2_S1IN #0 * US1_RX #1 * DBG_SWO #2
47

PD2 * ADC0_CH2 * EBI_A27 #0/1/2 * TIM0_CC1 #3 * USB_DMPU #0 * US1_CLK #1 * DBG_SWO #3
48

PD3 * ADC0_CH3 * OPAMP_N2 * TIM0_CC2 #3 * US1_CS #1 * ETM_TD1 #0/2
49

PD4 * ADC0_CH4 * OPAMP_P2 * LEU0_TX #0 * ETM_TD2 #0/2
50

PD5 * ADC0_CH5 * OPAMP_OUT2 #0 * LEU0_RX #0 * ETM_TD3 #0/2
51

PD6 * ADC0_CH6 * OPAMP_P1 * LETIM0_OUT0 #0 * TIM1_CC0 #4 * PCNT0_S0IN #3 * US1_RX #2 * I2C0_SDA #1 * LES_ALTEX0 #0 * ACMP0_O #2 * ETM_TD0 #0
52

PD7 * ADC0_CH7 * OPAMP_N1 * LETIM0_OUT1 #0 * TIM1_CC1 #4 * PCNT0_S1IN #3 * US1_TX #2 * I2C0_SCL #1 * CMU_CLK0 #2 * LES_ALTEX1 #0 * ACMP1_O #2 * ETM_TCLK #0
53

PD8 * BU_VIN * CMU_CLK1 #1
54

PC6 * ACMP0_CH6 * EBI_A05 #0/1/2 * I2C0_SDA #2 * LEU1_TX #0 * LES_CH6 #0 * ETM_TCLK #2
55

PC7 * ACMP0_CH7 * EBI_A06 #0/1/2 * I2C0_SCL #2 * LEU1_RX #0 * LES_CH7 #0 * ETM_TD0 #2
56

VDD_DREG
57

GND2
58

DECOUPLE
59

PE0 * EBI_A07 #0/1/2 * TIM3_CC0 #1 * PCNT0_S0IN #1 * U0_TX #1 * I2C1_SDA #2
60

PE1 * EBI_A08 #0/1/2 * TIM3_CC1 #1 * U0_RX #1 * PCNT0_S1IN #1 * I2C1_SCL #2
61

PE2 * BU_VOUT * EBI_A09 #0 * TIM3_CC2 #1 * U1_TX #3 * ACMP0_O #1
62

PE3 * BU_STAT * EBI_A10 #0 * U1_RX #3 * ACMP1_O #1
63

PE4 * EBI_A11 #0/1/2 * US0_CS #1
64

PE5 * EBI_A12 #0/1/2 * US0_CLK #1
65

PE6 * EBI_A13 #0/1/2 * US0_RX #1
66

PE7 * EBI_A14 #0/1/2 * US0_TX #1
67

PC8 * ACMP1_CH0 * EBI_A15 #0/1/2 * TIM2_CC0 #2 * US0_CS #2 * LES_CH8 #0
68

PC9 * ACMP1_CH1 * EBI_A09 #1/2 * TIM2_CC1 #2 * US0_CLK #2 * LES_CH9 #0 * GPIO_EM4WU2
69

PC10 * ACMP1_CH2 * EBI_A10 #1/2 * TIM2_CC2 #2 * US0_RX #2 * LES_CH10 #0
70

PC11 * ACMP1_CH3 * EBI_ALE #1/2 * US0_TX #2 * LES_CH11 #0
71

USB_VREGI
72

USB_VREGO
73

PF10 *  U1_TX #1 * USB_DM
74

PF11 * U1_RX #1 * USB_DP
75

PF0 * TIM0_CC0 #5 * LETIM0_OUT0 #2 * US1_CLK #2 * I2C0_SDA #5 * LEU0_TX #3 * DBG_SWCLK #0/1/2/3
76

PF1 * TIM0_CC1 #5 * LETIM0_OUT1 #2 * US1_CS #2 * I2C0_SCL #5 * LEU0_RX #3 * DBG_SWDIO #0/1/2/3 * GPIO_EM4WU3
77

PF2 * EBI_ARDY #0/1/2 * TIM0_CC2 #5 * LEU0_TX #4 * ACMP1_O #0 * DBG_SWO #0 * GPIO_EM4WU4
78

USB_VBUS
79

PF12 * USB_ID
80

PF5 * EBI_REn #0/2 * TIM0_CDTI2 #2/5 * USB_VBUSEN #0 * PRS_CH2 #1
81

IOVDD_5
82

GND3
83

PF6 * EBI_BL0 #0/1/2 * TIM0_CC0 #2 * U0_TX #0
84

PF7 * EBI_BL1 #0/1/2 * TIM0_CC1 #2 * U0_RX #0
85

PF8 * EBI_WEn #1 * TIM0_CC2 #2 * ETM_TCLK #1
86

PF9 * EBI_REn #1 * ETM_TD0 #1
87

PD9 * EBI_CS0 #0/1/2
88

PD10 * EBI_CS1 #0/1/2
89

PD11 * EBI_CS2 #0/1/2
90

PD12 * EBI_CS3 #0/1/2
91

PE8 * EBI_AD00 #0/1/2 * PCNT2_S0IN #1 * PRS_CH3 #1
92

PE9 * EBI_AD01 #0/1/2 * PCNT2_S1IN #1
93

PE10 * EBI_AD02 #0/1/2 * TIM1_CC0 #1 * US0_TX #0 * BOOT_TX
94

PE11 * EBI_AD03 #0/1/2 * TIM1_CC1 #1 * US0_RX #0 * LES_ALTEX5 #0 * BOOT_RX
95

PE12 * EBI_AD04 #0/1/2 * TIM1_CC2 #1 * US0_RX #3 * US0_CLK #0 * I2C0_SDA #6 * CMU_CLK1 #2 * LES_ALTEX6 #0
96

PE13 * EBI_AD05 #0/1/2 * US0_TX #3 * US0_CS #0 * I2C0_SCL #6 * LES_ALTEX7 #0 * ACMP0_O #0 * GPIO_EM4WU5
97

PE14 * EBI_AD06 #0/1/2 * TIM3_CC0 #0 * LEU0_TX #2
98

PE15 * EBI_AD07 #0/1/2 * TIM3_CC1 #0 * LEU0_RX #2
99

PA15 * EBI_AD08 #0/1/2 *  TIM3_CC2 #0
100
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2N7002W
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PD1 = DCDC VOUT
PD2 = DCDC IOUT
PD3 = DCDC IIN
PD7 = DCDC Aux
PD6 = DCDC Aux
PC10 = DCDC ENABLE
PC11 = DCDC VIN
PC9 = ACDC ENABLE
PC8 = ACDC Aux

UPSTREAM STRATA CONNECTION

DCDC VOUT

Minimum MCU Requirements:
Bit-width: 32-bit, 16-bit or 8-bit require significant porting effort and increase code size
Speed: 12 MHz
Flash: 32 kB - 128 kB depending on feature set and optimizations
RAM: 2 kB per port + additional if logging is required
Peripherals: (1) I2C - 1MHz recommended (2) Timers - 32-bit w/ 1us resolution & 16-bit w/ 1ms resolution, 
8-bit ADC if using telemetry, (2) GPIO with falling-edge interrupt capability

I2C BUS0 ADDRESS = 0x48

EXTERNAL ADC 1

STRATA CONN & ADC
Strata Connected 
Not Required for Customer Design

Telemetry 
Optional for Customer Design

Load switches for OCP in case of upstream device malfunction

FAULT#
High = OK
Low = OCP

ISET
2.74k = 200mA

ON (must be
toggled to
re-enable)
High = Enabled
Low = Disabled

3V3_STRATA

3V3

5VOUT

3V3 3V3

3V3 3V3_STRATA

5V

5V 5VOUT

VBUS_1_ADC

VBUS_2_ADC

VBUS_3_ADC

VBUS_4_ADC

24V_ADC

I2C_SDA_1
I2C_SCL_1

AC/DC_ENINT#

PC10
PC11

FAULT#

RST

FAULT#
RST

RST

I2C_SCL_1

I2C_SDA_1

Title

Size Document Number Rev

Date: Sheet of

ON Semiconductor

ONSEC-17-038 REV2

STRATA CONN & ADC

Custom

17 18Wednesday, February 13, 2019

Title

Size Document Number Rev

Date: Sheet of

ON Semiconductor

ONSEC-17-038 REV2

STRATA CONN & ADC

Custom

17 18Wednesday, February 13, 2019

Title

Size Document Number Rev

Date: Sheet of

ON Semiconductor
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STRATA CONN & ADC

Custom
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R184
10K
0402

R186 2.74K
0402

R62 2.74K
0402 TP12

0.75mm
VBUS_1_ADC

U34
FPF2194
WLCSP

VIN
B2

FLAGB
A1

ISET
C1

GND
C2

ON
A2

VOUT
B1

U31
NCD9830
TSSOP-16

CH0
1

CH1
2

CH2
3

CH3
4

CH4
5

CH5
6

CH6
7

CH7
8

GND
9

REF
10

COM
11

A0
12

A1
13

SCL
14

SDA
15

VDD
16

R183
10K
0402

U13
FPF2194
WLCSP

VIN
B2

FLAGB
A1

ISET
C1

GND
C2

ON
A2

VOUT
B1

C153
1uF

6.3V
0402

C171
1uF

16V
0402

TP11

0.75mm
VBUS_2_ADC

R63
10K
0402

C77
1uF

16V
0402

TP15

0.75mm
VBUS_3_ADC

J14

SGAM0
61301621021

RST
1

GND
2

PC9 * US0_CLK #2 * TIM2_CC1 #2 * ACMP1_CH1
3

INT#
4

PC11 * US0_TX #2 (MISO) * ACMP1_CH3
5

5VIN
6

PC10 * US0_RX #2 (MOSI) * TIM2_CC2 #2 * ACMP1_CH2
7

3V3OUT
8

PD6 * I2C0_SDA #1 * ADC0_CH6 * LETIM0_OUT0 #0 * PCNT0_S0IN #3
9

5VOUT
10

PD7 * I2C0_SCL #1 * ADC0_CH7 * LETIM0_OUT1 #0 * PCNT0_S1IN #3
11

PE0 * I2C1_SDA #2 (EEPROM)
12

PD3 * ADC0_CH3 * TIM0_CC2 #3
13

PE1 * I2C1_SCL #2 (EEPROM)
14

PD2 * ADC0_CH2 * TIM0_CC1 #3
15

PD1 * ADC0_CH1 * TIM0_CC0 #3
16

Q16
2N7002W

60V
SOT-323

3

1

2

TP24

1mm Circle
FLT

TP17

0.75mm
VBUS_4_ADC

Q19
2N7002W

60V
SOT-323

3

1

2

C170
1uF

16V
0402

C75
1uF

16V
0402

TP13

0.75mm
24V_ADC

TP14

1mm Circle
INT

RST_3V3#

RST_5V#

FAULT#
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GROUND TEST POINTS

VOLTAGE HEADERS

Test Circuitry

DIVIDERS FOR VOLTAGE MONITORING

I2C TEST POINTS

PULL UPS

PULL DOWNS

INPUT TEST PADS

MOUNTING HOLES
& STANDOFFS

Test Circuitry 
Optional for Customer Design

Telemetry 
Optional for Customer Design

24V 5V_BUCK

VBUS_1_F VBUS_2_F

VBUS_3_F VBUS_4_F

24V_PORT1/2 24V_PORT3/4

24V

24V

3V3

VBUS_1_ADC VBUS_2_ADC

VBUS_3_ADC VBUS_4_ADC

24V_ADC

INT_N_1

INT_N_2

INT_N_3

INT_N_4

INT

VB_FLAGB

SRC_1

SRC_2

SRC_3

SRC_4

OVP

I2C_SCL_0

I2C_SDA_0

I2C_SCL_1

I2C_SDA_1

I2C_SCL_0

I2C_SDA_0

I2C_SCL_1

I2C_SDA_1

EN_1

EN_2

EN_3

EN_4

TEMP

Title

Size Document Number Rev

Date: Sheet of

ON Semiconductor

ONSEC-17-038 REV2

Test Circuitry

Custom

18 18Tuesday, February 12, 2019

Title

Size Document Number Rev

Date: Sheet of

ON Semiconductor

ONSEC-17-038 REV2

Test Circuitry

Custom

18 18Tuesday, February 12, 2019

Title

Size Document Number Rev

Date: Sheet of

ON Semiconductor

ONSEC-17-038 REV2

Test Circuitry

Custom

18 18Tuesday, February 12, 2019

R139 49.9K
0402

J24

M3 10MM
971100365

1

R176 1K
0603

R166
3.01K
0402

R60 49.9K
0402

TP22

0.75mm

I2C_SDA_0

J6

200x300mil
24V

J2

M3 30MM
970300365

1

J18

1x2pin 100mil
613 002 111 21

1
2

J1

1x2pin 100mil
613 002 111 21

1
2

R117 49.9K
0402

R167
30.1K
0402

J23

M3 10MM
971100365

1

R140 49.9K
0402

TP19

0.75mm

I2C_SCL_0

R59 49.9K
0402

J5

200x300mil
GND

R118 49.9K
0402

R96 49.9K
0402

J13

1x2pin 100mil
613 002 111 21

1
2

R74 49.9K
0402

R95 49.9K
0402

R169
30.1K
0402

J19

M3 30MM
970300365

1R172
3.01K
0402

TP6

63mil
GND

J21

M3 10MM
971100365

1

R170
301K
0402

R171
30.1K
0402

R179 1K
0603

TP18

0.75mm

I2C_SDA_1

R55 49.9K
0402

TP35

63mil
GND

R54 49.9K
0402

J10

1x2pin 100mil
613 002 111 21

1
2

J16

1x2pin 100mil
613 002 111 21

1
2

R177 49.9K
0402

R73 49.9K
0402

TP26

63mil
GND

R168
3.01K
0402

R165
30.1K
0402

TP16

0.75mm

I2C_SCL_1

R182 1K
0603

TP1

63mil
GND

J20

M3 30MM
970300365

1

R57 49.9K
0402

J8

1x2pin 100mil
613 002 111 21

1
2

TP10

63mil
GND

R52 49.9K
0402

TP4

63mil
GND

R164
3.01K
0402

R174 1K
0603

J22

M3 10MM
971100365

1

R58 49.9K
0402

R163
30.1K
0402

J3

M3 30MM
970300365

1

I2
C

_
S

D
A

_
0

I2
C

_
S

C
L
_
0

I2
C

_
S

D
A

_
1

I2
C

_
S

C
L
_
1
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200W LLC w/ PFC
Comment Legend

Description

Optional

Not Required

Title

Size Document Number Rev

Date: Sheet of

ON Semiconductor

ONSEC-18-022 REV1

200W LLC w/ PFC

Custom

1 7Friday, March 22, 2019

Title

Size Document Number Rev

Date: Sheet of

ON Semiconductor

ONSEC-18-022 REV1

200W LLC w/ PFC

Custom

1 7Friday, March 22, 2019

Title

Size Document Number Rev

Date: Sheet of

ON Semiconductor

ONSEC-18-022 REV1

200W LLC w/ PFC

Custom

1 7Friday, March 22, 2019
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EMI Filter

BRIDGE HEATSINKS

CONNECTOR HARDWARE

BRIDGE

LLC_HV

PFC_HV

Title

Size Document Number Rev

Date: Sheet of

ON Semiconductor

ONSEC-18-022 REV1

EMI Filter

Custom

2 7Monday, April 08, 2019

Title

Size Document Number Rev

Date: Sheet of

ON Semiconductor

ONSEC-18-022 REV1

EMI Filter

Custom

2 7Monday, April 08, 2019

Title

Size Document Number Rev

Date: Sheet of

ON Semiconductor

ONSEC-18-022 REV1

EMI Filter

Custom

2 7Monday, April 08, 2019

J31

M3 Nut
709940300

1 J27

Screw, 10mm M3, 0.5mm Thread
92000A120

L3
100uH
11mm Radial

+-

~

~

BR1
GBU4M
GBU
1000V

3

1

2

4

D14
MMDL914
SOD-323

100V

2

1

RV1
VARISTOR
10mm

R50
2.74K
1206

J4
PX0580/PC
IEC 320-C14

NEUTRAL
1

EARTH
2

LINE
3

D10
MMDL914
SOD-323
100V

2

1

F1
RST 4
4x8.35mm

C4
1nF

300V
Radial 6mm

C3
1nF

300V
Radial 6mm

J28

Washer, M3, 3.2mm ID, 7mm OD
 90965A130

J32

M3 6MM
SCW-NLB/M3x6

1

C1
0.1uF

275Vac
13x7mm

R25
2.74K
1206

C12
2.2nF

300V
Radial 8mm

R49
2.74K
1206

HS1

Heatsink TO-220
6021BG

1
2

C13
2.2nF

300V
Radial 8mm

J29

Nut, M3 x 0.5mm Thread
90591A250

J33

M3 6MM
SCW-NLB/M3x6

1

D12
S1JFL

SOD-123
600V

2

1

L5
2x9mH
4pin 22x13.5mm

1

2 3

4

L4
2x2.2mH
4pin 23.5x13.8mm

1

2 3

4

HS2

Heatsink TO-220
6021BG

1
2

J30

M3 Nut
709940300

1

R33
2.74K
1206

D13
S1JFL
SOD-123
600V

2

1

C14
0.33uF

275Vac
15x8.5mm
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PFC

0.5W package

PFC CONTROLLER

PFC HEATSINK

Place thermistor close
to diode

BRIDGE HV

MODE
PSM

PFC_FB

PFC_HV

PFC_VCC

PFC_CS

Title

Size Document Number Rev

Date: Sheet of

ON Semiconductor

ONSEC-18-022 REV1

PFC

Custom

3 7Monday, April 08, 2019

Title

Size Document Number Rev

Date: Sheet of

ON Semiconductor

ONSEC-18-022 REV1

PFC

Custom

3 7Monday, April 08, 2019

Title

Size Document Number Rev

Date: Sheet of

ON Semiconductor

ONSEC-18-022 REV1

PFC

Custom

3 7Monday, April 08, 2019

R58
0.15
1206

R62
10M
0603

C46
10pF

25V
0201

R74 4.64K
0603

C48
10uF

25V
0603

R72 45.3K
0603

R54
30.1K
0603

L6
250uH
12pin 37.34x35.56mm

8

4 5

11

D16
MMDL914
SOD-323
100V

2

1

C54
220nF

50V
0603-1206

R80
2.32M
1206

J24

Screw, 8mm M3 screw, 0.5mm Thread
92000A118

R71 20
2512

R57
0.15
1206

C15
220uF

25V
Radial 10mm

1
2

TP16
0.75mm
PFC_VCC

C50 4.7nF
16V 0201

R64
1K
1206

HS3

Heatsink TO-220
6021BG

1
2

D18
S3JB
SMB
2 1

C18
1uF

450V
17.5x7.8mm

R73
27.4K
0603

C45
10nF

16V
0201

C43
0.22uF

630V
2220

R60 10K
0603

TP20
0.75mm
CS/ZCD

TP23
0.75mm
PFC_DRV

J25

Washer, M3, 3.2mm ID, 7mm OD
 90965A130

R18 200K
0603

L7
150uH
2pin 25x13mm

R59
0.15
1206

C47
100pF

50V
0201

R70
60.4K
0603

R65 2.21
0603

R45 0
0603

TP15
0.75mm
HV

R56
4.75K
0603

t

RT1
220k

0603R77
10.7K
0603

R78
2.26M
1206

J26

Nut, M3 x 0.5mm Thread
90591A250

C17
1uF

450V
17.5x7.8mm

R55
365K
0603

C44
220nF

50V
1206

C56
2.2uF

10V
0603

C49
100nF

10V
0201

U10
NCP1615C
SOIC-16

HVFB
1

RESTART
3

FOVP/BUV
4

VCONTROL
5

FFCONTROL
6

FAULT
7

STDBY
8

PSTIMER
9

PFCOK
10

CS/ZCD
11

GND
12

VCC
14

DRV
13

HV
16

FB
2

R51
4.75K
0805

D17
MMDL914
SOD-323
100V
2 1

C55 100nF
10V 0201

R75
75K
0603

C11
120uF

450V
Radial 25mm

1
2

TP19
0.75mm
PFC_SWN

Q4
FCPF190N65S3R0L
TO-220 Ext. Drain
650V

3

2

1

Q11
MMBT3906L
SOT-23-33

2

1 R79
2.26M
1206

C52
220nF

10V
0201R76

150K
0603

C53
220nF

10V
0201

D15
MURD550PF
DPAK
520V
3 4

1

R66
10
0603

CS/ZCD

PFC_DRV

PFC_DRV

CS/ZCD

PFC_IN
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Primary

LLC CONTROLLER

Place thermistor close
LLC Inductor

MOSFET HEATSINKING

HV

MODE

LLC_FB

PFC_FB

PFC_VCC

LLC_HV

Title

Size Document Number Rev

Date: Sheet of

ON Semiconductor

ONSEC-18-022 REV1

Primary

Custom

4 7Monday, September 09, 2019

Title

Size Document Number Rev

Date: Sheet of

ON Semiconductor

ONSEC-18-022 REV1

Primary

Custom

4 7Monday, September 09, 2019

Title

Size Document Number Rev

Date: Sheet of

ON Semiconductor

ONSEC-18-022 REV1

Primary

Custom

4 7Monday, September 09, 2019

C27
DNP

6.3V
0603

J22

Washer, M3, 3.2mm ID, 7mm OD
 90965A130

R29 100
0603

TP14
0.75mm
LLC_VCC

R41 0
0603

D9
MMDL914
SOD-323
100V

21

C39
10nF

50V
0805

HS5
577102B00000G
Heatsink TO-220

U4
NCP1399AP
SOIC-16

HV
1

VBULK/PFC FB
3

SKIP/REM
4

LLC FB
5

LLC CS
6

OTP/OVP
7

P ON/OFF
8

PFC MODE
9

VCC
10

GND
11

MLOWER
12

MUPPER
14

HB
15

VBOOT
16

R38
1.5K
0603

D3
MBR2H200SF
SOD-123

21

R30
13K
0603

HS4
577102B00000G
Heatsink TO-220

D8
MMSZ5245BT1G 
SOD-123
15V

2

1

R23 5.62
1206

D6
MM3Z30V
SOD-323
30V
2 1

R14 10
0603

C6
33nF

630V
18x6mmR40 0

0603

R27
1K
0603

CY1 2.2nF
300Vac Radial 10mm

Q3
NTF3055-100

SOT223
60V

3

4 2

1

C30
DNP

6.3V
0603

J19

Screw, 8mm M3 screw, 0.5mm Thread
92000A118

C26
100nF

25V
0201

Q1
FCPF250N65S3R0L
TO-220 Ext. Drain
650V

3

2

1
C24
0.1uF

50V
1206

J18

Screw, 8mm M3 screw, 0.5mm Thread
92000A118

C9
47uF

35V
Radial 8mm

1
2

Q2
FCPF250N65S3R0L
TO-220 Ext. Drain
650V

3

2

1
L1
120uH
EE20/10/6 Vert

29

R24 1K
0805

C8
47uF

25V
Radial 6.3mm

1
2

D11
MMDL914
SOD-323
100V

21

R28
68.1K
0805

C21 220pF
1kV 1206

L2A
750316907r02
12pin 30x30mm

1

2

3

4

5

6

C38
10nF

16V
0201

C32
100pF

50V
0201

D5
MMDL914
SOD-323
100V

21

R21
5.62
0805

C22 220pF
1kV 1206

J21

Nut, M3 x 0.5mm Thread
90591A250

C28
10nF

16V
0201

C40
10nF

25V
0201

t

RT2
220k

0603

D4
MBR2H200SF
SOD-123

21

J20

Nut, M3 x 0.5mm Thread
90591A250

TP12
0.75mm
OVP

R31
10.5K
0603

R15 10
0603

D7
ES1JFL
SOD-123
600V

2

1

TP9
0.75mm
MODE

C31
470pF

50V
0201

J23

Washer, M3, 3.2mm ID, 7mm OD
 90965A130

DRVH

DRVL

OVP

CS

OVP

DRVL

DRVH

CS

LLC_VCC

LLC_VCC

HB

HB
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Secondary

SLEEP/STANDBY

SYNC RECTIFICATION

SLEEP MODE: SLEEP PIN LOW

3A per pin = 30A

OUTPUT POWER HEADER

Strata Connected 
Not Required for Customer Design

Connector
Optional for Customer Design

BODE TEST
HEADER

24V

3V3_SLEEP 24V

24V

24V 24V

3V3_SLEEP

VOUTVOUT

24V

SLEEP

PSM

LLC_FB

VOUT

Title

Size Document Number Rev

Date: Sheet of

ON Semiconductor

ONSEC-18-022 REV1

Secondary

Custom

5 7Monday, April 08, 2019

Title

Size Document Number Rev

Date: Sheet of

ON Semiconductor

ONSEC-18-022 REV1

Secondary

Custom

5 7Monday, April 08, 2019

Title

Size Document Number Rev

Date: Sheet of

ON Semiconductor

ONSEC-18-022 REV1

Secondary

Custom

5 7Monday, April 08, 2019

L2B
750316907r02
12pin 30x30mm

7

8

12

11

U6A
FODM1008
SOP 4-Pin
5000VAC

1

2

R13 15
1206

C23 3.9nF
250V 0805

TP10
0.75mm
DRV2

J5

1x2pin 100mil
613 002 111 21

1
2

U3
NCP4305D
DFN8 4x4

VCC
1

MIN_TOFF
2

MIN_TON
3

LLD
4

TRIG/DIS
5

CS
6

GND
7

DRV
8

P
A

D
9

TP5
0.75mm
VCC1

R8 0
0603 TP4

0.75mm
CS1

C2
680uF

35V
Radial 13mm

1
2

C41
220nF

10V
0201

R20 0
0603

U7A
FODM1008
SOP 4-Pin
5000VAC

1

2

R46
37.4K
0603

TP3
0.75mm
DRV1

TP17
0.75mm
SLEEP_AMP

U6B
FODM1008

5000VAC
SOP 4-Pin

3

4

C7
680uF

35V
Radial 13mm

1
2

U8A
LM393
SOIC-8

3

2
1

4

8

C36
10uF

35V
0603

R44
332K
0603

C19 3.9nF
250V 0805

R1
10K
0603

U5
NCP431
SOT-23-3

3

2

1

Q9
BSS138L

50V
SOT-23-3

3

1

2

R26
10.2K
0603

R42
12.4K
0603

R22 4.75K
0603

R47 2.21K
0603

J15

200x300mil
24V

C5
22nF

50V
0805

R12 4.75K
0603

R48
12.4K
0603

U8B
LM393
SOIC-8

5

6
7

D1
BAS20H

SOD-323
200V

2

1

R43
20.5K
0603

C16
680uF

35V
Radial 13mm

1
2

R7
10K
0603

C10
680uF

35V
Radial 13mm

1
2

C35
10uF

35V
0603

R35
10
0603

R9
1K
0603

TP8
0.75mm
VCC2

C37
10uF

35V
0603

C20
1uF

35V
0805

R6 15
1206

Q6
FDMS86550
SO8-FL DFN-8
60V

4

3
1

6
5

7
8

2

R39
4.75K
0603

C29 100pF
50V 0201

Q10
MMBT3906L
SOT-23-3

3
2

1

R81
1M
0603

TP7
0.75mm
24V

D2
BAS20H
SOD-323
200V

2

1

R19 22.1K
0603

U7B
FODM1008

5000VAC
SOP 4-Pin

3

4

C34
10uF

35V
0603

R16
22.1
0603

U2
NCP4305D
DFN8 4x4

VCC
1

MIN_TOFF
2

MIN_TON
3

LLD
4

TRIG/DIS
5

CS
6

GND
7

DRV
8

P
A

D
9

R4
10K
1206

J6

2x10pin 100mil RA
61302021021

3 4
1 2

5 6
7 8
9 10

11 12
13 14
15 16
17 18
19 20

R34
68.1K
0603

C42
100nF

25V
0201

Q7
BSS138L

50V
SOT-23-3

3

1

2

R11 22.1K
0603

TP6
0.75mm
CS2

R10
22.1
0603

R37 1K
0805

J14

200x300mil
GND

R17
10K
0603

R32 100K
0603

Q5
FDMS86550
SO8-FL DFN-8
60V

4

3
1

6
5

7
8

2

R36
88.7K
0603

C33 2.2nF
50V 0402

C25
1uF

35V
0805
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SLEEP STATE TEST SWITCH
SLEEP STATE LDO

Test Circuitry

POPULATE JUMPER IF TESTING
AC SYSTEM WITHOUT STRATA
MCU OR SYSTEM ATTACHED

VOUT ENABLE

MOUNTING HOLES

GROUND HEADERS

NORMAL

SLEEP

Strata Connected 
Not Required for Customer Design

Strata Connected 
Not Required for Customer Design

Test Switch
Optional for Customer Design

3V3_SLEEP24V

3V3_SLEEP

24V
VOUT SLEEP

VOUT

EN

Title

Size Document Number Rev

Date: Sheet of

ON Semiconductor

ONSEC-18-022 REV1

Test Circuitry

Custom

6 7Monday, April 08, 2019

Title

Size Document Number Rev

Date: Sheet of
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ONSEC-18-022 REV1

Test Circuitry

Custom

6 7Monday, April 08, 2019

Title

Size Document Number Rev

Date: Sheet of

ON Semiconductor

ONSEC-18-022 REV1

Test Circuitry

Custom

6 7Monday, April 08, 2019

J11

M3 30MM
970300365

1

TP11
0.75mm
AC_DC_VOUT

J12

M3 10MM
971100365

1

U1
NCP4640
SOT89-5

VOUT 1

G
N

D
2

4

CE
3

VIN
5

G
N

D
1

2

J7

1x2pin 100mil

613 002 111 21
GND

12

J13

M3 10MM
971100365

1

TP13

0.75mm

VOUT

SW1
450301014042
SLIDE1 THT

C57
0.1uF

35V
0201

TP22

0.75mm

EN TP18

63mil
GND
DNI

J16

M3 10MM
971100365

1

R2
100K
0603

J1

1x2pin 100mil

613 002 111 21
GND

12

J3

M3 30MM
970300365

1

TP2

63mil
PRIGND
DNI

R5 10K
0402

Q8
FDMS6681Z
SO8-FL DFN-5
-30V

4

3
2 5
1

R63
100K
0603 J17

M3 10MM
971100365

1

TP21

63mil
GND
DNI

J9

1x2pin 100mil
613 002 111 21

12

J2

M3 30MM
970300365

1

TP1

63mil
PRIGND
DNI

J10

M3 30MM
970300365

1

Q12
2N7002W

60V
SOT-323

3

1

2

R3
24.9K
0603
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A A

Strata Connection

PD1 = DCDC VOUT
PD2 = DCDC IOUT
PD3 = DCDC IIN
PD7 = DCDC Aux
PD6 = DCDC Aux
PC10 = DCDC ENABLE
PC11 = DCDC VIN
PC9 = ACDC ENABLE
PC8 = ACDC Aux

OTHER PINS REQUIRED FOR DOWNSTREAM BOARDS

AC/DC EEPROM

0X54

Strata Connected 
Not Required for Customer Design

3V3_STRATA

3V3_STRATA3V3_STRATA

3V3_STRATA

I2C_SCL
I2C_SDA

I2C_SCL

I2C_SDA

EN

Title

Size Document Number Rev

Date: Sheet of

ON Semiconductor

ONSEC-18-022 REV1

Strata Connection

Custom

7 7Monday, April 08, 2019

Title

Size Document Number Rev

Date: Sheet of

ON Semiconductor

ONSEC-18-022 REV1

Strata Connection

Custom

7 7Monday, April 08, 2019

Title

Size Document Number Rev

Date: Sheet of

ON Semiconductor

ONSEC-18-022 REV1

Strata Connection

Custom

7 7Monday, April 08, 2019

R61
10K
0402

R69
100K
0402

R52
10K
0402

Q13
2N7002W

60V
SOT-323

3

1

2

Q14
2N7002W

60V
SOT-323

3

1

2

C51
1uF

16V
0402

U9
CAT24C512
UDFN-8

A0
1

A1
2

A2
3

VSS
4

SDA
5

SCL
6

WP
7

VCC
8

EPAD

9

R67
34K
0402

J8

SGAP0
SGAP0

RST
1

GND
2

PC9 * US0_CLK #2 * TIM2_CC1 #2 * ACMP1_CH1
3

INT#
4

PC11 * US0_TX #2 (MISO) * ACMP1_CH3
5

5VIN
6

PC10 * US0_RX #2 (MOSI) * TIM2_CC2 #2 * ACMP1_CH2
7

3V3OUT
8

PD6 * I2C0_SDA #1 * ADC0_CH6 * LETIM0_OUT0 #0 * PCNT0_S0IN #3
9

5VOUT
10

PD7 * I2C0_SCL #1 * ADC0_CH7 * LETIM0_OUT1 #0 * PCNT0_S1IN #3
11

PE0 * I2C1_SDA #2 (EEPROM)
12

PD3 * ADC0_CH3 * TIM0_CC2 #3
13

PE1 * I2C1_SCL #2 (EEPROM)
14

PD2 * ADC0_CH2 * TIM0_CC1 #3
15

PD1 * ADC0_CH1 * TIM0_CC0 #3
16

R53
10K
0402

R68
10K
0402

INT


