ROHIM

Application Note

System Reference series for Automotive application

REFRPT001-EVK-001 Application Note

This document provides measurement test report of the REFRPT001-EVK-001 board, which includes electrical characteristics, EMC
noise and thermal measurement results. The REFRPT001-EVK-001 is a board included in power tree solution reference design named
as REFRPTO001 developed for infotainment devices such as vehicle clusters and center information displays, as well as for ADAS
ECUs. The power system that can support functional safety is integrated on a single board, realizing an optimal configuration as a
power tree. It has good EMC performance that meets CISPR25 Class 5 test standard even when all power supplies are operating.
Heat dissipation of each device is reduced by distributing high-efficiency DCDC. In addition, two voltage monitoring ICs with self-

diagnosis functions can monitor the output of all systems, which contributes to a higher level of functional safety.

This document consists of following chapters.
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System Block Diagram

System Block Diagram of REFRPT001-EVK-001 is shown below.

M Type A
Filter (Prlmary )
+B Primary DCDC 1A, 2MHz, Low Iq : 5.0V
> Y . ’ AN
\ I + BD9P105EFV-C C
Schottky barrier diode: I I
RBR3LAMG0B(3A/60V) = - DCDC_PSV 5.0V
Secondary
Secondary DCDC 2A : 1.25V MCU
BD9S201NUX-C
DCDC_P5V_S1V25
Secondary LDO 0.5A : 3.3V
BDOOIASMEFI-M
LDO_P5V_S3V3
- 3.3V - 1.8V
Primary DCDC 2A, 2MHz, Low Iq: Secondary DCDC 2A : .
YN BD9P205EFV-C BD9S201NUX-C
T 1 DCDC_P3V_S1V8
1 1 DCDC_P3V Secondary DCDC 3A: 1.5V
B BD9S300MUF-C
h DCDC_P3V_S1V5
Secondary DCDC 4A : 1.0V
BD9S400MUF-C SoC
DCDC_P3V_S1V0
5.0V 3.3V 1.25V 1.0V 1.5V 1.8V 3.3V
5.0V -
— SJADEM Fiag
(Voltage monitor,WDT,BIST etc) -
—> Secondary Load Switch Pch : 3.3V
BD39040MUF-C, RV4C020ZPHZG
BD39042MUF-C (under development)

DCDC_P3V_PsSwW

Figure 1 Block Diagram of REFRPT001-EVK-001
In this document, to distinguish between multiple products mounted on a board, the following symbol names are used here in after.

Table 1 Symbol name of products mounted on REFRPT001-EVK-001

Symbol Name Product Name Input Voltage (typ) [V] Output Voltage (typ) [V]

DCDC_P5V BD9P105EFV-C 12.0 5.0
DCDC_P5V_S1V25 BD9S201NUX-C 5.0 1.3
LDO_P5V_S3Vv3 BDOOIASMEFJ-M 5.0 3.3
DCDC_P3V BD9P205EFV-C 12.0 3.3
DCDC_P3V_S1V0 BD9S400MUF-C 3.3 1.0
DCDC_P3V_S1V5 BD9S300MUF-C 3.3 1.5
DCDC_P3V_S1V8 BD9S201NUX-C 33 1.8
DCDC_P3V_PSW RV4C20ZPHZG 3.3 3.3
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Operating Conditions
Operating condition of REFRPT001-EVK-001 is shown in Table 2

Table 2 Operating condition of REFRPT001-EVK-001

Limit
Parameter Symbol in power tree Unit Conditions
Min Typ Max

Supply Voltage +B 9.0 12.0 16.0 \% Break down Voltage 42V

DCDC_P5V ; ; 1.0 A | Yout5.0V (typ), When
- operating alone

DCDC_P5V_S1V25 - - 1.25 A | Vout 1.25V (typ)
LDO_P5V_S3V3 - - 0.2 A | Vout 3.3V (typ)
DCDC_P3V - - 2.0 A | Vout3.3V (typ), When

Output Current* - operating alone
DCDC_P3V_S1V0 - - 1.5 A | Vout 1.0V (typ)
DCDC_P3V_S1V5 - - 1.0 A | Vout 1.5V (typ)
DCDC_P3V_S1V8 - - 0.5 A | Vout 1.8V (typ)
DCDC_P3V_PSW - - 0.15 A | Vout 3.3V (typ)

*Output current specification with consideration of heat generated by the current load of each power supply IC

© 2020 ROHM Co., Ltd. 3/49 No. 63AN152E Rev.001
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List of Evaluation items

List of evaluation items of REFRPT001-EVK-001 is as shown in Table 3 below. For more detail specification of each power supply

ICs, please refer to each datasheet.

Table 3 List of Evaluation items

Chapter ltems X-axis Y-axis Conditions

No.

1.1 Output ripple waveform Time Output voltage

1.2 Conversion efficiency Output current Efficiency VIN=12V

1.3 Load regulation Output current Output voltage VIN=12V

1.4 Line regulation Input voltage Output voltage VIN=8 to 18V

1.5 Shutdown current Input voltage Input current VIN=1 to 18V

1.6 Load responses Output current Output voltage VIN=12V

1.7 Phase margin Frequency Gain, Phase VIN=12V

1.8 Start-up waveform Time Output voltage VIN=12V

1.9 Shutdown waveform Time Output voltage VIN=12V

1.10 Switching node waveform Time Output voltage VIN=12V

2 EMC performance Frequency Power CISPR25 conductive, emission
3 Thermal measurement - - Tj at each device in operation
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1. Electrical characteristics
1.1. Output ripple waveform

1.1.1 Measurement setup

Measurement setup of output ripple waveform for each power supply ICs is shown below. Those ICs did not measure are disabled

by control of Enable signal.

Supply 12V

DCDC_P5V

DCDC_P3V

TP

TP

DCDC_P5V_S1V25

LDO_P5V_S3V3

DCDC_P3V_S1V0

DCDC_P3V_S1V5

DCDC_P3V_S1V8

DCDC_P3V_PSW

Probe

Electrical load

TP

P

TP

Figure 2 Measurement setup of output ripple waveform

Applied for each TP
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1.1.2 Waveforms

Measurement results of output ripple waveform for each power supply ICs are shown in Figure 3 to Figure 8.

 VoUt(AQ): 10mV/div

Timescale: 500ns/dly

Figure 3 Output ripple waveform of DCDC_P5V

- Vout(AC): 10mv/div i

1 L 1

i Timescale: 500ns/diy 3

Figure 4 Output ripple waveform of DCDC_P5V_S1V25

E Vout(AC): 10mv/div.

~ Iout:; 2.0A

SN SV PR S St

= U Timescale: 500ns/div

Figure 5 Output ripple waveform of DCDC_P3V
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“Iout: 2.0A ]

Timescale: 500ns/div

Figure 6 Output ripple waveform of DCDC_P3V_S1V0

E Vout(AC): 10mv/div |

| Tout: 1.5A}

Tim;esca[e: SQOns/div

Figure 8 Output ripple waveform of DCDC_P3V_S1V8
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1.2. Conversion efficiency
1.2.1 Measurement setup (for DCDC_P5V, DCDC_P3V)

Measurement setup of conversion efficiency for DCDC_P5V and DCDC_P3V is shown below. LEDs and supervisor ICs are removed
from board under test while measuring efficiency.

Electric load

Voltage meter

b o o -

Applied for each TP

Supply 12V DCDC_P5V DCDC_P5V_S1V25

LDO_P5V_S3V3

irp—
DCDC_P3V DCDC_P3V_S1V0

DCDC_P3V_S1V5

!

!

DCDC_P3V_S1V8

DCDC_P3V_PSW

Figure 9 Measurement setup of conversion efficiency and load regulation for DCDC_P5V, DCDC_P3V
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1.2.2 Measurement result (for DCDC_P5V, DCDC_P3V)

Measurement results of conversion efficiency for DCDC_P5V and DCDC_P3V are shown in Figure 10 and Figure 11 respectively.

ICs are set up as “forced PWM” mode during the measurement.

100

80 -
70 -
60 A
50 A
40 A
30 -
20 A
10 -

Efficiency (%)

0 500 1000 1500 2000
Output Current (mA)

Figure 10 Efficiency of DCDC_P5V

100
90 -
80 -
70 A
60 -
50 -
40 -
30 -

Efficiency (%)

0 500 1000 1500 2000
Output Current (mA)

Figure 11 Efficiency of DCDC_P3V
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1.2.3 Measurement setup (for Secondary power supply ICs)
Measurement setup of conversion efficiency for secondary power supplies such as DCDC_P5V_S1V25, DCDC_P3V_S1V0 is shown

below. LEDs and supervisor ICs are removed from board under test while measuring efficiency.

Supply 5V Electric load

DCDC_P5V DCDC_P5V_S1V25 Voltage meter

LDO_P5V_S3V3 Applied for each TPs

Supply 3.3V

DCDC_P3V DCDC_P3V_S1V0

!

DCDC_P3V_S1V5

!

DCDC_P3V_S1V8

DCDC_P3V_PSW

Figure 12 Measurement setup of conversion efficiency and load regulation for secondary power supply ICs.
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1.2.4 Measurement result (for Secondary power supply ICs)

Measurement results of conversion efficiency for secondary power supply ICs are shown in Figure 13 to Figure 17.

100
90 -
80 -
70 -
60 A
50 -
40 A
30 -
20 A
10 A

Efficiency (%)

0 1000 2000
Output Current (mA)

Figure 13 Efficiency of DCDC_P5V_S1V25

100
90 -
80 -
70 A
60 -
50 -
40 -
30 A

Efficiency (%)

0 100 200 300 400 500
Output Current (mA)

Figure 14 Efficiency of LDO_P5V_S3V3
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Efficiency (%)

Efficiency (%)

100

80 A —_—
70 -
60
50 A
40
30 A
20 -
10 A

0 500 1000 1500 2000
Output Current (mA)

Figure 15 Efficiency of DCDC_P3V_S1V0

100
90 -
80 -
70 A
60 -
50 -
40 A
30 -
20 A
10 A

0

0 500 1000 1500 2000
Output Current (mA)

Figure 16 Efficiency of DCDC_P3V_S1V5
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100

80 -
70 A
60 -
50 -
40 A
30 H
20 A

Efficiency (%)

0 500 1000 1500 2000
Output Current (mA)

Figure 17 Efficiency of DCDC_P3V_S1V8
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1.3. Load regulation
1.3.1 Measurement setup (for DCDC_P5V, DCDC_P3V)

Measurement setup of load regulation for DCDC_P5V and DCDC_P3V is same as conversion efficiency, please refer to Figure 9.

1.3.2 Measurement result (for DCDC_P5V, DCDC_P3V)
Measurement results of load regulation for DCDC_P5V and DCDC_P3V are shown in Figure 18 and Figure 19 respectively.

5.10
2 5.05
(0]
o)
S
S 5.00
5
=2
8 4.95
4.90
0 500 1000 1500 2000
Output Current (mA)
Figure 18 Load regulation of DCDC_P5V
3.40
S 335
)
o)
S
g 3.30 —
-+
=)
2
2
o 3.25
3.20
0 500 1000 1500 2000
Output Current (mA)
Figure 19 Load regulation of DCDC_P3V
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1.3.3 Measurement setup (for secondary power supply ICs)

Measurement setup of load regulation for secondary power supply ICs such as DCDC_P5V_S1V25 and DCDC_P3V_S1VO0 etc. are

same as conversion efficiency, please refer to Figure 12.

1.3.4 Measurement result (for secondary power supply ICs)

Measurement results of load regulation for power supply ICs are shown in Figure 20and Figure 24.

1.35

1.30

1.25 e —

1.20

Output Voltage (V)

1.15

0 500 1000 1500 2000
Output Current (mA)

Figure 20 Load regulation of DCDC_P5V_S1V25

3.5
g 3.4
()
g
=2 3.3
o
>
3
= 3.2
(@)
3.1
0 100 200 300 400 500
Output Current (mA)
Figure 21 Load regulation of LDO_P5V_S3V3
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11

=
o
al

Output Voltage (V)
[EEN

0 500 1000 1500 2000
Output Current (mA)

Figure 22 Load regulation of DCDC_P3V_S1V0
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=
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al

15

Output Voltage (V)

=
N
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0 500 1000 1500 2000
Output Current (mA)

Figure 23 Load regulation of DCDC_P3V_S1V5
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Figure 24 Load regulation of DCDC_P3V_S1V8
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1.4. Line regulation

1.4.1 Measurement setup

Measurement setup of line regulation is shown below.

Electric load

Voltage meter

F-——=—=-=-=-=-=--

Supply 8 to 18V DCDC_P5V

-—— - - = d

DCDC_P5V_S1V25

LDO_P5V_S3V3

DCDC_P3V

DCDC_P3V_S1V0

DCDC_P3V_S1V5

r1§° 4

DCDC_P3V_S1V8

DCDC_P3V_PSW

Figure 25 Measurement setup of line regulation

Applied for each TPs
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1.4.2 Measurement result

Measurement results of line regulation are shown in Figure 26 and Figure 27.

51

o
o
a

Output Voltage (V)
(62}

4.95

4.9

8 10 12 14 16 18
Input Voltage (V)

Figure 26 Line regulation of DCDC_P5V

3.4

3.35

Output Voltage (V)
w
w

w
N
al

3.2

8 10 12 14 16 18
Input Voltage (V)

Figure 27 Line regulation of DCDC_P3V
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1.5. Shutdown Current
Shutdown current measures the input current while varies the input voltage, All power supply ICs are disabled by controlling the

enable signal.

(631 D

N

Shut Down Current (JA)
N w

[N

o

0 5 10 15 20
Input Voltage (V)

Figure 28 Shutdown Current (Entire board)
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1.6. Load response

1.6.1 Measurement setup (for DCDC_P5V, DCDC_P3V)

Measurement setup of load response for DCDC_P5V and DCDC_P3V is shown in Figure 29.

Supply 12V

1

1

1 Electric load

1

1

1

1

1

1 C)— Probe Oscilloscope

1

F L H
DCDC_P5V +[ DCDC_P5V_S1V25 Applied for each TPs

LDO_P5V_S3V3
—(ioTP—

DCDC_P3V DCDC_P3V_S1V0

DCDC_P3V_S1V5

DCDC_P3V_S1V8

DCDC_P3V_PSW

Figure 29 Measurement setup of load response for DCDC_P5V and DCDC_P3V
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1.6.2 Measurement result (for DCDC_P5V, DCDC_P3V)

Measurement results of load response for DCDC_P5V and DCDC_P3V are shown in Figure 30 and Figure 31 respectively.

Vout (offset 5.0V) 100mV/div

Iout: 0.0A<2.0A 1A/div

Timescalé.inaS‘ObLlAs/aiAﬂ}> !

Figure 30 Load response of DCDC_P5V

Vout (offset 3.3V) 100mV/div

Tout: 0.0A<2.0A 1A/div

Timesca Ié‘: SOOAUS/dIV

Figure 31 Load response of DCDC_P3V
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1.6.3 Measurement setup (secondary power supply ICs)

Measurement setup of load response for secondary power supply ICs is shown in Figure 32 below.

! 1
1
1 Probe Oscilloscope :
1
- |
! 1
1
Supply 12V DCDC_P5V DCDC_P5V_S1V25 Tr Electric load :
1
L m o e e e e mmmmmmemoo
LDO_P5V_S3V3 P Applied for each TPs
DCDC_P3V DCDC_P3V_S1V0 .
DCDC_P3V_S1V5
TP
DCDC_P3V_S1V8
TP
pcpc_p3v_psw [—QO o

Figure 32 Measurement setup of load response for secondary power supply ICs
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1.6.4 Measurement result (secondary power supply ICs)

Measurement results of load responses for secondary power supply ICs are shown in Figure 33 to Figure 38 below.

Vout (offset 1.25V) 100mV/div

Iout: 0.0A&1.3A 1A/div

Timescalé: SAOOus/d‘i\)“

Figure 33 Load response of DCDC_P5V_S1V25

Vout (offset 3.3V) 100mv/div

Iout: 0.0A<0.5A 200mA/div
Timesca I'é: SOOps/d]v
Figure 34 Load response of LDO_P5V_S3V3

Vout (offset 1.0V) 100mV/div

Iout: 0.0A<=2.0A 1A/div

Timescale: Sb,op;/a,iv |

Figure 35 Load response of DCDC_P3V_S1V0
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Vout (offset 1.5V) 100mV/div

Tout: 0.0A&1.5A 1A/div

Figure 36 Load response of DCDC_P3V_S1V5

Vout (offset 1.8V) 100mV/div

Iout: 0.0A=1.2A 1A/div

o e A e e

Figure 37 Load response of DCDC_P3V_S1V8

Vout (offset 3.3V) 100mV/div

Tout: 0.0A<0.4A 200mA/div

P N e g WO s

Figure 38 Load response of DCDC_P3V_PSW

Timescalé.; 500|JS/dIV

Timescale: EOOQs/div

Timesca I-é : WSOOus;dlv
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1.7. Phase margin

1.7.1 Measurement setup (for DCDC_P5V, DCDC_P3V)

Measurement setup of phase margin for DCDC_P5V and DCDC_P3V is shown in Figure 39.

or DCDC_P3V
Supply 12V DCDC_P5V
FB

1

H
o
1

Figure 39 Measurement setup of phase margin for DCDC_P5V and DCDC_P3V

Electric Load

CH1
Gain/Phase analyzer

0Q FRA51602
CH2
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1.7.2 Measurement result (for DCDC_P5V, DCDC_P3V)

Measurement result of phase margin for DCDC_P5V and DCDC_P3V are shown in Figure 40 and Figure 41 respectively.

¥ [dea]

L]

Tout: 1A

Phase

L3
Frequency [Hz

dER [dB]
i

Figure 40 Phase margin of DCDC_P5V

8 [dee]

N

180

Iout: 0.5A

I

LY=o

il Tl )

Gain \ "

N

N

-135

-180

T
100k ™

T
10k
Frequency [He]

Figure 41 Phase margin of DCDC_P3V
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1.7.3 Measurement setup (for secondary power supply ICs)

Measurement setup of phase margin for secondary power supply ICs is shown in Figure 42.

or DCDC_P3V_S1V8
or DCDC_P3V_S1V5
or DCDC_P3V_S1V0
or LDO_P5V_S3V3

Supply 5V DCDC_P5V_S1V25

FB

or Supply 3.3V

10Q

L

Electric load

F
—

CH1
Gain/Phase analyzer

FRA51602
CH2

Figure 42 Measurement setup of phase margin for secondary power supply ICs

1.7.4 Measurement result (for secondary power supply ICs)

Measurement results of phase margin for secondary power supply ICs are shown in Figure 43 to Figure 47.

[4BR TdBT
30

& Tdee]
180

60

Tout: 1.3A

185

oM

T

Phase

u hii st

-2 Gain

0
\ .

-135

-180

13 1tk 10k
Frequency [Hz]

Figure 43 Phase margin of DCDC_P5V_S1V25
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[dER dET @ [dee]
8 180
Iout: 0.5A
ase

7 Gain \ 7

0 w0

50 138

-6 : T -t
Tk 10k 100k ™

Frequency [Hzl

Figure 44 Phase margin of LDO_P5V_S3V3

[dBFR TdET & Tdee]
80 180
) Tout: 2.0A |

i \'\ Phase
0 \ ]
\ )

e fal
adairi
4 a0
-60 -138
-8 } } -180
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Figure 45 Phase margin of DCDC_P3V_S1V0
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Figure 46 Phase margin of DCDC_P3V_S1V5
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Figure 47 Phase margin of DCDC_P3V_S1V8
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1.8. Start-up waveform
1.8.1 Measurement setup (for DCDC_P5V, DCDC_P3V)

Measurement setup of starting up waveform and shutdown waveform is shown in Figure 48.

Pulse generator Probe Oscilloscope

EN

Supply 12V DCDC_P5V

DCDC_P5V_S1V25 Applied for each TPs

LDO_P5V_S3V3

i‘TP—
DCDC_P3V DCDC_P3V_S1V0

EN

@—— DCDC_P3V_S1V5

Pulse generator

@— DCDC_P3V_S1v8

DCDC_P3V_PSW

Figure 48 Measurement Setup of Start-up Waveform and Shutdown Waveform for DCDC_P5V and DCDC_P3V

1.8.2 Measurement result (for DCDC_P5V, DCDC_P3V)
Measurement results of start-up waveform for DCDC_P5V and DCDC_P3V are shown in Figure 49 and Figure 50 respectively.

Vout: 2v/div

E

E : P Tin?escaiile: 1Ims/;div

Figure 49 DCDC_P5V start-up waveform
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Fvout: 1v/div b e

:

.........................

Figure 50 DCDC_P3V start-up waveform
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1.8.3 Measurement setup (for secondary power supply ICs)

Measurement setup of start-up waveform and shutdown waveform for secondary power supply ICs is shown in Figure 51.

Applied for each ICs

Supply 12V

1
DCDC_P5V_S1v2 |
1

LDO_P5V_S3V3

TP Applied for each TPs

DCDC_P3V_S1V5

O
—
el

DCDC_P3V_S1v8 i
pebe_p3v_psw [—QO TP

Figure 51 Measurement setup of start-up waveform and shutdown waveform for secondary power supply ICs

1.8.4 Measurement result (for secondary power supply ICs)

Measurement results of start-up waveform for secondary power supply ICs are shown in Figure 52 to Figure 57.

Vout: 500mV/div S

- EN: 2v/div.

b ... i Timescale: 2ms/div

Figure 52 DCDC_P5V_S1V25 start-up waveform
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¥

~ Timescale: 1ms/div ]

Figure 53 LDO_P5V_S3V3 start-up waveform

C e

* Timescale: 1ms/div ]

Figure 55 DCDC_P3V_S1V5 start-up waveform
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Timescale: Ims/div |

Figure 56 DCDC_P3V_S1V8 start-up waveform

Vout: 1V/dive 4 ]
FENf2v/div o b

Timescale: 100ps/div

Figure 57 DCDC_P3V_PSW start-up waveform
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1.9. Shutdown waveform
1.9.1 Measurement setup (for DCDC_P5V, DCDC_P3V)
Measurement setup of shutdown waveform for DCDC_P5V and DCDC_P3V is shown in Figure 48.

1.9.2 Measurement result (for DCDC_P5V, DCDC_P3V)

Measurement result of shutdown waveform for DCDC_P5V and DCDC_P3V are shown in Figure 58 and Figure 59 respectively.

: 7 ;Vorutj:r 2V/div

E 3 3 Timescale: 10ms/div

Figure 58 DCDC_P5V shutdown waveform

- Vout: 1V/div ]

Eo Timescale: 10ms/div :

Figure 59 DCDC_P3V shutdown waveform
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1.9.3 Measurement setup (for secondary power supply ICs)
Measurement setup of shutdown waveform for secondary power supply ICs is shown in Figure 51. There is no load applied for

output of each power supply.

1.9.4 Measurement result (for secondary power supply ICs)

Measurement results of shutdown waveform for secondary power supply ICs are shown in Figure 60 to Figure 65.

] “Vout: 500mV/div ]
R —EN:2v/dv
f Timescale:: 5ms/div

Figure 60 DCDC_P5V_S1V25 shutdown waveform

‘ § § . EN: 2Vv/div
b 1 Timescale: 10ms/div

Figure 61 LDO_P5V_S3V3 shutdown waveform
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. . . . imescale: 100ms/div

Figure 62 DCDC_P3V_S1V0 shutdown waveform

:Vout: 500mV/div ;

TEN: 2V/div
f‘ T Timescale: 100ms/div :

Figure 63 DCDC_P3V_S1V5 shutdown waveform

. Vout: 500mV/div

. EN: 2V/div ;

Ti;mesc;al‘e‘:‘ ‘S‘m‘s‘/;div ]

Figure 64 DCDC_P3V_S1V8 shutdown waveform
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' Voui: 1V/;div

‘Timescale: 10ms/div

Figure 65 DCDC_P3V_PSW shutdown waveform

© 2020 ROHM Co., Ltd.

39/49

No. 63AN152E Rev.001
OCT.2020



REFRPTO001-EVK-001 Application Note Application Note

1.10. Switching node waveform
1.10.1 Measurement setup (for DCDC_P5V, DCDC_P3V)
Measurement setup of switching node waveform for DCDC_P5V and DCDC_P3V is shown in Figure 66.

Probe |—| Oscilloscope |
or DCDC_P3V

Supply 12V DCDC_P5V I L 4 I Electric load I

FB

Figure 66 Measurement setup of switching node waveform for DCDC_P5V and DCDC_P3V
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1.10.2 Measurement result (for DCDC_P5V, DCDC_P3V)

Measurement results of switching node waveform for DCDC_P5V and DCDC_P3V are shown in Figure 67 and Figure 68 respectively.

e S

Tout: 2.0A 2V/div.

Timescale: 200ns/div_

Figure 67 DCDC_P5V switching node waveform

F e Pyrmapacs }"-M L;
0 R PRNERER & B PRI i e
| Tout:2.0A 2v/div Timescale: 200ns/div :

Figure 68 DCDC_P3V switching node waveform
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1.10.3 Measurement setup (for secondary power supply ICs)

Measurement setup of switching node waveform for secondary power supply ICs is shown in Figure 69.

DCDC_P5V

or DCDC_P3V

or DCDC_P3V_S1V8

or DCDC_P3V_S1V5 Probe

I—l Oscilloscope |

or DCDC_P3V_S1V0
or LDO_P5V_S3V3

DCDC_P5V_S1V25

FB

I L 4 I Electric load I

Figure 69 Measurement setup of switching node waveform for secondary power supply ICs
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1.10.4 Measurement result (for secondary power supply ICs)

Measurement results of switching node waveform for secondary power supply ICs are shown in Figure 70 to Figure 73.

i

Tout: 1.3A . 1V/div i Timescale: 200ns/div

Figure 70 DCDC_P5V_S1V25 switching node waveform

Tout; 2.0A  500mV/div }

WiRime mam

Timescale: 200ns/div

Figure 71 DCDC_P3V_S1V0 switching node waveform
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T e N s R S
Tout; 104 500mV/div § _ Timescale: 200ns/div_:

Figure 72 DCDC_P3V_S1V5 switching node waveform

'I'dug:‘i.'z'g o '5;0'0m'vi/:|'i\'/' o ;T'inn'e's:c'a'lé 'zio'dr_s;/id:i\:/:

Figure 73 DCDC_P3V_S1V8 switching node waveform
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2. EMC performance

REFRPTO001-EVK-001 is able to meet CISPR25 Class5 EMC test standard. In testing, CISPR standard is cleared without a common

mode noise filter.
2.1. Operating condition during EMC measurement
Operating condition of each power supply IC during EMC measurement is shown in Table 4.

Table 4 Operating condition of REFRPT001-EVK-001 during EMC measurement

Symbol name Output loads Operating condition

DCDC_P5V Vout=5.02V, lout=0.3V Enabled, SSCG ON, Forced PWM mode
DCDC_P5V_S1V25 Vout=1.25V, lout=1.32A Enabled
LDO_P5V_S3V3 Vout=3.33V, lout=0.26A Enabled
DCDC_P3V Secondary DCDCs, PSW Enabled, SSCG ON, Forced PWM mode
DCDC_P3V_S1V0 Vout=1.01V, lout=2.2A Enabled, Forced PWM mode
DCDC_P3V_S1V5 Vout=1.52V, lout=1.49A Enabled, Forced PWM mode
DCDC_P3V_S1Vv8 Vout=1.80V, lout=1.22A Enabled
DCDC_P3V_PSW Vout=3.23V, lout=0.38A On
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2.2. EMC measurement result

2.2.1 Conductive noise measurement result

Conductive noise measurement result of REFRPT001-EVK-001 is shown in Figure 74.
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Figure 74 Conductive noise emission of REFRPT001-EVK-001

2.2.2 Radiated noise (Antenna face in horizontal direction) measurement result

Radiated noise with antenna face in horizontal direction of REFRPT001-EVK-001 is shown in Figure 75.
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Figure 75 Radiated noise emission (antenna horizontal) of REFRPT001-EVK-001
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2.2.3 Radiated noise (Antenna face in vertical direction) measurement result
Radiated noise with antenna face in vertical direction of REFRPT001-EVK-001 is shown in Figure 76.
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Figure 76 Radiated noise emission (antenna vertical) of REFRPT001-EVK-001
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3. Thermal measurement

The following section shows the thermal measurement results of the REFRPT001-EVK-001 under the specified load conditions.

3.1. Measurement setup

In the thermal measurement of REFRPT001-EVK-001, measurement is performed with the following setup.

Thermography

@—0— DCDC_P5V —[ DCDC_P5V_S1V25 Resistor [
LDO_P5V_S3V3 Resistor [

DCDC_P3V ~ |—@— DCDC_P3V_S1V0 Resistor [

@— DCDC_P3V_S1V5 Resistor [

@—| bcbc_p3v_sivs Resistor I

DCDC_P3V_PSW Resistor I

Figure 77 Measurement setup of REFRPT001-EVK-001 during thermal measurement
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3.2. Measurement result
Thermal measurement result of REFRPT001-EVK-001 is shown below. Measurement result is shown as the difference from room

temperature.

LINI+ * -T9ISS'e 21300
- e 9

: o B R e = %) 705 °C
; — : 700
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Figure 78 Thermal measurement result of REFRPT001-EVK-001
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Notice

10)

11)

12)

13)

Notes

The information contained herein is subject to change without notice.

Before you use our Products, please contact our sales representative and verify the latest specifica-
tions :

Although ROHM is continuously working to improve product reliability and quality, semicon-
ductors can break down and malfunction due to various factors.

Therefore, in order to prevent personal injury or fire arising from failure, please take safety
measures such as complying with the derating characteristics, implementing redundant and
fire prevention designs, and utilizing backups and fail-safe procedures. ROHM shall have no
responsibility for any damages arising out of the use of our Poducts beyond the rating specified by
ROHM.

Examples of application circuits, circuit constants and any other information contained herein are
provided only to illustrate the standard usage and operations of the Products. The peripheral
conditions must be taken into account when designing circuits for mass production.

The technical information specified herein is intended only to show the typical functions of and
examples of application circuits for the Products. ROHM does not grant you, explicitly or implicitly,
any license to use or exercise intellectual property or other rights held by ROHM or any other
parties. ROHM shall have no responsibility whatsoever for any dispute arising out of the use of
such technical information.

The Products specified in this document are not designed to be radiation tolerant.

For use of our Products in applications requiring a high degree of reliability (as exemplified
below), please contact and consult with a ROHM representative : transportation equipment (i.e.
cars, ships, trains), primary communication equipment, traffic lights, fire/crime prevention, safety
equipment, medical systems, servers, solar cells, and power transmission systems.

Do not use our Products in applications requiring extremely high reliability, such as aerospace
equipment, nuclear power control systems, and submarine repeaters.

ROHM shall have no responsibility for any damages or injury arising from non-compliance with
the recommended usage conditions and specifications contained herein.

ROHM has used reasonable care to ensure the accuracy of the information contained in this
document. However, ROHM does not warrants that such information is error-free, and ROHM
shall have no responsibility for any damages arising from any inaccuracy or misprint of such
information.

Please use the Products in accordance with any applicable environmental laws and regulations,
such as the RoHS Directive. For more details, including RoHS compatibility, please contact a
ROHM sales office. ROHM shall have no responsibility for any damages or losses resulting
non-compliance with any applicable laws or regulations.

When providing our Products and technologies contained in this document to other countries,
you must abide by the procedures and provisions stipulated in all applicable export laws and
regulations, including without limitation the US Export Administration Regulations and the Foreign
Exchange and Foreign Trade Act.

This document, in part or in whole, may not be reprinted or reproduced without prior consent of
ROHM.

Thank you for your accessing to ROHM product informations.
More detail product informations and catalogs are available, please contact us.
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