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S6BP401A
Power Management IC

for Automotive ADAS Platform

Quad Buck 2.1 MHz DC/DC Converter and Dual LDO with Watchdog Timer

S6BP401A is a power management IC, consists of quad buck 2.1 MHz DC/DC converter with built-in switching FETs, dual Low
Drop-out regulator (LDOs) and a digital windowed watchdog timer. Having the switching FETs built-in, S6BP401A realizes high
power conversion efficiency and high switching frequency up to 2.4 MHz. The internal FETs are capable to handle up to 3 Aload. As
S6BP401A employs the current mode architecture, it has fast load transient response. Built-in output voltage setting resistors and
compensation circuits reduce BOM cost and component area.

Features
B Quad Buck DC/DC Converter (DD1 to DD4) Block Dlagram
OVIN Input Range: 4.5 V to 55 V
O Switching Frequency
O External clock mode: 1.8 MHz to 2.4 MHz
O Internal clock mode: 2.0 MHz to 2.2 MHz
O Built-in Switching FETs up to 3 A
O Built-in Output Voltage Setting Resistors
O Built-in Compensation Circuits

S6BP401A : PMIC

5V —> —» 1.20Vto 1.575V/2A

—» 1.00 Vto 1.275V/3 A
DC/DC converter

M Dual LDO (LD1, LD2)
OVIN Input Voltage Range: 2.97 V to 55 V
O Built-in Output Voltage Setting resistors

B Power Good Monitor Output for each DC/DC Converters,

—» 1.20 Vto 2575V /2A
—» 33Vto34V/1A

—> 33V1t034V/02A

LDOs
HBuilt-in Windowed Watchdog Timer (WDT)
B Under Voltage Lockout (UVLO)
B Thermal Shutdown (TSD)
B Over Current Protection (OCP)
B Over Voltage Protection (OVP)
HIndependent Enabling for each DC/DC Converters and LDOs
M| oad-independent Soft-Start

—»1.20Vt02.875V/0.5A

Power Good — J;;

Watch Dog —t—

HBuilt-in Discharge Resistors
B Small 6 mm x 6 mm QFN-40 Package
BAEC-Q100 compliant (Grade-1)

Applications

B Automotive Applications
B Advanced Driver Assistance Systems (ADAS)
M Camera Systems such as Security Camera

M Industrial Applications

San Jose, CA 95134-1709 e 408-943-2600
Revised January 16, 2020

Cypress Semiconductor Corporation .
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More Information

Cypress provides a wealth of data at www.cypress.com/pmic to help you to select the right PMIC device for your design, and to help
you to quickly and effectively integrate the device into your design. Following is an abbreviated list for S6BP401A:

HMOverview: Automotive PMIC Portfolio, Automotive PMIC B Evaluation Kit Operation Manual:

Roadmap 0 S6SBP401AM2SA1001: Power block for automotive
B Product Selector: ADAS platform

OS6BP401A: 6 ch Automotive PMIC for ADAS mRelated Products:
M Application Notes: Cypress offers S6BP401A application O S6BP201A, S6BP202A, S6BP203A:

notes. Recommended application notes for getting started 1 ch Buck-Boost Automotive PMIC

with S6BP401A are: O S6BP501A, S6BP502A:

O0AN98649: How to Design a Power Management System 3 ch Automotive PMIC for Instrument Cluster

O0AN201006: Thermal Considerations and Parameters

Document Number: 002-03341 Rev.*| Page 2 of 41
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S6BP401A

1. Typical Application
Figure 1-1 Typical Application
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2. Pin Configuration

Figure 2-1 Pin Configuration

S6BP401A
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3. Pin Functions

Table 3-1 Pin Functions

S6BP401A

Functional | pin Number | Pin Name | 10 Description P,f,’;tsggiing Urhen
19 EN1 I Enable input terminal of DD1. Ground
30 FB1 I Output voltage feedback terminal of DD1. Ground
DDA 33 PG1 O |Power good output terminal of DD1. Ground
29 PVCCH1 - Power supply terminal of DD1. VCC
28 LX1 O |Inductor connect terminal of DD1. Leave pin open
27 PGND1 - Power ground terminal of DD1. Ground
18 EN2 I Enable input terminal of DD2. Ground
20 FB2 I Output voltage feedback terminal of DD2. Ground
DD2 31 PG2 O |Power good output terminal of DD2. Ground
21,22 PVCC2 - Power supply terminal of DD2. VCC
23,24 LX2 O  |Inductor connect terminal of DD2. Leave pin open
25, 26 PGND2 - Power ground terminal of DD2. Ground
17 EN3 I Enable input terminal of DD3. Ground
9 FB3 I Output voltage feedback terminal of DD3. Ground
DD3 10 PG3 O |Power good output terminal of DD3. Ground
8 PVCC3 - Power supply terminal of DD3. VCC
7 LX3 O  |Inductor connect terminal of DD3. Leave pin open
6 PGND3 - Power ground terminal of DD3. Ground
16 EN4 I Enable input terminal of DD4. Ground
2 FB4 I Output voltage feedback terminal of DD4. Ground
DD4 1 PG4 O |Power good output terminal of DD4. Ground
3 PVCC4 - Power supply terminal of DD4. VCC
4 LX4 O  |Inductor connect terminal of DD4. Leave pin open
5 PGND4 - Power ground terminal of DD4. Ground
15 ENLA1 I Enable input terminal of LD1. Ground
LD1 36 PVCCL1 - Power supply terminal of LD1. VCC
35 LDO1 O  |Output terminal of LD1. Leave pin open
14 ENL2 I Enable input of LD2. Ground
LD2 40 PGL2 O |Power good output terminal of LD2. Ground
37 PVCCL2 - Power supply terminal of LD2. VCC
38 LDO2 O  |Output terminal of LD2. Leave pin open
WDT 12 WDI I Trigger input terminal of WDT. Ground
13 RST O |Reset input terminal of WDT. Ground
SYNC 1" SYNC I External clock input terminal. Ground
- 34 VCC Power supply terminal for analog controller. -
- 2| wREG | o |rlemalsyeny iotage capaciorieminal oNOT |
- 39 GND - Ground terminal for analog controller. -
- EP EP - Exposed pad. Connect to ground plane. -
) CP1, CP2, CP ) Corner pad for reinforcing attachment to a board. _
CP3, CP4 Connect to ground plane.

Document Number: 002-03341 Rev.*|
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4. Preset Output Voltage
Table 4-1 Preset Output Voltage (Buck DC/DC Converter)
Channel Preset Output Soft-start Time Maximum Output Under Voltage Over Voltage
Voltage [V] [ms] Current [mA] Threshold [%] Threshold [%]
1.200 1.200
1.225 1.225
1.250 1.250
1.275 1.275
1.300 1.300
DD1 1325 1325 2000 94.0 106.0
1.500 1.500
1.525 1.525
1.550 1.550
1.575 1.575
1.000 1.000
1.025 1.025
1.050 1.050
1.075 1.075
1.100 1.100
1.125 1.125
DD2 1150 1150 3000 94.0 106.0
1.175 1.175
1.200 1.200
1.225 1.225
1.250 1.250
1.275 1.275
1.200 1.200
1.225 1.225
1.250 1.250
1.275 1.275
1.500 1.500
1.525 1.525
1.550 1.550
1.575 1.575
DD3 1800 1800 2000 95.2 106.0
1.825 1.825
1.850 1.850
1.875 1.875
2.500 2.500
2.525 2.525
2.550 2.550
2.575 2.575
3.300 3.300
3.325 3.325
DD4 3.350 3.350 1000 95.5 106.0
3.375 3.375
3.400 3.400
Notes:

- Soft-start time values are at fosc = 2.1 MHz

—  See 8. Electrical Characteristics for the minimum or maximum values of output voltage, under voltage threshold and over

voltage threshold.

Document Number: 002-03341 Rev.*|
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Table 4-2 Preset Output Voltage (LDO)
Channel Preset Output Soft-start Time Maximum Output Under Voltage Over Voltage
Voltage [V] [ms] Current [mA] Threshold [%] Threshold [%]
3.300 3.300
3.325 3.325
LD1 3.350 3.350 200 94.0 106.0
3.375 3.375
3.400 3.400
1.200 1.200
1.225 1.225
1.250 1.250
1.275 1.275
1.800 1.800
1.825 1.825
LD2 500 94.0 106.0

1.850 1.850
1.875 1.875
2.800 2.800
2.825 2.825
2.850 2.850
2.875 2.875

Notes:

—  Soft-start time values are at fosc = 2.1 MHz

—  See 8. Electrical Characteristics for the minimum or maximum values of output voltage, under voltage threshold and over

voltage threshold.

Document Number: 002-03341 Rev.*|
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S6BP401A

5. Architecture Block Diagram

Figure 5-1 Architechture Block Diagram
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S6BP401A
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6. Absolute Maximum Ratings

Table 6-1 Absolute Maximum Ratings

i Rating :
Parameter Symbol Condition Min Max Unit
Vvce VCC -0.3 +6.9 \%
Power supply voltage Vevece PVCC1, PVCC2, PVCC3, PVCC4 -0.3 +6.9 \Y
VpveeL PVCCL1, PVCCL2 -0.3 +6.9 \
VEN EN1, EN2, EN3, EN4, ENL1, ENL2 -0.3 +6.9 \Y
Vwbi WDI -0.3 +6.9 Vv
Vsvne SYNC -0.3 +6.9 \Y
Input voltage
Vrs FB1, FB2, FB3, FB4 -0.3 +6.9 \Y
Vpa PG1, PG2, PG3, PG4, PGL2 -0.3 +6.9 \Y
VRsT RST -0.3 +6.9 \%
LX voltage Vix LX1, LX2, LX3, LX4 -0.3 +6.9 \Y
PVCC1 -VCC, PVCC2-VCC,
Veveevee | pycC3-vCC, PVCCA-VCC 03 +03 v
PGND1-GND, PGND2-GND,
VPGND-GND | pGND3-GND, PGND4-GND 03 0.3 v
. PVCC1-LX1, PVCC2-LX2,
Voltage difference Vpvee-Lx PVCC3-LX3, PVCCA-LX4 -0.3 +6.9 Y
VCC-EN1, VCC-EN2, VCC-ENS3,
VCC-EN4, VCC-EN1L, VCC-EN2L,
VVeGINRUT | \/GC.WDI, VCC-SYNC, VCC-FB1, 03 6.9 v
VCC-FB2, VCC-FB3, VCC-FB4
o Ta<+25°C,
Power dissipation Po Thermal resistance (Bsa): 18 °C /W (*1) ) 6940 mW
Junction temperature Ty - -40 +150 °C
Storage temperature Tste - -55 +150 °C

*1: When the IC is mounted on 76.2 mm x 114.3 mm four-layer epoxy board. IC is mounted on a four-layer epoxy board, which
terminal bias, and the IC’s thermal pad is connected to the epoxy board.

WARNING
1. Semiconductor devices may be permanently damaged by application of stress (including, without limitation, voltage, current or
temperature) in excess of absolute maximum ratings. Do not exceed any of these ratings.

Figure 6-1 Maximum Power Dissipation - Operating Ambient Temperature Characteristics
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7. Recommended Operating Conditions
Table 7-1 Recommended Operating Conditions
bol diti Value )
Parameter Symbo Condition Min Typ Max Unit
Vvee VCC +4.5 +5.0 +5.5 \%
Power supply voltage Vpvce PVCC1, PVCC2, PVCC3, PVCC4 Vvce - \%
Veveel PVCCL1, PVCCL2 +2.97 +5.0 Vvee \Y,
VEN EN1, EN2, EN3, EN4, ENL1, ENL2 0 - Vvee \%
Vwol WDI 0 - Vvee \%
Inout voltage Vsyne SYNC 0 - Vvce Y,
P g Vrs | FB1, FB2, FB3, FB4 0 i Vice Y
Vec PG1, PG2, PG3, PG4, PGL2 0 - +5.5 \
VRsT RST 0 - +5.5 \%
Operating ambient ) o
temperature Ta -40 +25 +125 C
WARNING:

1. The recommended operating conditions are required in order to ensure the normal operation of the semiconductor device. All of

the device's electrical characteristics are warranted when the device is operated under these conditions.

2. Any use of semiconductor devices will be under their recommended operating condition.

3. Operation under any conditions other than these conditions may adversely affect reliability of device and could result in device

failure.

4. No warranty is made with respect to any use, operating conditions or combinations not represented on this data sheet. If you
are considering application under any conditions other than listed herein, please contact sales representatives beforehand.

Document Number: 002-03341 Rev.*|
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8. Electrical Characteristics

S6BP401A

Vvce = Vevee = 5.0V, VeveeL = 5.0 V, Ta = Ty = -40 to +125 °C, unless otherwise noted. Typical values are at Ta = +25 °C.

Table 8-1 Electrical Characteristics

", Value :

Parameter Symbol Condition Min | Typ [ Max Unit

Supply Current
VCC pin,
Shutdown current Ivees VeNn1 = VeEnz = VEns = VEN4 = VENLL = - 1 10 A
Venz =0V

UVLO: Under Voltage Lockout (VCC)
Threshold voltage Vuvior | Vvce falling, UVLO stop voltage 3.80 3.95 4.10 \Y,
Hysteresis Vuvhys - 0.27 0.30 0.33 \Y,
TSD: Thermal Shutdown
Shutdown temperature TTsp Temperature rising - 165 (*1) - °C
Hysteresis TrspHvs - - 10 (*1) - °C
Enable Inputs (EN1, EN2, EN3, EN4, ENL1, ENL2)
Input high voltage VIHEN - 2.0 - Vvce \%
Input low voltage ViLen - 0 - 0.4 Y,
Input current lIHEN Ven=5.0V 33 50 100 HA
Pull down resistance Rppen - 50 100 150 kQ
Internal Linear Regulator Output (VREG)
Output voltage VVREG Vvcc =5.0V 1.74 1.80 1.86 V
I(\:/lua:.:fg:ym output Ivrec Vvec =5.0V 5 - - mA
Over voltage lockout Vvrecovr | VVRreG rising, Power fail 1.86 1.92 1.98 V
threshold Vvrecove | Vvrec falling, Power good 1.81 1.87 1.93 \%
Under voltage lockout Vvrecuvr | VReG rising, Power good 1.67 1.73 1.79 V
threshold Vvrecuvr | Vvrec falling, Power fail 1.62 1.68 1.74 \Y
Oscillator
Switching frequency | fosc - 20 | 212 | 22 | MHz
Synchronization Input (SYNC)
Input high voltage ViHsyYNC - 2.0 - Vvee \Y
Input Low voltage ViLsync - 0 - 04 \Y
Input current liHsyNe Ven=5.0V 33 50 100 A
Pull down resistance Rppsync - 50 100 150 kQ
Input frequency fsync - 1.8 2.1 2.4 MHz
Switching frequency fosc - - fsyne - MHz

Document Number: 002-03341 Rev.*|
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Parameter Symbol Condition ialug Unit
Yy Min Typ Max

Power Good Monitor (PG1, PG2, PGL2)
Over voltage Ratio of power fail threshold to Vour1, Vourz,
threshold Vecov VourLz rising 104.5 106.0 107.5 %
Over voltage
hysteresis VpGovHys - 0.5 1.0 15 %
Under voltage Ratio of power fail threshold to Vour1, Vourz,
threshold VPeW | Vours falling 92.5 94.0 95.5 %
Under voltage
hysteresis VPGuvHYs - 0.5 1.0 15 %
Leakage current ILEAKPG Ve =5.0V - - 1 PA
Output low voltage VoLpc Irc =3 mMA - 0.15 0.30 \
Propagation time Trrc 5 % outside of the threshold, Power fail - 4 (*1) 8 (*1) ys
Power-on reset time Trprc Power good 8 10 12 ms
Power Good Monitor (PG3)
Over voltage . . -
threshold 9 Vpcov Ratio of power fail threshold to Vourts rising 104.5 106.0 107.5 %
Over voltage
hysteresis VpGovHys - 0.5 1.0 15 %
Under voltage . . .
threshold 9 Vecuv Ratio of power fail threshold to Vours falling 93.7 95.2 96.7 %
Under voltage
hysteresis VPGUVHYS - 0.5 1.0 15 %
Leakage current ILEAKPG Vpc =5.0V - - 1 A
Output low voltage VoLrc Irc = 3 MA - 0.15 0.30 \
Propagation time Terrc 5 % outside of the threshold, Power fail - 4 (*1) 8 (*1) ys
Power-on reset time TrprG Power good 8 10 12 ms
Power Good Monitor (PG4)
Over voltage . . .
threshold 9 Vecov Ratio of power fail threshold to Voura rising 104.5 106.0 107.5 %
Over voltage
hysteresis VpGovHys - 0.5 1.0 1.5 %
Under voltage . . .
threshold 9 Vecuv Ratio of power fail threshold to Vours falling 94.0 95.5 97.0 %
Under voltage
hysteresis VPGUVHYS - 0.5 1.0 1.5 %
Leakage current ILEAKPG Vee =5.0V - - 1 A
Output low voltage VoLpg lrc =3 MA - 0.15 0.30 vV
Propagation time Terc 5 % outside of the threshold, Power fail - 4 (*1) 8 (*1) us
Power-on reset time Trerc Power good 8 10 12 ms
Reset (RST)
g\rxggr\]/;gage Vrsov Ratio of power fail threshold to Vour.1 rising 104.5 106.0 107.5 %
Over voltage
hysteresis VRsovHYS - 0.5 1.0 15 %
:f}?g;:gﬁ'tage Vrswv | Ratio of power fail threshold to Vouris falling | 92.5 94.0 955 %
Under voltage
hysteresis VRsuUVHYS - 0.5 1.0 15 %
Leakage current ILeakrsT | VRsT =5.0V - - 1 A
Output low voltage VoOLRST Irc =3 mMA - 0.15 0.30 \
Propagation time TpPrsT 5 % outside of the threshold, Power fail - 4 (*1) 8 (*1) ys
Power-on reset time TrD Power good 25.6 32.0 38.4 ms
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Parameter Symbol Condition VAT Unit
y Min Typ Max
Watchdog Timer (WDI)
z\r/ﬁé‘:hdog sampling Tsam - 0.40 0.50 0.60 ms
Ignore window time Tiw - 25.6 32.0 38.4 ms
Open window time Tow - 25.6 32.0 384 ms
{'i%’ég open window Tiow - 102.4 128.0 153.6 ms
Closed window time Tew - 25.6 32.0 384 ms
Window watchdog
trigger time Two - 38.4 48 51.2 ms
Input high voltage ViHwWDI - 2.0 - Vvee Vv
Input low voltage ViLwol - 0 - 0.4 \
Input current linwD! Vwpl = 5.0 V 33 50 100 WA
Pull down resistance Reowbi - 50 100 150 kQ
DD1: Buck DC/DC Converter
Output voltage Vvee =5.0V,
accuracy Vout1 lours = 10 mA -1.8 0 +1.8 %
. Vvce = Vevec1 =4.51t05.5V, ) . .
DC regulation VREG1L lours = 00 2.0 A 15 (*1) 0 +5 (*1) mV
FB1 input resistance Rrs1 Veg1 =20V 95 190 285 kQ
Switching FET RonHs1 ILxe = 20 mA (PVCC1 to LX1) - 100 190 mQ
ON resistance RonLs1 lixs = -20 mA (LX1 to PGND1) - 65 125 mQ
Switching FET _
leakage current ILeaka lpvcc1 = 5.0V - 1 10 HA
Maximum output
P P loui | L=1.5pH 2 (*1) - - A
LX1 peak current limit ILimiTa L=15pH 2.5 (*1) - - A
Over voltage Vouri rising, Switching termination o
protection threshold Vower | hreshold 125.0 130.0 135.0 %
Over voltage
protection hysteresis Vovphyst i 20 50 8.0 %
FB1 discharge
resistance Rois1 - 160 400 640 Q
Sg;;iséﬁ;ttlme Tcoess1 | Tss1 = Vour1 X Tcoessi 0.9 1.0 1.1 ms/\V
DD2: Buck DC/DC Converter
Output voltage Vvce =5.0V, i o
accuracy Vour2 loura = 10 MA 1.8 0 +1.8 %
. Vvce = Vpvecz =4.5t05.5V
DC regulation VREG2 louts = 010 3.0 A -15 (*1) 0 +5 (*1) mV
FB2 input resistance Rrs2 Veg2 =20V 95 190 285 kQ
Switching FET RonHs?2 lLx2 = 20 mA (PVCC2 to LX2) - 85 165 mQ
ON resistance RonLsz2 ILx2 = -20 mA (LX2 to PGND2) - 55 105 mQ
Switching FET _
leakage current ILeak2 lpvcc2 = 5.0V - 1 10 HA
Maximum output
current P lout2 L=15pH 3 (*1) - - A
LX2 peak current limit ILimiT2 L=15pH 3.5(*1) - - A
Over voltage Vourz rising, Switching termination o
protection threshold Vovez | i reshold 125.0 130.0 135.0 &
Over voltage
protection hysteresis Vovehvsz i 2.0 50 8.0 %
FB2 discharge
resistance Rois2 - 160 400 640 Q
fg;tf-ﬁséfer;: ime Tcoessz | Tss2 = Voutz X Tcoess2 0.9 1.0 1.1 ms/V
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Parameter Symbol Condition VAT Unit
y Min Typ Max
DD3: Buck DC/DC Converter
Output voltage Vvee =5.0V,
accuracy Vours louts = 10 mA 18 0 1.8 %
: Vvee = Vpvees =4.5t0 5.5V, . .
DC regulation VREG3 lours = 010 2.0 A -15 (*1) 0 +5 (*1) mV
FB3 input resistance Rres Veez =2.0V 95 190 285 kQ
Switching FET RonHss lLxs = 20 mA (PVCC3 to LX3) - 100 190 mQ
ON resistance RonLss lLxs = -20 mA (LX3 to PGND3) - 65 125 mQ
Switching FET _
leakage current ILEAKS Ipvecs = 5.0V - 1 10 PA
Maximum output
curront P lours | L=1.5pH 2 (*1) - - A
LX3 peak current limit ILimiTs L=15pH 2.5 (*1) - - A
Over voltage Vourts rising, Switching termination o
protection threshold Vovps threshold 125.0 130.0 135.0 %
Over voltage
protection hysteresis Vovehyss i 20 50 8.0 %
FB3 discharge
resistance Robis3 - 160 400 640 Q
gg;tf-ﬁséﬁarrt]tt ime Tcoesss | Tsss = Vours X Tcoesss 0.9 1.0 11 ms/V
DD4: Buck DC/DC Converter
Output voltage Vvce = 5.0V, o
accuracy Vour4 loura = 10 MA -1.8 0 +1.8 %
. Vvece = Vevecsa =4.5105.5V, ) . .
DC regulation VREG4 loura =010 1.0 A 15 (*1) 0 +5 (*1) mV
FB4 input resistance Rre4 Vega =20V 95 190 285 kQ
Switching FET RonHs4 lLxa = 20 mA (PVCC4 to LX4) - 100 190 mQ
ON resistance Rontsa | lixa = -20 mA (LX4 to PGND4) - 65 125 mQ
Switching FET _
leakage current ILeaka lpvcca = 5.0V - 1 10 MA
Maximum output
current i loura | L=15pH 1 (1) - ; A
LX4 peak current limit ILimiTa L=15pH 1.5 (*1) - - A
Over voltage Voura rising, Switching termination o
protection threshold Vovpa threshold 125.0 130.0 135.0 %
Over voltage
protection hysteresis Vovehvss i 20 50 8.0 %
FB4 discharge
resistance Roisa - 160 400 640 Q
fg:];ﬁségrt]tt'me Tcoessa | Tssa = Vouta X Tcoessa 0.9 1.0 11 ms/V
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. Value q
Parameter Symbol Condition Min Typ Max Unit
LD1: LDO Regulator
Output voltage Vvce = 5.0V, i o
accuracy Vouris loutts = 10 mA 18 0 1.8 %
DC regulation VREGLL Vvce =_4.5 to 5.5V, Veveel1 = 2.97 to Vvce -15 (1) 0 +5 (*1) mv
loutLr = 0 to loutLy
Output FET _ )
leakage current ILEAkLL lpvect1=5.0V 1 10 HA
Maximum output | Veveern - Vouta 2 1.6 V 200 (*1) - - mA
current OUTLL 0.17 V < Vpvcerr- Vourt1 < 1.6 V 100 (*1) - - mA
_ Vpveerl - Vourt1 21.6 V 210 (*1) - - mA
Output current limit Iumrmes 0.17 V < Vevees- Vours < 1.6 V 105 (*1) B _ mA
LDO1 discharge Roist - 160 400 640 Q
resistance
?(());tf:r?é:iel’rt]ttlme Tcoesst1 | Tsst1 = Vouti1 X TcoessLi 0.9 1.0 1.1 ms/V
LD2: LDO Regulator
Output voltage Vvec =5.0V, i o
accuracy Vouriz loutz = 10 mA 18 0 +18 /0
DC regulation VreoL2 Vvce =_4.5 t0 5.5V, Vpvcerz = 2.97 to Vvee -15 (*1) 0 +5 (1) mv
loutL2 = 0 to loutL2
Output FET _
leakage current ILEAKL2 lpvcclz= 5.0V 1 10 KA
Maximum output | Vpveerz - Voutize 21.6 V 500 (*1) - - mA
current outL2 0.17 V = Vpvcerz- Vouti2 < 1.6 V 400 (*1) - - mA
_— Vevcerz - Voutiz 2 1.6 V 525 (*1) - - mA
Output current limit LMLz 0.17 V < Veveez- Vourz < 1.6 V 420 (*1) B _ mA
LDO?2 discharge Roist2 - 160 400 640 Q
resistance
Soft-start time T Tsstz = Vouria x T 0.9 1.0 11 msiV
coefficient COESSL2 sst2 = VoutL2 X TcoessL2 . . .

*1: The electrical characteristic is ensured by statistical characterization and indirect tests.
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9. Operating Mode List
Table 9-1 shows the operation list of S6BP401A.
Table 9-1 Operation Mode List
Condition Operating Block
EN1/ DD1/
T SYNC ENLA ENa/ Chip | \yREG LDO | dog Trige NS LDA DD/
’ ENg | Control Vonitor | Sync. DD/
ENL2 LD2
<TrsD LorH L L OFF OFF OFF OFF OFF OFF
<TrsD LorH L H ON ON OFF OFF OFF ON
<TrsD LorH H L ON ON ON OFF ON OFF
<TrsD LorH H H ON ON ON OFF ON ON
<TrsD clock L L OFF OFF OFF OFF OFF OFF
<TrsD clock L H ON ON OFF ON OFF ON
<TrsD clock H L ON ON ON ON ON OFF
<TrsD clock H H ON ON ON ON ON ON
> Trsp LorH L L OFF OFF OFF OFF OFF OFF
> Trsp LorH L H ON ON OFF OFF OFF OFF
= Trsp LorH H L ON ON OFF OFF OFF OFF
> Trsp LorH H H ON ON OFF OFF OFF OFF
> Trsp clock L L OFF OFF OFF OFF OFF OFF
= TrsD clock L H ON ON OFF OFF OFF OFF
= TrsD clock H L ON ON OFF OFF OFF OFF
> TrsD clock H H ON ON OFF OFF OFF OFF
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10. Function

10.1 Turning ON and OFF Sequence

When all of the enable input terminals (EN1, EN2, EN3, EN4, ENL1 and ENL2) are “Low”, the device is in shutdown state. When
any one or more than one of them go “High,” the device is initialized, then the internal linear regulator (VREG) starts generating 1.8
V internal supply voltage. After that, each DC/DC converters and LDOs state is transitioned to the state which can be started.

In order for the device to start, the VCC terminal voltage must be higher than the under-voltage lockout threshold (Vuvior + Vuvhys).

Figure 10-1 depicts the turning-on and off sequence where the enable signals are connected to VCC. Figure 10-2 depicts that where
the enable signals are respectively controlled after the IC is powered.

Figure 10-1 Turning ON and OFF Sequence (where EN1 and ENL1 are Connected to VCC)

Wee _/I(_\_ Vuvior + Vuvhys
o
VEn1 /
A R R

VEN L1

Vwes 8/ \_
Mo 100

Y /" VecutV,
ouTt A ey s o= L0114

> < TYP0.92ms(*1)
1

VRsT

1 1
Initialization Tro
(TYP:1ms)

Time

*1: Given that the system employs the same external parts with those specified in “11. Application Circuit Example”.
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Figure 10-2 Turning ON and OFF Sequence (where EN1 and ENL1 are Respectively Controlled)

BP401A

Vee

VEnt

VEN L1

VVR EG

VOUTl

VOUTLl

VR ST

=4----

~ -~ °r

pcuvtVeGuvHys

1

1 1
Initialization
(TYP:1ms)

TRD

(TYP:1ms)

Time

*1: Given that the system employs the same external parts with those specified in “11. Application Circuit Example”.
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10.2 Over Current Protection

The over current protection of the DC/DC converters detects the inductor peak current with on-resistance of Internal high side
switching FET. If the DC/DC converter is over current state, the corresponding output voltage is decreased. If the device returns
from over current state, the output voltage is target voltage.

Each LDOs equips foldback current limiter in order to prevent the IC itself from being damaged or destroyed. The curve of output
current and output voltage in over current state is shown in the Figure 10-3.

Figure 10-3 LDO Foldback Over Current Protection Characteristic

Voltage

VOUTLl
VOUTL2

Current
ISLl IOUTLl ILIMITLl
ISL2 IOUTL2 ILIMITL2

10.3 Over Voltage Protection

The over voltage protection of the DC/DC converters detects the output voltage. If the DC/DC converter is over voltage state, the
corresponding channel stops switching and inductor connecting terminal (LX1, LX2, LX3, LX4) is held at high impedance. If the
device returns from over voltage state, the channel returns switching automatically.

Figure 10-4 Over Voltage Protection Timing Chart

VENllVENZI
VEN31VEN4 VOVPHYSl' VOVPHYSZ'
T Vovphysa: YovpHyss ~~ 7 VOVPl’ VOVPZ!
_________________ N _/ Voves: Yovps

VOUT11VOUT2v
VOUTSYVOUT4

—
0
)
Q- -

Vee1:Vegas
Veea Vecs

3
2

LX1, LX2,
LX3, LX4 | Hi-Z Switching Hi-Z Switching |

Discharge | ON OFF |

Time
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10.4 Thermal Shutdown (TSD)

If the junction temperature reaches +165 °C, all DC/DC converters and LDOs stop outputting voltage. Then the discharge operation
is carried out to discharge the output capacitor (The discharge operation continues until the state of the thermal shutdown released.)
When the junction temperature drops below +155 °C, the soft-starters activate regulators and start generating voltage gradually if
the enable is "High."

Figure 10-5 Thermal Shutdown Timing Chart

T l <= 155 deg.
VENl
VOUTl
<> <>
Soft-Start Soft-Start

Time

10.5 Under Voltage Lockout (UVLO)
If the VCC terminal voltage (Vvcc) drops below the lower UVLO threshold (Vuvior), all DC/DC converters (DD1, DD2, DD3, DD4),

LDOs (LD1, LD2), windowed watchdog timer (WDT) and the internal linear regulator (VREG) stop working. When the VCC terminal
voltage (Vvcc) is raised higher than the higher UVLO threshold (Vuvior + Vuvhys), the device returns automatically.

10.6 Soft-Start Operation
S6BP401A equips load-independent soft-start function in order to prevent the DC/DC converters and LDOs from having rush current

at the start-up. The soft-start timing is shown in the Figure 10-6, and is given by the following equation;

Tss = Vour X Teopss, Where

Tss [ms] : Soft-start time
Vour [V]: Output voltage (Vourt1, Vourz, Vours, Vout4, Vouttt, VoutL2)
Tcoess [ms/V] : Soft-start time coefficient (Tcoess1, Tcoess2, Tcoesss, Tcoess4, TcoessL1, TCOESSL2)
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Figure 10-6 Soft-Start Operation Timing Chart
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10.7 Discharge Operation
When an enable signal goes “Low”, the corresponding output capacitor is discharged by the internal discharge resistor and the
output voltage is decreased gradually. Note that the discharge time is not consistent: it depends on the output load current.

As for a DC/DC converter, the output capacitor is discharged from FB1, FB2, FB3 and FB4 terminal to PGND1, PGND2, PGND3
and PGND4 terminal respectively. As for a LDO, the output capacitor is dis-charged from LDO1, LDO2 terminal to GND terminal.

The discharge time required to decrease the output voltage by 90 % without any explicit load given by the following equation;

Tpis = 2.3 X Rpis X Coyr, Where

Tois [ms] : Discharge time
Rois [kQ] : Discharge resistance (Rois1, Rois2, Roiss, Rois4, RoisL1, RoisL2)
Cour [UF] : OQutput capacitor

Figure 10-7 Discharge Diagram (DC/DC Converter)
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Figure 10-8 Discharge Diagram (LDO)
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10.8 Power Good Monitor and Reset Function

Each DC/DC converters and LDOs has power good function to indicate whether the output voltage is in the expected range. The
Table 10-1 describes the power good pin names and their functions of each DC/DC converters and LDOs. The Figure 10-9 and
Figure 10-10 depict power-good timing chart.

Table 10-1 Power Good Monitor and Reset Function Pin List

Channel

Pin Name

Description

DD1

PG1

Enabling DD1 is followed by rising of the DD1 output voltage (Vout1). Once Vour1 reaches within the power
good range (Vecuv + Vecuvhys < Voutt < Vecov — Vecovhys), the power good monitor output (PG1 terminal)
changes its state from “Low” to “Open” after a power-on-reset time (Trrc). When Vour is out of the power
good range (Vout1 < Vpecuv or Vout1 2 Vecov), PG1 terminal changes its state from “Open” to “Low” after the
propagation delay (Terc). The glitch within Terc does not affect the power good monitor output.

DD2

PG2

Enabling DD2 is followed by rising of the DD2 output voltage (Voutz). Once Vourz reaches within the power
good range (Vecuv + Vrcuvhys < Vour2 < Vecov — Vecovhys), the power good monitor output (PG2 terminal)
changes its state from “Low” to “Open” after a power-on-reset time (Trec). When Vour: is out of the power
good range (Vout2 < Vpecuv or Voutz 2 Veeov), PG2 terminal changes its state from “Open” to “Low” after the
propagation delay (Trrc). The glitch within Tepc does not affect the power good monitor output.

DD3

PG3

Enabling DD3 is followed by rising of the DD3 output voltage (Vours). Once Vours reaches within the power
good range (Vpecuv + Vpecuvhys < Vouts < Veeov — VreovHys), the power good monitor output (PG3 terminal)
changes its state from “Low” to “Open” after a power-on-reset time (Trrc). When Vours is out of the power
good range (Vourts < Veauv or Vouts 2 Vecov), PG3 terminal changes its state from “Open” to “Low” after the
propagation delay (Trrc). The glitch within Tepc does not affect the power good monitor output.

DD4

PG4

Enabling DD4 is followed by rising of the DD4 output voltage (Vouts). Once Vouts reaches within the power
good range (Vpecuv + Vpecuvhys < Vouts < Vecov — Vreovhys), the power good monitor output (PG4 terminal)
changes its state from “Low” to “Open” after a power-on-reset time (Trec). When Vours is out of the power
good range (Vouts < Vpecuv or Vouts 2 Vecov), PG4 terminal changes its state from “Open” to “Low” after the
propagation delay (Trrc). The glitch within Tepc does not affect the power good monitor output.
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Channel | Pin Name

Description

LD1 RST

Enabling LD1 is followed by rising of the LD 1 output voltage (VoutL1). Once VourL1 reaches within the power
good range (Vrsuv + VrsuvHys < VouTtL1 < Vrsov - Vrsovhys), the RST terminal changes its state from “Low”
to “Open” after a power-on-reset time (Tro). When VourL1 is out of the power good range (VoutL1 £ Vrsuv or
VoutL1 = Vrsov), RST terminal changes “Open” to “Low” after the propagation delay (Trrst). The glitch within
TersT does not affect the power good monitor output.

LD2 PGL2

Enabling LD2 is followed by rising of the LD2 output voltage (Voutiz2). Once Vouriz reaches within the power
good range (Vecuv + Vecuvhys < VoutL2 < Veeov — Vecovhys), the power good monitor output (PGL2
terminal) changes its state from “Low” to “Open” through the power-on-reset time (Trrc). When VourL2 is out
of the power good range (VoutL2 < Vecuv or VoutL2 = Vpecov), PGL2 terminal changes “Open” to “Low” after
the propagation delay (Trrc). The glitch within Tere does not affect the power good monitor output.

Figure 10-9 Power-Good Monitor Output Timing Chart (PG1, PG2, PG3, PG4, PGL2)
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Figure 10-10 Power-Good Monitor Output Timing Chart (RST)
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10.9 Watchdog Timer
S6BP401A employs a digital windowed watchdog timer. The digital windowed watchdog timer starts monitoring trigger signal, when
the LD1 output voltage (VoutL1) reaches the power good level after enabling LD1.

Figure 10-11 shows the state diagram of the digital watchdog timer. There are six states in the diagram. In the normal operation, the
state is expected to move back and forth between “CW” and “OW”,

At first, as described in the section 10.8, enabling LD1 brings “RESET” state, and the “RESET” state is kept for the “Reset Time
(Trp)” outputting “Low” from RST terminal.

In the second, after Tro in the “RESET” state, the state will transition to “Ignore Window (IW)”, and let RST terminal be “Open”. The
“IW” state will be elapsed in the “Ignore Window Time (Tw.)”

In the third, after elapsing, the state will transition to “Long Open Window (LOW)” state, and let RST terminal be “Open.” In this state,
a trigger signal is expected to be input: if an input trigger arrives, the state will immediately transition to the “Closed Window (CW)”
state. Without an input trigger in the “Long Open Window Time (TLow,)” the state will be elapsed and will transition to “RESET” state.

In the “CW” state, a trigger signal is expected NOT to be input: if an input trigger arrives, the state will immediately transition to the
“RESET” state. Without an input trigger in the “Closed Window Time (Tcw,)” the state will be elapsed and will transition to “Open
Window (OW)” state.

In the “OW” state, a trigger signal is expected to be input: if an input trigger arrives, the state will immediately transition to the
“Closed Window (CW)” state. Without an input trigger in the “Open Window Time (Tow,)” the state will be elapsed and will transition
to “RESET” state.

Figure 10-14 shows that to avoid wrong triggering due to glitch noise two “High” samples followed by two “Low” samples to input
WDI pin are decoded as a trigger.

In any states above, a power failure of LD1 will cause a transition to “OFF” state, and output “Low” from RST terminal until LD1 goes
well.

Figure 10-11 Watchdog Timer State Diagram
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Figure 10-12 Window Watchdog Timing Chart (WDI)
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Figure 10-13 Window Watchdog Timing Chart (LD1)
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Figure 10-14 De-glitch of Window Watchdog Trigger Pulse
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10.10Internal Linear Regulator Output (VREG)
S6BP401A equips a 1.8 V linear regulator as the power source for its internal circuit. Alow ESR 1.0 yF ceramic capacitor should be
connected from VREG pin to GND. VREG is not designed to supply to external load.

Unless the VREG terminal voltage is in the range between the over voltage lockout level Vvrecovr and the under voltage lockout
level Vvrecuvr, S6BP401A considers it abnormal and halts all DC/DC converters, LDOs and windowed watchdog timer. When the
VREG terminal voltage returns to the power good voltage range (Vvrecuvr < VvreG < Vvrecovr), S6BP401A returns the DC/DC
converters, LDOs and window watchdog timer to the normal mode. Soft-start circuits of each regulator gradually generates supply
voltage as described in the section 10.6.

Figure 10-15 VREG OVLO/UVLO Timing Chart
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VREGOVF
VVREG
xVREGUVR
VENerENzr VREGUVF
Vens Venas
Veniw Vene ‘l.‘ ______________________________
VOUTl i
= = =
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1 [ 1 ! (- 1 1 [
VOUT2 : [ 1 : [ ] : 1 ;_
1 S Ne————_ L _ N 1 o .
N 1> & =
' | Soft-Start , 'Soft-Start ! | Soft-Start
: : 1 : 1 ' 1 : : '
Vours o ' [
Do = L >
') Soft-Start . ISoft-Start ! | Soft-Start
1 1 1 ] 1
Vouta | i | |
SO S S S
' | Soft-Start ,  !Soft-Start ! | Soft-Start
1 1 1 1 9 ] 1
1 1 1 1 1 1
VouTt1 [ N [
= Do L <>
' Soft-Start  'Soft-Start ' ! Soft-Start
1 1 ' | ! 1 | 1 1 '
Vourte2 | | i | | | !
ST > T S
*\\ Soft-Start ' \\ Soft-Start \\Soft-Start
Initialization Initialization Initialization
Time
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11.Application Circuit Example

Figure 11-1 Application Circuit Example
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Table 11-1 Parts List

Symbol Parts Part Number Specifications Vendor
C1 Ceramic Capacitor |CGA5L1X7R1C106K160AC 10 uF TDK
Cc2 Ceramic Capacitor |CGABP1X7R1C226M250AC 22 uF TDK
C3 Ceramic Capacitor |CGA6P1X7R1C226M250AC 22 pF TDK
Cc7 Ceramic Capacitor |CGA5L1X7R1C106K160AC 10 pF TDK
C8 Ceramic Capacitor |CGABP1X7R1C226M250AC 22 uF TDK
C9 Ceramic Capacitor |CGABP1X7R1C226M250AC 22 uF TDK
Cc10 Ceramic Capacitor |CGAB6P1X7R1C226M250AC 22 pF TDK
C15 Ceramic Capacitor |CGA5L1X7R1C106K160AC 10 uF TDK
C16 Ceramic Capacitor |CGABP1X7R1C226M250AC 22 uF TDK
C17 Ceramic Capacitor |CGABP1X7R1C226M250AC 22 uF TDK
C21 Ceramic Capacitor |CGA5L1X7R1C106K160AC 10 uF TDK
C22 Ceramic Capacitor |CGAB6P1X7R1C226M250AC 22 pF TDK
Cc23 Ceramic Capacitor |CGABP1X7R1C226M250AC 22 uF TDK
Cc27 Ceramic Capacitor |CGA3E1X7R1C105M080AC 1 uF TDK
C28 Ceramic Capacitor |CGA3E1X7R1C105M080AC 1uF TDK

C30 Ceramic Capacitor |CGA3E1X7R1C105M080AC 1 uF TDK
C31 Ceramic Capacitor |CGA5L1X7R1C106K160AC 10 uF TDK
C33 Ceramic Capacitor |CGA3E1X7R1C105M080AC 1 uF TDK
C34 Ceramic Capacitor |CGA3E1X7R1C105M080AC 1 uF TDK
L1 Inductor CLF6045T-1R5N-D 1.5 uH TDK
L2 Inductor CLF6045T-1R5N-D 1.5 uH TDK
L3 Inductor CLF6045T-1R5N-D 1.5 uH TDK
L4 Inductor CLF6045T-1R5N-D 1.5 uH TDK
R5 Resistor RG1608P-473-B 47 kQ SSM
R6 Resistor RG1608P-473-B 47 kQ SSM
R7 Resistor RG1608P-473-B 47 kQ SSM
R8 Resistor RG1608P-473-B 47 kQ SSM
R9 Resistor RG1608P-473-B 47 kQ SSM
R10 Resistor RG1608P-473-B 47 kQ SSM
TDK : TDK Corporation

SSM :
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12.Reference Data

S6BP401A

The followings are the reference data measured under the conditions shown in ”11. Application Circuit Example”.

Figure 12-1 DC/DC Converter
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S6BP401A
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Figure 12-2 LDO Regulator
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13.0rdering Information

Table 13-1 Ordering Information

Part Number (MPN) (*1) =TT OUI;%‘: V°"g'~‘|’3e4["] . " Package
SonPao A aN18900" 1250 | 1.250 | 1.250 | 3.375 | 3.325 | 1.850
A 1250 | 1250 | 1.850 | 3.375 | 3.300 | 2.800
SOBPA0 1 AJON{B20D 1.200 | 1.100 | 1.800 | 3.300 | 3.300 | 2.800 Plastic, QFN (0.50 mm pitch),
A 1250 | 1125 | 2.550 | 3.375 | 3.325 | 1.850 40-pin (VND040)
Byl ALISN1B000. 1250 | 1125 | 2.550 | 3.350 | 3.325 | 1.850
SanP AT ANoN 15900" 1250 | 1125 | 2.550 | 3.375 | 3.325 | 2.800

MPN: Marketing Part Number
*1: Please contact our sales division for the output voltage combination not mentioned in this table.

Part Numbering Conventions

These ICs follow the part numbering convention described in the following table. Each single-character is alphanumeric (0, 1, 2, ..

9,A, B, ..., Z) unless stated otherwise. The part numbers are defined as follows.

Figure 13-1 Part Numbering Conventions

S6BP 401 AXXSNLIBXO0O0

J EE— Fixed on 00
Packed number: 0 = 4000 pcs / Tape and Reel

2= 200 pcs/ Tape and Reel
Packing: B = 13 inch Tape and Reel
Package: N1 = QFN, Pd-PPF/Low-Halogen
Reliability Grade: S = 10 ppm
Preset Condition
Revision: A = 1st Revision
Product ID: 01
Topology: 4 = Switch-Mode Power Supply
Product Type: P = Power Management IC
Product Class: 6B = Automotive Analog
Company ID: S = Cypress
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14.Package Dimensions

S6BP401A
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SIDE VIEW
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SYMBOL
MIN. [NOM.|MAX.
A — | — [o90
Al 0.00 | — [0.05
A3 0.20 REF
6.00 BSC
E 6.00 BSC
b 0.20 | 0.25 [0.30
D2 4.20 BSC
E2 4.20 BSC
e 0.50 BSC
c 0.50
L 0.30 | 040 | 0.50
N 40
ND 10
NF 10

SEATING PLANE

AL I\

A

(o

DETAILA DETAILB

NOTES
1. ALL DIMENSIONS ARE IN MILLIMETERS.

2. DIMENSIONING AND TOLERANCIN G CONFORMS TO ASME Y14.5-1994.
3.NISTHETOTALNUMBER OF TERMINALS.
DIM ENSION “b” APPLIES TO METALLIZED TE RMINAL AND ISMEASURED BETWEEN 0.15 AND

0.30mm FROM TERMINAL TIP.IF THE TERMINALHA S THE OPTIONAL RADIUS ON THE OTHER
END OF THE TERMINAL. THE DIMENSION “b “SHOULD NOT BE MEASURED IN THAT RADIUS ARE A

AND AND NE REFERTO THENUMBER OF TERMINALS ON EACH D AND E RESPECTIVELY.

APIN #1 ID ON TOPWILL BE LOCATED WITHIN INDICATED ZONE.

ABILATERAL COPLANARITY ZONE APPLIES TO THE EXPOSED HEAT SINK SLUG ASWELL AS
THE TERMINALS.

/B\REINFORCEMENT LAND SIZE 0.35mm SQ.
9. JEDEC SPECIFICATION NO. REF.: N/A.

002-10861 **

PACKAGE OUTLINE, 40 LEAD QFN
6.0X6.0X0.9 MM VND040 4.2X4.2 MM EPAD Rev* 4
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15.Major Changes

Spansion Publication Number: S6BP401A_DS405-00024

Page ‘ Section ‘ Change Results

Revision 0.1 (February 19, 2015)

- | - | Initial release

NOTE: Please see “Document History” about later revised information.
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Document History

Document Title: S6BP401A Power Management IC for Automotive ADAS Platform
Document Number: 002-03341

S6BP401A

Revision ECN Subg;tseslon Description of Change

New Spec.

4922113 | 09/16/2015 Updated Ordering Information

Updated “3. Pin Functions”

Updated “6. Absolute Maximum Ratings”

Updated “7. Recommended Operating Conditions”
Added “Development Support”

Added “12. Reference Data”

Updated “13. Ordering Information”

*A 5085035 | 01/14/2016

Added “AEC-Q100 compliant (Grade-1)”" in “Features”
Added the following values in “8. Electrical Characteristics”
Supply Current
Ilvces: Max value
UVLO: Under Voltage Lockout (VCC)
Vuvhys: Min and Max values
Enable Inputs (EN1, EN2, EN3, EN4, ENL1, ENL2)
liven: Min and Max values
Synchronization Input (SYNC)
linsyne: Min and Max values
Power Good Monitor (PG1, PG2, PG3, PG4, PGL2, RST)
VpcovHys: Min and Max values
Vpcuvhys: Min and Max values
Watchdog Timer (WDI)
Twp: Min and Max values
linwpi: Min and Max values
DD1: Buck DC/DC Converter
Rre1: Min and Max values
Ronns1: Max values
Ronws1: Max values
ILeak1: Max value
VovpHys1: Min and Max values
Rpis1: Min and Max values
Tcoessi: Min and Max values
DD2: Buck DC/DC Converter
Rrg2: Min and Max values
Ronns2: Max values
RonLs2: Max values

*B 5160391 | 03/04/2016

Document Number: 002-03341 Rev.*|
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S6BP401A

Submission

22 Date

Revision

Description of Change

*B 5160391 | 03/04/2016

ILeak2: Max value
VovpHys2: Min and Max values
Rpis2: Min and Max values
Tcoessz2: Min and Max values
DD3: Buck DC/DC Converter
Rre3: Min and Max values
Ronnss: Max values
RonLs3: Max values
ILeaks: Max value
VovprHyss: Min and Max values
Robis3: Min and Max values
Tcoessa: Min and Max values
DD4: Buck DC/DC Converter
Rre4: Min and Max values
RonHs4: Max values
Ronwsa: Max values
ILeaka: Max value
VovrHyss: Min and Max values
Robisa: Min and Max values
Tcoess4: Min and Max values
LD1: LDO Regulator
ILeakL1: Max value
Ropist1: Min and Max values
TcoessL1: Min and Max values
LD2: LDO Regulator
ILeakL2: Max value
Rpist2: Min and Max values
TcoessL2: Min and Max values
Updated the following values in “8. Electrical Characteristics”
DD1: Buck DC/DC Converter
Ronns1: Typ value
Ronws1: Typ value
DD2: Buck DC/DC Converter
Ronnsz: Typ value
Ronws2: Typ value
DD3: Buck DC/DC Converter
Ronnss: Typ value
Ronwss: Typ value
DD4: Buck DC/DC Converter
Ronnsa: Typ value
Ronwss: Typ value
Delete the following values in “8. Electrical Characteristics”
Updated “Figure 10-1” and “Figure 10-2”
Updated “10.5 Under Voltage Lockout (UVLO)”
Added a part number, S6BP401AL2SN1B000, in “Table 13-1".

Corrected an error in “Table 13-1".
from S6BP401AW1SN1B000 to S6BP401AWOSN1B000

*C 5396389 | 08/09/2016

Deleted “Development Support” and added “More Information”
Added “S6BP401AY2SN1B000” to “Table 13-1 Ordering information”

*D 5824031 | 07/19/2017

Adapted Cypress new logo.
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S6BP401A

Revision ECN SIS Description of Change
Date

Updated 14. Package Dimensions to the Cypress format

*E 5929778 | 11/22/2017 |Changed the suffix of the Part Number from “000” to “O0A” in Table 13-1 Ordering
information and Figure 13-1 Part numbering conventions
Added “S6BP401AL3SN1B00A” to “Table 13-1 Ordering Information”

*F 6007678 | 01/18/2018 |Fixed VVREG waveform in figure 10-15. VREG is in shutdown state when all of the enable
input terminals are “Low”.

*G 6174086 | 05/14/2018 |Added the description for Figure 10-14 in “10.9 Watchdog Timer”.

*H 6283903 | 08/17/2018 |No update due to sunset review

| 6771563 | 01/16/2020 Updated MPN in Table 13-1 Ordering information and Figure 13-1 Part numbering

conventions.
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Sales, Solutions, and Legal Information

Worldwide Sales and Design Support

Cypress maintains a worldwide network of offices, solution centers, manufacturer’s representatives, and distributors. To find the

office closest to you, visit us at Cypress Locations.

Products

Arm® Cortex® Microcontrollers

Automotive

Clocks & Buffers
Interface

Internet of Things
Memory
Microcontrollers

PSoC

Power Management ICs
Touch Sensing

USB Controllers

Wireless Connectivity

cypress.com/arm
cypress.com/automotive
cypress.com/clocks
cypress.com/interface
cypress.com/iot
cypress.com/memory
cypress.com/mcu
cypress.com/psoc
cypress.com/pmic
cypress.com/touch
cypress.com/usb

cypress.com/wireless

PSoC® Solutions

PSoC 1| PSoC 3 | PSoC 4 | PSoC 5LP | PSoC 6 MCU

Cypress Developer Community
Community | Code Examples | Projects | Videos | Blogs |

Training | Components

Technical Support
cypress.com/support

S6BP401A

Arm and Cortex are registered trademarks of Arm Limited (or its subsidiaries) in the US and/or elsewhere.
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