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'Ail CYPRESS S6BP501A, S6BP502A

gg@e>” EMBEDDED IN TOMORROW™ $ﬁ7 5 X 9 _l-El—J (d.

3ch DC/DCa »/\—4IC

S6BP501A/S6BP502A (X 3 F ¥ X NHI DT —< 3P4k IC TF, K IC IXFEBEXIGEEE DC/DC 2> hr—7 (DD3V), FET
WS- DC/DC = > 73— % (DD5V), FET W% E DC/DC =2 > 23—% (DDIV) Z##i L CWEd, BT — R85 8 LE
NEAMRESE 2 FER L TWES, BAMHFEOANEIRENIT 15 pA (EY) S TROLET, ANEEN 25V ICIE T 5 HEH®E
DaA—V KT F o7 FMIT U, ZE LI IEEZME UE T, AR ITER T 3 K ORE SRR T O R OERICE L TVWE
o KHATEBIEIIMHFRFIC L » THAMIT A Z N TEE T, £72 DDIV & DD5V 13K 2.4 MHz D A A > F 2 7 AE IS T
EINIWT A XDA X7 Z0MERATRE TR RIEE A A HI CX £, EMI Mz 5720, & IC 137 vy 7 EERMT S
SYNC #aE & AT NI AL Z vy 7 V= XL —4 (SSCG) %A TWET, IMBY 1 v 7 RANFFIZIIA IC IINE 7 v v 7 8)
ET&, SSCGIENE 7 vy 7 B IO 7 vy ZICHERTT, S 618, RICIHFEHNBEOREEZ ST AU —7 » REGRR LN
BE A L COET,

BR

WS HEEPH e AJFEEREDE 2.5V ~42V (DD3V)
WESHURHC & D R T AR Ze Y B

FI)Hr—ay

WA AR N7 T A (instrument cluster)

oDDIV L 1.0V~13V W

oDD3V 132V~34V W E S

oDD5V :5.0V~5.2V
WA T 7 JE A (SYNC HREIC L WA 7 ooy 7 & “ -

[ AT R TAvIFANYTS A

oDDI1V, DD5V - 2542y

NEEZ &2 7 B8E ;2.1 MHz (F2HE) % l 5
S vy 7 8fE 1.8 MHz~2.4 MHz T p——— T
oDD3V (5 ﬁ\}% 7asy 7) = S6BP502A| Power Sources =
WE 7 =y 7 81E 420 kHz (FRYE) Buck H
S w7 EE 360 kHz~480 kHz = %orztr'\(jllllier ! *
. L . z
WPFM BI{EIC & 5 % — =
(DD3V, DD5V: SYNC i 7 11 — L~ L [ G ) Enable {__ Enable Load .
N . N i 33V*
WPWM/PFM [ By 2 B{E & PWM [EEBI{EIE SYNC 8 7 T L] Switeh T o
R E FE (DD3V, DD5V) == 110
. 50V*
B = —F 1 K 100% CEMERRE (DD3V) Boost T L]
WA S L BECC i BT |
" Synchronization External 2.1 MHz T
WAL Y vy 7 FE AR SYNC,

(SSCG: spread spectrum clock generator) Enahle SSCG Buck % Loyt
B [E R Lo ' — N Czozv,\%rjer =
W 1 pA () - T
WIRIEEE 1 15 pA (%) TrEma Wermal

e . _ . arning
MATHEFEOR YT p 25—} Protection 88 Warning N NG S
BEHJORTU—7 > K (PG: power good) B S % Good

OiEEEMA (OVD: over voltage detection) GND L]

O {KEERE (UVD: under voltage detection)

*L: Output voltages are finely adjustable with external resistive dividers
W5 R RE
O K EERFRAENVERS I (UVLO: under voltage lockout)
OiHELELRE (OVP: over voltage protection)
O E R (OCP: over current protection)
O ZAR# (TSD: thermal shutdown)
OiEZEE (TWI: thermal warning indicator)
M- 7/LQFN-32 /%y 7 —: 5 mm x 5 mm
BAEC-Q100 A% IZEHL (Grade-2)
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A 7V AIE, www.cypress.com/pmic ICKEDT — X B LT, = —FRTF VA 7 PMIC 731 A& RINL, 7

NA R T FA NTRE TR AET 5 FENITE2 LT ET, LUTIX, S6BP501A & S6BPS02A DT,

WAZE: R PMIC AN — b 7 4 U A, i PMIC = — R~ v WEEAIG S > b R

WAL A O SéSBPSOlAOOVAlOOl, 86§BP502A00\VA1\‘001:
%zé]z]_)’f)solAy S6BP502A: E%Z/f VAIIVA NI TR &)EH%{)E7 =

3ch Hi# 7 7 A Z [} PMIC [ JESpi R CRTY
W7 7Y r—vay ) —b: A4 7L AL, S6BPSOIA & DS6BP201A, S6BP202A, S6BP203A:
S6BPS02A 77V r—v 3y ) — P AL TOET, BT Leh FEHIE VS 7 B E PMIC
I%. S6BP501A & S6BP502A FDHESET 7 ) ir— g v ) — O S6BP401A:
o 6¢ch Hifit ADAS [f11F PMIC

0 AN99435: FEIF T AT LADERLERE
0 AN201006: ZADME & RF A —&
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1. SFEERK

RBEX DI TR T A Ty IhDBIRL T 7ZE W, A—FRURIZHONTIE 14, A=) 22 TES0,

L8 S6BP501A [ S6BP502A
U4 32
P 2.5V~42V
DDI1V 1.0V~1.3V
SR WAREARS | DD3V 3.2V~3.4V
DD5V 5.0V~52V
DDI1V 1.4A 2.0A
K E R SW3V (*1) 1.6A 1.9A
DD5V 1.3A 1.3A
Ry lr— QFN-32 (VNG032)

*1: DD3V HAR A A v F, THEFNOEIT SW3V BRI OR K H 18R

2. U FECHIE

(Top view)
N
2 » 2 8 k 3 3 2
o 0o 0o 2 O 2 =z >
da &4 4 O I W W ®»

FB1V | 1 | [ 24 | vouTav
PVCC1lV { MNav
LX1V |ve
PGND1V Fesv

EP (Exposed Pad)
PGND5V | { 5P
LX5V N
VOUT5V | | ENSV
FB5V AV
n o4 > > a > > >
2 2 8 38 0 £ 2 2
T 62z~ gz =
I0) o o @
a (a) [a]
(QFN-32)
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3. UnFHEHEERREA
Table 3-1 IFi#8HEEHEA

S6BP501A, S6BP502A

Mres mfms 1[e) BREREA

1 FB1V I DDIV 1R 4 — RNy 7 i1+

2 PVCCIV — DDI1V &1

3 LX1V 0 DDI1V A > % 7 7 i+

4 PGND1V - DDI1V EHE s 1

5 PGND5V - DD5V B 1

6 LX5V 0 DD5V A > X 7 7 i+

7 VOUT5V 0 DD5V /71

8 FB5V I DD5V W 1EE 7 4 — RNy 7 a1

9 ENSS I SSCG A A —7 /Wi 1- ‘ i ]
(SSCG A R L T &V, Wi 58 EIE [Table 8-1 SSCG Mg i) & Z )

10 GNDI1 — 2 Hh -

11 PGND3V - DD3V #E i+

12 DRVL3V 0 DD3V o —{f] FET ~— b BREhH F7uis -+

13 VDD I DD3V % — bk BREh e i 1

14 BST3V I DD3V HJE 2 XL — X FEfgiie -

15 DRVH3V 0 DD3V /~A {fil FET 7 — b BR@EhH 7+

16 LX3V 0 DD3V A > % 7 B i1

17 VIN I N7 U B IR 1

18 EN5V I DD3V B L " DD5V A % — 7 /L1~

19 CSN I BB PR 1

20 CSP I 1 R e -

21 FB3V I DD3V HHHBIET 4 — Ry 7 i+

” VB o NRA T AR B L On Y v 7 HER
B A DR MIRNTL ZEWN

23 IN3V I Aff A A v F (SW3V) BLODDIV EFkF

24 VOUT3V 0 Al A A v F (SW3V) #h DD3V H 1+

25 SYNC | %4&{ 1w 7 AT/ SYNC HERERR &1~
(i 7-3E 1L Table 8-2 SYNC #ii 1 E | &2 )

26 EN1V I DDIV A % —7 L+, EN3V L5 L C IR &0,

27 EN3V I BffAA v F (SW3V) A F—T i+, ENIV S8 L T 7280,

28 HOT 0 i@%&@%ﬂz‘»—j‘/ FLA :/Hjjjﬁﬁ-”a%
CRETHRF T L T

29 GND2 - 2 Hh

30 PGIV 0 F =T RLA I DDIV T —7 s R 1

CREEFAR TR L TEEW)
31 PGV 0 F—T Fv{ I DD3V NT— 7 R 1
CREHRF T L T

32 PGSV o A—7 2 R A LB DDSV U —7 R

(RAE AR TR L T <72 &)
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Figure 3-1 A Hi 71 F 5 i[5 2% B

<VB pin> <EN1V pin> <EN3V pin> <ENS5V pin>
é—vm VB VB VIN[17} . é
[: 3 2]V EN5V [18}—
L VYV VY EN1V[28] EN3V[27]
—y 7'y
[10]GND1 v y LI Ll Ll
[29] GND2
GND2 is connected E PGND3V
by GND1 by vie. [5]PGNDSV GNDT GND1 GND1 [10}
<SYNC pin> <ENSS pin> <LX1V pin> <IN3V, VOUT3V pins>
VB VB[22 [2]pvcecty {23]IN3v
x 4 *ﬁlé
[3]xav 24]VOUT3V
SYNC[Z5]+ ENSS[S }4—wW— [T >— Il % % &
'y [4]PeND1V [10] GND1
AY
GND1[10] GND1[10} [10]GND1 L{4]PGND1Y
<LX5V pin> <FB1V pin> <FB3V pin> <FB5V pin>
{7]voutsv VB VB
_O| FB5V[8] 5
A A
[6]Lxsv
s % & FB1V—'\N\:—G|H FBBV—'\HE
A A GND1
{5]PGNDsV y'y A
iy
[10]GND1 GND1[10}- GND1[10}-
<PG1V pin> <PG3V pin> <BST3V, DRVH3V, LX3V, VDD, DRVL3V pins> <CSP, CSN pins>
—{30]PG1V —{31]PG3V ' [1a]BST3V vB[22] -
L 1 A
Ik % Ik % 4% T‘_S 4
<[ [5]DRVH3V L]
»—{10]GND1 »—{10]GND1 +1 -
x ¢ %%
[16]Lx3v
<PG5V pin> <HOT pin> CsP[20}
—{32]PGsV —{28]HOT [13]voD iy
| 1 "’| + CSN[19} T
—| A —| A B3
[12]DRvL3V ?
—.10 —.10 4 e e
[1o]GND1 [1o]GND1 —|q I WYY WY Ny
[11]PGND3V t
y Y 4 <
{10]GND1 GND1[10]
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4. P—XTFOoF¥TOVvHEANTS LA

17
VIN
‘?VB VB,
REG 7 ) I
BGR UVLO TSD/HOT
TSD | LOGIC
UVLO | LOGIC LTy [oaic
_________________________ .
;DD3V block :
I
| S
|
i DD3V buck .
| controller High-side_ !
| driver |
FB3V ! |
k4 ‘ > !
! |
|
| LOGIC —»{ ENDD3V !
| LOGIC —» CLKDD3V Low-side
| driver |
| LOGIC «{0VDD3V E
| LOGIC «{OVPDD3V I/I/ ;
| 1
' VB !
|
. 3 !
| SW3V load switch |
! o |
! |
| LOGIC —» ENSW | VOUT3V,
| LOGIC «{SWUV [2{|
|
““““““““““““““““““ ' Dlscharge
oo oo oo oo T
| |
'DD5V boost converter ove !
VOUTSV,
| L 7]
| Controller | L
| |
2] FB5V | —Gl |
- | LOGIC —»| ENDD5V ! '—X5Vr6:|
| LOGIC —»f CLKDD5V X L
: LOGIC <+ OVDD5V —| :
LOGIC < OVPDD5V
| LOGIC «— UVDD5V ! F’GND5Vr5:|
| T L
=1
| ~l
,DD1V buck converter Sinav |
| | PVCCLV[-
: Controller ; Lz:l
| _cl |
B FB1V ! - |
| LOGIC —» ENDD1V | '—XlVrs:'
| LOGIC —»{ CLKDD1V T L
| I Disch
| LOGIC « OVDD1V } |L2ischarge
| LOGIC «- OVPDD1V |
| LOGIC - UVDD1V I PGNDlVr{'
| | |
e e e ]
©vB
TSD —»| LOGIC > ENDD3V/5V/1V
HOT —» E
UVLO —»| L» CLKDD3V/5V/1V
OVDD3V/5V/1V —¥|
OVPDD3V/5V/1V —»]
UVDD5V/1V —
SWUV —»f —| <
ENCLK
Modulate signal CLK
©VB
OSC /SSCG
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5. #xRKER

HE 25 e S L. L By
Vvin VIN ¥ —0.3 +48 \%
Vvs VB i —0.3 +6.9 \%
EIREE (*1) Vvbp VDD i 1 -0.3 +6.9 N
Veveelvy PVCC1V Ui+ —0.3 +6.9 \Y
Vmav IN3V Ui -0.3 +6.9 \Y
VBsT3v BST3V Vi1 —0.3 +48 \%
Vesn CSN ufii 1 —0.3 Vvs \Y%
Vesp CSP i —0.3 Vvs \%
VEBIV FB1V &1 —0.3 VvB \Y
VreB3v FB3V i -0.3 Vvs \Y
VEBsv FB5V i1 -0.3 +6.9 \%
VENIV EN1V i+ -0.3 +6.9 \%
U (1) VEN3V EN3V i1 -0.3 +6.9 \Y
VENsv EN5V Vi1 -0.3 +48 \
VrGiv PG1V Ui+ -0.3 +6.9 \Y
Vpa3v PG3V i1 -0.3 +6.9 \%
Veagsv PG5V i —0.3 +6.9 \Y%
VHot HOT ulii+ -0.3 +6.9 \Y
VENSss ENSS Vi1 -0.3 Vvs \Y
Vsync SYNC Ui+ -0.3 +6.9 \%
Vixiv LX1V Vi1 -0.3 +6.9 \%
LX &BE(*1) Vixav LX3V ¥ 1 0.3 +48 \%
Vixsv LX5V ﬁ#lﬁ% -0.3 +6.9 \%
VBsT3v LX3V BST3V-LX3V f#] -0.3 +6.9 \%
Vorvezv Lx3v_ | DRVH3V-LX3V [ —0.3 +6.9 \
VprvLsv poNpsv | DRVL3V-PGND3V [#] —0.3 +6.9 \%
Vixsv voursv | LX5V-VOUTSV R 0.3 +6.9 \%
Vix1 pvcciv LX1-PVCC1V [ -0.3 +6.9 \%
=5 Vrenpl ovp | PGND1V-GNDI [i], PGND1V-GND?2 [#] -0.3 +0.3 \%
VPGND3_GND PGND3V-GNDI f#], PGND3V-GND2 ] —0.3 +0.3 \
VPGNDs_GND PGND5V-GNDI f#], PGND5V-GND2 ] —0.3 +0.3 \
VVIN EN5V VIN-ENS5V [#] -0.3 +48 \Y
VB-ENI1V [#], VB-EN3V [#],
Vveneur | v pR1V fiil, VB-FB3V [, VB-FB5V [t 03 6.9 v
T IrG PG1V, PG3V, PG5V W\ A B2 E ik -3 0 mA
Tnot HOT W\ AL B -3 0 mA
FEEHERE (*1) Pp Ta <£25°C 0 4280 (*¥2) mW
PRAFIREE TstG - —55 +150 °C

*1: PGND1V = PGND3V = PGND5V = GND1 = GND2 = 0V K

*2:76.2 mm x 114.3 mm @ 4 J& FR—4 AR 1T ARG 4 52580

<EzEFEE>

1. HMHRAXEKRFELZBR ML (EBFE & BEGE) OHINIE, FEE TN I EHET STERLBYET, LES DT,
FHF—BHTELELZBECEDLELS THEES S,
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6. MHEREBNEEH
HE 25 St M. | SNy
VVIN START VIN ¥ 1 Y B Ry +6.8 - — \Y%
e E% +4.5 +12 +42 A
EEN%, Ta=25°C +3.7 +12 +42 \Y
Vvin VIN ¥+ E@%, Ta = 25°C,
EIREE (*1) VOUTSV &t =1mA,| +2.5 +12 +42 A%
Veniv = Venzy = 0V
VvbpD VDD i ¥ - Vvoursv - A\
Vpveerv PVCC1V i+ - +3.3 - vV
Vinay IN3V ¥+ 3.3 - v
VENIV EN1V ¥+ 0 — +5.5 \Y
VEN3V EN3V Ui+ 0 - +5.5 \%
VENsV ENSV Ui+ 0 - Vvin \Y
VrGiv PG1V ¥a+ 0 - +5.5 \%
R (*1) Vrgav PG3V ¥+ 0 - +5.5 \
Vpasv PG5V iR+ 0 — +5.5 A\
VHoT HOT u#+ 0 - +5.5 \%
VENSS ENSS ¥+ 0 - VvB \Y
Vsyne SYNC ¥ 1- 0 - +5.5 \
A7 v v 7 JEK Fsync SYNC %~ 1.8 2.1 2.4 MHz
AN ay DT a—T 4 %P Dsync SYNC i+ 48 50 52 %
LX BEJE (*1) Vixsv LX5V i1 0 - +5.5 Vv
DD1V i JEE (*1) Vvouriv DDIV A RETE 1.0 - 1.3 N
DD3V HHJEE (*1) Viav (*2) | DD3V )& &, IN3V i1 3.2 - 3.4 Vv
DD5V HIEIE (*1) Vvoutsv VOUT5V ¥ 1- 5.0 - 5.2 \
BST A& Cast BST3V-LX3V [ 0.068 0.1 0.47 uF
VB A& Cvs VB-GND [ 2.2 4.7 10 uF
B ()8 PR Ta - —40 +25 +105 °C

*1: PGND1V = PGND3V = PGND5V = GNDI = GND2 = 0V I
*2: Vinsv & DD3V OHJEE L L, Vvoursv (VOUT3V 83 7-8BJE) % SW3V #Z o DD3V tHEE L5,

<FEER>

1. #HEDFERMIE. FEET/INNA IDIERGEEZRET SDODERMHTT, ERHIFHEDREEL. I XTEDRADELEA
TRAENE T, BICHBBERHAET TRAL TS,

2. COXRHEFBATRETEL. EHBIEICEZEERIZFT CEA/BYET,
T—8— MIEESATOGEE, #ERMA, REDHEEE TORMAIL, RIFL TOEHEA,
4. FTEEIATOSLSIDEHTDOREZLZLZDEEL. BT FFHIZEREFIEFTIHHS LS,
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7. BT
VviNn = Vensv = 12V, Veveerv = 3.3V, Vve = Vvpp = Venty = Venzv = 5.0V
(R ZFE A 22 W B T I HEER BN BSR4 Iz 2% ERBIRENE)
HH Ea = &4 —ﬁl]\ ﬁﬁl_ BX Bf
VIN i -,
15 1R IsHpN Vyvin= 12V, - 1.0 2.0 uA
VEeni1v = Vensy = Vensy = 0V
VIN ¥~ FEJiE,
Vvin = 12V, Vsyne = 0V,
YRR IR IR Iq Veniy = Venzy = 0V, Vensy = 12V, - 15 (*1) | 25(*1) pA
FRPRERUL 4 DC/DC = 2 /83— K TR,
S+ FET: NVTFS5826NL
VB ¥ 1B,
S S Vvs =5V, Vsync = Vys,
VB IR Tvs VEni1v = VEnsy = 5V, Vensy = 12V, B 20 25 mA
4 DC/DC =1 23— [ Z A
UVLO IC B ERA AR Vuvio start| VB i, Vve 37 LD 43 4.4 4.5 Vv
ZuvyZ |IC %M’Eﬁt* Vuvio supn | VB Wi 1+, Vv 3L T D 4.2 4.3 4.4 \Y%
R Visrv | FBIV 7 (ff;;) |0 (316503 v
DD1V H &L (Vvouriv),
Hi )2 E - Veveery = Vinav= 3.3V, —1.5 (*1) - 1501 | %
Ivoutiv =0~2.0A
mE LR (OVP) & Vover 1v_| VEBIV N Y BEAR 128.0 131.5 135.0 %
it R AR BR Vovee 1v | Vixiv 3. T D B - - 094 (*1)| V
DD1V ~A ] FET A LBt Ront 1v | Iuxiv =50 mA (PVCC1V-LX1V [#) - 130 260 mQ
Zvv 7 | B—ll FET # &bt Rone 1v | Ixiv=—50 mA (LXIV-PGNDI1V [f) - 100 200 mQ
FET U — 7 & ILeak 1v | Veveerv = 5.0V, Veniy =0V - — 3 pA
* — —
RORH o v | L=Lsu e Ben T = T = &
W R ORFE EE I L=15uH S6BP501A 1.75 (*1) - - A
(LX E'— 7 i) LXPEAK_IV s S6BP502A 2.5 (*1) - - A
T Rois 1v | LXIV 31 280 400 520 Q
Y 7 A — ] tss 1v - 0.5 1.0 2.0 ms
I VEBsv FB3V #fii1- (ﬁ-fiij) 0.9 (3'19.1530/50) A%
IN3V i+,
W2 e - Vvin =4.5V~42V, —1.25 (*1) — +1.25 (*1)| %
Inav = 0A~5.1A
DD3V PWM/PFM EEY Eﬁibm IpwmPEM 3V - - 1000 (*1) - mA
7v>?7 CREILE (OVP) & Vover 3v_ | Vesn 37 U B 3.70 3.85 4.00 v
8 L PR A PR A Vover sv | Viav 32 F Y BEfi 094 (*1) | V
T KA A A tDEAD 3V - 10 20 — ns
WKKT 2—T 4V A7)V Dmax 3v | Vvin < Vv - — 100 %
Y 7 R AZ— hfH tss 3v - 0.5 1.0 2.0 ms
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S6BP501A, S6BP502A

--_— EMBEDDED IN TOMORROW™
Vvin = Vensy = 12V, Veveerv = 3.3V, Vve = Vvpp = Ventv = Venzv = 5.0V
(SRR 0 B I R HERBY R P T IS0 5 AR OAFH)
2 BEE -
A Ronn 3v I%I{S\F?I;I%Ygﬁlvclggr\e]n%: 10ma, - 15 30 Q
| ( SVILY )
NP - R DRVH3V pin current = =50 mA, B | 3 o
ONL3V | (DRVH3V-LX3V )
o —1H Ronn_3v l?gzg]ﬁ_\]])l;{l{l,ﬁgge% =30 mA, - 1.5 4 Q
i) A AR ( VL3V )
RO - R DRVL3V pin current = =50 mA, _ 0.75 5 1)
ONL3V | (DRVL3V-LX3V fl) )
T—2A b+ | FUEHT Ron Bstsw | Iestsv = 10 mA - 8 24 Q
DD3V AA v F | U—JEH Ir Bstsw | Vestav =47V - - 2 uA
A=Y i 308 i il B - Vese — Vesn 60 80 100 mV
gmag | CSP ATV Icsp PWM [ EEE - 2 5 uA
- CSN _AJy#Eii Icsn PWM [EEBE - 8 20 nA
7 BT Ron sw3v | IN3V=VOUT3V & =50 mA - — 100 mQ
o S6BP501A 1.6 (*1) - - A
[SEgy=
Swav AN SIER | ILoap_swav S6BP502A 1.9 (*1) — — A
Y V— 7 B ILeak swav | Vinsv = 3.3V, Venzy =0V - — 3 pA
G A) Ropis swav - 280 400 520 Q
;{ Z_]; MRy | tssswav - 1.0 2.0 4.0 ms
- s 1.182 1.218
J i B VEBsv FB5V ¥mf (~1.5%) 1.2 (+1.5%) \Y%
. B DD5V [ JfHE (Vvoursv) , AN B % o
DRI Vingv = 3.3V, Ivoursv = 0A~1.3A 300D oD | %
PWM/PFM HJ#i V) EE it IpwMPFM 5V - - 300 (*1) — mA
RS (OVP) #EIE | Vover sv | Vvoursv 32 b D B 5.6 5.8 6.0 N
108 7 PR GE AR B Vover sv | Vvoursv M. I 0 BEAH - - 094(*1)| V
DD5V Al FET A > it Ront sv | Iixsv =50 mA (VOUTSV-LX5V ) - 130 260 mQ
a7y ILxsv =—=50 mA
— 1Al N —
v —{f] FET 4 > #i#T RonL_sv (LX5V— PGNDSV [i) 100 200 mQ
FET U — 7 &k ILeak sv | Vvoursv = 5.0V, Vensy = 0V - - 3 pA
s S6BP501A 1.3 (*1) - A
=] s —
AR SIER Iour maxsv | L=1.5 pH S6BP502A 13 (*1) — A
1B B BT I L=15uH S6BP501A 2.5 (*D) - - A
(LX ¥— 7 &) LX PEAKSY s S6BP502A 2.5 (*1) - - A
Y 7 N AL — NIRRT tss sv Vvoursy = 3.3V > 5.0V 0.2 0.5 1.0 ms
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& CYPRESS

S6BP501A, S6BP502A

--_— EMBEDDED IN TOMORROW™

Vvin = Vensy = 12V, Veveerv = 3.3V, Vve = Vvpp = Ventv = Venzv = 5.0V

(FRIZREH A 22 WG A I I HESR B E SR I 5 ERIFHE)
HE £5 & — *ﬁ%ﬂf Sy

e as Von ENIV - 2.0 - - \%

EN1V 7 &M VorF_ENIV - - - 0.4 \
i f- ATV Ion ENtv | VeniV =5.0V - 50 100 pA
TNE T R RPULL ENIV - 50 100 150 kQ

e A VoN EN3v - 2.0 - - \%

EN3V 7 F&AF VoFF EN3V - - - 0.4 \%
Uit - A& Ion EN3v_ | VEnav =5.0V - 50 100 pA
TNE T AR RruLL_EN3V - 50 100 150 kQ

EDE s VoN ENsv - 2.5 — — \%

EN5V * 7 &t VOFF_EN5V - - - 0.2 \%
Ui - AS B Ion ensv | VENsv i 12.0V - 1 3 LA
Iorr Exsv | VENsy =0V - 0 1 LA

JE & EiB% (OVD) EJE | Vovor peiv | Vs M1 D SR 105.0 106.5 108.0 %

It B 28 RN PR R Vovor paiv | Vesiv 3. F Y BEAH - 105.5 - %

PGIV 1&*&@5&1 (UVD) & Vuvor paiv | Vesiv %T Y B 92.5 94.0 95.5 %

fed ﬁﬂfEﬁﬁlﬁﬂ%&F Vuvbr pGiv | Vesiv 32 E Y B - 95.0 - %
U — 7 &t ILEAK P61V | VeGiv =5.0V - - 1 UA

02— L~V & Viow pG1v | IpGiv =3 mA — 0.15 0.30 \Y%

NIT—F Vv b H?Fﬁ tror PGV | Vsync =0V 8 10 12 ms

WEFEJLEA (OVD) & Vovor paav | Vessv 32 _FE Y B 104.5 106.0 107.5 %

aa}f:@%ﬂﬁ#ﬁ SR Vovor paav | Vessv 32 F 0 BEAH - 105.0 - %

PG3V fKEE@EE (UVD) & Vuvor rasv | Vvoursv 32 0 B4 3.004 3.050 3.096 v

e 1 HE R R PR R Vuvpr paav | Vvoursv 3 _E D BE4H - 3.080 — \Y%
V— 7 & ILeak pGav | Veaav =5.0V — - 1 LA

o — L-YLEEE Viow pG3v | Ipgsv =3 mA — 0.15 0.30 \

NI—F Uty b H?F'Eﬁ tror pG3v_ | Vsync =0V 8 10 12 ms

EFEJEEE (OVD) FEE | Vovor pesv | Vessv 3 E D BEEAR 106.0 108.0 110.0 %

108 FE O AR R Vovor pasv | Vessv 32 F 0 BEHR - 107.0 — %

PGSV (BRSPS (UVD) Vuvor pasv | Vessv 32 V) BEAR 90.0 92.0 94.0 %

[ed R EE I AR SR EE Vuvpr pasv | Vessv 3_E D BEAH - 93.0 - %
U — 7 &R ILeak pGsv | Veasv = 5.0V — 1 BA

72— L~V EE Viow pesv | Ipgsv =3 mA - 0.15 0.30 \Y

T —F Uty FHRERE] tpor PGsv | Vsync =0V 8 10 12 ms
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S6BP501A, S6BP502A

Vvin = Vensy = 12V, Veveerv = 3.3V, Vve = Vvpp = Ventv = Venzv = 5.0V
(FRIZFEE 22 WA I I HER I ESR M T IS 1T 2 BRAVERHE)

HE £5 & BN . S
TSD ENERE LIRS T1spr Tj (*2) 2. 1V - +165 (*1) - °C
7uy s | BMEEIRRE TrspF Tj (*2) 3L TV — +155 (*1) °C
BN R IR Trwr nor | Tj (¥2) . kD — +140 (*1) - °C
HOT #7- ﬁﬁ@ﬂ%%ﬁﬁ Trwir nor | Tj (*2) N2 F Y — +130 (*1) - °C
Y — 7 &t ILeak HoT | VHoT = 5.0V - - 1 pA
o —L~YLEE Viow Hot | Ipg =3 mA — 0.15 0.30 \%
DD1V, DD5V,
Fosci S 1.9 2.1 2.3 MHz
0sC 2 T T NEE 2 a v 7 BifERE
7Ry Fosa | PP3V: 038 0.42 046 | MHz
Fosc2 =Fosci /5, N7 v v 7 @h{ERE ) ’ )
A LYV Vuicn syne | 57 v v 7 A7) 2.0 — - \%
o — L ~ULEEE Viow syne | SME 27 v v 7 AT) — — 0.4 \%
A& Iin syne | Vsyne = 5.0V — 50 100 nA
TNE T RS RpULL sYNC - 50 100 150 kQ
SYNC i A&l Finsyne | AN 7 a v 27 AT 1.8 — 2.4 MHz
/SYNC DDI1V, DD5V,
P4 Fosci sync EESCLSYNC = Fgﬁ/\'{;\% 1.8 - 2.4 MHz
P FE g A= 15
AL F o T TEABE DD3V,
Fosca sync | Foscz syne = Fin_syne /'S, 0.36 - 0.48 MHz
SN2 vy 7 BERE
SSCG ZE R - Venss = Vv 3 6 (*1) 9 %
> e AR &
N ZRZH [ 5
Tnry 7 | ERERE Fmop T4 0 25 T 3 4 5 kHz
ENSS EDE s Von enss | SSCG ﬁﬂ%ﬁﬁﬂ"/ Vs % 0.8 - - \%
g 2]‘771%14: Vorr enss | SSCG ¥¥REA 7 — - Vv x02| V
AT IENss - —0.1 - +0.1 1A

*1: BARMEREL, FEEHAOREREM R L OMRUERBRIC L W MR L TV E T,
*¥ Dy T g ViIRE
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- EMBEDDED IN TOMORROW

8. HERERNEA

8.1 EXENE
AKIC DEWEY —47  AZOWTHBA L E9,

Figure 8-1 EEIFIE > —7 VX

VVIN_START /
Vyin 7 \

VEN5V V, /
ON_ENSV
¢ ~/
Vuvio_sTaRT —__ i i X Natural discharge
Vve 4 Switchover from internal voltage to Vyoutsy VivLo_sHon s k¥ g
VN3V Natural discharge
(DD3V output)
/s Natural discharge
VVOUT5V ~ éL VUVDR_PGSV 9
Start-up initialization
Vpasy is complete
>
tror_pasv
VENlV:VENBV //e VDNfENlV, VONiENBV VOFFfENlV, VOFFiEN3V ﬁ\\
/-
Vvoutiv < Vuvor_po1v Discharge
VF’GlV
—
tror_PG1v
Vvoutsv / ~— Vuvbr_pPeav Discharge
VPGBV
—> -« —» <+
16ms 8ms tror_PGav

*1: VIN i I IR B A2 L 72RBE T Vensy 23 Vore ensv IZFE T L72356 . EIE Veay, Veasv, Veasy, ViorT IEANE & 720 E37,

Document Number: 002-03397 Rev. *| Page 14 of 34



aCYPRESS‘ S6BP501A, S6BP502A

- EMBEDDED IN TOMORROW ™

82 H£WEEIAvH
KHgRET 0 ZIZHOWTHBA LET,

{BEEERREIERFLE (UVLO)

AIC L IC OFEEMEEBAIE L, IC IZMMN BN OMEE £ 72138k 2 F51E4 5729 UVLO #fE4HF L T\ %9, UVLO 7
0y 7 X VBELELZERLET, BRETIC VB EBEN IC BEEILEE (Vuvio sioy) BLFIZFE T 5 &, 1C BifERAMAETE
(Vuvro start) YA EIC ERT D5 FECFET DA A v T U IREIELET,

BEEEM, RE (OVD, OVP)

1 SO BEEEEE B (OVD) BEZBA- L &, fIET 5 PG TIEn — L-ULORIEIC 2 Y £3, WIRnro i HEE
PBETAL#E (OVP) BEABZ 546, TRCOMNTF ¥ FTEELE I LGSR 2 R#E L ET, TR COHHEENE
FIEREMREELL FICKE T2 LA IC ILEFEIECREY £,

Figure 8-2 BEEEM L AETRE S -V R

Veniv
Vensv
Vensv

Vover sv —> /
Vovor_pasv —> \
Vvoutsv

VUVDR_PGSV \

Vover_sv (0.94V)

tror_pasv tror_pasv
-«

VPGSV

VuvbRr_PG1v \ &
Vuvbr_pGav S

VVOUTlV
VVOUTSV

tror_pG1v tror_pG1v
tror_PG3v tror_PG3v
<+

VPGlV
VPG3V

VLXlV

Vixav I Hi-z Switching Hi-z Switching I
VLXSV

Vyourv discharge I

Vvouray discharge OFF ON OFF I

Time

{EEEEF (UVD)
1 SOHEENHREE@M (UVD) BELLFICHE T Lz & &, %S d 5 PG MiFldm — L~ULIREEIZ /2 ) 4725, *hitd 5
HAT v FATEEZ ke S £ 37, 2 O DEES K EE S NARRELE 2 B2 - & & PG T HI-ZHA L7 0 £,
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- EMBEDDED IN TOMORROW ™

Figure 8-3 (EEREH > —7 VR

Veniv
Venav
Vensv

) E———

Vuvpr_pesv
v Vuvbr_pGsv J — éL
VouTsv VUuvbr_pGsv

tror_pasv tror_pasv
<+

VPGSV

Vuvor_pc1v \
Vuvbr_pGav S

VVOUTlV
VVOUT3V

tror_pG1v
tror_PGav

VPGlV
VPGSV

VLXlV
Vixay | Hi-z Switching |
VLXSV

Vyvourv discharge I

Vyvourav discharge OFF I

Time

BETIRE (OCP)
WREGS FET Z T2 RET 5720, FHNTF v 32WTdic T 5@ ERREER (LX B — 7 Eif) 2ERT2Z2 LIk vE
FEMIBR 4% OCP (over current protection) %4 L T\ Ed,

BELREE (TSD)
WERFE (TSD: thermal shutdown) 1A IC Z EMIEE ) HORFE L 797, #ATIREN+H165°C #8225 &, TTO DC/DC =

—ZMEIELET, HEEREST1S5°C UUTNICHE T Lz L & ARIC T@EEEICER LT,

BEEHM (Thermal Warning Indicator: HOT)

TSD JIREE & 72 5 LARTIC . A IC IFZ BRI IC 2SPRFUEE ISV TWA Z L 2l T& £9, HOT W34 —7 > KL o1 U H
FICF, HEAEIRENH140°C 12T 5 & HOT i idm — L-ULREBIZ e 0 3, AR +H130°C L FICE R LZ & &,
HOT U725 Hi-Z i & 72 0 £97,
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S6BP501A, S6BP502A

Figure 8-4 ;BRRE L AMTHMES —T R

TTSDF

0,
) Trwir_HoT Trsor(165 °C) ’\ . —(155°C)
Tj (140 °C)19 TTWIFEHOT
_ —(130°C)
VEensv \ \ \
Vvoutsv \
Vhor
Time

SSCG

K IC 1% SSCG (spread spectrum clock generator: i kyiiik 7 = » 7 5428) MEEEZ A L TV E 3, SSCG Hren 4> 3% & SSCG %
REIZ EMI / A X &b S ET, SSCG HRRIE, WEIFIRSR LI 1 v 7 2GR L7227 v v 755 % 0% H+6%IC 4
USRI E £ T,

Table 8-1 SSCG R8¢

ENSS TiFraE (1) SSCG 8iff
L SSCG Hne4~
DD1V, DD3V, DD5V 27 v v 7 ZHL#a
q SSCG Hte 4
DD1V, DD3V, DD5V 22550 7 v v 7 Z{itfs

*1: H X Venss > Von enss OUREE, L 13 Venss < Vorr exss DIRHE

SYNC

AIC 1L SYNC Ui b e SN BMR 7 v v JEZICFMT 57290 SYNCHEELZ A L CTWE$, PWM/PFM H BT 2 #h{E,
PWM EEBEDOEIH 2 b £/, SYNCHETITH 2 &N TEFE T, SYNC MR EIHE ) FEMIEDRIET D IRREZ Table 8-2 I
RLUET, SYNCIFDANE B2 & ORIV Tl Table 8-3 B L TL 72 &V, DD3V DAL v F o 7 RRKK
(Fosc2) 1ZNHRZ v v 7 F72i3 AT &N vy 7 & S5 LT3 5T,

Table 8-2 SYNC ¥ 5%

DD1V EhfE

SYNC ln FR DD3V gifE [ DD5V BifF
VPR o , -
L PWM H/]f%jjﬁf WDK7 = 71;:77L;J: % PWM/PFM E@J@J@Z_@Jﬁz

H WE 7 vy Z7{EEIZ L 5 PWM EEEIE

CLK S vy 755 L FH L7 PWM B EENE

Table 8-3 SYNC i FDANEELEZ

4 F2— TV InFRE

SYNC i FDANES ENTV = EN3V ENSV A&
L — CLK L H =3
LoH H H " HE
H < CLK LorH H A RE
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-

Figure 8-5 SYNC #gE>—4 VR

S6BP501A, S6BP502A

—

Vsvne
DD1V Fixed PWM
DD3V, DD5V Auto. PWM/PFM

[

Fixed PWM
Sync. with
External CLK

)

Fixed PWM

Auto. PWM/PFM

Fixed PWM
(Internal CLK)

Time

8.3 HARRELREME—NR
HATIRRE & A5 IRFERRREDOIRRE 2 TRLORITR L £ T

Table 8-4 HARE L EREHRE—FR

B )| HARE (2) | PGHTFHN (3)
Rt >3 | 3| 2|2 38|28 2| 3| 3 th
-z Z| ol | 2| a o o ()
T, w w o o ) o o o o
DD1V, SW3V, DD5V i /1{& 1k X L | #E|#F & [FE] L L L —
DD5V HiJEnE L H |[F |8 | % & ] L L | Hi-Z —
DDI1V, SW3V, DD5V H /1 #h{E H H | |8 | & |8 | H-Z | Hi-Z | Hi-Z —
Vvouriv OVD H H | 8 | & | 8 | & L Hi-Z | Hi-Z | Vvouriv > Vovbr pGlv
Vvoursv OVD H H | & | & | & | & | Hi-Z L Hi-Z | Vvoursv > Vovbr pG3v
Vvoursv OVD H H | @ | & | & | & | Hi-Z | Hi-Z L | Vvoursv> Vovbr PGsv
Vvouriv OVP H H|E|E| &= L L L Vvoutiv > Vover_1v
Vvoursv OVP H H | = | & || % L L L Vvoutsv > Vover 3v
Vvoursv OVP X H | & | & | 1% | & L L L Vvourtsv > Vover 5v
Vvouriv UVD H H | @ | & | & | @ L Hi-Z | Hi-Z | Vvouriv < Vuvpr pGsv
Vvoursv UVD H H | | & | 8 | | Hi-Z L Hi-Z | Vvoursv < Vuvpr pGav
Vvoursv UVD H H | & | & | & | # | Hi-Z | Hi-Z L Vvoutsv < VUVDF_PGsv
TSD X H[#E|[#E|#E || L L L | Tj>Trsp

*1: HIIE A R — 7 V8D Veniv > Von entv, VENav > Von En3v, VENsy > Von exsv DR FE
L3 A R —7 WD Veniv < Vorr eNiv, VEN3V < VOrr EN3v, VENsv < Vorr Ensv IR RE
X3 A =T Wi FREEDRANA LYV ETE R — LUV DIREE

*2: BIEIEREE, (2135 IR,

*3: % PG U134 —7" R LA »CTF, Hi-Z HH)WF, PI¥ MOSFET % OFF IRfE T,
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9. I:FEIEEM - #mE

Figure 9-1 [ A [E 2& {51

S6BP501A, S6BP502A

Battery J_

2.5V
to
42v

EN1V

Creiv

CFBSV

Creiv

L
Cuin I

Ru_reav

RL_rav

RL_resv

Ru_rB1v

RL_rB1v

=EN3V©

1

[

FB3V
1]

8} FB5V

l] FB1V

VB
_
C
VDD, % "
=
C
CsN e

BST3V,
DRVH3V, -0% F Cin_av (3-2V:: 3.4V)
H
LX3V, % Lixav Rs Q
I A
DRVL3V, " Courav L
PGND3V,
IN3V, ’L
VOUT3V, OvouTay
T Cvoutav
A Dseo
VOUTSV,
© VOUT5V
= Cvouroy (5.0V 10 5.2V)
LX5V,
—1
Lixsv Cin_sv
PGND5YV, J
L
©
PVCC1V, _ t
=L Cevecry D
. I © VOouT1V
PGNDL1V, Loav T Cvouriv (1.0V to 1.3V)
s
Ruor Rpciv Rpoav Rpgsy
HOT; 1 oot
PG1V, iy
PG3V, Opcay
PG5V, Oresy

*1: VOUTIV IZKREIBEAN TORFEH I N5 14 TT,
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Table 9-1 AR

Jovy | &l HH B iR ROF] 14X [mm] IS
Cviy P 0.1 uF CGA3E2X7RIH104K080AA | TDK | 1.6 x0.8 x0.8 | X7R, EMTEE: 50 Ve
Cvs N 4.7 uF CGA4J3X7R1C475K125AB TDK | 2.0x12x125 | X7R, EMEL: 16 Vpe
i Cvbp KE 0.1 uF CGA3E2X7RIE104K080AA | TDK | 1.6 x0.8x0.8 | X7R, EAEEE: 25 Vpc
Dssp SBD VE: 0.5V RB521S30T1G ON | 1.6%08%0.6 X:M3(1)XXC Ir: 200 ma,
R rBIV KHt 270 kQ (*1) RK73H1JTTD2703F KOA | 1.6x0.8x0.45 | TA&EI: 0.1W
RL BIV i 270 kQ (*1) RK73H1JTTD2703F KOA | 1.6x0.8x0.45 | TA&EI: 0.1W
DDIV CrB1v E% 12 pF CGA3E2C0G1H120J080AA | TDK | 1.6 x0.8x0.8 | COG, AT 50 Ve
Lixiv | H# 77 1.5 uH CLF6045NI-1R5N-D TDK | 7.4 x7.0x4.8 | DCR: 13 mQ, Inc max: 4.5A
Crvcely N 4.7 pyF CGA4J3X7R1C475K125AB TDK | 2.0 x 1.2 x1.25 | X7R, EHE/E: 16 Ve
Cvoutty K 22 uF x 2 CGA6P1X7RIC226M250AC | TDK | 3.2x25x25 | X7R, E#EIE: 16 Ve
R rosv B 200 kQ (*2) RK73H1JTTD2003F KOA | 1.6 x0.8 x0.45 | FE¥E I 0.1W
- 120 kQ (*2) RK73HIJTTD1203F KOA | 1.6 x0.8x0.45 | HE: 0.1W
R rB3v bt 120 kQ (*2) RK73H1JTTD1203F KOA | 1.6 x0.8x0.45 | THE: 0.1W
CrB3v R - - - - A Tl AR
Lixsv | H U7 4.7 uH CLF12577NIT-4R7N-D TDK | 12.8 x12.5x 8 | DCR: 8.7 mQ, Inc max: 9.6A
CiN 3v N 10 pF CGAYN3X7RIHI06K230KB | TDK | 5.7x5.0x23 | X7R, THETEE: 50 Ve
DD3V | Cour 3v KE 47 uF x 10 | CGAIN3X7RIC476M230KB | TDK | 5.7x5.0x24 | X7R, EHEE: 16 Vpc
Mu  |NMOS FET R;’;—lﬁg: NVTFS5826NL ON | 33x3.3%0.75 | Vbs: 60V, Ip: 10A
M.  |NMOS FET R;’;—rﬁg: NVTFS5826NL ON | 3.3x3.3%0.75 | Vbs: 60V, Ip: 10A
Cast3v N 0.1 pF CGA3E2X7R1H104K080AA | TDK | 1.6 x0.8x0.8 | X7R, EHEIE: 50 Ve
Rs EEi% 710 10 mQ KRL2012-M-R010-F-T1 KOA | 2.0x125%0.5 | E¥E: 1W
SW3V Cvoutsv R 22 uF CGAG6P1X7RIC226M250AC | TDK | 3.2x1.6x1.6 | X7R, EHEE: 16 Ve
R rasv e 2 MQ (*3) RK73H1JTTD2004F KOA | 1.6 0.8 x 0.45 éifﬂé?‘éﬁ 0.1W
- 1.8 MQ (*3) RK73H1JTTDI1804F KOA | 1.6 x0.8x0.45 | EASHES): 0.1W
RL_FBsv K 1.2 MQ (*3) RK73H1JTTD1204F KOA | 1.6 x0.8x0.45 | EA&HESI: 0.1W
DD5V Crasv N 3 pF CGA3E2C0G1HO030C080AA | TDK | 1.6 x0.8x0.8 | COG, EHE/E: 50 Ve
Lixsv |07 1.5 uH CLF6045NI-1R5N-D TDK | 7.4 x7.0x48 | DCR: 13 mQ, Inc max: 4.5A
Civ sv R 4.7 uF CGA4J3X7R1C475K125AB TDK | 2.0x1.2x 125 | X7R, EMKEE: 16 Ve
Cvoutsv R 47 pF x 5 CGAIN3X7RIC476M230KB | TDK | 5.7x5.0x2.4 | X7R, EHEE: 16 Ve
Ruor Kt 100 kQ RK73H1JTTD1003F KOA | 1.6x0.8x0.45 | TAE: 0.1W
HOT/ ReG1v Bt 100 kQ RK73H1ITTD1003F KOA | 1.6%x0.8x045 | TAE: 0.1W
PG ¥ | Reaav Kt 100 kQ RK73H1JTTD1003F KOA | 1.6 x0.8x0.45 | EA&ESI: 0.1W
RpGsv K 100 kQ RK73H1JTTD1003F KOA | 1.6 0.8 x0.45 | EHES: 0.1W

e EIIvIRKESBD: vay hx—ANUTHAF—R
*1: Vvouriv i & = 1.2V

*2: Vinav i E = 3.3V

*3: Vvoursv i & = 5.0V

TDK: TDK #E&4E
KOA: z—7 ¥R &4t
ON: v kI avy sy - a—KRKL—var

<EzEFEE>

- BEELLUBEGEFERSX TALIZE D TEFDHRIZEYFET , T— TNATREIN TN BEILEEEZHIEETEE
RTALT, EDEEETHEHIZ0A 55 10 us DIRAXEFEME (RALHER) TEELEEZFIZ, PG HTHI-Z KEFIRT
BEHIZHYET,
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10.7FUr—vav/—Fk
10.1 EMESRHBDERTE

DD1V W ABE
DD1V O IIEE (Vvounv) 1&. FBIV i FICHHE T 2IMTITIRPUE A Z 2 5 Z LI K Vi cE ET,

Figure 10-1 DD1V H hEBERTE

VVOUTlV

Ru_re1v
:l FB1V

RL_re1v

DD 1V OHAEE (Vvouriv) IZL FTORTHE TE LT,

Ry re1v + Ry pB1v

Wourv [Vl = X Vep1v

RL_FBlV

DD3V HHAEE
DD3V OH IR (Viey) £, FB3V S HICEEft T 2 /MH T HPiEEZ A2 2 2 LIC K Vit £,

Figure 10-2 DD3V HH hEBERTE

RL_rBav

DD 3V OHJIERE (Viavy) IZUTORXTHAETEET,

Ry_rBav + Ry FB3v

Vinav [V] = X Vppay

R FB3v

DD5V HH A EE
DD5V O JJEE (Vvoursv) (X, FBSV S IZ8 T 2AMTITIRPUEZ A 2 2 Z LI L Wil cx £ 9,

Figure 10-3 DD5V HhBERTE

VVOUTSV

RH_resv
FB5V
6]

RL_resv

DD5V O HJJEE (Vvoursy) (XA FORXTHEATE £,

Ru_rBsv + R FBsv
Woursv [V] = ————"— X Vipsy

RL?FB 5V
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Cestsv B E
DD3V A {ll FET Mu) D% — F & BB 570137 — A F T v PRBICTOREMPEZ LN TV HLENRDL D £4,
Cost3v BERIINAM FET DAL > ¥ a3 /b REE (Veer[V]) B EOEMZHRS7T2DIZ, LTFOXROLIICHEL T EE W,

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

(5 = Vppr) X (0.1 X 1072 + lour minsv + | V“fVR ) x 103
H_FB3V L_FB3V

Cpstav [F] =

Castav [F] : 7= hMARNT v TRE

Cour 3v [F] :DD3V H &

Veer [V] :DD3V A FET A L v ¥ 3L REE
Toutr minsv [A] : DDSV H 18

Vv [V] : DD3V i 1E+

Ru rssv[Q]  : DD3V /o I ) FEIE 3% E BT
RL rB3v [Q] :DD3V o — Al & s E T
(FEMEIX Figure 9-1 JSHIRIEEGI 2 S 720

Figure 10-4 Cestav B%%E (Cestav Vs Cout_3v)

Castav VS Cour av
Vinav = 3.3 V, Ry_re3v = 320 QK, Ry_rgay = 120 kQ
Veer = 2.5V, lour_minsv = 200 pA
50,
0.45 s e s ——-
0.40 Cstav (Max)
0.35]
T 0.30
=
% 0.25
2
2
O 0.20
0.15}
o Min)
010 BST3V (
//
0.05}
0.00!
0 100 200 300 400 500
Cour_av [MF] S6BP502AGraph002

F7- VIN BJER DD3V HABIEE TR F3 25 & AA vF 7 DA DUTY 78 100% (Dmax 3v) & 725728 DD3V /~A | FET &
A Ui £9, Al FET 2842 UelS B & Cestav DF v — 03T d . /Al FET O 47— MNEENHERFCE 220 £
9, VINEBEEK T (+3.7V LLTF) BEEAS, Al FET A > FFehEM (Tonor: On-duration Time) LA F T D Z L MR L TS
W, Tonor (L FONXCTEHTE 9,

1.34 +V,
TONDT [S] > {1675 —2XIn (TFET)} X CBST3V X 106
Tonor [s] : DD3V /A il FET A e
Vrer [V] :DD3V NA | FET AL v a3 /L R&EE
Castsv [F] T hNARNT TR E
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Figure 10-5 Tonpt vs Cestav

S6BP501A, S6BP502A

Tonor [Ms]

1000

Tonor VS Castav

Veer =25V

900
800

700
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500
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0 0.1

0.2 0.3
Cestav [HF]
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S6BP502AGraph003
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11.8&FT—42

TEF— 2%, 19, i E ) -

S6BP501A, S6BP502A

HEhEE ] O S6BP502A00SN2B000 % 2348 U 7= 3 AEAIZ L » THIE L CWET, 2hK, &

WZEE, NNBEEER I ORERFTEORERIZ, 7 VT » 7HHL Reciv, Recav, Reasv 38 & O Ruor LY 4 L T\ E 9, EN1V &
EN3V B SN TV ARAWHIET —# BT R LTWETA, ENIV & EN3V Z8HE L ToOM A2 HER L £,

VOUT1V: Efficiency vs lvoutiv
Veatrery = 12 V, VOUTLV setting = 1.2 V, Ta = +25 °C,
EN1V = VB, EN3V =0V, EN5V = Vgatrery
100
90
80 L :
- N
= 70 Fixed PWM
IS (SYNC=0V) /
g 60 /
]
£ 50 I~
S a0 J_Fixed PWM |
z y / (SYNC = VB)
=) A
o 30
> i
20 / /
10
/ y
0 T
100u 1m 10m  100m 1 10
IVOUTl\/ [A]
S6BP502AGraph001
VOUTL1V: Efficiency vS VeatTery
VOUT1V setting = 1.2 V, lyoutiv = 1 A, Ta = +25 °C,
EN1V = VB, EN3V =0V, EN5V = Vgatrery
0
90
—
80 -
g 1 Fixed PWM |
= (SYNC=0V)
g 60
]
£ 50
> 40
.
3 20
>
20
10
0
0 5 10 15 20 25 30 35 40 45
VBATTERV [V]
S6BP502AGraph004
VOUT1V: Load Regulation
Vearrery = 12 V, VOUTLV setting = 1.2 V, Ta = +25 °C,
EN1V = VB, EN3V =0V, EN5V = Vgatrery
1%
1.24
1.23
1.22
Fixed PWM
S 121 (SYNC = VB)
3 ¢
& 1.20 r
3 Fixed PWM
Q 119 (SYNC=0V)
1.18
1.17
1.16
1.15
0 0.5 1.0 15 2.0
Ivourav [A]
S6BP502AGraph007

VOUTA3V: Efficiency [%)]

VOUTA3V: Efficiency [%)]

VOUT3V [V]

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

/
/

100 -
Automatic
PWM/PFM

(SYNC = 0}/

90 =

80

70 /
60 /
50
a / /K Fixed PWM

0 / / (SYNC =VB) =777
30 / /

201/

10 >

O —]

100¢  1m  10m  100m 1 10

IVOUTSV [A]
S6BP502AGraph002

VOUT3V: Efficiency vS Vgatrery
VOUT3V setting = 3.3V, lyoursv = 0.95 A, Ta = +25 °C,
EN1V =0V, EN3V = VB, EN5V = Vgarrery

90—
—\_
80 Automatic +—
PWM/PFM

70 (SYNC=0V)]l |
60

50

40

30

20

10

0

0 5 10 15 20 25 30 35 40 45

VBAWERY [\/]
S6BP502AGraph005
VOUT3V: Load Regulation

Vgatrery = 12 V, VOUT3V setting = 3.3 V, Ta = +25 °C,
EN1V =0V, EN3V = VB, EN5V = Vgarrery

3.50
3.45
3.40
3.35
330 \\ Fixed PWM
(SYNC = VB)
3.25 \7
3.20 Automatic \
PWM/PFM
315 (SYNC=0V)
3.10
3.05
0 0.5 1.0 15 2.0
Ivoutav [A]
S6BP502AGraph008

VOUTSV: Efficiency [%] VOUTSV: Efficiency [%]

VOUTSV [V]

VOUTS5V: Efficiency vs lvoutsy
Veatrery = 12 V, VOUT5V setting =5V, Ta = +25 °C,
EN1V = EN3V = 0V, EN5V = Vgarrery

100
% y—
80 N
70
Automatic /
60 ——. PWM/PFM
(SYNC=0V)
50 Fixed PWM
40 (SYNC=VB) |____|
30
20 /
10 /
0 b1
100 im 10m 100m 1 10
IVOUTSV [A]

S6BP502AGraph003

VOUTS5V: Efficiency vs VgatTery
VOUTSV setting =5V, lvoursy = 0.65 A, Ta = +25 °C,
EN1V = EN3V =0V, EN5V = Vgarrtery

0

90
——
80 -
Automatic
PWM/PFM
70 (SYNC=0V) T
60
50
40
30
20
10
0
0 5 10 15 20 25 30 35 40 45

VBATTERV [V]
S6BP502AGraph006
VOUTS5V: Load Regulation

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

5.20
5.15
5.10
Fixed PWM

5.05 (SYNC = VB
5.00 T a—.

Automatic S~
4.95—PWM/PFM

(SYNC=0V)
4.90
4.85
4.80
4.75

0 0.5 1.0 15 2.0
Ivoutsv [A]

S6BP502AGraph009
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S6BP501A, S6BP502A

-
VOUT1V: Line Regulation VOUT3V: Line Regulation VOUTS5V: Line Regulation
VOUT1V setting = 1.2V, lyouriv = 1 A, Ta = +25 °C, VOUT3V setting = 3.3V, lyoursv = 0.95 A, Ta = +25 °C, VOUTS5V setting =5V, lvoursy = 0.65 A, Ta = +25 °C,
EN1V = VB, EN3V =0V, EN5V = Vgarrery EN1V =0V, EN3V = VB, EN5V = Vgarrery EN1V = EN3V =0V, EN5V = Vgarrery
5 5
1.24 3.50 5.20
1.23 3.45 5.15
. - . . Automatic
1.22 Fixed PWM 340 510 PWIMIPFM
S 121 (SYNC=0V) S 335 e S 505 " (SYNC=0V)
utomatic
2 120 3 330 PWM/PFM 3 500
5~ 5~ (SYNC=0V) 5>
Q 119 Q 325 r Q 495
1.18 3.20 4.90
1.17 3.15 4.85
1.16 3.10 4.80
1.15 3.05 4.75
0 5 10 15 20 25 30 35 40 45 0 5 10 15 20 25 30 35 40 45 0 5 10 15 20 25 30 35 40 45
VBATTERV [V] VBATI'EPY [\/] VBATTERV [V]
S6BP502AGraph010 S6BP502AGraph011 S6BP502AGraph012
VOUT1V vs Ambient Temperature VOUT3V vs Ambient Temperature VOUT5V vs Ambient Temperature
Veatrery = 12V, VOUT1V setting = 1.2 V, lvouriyv = 1A, Vgartery = 12 V, VOUT3YV setting = 3.3 V, lyourav = 0.95 A, Veatrery = 12 V, VOUTS5V setting =5V, lyoursy = 0.65 A,
EN1V =VB, EN3V =0V, EN5V = Vgarrery EN1V =0V, EN3V = VB, EN5V = Vgarrery EN1V =EN3V =0V, EN5V = Vgarrery
5
1.24 3.50 5.20
1.23 3.45 5.15
1.22 3.40 5.10 Automatic
S 11 Fixed PWM S 335 S 505 PWM/PFM
=1 (SYNC=0V) = 3. Atomatic = 5. (SYNC=0V)
2 & PWM/PFM 3 Pl
o~ 1.20 {330 2 5.00
5 B /(SYNC =0V) g
Q 119 Q 325 Q 495
1.18 3.20 4.90
1.17 3.15 4.85
1.16 3.10 4.80
115 3.05 4.75
50 25 0 +25 +50 +75 +100 +125 50 25 0 +25 +50 +75 +100 +125 50 25 0 +25 +50 +75 +100 +125

Ambient Temperature (Ta) [°C]
S6BP502AGraph013

VOUTL1V: Turn On Response

Vearrery = 12V, lvourtv = lvoursv = 0 A, Ta = +25 °C,

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

Ambient Temperature (Ta) [°C]
S6BP502AGraph014

Ambient Temperature (Ta) [°C]
S6BP502AGraph015

VOUT1V: Turn Off Response

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

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

EN1V ENLV
5 Vidiv . 5 Vidiv ¢
VOUTLV VOUTLV
1 Vidiv 1 Vidiv
PG1V PG1V
5 Vidiv g, 5 Vidiv g
&

5 ms/div

S6BP502AGraph016

Discharge

5 ms/div
S6BP502AGraph017
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S6BP501A, S6BP502A

VOUT3V: Turn On Response
Veatrery = 12 V, lvoutav = lvoursv = 0 A, Ta = +25 °C,
EN1V = EN3V, EN5V = Vgarrery,

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

EN3V
5 V/div .

VOUT3V
2 Vidiv

PG3V
5 Vidiv

5 ms/div
S6BP502AGraph018

VOUTSV: Turn On Response
Ivoutsy = 0 A, T = +25 °C,
EN1V = EN3V =0V, EN5V = Vgartery,
SYNC =0V (DD5V: Automatic PWM/PFM)

VeATTERY
5 Vidiv

VOUTSV
2 Vidiv

PG5V
5V/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,

SSCG OFF

SSCG ON

N
o

)
=]

&
S

\
\

A
S

&
S

LX3V Output Spectrum [dBm]

&
S

-70
320k 370k 420k 470k 520k
Frequency [Hz]

S6BP502AGraph022

SYNC =0V (DD3V: Automatic PWM/PFM), RBW: 1 kHz, VBW: 100 kHz

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

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

EN3V
5 Vidiv .

VOUT3V - i
2 V/idiv Discharge

.

PG3V
5 V/div

'S

5 ms/div
S6BP502AGraph019

VOUTS5V: Turn Off Response
Ivoutsy = 0 A, Tp = +25 °C,
EN1V =EN3V =0V, EN5V = Vgarrery,
SYNC =0V (DD5V: Automatic PWM/PFM)

VBATTERY

5 Vidiv

VOUTSY Natural discharge

2 Vidiv

PG5V
5Vidiv g

IN3V
(DD3V output)
2 Vidiv g

5 ms/div
S6BP502AGraph021

LX1V: Switching Waveform
Veatrery =12V, lvouriv = 2 A, Ta = +25 QC,
EN1V = EN3V = VB, EN5V = Vgarrery,
SYNC =0V (DD1V: Fixed PWM)

LX1V | -

1 Vidiv s (TS LTI -

'rmw»»] |tttz [stirsir| p— et
I | | ! ! ‘

200 ns/div

S6BP502AGraph023
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S6BP501A, S6BP502A

LX3V: Switching Waveform
Vearrery = 12V, lvouray = 100 MA, Ta = +25 °C,
EN3V = EN1V = VB, EN5V = Vgarrery,

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

LX3V
2 Vidiv

20 ps/div
S6BP502AGraph024

LX5V: Switching Waveform
Vearrery = 12V, lvoursy = 50 MA, Ta = +25 °C,
EN1V = EN3V =0V, EN5V = Vgarrery,

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

LX5V &
1 Vidiv

5 ps/div

S6BP502AGraph026

VOUT1V: Ripple Waveform
Vearrery = 12V, lvouriv = 2 A, lvoursv = lvoursy = 0 A, Ta = +25 °C,
EN1V = EN3V = VB, EN5V = Vgarrery,
SYNC =0V (DD1V: Fixed PWM)

VOUT1V
10 mV/div | #rrmmsimiims
AC-coupled

10 ps/div

S6BP502AGraph028

LX3V: Switching Waveform
Vearrery = 12V, lvouray = 1.9 A, Ta = +25 °C,
EN3V = EN1V = VB, EN5V = Vgarrery,
SYNC =0V (DD3V: Automatic PWM/PFM)

LX3V | |
2 Vidiv [ 1

1 ps/div
S6BP502AGraph025

LX5V: Switching Waveform

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

- I

LX5V
1 Vidiv |

i e it e -

200 ns/div
S6BP502AGraph027

VOUT3V: Ripple Waveform
Vearrery = 12V, lvouriv = 0 A, lvourav = 1.9 A, lvoutsy =0 A, Ta = +25 "C,
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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VOUTS5V: Ripple Waveform
Vearrery = 12V, lvoury = lvoutav = 0 A, voursv = 1.3 A, Ta = +25 °C,
EN1V = EN3V = VB, EN5V = Vgarrery,
SYNC =0V (DD5V: Automatic PWM/PFM)

VOUT5V
50 mV/div = %
AC-coupled
1 ps/div
S6BP502AGraph030
VOUTL1V, VOUT3V, VOUT5V: Ripple Waveform VOUTL1V, VOUT3V, VOUT5V: Ripple Waveform
Vearrery = 12V, lvoury = lvoutav = lvoutsv = 0 A, Ta = +25 °C, Vearrery = 12V, lvourav = lvourav = lvoursy = 0 A, Ta = +25 °C,
EN1V = EN3V = VB, EN5V = Vgarrery, EN1V = EN3V = VB, EN5V = Vgarrery,
SYNC =0V (DD1V: Fixed PWM, DD3V & DD5V: Automatic PWM/PFM) SYNC = VB (DD1V & DD3V & DD5V: Fixed PWM)
VOUT5V o VOUT5V
50 mV/div & 50 mV/div g
Offset 5V AC-coupled

VOUT3V »“"‘N‘“‘M\%'MM“\P VOUT3V

20 mV/div P 20 mV/div o
Offset 3.3V AC-coupled ¥
VOUTLV it AR AT i Wl VOUTL1V
10 mV/div g. 10 MIVITIV gapunmamuiarstiuintts i o S s s oyt snt S o o 1
Offset 1.2V AC-coupled |
500 psidiv.- Lpsiiv.
S6BP502AGraph032

S6BP502AGraph031

VOUT1V: Load Transient Response VOUT3V: Load Transient Response
Veatrery = 12V, lvouriv = lvoutsy = 0 A, Ta = +25 Dcv

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

VOUT1V VOUT3V _

100 MV/AiV | e s s s i ] 200 MV/div s, e

AC-coupled Offset 3.3V R E )
2A —» M 1.9A —p e
IVOUTIV ! | IVOUT3V "
1 A/div ! | 1 A/div | |
G 4— 0 A | NI @ . 4—0A W
100 ps/div 100 ps/div

S6BP502AGraph034

S6BP502AGraph033
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VOUTS5V: Load Transient Response

Vearrery = 12V, lvoury = lvouray = 0 A, Ta = +25 °C,
EN1V = EN3V = VB, EN5V = Vgarrery,
SYNC =0V (DD5V: Automatic PWM/PFM)

VOUT5V
500 MV/diV i et s e - i s e P S
AC-coupled ‘ '

lvoursy | 1.3A —p ;
1 A/div (

Gomvenmmmmes 44— 0 A

100 ps/div
S6BP502AGraph035

VOUT1V, VOUT3V, VOUT5V: Line Transient Response
Ivourav = 1 A, lvouray = 0.95 A, lvoursv = 0.65 A, Ta = +25 °C,
EN1V = EN3V = VB, EN5V = Vgarrery,
SYNC =0V (DD1V: Fixed PWM, DD3V & DD5V: Automatic PWM/PFM)
b 4— 12V

VBATTERY

5 Vidiv | N

VOUT5V
200 mV/div
AC-coupled

VOUT3V
100 mV/div
AC-coupled

VOUT1V
50 mV/div
AC-coupled

5 ms/div
S6BP502AGraph036

DD1V: Over Current Protection Waveform
Veatrery = 12V, lvoursy = 0 A, Ta = +25 l’C,
EN1V = EN3V = VB, EN5V = Vgattery,
SYNC =0V (DD1V: Fixed PWM)

Over current protection

VOUT1V
500 mV/div

PG1V
5 V/div

4—19A

Ivoutiv
1 A/div

20 ms/div
S6BP502AGraph038

VOUT1V, VOUT3V, VOUT5V: Line Transient Response

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

42V —p

VBATTERY
5 V/div

s 4— 12 V e

VOUTSV g
200 mV/div
AC-coupled

VOUT3V
100 mV/div
AC-coupled

VOUT1V
50 mV/div
AC-coupled

5 ms/div
S6BP502AGraph037
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S6BP501A, S6BP502A

DD1V: Gain, Phase Characteristics

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

Veartery = 12V, lvouriy = 2 A, lvoutsy = 0 A, T = +25 °C,

Frequency [Hz]

80 180
60 135
Gain
40 g 9
S 20 N 45
8§ o | 0
2 Phase \
-20 45
8 ~
-40F Band width: 67 kHz 90
Phase margin: 37 degree
-60 135
-80 -180
1k 10k 100k im
Frequency [HZ] S6BP502AGraph040
DD5V: Gain, Phase Characteristics
Vearrery = 12V, lvoursy = 1.3 A, Ta = +25 °C,
EN1V = EN3V =0V, EN5V = Vgarrery,
SYNC =0V (DD5V: Automatic PWM/PFM)
80 180
60 135
i \
40 90
= Phase/
5 20 < 45
£ \
©
o 0 Gain 0
?
-20 45
8 \ ~
-40F Band width: 11 kHz 90
Phase margin: 87 degree \
-60 \ 135
-80 -180
1k 10k 100k M

S6BP502AGraph042

[ea1bap] aseyd :ATAA

[ea1bap] aseyd :Asaa

DD3V: Gain [dB]

DD3V: Gain, Phase Characteristics

Veartery = 12V, lvourav = 1.9 A, lvoursy = 0 A, Ta = +25 °C,
EN1V =0V, EN3V = VB, EN5V = Vgarrery,
SYNC =0V (DD3V: Automatic PWM/PFM)

80 180
60 135
40 Phase 90 o
o]
2
20 45 <
e \ a
o
0 Gain 0 2
-
-20 Y 5 8
-40F Band width: 15 kHz =90 =
Phase margin: 53 degree \ ;
-60 i 135
-80 -180
1k 10k 100k M

Frequency [Hz]

S6BP502AGraph041
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MPN: Marketing Part Number

Figure 14-1 A — 4B D EE
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DETAIL “A”
i
A _I_ ( —
J—_I SEATING PLANE | )
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b <]
SIDF VIFW
DIMENSIONS NOTES
SYMBOL NOTE 1. ALL DIMENSIONS ARE IN MILLIMETERS.
MIN. | NOM.  MAX. 2. DIMENSIONING AND TOLERANCINC CONFORMS TO ASME Y14.5-1994.
A — | — | 090 | PROFILE 3. N IS THE TOTALNUMBER OF TERMINALS.
/ADIMENSION b ” APPLIES TO METALLIZED TERMINAL AND IS MEASURED BETWEEN 0.15 AND
000 | — [ 005 0.30mm FROM TERMINAL TIPIF THE TERMINAL HAS THE OPTIONAL RADIUS ON THE OTHER
5 00 BSC END OF THE TERMINAL THE DIMENSION “b “SHOULD NOT BE MEASURED IN THAT RADIUS AREA.
500B8c A\ND REFER TO THE NUMBER OF TERMINALS ON D ORE SIDE.
4.75BSC
PRI A\PIN #1 1D ON TOP W ILL BE LOCATED WITHIN INDICATED ZONE.
- /A\UNILATERAL COPLANARITY ZONE APPLIES TO THE EXPOSED HEAT SINKSLUG ASWELL AS
018 | 025 |030 |TERMINALWIDTH THE TERMINALS.
010 | 0.15 | 020 |DIMPLEWIDTH
3.30 BSC EXPOSED PAD SIZE
3.30 BSC EXPOSED PAD SIZE
0.50 BSC TERMINAL PITCH
035 | 045 | 055 | TERMINALLENGTH
L1 005 [ 0.5 | 0.25 | DIMPLELENGTH
L2 0.09 REF DIMPLE HEIGHT
c R0.20 PIN #1 1D
m 0 — | 12°
P — [ — | 060
N 32 TERMINAL COUNT

002-13490 Rev. **

PACKAGE OUTLINE, 32 LEAD WQFN
5.0X5.0X0.9 MM VNG032 3.3X3.3 MM EPAD (SAWN) REV:+
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