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W CYPRESS S6BP501A, S6BP502A

ey EMBEDDED IN TOMORROW® 3ch DC/DC Converter IC

for Automotive Cluster

S6BP501A/S6BP502A is a three channel output power management IC. This IC includes one high voltage buck DC/DC controller
(DD3V), one buck DC/DC converter with built-in FETs (DD1V) and one boost DC/DC converter with built-in FETs (DD5V). Current
mode architecture is used for fast load transient response. At no load, the input supply current is reduced to 15 pA (Typ). It is possible
to provide stable output voltage under an automotive cold cranking condition until the input voltage falls to 2.5V. This IC is suitable for
power supply solutions of automotive and Industrial applications. Each output voltage can be adjusted by external resistors. Both
DD1V and DD5V support the switching frequencies up to 2.4 MHz to allow use of small size inductors, which can reduce a part
mounting area. To decrease EMI, this IC equips a SYNC function that synchronizes to an external clock signal and a spread spectrum
clock generator (SSCG). When not inputting an external clock, it operates by an internal clock. The SSCG is valid both internal clock
and external clock. Moreover, this IC has power good (PG) monitors for each output and a thermal-warning indicator.

Features

Applications
H\Wide input voltage range : 2.5V to 42V (DD3V)

W Adjustable output voltage with pairs of resistors Winstrument cluster

oDD1V :1.0Vto 1.3V B Automotive applications
oDbD3V 132V 10 3.4V M Industrial applications
o DD5V :5.0Vto 5.2V

B Switching frequency range (synchronizable to external clock
by SYNC function) :
0 DDAV, DD5V Block Diagram

Internal clock operation : 2.1 MHz (Typ)
External clock operation : 1.8 MHz to 2.4 MHz
0 DD3V (one-fifth-divided clock)

Battery 2.5-42V

‘HH

S6BP501A,
Internal clock operation  : 420 kHz (Typ) SCBPEODA. ===t
External clock operation  : 360 kHz to 480 kHz c BUC'TI —{>' -
— ontroller
B Super-high efficiency by PFM operation (DD3V, DD5V : T
When fixing SYNC pin to a low level) = oo 0.42 MHz s B ==
M Automatic PWM/PFM switching and fixed PWM operations Enable {— Enable Load =
are settable by SYNC pin (DD3V, DD5V) e Switch “1E 3_8,*1
M Operable on up to 100% duty (DD3V) T _L .
HBuilt-in phase compensators Boost gl ITT 50v*
HBuilt-in SSCG Eﬁgfkn%rm 0sc, Converter ¥ —‘mi‘rI
(spread spectrum clock generator) Synchronization [SEE] 2L bl al =
B Synchronous rectification current mode architecture Enable z\éﬁg Buck - )
E Shutdown current 1 pA (Typ) SSCG Converter 4 T 12Vv*
B Quiescent current 215 A (Typ) 2.1MHz ] T
B | oad-independent soft-start = -

: Thermal |, Thermal
B Power good monitors for each output Warning Warning

0 OVD (over voltage detection) Protection i —’} Power
O UVD (under voltage detection) oND.] °0

Power Good

B Enhanced protection functions
O UVLO (under voltage lockout)
o0 OVP (over voltage protection)
O OCP (over current protection)
O TSD (thermal shutdown)
O TWI (thermal warning indicator)

W \Wettable QFN-32 package :5 mm x5 mm
BAEC-Q100 compliant (Grade-2)

*L: Output voltages are finely adjustable with external resistive dividers

Cypress Semiconductor Corporation * 198 Champion Court +« San Jose, CA 95134-1709 *  408-943-2600
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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 S6BP501A and S6BP502A:

B Overview: Automotive PMIC Portfolio, Automotive PMIC

B Evaluation Kit Operation Manual:
Roadmap

0 S6SBP501A00VA1001, S6SBP502A00VA1001:
M Product Selector: Power block of automotive instrument cluster
0 S6BP501A, S6BP502A: BRelated Products:

3ch Automotive PMIC for Instrument Cluster 0 S6BP201A, S6BP202A, S6BP203A:

W Application Notes: Cypress offers S6BP501A and S6BP502A 1ch Buck-Boost Automotive PMIC
application notes. Recommended application notes for 0 S6BP401A:
getting started with S6BP501A and S6BP502A are: 6ch Automotive PMIC for ADAS

0 AN99435: Designing a Power Management System
O0AN201006: Thermal Considerations and Parameters
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1. Product Lineup

S6BP501A, S6BP502A

To order a product, select an item from the product lineup blow. For information on the ordering part number, please see "14.

Ordering Information”.

Product Name S6BP501A | S6BP502A
Pin count 32
Power supply voltage range 2.5V to 42V
DD1V 1.0V to 1.3V
Output voltage range DD3V 3.2V to 3.4V
DD5V 5.0V to 5.2V
DD1V 1.4A 2.0A
Maximum output current SW3V (*1) 1.6A 1.9A
DD5V 1.3A 1.3A
Package QFN-32 (VNG032)
*1: Load switch for DD3V. Each value is the maximum output current via SW3V.
2. Pin Assignment
(Top view)
22282339
0O 0 0 zZ 0 Z2 z =
o o o (O] I L 1] (%]
FB1V | 1 | 24 | vOUT3V
pPvccav [~ 1 IN3V
LX1V VB
PGND1V FB3V
EP (Exposed Pad)
PGND5V CspP
LX5V CSN
VOuUTSV |~ | ENBV
FB5V {17 | VIN
2 a9 > > 8 > > >
228 3¢p g%
56 z2% 7 g3 °
2 o a
(QFN-32)
Document Number: 002-03396 Rev. *| Page 4 of 36
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3. Pin Descriptions
Table 3-1 Pin Descriptions

S6BP501A, S6BP502A

Pin No. Pin Name 1[e) Description

1 FB1V I Feedback pin for DD1V output voltage

2 PVCC1V - | Power supply pin for DD1V

3 LX1V O | Inductor connection pin for DD1V

4 PGND1V - Power ground pin for DD1V

5 PGND5V - | Power ground pin for DD5V

6 LX5V O | Inductor connection pin for DD5V

7 VOUT5V O | Voltage output pin for DD5V

8 FB5V I Feedback pin for DD5V output voltage
Enable pin for SSCG

9 ENSS I (When not being used, connect this pin to ground pin. For the pin setting, see "Table 8-1
SSCG Pin Setting".)

10 GND1 - Ground pin

11 PGND3V - Power ground for DD3V

12 DRVL3V O | Low-side FET gate driver output pin for DD3V

13 VDD I Power supply pin for gate driver for DD3V

14 BST3V I Boost capacitor connection pin for DD3V

15 DRVH3V O | High-side FET gate driver output pin for DD3V

16 LX3V O | Inductor connection pin for DD3V

17 VIN I Power supply pin connecting battery

18 EN5V I Enable pin for DD3V and DD5V

19 CSN I Negative current sense pin

20 CSP I Positive current sense pin

21 FB3V I Feedback pin for DD3V output voltage

29 VB o Bias voltage output pin and power s.upply pin for logic
Do NOT connect any loads to this pin

23 IN3V I Power supply pin for load switch (SW3V) and DD1V

24 VOUT3V O | Voltage output pin for DD3V via load switch (SW3V)

25 SYNC | External c]ock iqput / SYNC function setting.pin '
(For the pin setting, see "Table 8-2 SYNC Pin Setting".)

26 EN1V I Enable pin for DD1V. Apply by connecting with EN3V.

27 EN3V I Enable pin for SW3V load switch (SW3V). Apply by connecting with EN1V.

28 HOT o Open drain ty_pe power good outpgt p@n for thermal yvaming indicator
(When not being used, connect this pin to ground pin)

29 GND2 - Ground pin

30 PG1V o Open drain type power good outpgt p!n for DD1V .
(When not being used, connect this pin to ground pin)

31 PG3V o Open drain ty_pe power good outpgt p!n for DD3V .
(When not being used, connect this pin to ground pin)

32 PG5V o Open drain ty_pe power good outpgt p_in for DD5V _
(When not being used, connect this pin to ground pin)

Document Number: 002-03396 Rev. *|
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Figure 3-1 I/O Pin Equivalent Circuit Diagram

S6BP501A, S6BP502A

<VB pin> <EN1V pin> <EN3V pin> <ENS5V pin>
S—vw VB VB VIN[17} '
[: e 2]V EN5V [18}—
A VVVVY EN1V[26} EN3V[27]
—iy 7y
[10] GND1 y y Ll L| Ll
[29]GND2
GND'?“-_i’s1 connected E PGND3V
by GND1 by vire. L [F]pcnDsv GND1[10} GND1 GND1 [10}
<SYNC pin> <ENSS pin> <LX1V pin> <IN3V, VOUTSV pins>
VB vB[22] [2]pvcety [23]IN3v
x 4 *ﬁlq
3]Lxv faa]voutav
SYNC[25] ENSS[9 |4—w— [T >— T I
y i [4]paND1V [10]GND1
AY
GND?1 0] GND1[10} {10]GND1 L{4]PGND1V
<LX5V pin> <FB1V pin> <FB3V pin> <FB5V pin>
{7]voutsv VB[22 —— VB[22 ——
_O| FB5V[8] S
A A
{6]Lx5v
1k % % FB1V»—Wv—o|g‘ FB3V'—’W\I—C1E
Y W\ GND1
[5]PGNDsV 7'y A
AY
{10]GND1 GND1 GND1
<PG1V pin> <PG3V pin> <BST3V, DRVH3V, LX3V, VDD, DRVL3V pins> <CSP, CSN pins>
p—30]PG1V —{31]PG3V ' {14]BsT3V vB[22] -
y
Bt 1 4 o
<[ [15]DRVH3V 1 ]
»—{10]GND1 »—{10] GND1 1 11
A —| A A
{16]Lx3v
<PG5V pin> <HOT pin> CsP[20}
—{32]PG5V —{28]HOT {13]vbD U 4
1 1 4p7 7 CSN[19} T
—| A —| A =
{12]DRvL3V ]
10 10 [ e
—{ijonor {1 Got —”# AXxxx% Yy
[11]PGND3V
y Y 4 <
{10]GND1 GND1 [10}
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4. Architecture Block Diagram

17
VIN
‘?’VB VB
REG ) ) )
BGR UVLO TSD/HOT
TSD (> LOGIC
UVLO [ LOGIC HOT > LOGIC
________________________ .
;DD3V block !
I
' e T
|
| DD3V buck —
! controller High-side__ !
| driver |
FB3V ! : 1
kg ’ > !
! |
I
| LOGIC —» ENDD3V !
| LOGIC —»| CLKDD3V Low-side
| driver |
| LOGIC +{OVDD3V (
| LOGIC «{0OVPDD3V I/I/ !
| I
| VB |
|
. _g !
I SWa3V load switch |
| 1
! °| |
| LOGIC —» ENSW |
| LOGIC <« SWUV , VOUT3V[2{|
e ' Dlscharge
e m -
:DDSV boost converter B !
Qv VOUT5V,
| L {7]
| Controller | L
| |
[s" FB5V | N °| !
- I LogIc —»| ENDDSY ! LXsvrg)
| LOGIC —»{CLKDD5V X L
! LoGIC «{0VDD5V —| |
! LOGIC «—- OVPDD5V
! LOGIC <4 UVDD5V | PGNDSVp
| : {5]
|
| I
| |
| | Pvccive
: Controller ; L :l
| |
[1] FB1V : . —Gl |
| LOGIC —» ENDD1V | LX1Vr3 ]
| LOGIC —»| CLKDD1V |,_1_|
| [ Di
| LOGIC «-OVDD1V I%  LDischarge
LOGIC «- OVPDD1V |
: LOGIC 4 UVDD1V I PGNDlVr4:|
| | L
b e e I
Q'VB
TSD —p LOGIC » ENDD3V/5V/1V
HOT —» > ENSW
VLO —p I CLKDD3V/5V/1V
OVDD3V/5V/1V —»
OVPDD3V/5V/1V —p|
UVDD5V/1V —»
SWUV —» —| <
ENCLK
Modulate signal CLK
ove
OSC /SSCG
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5. Absolute Maximum Ratings

S6BP501A, S6BP502A

L Ratin .
Parameter Symbol Condition Min g Max Unit
VVIN VIN pin -0.3 +48 V
Vvs VB pin -0.3 +6.9 V
Power supply voltage (*1) \YAYs)s) VDD pin -0.3 +6.9 V
Vpvccty PVCC1V pin -0.3 +6.9 V
Vinav IN3V pin -0.3 +6.9 V
VBsT3v BST3V pin -0.3 +48 V
Vesn CSN pin -0.3 Vvs V
Vcsp CSP pin -0.3 Vvs \%
VEB1v FB1V pin -0.3 Vvs V
VFrB3v FB3V pin -0.3 Vve V
VrBsv FB5V pin -0.3 +6.9 V
VEN1V EN1V pin -0.3 +6.9 V
Pin voltage (*1) VENsv EN3V pin -0.3 +6.9 V
VENsv EN5V pin -0.3 +48 \
Veciv PG1V pin -0.3 +6.9 \
Vpgav PG3V pin -0.3 +6.9 V
Vpesv PG5V pin -0.3 +6.9 \Y
VHot HOT pin -0.3 +6.9 \
VEnss ENSS pin -0.3 Vv V
Vsyne SYNC pin -0.3 +6.9 V
Vix1v LX1V pin -0.3 +6.9 V
LX voltage (*1) Vixsv LX3V pin -0.3 +48 V
Vixsv LX5V pin -0.3 +6.9 \
Vestav Lxav | BST3V to LX3V -0.3 +6.9 \
VprvHav 1xav | DRVH3V to LX3V -0.3 +6.9 Vv
VprvLav penpav | DRVL3V to PGND3V -0.3 +6.9 Vv
Vixsv voutsv | LX5V to VOUT5V -0.3 +6.9 V
Vix1 pveciv | LX1 to PVCC1V -0.3 +6.9 vV
Difference voltage Vpeenp1_onp | PGND1V to GND1, PGND1V to GND2 -0.3 +0.3 \'
VPGND3_GND PGND3V to GND1, PGND3V to GND2 -0.3 +0.3 Vv
VPGND5_GND PGND5V to GND1, PGND5V to GND2 -0.3 +0.3 Vv
VVIN_EN5V VIN to EN5V -0.3 +48 V
VB to EN1V, VB to EN3V,
VVB_NPUT | B to FB1V, VB to FB3V, VB to FB5V 03 6.9 v
Output current Ipc PG1V, PG3V, PG5V sink current -3 0 mA
IHoT HOT sink current -3 0 mA
Power dissipation (*1) Po Ta £+25°C 0 4280 (*2) mw
Storage temperature Tste - -55 +150 °C

*1: PGND1V = PGND3V = PGND5V = GND1 = GND2 = 0V
*2: When the product is mounted on 76.2 mm x 114.3 mm, four-layer FR-4 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.
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S6BP501A, S6BP502A

6. Recommended Operating Conditions

temperature

Parameter Symbol Condition Min V.Ia.';:e Max Unit
Vvin_start | VIN pin At initial start-up +6.8 - - V
After start-up +4.5 +12 +42 \%
After start-up, Ta = 25°C +3.7 +12 +42 V

Vi VIN pin After start-up, Ta = 25°C,
Power supply voltage (*1) VOUTS5V current = 1 mA, +2.5 +12 +42 \%
Ventv = Vensy = 0V

Vvbp VDD pin - VvouTtsv - \Y,
Vpvcetv PVCC1V pin - +3.3 - vV
VN3V IN3V pin - +3.3 - V
VEN1V EN1V pin 0 - +5.5 \
VEN3V EN3V pin 0 - +5.5 Vv
VENsV ENS5V pin 0 - VVIN V
VpGiv PG1V pin 0 - +5.5 \Y
Pin voltage (*1) Vpaesv PG3V pin 0 - +5.5 V
Vpgsv PG5V pin 0 - +5.5 V
VHor HOT pin 0 - +5.5 Vv
VENss ENSS pin 0 - Vvs V
Vsync SYNC pin 0 - +5.5 V

Input clock frequency Fsync SYNC pin 1.8 2.1 2.4 MHz
Input clock duty range Dsync SYNC pin 48 50 52 %
LX voltage (*1) Vixsv LX5V pin 0 - +5.5 Vv
DD1V output voltage (*1) Vvout1v Voltage of DD1V output capacitor 1.0 - 1.3 Vv
DD3V output voltage (*1) Vinsv (*2) | Voltage of DD3V output capacitor, IN3V pin 3.2 - 3.4 V
DD5V output voltage (*1) Vvoutsv VOUTS5V pin 5.0 - 5.2 V
BST capacitance Cest BST3V to LX3V 0.068 0.1 0.47 uF
VB capacitance Cvs VB to GND 2.2 4.7 10 uF
Operating ambient Ta _ -40 +25 +105 °c

*1: PGND1V = PGND3V = PGND5V = GND1 = GND2 = 0V
*2: Vinav is defined as DD3V output voltage, and Vvoutsv (VOUT3V pin voltage) is defined as the DD3V output voltage via SW3V.

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.
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7. Electrical Characteristics

S6BP501A, S6BP502A

Vvin = Vensv = 12V, Vpeveciv = 3.3V, Ve = Vvob = VEn1v = Vensy = 5.0V
(Unless specified otherwise, these are the electrical characteristics under the recommended operating environment.)

Parameter Symbol Condition Min V.?;:e Max Unit
VIN pin current,
Shutdown current IsHDN Vvin =12V, - 1.0 2.0 MA
Ven1v = Vensy = Vensy = 0V
VIN pin current,
Vvin =12V, Vsyne = 0V,
Supply | Quiescent current Iq Ventv = Vensy = 0V, Vensv = 12V, - 15(1) | 25(*1) | pA
current All DC/DC converters with no load,
External FET: NVTFS5826NL
VB pin current,
Vve = 5V, Vsyne = Vs,
VB supply current Ivs Venty = Venay = 5V, Vensy = 12V, - 20 25 mA
All DC/DC converters with no load
UVLO IC operation start voltage Vuvio starT| VB pin, Vs rising 4.3 4.4 4.5 \
block IC shutdown voltage Vuvio_sHon | VB pin, Vs falling 4.2 4.3 4.4 \Y
Feedback voltage VrB1v FB1V pin (91559;)) 0.6 (4(_)1650?/0) Vv
DD1V output voltage (Vvoutiv),
Output regulation - Vpevcetv = Vinsy = 3.3V, -1.5 (*1) - +1.50(1)| %
Ilvouttv = 0 to 2.0A
\?(;’lf;g‘;o'tage protection (OVP) |\ e 4 | Monitoring Ve rising 1280 | 1315 | 1350 | %
g‘l’g;;’g'\tgﬂzgrgotec“on Vover 1v | Monitoring Vixy falling - - |ooa¢1y| v
EIESIY High-side FET ON resistance Ront v | loxav = 50 mA (PVCC1V to LX1V) - 130 260 | mQ
'E)?\j"";ggst;iz Roni v | luav = =50 mA (LX1V to PGND1V) | - 100 200 | mQ
FET leak current lLeak_1v_ | Veveetv = 5.0V, Ventv = 0V - - 3 pA
) _ S6BP501A 1.4 (*1) - - A
Maximum output current loutmax_1v | L=1.5 pH SGBP502A 2.0(1) — — A
Over current protection current | L=15uH S6BP501A 1.75 (*1) - - A
(LX peak current) LXPEAKIV oK S6BP502A 2.5 (1) - - A
Discharge resistance Rois_1v | LX1V pin 280 400 520 Q
Soft-start time tss_1v - 0.5 1.0 2.0 ms
Feedback voltage Vessv | FB3V pin (9-18_8532) 0.9 (2'19_;::’/05) v
IN3V pin,
Output regulation - Vuin = 4.5V to 42V, -1.25 (*1) - +1.25 (1) %
linsv = 0Ato 5.1A
DD3V PWM/PFM switching current lPwMmPFM_3v - - 1000 (*1) - mA
block \%/Iteargveoltage protection (OVP) Vovpr_3v | Monitoring Vesn rising 3.70 3.85 4.00 V
g}’ggs";'\fiﬁig‘g°te°t'°” Vover av | Monitoring Vinav falling - - logsaeny| v
Dead time tDEAD 3V - 10 20 - ns
Maximum duty cycle Dwmax_sv_ | VviN < Vinsv - - 100 %
Soft-start time tss_av - 0.5 1.0 2.0 ms
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Vvin = Vensv = 12V, Vpeveety = 3.3V, Ve = Vvop = Venitv = Vensy = 5.0V
(Unless specified otherwise, these are the electrical characteristics under the recommended operating environment.)

. Value :
Parameter Symbol Condition Min Typ Max Unit
. . DRVH3V pin current = 10 mA, _
High-side . RonH_sv (BST3V to DRVH3V) 15 30 Q
output ON resistance DRVH3V oi — A
driver RONL 3 3V pin current = =50 mA, _ 1 3 Q
- (DRVH3V to LX3V)
. DRVL3V pin current = 50 mA, _
Low-side . RonH_3v (LX3V to DRVL3V) 1.5 4 Q
output ON resistance DRVL3V bi — 50 mA
driver RoNL_3v pin current = =50 mA, - 075 2 Q
- (DRVL3V to LX3V) )
Boost ON resistance Ron sstsw | Iestav = 10 mA - 8 24 Q
DD3V | switch Leak current Ir_stsw | Vastav = 47V - - 2 A
block  "output Over current limit - Vesp = Vosn 60 80 100 | mV
current CSP input current Icsp Fixed PWM operation - 2 5 A
monitor CSN input current lcsn Fixed PWM operation - 8 20 MA
ON resistance Ron swav | IN3V to VOUT3V current = 50 mA - - 100 mQ
Maximum output | S6BP501A 1.6 (*1) - - A
SWav current LOAD_SW3V I"SEBP502A 1.9 (*1) - - A
block Leak current lLeak_swav | Vinav = 3.3V, Venav = 0V - - 3 PA
Discharge resistance | Robis swav - 280 400 520 Q
Soft-start time tss_swav - 1.0 2.0 4.0 ms
. 1.182 1.218
Feedback voltage VrBsv FB5V pin (-1.5%) 1.2 (+1.5%) \
. _ DD5V output voltage (Vvoutsv), | _5 ~ /« _ . 0
Output regulation Vinav = 3.3V, lvoutsy = 0Ato 1.3A 3.0(*) +3.0 (1) %o
PWM/PFM switching current lPwMPFM_5V - - 300 (*1) - mA
Over g‘;°'tage protection (OVP) Vover sv | Monitoring Vvoursy rising 5.6 5.8 60 | V
Over voltage protection release Y . .
DD5V | voltage gep Vovpr_sv | Monitoring Vvourtsv falling - - 094 (*1)| V
block | High-side FET ON resistance RonH sv | lixsv = 50 mA (VOUT5V to LX5V) - 130 260 mQ
. . lLxsv = =50 mA _
Low-side FET ON resistance RontL_sv (LX5V to PGND5V) 100 200 mQ
FET leak current ILeak sv | Vvoutsy = 5.0V, Vensy = 0V - - 3 uA
. _ S6BP501A 1.3 (*1) - - A
Maximum output current lout_maxsv | L=1.5 yH S6BP502A 13 (1) — — A
Over current protection current | L=15uH S6BP501A 2.5 (") - - A
(LX peak current) LXPEARSY ¥ S6BP502A 2.5 (*1) - - A
Soft-start time tss sv Vvoutsy = 3.3V > 5.0V 0.2 0.5 1.0 ms
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Vvin = Vensv = 12V, Vpeveety = 3.3V, Ve = Vvop = Venitv = Vensy = 5.0V
(Unless specified otherwise, these are the electrical characteristics under the recommended operating environment.)

Parameter Symbol Condition Min V_?)I/:e Max Unit
ON condition VoN_EN1V - 2.0 - - \
EN1V | OFF condition VOFF_EN1V - - - 0.4 \%
pin Input current lon Entv | Ventv = 5.0V - 50 100 A
Pull down resistance RpuLL_EN1V - 50 100 150 kQ
ON condition VoN_ENsv - 2.0 - - \
EN3V | OFF condition VOFF_EN3V - - - 0.4 \
pin Input current lon_enav | Vensv = 5.0V - 50 100 A
Pull down resistance RpuLL_EN3v - 50 100 150 kQ
ON condition VoN_ENsv - 25 - - \
EN5V | OFF condition VOEF_ENsV - - - 0.2 V
pin lon_ensv | VEnsv = 12.0V - 1 3 LA
Input current lorr Ensv | VENsv = OV - 0 1 pA
Over voltage detection (OVD) voltage Vovpr pa1v | Monitoring Vrg1v rising 105.0 106.5 108.0 %
Over voltage detection release voltage | Vovor pc1v | Monitoring Ves1v falling - 105.5 - %
PG1V Under voltage detection (UVD) voltage | Vuvpr pe1v | Monitoring Vesiv falling 92.5 94.0 95.5 %
pin Under voltage detection release voltage | Vuvor pc1v | Monitoring Vrs1v rising - 95.0 - %
Leak current ILeak pciv | Veaiv = 5.0V - - 1 pA
Low level voltage Viow pe1v | lpg1tv = 3 mA - 0.15 0.30 V
Power-on reset time tror_Pc1v_| Vsyne = OV 8 10 12 ms
Over voltage detection (OVD) voltage Vovpr_paav | Monitoring Vessv rising 104.5 106.0 107.5 %
Over voltage detection release voltage | Vovor_paav | Monitoring Vesav falling - 105.0 - %
PG3V Under voltage detection (UVD) voltage | Vuvpr_peav | Monitoring Vvoursv falling 3.004 3.050 3.096 V
pin Under voltage detection release voltage | Vuvpr pssv | Monitoring Vvoursv rising - 3.080 - V
Leak current lLeak_pasv | Vecav = 5.0V - - 1 PA
Low level voltage Viow pesv | lpcav =3 mA - 0.15 0.30 Vv
Power-on reset time tror_Paav_| Vsyne = OV 8 10 12 ms
Over voltage detection (OVD) voltage Vovpr _pasv | Monitoring Vrasv rising 106.0 108.0 110.0 %
Over voltage detection release voltage | Vovor_pasv | Monitoring Vrssy falling - 107.0 - %
PG5V Under voltage detection (UVD) voltage | Vuvor pesv | Monitoring Vessy falling 90.0 92.0 94.0 %
pin Under voltage detection release voltage | Vuvor pasv | Monitoring Vessy rising - 93.0 - %
Leak current ILeak pesv | Vpasv = 5.0V - - 1 uA
Low level voltage Viow pasv | lpesv = 3 mA - 0.15 0.30 V
Power-on reset time tror pesv | Vsync = OV 8 10 12 ms
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Vvin = Vensv = 12V, Vpeveciv = 3.3V, Ve = Vvob = VEN1v = VEnsy = 5.0V
(Unless specified otherwise, these are the electrical characteristics under the recommended operating environment.)

Parameter Symbol Condition Min V_?)I,:e Max Unit
TSD |Operation shutdown temperature Trsor | Tj (*2) rising - +165 (*1) - °C
block | Operation restart temperature TrsprF Tj (*2) falling - +155 (*1) - °C
Lhnfgitmimmg indicator Trwi vor | Tj (*2) rising - |+140¢1)| - °C
;ST Ie'}ggr::'t;"rﬁggpeﬂl']’:g'caw Trwir ot | Tj (*2) falling - [+130¢1)| - °C
Leak current [Leak_HoT | VHot = 5.0V - - 1 pA
Low level voltage Viow Hot |lpc =3 mA - 0.15 0.30 V
DD1V, DD5V,
OSC | g iehi Fosct || internal clock operation 1.9 2.1 23 MHz
block witching frequency DD3V Fosca = Fosct / 5
Fosc2 L) - 0.38 0.42 0.46 MHz
In internal clock operation
High level voltage VHicH_sync | In external clock input 2.0 - - \Y
Low level voltage Viow sync | In external clock input - - 0.4 \Y
Input current IIn syne | Vsyne = 5.0V - 50 100 MA
SYNC Pull down resistance RpuLL_sync - 50 100 150 kQ
Pin/ Input frequency Fin_sync | In external clock input 1.8 - 24 MHz
SYNC DD1V, DD5V,
block Fosc1_sync | Fosc1_sync = Fin_syne, 1.8 - 24 MHz
Switching frequency In external clock operation
DD3V,
Fosc2_sync | Foscz syne = Fin_syne / 5, 0.36 - 0.48 MHz
In external clock operation
Modulation range - Venss = Vv 3 6 (*1) 9 %
SISCKG . Composite modulation method is used
ock | Modulation frequency Fmop Average of modulation frequency 3 4 5 kHz
ENSS ON condit?qn Von_enss | SSCG funct?on ON Ve x 0.8 - - vV
pin OFF condition Vorr enss | SSCG function OFF - - Ve x0.2| V
Input current lEnss - -0.1 - +0.1 pA
*1: The electrical characteristic is ensured by statistical characterization and indirect tests.
*2: Junction temperature
Document Number: 002-03396 Rev. *| Page 13 of 36
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8. Functional Description

8.1 Operation Sequence
The operation sequence of this IC is described in this section.

Figure 8-1 Turn On and Turn Off Sequence

VVINfSTART N /
Vvin \
VEensy v, / \
ON_ENSV
1) o
Vuvio start —__ i i X Natural discharge
Vvg 9 4 Switchover from internal voltage to Vyoursy ViLo,_sHon X 9
VIN3V Natural discharge
(DD3V output)
/- Natural discharge
VVOUTSV ~ i VUVDRiPGSV 9
Start-up initialization
Vpesv is complete
>
tror_Pasv
VEN1V=VEN3V //e VON_ENlV, VON_EN3V VOFF_ENlV, VOFF_ENav %\\
s~
Vvoutiv Vuvpr_pe1v Discharge
VPGlV
—»
tror_pG1v
VvouTtav / < Vuvor_peav Discharge
VF’G3V
—> —»
16ms 8ms tror_paav

*1: When the Vensv drops to the Vorr_ensv while supplying a power to the VIN pin, the voltages, Veaciv, Veeav, Veesv and VwHor, are
undefined.
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8.2 Each Function Block
Each function block is described in this section.

Under Voltage Lockout (UVLO)
This IC equips an UVLO function in order to prevent itself from operating unintentionally and from destructing or deteriorating its

subsequent devices. The UVLO block monitors the VB voltage. Once VB unintentionally drops below the IC shutdown voltage
(VuviLo_sHpn), UVLO block prohibits the regulators and controllers switching FETs until VB becomes higher than the IC operation
start voltage (VuviLo_sTART).

Over Voltage Detection and Protection (OVD, OVP)

When an output voltage exceeds the over voltage detection (OVD) voltage, the corresponding PG is asserted the low level. In case
any output voltage exceeds the over voltage protection (OVP) voltage, all output channels stop working to protect the connected
devices. When all output voltage fall below the over voltage protection release voltage, this IC returns to the normal operation.

Figure 8-2 Over Voltage Detection and Over Voltage Protection Sequence

VENlV
Venay
VENSV

Vover sv — /
Vovpr pesy —> N
Vvoutsv

VUVDR_PGSV \

Vover_sv (0.94V)

tror_Pesv tror_Pasv
-«

VPGSV

VUVDRfPGlV }7 R

Vi
vouTv Vuvpr_pGav

Vvoursv

tror_Pe1v tror_Pe1v
tror_PGav tror_PGav
<+«

Veciv
VPG3V

Vixiv
Vixay | Hi-Z Switching Hi-Z Switching |
VLXSV

Vyouriv discharge I

Vyourav discharge OFF ON OFF |

Time

Under Voltage Detection (UVD)
When an output voltage falls below the under voltage detection (UVD) voltage, the corresponding PG pin is asserted the low level
while the corresponding output channel keeps working. When the output voltage exceeds the under voltage detection release

voltage, each PG will be recovered Hi-Z.
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Figure 8-3 Under Voltage Detection Sequence

VENIV
VEN3V
Vensy

VA — —ee
V. Vuvbr_pesv <f — éL
vouTsv Vuvbr_pGsv

tror_pasv tror_pasv
«—>

VPGSV

VUVDRfPGlV \
Vuvbr_pGav f

VVOUTlV
VVOUTSV

tror_PG1v
tror_PGav

VPGlV
Vpaav

VLXlV

Vixav Hi-Z Switchin
VLXSV I g I

VvouTiv discharge I

Vyourav discharge OFF I

Time

Over Current Protection (OCP)
In order to protect FETs from an excessive current, each output channel equips the OCP (over current protection) that sets current

limits by monitoring the corresponding over current protection current (LX peak current).

Thermal Shutdown (TSD)
The Thermal shutdown prevents this IC from a thermal destruction. If the junction temperature exceeds +165°C, all DC/DC

converters stop working. When the junction temperature falls below +155°C, this IC returns to the normal operation.

Thermal Warning Indicator (HOT)
Prior to TSD, this IC is able to notice its subsequent devices that it is close to the limit temperature. The HOT pin is an open-drain

output. If the junction temperature reaches +140°C, the HOT pin is asserted the low level. When the junction temperature falls below
+130°C, the HOT pin will be recovered Hi-Z.

Document Number: 002-03396 Rev. *| Page 16 of 36

Downloaded from AFFOW.Com.



http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com

& CYPRESS

-_— EMBEDDED IN TOMORROW™

S6BP501A, S6BP502A

Figure 8-4 Thermal Shutdown and Thermal Warning Indicator Sequence

0 Trsor
) Trwir_HoT Trsor(165°C)— \ - —(155°C)
Tj (140 °C)19 TTW\FBHOT
_ —(130°C)
VEensy \ \ \
Vvoutsv \
Vhor
Time

SSCG

This IC equips a SSCG (spread spectrum clock generator) function. When SSCG function turns on, it decreases EMI noise
immediately. SSCG function modulates the clock signal by 0% to +6%, which clock signal can be sourced from the internal oscillator
or an external clock source.

Table 8-1 SSCG Pin Setting

ENSS Pin Setting (*1) SSCG Operation

SSCG function turns off.

L DD1V, DD3V and DD5V are provided with non-modulated clock

SSCG function turns on.

H DD1V, DD3V and DD5V are provided modulated.

*1: The H means Venss > Von_enss. The L means Venss < Vorr_Enss.

SYNC

This IC equips a SYNC function that is to synchronize with an external clock signal supplied from SYNC. Also, the switching
between the automatic PWM/PFM switching operation or the fixed PWM operation is set by the SYNC pin. The Table 8-2 shows the
state corresponding to each operation by the SYNC pin setting. Please refer to the Table 8-3 for the switching signals to be inputted
to the SYNC pin and the availability. The switching frequency of the DD3V (Foscz) is a signal obtained by one-fifth dividing an
internal clock or an inputted external clock.

Table 8-2 SYNC Pin Setting

SYNC Pin Setting DD1V Operation DD3V Operation DD5V Operation
. . Automatic PWM/PFM Automatic PWM/PFM
L \llz\lli)t(l‘? (i’n't:evr\:wl\e/zll %?fgst'on switching operation switching operation
with internal clock with internal clock
H Fixed PWM operation with internal clock
CLK Fixed PWM operation synchronized with external clock

Table 8-3 Switching signals to be inputted to the SYNC pin

Signals to be inputted to SYNC pin ENE,":%E;&" SettingENsv Availability
L & CLK L H Prohibited
L—H H H Available
H — CLK LorH H Available
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Figure 8-5 SYNC Function Sequence

VSYNC I
DD1V Fixed PWM Fsixed P\/\{rl:ll Fixed PWM Fixed PWM
Nnc. wi
DD3V, DD5V Auto. PWM/PFM [Exémm CLK] Auto. PwM/PFM| (Internal CLK)

Time

8.3 Output State and Protection Function Table
The following table shows the state of each output and each protection function.

Table 8-4 Output State and Protection Function Table

Enable Pin PG Pin
Setting (*1) Output State (*2) Output (*3)
State ; > > > > 2 > > > > Remarks
) | | ©| | b = ® 1)
Sz Z| ol | 2| a O] (O] ]
] 1T} 1T} [m] [a] 7 [a] o [« % o
DD1V, SW3V, DD5V are inactive X L [INA|INA|INA|INA| L L L -
DD5V is active L H |INA| A [INA| A L L Hi-Z -
DD1V, SW3V, DD5V are active H H|A|A| A | A |Hi-Z|Hi-Z | Hi-Z -
Vvout1v OVD H H|A|A|A|A L Hi-Z | Hi-Z | Vvoutiv > Vovbr_pG1v
Vvoutav OVD H H|A|A]|A| A |H-Z L Hi-Z | Vvoutav > Vovbr _PG3v
Vvoutsv OVD H H|A|A]| A | A |Hi-Z| Hi-Z L Vvoutsv > Vovbr PGsv
Vvoutiv OVP H H [INA[INA|INA|[INA| L L L Vvout1v > Vover 1v
VvouTtav OVP H H [INA[INA|INA|[INA| L L L Vvoutsv > Vover 3v
Vvoutsv OVP X H |INA|[INA|INA|INA| L L L Vvoutsv > Vovpr sv
Vvout1v UVD H H|A|A|A|A L Hi-Z | Hi-Z | Vvout1v < Vuvbr_pasv
Vvoutsv UVD H H|A|A]|A| A |H-Z L Hi-Z | Vvoutav < Vuvpr_pGav
Vvoutsv UVD H H|A|A|A| A |H-Z]| Hi-Z L Vvoutsv < VuvprF pGsv
TSD X H |INA|[INA|INA|INA| L L L Tj > TrsD

*1: The H means that each enable pin voltage is Ven1v > Von_entv, Vensv > Von_enav, Vensy > Von_ENnsv.

The L means that each enable pin voltage is Ventv < Vorr_entv, Venav < Vorr_enav, VENsy < VorFF_ENsv.

The X means that each enable pin voltage is the high level or the low level.

*2: The A means the active state. The INA means the inactive state.
*3: Each of the PG pins is formed as an open drain structure. In outputting the Hi-Z, the internal MOSFET is in the OFF state.
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9. Application Circuit Example and Parts List

Figure 9-1 Application Circuit Example

S6BP501A, S6BP502A

R
Battery J_ C
2.5V T é —
to
VB
42V + c
VDD £ e
L
C
CSN & e
CSP,
BST3V,
DRVH3V. = Cestav L Cnav (3.2V t0 3.4V)
kM ®
C Lixav Rs 4
FB1V X3V,
1 FB3V L A
R reav DRVL3Y M. Cout av =
PGND3V,
IN3V, ’L
vouTY © VoUT3V
T Cvoutav
T Dsep
VOUT5V, OVoUTsSV
Crasv RHiFBSV LBV, (5.0Vto 5.2V)
8] FB5V T + .
PGND5V, il
©
PVCC1V, . i
LcC
Cra1v Ly = Cpvcciv (*(1))
i VOUT1V
1] e Lixiv T C <o)(mv to 1.3V)
R rowv PGNDLV, T VOUTLV
lazd
© Ruot Reciv Recav Rpasv
HOT, 1 OHoT
EN1V PG1V,
-Enav© . O PG1V
© PG3V
PG5V, 0PG5V

*1: The VOUT1V is a pin name only for this circuit.
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Block | Symbol Item Value Part Number Vendor Size [mm] Remarks
Cvin__ |Capacitor| 0.1 yF CGA3E2X7R1H104K080AA | TDK 1.6 x 0.8 x 0.8 | X7R, Rated voltage: 50 Vbc
Cvs |Capacitor| 4.7 uF CGA4J3X7R1C475K125AB TDK 2.0 x 1.2 x1.25 | X7R, Rated voltage: 16 Vbc
Common| Cvop |Capacitor| 0.1 uF CGA3E2X7R1E104K080AA TDK 1.6 x 0.8 x 0.8 | X7R, Rated voltage: 25 Vbc
Dsso | SBD | Ve 0.5V RB521S30T1G ON | 1.6x08x06 | /& 30 Vee I 200mA,
Ru_re1v | Resistor [270 kQ (*1) RK73H1JTTD2703F KOA 1.6 x 0.8 x 0.45 | Rated power: 0.1W
RL re1v | Resistor [270 kQ (*1) RK73H1JTTD2703F KOA 1.6 x 0.8 x 0.45 | Rated power: 0.1W
DDAV Crsiv_ |Capacitor| 12 pF CGA3E2C0G1H120J080AA TDK 1.6 x 0.8 x 0.8 | COG, Rated voltage: 50 Vbc
Lixtv | Inductor | 1.5 yH CLF6045NI-1R5N-D TDK 74x7.0x%x48 | DCR: 13 mQ, Ioc_max: 4.5A
Crpvcctv |Capacitor| 4.7 yF CGA4J3X7R1C475K125AB TDK 2.0 x 1.2 x 1,25 | X7R, Rated voltage: 16 Voc
Cvout1v |Capacitor| 22 uF x 2 | CGABP1X7R1C226M250AC | TDK 3.2x25x25 | X7R, Rated voltage: 16 Voc
R Fasv Resistor [200 kQ (*2) RK73H1JTTD2003F KOA 1.6 x 0.8 x 0.45 | Rated power: 0.1W
- Resistor [120 kQ (*2) RK73H1JTTD1203F KOA 1.6 x 0.8 x 0.45 | Rated power: 0.1W
RL reav | Resistor |120 kQ (*2) RK73H1JTTD1203F KOA 1.6 x 0.8 x 0.45 | Rated power: 0.1W
Cessv__|Capacitor - - - - Unnecessary for this circuit
Lixasv | Inductor | 4.7 yH CLF12577NIT-4R7N-D TDK 12.8 x 12,5 x 8 | DCR: 8.7 mQ, Ipc_max: 9.6A
Cinsv_|Capacitor| 10 uF CGA9N3X7R1H106K230KB | TDK 5.7 x 5.0 x 2.3 | X7R, Rated voltage: 50 Voc
DD3V Cout av_|Capacitor|47 yF x 10 | CGA9N3X7R1C476M230KB | TDK 5.7 x 5.0 x 2.4 | X7R, Rated voltage: 16 Vbc
M Mg‘é‘;hET '_"302“;;”3 NVTFS5826NL ON |3.3x3.3x0.75| Vps: 60V, Ip: 10A
ML MgéCFhET Rsoz“f%”’g NVTFS5826NL ON |3.3x3.3x0.75| Vps: 60V, Ip: 10A
Cestav_|Capacitor| 0.1 yF | CGA3E2X7R1H104K080AA TDK 1.6 x 0.8 x 0.8 | X7R, Rated voltage: 50 Vbc
Rs Resistor | 10 mQ KRL2012-M-R010-F-T1 KOA 2.0 x 1.25 x 0.5 | Rated power: 1W
SW3Vv Cvoutsv_|Capacitor| 22 yF CGAG6P1X7R1C226M250AC | TDK 3.2x1.6x1.6 | X7R, Rated voltage: 16 Vbc
R rasv Resistor | 2 MQ (*3) RK73H1JTTD2004F KOA 1.6 x 0.8 x 0.45 | Rated power: 0.1W
- Resistor [1.8 MQ (*3) RK73H1JTTD1804F KOA 1.6 x 0.8 x 0.45 | Rated power: 0.1W
RL resv | Resistor |1.2 MQ (*3) RK73H1JTTD1204F KOA 1.6 x 0.8 x 0.45 | Rated power: 0.1W
DD5V Crssv__|Capacitor 3 pF CGA3E2C0G1HO30C080AA | TDK 1.6 x 0.8 x 0.8 | COG, Rated voltage: 50 Vboc
Lixsv | Inductor | 1.5 pH CLF6045NI-1R5N-D TDK 7.4 x7.0x4.8 | DCR: 13 mQ, loc_max: 4.5A
Cin sv_|Capacitor| 4.7 yF CGA4J3X7R1C475K125AB TDK 2.0 x 1.2 x 1.25 | X7R, Rated voltage: 16 Vbc
Cvoutsv |Capacitor| 47 uF x5 | CGA9N3X7R1C476M230KB | TDK 5.7 x 5.0 x 2.4 | X7R, Rated voltage: 16 Vbc
HOT/ Ruor | Resistor | 100 kQ RK73H1JTTD1003F KOA 1.6 x 0.8 x 0.45 | Rated power: 0.1W
PG Rpc1v | Resistor | 100 kQ RK73H1JTTD1003F KOA 1.6 x 0.8 x 0.45 | Rated power: 0.1W
pins Rpesv | Resistor | 100 kQ RK73H1JTTD1003F KOA 1.6 x 0.8 x 0.45 | Rated power: 0.1W
Rpesv | Resistor | 100 kQ RK73H1JTTD1003F KOA 1.6 x 0.8 x 0.45 | Rated power: 0.1W

Capacitor: Ceramic capacitor, SBD: Schottky barrier diode
*1: Vvout1v setting = 1.2V
*2: Vinsv setting = 3.3V

*3: Vvoursv setting = 5.0V

TDK: TDK Corporation
KOA: KOA Corporation
ON: ON Semiconductor Corporation

Note:

- The values of capacitors and resistors are subjects to consider according to a subsequent system. The values shown in the
table are very dependable system whose current consumption varies dynamically from OA to the full-load condition (maximum
output current) in 10 yus.
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10. Application Note
10.1 Setting the Operation Conditions

DD1V Output Voltage
The DD1V output voltage (Vvouriv) of this IC can be adjusted by changing the external resistors connecting the FB1V pin.

Figure 10-1 DD1V Output Voltage Setting

VVOUTlV

Ru_re1v
:| FB1V

The DD1V output voltage (Vvout1v) can be calculated using the formula below.

Ry re1v + Ry pB1v

Wourv [Vl = X Vep1v

RL_FBlV

DD3V Output Voltage
The DD3V output voltage (Vinav) of this IC can be adjusted by changing the external resistors connecting the FB3V pin.

Figure 10-2 DD3V Output Voltage Setting

VIN3V

2]] FB3V

RL Feav

The DD3V output voltage (Vinsv) can be calculated using the formula below.

Ry_rBav + Ri_FB3v

Vinav [V] = X Vppay

R FB3v

DD5V Output Voltage
The DD5V output voltage (Vvoutsv) of this IC can be adjusted by changing the external resistors connecting the FB5V pin.

Figure 10-3 DD5V Output Voltage Setting

VVOUTSV

Ry_resv
FB5V
8]

Ri_resv

The DD5V output voltage (Vvoutsv) can be calculated using the formula below.

Ry_rBsv + R _pBsv
Woursy [V] = ———————= X Vgpsy

Rp_rBsv
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Cestav Capacitor

To drive the gate of the DD3V high-side FET (Mn), the bootstrap capacitor (Cestav) must have enough stored charge. The Cgstav
capacitor is set to satisfy conditions of the following formula to hold electric charge above the threshold voltage (Veer [V]) of the
high-side FET.

(6.79 x 10% X Coyr 3y~ — 0.595 X Coyr av + 280 X 107¢) X Coyr 3v

Cpstav [F] =

(5 — Vgpr) X (0.1 X 1072 + loyr minsv + | V“fVR ) x 103
H_FB3V L_FB3V
Cssrav [F] : Bootstrap capacitor
Cout sv[F] :DD3V output capacitor
Vrer [V] : DD3V high-side FET threshold voltage
lout_minsv [A] : DD5V output current
Vinav [V] : DD3V output voltage
RH_re3v[Q] : DD3V high-side output voltage setting resistor
RL re3v[Q] : DD3V low-side output voltage setting resistor

(See Figure 9-1 Application Circuit Example for more information)

Figure 10-4 Cgsrav setting (Cestav vs Cout_3v)

Cagstav VS Cour_av
Vinav = 3.3V, Ry_geav = 320 Qk, R geav = 120 kQ
Veer = 2.5V, lour_minsy = 200 HA
50
045 et e s -——
0.40 Cstav (Max)
0.35)
o 0.30
=
% 0.25]
I
O 0.20]
0.15
0.10 Csstav (Min)
//
0.05
0.00
0 100 200 300 400 500
Cour_sv [MF] S6BP502AGraph002

In addition, when the VIN voltage lowers down to the DD3V output voltage, the on-duty of the switching becomes 100% (Dwmax_3av)
and the DD3V high-side FET keeps the turn-on state. The electric charge to the Csstav capacitor is not performed in the turn-on
state, then the gate voltage of the high-side FET cannot be maintained. Confirm that the time period during which the VIN voltage
drops (below +3.7 V) is less than the high-side FET on-duration time (TonoT). Tonot can be calculated using the formula below.

1.34 +V,
TONDT [S] > {1675 —2XlIn (TFET)} X CBSTBV X 106
TonpT[S] : DD3V high-side FET On-duration time
Vrer [V] : DD3V high-side FET threshold voltage
Castav [F] : Bootstrap capacitor
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Figure 10-5 High-side FET On-duration Time vs Cgsstav

Tonpt VS Castav

1000 Vegr =25V

900

800

700

600 /

£
& 500 //
F 400 //
300 /
200
d
100) /
Ol
0 0.1 0.2 0.3 0.4 0.5
Castav [WF] S6BP502AGraph003
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11.Reference Data

S6BP501A, S6BP502A

The following data are measured by an evaluation board mounting S6BP502A00SN2B000 under the conditions shown in ”9.
Application Circuit Example and Parts List”. When measuring the efficiency, load regulation, line regulation and the temperature
characteristics, the pull-up resistors, Rec1v, Rpeav, RPG5V and RHor, are removed. Some data are measured under the condition of
separated EN1V and EN3V for reference. However, EN1V and EN3V are recommended to be connected together.

VOUT1V: Efficiency [%] VOUT1V: Efficiency [%]

VOUT1LV [V]

VOUTLV: EffiCienCy VS lvout1v
Vearrery = 12 V, VOUTLV setting = 1.2 V, Ta = +25 °C,
EN1V = VB, EN3V =0V, EN5V = Vgarrery

100

90

80 LL . N

70——---Fixed PWM / /

(SYNC=0V) 7/ /

60 /

50

0 / /KFixed PWM |
y / (SYNC = VB)

30 /

20 // //

10 el

1%0u 1m 10m  100m 1 10
IVOUTlV [A]

S6BP502AGraph001

VOUTLV: Efficiency vS Vgatrery
VOUT1V setting = 1.2V, lyouraiv = 1 A, Ta = +25 °C,
0 EN1V = VB, EN3V = 0 V, EN5V = Vaarrery

©
o

@
o

Fixed PWM
(SYNC=0V)

70
60

50

40

30

20

10

0
0 5

10 15 20 25 30 35 40 45
Veatrery [V]
S6BP502AGraph004

VOUT1V: Load Regulation

Vgatrery = 12 V, VOUTLV setting = 1.2V, Ta = +25 °C,

EN1V =VB, EN3V =0V, EN5V = Vparrery
1.25

1.24

1.23

1.22

Fixed PWM
(SYNC = VB)

1.21

R\ §

1.20
Fixed PWM

1.19 (SYNC=0V)

1.18

117

1.16

1.15
0

0.5 1.0 2.0

Ivourv [A]

15

S6BP502AGraph007

VOUTA3V: Efficiency [%]

VOUT3V: Efficiency [%]

VOUT3V [V]

VOUT3V: Efficiency vs lyourav
Vearrery = 12 V, VOUT3V setting = 3.3 V, Ta = +25 °C,
EN1V =0V, EN3V = VB, EN5V = VgarTery

100 -
Automatic
90} PWM/PFM
(SYNC=0 \Q/, /
80 / /
70 /
60 /
50
4 / /KF xed PWM
0 / / (SYNC = VB) 77
30 / /
20 7
10 /
0 —]
100p im 10m  100m 1 10
IVOUTSV [A]

o EN1V =0V, EN3V = VB, EN5V = Vgarrery

S6BP502AGraph002

VOUT3V: Efficiency vs Veatrery
VOUT3V setting = 3.3V, lyouray = 0.95 A, Ta = +25 °C,

90—
[ ——
80 Automatic  4+——
PWM/PFM
70 (SYNC=0Vv)| |
60
50
40
30
20
10
0
0 5 10 15 20 25 30 35 40 45
Vearrery [V]
S6BP502AGraph005
VOUT3V: Load Regulation
Vearrery = 12 V, VOUT3V setting = 3.3 V, Ta = +25 °C,
EN1V =0V, EN3V = VB, EN5V = Vgatrery
3.50
3.45
3.40
3.35
330 \\ Fixed PWM
(SYNC = VB)
3.25 \7‘,‘
3.20 Autor/natic \
PWM/PFM
315 (SYNC=0V) \
3.10
3.05
0 0.5 1.0 15 2.0
IVOUTSV [A]

S6BP502AGraph008

VOUTS5V: Efficiency [%]

VOUTSV: Efficiency [%]

VOUTSV [V]

VOUTSV: Efficiency vs lyoutsy
Vearrery = 12 V, VOUTSV setting =5V, Ta = +25 °C,
EN1V = EN3V =0V, EN5V = VgarTery

100

90

2

80

Al

70 -
Automatic

60 —-.PWM/PFM
(SYNC=0V)

50

/

Fixed PWM
(SYNC = VB)

40

30

20

0 //
100p im

10

10m  100m 1
IVOUTSV [A]

10

S6BP502AGraph003

VOUTSV: Efficiency vs Veatrery
VOUTSV setting =5 V, lyoursy = 0.65 A, Ta = +25 °C,
o EN1V = EN3V =0V, EN5V = Vgarrery

90

_§_
80 Automatic ]
PWM/PFM

(SYNC=0V) T

70

60
50

40

30

20

10

0
0 5

10 15 20 25 30 35 40 45
Vearrery [V]
S6BP502AGraph006
VOUT5V: Load Regulation

Vgatrery = 12 V, VOUT5V setting =5V, Ta = +25 °C,
EN1V = EN3V =0V, EN5V = Vgarrery

5.20

5.15

5.10

Fixed PWM
(SYNC = VB

\\

5.05

5.00 T
Automatic
4.95—PWM/PFM
(SYNC=0V)

4.90

4.85

4.80

4.75
0 0.5 1.0

Ivoutsv [A]

15 2.0

S6BP502AGraph009
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S6BP501A, S6BP502A

VOUT1LV [V]
e
N
o

1.16
1.15

1.24
1.23
1.22
121
1.20

0 5

VOUT1V: Line Regulation
VOUT1YV setting = 1.2 V, lyouriv = 1 A, Ta = +25 °C,
EN1V = VB, EN3V =0V, EN5V = Vgarrery

Fixed PWM
(SYNC=0V)

10 15 20 25 30 35 40 45
Veartery [V]
S6BP502AGraph010

VOUT1V vs Ambient Temperature
Veatrery = 12V, VOUTLV setting = 1.2 V, lyvouriy = 1A,
EN1V =VB, EN3V =0V, EN5V = Vgarrery

Fixed PWM
(SYNC=0V)

VOUTLV [V]

1.19
1.18
1.17
1.16

1.15
-50

-25 0 +25 +50 +75 +100 +125
Ambient Temperature (Ta) [°C]
S6BP502AGraph013

VOUTLV: Turn On Response

Veatrery = 12V, lvouriv = lvoutsy = 0 A, Ta = +25 Gc.

EN3V = EN1V, EN5V = Vparrery,
SYNC =0V (DD1V: Fixed PWM)

VOUT3V [V]

VOUT3V [V]

VOUT3V: Line Regulation
VOUT3V setting = 3.3V, lyourav = 0.95 A, Ta = +25 °C,
EN1V =0V, EN3V = VB, EN5V = Vgarrery

3.50

3.45
3.40

3.35 _
Automatic
PWM/PF

8:30 (SYNC =

o<

V)
3.25 X

3.20

3.15

3.10

3.05

0 5 10 15 20 25 30 35 40 45

Veatrery [V]
S6BPS502AGraph011

VOUT3V vs Ambient Temperature

Vgartery = 12 V, VOUT3YV setting = 3.3 V, lyourav = 0.95 A,

EN1V =0V, EN3V = VB, EN5V = Vgarrery

3.50

3.45

3.40
3.35

Automatic
P

3.30

3.25

3.20

3.15

3.10

3.05
-50

-25 0 +25 +50 +75 +100 +125
Ambient Temperature (Ta) [°C]
S6BP502AGraph014

VOUTSV [V]

VOUTSV [V]

VOUTS5V: Line Regulation
VOUTSV setting =5V, lyoursv = 0.65 A, Ta = +25 °C,
EN1V = EN3V =0V, EN5V = VgarTery

5.20

5.15

Automatic
PWM/PFM
(SYNC=0V)

5.10

5.05

5.00

4.95

4.90

4.85

4.80

4.75

0 5 10 15 20 25 30 35 40 45

Veatrery [V]
S6BP502AGraph012

VOUT5V vs Ambient Temperature
Veatrery = 12 V, VOUT5V setting =5V, lyoursy = 0.65 A,
EN1V =EN3V =0V, EN5V = Vgarrery

5

5.20

5.15

5.10 Automatic

PWM/PFM

5.05 (SYNC=0V)

¥

5.00

4.95

4.90

4.85

4.80

4.75
-50

-25 0 +25 +50 +75 +100 +125
Ambient Temperature (Ta) [°C]
S6BP502AGraph015

VOUTLV: Turn Off Response

Veatrery = 12V, lvourwv = lvoutsy = 0 A, Ta = +25 OC,

EN3V = EN1V, EN5V = Vgarrery,
SYNC =0V (DD1V: Fixed PWM)

EN1V ENLV
5 Vidiv g. 5 V/div ¢
VOUTLV VOUT1V
1 Vidiv 1 Vidiv
PG1V PG1V
5Vidiv g 5 Vidiv g,
&

5 ms/div

S6BP502AGraph016

Discharge

5 ms/div
S6BP502AGraph017
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S6BP501A, S6BP502A

VOUT3V: Turn On Response
Veatrery = 12V, lvourav = lvoursy = 0 A, Ta = +25 OC.
EN1V = EN3V, EN5V = Vgarrery,

SYNC =0V (DD3V: Automatic PWM/PFM)

EN3V
5 Vidiv gy.

VOUT3V
2 Vidiv

PG3V
5 V/div

]
T

VOUTS5V: Turn On Response
lvoursv = 0 A, Ta = +25 °C,
EN1V = EN3V =0V, EN5V = VpatTeRY,
SYNC =0V (DD5V: Automatic PWM/PFM)

5 ms/div
S6BP502AGraph018

VBAT[ERY
5 V/div
0%
VOUT5V
2 Vidiv
. J—
PG5V
5 V/div g.
IN3V
(DD3V output) /
2 VIdiv g
5 ms/div
S6BP502AGraph020
LX3V Output Spectrum vs Frequency
Veatrery = 12V, lvourav = 1.9 A, lvoursy = 0 A,
EN1V =0V, EN3V = VB, EN5V = Vgarrery,
SYNC =0V (DD3V: Automatic PWM/PFM), RBW: 1 kHz, VBW: 100 kHz
.10 SSCG OFF
E ‘
g
= -20 SSCG ON
£
2
S -30
@
Q.
2 \
5 -40
j=8
S \
> -50
¥l
X
-
-60
-70
320k 370k 420k 470k 520k

Frequency [HZ]
S6BP502AGraph022

VOUT3V: Turn Off Response
Veatrery = 12V, lvoutav = lvoutsy = 0 A, Ta = +25 UC,
EN1V = EN3V, EN5V = Vgarrery,

SYNC =0V (DD3V: Automatic PWM/PFM)

EN3V
5Vidiv .
VOUT3V - i
> V/div Discharge
'
PG3V
5 V/div
5 ms/div
S6BP502AGraph019
VOUTS5V: Turn Off Response
lvoutsy = 0 A, T = +25 °C,
EN1V = EN3V =0V, EN5V = Vgarrery,
SYNC =0V (DD5V: Automatic PWM/PFM)
VBATTERY |
5 Vidiv
G-
VOUT5V .Natural discharge
2 Vidiv |
g
PG5V
5V/div g.
IN3V b
(DD3V output)
2VIdiv g.
5 ms/div
S6BP502AGraph021
LX1V: Switching Waveform
Vearrery =12V, lvouriv = 2 A, To = +25 DC,
EN1V = EN3V = VB, EN5V = Vgarrery,
SYNC =0V (DD1V: Fixed PWM)
LX1V o " \ e
1 V/div L Eletyty Wbty e -

r e e | sttt
|

|

) «,-w»]\ A
I

200 ns/div
S6BP502AGraph023
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S6BP501A, S6BP502A

LX3V: Switching Waveform

Veatrery = 12V, lvouray = 100 mA, Tp = +25 GCV
EN3V = EN1V = VB, EN5V = Vgartery,
SYNC =0V (DD3V: Automatic PWM/PFM)

LX3V
2 Vidiv

20 ps/div

S6BP502AGraph024

LX5V: Switching Waveform
Veatrery = 12V, lvoutsy = 50 MA, T = +25 Dcy
EN1V = EN3V =0V, EN5V = Vgarrery,

SYNC =0V (DD5V: Automatic PWM/PFM)

LXSV funmy =) == =4
1 Vidiv J J

5 ps/div

S6BP502AGraph026

VOUT1V: Ripple Waveform

Vearrery = 12V, lvoury = 2 A, lvourav = lvoursy = 0 A, Ta = +25 °C,
EN1V = EN3V = VB, EN5V = Vgarrery,

SYNC =0V (DD1V: Fixed PWM)

VOUT1V
10 MV/div (st
AC-coupled

10 ps/div

S6BP502AGraph028

LX3V: Switching Waveform
Veatrery =12V, lvourav = 1.9 A, Tp = +25 GC,
EN3V = EN1V = VB, EN5V = Vgarrery,
SYNC =0V (DD3V: Automatic PWM/PFM)

LX3V
2 Vidiv

1 ps/div

S6BP502AGraph025

LX5V: Switching Waveform

Veatrery =12V, lvoursy = 1.3 A, Ta = +25 Dcy
EN1V = EN3V =0V, EN5V = Vgarrery,
SYNC =0V (DD5V: Automatic PWM/PFM)

l.m_,,_.'_:wd,“ L..w T ‘f- T r——

LX5V
1 vidiv

200 ns/div

S6BP502AGraph027

VOUT3V: Ripple Waveform

Veatrery = 12V, lvouriv = 0 A, lvouray = 1.9 A, lvoutsy =0 A, Ta = +25 EC,
EN1V = EN3V = VB, EN5V = Vgarrery,

SYNC =0V (DD3V: Automatic PWM/PFM)

VOUT3V
20 mV/div
AC-coupled

1 ps/div

S6BP502AGraph029
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VOUT5V: Ripple Waveform
Veatrery = 12V, lvourty = lvoutsv = 0 A, lvoutsy = 1.3 A, Ta = +25 °C,
EN1V = EN3V = VB, EN5V = Vgarrery,
SYNC =0V (DD5V: Automatic PWM/PFM)

VOUT5V
50 mV/div #h=
AC-coupled

1 ps/div
S6BP502AGraph030

VOUT1V, VOUT3V, VOUT5V: Ripple Waveform

Veatrery = 12V, lvourtv = lvoursv = lvoutsy = 0 A, Ta = +25 °C,
EN1V = EN3V = VB, EN5V = Vgarrery,
SYNC =0V (DD1V: Fixed PWM, DD3V & DD5V: Automatic PWM/PFM)

VOUT5V -
50 mV/div g
Offset 5V

voutay [ s e s s

20 mV/div
Offset 3.3V &

VOUTLV M A P A
10 mV/div g
Offset 1.2V |
500 ps/div

S6BP502AGraph031

VOUT1V: Load Transient Response
Veatrery = 12V, lvourav = lvoutsy = 0 A, Ta = +25 OC.
EN1V = EN3V = VB, EN5V = Vgarrery,

SYNC =0V (DD1V: Fixed PWM)

VOUT1V
100 MV/HIV @ ammmmmmerey oty e
AC-coupled
2A —p »
Ivourv !
1 Aldiv ! I )
Gt €— 0 A | MR ———
100 ps/div
S6BP502AGraph033

VOUT1V, VOUT3V, VOUT5V: Ripple Waveform

Veartery = 12V, lvourty = lvourav = lvoursy = 0 A, Ta = +25 °C,
EN1V = EN3V = VB, EN5V = Vgarrery,
SYNC = VB (DD1V & DD3V & DD5V: Fixed PWM)

VOUT5V
50 mV/div g,
AC-coupled

Y e N

T wswiromiannneam

VOUT3V
20 mVv/div 4.
AC-coupled ¥

VOUT1V
10 MIVITIV Gapunrarmanmistsst vty oy i sy o i o]
AC-coupled

1 ps/div
S6BP502AGraph032

VOUT3V: Load Transient Response
Veatrery = 12V, lvouriv = lvoutsy = 0 A, Ta = +25 Ocy
EN1V = EN3V = VB, EN5V = Vgarrery,

SYNC =0V (DD3V: Automatic PWM/PFM)

VOUT3V P
200 MV/diV s frem e
Offset 3.3V | -

19A — / et
Ivoutav /
1 Aldiv | ‘ 7
Dirmemrnmeeae 4— O A gt e
100 ps/div
S6BP502AGraph034
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VOUTS5V
AC-coupled

Ivoursv
1 A/div

500 mV/div | =

R——— .\

VBATTERY
5 V/div

VOUT5V

e 4— 12V

VOUTS5V: Load Transient Response

Veatrery = 12V, lvouriv = lvoutav = 0 A, Ta = +25 OC.
EN1V = EN3V = VB, EN5V = Vgarrery,
SYNC =0V (DD5V: Automatic PWM/PFM)

1L3A =,

100 ps/div
S6BP502AGraph035

VOUT1V, VOUT3V, VOUTSV: Line Transient Response

Ivoutiv = 1 A, lvoutav = 0.95 A, lvoursy = 0.65 A, Ta = +25 °C,
EN1V = EN3V = VB, EN5V = Vgarrery,
SYNC =0V (DD1V: Fixed PWM, DD3V & DD5V: Automatic PWM/PFM)

Ty AV S NS —————

200 mV/div
AC-coupled

VOUT3V

100 mV/div
AC-coupled

VOUTLV

50 mV/div
AC-coupled

VOUT1V
500 mV/div

PG1V
5 V/div

Ivouriv
1 A/div

5 ms/div
S6BP502AGraph036

DD1V: Over Current Protection Waveform
Vearrery = 12V, lvoursy = 0 A, Ta = +25 °C,
EN1V = EN3V = VB, EN5V = Vgarrery,
SYNC =0V (DD1V: Fixed PWM)

Over current protection

20 ms/div
S6BP502AGraph038

VOUTL1V, VOUT3V, VOUTS5V: Line Transient Response
lvouriv = 1 A, lvourav = 0.95 A, lvoursy = 0.65 A, Tp = +25 OC,

VeatTERY
5 V/div

|

VOUTS5V @s

EN1V = EN3V = VB, EN5V = Vgarrery,

SYNC =0V (DD1V: Fixed PWM, DD3V & DD5V: Automatic PWM/PFM)

22V e

e 44— 12 V

200 mV/div
AC-coupled

VOUT3V

100 mV/div
AC-coupled

VOUTL1V

50 mV/div
AC-coupled

5 ms/div

S6BP502AGraph037
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DD1V: Gain, Phase Characteristics
Veattery = 12V, lvouriv = 2 A, lvoutsy = 0 A, Ta = +25 OC.
EN1V =VB, EN3V =0V, EN5V = Vgarrery,

SYNC =0V (DD1V: Fixed PWM)

Frequency [Hz]

S6BP502AGraph042

80, 180
60 135
\/Gain
40 N 90
% 20 45
c W \
3 o o
< I Phase \
a -20 45
I T~
40 Band width: 67 kHz 90
Phase margin: 37 degree
-60 135
-80 -180
1k 10k 100k M
Frequency [Hz] S6BP502AGraph040
DD5V: Gain, Phase Characteristics
Veatrery =12V, lvoursy = 1.3 A, Ta = +25 DC,
EN1V = EN3V =0V, EN5V = Vgarrery,
SYNC =0V (DD5V: Automatic PWM/PFM)
80 180
60 135
\
40 90
= Phase/
< 20 45
= N
£
T 0 \\ 0
9 Gain
3
-20 45
2 \ N
-40F Band width: 11 kHz 90
Phase margin: 87 degree \
-60 \ 135
-80 -180
1k 10k 100k M

[ea1Bap] aseyd :ATAA

[8216ap] aseuyd :ASaa

DD3V: Gain [dB]

DD3V: Gain, Phase Characteristics

Veattery = 12V, lvourav = 1.9 A, lvoutsy = 0 A, Ta = +25 OC,
EN1V =0V, EN3V = VB, EN5V = Vgarrery,
SYNC =0V (DD3V: Automatic PWM/PFM)

80 180
60 135
40 Phase 90 o
]
20 45 2
,;N' \ 4. _U
>
0 Gain 0 §
B =
20 Y 5 8
-401- Band width: 15 kHz =-90 =
Phase margin: 53 degree \ \7"",
-60 v 135
-80 -180
1k 10k 100k M

Frequency [Hz]

S6BP502AGraph041
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12.Usage Precaution
Printed circuit board ground lines should be set up with consideration for common impedance.

Take appropriate measures against static electricity.
O Containers for semiconductor materials should have anti—static protection or be made of conductive material.
O After mounting, printed circuit boards should be stored and shipped in conductive bags or containers.
O Work platforms, tools, and instruments should be properly grounded.
0 Working personnel should be grounded with resistance of 250 kQ to 1 MQ in serial body and ground.

Do not apply negative voltages.
The use of negative voltages below —0.3 V may make the parasitic transistor activated to the LSI, and can cause malfunctions.

13.RoHS Compliance Information

This product has observed the standard of lead, cadmium, mercury, Hexavalent chromium, polybrominated biphenyls (PBB), and
polybrominated diphenyl ethers (PBDE).

14.0rdering Information

Part Number (MPN) Package
S6BP501A00SN2B000 Plastic, Wettable QFN (0.50 mm pitch), 32-pin
S6BP502A00SN2B000 (VNGO032)

MPN: Marketing Part Number

Figure 14-1 Ordering Part Number Definitions

S6BP50XA00SN2BO000

J Fixed on 000
Packing: B = 13 inch Tape and Reel

Package: N2 = QFN, Pure Sn/ Low-Halogen

Reliability Grade: S = 10 ppm

Preset Condition: 00

Revision: A = 1st Revision

Product ID: 01, 02

Topology: 5 = Switch-Mode Power Supply (For Instrument Cluster)
Product Type: P = Power Management IC

Product Class: 6B = Automotive Analog

Company ID: S = Cypress
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15.Package Dimensions

S6BP501A, S6BP502A

SEATING PLANE

DETAIL “A
SINF VIFW
DIMENSIONS
SYMBOL NOTE
MIN. | NOM. | MAX.
A — | — | 090 [ PROFILE
Al 000 [ — | 005
o] 5.00 BSC
5.00 BSC
4.75BSC
4.75BSC
b 0.18 | 025 |0.30 |TERMINALWIDTH
bt | 010 | 015 | 020 [DIMPLEWIDTH
3.30BSC EXPOSED PAD SIZE
3.30BSC EXPOSED PAD SIZE
] 0.50 BSC TERMINAL PITCH
L 035 | 045 | 0.55 | TERMINALLENGTH
L 005 | 0.15 | 025 | DIMPLELENGTH
L2 0.09 REF DIMPLE HEIGHT
c R0.20 PIN #11D
m o | — |1z
P — | — | o060
N 32 TERMINAL COUNT

NOTES

1. ALLDIMENSIONS ARE IN MILLIMETERS.

N =

Al—'

Bl

= b ~]

2. DIMENSIONING AND TOLERANCINC CONFORMS TO ASME Y14.5-1994.

3.NISTHE TOTALNUMBER OF TERMINALS.

—
{ol o10®@[cA
— A = $loro®@[c]als]
{o1] axp —| ||
}
Sile] | NIVIVAVIVAvAeRY
I—ITI—' ; i e T —6 Sloio®@[c[Aa[B
1 1 ) ca
1 1 ) ca
5 — £ & 2 =
H H A ] (@
I I D] (@
1 L\; 1 ) ~ c
I I T X oW
Nl .
INDEX MARK (5 pIa | Lb & 010®[c[a]s]
Q010 b1 005@&
ToPVIEW x BOTTOM VIEW I\
m
/\ DETAIL “A”

/A\DIMENSION "b” APPLIES TO METALLIZED TERMINAL AND ISMEASURED BETWEEN 0.15 AND
0.30mm FROM TERMINAL TIP.IF THE TERMINAL HAS THE OPTIONAL RADIUS ON THE OTHER
END OF THE TERMINAL THE DIMENSION b “SHOULD NOT BE MEASURED IN THAT RADIUS AREA.

AND REFERTO THE NUMBER OF TERMINALSON D ORE SIDE.

ﬁPIN #11D ON TOP WILLBE LOCATED WITHIN INDICATED ZONE.
AUNIIATERAL COPLANARITY ZONE APPLIES TO THE EXPOSED HEAT SINKSLUG ASWELLAS

THE TERMINALS.

002-13490 Rev. **

PACKAGE OUTLINE, 32 LEAD WQFN
5.0X5.0X0.9 MM VNGO032 3.3X3.3 MM EPAD (SAWN) REVs#*
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Document History

S6BP501A, S6BP502A

Document Title: S6BP501A, S6BP502A 3ch DC/DC Converter IC for Automotive Cluster
Document Number: 002-03396

Revision

ECN

Submission
Date

Description of Change

4921966

09/16/2015

New Spec.

4998578

11/02/2015

Added Errata.

*B

5107300

01/26/2016

Updated the description for the pin name, IN3V in the Table 3-1.
Updated the following Electrical Characteristics.

ILeak_1v: Condition

l.xpeak_1v: Min values

tss_av: Typ value

Ronw_av: Typ value

Ron sstsw: Typ and Max values

Ir_estsw: Condition and Max value

lLoap_swav: Min values

lLeak_swav: Condition

tss_swav: Typ value

lpwvpem_sv: Typ value

ILeak_sv: Condition

l.x_peaksv: Typ value

Vovor_peiv: Typ value

SSCG block (Modulation range): Typ value

Updated the description and the Table 8-2 of the SYNC in the Section 8.2.

Added the remarks for the DD5V output in the Table 8-3.
Updated the following parts in the Table 9-1..
Cypp: value, part number and remarks
Ry _rsav: value and part number
RL ssv: value and part number
Rs: value
Added “Development Support”
Updated Errata.

*C

5198555

05/16/2016

Added “AEC-Q100 compliant (Grade-2)” in Features.
Updated Architecture Block Diagram.

Deleted Errata item1, item2, item4, and item5 from Errata.
Errata item3 in Errata is under confirmation with Rev.2 silicon.

*D

5325274

09/09/2016

Added Block Diagram

Added More Information

Updated the values in Electrical Characteristics

DD3V block: Boost switch
Ronn_av: Condition (DRVH3V pin current = 50 mA > 10 mA),
Typ value (8.5Q = 15Q)

Ron_ sstsw: Typ value (3Q > 8Q), Max value (10Q - 24Q)
Ir_sstsw: Max value (3 pA > 2 pA)

Deleted “Development Support”

Added Figure 14-1 Ordering Part Number Definitions

Deleted Errata
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. Submission -
Revision ECN Date Description of Change

Updated the values in Electrical Characteristics
Supply current:
Ishon: Added Max value (2 pA)
lvs: Added Max value (25 mA)
DD1V block:
Ronn_1v: Added Max value (260 mQ)
Ron_1v: Added Max value (200 mQ)
Rois_1v: Added Min value (280Q), Added Max value (520Q)
tss_t1v: Added Min value (0.5 ms), Added Max value (2 ms)
DD3V block:
tss_sv: Added Min value (0.5 ms), Added Max value (2 ms)
Ronn_sv: Added Max value (30 Q)
Rone_sv: Added Max value (3 Q)
RONHJV: Added Max value (4 Q)
RONL73V: Added Max value (2 Q)
*E 5522611 11/18/2016 Rois_swav: Added Min value (280Q), Added Max value (520Q)
tss_swav: Added Min value (1 ms), Added Max value (4 ms)
DD5V block:
Ron_sv: Added Max value (260 mQ)
Ron._sv: Added Max value (200 mQ)
tss_sv: Added Min value (0.2 ms), Added Max value (1 ms)
EN1V pin: lon_en1v: Added Max value (100 pA)
EN3V pin: ION?EN3V: Added Max value (100 HA)
ENS5V pin: lorr_ensv: Added Max value (1 pA)
SYNC Pin/ SYNC block: lin_syne: Added Max value (100 pA)
SSCG block:
Modulation range: Added Min value (3 %), Added Max value (9%)
Fumop: Added comments in condition.
Added Min value (3 kHz), Added Max value (5 kHz)
Updated Figure 8-1 Turn On and Turn Off Sequence
Added a comment “Start-up initialization is complete”.

Changed the values in Electrical Characteristics
OSC block: Switching frequency
Fosc1: Changed Min value (2.0 MHz - 1.9 MHz)
*F 5626998 02/13/2017 Changed Max value (2.2 MHz > 2.3 MHz)
Foscz: Changed Min value (0.40 MHz - 0.38 MHz)
Changed Max value (0.44 MHz - 0.46 MHz)
Added the setting of Cgstav Capacitor in Application Note

Updated Block Diagram
Corrected a typo (FET symbol of the load switch): “NMOS” - “PMOS”

Updated Architecture Block Diagram
Corrected a typo (FET symbol of the load switch): “NMOS” - “PMOS”

Updated Absolute Maximum Ratings
Corrected a typo (Symbol of “DRVL3V to PGND3V” at the difference voltage):

“Vprvhav_xav' 2 “Vbrviav_ponpsy”

Updated the conditions in Electrical Characteristics

*G 5764719 06/20/2017 DD1V block, Vover 1v: Added “Monitor'ing. Vixiv faIIing"‘ ' o N
DD3V block, Vover 3v: Changed “Monitoring Vvouray rising” = “Monitoring Vesy rising”
DD3V block, Vover sv: Added “Monitoring Vinay falling”
DD3V block, Ron_sv: Corrected a typo “(PLX3V to DRVL3V)” 2 “(LX3V to DRVL3V)”
DD5V block, Vover sv: Added “Monitoring Vyoursy falling”
PG1V pin, ILEAKﬁPGlV: Corrected a typO “Vpes\/: 50V’ > “Vpel\/z 50V’
PG1V pin, VLOW_PGIV: Corrected a typo “lpg5\/: 3mA” > “IPGIV: 3 mA”

Added Figure 3-1 1/0 Pin Equivalent Circuit Diagram

Added Reference Data

Deleted the part number of the engineering part number from Ordering Information

*H 6283945 08/17/2018 |No update due to sunset review
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o Submission .
Revision ECN Description of Change
Date
To recommend connecting EN1V and EN3V together.
Updated Table 3-1 Pin Descriptions
Updated Figure 8-1 Turn On and Turn Off Sequence
* 6957023 09/01/2020 Updated Table 8-3 Switching signals to be inputted to the SYNC pin

Updated Table 8-4 Output State and Protection Function Table
Updated Figure 9-1 Application Circuit Example
Updated Reference Data

Document Number: 002-03396 Rev. *|

Downloaded from AFFOW.Com.

Page 35 of 36



http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com

& CYPRESS

- EMBEDDED IN TOMORROW™

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

S6BP501A, S6BP502A

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

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

© Cypress Semiconductor Corporation, 2015-2020. This document is the property of Cypress Semiconductor Corporation and its subsidiaries (“Cypress”). This document, including any software or
firmware included or referenced in this document (“Software”), is owned by Cypress under the intellectual property laws and treaties of the United States and other countries worldwide. Cypress
reserves all rights under such laws and treaties and does not, except as specifically stated in this paragraph, grant any license under its patents, copyrights, trademarks, or other intellectual property
rights. If the Software is not accompanied by a license agreement and you do not otherwise have a written agreement with Cypress governing the use of the Software, then Cypress hereby grants
you a personal, non-exclusive, nontransferable license (without the right to sublicense) (1) under its copyright rights in the Software (a) for Software provided in source code form, to modify and
reproduce the Software solely for use with Cypress hardware products, only internally within your organization, and (b) to distribute the Software in binary code form externally to end users (either
directly or indirectly through resellers and distributors), solely for use on Cypress hardware product units, and (2) under those claims of Cypress’s patents that are infringed by the Software (as
provided by Cypress, unmodified) to make, use, distribute, and import the Software solely for use with Cypress hardware products. Any other use, reproduction, modification, translation, or
compilation of the Software is prohibited.

TO THE EXTENT PERMITTED BY APPLICABLE LAW, CYPRESS MAKES NO WARRANTY OF ANY KIND, EXPRESS OR IMPLIED, WITH REGARD TO THIS DOCUMENT OR ANY SOFTWARE
OR ACCOMPANYING HARDWARE, INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE. No computing
device can be absolutely secure. Therefore, despite security measures implemented in Cypress hardware or software products, Cypress shall have no liability arising out of any security breach,
such as unauthorized access to or use of a Cypress product. CYPRESS DOES NOT REPRESENT, WARRANT, OR GUARANTEE THAT CYPRESS PRODUCTS, OR SYSTEMS CREATED
USING CYPRESS PRODUCTS, WILL BE FREE FROM CORRUPTION, ATTACK, VIRUSES, INTERFERENCE, HACKING, DATA LOSS OR THEFT, OR OTHER SECURITY INTRUSION
(collectively, “Security Breach”). Cypress disclaims any liability relating to any Security Breach, and you shall and hereby do release Cypress from any claim, damage, or other liability arising from
any Security Breach. In addition, the products described in these materials may contain design defects or errors known as errata which may cause the product to deviate from published
specifications. To the extent permitted by applicable law, Cypress reserves the right to make changes to this document without further notice. Cypress does not assume any liability arising out of the
application or use of any product or circuit described in this document.  Any information provided in this document, including any sample design information or programming code, is provided only for
reference purposes. It is the responsibility of the user of this document to properly design, program, and test the functionality and safety of any application made of this information and any resulting
product. “High-Risk Device” means any device or system whose failure could cause personal injury, death, or property damage. Examples of High-Risk Devices are weapons, nuclear installations,
surgical implants, and other medical devices. “Critical Component” means any component of a High-Risk Device whose failure to perform can be reasonably expected to cause, directly or indirectly,
the failure of the High-Risk Device, or to affect its safety or effectiveness. Cypress is not liable, in whole or in part, and you shall and hereby do release Cypress from any claim, damage, or other
liability arising from any use of a Cypress product as a Critical Component in a High-Risk Device. You shall indemnify and hold Cypress, its directors, officers, employees, agents, affiliates,
distributors, and assigns harmless from and against all claims, costs, damages, and expenses, arising out of any claim, including claims for product liability, personal injury or death, or property
damage arising from any use of a Cypress product as a Critical Component in a High-Risk Device. Cypress products are not intended or authorized for use as a Critical Component in any High-Risk
Device except to the limited extent that (i) Cypress’s published data sheet for the product explicitly states Cypress has qualified the product for use in a specific High-Risk Device, or (ii) Cypress has
given you advance written authorization to use the product as a Critical Component in the specific High-Risk Device and you have signed a separate indemnification agreement.

Cypress, the Cypress logo, Spansion, the Spansion logo, and combinations thereof, WICED, PSoC, CapSense, EZ-USB, F-RAM, and Traveo are trademarks or registered trademarks of Cypress in
the United States and other countries. For a more complete list of Cypress trademarks, visit cypress.com. Other names and brands may be claimed as property of their respective owners.

Document Number: 002-03396 Rev. *| September 1, 2020 Page 36 of 36

Downloaded from AFFOW.Com.


http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com

