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Loy o E
MAX77646 ULTRA CONFIGURABLE SIMO
IN SBB FEATURING 92% PEAK
18VTO3.3V + - EFFICIENCY
DC INPUT
PGND
IN_LDO
SBBO 3.3V
LXA SBB1 1.8V >—
He sBB2f———¢— 12 >—  SysTEM
BST i I i RESOURCES
LDO 18V
W RSEL_SBB0 ;
W RSEL_SBB1
W RSEL_SBB2 ENO
W RSEL_LDO EN
w RSEL_IPK EN2
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MAXTTOAT ULTRA CONFIGURABLE SIMO
IN_s88 FEATURING 92% PEAK
18vT033V * ) EFFICIENCY
DC INPUT

PGND
IN_LDO

see0 Ca—
SYSTEM
LXA S8B1 {18 > RESOURCES
LXB SBB2 i 0.65V >—
— 7T |
Vio
LDO 1.8V
PROGRAMMABLE E]°J—nEN
PUSH-BUTTON
MODES ‘17 GPIO0 APPLICATION
GPIO1 PROCESSOR

SDA
SCL
nIRQ
nRST

*PULLUP RESISTORS NOT SHOWN
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B R I TR oot 9
2R T T R ettt ettt ettt 9

WPttt 9
BB RUTTEFIE ..ottt 10
BRI ME 27 T0 = 0N JL ¢ U Y = R ettt ettt ettt ettt ettt neeaeen 11
TERUIYEFIE—SIMO FH- B L3 2 L e st et 14
ERAFFE—AR ey 7T U R« U=TEELF 2 b—4 (LDO) SATAA YT (LSW) ettt 15
FERUIEFIE T2 S/ U T JLAEIT oottt 17

IMAXTTOAT .ot e e et r e e st r et r e e 25
T R ettt e ettt ettt At Attt e et ettt sttt e et e bt st e et n et e s st e st s et s et enae s 26
BRI ettt A et 28

THI I DT T1 oottt e et e e e e r e r e n e e 28
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EN A x—7 VAT (MAX77646)
nEN F#) Ut~ b (MAX77647)

NEND RUTNHEEE : 7o Vol ATA RAAL VT BY 9T (MAXTTOAT) oot 33
NEN D VIN SBB SO PEB T LT T I ottt 33
ENATE (NIRQ)  (MAXTTOAT) oottt ettt s e e e s s s e et s s e s e e s s s s e e ne s st s eaneneeneees 34
Uty BT (RST)  (MAXTTOAT) oo 34
TLHAHITT (GPIO)  (MAXTTO4T) oottt st s ettt s et 34
FRIFTE R (MAXTTOAT) oottt sttt ettt een e aeraes 36
TEU AT ¢ T N T T At 36

Byt S F T - ar br—T (MAX77646)
B Efrv~_ A/ F7 - ary ha—5 (MAX77647)
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BR ()

WERT A 7 T 207 ¢ T T 7 (MAXTTOAT) oo 39
Uy b, 7, HEIU A T T 9T DU R (MAXTTOAT) oottt ettt ettt 40
RO =T 97 INT =B D272 A (MAXTTOAT) oo 41
TUXTTIL e X o 37 2B (FPS)  (MAXTTO4T) oo 41
NEN I L BHEEN S A X LTI (IMAXTTOAT) oottt bttt s s se st s et an e 42
F X VRN HNA R =TI T f AT T Il (MAXTTOAT) oo 43
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SIMO DRFE: E AT oottt bbb s a4 s 4 s s s A A bbbt bbb 45
SIMO OFEfi7 2 v 7 11 ..
SIMO DI TTER .o
BRENTRE (MAX77647)
SIMO DIELBEIZEE (..ot s s s e s s s s s bbbt b bbbt bt 47
SIMO T A JU N ¢ A LB ettt ettt ettt et ettt ettt ettt et et ettt ettt 47
SIMO HEFTTETE DI BEIE <ovvoevoeeeee et a2 47
7 BB D BRI oottt ettt et e e e e et e e et rae e 49
SIMO Y 7 N A H = 1 et 49
SIMO L0 A B (MAXTTOAT) oot et sen s 50
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T T ettt ettt ettt ettt ettt a ettt ettt et e et et et et et et et et e et et et e et et et ete et e et eneeaas 54
IN SBB D AT T L T o e e 54
SBBX DD H T T LT 2 ettt 54

MRy 7T O R s V=T EEL X2 L= (LDO) SHAMTAA 2T (LSW) oot 56

TEFIR LTI e 56
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BR ()

LDO/LSW DFEHBE T T2 57 27 IR ..ottt b b ees 56
LDO H JITEIT DD BETE oottt a et a bbb a2 s st bbb a ettt eee 56
LDO/LSW DT 7T 4 7 THEEIRIT <. oo 57
LDO/LSW Y 7 N A B = B oottt 58
BUIAT A A 7 T DIRETE oottt ettt 58
T T U AT F U E oA 59
NTTTIL T U B DTEIR oottt ettt b ettt 59
HITT T U T U B DIIRIR oot Asaesbbesbsebaebaessebeebsebsenes 59
FERHIT2C S/ U T ILAEIR oottt sttt ettt et b et n et e st s et 59
BT ..ottt A AR AR AR Ao A At enens 59
B et
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TPC T/ A ID ettt 63
PO DT ETEE ..ottt b st sA AR s ARttt 63
PPC DITBIE T TE N TIIL ottt ettt 64
AL LS A B ANDITETATR oo e 64
HGE LT LD A F ADTEELNA B EEIAT oottt ettt 64

B L0 R I DT L oo 66
TGE LT2 L0 A F NG DFEHE Lottt ettt ettt 67
LT A B @ 25 T et a1 A Attt ettt ettt sttt e s e aes 68
IMAXTTOAT ..ottt 68
L0 KB DIFERI oo 69
ARIRIVIRT T U =3 3 L BIEE oottt 84
FREZIIZRT TV A7 U TBIBE oottt 84
T B B HR et 85
BEERTTBIEE <.ttt r e 86
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L 0D T T8 R ettt ettt ettt ettt e et ettt et st s et s et e en e enee
B 2. EN DT TU B TT 2 ettt ettt
3.nEN KD & 1 I 7™
4. nEN 7T FHRBLOERL
[ 5. GPIOX D 7 XL 37 Z7 [ oo ettt et e e e e s e e e e e s e e e eee e e s e s e s s ae s e e s s e s s teeeseee e e s e s s er e eer e

X 6. fx FAr LD F S F T ar ba—TF (MAX77646) .37
7. vty S F T s ary ba—T (MAX77647) .38
X8 Av,/ 7 -arta—700ty hNBIOF7IMED L —4 R ... 40
9. NI =T 27 IRT =BT DU T L A i .41
X10. 7 LF TN e XU — e =l OERZ A I VT . 42
[ 11 NEN IT G DHLE D A 2 DI oottt ettt et e et e et ee et n et 42
12, 7807 L ABBIE N TT oottt ettt 43
H13. VA YTF Ry T e AL~ —DAT—h « vV ...44
14, SIMO D FEHI T TE 7 Z IR ettt ettt ettt ettt ettt ettt e e et et et e et e e et e e et e e e e e et e st e e st e e e e e eaeaeaa 46
15. PCB DIt EAVIE & EBEIOIBERIE T .ottt e et e e e et ee s e et e e e eee s s et e s et en e e et en e s eeennaeen 55

16. LDO/LSW DOffilg 7 v v 7
17. LDO 75 LSW ~DEB LT

B 18. T2C DOFEME 7 T8 27 Z7 I oottt
19. PC DI/ AT BTEIR oo

K20 PCOAF—F «arFT4arv bt ARy -

BU21. T 7 7 L 2 BT R oottt ettt e et e ettt e ettt ettt e et et r et
BU22. A L= ¢ T RLZDB oo

B 23. 3 FEIALT T hI VK DE—L P RAA~DEIRA ... .
24 W LT LA Z XN ASDOEIATE e 65
B 25. 3 Rt L7 haViCK D2~ L A ZNE O L ... 66
26. FBHGE L T2 LA H XN DD DTBEFE L oottt ettt ee et e e ee e e e eenneeeeen 67
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E
2 1 LB L B DMEED ettt ettt ettt et st e e ettt e e s e s erseeraeeee 28
TR 2 7N T3 T 3R ettt 28
B 3 O P 7 S 8 /B oottt ettt ettt ettt e e ettt e et et ettt e e et ee et eeeeeraeeee 29
#4.GPIOE— I
TS5 AL AT« T PO T OURBEIETE (MAXTTO46) oottt e e 37
F6. 2 FT e A N =T ONREEIETS  (MAXTTOAT) oot e et eee s ees e e e s s s eeee s seereenas 38
BT T F DT R 0T o B A R O B TR T ZC AT T 2 2 oot 44
5 8. SBBO I B 0D FRIE oottt e et e et e et et et e et e e e e et e et et et ettt et e e e et e et ettt et e e e e e e et eee et et e st eeseereeeees
7< 9. SBB1/2 HJ1EEDRTE
TR0, A LB T o B T BB R DB TE oo 49
F 1. 72T 7V r—2 3 TR FTEEZR SIMO HE TTFEIE oottt 51
F 2. AA T U T TEIRETIIIED oot 53
T2 13 LDO H B DD B TE oottt ettt e et e et et e e et et et e e et e e e e et eee e e et e e ettt e et e e e e e ee e et et e e e e e ae s e e et e et s ee e eeeeree 57
FE T4 PC A LT ¢ T R L RAD AT U E L oottt ettt e et et ee e e e eee et e e e et e e s e tes e eeseesee e s s es s ereeeeaeene 62
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B BRKER

nEN, nIRQ, nRST~GND.........ccccceunm..... —0.3V~V sgs + 0.3V BSTALXB .o —0.3V~+6.0V
VIO~GND ..o, —0.3V~Vn sgs + 0.3V LXA BETEGE (NOLE 2) oo 1.2Arms
SCL. SDA~GND ...ocoooviiirereeeeereeeeeeeeeeeseeeneeias -0.3V~+6.0V LXB BEFEFETE (NOte 2) ot 1.2ArMs
GPIO0, GPIO1~GND .. —03V~+6.0V IN_LDO~PGND ....oooooiieiiereeeeeeeeees e, —0.3V~+6.0V
nIRQ. nRST, SDA. GPIO HHEEDE ..oovvveerrererererrereennes +20mA LDO~PGND .....ooveoviereeeeeeeeeeeeeneenn —-0.3V~V oo + 0.3V
RSEL_SBBO. RSEL SBBI, RSEL SBB2, RSEL LDO, PGND~GND ..o -0.3V~+0.3V
RSEL IPK, ENO, ENI1, EN2~GND ...... —0.3V~Vin sgs + 0.3V B EIREERETH ..o —40°C~+125°C
IN SBB~PGND .....cocoomiomiiioieeeeeeeeeeeeeesseeean —0.3V~+6.0V DXL T B ARIE e +150°C
IN_SBB BT (NOte 1) oo 1.2Arms BRTFIRFERDR o, . —65°C~+150°C
SBB0, SBBI. SBB2~PGND ......... .. —0.3V~+6.0V TRATSILIRIRIE (U 7 =) s +260°C
SBBO, SBB1. SBB2 DELMEMFM] ..o, e HEHHEES) (ZBEMR. Ta=+70°C, +70°C ZH x5 &
BST~IN _SBB....oouiieeeeceeeeeeeeeeeeeeeee e —-0.3V~+6.0V 204mW/C TT A LT £ 2 7)o, 1632mW

Note 1 : IN¥if (IN_SBB £72/XIN_LDO) (21, Y—AZ I0Hz &2 5L — FTHVIELAFAY b7 7 LRNTLEI, =— - A
VESH VR =R ERy NTT 7T HE BREIIZ (~2ps) K 8A DEIRANA T AL ET,

Note 2 : LXA F721E LXBIZIIIMNHB AL T R EZ DT 2N TSI, LXAOWNIRIZIZY Z0 7 « XA A — R7RH Y, PGND & IN_SBB
WS TWET, LXB OWERICIE, PGND IZEE S i-a—Ho FO7 T 7« L4 4 — K& BR LT SIMO HicE)
BN SN DAY A RDT T 0T« A A= FRHVET, ZNOHDX A A— Rl A vF 7« A X0 MEZHE
HEFPE@ LET, SIMO LX =2 L—4 /35 4 A= —7 )LD, LXB & PGND O [FD#fsf e KB 13-0.3V~Vspro + 0.3V T,

LADHISSRAENEFEZ SR P REWR S E TN RAABI LG F 52 S 2 EBDHVET, ZHEDHEIZTR P REEDERFEDEbDTH Y, ZDIREDBIFE 2 > 5 AN Z# TS
BUEELL L TTNT ZPIEFICBIET S = & FEYeT D 6D TIED D FUA, TN R 5 RIFFIEASRATE RS IRIEIC S & ToNA DGR 5 52 F T,

Ry r—ImH
WLP
Package Code N201C2+1
Outline Number 21-100601
Land Pattern Number Refer to Application Note 1891

Thermal Resistance, Four-Layer Board:
Junction to Ambient (8 4) 46.84
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Marking COMMON DIMENSIONS

r:gﬂ tor ’<7E4—‘ see Note 7
cato 1 A | 050MAX
Ald A1|  0.19 +0.03
A2 0.28 REF
AAAA D A3 | 0.025 BASC
©0.29 +0.03
D 1.968 +0.025
TOP VIEW SIDE VIEW E 2.468 +0.025
A3 — D1 1.50 BASIC
E1 2.00 BASIC
| l»‘” e | 050 BASC
A AAZ lu O U ul , D 025BASC
= T e
FRONTVIEW NONE
E1
[S P —
NOTES
*1 e 1. Terminal pitch isdefined by terminal centerto centervalue.
_(\ Outerdimension isdefined by centerlinesbetween scribe lines.

.Alldimensionsin milimeter.

Marking shown isfor package orientation reference only.
Tolerance is+ 0.02 unless specified otherwise.
Alldimensionsapply to PbFree (+) package codesonly.
Front - side finish can be eitherBlack or Clear.

1. 2 83 4 5 -
— ob maxim
EXHOIOE integrated .

BOTIOM VIEW ™ PACKAGE OUTLINE 20 BUMPS
BN WLP PKG. 0.5 mm PITCH, N201C2+1
APPROVAL DOCUMENTCONTROLNO.

21-100601 N

rm
> m| O O
\O®
@@
=
9——

- DRAWING NOTTO SCALE-

B ORI =R E T R e X F—2 (T y N 7Y ) ICBA LTI, www.maximintegrated.com/packages THERS LT 72 &0y,
Nylr—y e a—FRo T+ | ) . =) IZRoHS KSR DAZ AR LET, Ny r—VKEITRR D REBL SV RINTWILERH
D ETA, HMEIE RoHS RIUZEDL S FTHY D/ 8y r—VIZ DN TR L TWET,

Ny =P OERHUE, JEDEC Bk JESD51-7 I[ZREHi D HIET 4 AR MM L TROZHDTT, Ny =0T 2 B EHEHD

FEANZ DWW TIE, www.maxim-ic.com/thermal-tutorial Z#Z M L T 72 &0,

ER R

(VinseB = Vi 1po = 2.4V, Vio = 1.8V, BRFUEIL Ta = +25°C THMRFIZ 100%7 A M SNTWET, FAHEDRWIRY | BEFEIRE P
(Ta=-20°C~+85°C) TOIRFEIT, FZFFE L O K- CHEREN TV ET, )

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS
gperatlng Voltage Vin 18 33 i
ange
Current measured
into IN_SBB;
IN_LDO connected
Shutdown Supply to IN_SBB; all —
Current ISHDN resources OFF Main bias OFF 0.1 0.5 MA
(LDO, SBBO,
SBB1, SBB2); Tp =
+25°C

analog.com.jp Analog Devices | 10


https://www.analog.com/jp/index.html
https://www.analog.com/jp/design-center/packaging-quality-symbols-footprints/package-index.html
https://www.analog.com/jp/technical-articles/thermal-characterization-of-ic-packages.html

MAX77646/MAXT77647 ENYTYHEGO—REIL - 7TT)5r— 3 omEIFIC
SHARBEELXaL—2&1EDLDO #RNE LT=-

HEEEERE®D SIMO PMIC
BRMEBYE ()

(Vin s = Vin Lpo = 2.4V, Vio = 1.8V, RIMEIT Ta = +25°C THARFIZ 100%7 A F S TWET, FRIEEDRWIRY | B ERE
(Ta=-20°C~+85°C) TORFEIX, #EI L OREFHMIZ L > THERINLTWVET, )

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS
Current measured
into IN_SBB;
IN_LDO connected | Main bias is in low-
Quiescent Supply to IN_SBB; all power mode
Current Ie) resources ON (CNFG_GLBL.SBI 3 6 MA
(LDO, SBBO, A_LPM = 1), SIMO
SBB1, SBB2) at no | low power enabled
load; watchdog
timer disabled
Current measured
into IN_SBB;
IN_LDO
disconnected from | Main bias in low-
. IN_SBB; all SIMO power mode
Quiescent SIMO Supply | resources ON (CNFG_GLBLO.SBI 13 35 uA
Current Q-SIMO
(SBBO, SBB1, A_LPM = 1); SIMO
SBB2) at no load; low power enabled
LDO OFF;
watchdog timer
disabled
Main bias ON in
Low-power mode
(CNFG_GLBLO.SBI
A_LPM = 0); SIMO 30 50
Current measured | |o power disabled
:rrlltongE)SBB’ (MAX77646)
SIMO Supply Current lIN-SIMO_SBBO | gisconnected, Main bias ON in HA
SBBO ON at no normal-power
load, SBB1/2 OFF | mode
(CNFG_GLBLO0.SBI 45 75
A_LPM = 0); SIMO
low power disabled
(MAXT77647)

BRMEE-O—nNL- Jy—2x

(FFIZFRED W IRED . Vin ses = Vin_po = 2.4V, [RIUE I Ta = +25°C THMFEZ 100%7 A b S TWET, EEEERF (Ta=-20C~
+85°C) TOMRFEIL, BxFHS JOHFERIEIC L o TR SN TWET)

PARAMETER | symBoL | CONDITIONS | mIN TYP  MAX | UNITS
GENERAL CHARACTERISTICS
Main Bias Enable Time | tSBIAS EN | | 1 | ms
VOLTAGE MONITORS / POWER-ON RESET (POR)
POR Threshold VpPOR VIN_sBa falling 1.316 \Y
Fystresis - “ i
VOLTAGE MONITORS / UNDERVOLTAGE LOCKOUT (UVLO)
UVLO Threshold VIN_sBB-UvLO | VIN_sBs falling 1.46 1.6 1.71 \Y
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MAX77646/MAXT77647

ENYTYUEGOD—REIL - 7TYH5r— 3 UEIFIC
SHARKBELXaL—42 & 1{E0 LDO #NE L 1=

BESMNEE-/O—1L - ) Y—R &E)
(BRIZHEEDRWIRY . Vin see = Vin Lpo =2.4V. [RFUEIE Ta = +25°C THHHRZ 100%7 A F SR TWES, BRIRERF (Ta=-20C~
+85°C) TOMRSMEIL, #xFtd LORHERMIIC L » TR SN TV ET)

FERE®D SIMO PMIC

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS
uUvLO Threshold VINSBB-UVLO- 150 mv
Hysteresis HYS
VOLTAGE MONITORS / OVERVOLTAGE LOCKOUT (OVLO)

OVLO Threshold VINsBB-0vVLO | VINSBB-OVLO rising 5.65 5.85 6.00 \%
THERMAL MONITORS
Overtemperature- . R
Lockout Threshold TotLo Ty rising 145 C
Thermal Alarm - °
Temperature 1 TuAL1 Ty rising 80 C
Thermal Alarm - o
Temperature 2 TyaL2 T rising 100 C
Thermal Alarm 15 °C
Temperature Hysteresis
ENABLE INPUT (nEN, ENXx)
EN Int | Pull R Pullup to V 8|NSFS(_)GLBLO'PU_ 0 kQ
n nternal Pullu B ullup to
p nEN-PU p IN_SBB CNFG_GLBLO.PU_ 10000
DIS =1

EN Internal Pulldown REN-PD Pulldown to GND (MAX77646) 50 nA

VhEN = VIN_sBB = = 4OR°

- Ta=+25°C -1 +0.001 +1
nEN Input Leakage VIN_LDO = 3.3V A
Current lnEN_LKG - - WA
- VREN = VIN_SBB = | T, = +g5°C +0.01

VIN LDO = 3.3V -
nEN Input Falling .
Threshold VTH_nEN_F | NEN falling 0.4 V
nEN Input Rising -
Threshold VTH_nEN_R | NEN rising 14 V
E:‘;r']”p“t Threshold, ViH Voltage threshold, rising (MAX77646) 1.4 Vv
EC'J"VJ”p“t Threshold, ViL Voltage threshold, falling (MAX77646) 0.4 Vv
s Ti ) CNFG_GLBL0.DBEN_nEN =0 1

ebounce Time ms
DBNC_nEN " I"CNFG_GLBLO.DBEN_nEN = 1 30
) CNFG_GLBLO.T_MRST =1 3 5

Manual Reset Time tMRST = = s

CNFG_GLBLO.T_MRST =0 7 8 10.5
OPEN-DRAIN INTERRUPT OUTPUT (nIRQ)
Output Voltage Low VoL ISINK = 2mMA 0.4 \Y
Output Falling Edge __
Tim‘; 9=c9 t niRQ Cirq = 25pF 2 ns

analog.com.jp
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MAX77646/MAXT77647

ENYTYUEGOD—REIL - 7TYH5r— 3 UEIFIC
SHARKBELXaL—42 & 1{E0 LDO #NE L 1=

BESHEE—S0—/L - VY= (EF)

(BRIZHEEDRWIRY . Vin see = Vin Lpo =2.4V. [RFUEIE Ta = +25°C THHHRZ 100%7 A F SR TWES, BRIRERF (Ta=-20C~
+85°C) TOMRAMEIL, FEHE L UOWFEFEEIC L » TR STV ET)

HEEEERE®D SIMO PMIC

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS
VIN sBB=Vi0o= Ta=+25°C -1 +0.001 +1
3.3V
nIRQ is high
Leakage Current IhiRQ LKG impedance (no . A
- interrupts) Ta=+85°C £0.01
Vnirq = 0V and
3.3V
OPEN-DRAIN RESET OUTPUT (nRST)
Output Voltage Low VoL ISINK = 2mA 0.4 \
Output Falling Edge
Timz 9Edg tf nRST CRrsT = 25pF 2 ns
nRST Deassert Dela
Time y tRsTODD 5.12 ms
nRST Assert Dela
Tre y tRSTOAD 10.24 ms
VIN_sBB = Vio =
3.3V
nRST is high
impedance (no Ta=+25°C -1 +0.001 +1
reset)
VprsT = 0V and
3.3V
Leakage Current InRST LKG MA
- VIN_sBB = Vio =
3.3V
nRST is high
impedance (no Ta=+85°C +0.01
reset)
VhrsT = 0V and
3.3V
GENERAL PURPOSE INPUT/OUTPUT (GPIO)
(F_;aPIO Supply Voltage Vio vV
ange
Input Voltage Low VL Vio=1.8V 0.3x Vo \Y
Input Voltage High VIH Vio=1.8V 0.7 xV|o \%
CNFG_GPIOx.DIR | Tp=+25°C -1 +0.001 +1
=1
Input Leakage Current IGPI LKG Vio =3.3V . uA
- Vgpio = 0V and Ta=+85°C +0.01
3.3V
Output Voltage Low VoL ISINK = 2mA 0.4 Y
Output Voltage High VoH ISOurce = TMA 0.8x Vo \Y
Input Debounce Time tbBNC_GPI CNFG_GPIOx.DBEN_GPI =1 30 ms
Output Falling Edge _
Time t gPIO Capio = 25pF 3 ns
Output Rising Edge
Timz 949 tr_GPIO CaPio = 25pF 3 ns

analog.com.jp
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MAX77646/MAXT77647

ENYTYUEGOD—REIL - 7TYH5r— 3 UEIFIC
SHARKBELXaL—42 & 1{E0 LDO #NE L 1=

BRMNEE—O—nNIL- JY—R (&E)
(BRIZHEEDRWIRY . Vin see = Vin Lpo =2.4V. [RFUEIE Ta = +25°C THHHRZ 100%7 A F SR TWES, BRIRERF (Ta=-20C~
+85°C) TOMRAMEIL, FEHE L UOWFEFEEIC L » TR STV ET)

FERE®D SIMO PMIC

PARAMETER | SYMBOL | CONDITIONS MIN TYP MAX | UNITS
FLEXIBLE POWER SEQUENCER
FPS Startup Delay tFPs DLY 1.43 ms
Power-Up Event Periods tEN See Figure 10 1.28 ms
power Down Event tois See Figure 10 2.56 ms
RseL (MAX77646)
gelect.Resi'stor fRSEL Totgl time'to detect | ViN_sBB =24V, 4 ms
etection Time all five resistors CRrsEL < 2pF
Eeq_uired Select RSEL ToL Use the nealfest +1% resistor from the +1 %
esistor Accuracy — Rse| Selection Table

Note 3 :

TFhug e FAAL X0 LGRS E S ET,

ESHBE-SIMO FBEL oL —4

(FRIZHRED 2R Y . Vin s = Vinpo = 2.4V, Cssex = 10puF, L = 1.5pH, BRFUEIX Ta = +25°C THMFREZ 100%7 A F S TWET,
EFIREEHIPH (Ta =-20°C~+85°C) TOIRFUEIX, BXFld L OWHEHEIC L » THER SN TWET)

PARAMETER | SYMBOL ‘ CONDITIONS | MIN TYP MAX UNITS
GENERAL CHARACTERISTICS / OUTPUT VOLTAGE RANGE (SBB0/1/2)
Programmable Output 05 5.1 v
Voltage Range
Output DAC Bits 8 bits
Output DAC LSB Size 0.5Vto 5.1V 25 mV
OUTPUT VOLTAGE ACCURACY
Vsggx falling,
threshold where
LXA switches high; _ o
Output Voltage specified as a TA . 40°Cto -2.0 +2.0 %
Accuracy +85°C
percentage of
target output
voltage
OUT Over-Regulation _ o
Threshold Vov Tp=+25°C 1.7 3.3 %
TIMING CHARACTERISTICS
Delay time from the SIMO receiving its
Enable Delay first enable signal to when it begins to 10 us
switch in order to service that output
Soft-Start Slew Rate dV/dtgsg Ipk = 1A, CoyTt = 10pF 5.0 mV/us
POWER STAGE CHARACTERISTICS
SBBO, SBBH1, Ta=+25°C -1.0 0.1 +1.0
SBB2 are disabled
LXA Leakage Current ' A
9 VIN_sBB = 3.3V, Tp = +85°C £1.0 H
Vixa =0V, or 3.3V

analog.com.jp
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MAX77646/MAXT77647

ENYTYUEGOD—REIL - 7TYH5r— 3 UEIFIC
SHARKBELXaL—42 & 1{E0 LDO #NE L 1=
EEBHE®D SIMO PMIC

ERHEE-SIMO RREL X2 L—48 (&)

(FRIZFEEDI2WEY | Vinses= Vin tpo = 2.4V, Csppx =
EEIREEHIPE (Ta=—20°C~+85°C) TOIRSEIX,

10puF, L = 15pH, [RFYEIL Ta = +25°C THMERC 100% 7 A b STV ET,
PR L OHRERIIIC & o CREfR STV )

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS

SBBO, SBB1, Ta=+25°C -1.0 +0.1 +1.0
SBB2 are disabled,

LXB Leakage Current VN sBB = 3.3V, . MA
Vixa=0Vor33y, | Ta=+85C 1.0
all Vgppx = 3.3V
VIN sBB = 3.3V, Ta=+25°C +0.01 +1.0

BST Leakage Current Vixg =3.3V,V A

’ ey BT | Tp=+85°C +0.1 H
SBBO, SBB1, Ta=+25°C +0.1 +1.0
SBB2 are disabled,
. active-discharge

E(Iesaela(t?algeg 8S:r9eur:t disabled, VspBx = | . _ are +0.2 WA
3.3V, V xg =0V, A~ :
VIN_sBB = VBST =
3.3V

Active Discharge SBBO0, SBB1, SBB2 are disabled, active-

Resistance 9 RAD SBBx discharge enabled 60 120 180 Q

B (CNFG_SBBx_B.ADE_SBBx = 1)
CONTROL SCHEME
-8% 0.500 +8%
- Ip_sBB o 0
Peak Current Limit -8% 0.700 +8% A
(Note 4)
-8% 0.910 +8%

Note 4 :

REFNE, A o F 7 Z 2 LIZBEDRIE T TORCFHEEL —B L TWET, R/MEB LORKREE, &7 57 2ff

F U720 DC IR CHIRIRFIC T A b S TWET, ZOMEROFEIC DWW T, BEEETEREIC R LT 2 SIMO A A v F
TWEESR LTI EEN,

ESMNEE-EFOYT7HO - Y=ZFEELFX2L—4% (LDO) /ERKAMAYF (LSW)

(FRIZHRED 2R Y . Vinsse = Vin Lpo =2.4V, [RIUIEIE Ta = +25°C THATRFIZ 100%7 A F S TWET, BEREFP (Ta=-20C~
i L ORREREMNIC L » THER STV ET, )

+85°C) COMRMEIL,

L=

&

PARAMETER | symBoL | CONDITIONS | MmN TYP  MAX | UNITS
LDO
Input Voltage R v LDO mode 16 5.5 v
nput Voltage Range
i i 9 IN_LDO Switch mode 1.1 55
i ! =0 1.4 2.4
Quiescent Supply N LDO OUT LDO . uA
Current - louT LDO = 0, switch mode 0.5 1.2
Quiescent Supply louT Lpo =0, VIN Lpo =2.9V, V| po =
Current in Dropout IN_DRP_LDO | 3/ — - 2.1 4.6 pA
Maximum Output VIN LDO > 1.8V 150
louT_LDO mA
Current - VIN_LDO = 1.8V or lower 100
Output Voltage
(MAX77646) VouT_Lbo 0.5 4 v
Output Voltage
(MAX77647) VouT_Lbo 0.5 5.0 Y%

analog.com.jp
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MAXT77646/MAXT77647 ENYTUFEGO—REIL - 7T 55— 3 UmEITFIC
SHARBEELXaL—2&1EDLDO #RNE LT=-
HBEEREBE/RED SIMO PMIC

BESNBEME-EBrROy 7Ok Y=FEELFXaL—4% (LDO) JEHRRAYF (LSW) (=)

(BRIZHEEDRWIRY . Vin see = Vin Lpo =2.4V. [RFUEIE Ta = +25°C THHHRZ 100%7 A F SR TWES, BRIRERF (Ta=-20C~
+85°C) TOMRAMEIL, BREHS L OHHEIHIIIC L » THR STV ET, )

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS
Output Accuracy I\gtlﬁuigo: i\q?n%_mo +0.5V) or higher, 31 +3.1 %
VIN IjDo =3V, LDO programmed to 3V,
Dropout Voltage VDRP_LDO loUT LDo = 100mA 100 mV
Line Regulation VIN_Lbo = (VouT Lbo + 0.5 V) to 5.5V -0.5 +0.5 %IV
. VIN Lpo = 1.8V or higher, loyT DO = o
Load Regulation 100pA to 100mA - 0.001 0.005 %/mA
Line Transient VIN_LDO =4V to 5V, 5ps rise time +35 mV
louT Lpo = 100pA to 10mA, 200ns rise 100
time ~
Load Transient - mV
louT Lpo = 100pA to 100mA, 200ns rise 200
time ~
Active-Discharge
Resistance Rap_LDO 42 80 200 Q
VIN DO = 2.7V, loyT LDo = 100mA 0.5
Switch Mode On- - -
Resistance Ron_Lbo | ViN_LDo = 1.8V, louT Lbo = 50mA 0.8 Q
VIN_LDO = 1.2V, louT LDO = 5MA 1.2
louT LDO = OMA, time from 10% to 90% 29
of final register value, Coyt 1po = 10F :
Slew Rate louT Lpo = OmA, time from 10% to 90% Vims
of final register value, CoyT Lpo = 1HF, 22
switch mode -
V =2.7V,V =GND 190 550 910
Short-Circuit Current IN_LDO OUT_LDO A
Limit VIN_LDO = 2.7V, VouT_LDO = GND, 40 255 m
switch mode
10Hz to 100kHz, V|N_LDO =5V, 150
Vour Lpo = 3.3V
10Hz to 100kHz, ViN Do = 5V,
— - 125
. Vout Lbo = 2.5V
Output Noise MVRMS
10Hz to 100kHz, ViN_Lpo = 5V, 9%
VouT_Lbo = 1.2V
10Hz to 100kHz, ViN_Lpo = 5V, 80
Vout LDbo = 0.9V
Output DAC Bits 8 bits
Output DAC LSB Size 25 mV
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MAX77646/MAX77647 ENyT)HEGO—REIL - T TYUHr— 3 omITFIC
SHARRBELXaAL—42 & 1D LDO ZRNE L 1=
HEEEERE®D SIMO PMIC

ESAURM-12C 2 FILEIE

ERITHREDRWERY . Vin=2.4V, Vio= 1.8V, [BFYEIE Ta = +25°C THHHHIZ 100%T 2 F S TWES, BEEREHFE (Ta=-20°C~
+85°C) TOMRAMEIL, BREHS L ORHEIHIIIC L » TR STV ET, )

PARAMETER | symBoL | CONDITIONS MIN TYP MAX | UNITS

POWER SUPPLY

V|o Voltage Range Vio 1.7 1.8 3.6 \Y,
V|0 = 3.6V, Vgpa = VscL = OV or 3.6V, P 0 “

Vo Bias Current Ta=+25°C HA
Vio = 1.7V, Vspa = VscL= OV or 1.7V -1 0 +1

SDA AND SCL I/0 STAGE

SCL, SDA Input High _

Voltage ViH Vio =1.7V to 3.6V 0.7 xV|o \%

SCL, SDA Input Low _

Voltage VL Vio =1.7V to 3.6V 0.3x Vo \%

SCL, SDA Input 0.05 x

Hysteresis VHys Vio v

SCL, SDA Input _ - -

Leakage Current i Vio = 3.6V, VgcoL = Vgpa = 0V and 3.6V -10 +10 MA

SDA Output Low N

Voltage VoL Sinking 20mA 0.4 \Y,

SCL, SDA Pin

Capacitance G 10 pF

Max Output Fall Time toF (Note 5) 120 ns

from V| to V|
I12C COMPATIBLE INTERFACE TIMING (STANDARD) (Note 5)

Clock Frequency fscL 0 1000 kHz
Hold Time (REPEATED)
START Condition tHD_STA 0.26 bs
SCL Low Period tLow 0.5 us
SCL High Period tHIGH 0.26 us
Setup Time REPEATED
START Condition tsU_STA 0.26 us
Data Hold Time tHD DAT 0 us
Data Setup Time tsu DAT 50 ns
Setup Time for STOP
Condition tsu_sto 0.26 us
Bus Free Time between
STOP and START tBUF 0.5 VS
Condition
Pulse Width of Maximum pulse width of spikes that must

tsp 50 ns

Suppressed Spikes be suppressed by the input filter

Note 5: FXEHA KT A DA, HET R FOXEITT,
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MAX77646/MAXT77647 ENYTYHEGO—REIL - 7TT)5r— 3 omEIFIC
SHARBEELXaL—2&1EDLDO #RNE LT=-
HBEEREBE/RED SIMO PMIC

BRI

(T 7Y r— g VAR, FRTHEDRWRY | Vinsss = 2.4V, Vio = 1.8V, Ta = +25°C, SIMO HE)EIfEE— N, Vsso = 3.3V,
Ir seeo =0.5A. Vseei = 1.8V, Ip sge1 =0.5A, Vsse2=0.65V, Ip sgp2=0.5A, A > ¥ 7 % =DFE201612E-1R5SM. 1.5uH, 72mQ)

SHUTDOWN CURRENT vs. BATTERY QUIESCENT SUPPLY CURRENT vs. QUIESCENT SUPPLY CURRENT vs.
VOLTAGE BATTERY VOLTAGE BATTERY VOLTAGE
0.20 1oc01 10 1oc0: 22 10c03
ALL CHANNELS DISABLED SIMO IN AUTO LPM SIMO IN AUTO LPM
0.18 9 |MAINBIAS INLPM MAIN BIAS IN NPM
ot s [LDOPOWERED BY INsBB 21 |LDO POWERED BY INSBB—————————————|
014 7 |ALL CHANNELS DISABLED 2 M/
_ o2 s __ 6 |SBBOENABLED _
z Patadd z SBBO, SBB1 ENABLED z
F 010 NS E 5 |oBB0,SBBY, SBB2ENABLED T | "
S 008 \//*‘\/ ! B M
0.06 3 18
SBBO ENABLED
0.04 2 17 | -SBBO, SBB1 ENABLED
002 | pee—————— SBBO, SBB1, SBB2 ENABLED
SBBO, SBB1, SBB2, LDO ENABLED
0.00 0 16
18 23 28 33 18 23 28 33 18 23 28 33
Veart (V) Veart (V) Veart (V)
QUIESCENT SUPPLY CURRENT vs.
BATTERY VOLTAGE OVER AMBIENT MAX77646 POWER-DOWN
TEMPERATURE MAX77646 POWER-UP SEQUENCE SEQUENCE
7 t0c04 toc05 t0c06
MAIN BIAS IN LPM iy ENO
ALL CHANNELS ENABLED = idv
6 [Lbo POWERED BY INSBB Vsggo [\
ENO b \.
5 4ms R =
Vasmo DETECTION TIME N2 — v
&; ¢ e~ N~ —
2 Nidiv
E g S~ P ] v
& o —————— EN2 ENABLES SBB2 AND LDO o2
Tp=-20°C ————1Vidiv
2 Ti =0°C S _|[1vidiv
Ty =+25°C Vssg2 ViV
! Ta = +50°C Vioo -
. Vino INLDO POWERED BY SBBO i Vidiv
18 23 28 33 omsfdiv msfdiv
Vearr (V)
POWER-UP SEQUENCE . POWER-DOWN SEQUENCE ” ALWAYS-ON RESOURCE ”
toct toct
nEN F——
nEN IN LOGIC MODE MEN IN LOGIC MODE iy UVLORISING = 1.75V 2V osvid
2Vidiv ~
S S S S B Nidiv
sLoTo VN — SLOTG———
1Vidiv
v SLOT1 Vsgp SLoT
$BB0 | .
e
0.4V
Vet fo ' ¥_ Veatt
——{ 1Vidiv V. SLOT2 1Vidiv e 1Vidiv
v SLoT2 sg82
S882 [ Widiv Vioo SLOT3 v
SLoT3
V00 [ Vldiv RST | VUdiV [ ———
NRST 5.12ms nRST DE-ASSERT DELAY 10.24ms nRST ASSERT DELAY V/div 0.5ms MAIN BIAS ENABLE DELAY
2ms/div 4ms/div 2ms/div
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MAX77646/MAXT77647

RERE

FE (BE)

RNV TUHFEGRO—REIIL - 7TT)r—avRElFIC
SHARBELFXa1L—%2 & 1D LDO ZAE LT

BE

=
axX

FERE®D SIMO PMIC

(T 7Y r— g VAR, FRTHEDRWRY | Vinsss = 2.4V, Vio = 1.8V, Ta = +25°C, SIMO HE)EIfEE— N, Vsso = 3.3V,
Ir seeo =0.5A. Vsei = 1.8V, Ip sge1 =0.5A, Vsse2=0.65V, Ip sgp2=0.5A, A > ¥ 7 % =DFE201612E-1R5SM, 1.5uH, 72mQ)

GPIOO0

Vssgo

nEN

Vsggo

Vsgg
Vioo

Vss2

nRST

100
95
90
85
80
75

EFFICIENCY (%)

70

65

60

GPIO0 ALTERNATE MODE: DVS

toc10

Isggo = 50mA

0.8V

0.5V 0.5V

FALLING SLEW IS LOAD DEPENDENT

100ps/div

MANUAL RESET
FUNCTIONALITY

toc13

nEN IN PUSH-BUTTON MODE

1Vidiv

100mV/div

2V/div

-
MANUAL RESET TIME = 4s

POWER-DOWN SEQUENCE INITIATED

1s/div

SBB EFFICIENCY vs. OUTPUT CURRENT
(Vsgex = 5.0V, PER PEAK CURRENT LIMIT)

1Vidiv

2V/div

toc16

ViN_ssg = 2.4V
SIMO OPERATING MODE = AUTO

/"—j"

——

Ip sgg=0.50A"
Ip sgs=0.70A
Ip g5 = 0.91A
0.1 1 10 100 1000
lout (MA)

analog.com.jp

EFFICIENCY (%)

DYNAMIC VOLTAGE CHANGE
BY I2C
toct
2VIdiv
SCL
DEVICE ACKNOWLEDGE
e 2V/div
SDA |— bty S ’,,,,__,1;2,\{__4 —{ 200mV/div
Vsggo | — Lt Isago = 10mA
10ps/div
SIMO SHORT DETECTION
(LIGHT LOAD)
toc14
V, fm—
SE%0 Isggi2 = 10mA
Ip_sggonrz = 1A
2V/div
Vaaat [N 100mVidiv
Vsgaa [ | 100mvidiv
] 5 )
BBOFM=0 fogiv
200ps/div
SBB EFFICIENCY vs. OUTPUT CURRENT
(Vsssx = 3.3V, PER PEAK CURRENT LIMIT)
100 locl7
Vin_sgs = 24V
95 |SIMO OPERATING MODE = BOOST
——
9% =
85
80
75
70 i
I sps = 0.50A
65 Ip_sgp = 0.70A
| =0.91A
60 b ses
0.1 1 10 100 1000
loyt (mA)

EFFICIENCY (%)

GPIO1 ALTERNATE MODE: FPS OUT

toc12

nEN
2V/div
- ~|2Vidiv
1Vidiv
Vsggo|—oo ,,S!‘OTO
SLOT1 0.5V/dir
Vssa e S
T
Vsgga|— 30T 2V/div
aPIO1 FOLLOWS SBB2 SLOT
1ms/div
SIMO SHUTDOWN SEQUENCE
FROM SHORT EVENT
toc15
Vseg0|— Isggortrz = 10mA
SBB0 SHORTED Vidiv
Vssgi
N SLOT2__ lovidiv
Vsss2
s _SLOT8  Doviiv
nRST
«— SHUTDOWN INITIATED
2VIdiv
nIRQ——— N
SBB_F_SHUTDN = 1 V/div
4ms/div
SBB EFFICIENCY vs. OUTPUT CURRENT
(Vsgay = 1.8V, PER PEAK CURRENT LIMIT)
100 loc18
Vin_sgs = 2.4V
95 |SIMO OPERATING MODE = BUCK
90 -
85
80
75
0 Ip sp3=050A
65 Ip_sgs = 0.70A
| =0.91A
60 p_sB3
0.1 1 10 100 1000
loyt (MA)
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MAX77646/MAXT77647

BEHFERE &S
(BT 7Y r—3a VR, FRICHEEDRWIRY . Vinsss = 2.4V, Vio = 1.8V, Ta = +25°C, SIMO H#Eh#I{EE— K, Vssso = 3.3V,
Ir seeo = 0.5A. Vsgei = 1.8V, Ip sgei =0.5A. Vsse2=0.65V. Ip spp2=0.5A, A > % 7 % =DFE201612E-1R5SM. 1.5uH, 72mQ)
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SBB EFFICIENCY vs. OUTPUT CURRENT
(Vsgay = 1.2V, PER PEAK CURRENT LIMIT)
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Vin_sgp = 2.4V
SIMO OPERATING MODE=AUTO————

/G&-

Ip sga = 0.50A
Ip_sgg = 0.70A —
Ip sgs=0.91A

0.1 1 10

lout (mA)

100 1000

SBB EFFICIENCY vs. OUTPUT CURRENT
(Vssex = 5V, PER INPUT VOLTAGE)
loc:

I sgs=0.70A
SIMO OPERATING MODE = AUTO

2

Viy= 18V
Viy = 24V
Vi =33V

100 1000

0.01 0.1 1 10

loyt (mA)

SBB EFFICIENCY vs. OUTPUT CURRENT
(Vsgax = 1.2V, PER INPUT VOLTAGE)
loc25

Ip_sga=0.70A
SIMO OPERATING MODE=AUTO

/Al

Vin=1.8V
=24V
/ Vi =33V

100
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lour (mA)

1000
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ENYTYUEGOD—REIL - 7TYH5r— 3 UEIFIC
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SBB EFFICIENCY vs. OUTPUT CURRENT
(Vsgax = 0.8V, PER PEAK CURRENT LIMIT)

10c20

Vin_sgg = 24V
SIMO OPERATINGMODE=AUTO |

ﬁ,,/¢"

Ip 3 =0.50A
Ip_sps =0.70A
Ip sas=0.91A
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loyt (MA)
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SBB EFFICIENCY vs. OUTPUT CURRENT
(Vssex = 3.3V, PER INPUT VOLTAGE)
1oc23

I sg5=0.70A
SIMO OPERATING MODE = AUTO

o
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Viy=18V
Vi =24V ]
Vi =33V
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SBB EFFICIENCY vs. OUTPUT CURRENT
(Vsgay = 0.8V, PER INPUT VOLTAGE)
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FERE®D SIMO PMIC

SBB EFFICIENCY vs. OUTPUT CURRENT
(Vsgax = 0.5V, PER PEAK CURRENT LIMIT)

toc21

Vin_ssg =24V
SIMO OPERATINGMODE=AUTO}

| 111 cortr=rii—1T

Ip_sgp = 0.50A
I sgp = 0.70A
Ip 53 =0.91A

0.1 1 10

loyt (MA)

100 1000

SBB EFFICIENCY vs. OUTPUT CURRENT
(Vsgsx = 1.8V, PER INPUT VOLTAGE)
toc24

I s = 0.70A
SIMO OPERATING MODE = AUTO

i
/

//7 Vin=18V

Vin =24V |
Viy=3.3V
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100 1000

$BB EFFICIENCY vs. OUTPUT CURRENT
(Vsgax = 0.5V, PER INPUT VOLTAGE)
loc27

I sgs=0.70A
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Viy= 1.8V
=24V
V=33V
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MAX77646/MAXT77647

REDERE (E)

(f@He7 7V r—3 g VEIEK, FFICHEEDRWIRY . Vinses =24V, Vio= 18V, Ta =+25°C, SIMO HE#EI{EE— K. Vssro = 3.3V,

RNV TUHFEGRO—REIIL - 7TT)r—avRElFIC
SHARRELF1L—42 & 1{EDLDO ZRE LT
PMIC

BE

=
axX

EBHBEE®D SIMO

Ir seBo = 0.5A, Vspai = 1.8V, Ip spai = 0.5A, Ve =0.65V, Ip spp2=0.5A, A > % 7 % =DFE201612E-1R5M, 1.5pH, 72mQ)

5.3

52

51

5.0

Vour (V)

49

48

47

0.001

Vour (V)

0.9

0.001

Vin_s8

VisBBo [y

Vsgsi

Vsag2 |

SIMO LOAD REGULATION
(Vsgg« = 5.0V)

10c28

ViN_sgg =24V

SIMO OPERATING MODE = AUTO
MAIN BIAS = NPM

Ip g5 =0.50A
Ip_sas = 0.70A
Ip sga=0.91A

0.01

lout (MA)

0.1

SIMO LOAD REGULATION
(Vsgax =1.2V)

toc31

Vin_sga = 2.4V
SIMO OPERATING MODE = AUTO
MAIN BIAS = NPM

Ip g5 =0.50A

[l sg5=0.70A
Ip sg5=091A

0.01

lout (MA)

0.1

SIMO LINE TRANSIENT

toc34

Trise = TrauL = Sus
3.3V
el N S,
3V

[rrmrimer sz ooz e Swrrpomre et nrrepoe o]

3.3V, Ip saz0 = 0.91A, Iggeo = 10mA

1.8V, 1p sga1 = 0.5A, lsg: = 10mA

AN Ve T A

0.65V, Ip_sgp2 = 0.5A, Isgep = 10mA

0.5V/div

100mV/div

100mV/div

“{100mV/div

200ps/div
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Vour (V)
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SIMO LOAD REGULATION
(Vsaa. = 3.3V)
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Vin_seg = 24V
SIMO OPERATING MODE = AUTO
MAIN BIAS = NPM

N\

Ip_sgs = 0.50A
Ip sgs = 0.70A
Ip_sgs=091A
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loyt (MA)

SIMO LOAD REGULATION
(Vsasy = 0.8V)
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Vin_sgp = 24V
SIMO OPERATING MODE = AUTO
MAIN BIAS = NPM

Ip g5 =0.50A

Ip seg=0.70A
Ip_sgp=0.91A

0.01 0.1

lout (MA)

SBB0 LOAD TRANSIENT

toc35
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S LLaNS

Trise = TraLL = 5|
100mA

3.3V, Ip sgpo=0.91A

AN SNON

A b e i

18V, Ip sgar = 0.5A, lsgz = 10mA

T U
0.65V, Ip_spg = 0.5A, Isggp =10mA

AN

IR

100ps/div

50mA/div

50mV/div

20mV/div

50mV/div

Vour(V)

Vour(V)
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SIMO LOAD REGULATION
(Vsax = 1.8V)

10¢30
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MAIN BIAS = NPM

Ip_sg5=0.50A
o ses=0.70A
Ip sg5=091A

0.01

lout (mA)

0.1

SIMO LOAD REGULATION
(Vsgax = 0.5V)

1033

Vin_sgs = 2.4V
SIMO OPERATING MODE = AUTO
MAIN BIAS = NPM

:\J\’\

Ip sg5= 0.50A

Ip sgs=0.70A
Ip sgs=0.91A

0.01 0.1

loyt (MA)

SBB1 LOAD TRANSIENT

toc36

Issa1

Vssso

Vsgg

100mA Trise = TrawL = 5ps

10mA

[

3.3V, Ip spgo = 0.91A, Isggo = 10mA

AL UAUAARANA LAY

18V, lp sgp1 =05A

Nl

"
0.65V, Ip sgg2 = 0.5A, lsggy = 10mA

P

Vsgs2

WA RN

100us/div

Analog Devices | 21

50mA/div

50mV/div

50mV/div

50mV/div


https://www.analog.com/jp/index.html

MAX77646/MAXT77647

BEHFERE &S
(BT 7Y r—3a VR, FRICHEEDRWIRY . Vinsss = 2.4V, Vio = 1.8V, Ta = +25°C, SIMO H#Eh#I{EE— K, Vssso = 3.3V,
Ir seBo = 0.5A, Vspai = 1.8V, Ip spai = 0.5A, Ve =0.65V, Ip spp2=0.5A, A > % 7 % =DFE201612E-1R5M, 1.5pH, 72mQ)

Vsgex

Vsgex

Vsaax

FREQUENCY (kHz)

SBB0 AND SBB2 LOAD TRANSIENT

60mA Trise = TrawL = Sus

lsego | __OmA ] SOMAVGiV

60mA
O0mA
A

3.3V, Ip_sggo = 091A
. i g Iy
1.8, Ip sga1 = 0.5A, Ip spp1= 10mA

AT

G

A

IsaB2 [SN—— |\, 7Y 1]

Vseso ] SomVidiv

A

065V, Ip_sgay = 0.5A
VB2 [ —]

Vseg1 W 20mVidiv

50mV/div

100ps/div

OUTPUT RIPPLE vs. PEAK
CURRENT LIMIT
(BUCK MODE)

tocd0

Vsgex = 0.8V
Ipk = 0.91A Isgay = 10mA

ANAVANAUA A g

Ipk = 0.70A

ANANNNNNN NN e

Ipk = 0.50A

ANNAANANANNNNNNNNNANNN somviiv

SIMO IN NPM

100ps/div

FREQUENCY vs. LOAD CURRENT (Vsgs,
=1.8V)

1043

50
& [
« |
A

3

2

BB, Ip_spp = 0.5A
2 y "7 8B, lp sp5=07A ]
15 8B, Ip g = 091A]
10 /" /" BUCK, Ip 5= 05A__|
5 S/ BUCK Ipsag=07A |
0
1 10 100

analog.com.jp

RNV TUHFEGRO—REIIL - 7TT)r—avRElFIC
SHARBELFXa1L—%2 & 1D LDO ZAE LT

BE

SIMO SWITCHING UTILIZATION
MEDIUM (25mA PER CHANNEL)
toc38
Ip sgpy = 0.70A
Iix LS L L L 3L o.5AKv
Vsggo [~ ~TTRL __|100mVidiv

L£ 1) P PO NP PN S U N

100mV/div

Vsgs2 100mV/div
10ps/div
OUTPUT RIPPLE vs. PEAK
CURRENT LIMIT
(BUCK-BOOST MODE) oot
Vgggy = 1.8V
Isgex = 10mA
Iok = 0.91A
Ve NN\ NNV NN NNNNNNNNNNY somviaiv
Ik = 0.70A
Vsax AANAVMNYANAAANVIAMAR ANV Y S0mVidiv
Ip = 0.50A
Vssex \ | 50mV/div
SIMO IN NPM
100ps/div
LDO-TO-LOAD SWITCH
TRANSITION et
Yioaj Veeen 1OV 0.5V/div
Va0 0.5V/div
Vio |12V,
nlRQ
/ 2Vidiv
DOD_RM =0
DROPOUT DETECTION IN LSW MODE

100us/div

Iix

VsBao | N

Vsggt

HEBHRED SIMO PMIC

SIMO SWITCHING UTILIZATION
HIGH (75mA PER CHANNEL)

Ip_sgex = 0.70A

toc39

[ 0-5A/div

| 100mV/div

100mV/div

A S A AN A A A A AN AN AN,

Vssg2 100mV/div
10ps/div
OUTPUT RIPPLE vs. PEAK
CURRENT LIMIT
(BOOST MODE) w002
Vsgex = 5V
Ipk = 0.91A Isggx = 10mA
e ANTANTA VA VANt

Vs [\

Vsaax |

ok = 0.50A

SIMO IN NPM

1.810

1.805

1.800

Vioo (V)

1.795

1.790

100us/div

LDO LOAD REGULATION

MAIN BIAS = NPM
LDO PROGRAMMED TO 1.8V

10c45

Vi 100 = 2,05V
Vin 100 = 25V
Viy 100 = 33V

0 0.05 0.1
lLooo (A)

0.15
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REDERE (E)

ENyTUFEGO—REIL - 7T H5r—< 3 omalFIz

SHAFKELX21L—%2 & 1D LDO ZREL 1=

BE

=
axX

FERE®D SIMO PMIC

(f@He7 7V r—3 g VEIK, FFICHEEDRWVIRY . Vinses =24V, Vio= 18V, Ta = +25°C, SIMO HE#EI{EE— K. Vssro = 3.3V,

Ir seeo = 0.5A. Vsgei = 1.8V, Ip spei =0.5A, Vsse2=0.65V. Ip spp2=0.5A, A > % 7 % =DFE201612E-1R5SM. 1.5uH, 72mQ)

LDO LINE REGULATION
182 locdé
MAIN BIAS = NPM
LDO0 PROGRAMMED TO 1.8V
1.81
1.80 a
s ViN_Lbo
8
>
179 lLpo = 1mA
ILpo = 5mA Vioo
178 11,00 = 10mA
177
2 3 4
Vin_oo (V)
LDO LOAD TRANSIENT
80mA
loo
Vioo
Vsggo= 1.8, lp_sggo = 0.5A
Vsago s

analog.com.jp

LDO LINE TRANSIENT

toca7

Trise= Tra = 10ps

235V

2.05V

Vipo= 1.8V, lipo = 10mA

lioo

200m/div

Vioo

se| 10mV/div

200ps/div

tocd9
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i T L
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20mV/div 10

20mA/div

PSRR (dB)

20mV/div

VsBBo |

LDO LOAD TRANSIENT

toc48

40mA

Vsago= 1.8V, Ip spg = 0.5A

Trise = TraLL = 5Hs|

FREQUENCY (kHz)

100ps/div
LDO POWER-SUPPLY REJECTION RATIO
(PSRR)
10c50

Vin_ses = 24V

Vi 100 = 2,05V

Vioo =18V

.00 = 10mA

0.1 1 10 100 1000 10000

20mA/div

20mV/div

\{ 20mV/div
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MAX77646/MAXT77647 ENyT)HEGO—REIL - T TYUHr— 3 omITFIC
SHARBELX2L—42 & 1{EDLDO A LT=
HEREBEHED SIMO PMIC
EyRE
MAX77646
TOP VIEW
(BUMP SIDE DOWN) MAX77646
1 2 3 4 5
+
RSEL_SBB2 RSEL_SBB1 RSEL_SBB0 LDO IN_LDO
A (/ \) (/ \) ‘\///“ \/\] I\///‘\ /\ ‘:/ ‘\\\/\
RSEL_LDO RSEL_IPK SBB1 LXB SBBO
| O O O O O
EN1 ENO SBB2 LXB BST
| O O o O O
EN2 GND IN_SBB LXA PGND
o | (L L L
20-WLP

(2.06mm x 2.06mm x 0.5mm, 0.5mm PITCH)

analog.com.jp
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MAX77646/MAXT77647 ENYTYHEGO—REIL - 7TT)5r— 3 omEIFIC
SHARBEELXaL—2&1EDLDO #RNE LT=-
HBEEREBE/RED SIMO PMIC

MAX77647
TOP VIEW
(BUMP SIDE DOWN) MAX77647
1 2 3 4 5
+
Vio SCL SDA LDO IN_LDO
A ‘/ \ ‘/ \ r// \\' ‘/ \ I// \]
\ / \ / \ / \ / N
GPIO0 GPIO1 SBB1 LXB SBBO
o | () L L O )
niRQ nEN SBB2 LXB BST
ol L O 0 )
nRST GND IN_SBB LXA PGND
o | O O Oy O O
20-WLP
(2.5mm x 2mm x 0.5mm, 0.5mm PITCH)
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MAXT77646/MAXT77647 BNy TFYHFEGO—REIL - 7T)5r— 3 VFAITFIC
= »
SHARBEELXaL—42 & 180D LDO AR L 1=
=11
HBEREBRE®D SIMO PMIC
imF 5 BA
Ev
£ L 247
MAX77646 | MAX77647
BRESLRIL
— A1 Vio PCA2B—Tz—ZAB LU GPIO FS5 A4 NER Power Input
— A2 SCL rcomvy Digital Input
— A3 SDA PCT—% Digital /O
— B1 GPIO0 AAALES, GPIO® /0O RAT—UIERET Vpl2k YN FTRENET, Digital I/O
— B2 GPIO1 AAALES, GPIO® /O RAT—UIERET Vpl2k YN FTRENET, Digital I/O
FOT4THA—, #—TUFLA VDOEIRAAE N, nIRQ & Viy ses U TOERE -
- 1 nIRQ DREIIZ 100kQ DFINLT v FEAERGELES . Digital Output
THOT470—DAF—TILAH, nENIEZT Y aRE2UvELIEIRSA4 KR
. c2 nEN AV FORBBITHIGTEET, FALAEVEAE. nEN = SYSITHE#HL. Digital Input
CNFG_SBBx_B.EN_SBBx[2:0]3 & U CNFG_LDO_B.EN_LDO[2:0]E ¥ k grtatinp
T4—ILRTFrvURrILEASARL—TIIZLET,
FHF4TA— A—TFURFLALD Yty FHA, nRST & Viy ses ATD .
- D1 RST | BEOMIZ 100k DFILT v TEREEG LET . Digital Output
SBB2 OREFUEHIFF. ZDIHFMN S GND IZIEHFEEHEL T, SBB2DOH A .
A1 — RSEL_SBB2 EEEDELES. Resistor Input
SBB1 M:EREHIHF. —DIFFH S GND IZHEIRZHES L T, SBB1OH A .
A2 — RSEL_SBB1 EEERELES, Resistor Input
SBBO M:EREHIHF. —DIFFH S GND IZHEIZHES L T, SBBODOH A .
A3 — RSEL_SBBO EEERELES, Resistor Input
LDO M:EREIIFF, —DIHFMN S GND ITHEHRZHEHKHEL T, LDODOHHE .
B1 — RSEL_LDO EERELES, Resistor Input
IPK OBIREHIFF, CDIHHFMN S GND [TIERFEHELT. E—9 - 4045 .
B2 — RSEL_IPK HRBRERELET, Resistor Input
1 . ENA SBB1 DA *—T AN, N(IZFBE, HALFaL—>avh1xr—TL Diaital Inout
LHYET, O—TFBE, HART A RI—TLISHYET, gitalinp
c2 . ENO SBBO DA *—T AN, N(IZFBE, HALFXFaL—>avh1x—TL Diaital Inout
LHEYET, O—2FBE, HARTA RI—TLICHYET, gitalinp
o1 _ END SBB2 5L ULDO DA F—TNAN, NAISF B, WhALFaL—avnt | o
AR—TNIHEYFET, O—(2F B &, HARTF A RI—TILICHYET, gitalinp
B/ A4 AXDT S5 K, GND % PGND, $&KU'PCB LOO— - A VE—4>
b2 b2 OND | 25U FL—UIEELET. Ground
SIMO FEL¥alL—4
SIMO EBEL X2 L—4DHAN 1, SBB1 (L. SIMOFBELF1L—420
B3 B3 SBB1 FroRIL1OBRENTE, SBB1Z20F D53 v - AVFUHT Power Outout
PGND [2/34 S LT, BALAMEAIR. REAEADEI S avES P
BLTLESLY,
R4 YF Y ) — KB, LXBIE. SBBx A R—JILMDEEIZ PGND & SBBx
DETEEFHINET, E2THSIMO F¥ URILBT 4 RAI—TILOBIE, LXB
B4, C4 B4, C4 LXB [£ PGND IZEEBi S h 3. LXA & LXB ORIIZ 1.5uH DA V54 8 £ L Power Input
9,
SIMO EBEL X2 L—4DHH 0, SBBO (L. SIMOFBELX1L—420
FroRILODBRELHTYT, SBBOZ 2uF DS I vy - AVTFUHT
BS BS SBBO | pGND 1284 SR LET, BALENSAE, REREADES S aves | owerouput
BLTLESLY,

analog.com.jp
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MAX77646/MAXT77647

i (HE)

ENYTYUEGOD—REIL - 7TYH5r— 3 UEIFIC
SHARKBELXaL—42 & 1{E0 LDO #NE L 1=
HBEEREBE/RED SIMO PMIC

Ev

MAX77646

MAX77647

AT

R

247

C3

C3

SBB2

SIMO REH 7 2. SBB2(E. SIMO FREF v U RIL2DERHATT.
SBBO % 22UF D53 w4 - AVF LY TPGND [T/ /SR LET, AL
FWMEEIE, REAHADEI a3V ESBLTIESL,

Power Output

C5

C5

BST

NAHA FHFINMOS K54/ FH®D SIMO ERA A, BST & LXB DI
ONFDOEZIyy -aVTUoHEEKRLES.

Power Input

D3

D3

IN_SBB

SIMO BJEA 1. IN_SBBHFNTE S (HiE< T, 10uF UEDES I v
5+ AUFUHTPGND (21 /SR LET,

Power Input

D4

D4

LXA

RAYFUT I —KA, WIFhHD SIMO F ¥ U RILHA F2—TILDEF, LXA
% PGND & IN_SBB ORI TEREBISNET . £TD SIMO F¥ VU RILHT 4 R
I—JILOBEE, LXA (X PGND [ZBREI S ET, LXA & LXB DI 1.5uH
DAUEFYAEEGELET,

Power I/O

D5

D5

PGND

SIMO A—4% 4 K FET ADEIRY 5> K, PGND % GND & U PCB D
A— A VE—SVADTSV R - TL—VITEHGELET,

Ground

LDO

A4

A4

LDO

JoFEELF1L—4HA, 10UFDESIvY - a2 TUHTGNDIZ/N
AIRALET, FALAWMESE, LDOZTF4 RI—TJJILIZLT., COIHF
TS URICERT D, REROFEFICLET,

Power Output

A5

A5

IN_LDO

JZFEBELF2L—F AN, BLV/IE—2TSIMO HAICERT 254,
IN_LDO FHADAVFUoHEXRFTEEY, T5LAEWEEIF, 22u0F Dt
SEwY -AVTUYTYISURIZNARRALET, FHRLAEVESE, ¥
SURITERT 0. REROFTFIZLET.

Power Input
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MAX77646/MAXT77647 ENYTYHEGO—REIL - 7TT)5r— 3 omEIFIC
SHARBEELXaL—2&1EDLDO #RNE LT=-
HBEEREBE/RED SIMO PMIC

EEA

MAX77646/MAX77647 i%, {KWHEENT 7V r— a VIFICEEICHRA L SN EREHE Y ) 2 —a VaRit LET,

ZOTAA AL 4 DOV Fa LS PRMSNTHET (81 231) , g 778 - <LT i) SIMO) AFELF 2L —4
W, EBNCERERREZR 3 DDEIR L — A2 RIS LET, 150mA DK Fe vy 77Uk« U=FTEBELF 2L —F (LDO) 1&, 4—
F o AR ) A RIS T TV r— g VIS v FVRERRE AR U E 9,

MAX77647 1%, k% 723 AT DEARICRIGT 5T — R&M 2722 20D GPIO 2 ¥, MOMREL 2 CW\WEd, MARBCYY T - A
VHE—T 2= ALK TNAAL ADETERLAT — X ADMRNBAHETT, WEHDA L /47 - arte—JF, T4 ADLFa b —
B oo =l AKERE L B = A SRR AR LT,

F1.L¥aL—20HE

REGULATOR REGULATOR MAXIMUM oyt Vin RANGE MAX77647 VoyT RANGE/
NAME TOPOLOGY (mA) v) RESOLUTION
SBBO SIMO 1.8t03.3 0.5V to 5.1V in 25mV steps
SBB1 SIMO Up to 500* 1.8t 3.3 0.5V to 5.1V in 25mV steps
SBB2 SIMO 1.81t03.3 0.5V 10 5.1V in 25mV steps

LDO PMOS LDO 150 1.8t03.3 0.5V to 5.0V in 25mV steps

* D SBBx F A KL T F AL, FEANIC DU T, SIMO TR AJRER B DT 2 S a R TS 2S00,

BEOTI—F

MAX77647 \Zid, Bkx 727 7V r—a VEYR—MT A0, a4 L Tarso~<7 (OTP) 7y ar bRy xz—
varnbvEJ, OTP A7 v aif, HAOBEREDT 74NV IMREEHRELE T, NVxz—Tavid, BeslErRok
MAX77647 D/3— 3 T, 2O OHRIFEIZONTL, WEOTa— RO 7 va 2B L TLEEN, £ 2 &5 312, FIAR
BERETONRY)T—1a & OTP A7 v a VEENEIVURLET, FFlCOWTE, 7T e 2 - T2 XOWGAOERITTEESRRL
TLIZENY,

MAX77647 | x|A|N|P|+|T

BASE PART NUMBER TAPE-AND-REEL
OTP OPTION LEAD-FREE (RoHS)
OPERATING TEMP. RANGE
PACKAGE TYPE
NUMBER OF PINS

1LBEQTI—F

K2 NJI—Yavx

PART NUMBER MAX77646 MAX77647
Resistor Programmable Output Voltages Yes No
Resistor Programmable Peak Current Yes No
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MAX77646/MAXT77647 ENYTYHEGO—REIL - 7TT)5r— 3 omEIFIC
SHARBEELXaL—2&1EDLDO #RNE LT=-
HBEEREBE/RED SIMO PMIC

K2 NJI—2avk (%S

Supports LDO/LSW Yes Yes
Include GPIOs No Yes
Individual Enable Pins for LDO and SIMO Outputs Yes No
Programmable Flexible Power Sequencer No Yes
Watchdog Timer No Yes
Supports 12C Serial Communication No Yes

xR3.OTPF T avk

OTP LETTER AND SETTINGS
BLOCK BIT FIELD NAME SETTING NAME A
SBIA_LPM Bias Low-Power Mode LPM
DBEN_nEN nEN Debounce Time 500us
nEN_MODE nEN Mode Push-Button
T_MRST Manual Reset Time 4s
Global GPIO_LPM SIMO Power Mode LPM
ALT_GPIOO GPIO0 Mode GPIO
ALT_GPIO1 GPIO1 Mode GPIO
ADDR I2C Address (7-Bit) 0x48
CID[4:0] Chip ID 0x01
WDT_LOCK Watchdog Timer Disable Control Unlocked
Watchdog
WDT_EN Watchdog Timer Enable Disabled
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SHARBEELXaL—2&1EDLDO #RNE LT=-

HEEEERE®D SIMO PMIC

RI.OTPF T avk ()

SBB_F_SHUTDN SBB Shutdown from SBB Faults Disabled
TV_SBBO0[7:0] SBBO VouT 3.300vV
IP_SBBO0[1:0] SBBO Inductor Current Peak Limit 0.500A
OP_MODE([1:0] (SBBO) SBBO0 Operating Mode Automatic
ADE_SBBO Active-Discharge Resistor Enable Enabled
EN_SBBO0[2:0] SBBO0 Enable Control OFF
TV_SBB1[7:0] SBB1 VouT 1.800V
IP_SBB1[1:0] SBB1 Inductor Current Peak Limit 0.500A
SIMO
OP_MODE[1:0] (SBB1) SBB1 Operating Mode Automatic
ADE_SBB1 Active-Discharge Resistor Enable Enabled
EN_SBB1[2:0] SBB1 Enable Control FPS Slot 1
TV_SBB2[7:0] SBB2 VouT 0.650V
IP_SBB2[1:0] SBB2 Inductor Current Peak Limit 0.500A
OP_MODE[1:0] (SBB2) SBB2 Operating Mode Automatic
ADE_SBB2 Active-Discharge Resistor Enable Enabled
EN_SBB2[2:0] SBB2 Enable Control OFF
TV_OFS_LDO and TV_LDQJ[6:0] LDO VouT 1.800V
LDO_MD LDO or LSW Mode LDO
LDO
ADE_LDO Active-Discharge Resistor Enable Enabled
EN_LDOJ[2:0] LDO Enable Control OFF
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MAX77646/MAXT77647 ENYTYHEGO—REIL - 7TT)5r— 3 omEIFIC
SHARBEELXaL—2&1EDLDO #RNE LT=-
HBEEREBE/RED SIMO PMIC

HH-sao—n)-1)y—x
Ja—s gL s ) V=R, T ARKE R ST B0 ORI, ©Aatk, —BIE, (BEMEO S VEIEL FERT 5 720 ORIE NG £
HWTWES,

BREFR

o EHFEIFE=H
c INONRT—Fr - Uty b (POR) 2R —FDEEE=HFF, NUV—T vV ty MEFEZAEKLET
s INDIREBET=X1L, T34 A~OEROEN U HBEMEOH 2W/EZ MR LET
o« INOBEEE=41F, WELEER COMEZMHIL, BEOHIERE COBEMELZMRLET
o HE =%
« H4SCDOV v a L iBEY Yy hE T
o FHIUE Y I
s AR EIT S B OEW
o VAT v AU}
e nEN A7 — |k
o EliAL NV KT
o FHAZMT) (nIRQ)
s RTOHELIARITI A7 H]hg
o FuvaRB LS ATGLA RAL vF /0¥y « = NDA L F— (mEN)
s REFRERT v aR¥ Ly S ATA RAAL v THERE
e 500ps F721E30ms DAY U ABGIEZ A —NAT= TV « A v F L EPEA LV F—T = —R
o v/ FT7 e aryiiun—7
 EE) vy NE T DT — AR
o BXEFRETR Y —r v AIRAE
e GPIO. nRST DF Y ¥ )L 1/O

EEE=4

DT NRA AFIANEE (N SBB 5L IN LDO) #E=4% L, 3 20O /L—#% (POR, UVLO, OVLO) %M\ Ciig)Z@hfE % e
BRLET, INHOI N —X|ZIZE ATV UARHY | A ADELNV AT ABBRHIHAMNRER TV BEb 0%k IEL £,

IN_SBBPOR a/\L—4

IN_ SBBPOR 2>/ XL —H I Vs E=H# L, XU—F> - Uty b (POR) FHEEAERLET, Vinsss?® Veor & FHIDH & T /314 &
Yy MRIEBICIRREESIE T, Vinses D Veor & ERID &, WIHES LA FT o7 « AFYUDBRLEL, T4 AL Uy MBFEERSIVE
7

INSBBIEEERYIVTF7o k-0 /L—4

IN SBBIX&ELER v 277 7 F (UVLO) 2228 —HX % Vinses #E=4 L., Vinsss2¥ UVLO A L v ¥ 2/l K% F[El% & INSBB_UVLO &
S&AEMLUET, INSBB_ UVLO (5513, R EMLOFTOH N - av ba—FIC%EbNET, UVLO 223 —Z OFHNZOWTIE, 4 6,

F£5. K7, £6EZHRLTITEE,

IN.SBBBEEAYI 7o k-a2/L—4

DT NA ADRKEMEBIL (Vinsss) X 5.5V T, Mt KA NELEIL 6.0V T, @E /Ly 77U b - F=XF, BRELS
Vinses ovio % LAl 725 GICEMER 2L LT 5 2 LT, T30 AOBREMZH ESEE T, OVLO 22 /XL —F OFFMIZ OV TIE, [ 6, 3 5,
7, £6&EBRLTIEIN,
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HBEEREBE/RED SIMO PMIC

#BE—4

MAX77647 (X, KD 32D 70— V7B U — %2 L CWET,
o« Uy s va RET F—51—80C

o Ux U va ARET 7 —52—100C

o Uy va iiEY Yy hF UL —145C

VI vaiBET T —AZE, AT —FA By he, AT AR ERVEALZRH Y T GEHIEX, LAY v v T DR
varvEBR) . THLIRET T ADY AVRIRITETOV AT ATHIREINET, E 1 OTT—LRB N TINFEHEE, VAT A -
VTR 2T B VAT LAOMEBNZERTSEDLEIICRADIMERH YV ET, H 2 OT7 7—2N NI TENEGHA, WEEHEZETS
HARADRKBLIZIoD, VAT A VT NI 2TWET A, AOFBREAZIZTHAHERHD 7, K%L, Yy 7 va BERYy
VI vaviREY Yy v N T OREE TR LA, MAXT7647 X ERCFLAG.TOVLD B> &t~ b LT, HEMIZERZA 712
L9,

Uy s va Yy y MUY DANRY M VAT LEBOS X—TMITHIERTEET, VAT L YT EU =T Y
{L#§Z ERCFLAG L P A # &t LC, ERCFLAG.TOVLD =1 TH 5 Z & R L, MR X0 MRRAE L Lt cE £,
F TR

MAX77647 1%, 7 4/ MO BEEOREREDTZDIZ, xRV H A L - TulT<T )L (OTP) A7y a &z THnET, Zh
LDOFT v a 3Ty THBE B CEBI S, CID LU AX CTHRAMT ZENRTEET,

nEN 4 2—7JJILAH (MAX77647)

nEN (3T VARG IEBREZ NI LT T 27 7 4 7 e —0DF VH VAT, @FIEV AT LOL U F—nb AT ENET, N7 ARSIEREH
X CNFG_GLBLx.DBEN nEN CTEETE E9, ZOANOERHMIL, PMIC IZH LTV oA 77 v MEHEEEKRL, VX2 b —F%F
YiZEEL I TE, REBMIEL LT, nEN IZX LT~ A7 WHEARN B2V Y /S0 F 23 0 ElJA 2 (INT_GLBLx.nEN R 3 L O
INT GLBLx.nEN F) #FfARETT,

nEN A%, 7 2R ¥ (CNFG_GLBLO.nEN_MODE = 0b00) . A7 A FZA v (CNFG_GLBLO.n.EN_MODE = 0b01) . ¥7i3=
Yw 7 «%E—F (CNFG_GLBLO.nEN_MODE = 0b10) QWM TENET 2 K S ICHETE ET, FEMICOVWTIEX 3 22 LTS
W, TV alRlBAy c B—=REATA RAAL vF « T— FOWGTIE, A/ A7« a2 ba—F I nEN ATIDOS TR = v PaBHL
T NI —=T o7« = 2A%RBLET,

EN 4 *r—TJJLAFH (MAX77646)

MAX77646 1%, SIMO W) DA /& 7 IREZAEBNZ IS 2 30O A F=T N F 2l X TOET, HA X =T VT ENAIT DL,
ZHUTHIET D SIMO AN A A0 £, KA R—T MR TTlE, 772 R~50A DT NVE T EBRNTRNET (X2 258) , %
B 07 SV r—a Tk, ZO8WmTENAICERTEET, ENHAIEIREROE FIC LN TEEN,

EN2 (%, SBB2H{/1& LDO L ¥ = L—X Ol DAY /47 IRKie & — I HiliE L £ 4,

—
_L(IDEC EN _
50nA
—

2ENDOFLZTI Y

analog.com.jp Analog Devices | 32


https://www.analog.com/jp/index.html

MAX77646/MAXT77647 ENYTYHEGO—REIL - 7TT)5r— 3 omEIFIC
SHARBEELXaL—2&1EDLDO #RNE LT=-
HEEEERE®D SIMO PMIC

nEN FE1J v b (MAX77647)

nEN (%, 4> /47 - Z/FD TN TY Y —2F ] REOR:, FEIVEy NATTELTHERELET, FEIY By MEREIX. Tuatky
W& ORI L oG A ISR H IS ST —Z 7 BT D OMERTT, nEN BT v v aRlF 2« B— NICHEE I, AR ERH
(MM)7%—%(ﬂN—H—)éﬂé&\ﬁ//ﬁ7 ayhag—FFRNT—F e = U RERB L, Yy R s E—R
WCBATLET, nEN WAT A RAAL vF « T— RIZRE I, A ERH (tMRST) TH— MiEER nEN = 1) b &, Fv /%
Tearybha—F@FRNU—F g = U RAERR L, AF N, c B—RIZBITLET, nEN Bav v r - T— RIZRESh, AS
NT7HP—hF MEN=n1—) &hdt, A/ F7  -arybo—J 30T 7« O —F A%BBL, VY —AF >y - = R0 FE
T, AT — MER MEN =/ 1) e, &/ F 7 -ar =S 3R0—Fo - o —r o 25l vy hETL -
— NIZBATLET,

NENDRY FILBEE : TyvoaRlkiy, RS54 FRA4yF, AP vSH (MAXT7647)

nEN 7YX VAT, Ty vaRFy ATGAL RAL v T, FRERV Y I OANTEET S5 L9 ICHRETEET, 30, NTU—F
Vo= AEFBY Y MIKT D nEN O MU TABEEETRLTWET, T ADT T ANV MREET vy aRF =R

(CNFG_GLBLO.nEN_MODE = 0b00) T, BMO 7w 7T Iy 73N EHY EH A, ATA FAL v FOF U F—REBLOR Y v V3%
EEMBHTDT 7V r— 3 T, st INIZZ N4 CNFG_GLBLO.nEN._MODE = 0b01 3 £ O CNFG_GLBL0.nEN_MODE = 0b10 %
RETHUERD D ET,

NOT DRAWN TO SCALE
STATE ‘ SHUTDOWN POWER-ON SEQUENCE RESOURCE ON POWER-DOWN SEQUENCE

INPUT VOLTAGE
APPLIED ™
» N

w

MAXT77647

#— toanc_nen
4/—?? RQ—I—[——?Z 2(—’

— e tuscz# —

—_— turst _—

PUSH-BUTTON MODE
MAX77647

(> ovcoen —f  j—
22»—‘
I EED) 4/—? ‘ <‘<’??—/ — tunsr S

| #— tosNe nen

SLIDE-SWITCH MODE

MAXT77647

DRIVEN BY LOGIC )? ?
SIGNAL

» N
nEN W €

LOGIC MODE

MAX77646

DRIVEN BY LOGIC
SIGNAL R &

[ — —

LOGIC MODE

3.nEN RN L1 2 VT

nEN O Vin_ ses ~N\OREETILT v TR

nEN ou Yy 7 AL v ¥a/ ik Vnseg 3% L LE T, nEN & Veemr (Ruenpu) OBIWCEANE AT v TH.REBS H O |
CNFG_GLBLO.PU DIS By N CRETEET, M4 &ML T EEY, PUDIS=0 DK, 7 L7 v 7 flI3#) 200kQ ¢, PU DIS=1®
BE, 77w 7T 10MQ T,

ATA RAAL v FOA U F—F I T v a P NVOTVZ NN %E aEN IZ8RiT 27 ) r—ya o Tlidk, 77 v THEEEZ 10MQIIZE
FTAHZ LT, HOMEEREZEW TXET, / —~ U4 —7>, FALE) BIOTS v vaRlRZ ooty d—%HRAT57 7Y r—
vary (M4x2BR) TE. 20520 —ZBEBNEELRWEZD, LA 200kQ FNVT v 7« 7 a v B2HALET,

analog.com.jp Analog Devices | 33


https://www.analog.com/jp/index.html

MAX77646/MAXT77647 ENYTYHEGO—REIL - 7TT)5r— 3 omEIFIC
SHARBEELXaL—2&1EDLDO #RNE LT=-
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VCeINT
et SWITCH CONTROL
PU_DIS | SWITCH | RneN PU
1omMQ »00K0 0b0 | CLOSED | ~200kQ
0b1 OPEN 10MQ
nEN
ON-KE\O(—] *

4. nEN ZIL7 v FHEFROER

Z5A# (nIRQ) (MAX77647)

nlRQ (MAX77647) (777 4 7 r—DA =T FLA T, BHFIEIHRA N - o2y YOFERAHATNIN—T 4 7 LT, T34
A AT —=HAOERRIALZ @M LET, BTOERARE Y FEAT—=F X« LYRZOEFTENRY A MZOWTIE, LY AY -~
TOv g EBRLTLEEND,

ZD /7 —RIZiE, Vinsss LFOBE~OTNAVT » FIEIIBMLETT, nlRQ 1L, LV AY « v v T NOTAT SPLTNRWNETOELAS
vy hEHEH NOR LI2b D TY,

ETOERRIT 7 AN T AT INTVET, vA7 INEAAE Y ME, nIRQ Wi T2 Z{LS 52 L1IH Y T8/ A, nIRQ 27
F— FEEDITE, BIALRE Y hO~A T R LET,

Jtw A (nRST) (MAX77647)

nRST (MAX77647) 34—V R A v, T T7 47— T, @EIET A AORY —F 0 VR aty izl &y MREEBICERE
THDIERENET, XU—T v 7« =2 aRSTHT V— BRI NDZDIE, AU —T o7 « Fx—2DREEDOL T 2 L—
BWA RX=TNZIg 5T (rstopp) T o NU—=F U« =7 2903, nRST HANTH— b Ehizk, £ETOLF = L—F A
U—&17 2 LET (trstoaD) o

ZDJ— RiZiE, Vinsss A FDOELE~DTNVT v THIAMLETT,

AFAHA (GPIO) (MAX77647)

MAX77647 1%, ¥ AT LAOZFHRMZE D 572012 2 DOPHAHT] (GPIO) T2 2 TWET, shfllid, M5E2SRL T I,

CNFG_GPIOx.DIR = 0b0 %27 U735 &, GPIO [ZLAMH 1 (GPO) L LTHEEESNE T, GPO (X, 'y v =7 L« E— K
(CNFG_GPIOx.DRV =1) /i34 —7> KL A v + £— K (CNFG_GPIOxDRV =0) OWFhMITE E£T,

o 7y a M NVHIT—NIE, @ (F2ns) Ty LEEEENESLELET LT T r— 3 UIRE T,
o F—T U R Ay« B—RTIE, IMHT 7T v 7HBT (10kQ~100kQ #EHE) NMLECTT, IMFTF 7T v TP, VoL FD/ A
ABEEITHR L E T,
s AT RLAY =R, BARduTy s - RALEOBREIEATEEYT, flxiE, 1.8veYy s « FALY (Vio=18V)
D GPODD 12VE Y YT « RAAL UDOT AL AMEGHEEDITIEL, IMBTIAT v FiIRELE 12V ICER L £ 7,
e =T U FRLAY - F—RiE BEOF—T L NLAy (Fi3A—Trvav s ) FAL RAEFEUAREICHERG LT, A1 ¥—
Femvys (TAY—FKAND B v 7 | ZIEGREL, VA4 Y—RFOR v ¥y 7 3EmE) 2T 20IEHTEET,
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o AT (GPD) #HBIX., ZOWiT% GPO & L THREL TWARELEEHFEE T, SV MEx 5 &, CNFG_GPIOx.DI (AJJAT—4 R)
'y MMIBERE LT, CNFG_GPIOXx.DIR &' hFOREE L2245 Z L 1TH V EH A,

GPIO % GPI & L CHERE S® D ITIX, CNFG_GPIOx.DIR %y PLET, GPLIZ30ms DT U APhIEZ A ~— (tDBNQGPI) 2 CH
Y. DBEN_GPI CA x—7 /T 4 AT —T /I TEET,

o GPI A AA v FO LI BRNT U ARTF ¥ XV U T HBLITT A RTER L T DGEIE, AU VAL A ~—% A X—T )L
\ZLE9 (CNFG_GPIOx.DBEN GPI=1) ,
e GPI %7 U —rpu Yy VBB TNY UV ZADERIEN 2 DRI L CWAIEEIE, NV VAL A ~—%T 4 A=—T )L
(CNFG_GPIOX.DBEN GPI=0) {ZL T, BV v 7 OREEZHIRLET, NU ALY A ~—0N20FE, GPLASI Y v 71X 10ns
TnlRQ IZIlt L7

BHAONERIRE L. 30ms (tosne ar) D/NT VP AFHIEY A ~—Z AR T 2O SN ET, Vio DEBEBREREZ KL 35121, GPIO &

Erxuyy I 4 Eiduyy7a—0nTioic LET, GPIO M2 REHR (GPI 72134 —7"2 KL A »® GPO) T ViolZ BRI ME

BENTWAEA, GPIOEEIIR Y v 7 « LyLDZ L— - U7 (0.3 x Vio < Vapio < 0.7 x Vio) (2 BN H Y £3, Vorio 32

L— « = UTIZHHEA. Vio BRI 10pA LLEIZZR B ATHEMEN S 0 £,

GPL 1%, Fv 7D LML L~V OEIAL L AT MMT@ET DT v VRHERZ M A TWET, ALY, Y7 h =773 GPI DZE{kiZB

WP DA haeR—U 7T 5ROV ICEAL TR TEET,

o T r—alNGPIDIM ERY =y PV THDHnIRQ #—IlT5%A, GPION ENY =y VEAL~AIEy N7 VT L
(INTM_GLBLX.GPI RM=0) . GPID. FA Y =y VEAZ YA By ha®y b LET (INTM_GLBLx.GPI FM=1) ,

o T r—a N GPIDMTNRY Ty PV THDHRQ #—IlT5%A, GPION ENY =y VEAL~AI Ey ety bL
(INTM_GLBLX.GPI RM=1) . GPIDN. FR Y =y VEAL YA By &2 U7 LEF (INTM_GLBLx.GPI FM=0) ,

o TV r—aryNGPIDM ERYBEONETAY Ty POEATnIRQ #12—ICT2HA . GPIDN ENY =y VEIAHL~Y A7 'y b

%2 Y7 L (INTM_GLBLx.GPI RM=0) . GPIDN. FR3 ) =y VEAL~ A7 ¥y 42 U7 LET (INTM_GLBLx.GPI FM=0) ,

< IN_SBB 1
- DRVx
] Vol
CcoMM CNFG_GPIOX -
T
e DBNC_EN
R READ |
(GPIX_R) ) 30ms DEBOUNCE > —
(toBNC_GPI)
Q DLt DIRx>>:
OTHER nIRQ ASSERTION
o—— DOx
SOURCES NOT SHOWN R READ |
(GPIX_F) GND
R &

XM 5.GPIOxD 70y I
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MAX77646/MAX77647 ENyT)HEGO—REIL - T TYUHr— 3 omITFIC
SHARRBELXaAL—42 & 1D LDO ZRNE L 1=
HEEEERE®D SIMO PMIC

KREE—F (MAX77647)

MAX77647 @ GPIO I%, XIS U TR DEEEAFFO L O ICERE TE £, GPIO AMEYE GPIO £ — FREE— ROWTIUTH D 03T,
CNFG_GPIOx.ALT GPIOx B v k & CNFG_SBB_TOP.GPIOx LPM t'v k% RIRFZFEAH T Z & THETEE9, £ 412, %& GPIO M
RPFHEREA R LE T,

#*4.GPIOE— R

CNFG_GPIOx REGISTER
GPIOx
ALT_GPIOx =1
ALT_GPIOx =0
GPIOx_LPM =0 GPIOx_LPM =1

GPIO0 ) Active-high input controls the DVS feature for SBBO

Standard GPIO | Disable all SBBx Low-Power Mode - - -
GPIO1 Active-high output of SBB2's flexible power sequencer (FPS) slot

o477 -arvrao—5

o/ F T e arvia—FiFk RNU=T T (DA 7T v 7)) BIORU—LTr (Uyy MU Y) OFEXIRIREEZE=ZL, VA

ThEZOT Oy REMEE— FBEBITTD-DICNERY Y — R A F—TNVETFT 4 AT—T M LET,

2L DVAT AT, | DOBFBREE = ha—J& 1 207 aydR3dbo, v/ F7 - arvba—IRn~vAX -arvia—JLk

DET, ZOHAE AL F T arvyve—J@3 U =A I T T ARV FEZEL, VX2 Lb—HO—EIFIETEAS X—T ML

Ty VaiRihstEd, To%, Tty IR AT AEZEHLET, ZO~AXEHEOHEICONTE, M 7BLVOE 6 &

BRLCTLEEN, v /47« ar bue—F %0 Lz —RNREZBRITKRO LB T,

1. RoTVEEFEL, vy N URECTHBLET,

2. VAT ADFUF—EML MEN=1—) | 3L 40BBERTY V—AA L OREIZ/RY 3, FPSIZU Y —2ANHDH5A1E. 5A &
5B DEBERET,

3. TAARLY Y —RAF IRRECHERMREZ FAT L E T, BREA 7T A4, Ty Mok, £9° FPS XU—F o0
6A L 6BDOEBERRT, FIZT L 0DREERIZIZY Yy FE T URBICBITLET,

VAT AMIEoTE, HEOBREHR Ty I Ay T atyd BTy B EROLORHVET, TOXI R AT AT,

7 et v T BC R— FBFIAHETHNE, KT AL 22 72 V850 7EREE Ty 7 L LTHEATEEY, Z0H)

TEOBEERIZONWTIE, M7 BLVE 6 22 LTSN, ZOLEOF Y /47 - arv ba—J%0 Lz —RNZ2EBRRIIKO LB

H <Y,

. VAT TV EEFE L, vy MU RECHIBLET,

2. Fi7ueyHiE, TR ADY Y —REPCa~vy RTHIBITE AL 512V ET (LF¥ab—2DF L/ F772E)

3. BT ae o B NTF AL AOERES 7T EHEAIE. PC A LTETOERELA7IZL, B 7I12h->Ty v v hE U REBICE
ITLET,

Z OBEOYE . CNFG_GLBLO.SFT CTRL[1:0]E v F TF A 2% A 712 505 EdH ) £ A, CNFG GLBLO.SFT CTRL[1:0]E v k

Ay /47 - arvbu—JHEK~Oa<vy REMSITHH0T, 2OV TEREHE 7 0 v 7 OBETIIE®RER LERAL, Tty d

NPCa~wy FEHANTT AN, ADY V=R A X—=T W LIZGE, FRRICPCa~y REHWTY V=R % T 4 A= —T7 /LT H0EEN

HYFET,
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MAX77646/MAXT77647

ENyTUFEGO—REIL - 7T H5r—< 3 omalFIz

SHAFKELX21L—%2 & 1D LDO ZREL 1=

BEELRLOFY /AT -3 kA—5 (MAX77646)

aE®

FERE®D SIMO PMIC

OWER-ON-RESET

(SYSAPOR = 1

®

ACTION
SEQUENCE

TRANSITION NAME.
SEE TABLE 5

A

POWER-ON RESET
(POR)

SHUTDOWN (BIAS OFF)
ALL RESOURCES OFF

RESOURCE OFF
BIAS ON, RESOURCES OFF

A

ENABLE BIAS

ADC CONVERSION

Y

RESOURCE ON
BIAS AND AT LEAST ONE
RESOURCE IS ON

6.REMLARNILOAY /A7 -avba—35 (MAX77646)

K5 AV /4732 hO—5OREER (MAX77646)

CONDITION (TRANSITION HAPPENS WHEN...)

TRANSITION
1 IN_SBB voltage is above the POR threshold (V|N sBB > VPOR)
2 VIN_sBB 2 VINSBB_UVLO R
3 First ENx transitions from low to high

analog.com.jp
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HBEEREBE/RED SIMO PMIC

K54/ A7 a0 bO—5DREEHE (MAXT7646) (#r=)

4 Main Bias enable time expires (tsgjas_EN)
5 ADC detection time expires (tRsgL)
6 Additional ENx transitions from low to high OR
ENXx transitions from high to low (as long as one SIMO channel or the LDO is enabled)
7 Last ENXx transitions from high to low (all SIMO channels and the LDO are disabled)
Chip overtemperature lockout (Ty > ToTL0) OR
8 IN_SBB undervoltage lockout (V|N sBB < VINSBB uvLO) OR
IN_SBB overvoltage lockout (VIN_gBB > VINSBB_6VLO)

BEELRILOFY /AT -3 kA—5 (MAX77647)

ACTION
SEQUENCE

®

TRANSITION NUMBER.
SEE ON/OFF CONTROLLER
TRANSITION/STATE TABLE

AUTO-WAKEUP

SHUTDOWN (BIAS OFF)
ALL RESOURCES OFF

\ 4
RESET ACTIONS

\
OFF ACTIONS

RESOURCE ON
BIAS AND AT LEAST ONE
RESOURCE IS ON

\
FPS POWER-UP

FPS POWER-DOWN

7T RBRERLRLOAY /A7 -avba—35 (MAX77647)

Fx6. 72 /F7 - ar bO—7DKEEH (MAXT77647)
TRANSITION CONDITION (TRANSITION HAPPENS WHEN...)

Software cold reset (CNFG_GLBLO.SFT_CTRL[1:0] = 0b01) OR
Watchdog timer expired and caused reset (ERCFLAG.WDT_RST = 1, CNFG_WDT.WDT_MODE = 1)

0B Reset actions completed

Software power-off (CNFG_GLBLO.SFT_CTRL[1:0] = 0b10) OR

Watchdog expired and caused power-off (ERCFLAG.WDT_OFF =1, CNFG_WDT.WDT_MODE = 0) OR
oc Chip overtemperature lockout (T > ToTtLo) OR

IN_SBB undervoltage lockout (V|N_sBB < VINSBB_UVLO * VINSBB_UVLO_HYS) OR

IN_SBB overvoltage lockout (ViN sBe > VINSBB OvLO) OR B B

Manual reset occurred (ERCFLAG.MRST =1) ~

0A

oD Off actions completed
0E Software auto wake-up (CNFG_GLBLO.SFT_CTRL = 0b11)
OF Auto wake-up actions completed
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6.4V /4730 bO—5DREEEHE (MAXT7647) (E)

1 IN_SBB voltage is above the POR threshold (ViN sBB > VPOR)
Chip overtemperature lockout (T > ToTL0) OR
2 IN_SBB undervoltage lockout (ViN_sBB < VINSBB_UVLO * VINSBB_UVLO_HYS) OR

IN_SBB overvoltage lockout (V|N sBB > VINSBB OVLO)

Any resources force enabled OR

3 Internal wake-up flags are set (see the Internal Wake-Up Flags (MAX77647) section)
NOT (Transition 5)
Software cold reset (CNFG_GLBLO0.SFT_CTRL[1:0] = 0b01) OR

4 Software power-off (CNFG_GLBL0.SFT_CTRL[1:0] = 0b10) OR

Software auto wake-up (CNFG_GLBL0.SFT_CTRL =0b11 OR
Watchdog timer expired OR
Manual reset occurred (ERCFLAG.MRT = 1)

FPS power-up sequence has not happened yet AND
5A Resources are not forced off AND
Internal wake-up flags are set (see the Internal Wake-Up Flags (MAX77647) section)

5B FPS power-up sequence done

FPS power-up sequence completed AND

All resources are force disabled OR

Software cold reset (CNFG_GLBLO0.SFT_CTRL[1:0] = 0b01) OR
Software power-off (CNFG_GLBL0.SFT_CTRL[1:0] = 0b10) OR

6A Software auto wake-up (CNFG_GLBLO0.SFT_CTRL =0b11 OR
Watchdog timer expired OR
Manual reset occurred (ERCFLAG.MRT = 1) OR
CNFG_GLBL1.SBB_F_SHUTDN = 0b1 AND SBB fault occurs
6B FPS power-down sequence finished

REBITLHTFTvT - 7545 (MAXT7647)
Uty MZEBU vy NI REE~DEBL., TAAARFEORT =T v FTELL92, WO T=A 2T v« 75708 ky b &
NTCozA 277 v 7HERERELET, M7BIOE 6 IIRT I, ZNHONHEY=A I T T - 77 713B B 32 T LET,
WS T = A 7T 7« 7T 71, WOWTIDOBRRELZECEY hEnET,
o nEN 37 A&7 (nEN A 2—7 /L A1 (MAX77647) D& 7 a v 25R) .

s Bl Ty vaRE R ENT R, BHDOWVIFEATA RAL v T BINAIZY)0 b o724,
e V7 hyxT +a— LR Uty avr RBEE SN/ (CNFG_GLBLO.SFT CTRL[1:0]=0b01)
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MAX77646/MAXT77647

Uy b, &7, BEIDZA9T7vTDOI—4 2R (MAXT7647)

ENYTYUEGOD—REIL - 7TYH5r— 3 UEIFIC
SHARKBELXaL—42 & 1{E0 LDO #NE L 1=
HBEEREBE/RED SIMO PMIC

RESET ACTIONS OFF ACTIONS AUTO WAKE-UP ACTIONS
%
EVENT RECORDER EVENT RECORDER EVENT RECORDER
(ERCFLAG) LOGS (ERCFLAG) LOGS (ERCFLAG) LOGS
RESET CAUSE POWER-OFF CAUSE POWER-OFF CAUSE
A A 4
RESET FLAGS CLEARED: OFF FLAGS CLEARED: RESET FLAGS CLEARED:
WDT_EXP =0 WDT_EXP =0 WDT_EXP =0
y
WAIT A -
WAIT 60ms WAIT 60ms UTO WAKE-UP
TIME
A A 4
RESET REGISTERS RESET REGISTERS REGISTERS NOT RESET
A A 4

INTERNAL WAKE-UP
FLAGS SET

INTERNAL WAKE-UP

FLAGS CLEARED

INTERNAL WAKE-UP
FLAGS SET

;

analog.com.jp
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NI=F 9T/ IRD=FHoD—4 2R (MAXT7647)

FPS POWER-UP ACTIONS FPS POWER-DOWN ACTIONS
FPS ENABLE SLOT 0 ASSERT nRST
\ 4 \ 4
WAIT ten ) WAIT trstoap >
\ 4 \ 4
FPS ENABLE SLOT 1 FPS DISABLE SLOT 3
A \ 4
WAIT ten ) WAIT tpis )
A A
FPS ENABLE SLOT 2 FPS DISABLE SLOT 2
A
WAIT ten ) WAIT tpis )
A \ 4
FPS ENABLE SLOT 3 FPS DISABLE SLOT 1
A \ 4
WAIT trstopp ) WAIT tpis )
\ 4 \ 4
DEASSERT nRST FPS DISABLE SLOT 0

9. NT—F v T/ NI—HIVDI—r VR
TLEYTI - RT— - =Y (FPS) (MAXT77647)

FPS 3. "— R 27 EH3 Y 7 b =T ORI T CTY V—ADNRU—7 v 7 A RICLET, FIC, FHEATER AT =T v 7 /T —
B ARIE (= AR 2k, BV =R EMENNC, FREOL X2 =2 DI N—T BT =T v TEET, ¥ 100,
TLHITIN e N T— e =Y DREIHIT T, 420D Y V—ARNNRT—T v F T 584 I T L TWET,

TLXTTI e = Y OEEX, 1 DDA =t A fw—L 4 ODAL—T - JY—R (SBB0, SBBI, SBB2, LDO)
TR SN ET, FPS WA X —T NI EINDE, VRZ « XA <—WNTN_A, ZADNRT—T w7/ RO—Z I 4 DO —Ar A o A
Ry hEARLET,
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MAX77646/MAXT77647

ENyTY)EGO—REIL -7 T)5r— 3 V@AEITFIC
SHARKBELXaL—42 & 1{E0 LDO #NE L 1=
HBEEREBE/RED SIMO PMIC

NOT DRAWN TO SCALE

ENFPS
— <— ten SAME FOR ALL FPS ENABLE PULSES

tois SAME FOR ALL FPS DISABLE PULSES
— «—
tois = 2x ten

A
PLSFPS 0 [ 2 3

-

-
~
<-
-
o

FPS RESOURCES / / / /

SBBO ’

LDO ’

SBB1 ’

SBB2 l

10. 7LF> T - NJ— -
nEN 2L 2EEZ 1 25 E (MAX77647)

=Y DERIAI VK

NOT DRAWN TO SCALE
STATE [ nopones | POR SHUTDOWN POWER-UP SEQUENCE RESOURCE ON POWER-DOWN SEQUENCE [ ooms [ sHutoown
i
BATTERY !
INSERTION ™. |
N‘ » ‘( W« I
Vin_se8 Y/~ - Vpor~1.316V !
! «— tpor-100ps —> . !
i
I
{—?? & 5 !
nEN | |
NOTE NOTE 2 -~ 2 2 |
! I
i
((\ « |
STAT_EN [ | !
[ T
| I
I
NEN_F | |
) » 8
[P H
— 1 2>_1 *,
PEN.R BIA_EN [( NOTE 4
((‘ «
— “— tFPS_DLY 1
BIASEN R i
(INTERNAL) l—?? r—

FPSO FPS1 FPS2

FPS3

N P4 leN P N >

FPS3 FPS2 FPS1 FPSO,
<= tpis —> < Ipis —> < tpis >,

REGULATORS / / /

/

nRST

“4—tRSTODD >

4—tRSTOAD—>|

NOTES: 1-nEN LOGIC INPUT IS CONFIGURED TO LOGIC MODE AND THE INTERNAL PULLUP IS DISABLED.
2-NO DEBOUNCE IN LOGIC MODE
3-HOST CONTROLLER READS INTERRUPT REGISTERS (CLEAR ON READ).

4 - REGISTERS RESET

- ———

‘NOTE 3

M11.nENIZ L ZEEZ 12V TH
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Frv oA 2—TIL/ T4 AT—T)L (MAX77647)

CNFG_SBBx_B.EN_SBBx[2:0]Zt > F95Z &C, SIMO & LDO DT ¥ > XA Z@HIIZA F—7 L LET, OTPIZ L > TiE, HA
Fx Y RMET 7 A0 P TBEIZEREIRNICA R—T VSN TV DEERH Y ET, ZOLITHRESNEHAITF Y o R2ME, 71F T
Jboe RU— o =t U ARFET, IN_SBB (B L TVIN_ LDO) 2 UVLO DL ERYD LW K& A5 LELICEHLET, AL A
T AL HEBICA TR £,

[FERIZ, EN_SBBx[2:0]%t > h9 2 Z & T, HF v RV EBHIICT 4 A=—T L TEET,
IND D ARBBIEAA (nEN, GPI) (MAX77647)

nEN & GPIO (AJ1& LTEMET 25H) 13, AERBEEZRET L0, M ERVZy VLN TFRY =y VO GFIZERE AR/ Y
VABIEE A = — A TWET, NT U ABIEBIRSEIChIZ o TANMREE LTZn Y v 7 « LUV TRITHIE, Hhon Yy 7ikkE
B LERE A, 1212, nEN XU U ABGIEDZ A 2 v T OHlE R LET,

NOT DRAWN TO SCALE

STABLE STABLE
BOUNCINGIS  SIGNALIS BOUNCINGIS  SIGNALIS
REJECTED ACCEPTED REJECTED ACCEPTED

—» <« tpaur —» <« tpaur
I
| | I T
EN I | | |

(INTERNAL) | | | |

|
DBEN toBnC_neN — B> [-— toBNC_nEN — -—
(INTERNAL)

K 12. N Y ARFIEA R

DAVFRYYT - B4 — (WDT) (MAX77647)

IC X, ZEBMEDZDIZU A F Ry 7« ZA~—HEEHZTVET, ZOXAL~—N7 VT ENDLZERIKT LESE, A2 ./4
Zearbkue—JFICEY Yy RETURREBIZL, RELVVAXEZ Yy FLET, FICOVWTEX, 4 /47 -arbte—J0k7
varBIOWAY AT - ar he—T70EER (MAXT7647)  (0A BLON0C OiER) 2B L T 7EEW,

A A~v—l A FX—TNT BT, PCA Vv H—Tx2—A% N LTCCNFG WDT.WDT EN=1%2EXAARET, Vv T KT - X4 ~—0D
JAH (twp) 1. CNFG_WDT.WDT PER[1:0]iC X ¥ 16 0~ 128 B D[ T 4 BEBHCEETRE TS, T 7 4/ hD X A = —JA#MIT 128 T,
TAF Ry T« BA~w—3A F—TNVOMIE, #A~—BV &y hLTyry b UUICRDZ E2Pi<H®HIZ, CNFG WDT.WDT CLR
By R PCA Y H—Tx2—R%&N LCEMIC (twpNIZ) By NT2RERH D 3, B ONTIE, LYRY - vy 7 K13 %
ZRL TSI,
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SHUTDOWN (BIAS OFF) STATE**

WATCHDOG TIMER (THE ON/OFF CONTROLLER FORCES THIS
RESET TRANSITION WHEN THE TIMER EXPIRES)
INTERNAL COUNT = twp
WDT_CLR=0
CLEAR CONTROL SET (WDT_CLR = 1) &
OR CLEAR CONTROL NOT SET (WDT_CLR =0)
TIMER DISABLED (WDT_EN = 0) AND
OR TIMER ENABLED (WDT_EN = 1)
SHUTDOWN (BIAS OFF) STATE* AND
OR NOT IN SHUTDOWN (BIAS OFF) STATE*
twp CHANGED (NEW BITS IN WDT_PER([1:0]) v
WATCHDOG TIMER WATCHDOG TIMER
TIME ELAPSED < two TRIER GOUNTING DOV > EXPIRED
TIME ELAPSED = twp INTERNAL COUNT =0

INTERNAL COUNT < twp

*WATCHDOG TIMER DOES NOT RUN WHILE IN SHUTDOWN STATE.
WDT_MODE BIT CAN CAUSE THE ON/OFF CONTROLLER TO EXIT
SHUTDOWN AUTOMATICALLY. SEE REGISTER MAP.

**SEE ON/OFF CONTROLLER STATE MACHINE

H13. 9AYFRYYT - BAI—DRT—F - IV

A== TR, T 7 ANV R TA R =TI, TTHNETT L AT—T )b l{HBERRT A AT —=TA0H0R vy 7 OWTIMNITE
FETEET, CNFG_WDT.WDT_LOCK by MIFH LHEM T, WHRFHICRET HDHERH Y £9, FFMITE 72 LTI S0,

RT.IAVFRYYT - A4 —DOHEAERERSLA T a v

WDT_LOCK WDT_EN EL
0 0 DA YFRYT  BAI—ETIAIIETCTARI—TI, 347X —IE, PCERAHIZK>TA =TI
FEFTARI—TIIZTEET,
0 1 DAIFRYT - BAR—FTIAINITAR—TIL, B4I—IE, PCERAHIZK>TAR—TILFE
EF4 ART—TIIZTEET,
DAVFRYT - BAR—FTIAINITTFARI—TIL, FAIX—FTPCEAHTA R—TILIZTEZE
1 0 I H. SYSRST TDH CNFG_WDTWDT_ ENDEZ )ty FLTOICRI ZEMNTEFET, PCENL
= CNFG_WDT.WDT EN ~DEHEZAHZE 2D TEAI—ETARAI—TITBHILIFITEEEA
(1-0 DERAATEHIN, 01 DERAHTER) .
1 1 FVFRYT  BAT—(ETIHILIETAR—T N BAT—ETARI—TNT B LIFTEE A,
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FH-SIMO RERELF1L—4

ZOT A AL, RERERE /N ) 2= a v BERTLIT 7V r—y g VENTICERE SN, v A 70U —DH—~( VX H .
~)LFHF (SIMO) DHEEE DC/DC 2 N—F &2 TWET, 1 DDA L Z 7 X2 T3 OO NEMEINZENT B0, 1 ODDOREEY
=7 EELVF 2 L —Z 2T AREOER Y ) a—a kb RAT ALKOMERE ML LR S, EMREEEEHNTE £,
FREERER L, ANEE LB LTI EW, TRV, 72035 LWV EFEEZERT HREIC LY . Ny T VEEOREEAFIHET
xFT, FHIIOE—2 - 4 U X7 ZEFRIIHEARE T, 2L, Y v 7L, EMI, PCB i%it. AMEESIOMONT v A& b T&
7,

HABENAN LD FIBRWEAICAEDRZFICED 572012, SIMO FBEa L N—=F D42 DF v o xViL, BREHEHET— RNE-
IR EHEHE— RIS EOICHREANRET, FBET— FLERTAAL v F O EX BN DR b 7-20, AL vF o THERENED
L9, #FMICOWTIE, SIMOBEEE—F (MAX77647) BLOSIMO FEE— F (MAX77647) D& 7 v a v 2BRLTLIEEN,

SIMO OFER EFIR

o AJJHPH : 1.8V~3.3V
o 3 DD IIF v xRN
o (KB IR FHT I
o 24V AJ75 1.8V THROK 500mA % fh#a
o 2% EFEE L B
o NIV 02— g
o H— 15uH A &7 X )b O
o /NELTOpF (0402) 1= T U
o LARTHEVT N
o H—EifEE— R
o BBE, FE. BLIORBKEE— FROZ Y v F7 ) —ER
s MEARARY— « A VX7 ZEK
s REWBRRA LT v T T IT 4 7INE
s REARERBTEEAS IOCFEEHAET—F (MAX77647)
o IRPUCTERE AR H)EE (MAXT77646)
o By T U Hf
 BRNE, 92%D v — 7 g%
© BRJE+LDO £V blENTZV AT LR A
o BIKECIHEER, Fv o RHizb 03puA
o RADNBEERE, 1.6V GZFRY ALy aLR)
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SIMO OF#7nv UK
10nF
15uH
o (0201)
{1
XA X6 BST
. IN_SBB
IN SBB MAIN POWER STAGE SYNCHRONOUS RECTIFIER
[ IN_sBB —~ REVERSE
T
10uF BLOCKING
(0402) PGND SBBO _
1 1y T ooy
DRV_SBB $ (0603)
M3.0 DIS_SBB1
(ERROR COMPARATOR W
DRv,ii% ] (REGO C < ]
[ CHG» ACTIVE-DISCHARGE|
B
%7 RAD_SSB0
AD_SBBO>——— /Q; (1400)
. SBB1
[l SYNCHRONOUS +—>
~ I Il CHSG RECTIFIER (M3_1) 224F
sIMO — DI -
REG[2:0] N . AND DRV_SBB (0603)
[ VREF CONTROLLER DIS_SBB[20] REG! I ERROR COMPARATOR < DIS_SBB1 v
I ] [ESED— oy
AD_SBB1 ACTIVE-DISCHARGE
DIGIT/!L AND SYNCHRONOUS S I >
NN DRV_SBB >
e REGISTERS ] RECTIFIER (M3_2) L 20uF
S CNFG_SBB_TOP, L e AND DRV_SBB $ (0603)
— CNFG_SBBX_A, ERROR COMPARATOR DIS_SBB2
[SYSRs CNFG_SBBX_B D SBED AND
T - ACTIVE-DISCHARGE
14.SIMO DM 7Oy &
SIMO DO #ilfE Ak

SIMO FMEL X a L —2 X, BEOHI»ORMHIIRTE D L 2RF S TWES, A=Y va—FIck Y, EEROMInA v
XU RICEREINTEZ AN F—F MY G- TVDIEHAETH, @ COHNEX A L) = TEET, L2 L—FPABE ML L7
WA, AT — b - v VUHEREEE I OKIBIREEIZ 22 0 £,

ar b= B Fa L— X BN LE LT 2 &, B 7 EHHIR (uv = IP_SBB[2:0]) IZETHETA X7 % (Ml +M4) %
FELET, 20K, BRBTE (In) KRDET, AV E 72O LF—RNHAICHESNET (M2 + M3 x) , EROHF¥
FOVRFERFICAELZ LB LT 554, ar he—JF, EOHNB AL v TF o7 « A I NVEHEHFEW > TLEDRNEIICLET,
TRV, WHEEVE LT L2 TOHDNBTHA I ABA U F—) =T &, WHEZLEL LWHEAXy 7E3NET,

ERBITRRE (MAX77647)

SIMO L ¥ = L — 4 O /XY —MOSFET (2%~ 2 BEEh R FE 1L, DRV _SBB[1:0]E v 7 4 —/L R Cif#c& 9, BHMAMNRMEL. 77V
—a v D EICFERMICIE LE T, MAXT77646/MAXT77647 #HliF > b ERZED PCB LA 77 b T, 0x1 MBEGEZRRE T, #hEL
EMI O DNRT U AR ENTNET, @IRICLD XIICHET D ERILELS 20 T8, — I, EMI AR LARWVE2ICL Y EEL W
LA 77 MRAIRY— /L FRREIZZ2Y 3, KEOREIE, HENTERWER B2, VAT Y EREENTHD, T T FRT
INA AZBEEL T D72 E) ORAIZ EMI 2 8i#H] C& £, BFEREOETIX, VAT AOWMLIIC—ERL T T E &N,
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SIMO MBI &4

MAX77646/MAX77647 Tix. Vour>3.3V CIRANEE (Vin<24V) OE . FlEBIRERH 0 £9, b OfBETIINET 5854,
IEHENO7IZ IPEAK % 1A IZER T2 Z L2 L 97, FEC OV T, EESERE ORI Z SR L TS0,

SIMO 7#4—)L bk - A TH—4

ICICIESBBx 74+ —/b h « vy hED L « A7 arRNHV, SBBx 7+ —/L M ENTZHICES 2 RELET, oA T a vk
AT THE, SBBx 74— /b MEIZL X a L—FBIER AT —F 7 LET, SBBx 74—V MM, HHEERLFab—a v HIEHE
D 80%% FEID EFAELET, w575 SBBx F By M, HAEESLFab—a VAED 8% lA T LEATLHETADEET
7

SIMO tH hEBEEDEHRE

SIMO HiNIMEBNCE E FIRE T, MAX77646 @ SBBO/1/2 DHNEBEAFKET DI, # 8 L& 9 IZ-T X 512, RSEL_SBB0/1/2 725
GND (2 22 KB & 85%6¢ L %3, RSEL_SBB0/1/2 DIEHLDAZEIT 1%LL T Tl iuE7a b ¥ A, MAX77647 D SBB0/1/2 COHFIEL %
BETDHITE, BCA L H =T =2—AZFAVTHEEL Y AF CNFG_SBBx_A.TV_SBBx[7:0]2 11— R L¥9, ZoD 8t v MERKIE, 0.5V 7
5 25mV %74 T 5.1V TR O D BIBERETH Y . H)EEE SBBx=0.5V +25mV x TV_SBBx[7:0] (10:#%) & L TRELET,

% 8. SBBO i hEE D E

RSEL_SBBO0 (kQ) OUTPUT VOLTAGE— SBBO (V)
0.001 0.50
4.99 0.60
6.00 0.70
7.15 0.80
8.45 0.90
10.0 1.00
11.8 1.05
14.0 1.10
16.9 1.20
20.0 1.30
23.7 1.40
28.0 1.60
34.0 1.75
40.2 1.80
47.5 1.85
56.2 2.00
66.5 2.20
80.6 2.40
95.76 2.80
113.0 3.00
133.0 3.20
162.0 3.25
191.0 3.30
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3 8. SBBO i ABHEDHE (KE)

RSEL_SBBO (kQ) OUTPUT VOLTAGE— SBBO (V)
226.0 3.35
267.0 3.40
324.0 3.80
383.0 4.00
452.0 4.20
536.0 4.40
634.0 4.60
768.0 5.00

% 9.SBB1/2 HHEEDHE

RSEL_SBB1/2 (kQ) OUTPUT VOLTAGE— SBB1/2 (V)
0.001 0.50
4.99 0.60
6.00 0.70
7.15 0.80
8.45 0.90
10.0 1.00
11.8 1.10
14.0 1.20
16.9 1.30
20.0 1.40
23.7 1.60
28.0 1.80
34.0 2.00
40.2 2.20
47.5 2.40
56.2 2.60
66.5 2.80
80.6 3.00
95.76 3.20
113.0 3.30
133.0 3.40
162.0 3.60
191.0 3.80
226.0 4.00
267.0 4.20
324.0 4.40
383.0 4.60
452.0 4.80
536.0 5.00
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MAX77646/MAX77647 BNy TUFGO—REIL - 7T ) r— a3 v@AITFIC
SHARBELFaL—2E1EDLDOZAR LT
HBEREEHED SIMO PMIC

E—y BROBE
% SIMO HANZHKIET D4 v &7 2 O — 7 EHRHIRMEIE, IR EEETT, MAXT77646 DA VX7 & « ©— 7 &t &3 21203,

R0 T &L 91T, b ZeHHT A RSEL_IPK 25 GNDIZHEE L £ 9, RSEL_IPKIHLDOAZEIT 1%L, FTRITNIER D FH A, MAXT77647
DA VHEIH - =T BRERET DI, BCA v F—T =2—AZAVTHREL P AZEr—FLET,

R10. A V8945 - E—UBROKE

RSEL_IPK (kQ) SBB_PK2 (A) SBB_PK1 (A) SBB_PKO (A)
20 0.50 0.50 0.50
28 0.50 0.50 0.70
34 0.70 0.50 0.70
475 0.50 0.50 0.91
56.2 0.50 0.91 0.91
66.5 0.91 0.91 0.91

SIMO V7 FRE—}

SIMO @Y 7 b A& — MEREIX, EERFORAEREZFIRLEYS, Y7 bRAF— MERIE, EBROHIEEDOA/L— - L— b (dV/dtss)
ZHIRT 22 L THEBILET,

HMOBEEDPREL 2D &, EBBIRFOANERYP—UPRE LD 9, ERREOANERY—VBG2RAEFITHALET,
ABEEE—RFTHE, Y7 bAZ— O T1ay T o ~OFBFR (esss) XKD L1270 £,
lcsee = CspB * % GL1)
I,

o CspplIlFal —2HITORE

o dV/dtss IZHI) DEEE LR
V7 RNAHF— MEOANET (In) XKD L D270 7,

VsBBx

(’CSBB + ILOAD)—VIN
IIN = § (IL 2)

ZZ T,

TIesep 1T 1 ZHWCHET S
TLoap (FAMBE T THEE S5 B
Vseax (/I EE

Vi IFASIEE

ElXLFa b —HF DR
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MAX77646/MAXT77647 ENYTYHEGO—REIL - 7TT)5r— 3 omEIFIC
SHARBEELXaL—2&1EDLDO #RNE LT=-
HBEEREBE/RED SIMO PMIC

BIZE, ROSFEREZLNISE, V7 FAZ— MEOE—27 ANER (In) 139 79mA L7320 £,
ESC
e Vin=24V
e Vspp2=3.3V
e Cspp2 = 10pF
e dV/dtss = 5mV/us
e Rroap2 =330Q (ILoap2 =3.3V/330Q2 = 10mA)
o £=80%

o Icses = IOHF X SmV/]J,S (K 1 & D)
o Icsee = 50mA

(50mA + 10mA)>SY

24V -
N s (L1 &)

e In~79mA
SIMO LY X% (MAXT77647)

SIMO D#F-BEJEF ¥ > i, BEEH/EE (CNFG SBBx ATV SBBx[7:0]) & t'— 2 EHIRME (CNFG SBBx_B.IP_SBBx[2:0])
ERETDIZOOHERLUAZRHY 3, TIZ, 77T 4 7T HERIOA%)/ M%) (CNFG_SBBx_C.ADE_SBBx) | FEJEHMH, FEH
M. FEEFMN, BEE—F (CNFG_SBBx_B.OP_MODE) . SIMO F[&EF ¥ » X/ DH%), %) (CNFG_SBBx_B.EN_SBBx[2:0]) .
SIMO (K #ENEIEE— FOMEBOAZR)  EHHHIEATRE T, By b, LIRAZ FT740 ME, Uty FERFOTEIC OV T,
LIRS -y T EBRLTIEIN,

SIMO 74U T« THREER

SIMO DO&FBEFET ¥ R/WZIE, CNFG_SBBx_C.ADE_SBBx ' & SIMO L' Fa L—XDAT—H AHSE . ABNINCHER) BN /2d
T 7T A 7 IEEHT Rapssey) DDV ET, T2 T 4 THERRET. SIMO F v /L2 L ICEBIicA%) (CNFG_SBBx_C.ADE SBBx=1) *
7213#%%) (CNFG_SBBx C.ADE SBBx=0) |ZCTXFEd, 777 4 TIHEHKEZANITHI LIE, BTOVAT L RN T =T )VEER
MOXA LY —IRT—=H T FTEDIRILET, T2 7 4 THERNE T 7 40 N THEMEL T D84, Vinsss 25 Vinsss uvio &
BV, Veor % RIS &ET 7T 4 THERIIBA AR £7,

b OEPUIEL, CNFG SBBx C.ADE SBBx =1 T, ZRICKIET 2D SIMO Frv VX ANBF 7ORRICH T Z HELE T,

CNFG_SBBx_B.EN_SBBx[2:0] CL ¥ = L—Z ZHifilA NI LT2BE, AV - "M T AL T Fa b—FRT L AZ—TLINThH,
INHOWHUIHE N EHE L EHE A,

Vinses 28 1.0V KiK. 727 7 4 TIHGERZ I 5 NMOS 7 v VA Z 37— FER# 2479, A—7 125 Z LIiciER L TL
7ZE0,

SIMO RIEE— F (MAX77647)

IN SBB D ANEEN 1 DEIFEHO SIMO 22 3—% « Fx VO HEEE FlE D Z L8704, CNFG_SBBx B.OP. MODE
Ey b T DOF ¥ x N EEIET— NICRETE T, BET— FTIE, WO L0BBNEEBLERGA, A4 vF M3 x (F7o—
ADEE, MAITA =T OFEZICRDET (M 14228  EROBET L N—F LEERIC, ML & M2 OHEBEIY BHbY 9, KD 3
DOERERIZEY 2R m ELET,

o AL v F U THREOEE : FBIEE— RTIE 4202 v FRGY EDSOIH LT, BEE— RTIE2 202 »F LAY £bY
TR, TORD, BHEWEETIAL vF T - A X M ED LET,

o A UFIHEDOATHIROER : A VX7 XERIZADDLE— I ERETELLET, 4 X7 XITHNDEROEDBRKE WL,
AV EIE a7 TEL DERAF=REOTETRONET, BEE— FTIE, ARG T 27 OIS0 E oA & 7 ZEHiHD 72 <
B, BT EREABTEET, 4 F 7 ZEHEPDRL THELOE, BEMNRZ RV~ REDDTT, HEFETZRLX—IR
BiX, AJ) (IN_SBB) WA &7 #%4r L)1 (SBBx) ICEBHE SN TV DIEA, A V¥ 7 X ORERIITONET, Liznio
T ANBAVE I 2 RET DN FX— 2B 2720 T HharT o LakT A AZb ¥ —2 G L ET, =
Dichd, A B ZOREICMBERBIRPBA Lichy, WOAL v F o 7RECH Iy T Iy oRBIERINET,
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MAXT77646/MAXT7647 BNy TUEGOD—REIL- 7TV 45— a3 @EITIC

SHARKBELXaL—42 & 1{E0 LDO #NE L 1=
HBEEREBE/RED SIMO PMIC

o BBV A IV VOBEMNMET : FEEET— FTIE, AV HI7XPBELCWHRIZTHAha T hRREINET, Z0%HAH, =X
NX—NEBREIND D, HAar T Ui, v &7 ZORBEOW T ORI CTHRESNET, BT, HLE—7 ERFIRMHETH
i, A 27 ZOFEFRNITEET— FOLTNELRY 4, Lo T, HharFodid, BRENSLEICRDLETOM, XY
ELHABEIHIETEET,

IN_SBB & SBBx DEEFANME/INT HIZO0TA &7 Z OFeikeE (dt =L x Ip seex/(Vinsss — Vssex) WEL 25720, BEE— FTIE
IN_SBB & SBBx OfiZi/s 0.7V O~y R— L&} LET, 1 ¥ 7 ZERPE—7ITET 5 F TR 05 L. HEENE
TEEICET D FE TR0 0 TF T, MAXT7647 37 4 —/)V bk « 75 7% RU B LTLE I AREENRH Y 77,

SIMO BEE— F (MAX77647)

INSBB O ANBEMN 1 2ELIEHEHED SIMO 2o N =% « Fx X AVOHTBEBRELYEGLS 2D ERRVEA.
CNFG_SBBx B.OP_ MODE t'v h Tfiix OF ¥ » RV EHEET— FICRETEET, FEET— RTIE 00 0EHEBLERGA
AA yF MLFZ B —=ADFEE, M2 IZA—TOFFICRVET (M 14 22R) . WCROAEa =2 L[ERKIC, M3x & M4 DHHN
LY ET, RO3IOOFERBERIZE Y, h=n3m ELET,

o XA v F U THIDIE . FBEEE— R TIX4 DDA »FREID FDLHDIT LT, FAEE—RTIE2O20AL vy F LTI DY
EFWHA, DD, BHEMHET DAL v TF U T AV MR LET,

o (VHIEDATERIDIKM : A ¥ 7 ZERIZOANOE =T ERETELLET, £ 0¥ 7 ZIZHNDBERDOEDRKRE VT L,
AV ETE a7 TEL DERAF=DEOETRONVET, FEE— RTIE, ARASORSCHNIERA V7 7 ZERB DI Dz
W, E—7BREEETE T, A v F 7 ZEBRPDRL THLOIZ, BHEANRT RN X —RED D T, BEET RV X —RET,
AJ; (IN_SBB) 31 X7 % %4 LTH (SBBx) ICHEEHER SN TWDIIGE, A VX7 X ORERIITONET, LEn->T, A
NFA v F I 2 RETHZRILF—2MGTHET TR, HharT o LAMT A AL RJVF—2 M LET, 207k
W, AV EOFEICLERERPIED L5y, WOAL v F o ZRECH v FrFOREIHEHINET,

o BB A I NVOBEMNMIT : FIEE— NTIEA V&7 ZOMERFEIPEL 20 ET, LieBdoT, Hhars ik, BRESLEIC
B ETOR, LYV ESHNEEIIIIETE LT,

7TV r— 3 ViER
SIMO CH|ATIRELGLH AER

5 SIMO ¥ > RV CTHIHAREZR &L, ADEE, HAEE, ©—7 BiRREOREM, L OMo SIMO F ¥ > RO
EBIROEE TS, 7T ul « T4 XL, MAXTT646/MAXT1647 DD = 7 ~_X—D[RE Y YV — 2 7N, BE D54k TR AT RE 22 BE
NOBEZFTFEY —VERBELTOET, K 1T, ZOFRY =L ORRE R L THET,

RN BT ) r—2 3 v TRRARTRER SIMO H AER

PARAMETERS EXAMPLE 1 EXAMPLE 2 EXAMPLE 3
VIN_SBB 1.8V 2.4V 3.3V
RL bcrR 120mQ 120mQ 120mQ
SBBO 1.0V at 80mA 1.2V at 50mA 1.2V at 20mA
SBB1 1.2V at 50mA 1.8V at 100mA 1.8V at 80mA
SBB2 1.8V at 40mA 3.3V at 30mA 3.3V at 40mA
Operating Mode Automatic Automatic Automatic
IP_SBBO 0.91A 0.91A 0.50A
IP_SBB1 0.91A 0.70A 0.50A
IP_SBB2 0.91A 0.91A 0.50A
Utilized Capacity 75.2% 80.4% 73.5%

*ESR¢ 1y = ESRc our = SmQ, L= 1.5uH
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MAX77646/MAXT77647 ENYTYHEGO—REIL - 7TT)5r— 3 omEIFIC
SHARBEELXaL—2&1EDLDO #RNE LT=-
HBEEREBE/RED SIMO PMIC

12589 53 DER

AVE Y B A LOPH~22pH O TEIN L, 1FE A EORFTITISUuHOA X7 IR T, A VX7 XU ABRRKEWVTE, &9
AINTENEZL DZFAX—=DHINBESIN, —RICHDEEY v TARKREL R DERBL RV ET, UV INEHET 572
OOy T OY A RZONTE, A2 T U OBEROE7 v a v ESRLTIEIN,

A UH 7 ZORFIENILZ, &2 TO SIMO FBEF v XAV THEASNARRKE — 27 BIRHIROKEM (b sse) LA EIZ7025 L5 IGRINL £
9, Bz iE. SBBO % 0.5A. SBB1 % 0.7A, SBB2 % 0.91A |Z3%E L7236, B8fERIL 1L.OA LI EIZ/2 5 X 9 IR L9,

VAT ATTHENDAHRBIRICESNT, A&7 ZDOEKRMS B GEFIZIRENIEZIC 5T 58EM) 28R LEd, PHENS
AMBIRSLAHAOEHEEIE., RMS ERERRKE — 27 BMAIRFEEMORBmN T O GL EIZ D L2 ICEXLDICRRLET
[Trvs > MAX (Ip_sspo, Ip ssa1, Ip spp2) /2], ZAUMEZ D RBHRZ2 DX, SIMO FFEE L X = L—Z DNARHR EE— K (DCM) il 5 a2 5
WLTBY, BV A I NVTA U E T XERE LIRS 2D TT,

A X7 ZOEFES (DCR) . RS (ACR) . BLOYV Y a—vay - A RE2EELET, —BIIC, A XN ENWA L F
HIFXEFAESIR K E <, KRB L RKE WD, R EFIAFREZRHDERMET LET, 2B, 2 DA X I X« A—F—X, DCR,
ACR (FT72bba7iER) | BLOEHHIA MDD N — RETONRG LR E L HEDIT, BRANN—TaroaT Ml 28t v &
78« 77IVEHBELTOHET, 20O SIMO ¥ 2 L—# Tid, 1.0MHz~2.0MHz D8l T ACR 23 bIEW A > X 7 X TR KIZ
DR H Y FT,

ABarTFoHnER

ATINA 25 (Cnses) 1L 10uF 23N L £9, CnspsPEZRKEL<TDHE, SIMO L Fab—4DTH v 7Y v IRmE ELET,
Ciss IX, SIMO U ¥ = L—XBERFZ AN w7 U T ATIERN O OERE — 7 2D S, VAT LDAL v F 7« ) A X%
SHFEF, AN T Yo ESR/ESLIE, JAHEN 2MHz £ TOGE, FEFIEVMEICT 2 LER’H Y £ (F72bb, ESR<5mQ B X
TVESL<500pH) , XSR £721X XIRFEARDOE T I v 7 « arF oHid, AVTESR MELS . BEFRE L/ NSV d, s HEEL £,
SIMO OFIA FTREZ A IR (Fe kK 3.3V) Z& 7 MCTEMT D121, Bl THEREED 63V Oa 7 o2 AL £,
AEarTUH0RR

HIERE (Cest) 1% 10nF ZFIW U FEF, Cost DEA/NEVY (< 1nF) &, M3 OF — REREIR AR 312720 £, Cost DEA KX W
(>10nF) &, REWEREDMET 2 REMEDN ® U £, 7 —R « ¥ X038 0201 £72i3 0402 DL T I v 7« AT UV AR LI,
HAarFoymRR

B NANRE R (Cspae) 1L, BIEET2HIELEY v 70 (AVsppy) WCHESWTEIR L EF, RFEEIT 22uF TF, Cspac D% KX
KTBHEHNELY v IVTEEBESINE TR, V7 FAX— MNEROHDEENELT HREO A —VERAEM L E3, HOEEY v

TE, A FE s Z A (L) HAEE (Vseed) « BEOE—7 BIRHIBREM (I see) OB TT, LEAREDEREATT DI
i, A3 2B LTIES N,

2
[/ xL
Csgix = P_SBBx /

F7o, THhu s - FoAL XL, MAXTT646/MAXT7647 Bli_R— U D[RE Y Y — X7 7. HOERZ TR B BRICR LR Y — L
ML TOVET, FLACORFHTIE, HACTHOREREEZRA-ED ZENEETTR, RAKEEHELH Y £9, Zhix, SIMO i
BY— L THETEETOT, ZORKEEZBIBZVEICERELTIES N,

Cspex [FHIELEY v TN E/NS DT DITHETT, HAOarT oL v E—4% 2 (ESR, ESL) (X, 2MHz % CTOE 4k Ci3dk
FAARVME (F72 B, ESR < 5mQ. ESL < 500pH) (T AMERH Y £3, XSRELIFIXIRBEEROET I v « arFo4d,
TESR MEL , WERE L /MWD, JRSHESEL £,

a T oY OEMFEIL, DC NA T AEEOHEMELITHD LET, 2RI, 2T o or—A0NUIR 513 EBEEICR D
T, ZTORHEICE D, 0603 F—AVA XD LT UL BARMREE R LETH, FICMHED 0402 77— AW A XD 2T P IIMHERENRS
DEF, SIMO LF = L—HFERWHAFE (IpF) TLELETR, HABEY v 7VIREL 20 £4, IIAZE, AT ABE,
=V T, BET A V—T 4 VT BOEHHNFREMEEBE L TSN,
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MAX77646/MAXT77647

SIMO XA v F VT EiE#

ENYTYUEGOD—REIL - 7TYH5r— 3 UEIFIC
SHARKBELXaL—42 & 1{E0 LDO #NE L 1=

=
axX

FERE®D SIMO PMIC

SIMO BV ¥ = L—2 %, 7LV AEEHZH PFM) HlfE X2 H L TWET, FHIOAA v F o ZEESRIE. BfEE— R, AT
BE, HAEE., AMER,. BLOAS X7 2 20T, WAFREIE, SIMO AA v F U VEERICIEHE VB LEETA, T
0y« T, XX, MAXT77646/MAXT77647 Bt ~N— T O[E%FHY ¥V — A% 7T,

v EE R EHEETE £,

T2, A v T TSRO ER 2R LET,

R 12. R4 v F v 7 BIREEIE

SIMO G Y — L Z R L TEY | PRINDI AL v T

FACTOR

INCREASING FREQUENCY

DECREASING FREQUENCY

Inductor Current Peak Limit

Lower Peak Limit

Higher Peak Limit

Operating Mode

Buck-Boost Mode

Buck Mode or Boost Mode

Inductor Decrease Inductance Increase Inductance

Output Capacitor Decrease Capacitance Increase Capacitance
Input Voltage Higher Voltage Lower Voltage
Output Voltage Higher Voltage Lower Voltage
Load Current Higher Current Lower Current

RERAH A

BHALROVHINERESO T FICLARNTL EIN, REROEFICSINTZHIRERS TAX—TNMIRD L, BEINTA L F 7 XNR
F—Tv Y —Fy M, HOBESHEIHERKEKEZBZTERF LT, T ABBELET, HOZERLAaVEEIE. kond
NNEITHoTLTEEN,
1. %54 A= —7 112 L (CNFG_SBBx B.EN SBBx[2:0] = 0x4 £7213 0x5) . HhZz /I M LEd, REMEINT 711
NCA X =T MZEZNTNDD, #oTA X —T IR D AREMEN H H5E1E. RV ICMOHERETD 1 SDEFZTLET,
2. REHENIZ WFOar TV TT Ty RITRARRALET,
3. REFAHNERBEICHET LSEE, REMAHIZ IN_ SBB £7/2138I0H T v oW L4, WAOBERERH L &
W, REAHADERETA F—T Mo BATH, VX2 L =X ZZ O N2 LE L EEA,
o —{D OTP A7 a Tk, 774N NTT V7T 4 7TIHEBEIMIBAENCR 2D TEELTLKIEEY, 77T 4 THENRT 7 4L K
THDNZENTWEEHA, REAHI%Z IN SBB ICHHET 5 2 LIRS ERA, REAHDEZROF ¥ > RIS 555
. RERHTF Y XD T 7T ¢ 7 ERT A %) (CNFG_SBBx_B.ADE_SBBx=0) IZL %7,
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MAX77646/MAXT77647 ENYTYHEGO—REIL - 7TT)5r— 3 omEIFIC
SHARBEELXaL—2&1EDLDO #RNE LT=-
HBEEREBE/RED SIMO PMIC

PCBLAF7 9k -HAF

avFoy

THy VT e arTFrhiE, arsyt - oy R -~0Ef., BEar 7ot - Xy Kb 77 v Rt ~OER N EL 7
L9012, IC OTEAETIEICERE LE T, BiaH<< T8 T, FEA L F 72 AL|BAMET L, HEXMELT, Ay b -
=T DB A AP L T8 T,

AT U A~OERBET AN T DAL, FEER/MET A OICERO T EHER LET, . ATET A A0 TlEe<
LT Y e Sy RICEHELE T

ROLEEROFIAAL v T T L¥ab—FHAOarT %, 20, INSBBOAH 2Ty HEBIOSBBx D 1a 7 4 TF,
IN_SBBOAKAVT Y

PGND - Ay 7 % —IN SBB OROFAA VX0 # LV AEF/MNI LT, LXAELEDOY U F U 72 L7,
SBBxDOHAa VT Y

a7 o2 EWRIE, VX 2L —2RBA ¥ 7 22 xE FET—F) BIOKE (ME—F) T5BICRELLET,
feEt— FTIk, a7 ERIL INSBB DA FoIOw sy gy TR LR UEETERLET, FREET—FTIE, =
VT U ERIFEFICELS LR LET, EBLLOE—RTYH, a T UBERIBA VAT XOE— 7 BRI D dic_ ssex/dt = Vsgpx/L DHE

TTFRLET, ZOTKT lus R CTHREL, FBEET— RTIXERSABIZEENT 57295, SBBx - )= 7 % — PGND OO %4
A B0 Z v A g/NI LET,

AF94

NRE =R ER O T, A F 7 XFICOEICHELET, 770, VX2 b—FDOAMTar T oA 27 250 i i
BELET, A F 7 XOE—7 EBRICHLT 272012, LXA—A VX7 ¥ —LXB OO % — gzl LET, R, SRy
TRHLEEE, =7 RIS 0@ RO T 2 EH L ET,

T35 v FEH

AA F T e VX2 LI NS, BT X FET HE. EFL PGND WO AN F o0 s R~ Hhavrsoybo s/ 08
M5 PGND ~, F72ixtiiar o340 sy R Aar T oo s 7y R~iivEd, Lizn->T, PGND Lt arTFrHos o
K& OBFHIE, WEIAOEEE L7 L — B H L E T,

GND i+ & PGND Ui+ % —fBICBEs T 2548, BEZ T RO D ) AANTFa s « 75 K (GND D8RS TWAESY) ITIRA
LAWESICLET, fHilziE, 7T R rnmNEOmRER 7S5 R FL—r 2N L THREND LIET S L. GND #NE7 5
K« FL—Uil#iT 51 OO T IET T, BRITU R FL—r D) A ADOKESH S GND 2 +MFE#ETxFE4, RIS, KF 1
ZDFE LMD KEFTR /) A ADOL VRN HHEE. GNDHiF2FN 5D T RICEERERE LAk 21 LET,

T8 e IS BT D T A KT A OFEMIZ- DOV TIX, https://www.analog.com/jp/design-center/packaging-quality-symbols-footprints/package-
resources.html Z &M LT 72 &0,
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MAX77646/MAXT77647

PCB L4147 kil

1SR ENEDO LA 77 MMilE R LT ET,

ENYTYUEGOD—REIL - 7TYH5r— 3 UEIFIC
SHARBEELXaL—2&1EDLDO #RNE LT=-

HBEERTEBEHE®D SIMO PMIC

SDA

SCL
VIO ® E
GPI0O) camm—
GPIO1 commmmo
nEN
niRQ

------
------

analog.com.jp

15.PCB Dk LU fE & FR & DECE A

Analog Devices | 55


https://www.analog.com/jp/index.html

MAX77646/MAXT77647 ENYTYHEGO—REIL - 7TT)5r— 3 omEIFIC
SHARBEELXaL—2&1EDLDO #RNE LT=-
HBEEREBE/RED SIMO PMIC

HH-ERFOYIT7Or- yZ7EELX2L—4% (LDO) /HFHRA YvF (LSW)

FRA AL, ARAAL v F L LTCOBHERATRER A v F v 7K ey 77 b« U=TEEL X2 —% (LDO) ZAHELTWET, Z0
LDO IZEHCHEEBR L 25 Lot SN TWET, T, ADOASTEEHI (Vinoo) 1. LIMnO, (A M) L F=
L—Z R EDETRLF—ENSEBERETELL 0o TVET, V=T EBEEL X2 L—F 13K 150mA 2 L E1,

BREFR

1 ->® 150mA LDO

LDO O AJJEEHiH : 1.6V~5.5V

LSW O AJJEJEHIP : 1.10V~5.5V
PPUCHIEEZ A TRE (MAXT77646)

I’C THI /1B Z % ATHE (MAX77647)

ECT &M Tk k Ku vy 77 v NEE : 100mV
REFRAA L TF T - T T 4 THE

LDO/LSW DOfERE 0w J K

LDO/LSW 71 v 7%, 1 2DOAF (IN LDO) & 1 2OH7 (LDO) . BLOT /A ZDMOESy L 1ERE LB D7 DEF DR — k

(Vrer. ADE_ LDO) THERR SN TWET, Ve 1T A A« XA 7 AEIBEE D L 4 U E F, CNFG_LDO B.EN_LDO &
CNFG_LDO_B.ADE_LDO I%, ZENENA X —T WERRE T 7 7 4 THEMREEAHIEHT 2L oA % - By b T, FBlIEL U AH - < v
ML TLITIES N,

L

~ IN_LDO
- T 22uF* SBBO I
-_EN D (0402)
— 150mA g *THE FLOOR PLAN IS SUCH
ADE_LDO LDO __‘ THAT THE SBB0 OUTPUT
CAPACITOR IS ALSO THE
LDO_F IN_LDO INPUT CAPACITOR.
LDO
DOD_R >—o *
{DODR | o LDO

T \_ )[ RADE_LDO $ (0402)

Y

16.LDO/LSW O f&Rg 70y &

LDO HAhEEDKTE

MAX77646 DA > F v 7 LDO O NEIEZBHET D11, # 13 12-F X 512, RSEL LDO 75 GND (G ki a6 L 7,

RSEL_LDO HEHIOAZEIT 1%L T CRIFIUER Y £/ A, MAXT77647 DA F > 7 LDO OHITEEEZRET HI12F, PCA v F—T = —

AEHANTRELVYAF TV LDO[7:01% 2— F L E£9, TV _LDO[7]iX, LDO ®OHHEFIZR LT 1.325mV o4 7 & v M & H%)
(TV_LDO[7]=1) F7=I13M%h (TV_LDO[7]=0) 2T 57dIZEMHLET, TV_LDO[6:0]E Y MIHABEEZRD LHITHELET,

LDO = 0.5V + TV_LDO[7] + (25mV x TV_LDO[6:0] (10 if:%%))
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HBEEREBE/RED SIMO PMIC

% 13. LDO H HEEDHE

RSEL_LDO (kQ) LDO OUTPUT VOLTAGE (V)
Short 0.50
4.99 0.60
6.00 0.70
7.15 0.80
8.45 0.90
10.0 0.95
11.8 1.00
14.0 1.05
16.9 1.10
20.0 1.15
23.7 1.20
28.0 1.25
34.0 1.30
40.2 1.40
47.5 1.50
56.2 1.60
66.5 1.70
80.6 1.80
95.76 1.90
113.0 2.00
133.0 2.10
162.0 2.20
191.0 2.40
226.0 2.50
267.0 2.60
324.0 2.80
383.0 3.00
452.0 3.20
536.0 3.40
634.0 3.60
768.0 3.80
909.0 4.00

LDO/LSW D7 ¥V T« TIEER

LDO/LSW 7' v 7 \ZIX 7 7 T 4 7HEHES Rapipo) 3% Y. CNFG_LDO B.ADE LDO =1 T LDO T 4 AT —7 /L DPAITH T2
NET, 77T 4 7T IRBHEEZEDCTDHILE T, VY —ADTBENDIIA L) =T =B EfERICETTEES, NU—T v
. Vinipo > Veor 232 CNFG_LDO B.ADE LDO =1 D4, 77 7 4 7 BN AR Y £,
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HBEEREBE/RED SIMO PMIC

LDO/LSW VT FRE— |

Y7 b AZ— MEREIE, EEIRFORANER ZHIRY HMEE T, EERFOHNEED AL —« L— 1 (dVour too/dtss) ZHIERY D 2 & THE
BLET,

HINBRAK X 725 b, BBEOANERY— OBk E < RY ET, BBHEOANERY— VBEE R L ITHIILET,
V7 RS MEOAAER (Inioo) HUKTHE L ET

dVouT LDO

IN_Lpo = CLpox dtgg + lout_LbO

ZZ T,
o CipolIlFal—2HIIORE
o dVour wpo/dtss IZH 7] DB L
Bz 2, WOFEERE 2 NG, V7 NAX— NEOASER (I o) 13 13.08mA L7220 £,
ES LA
CLpo =2.2pF
dVour rpo/dtss =2.2mV/ps
LDO % 1.85V IZ3%E
Ripo = 185Q (Iout Lpo = 1.85V/185Q = 10mA)

FHE

o In=2.2pF x2.2mV/ps + 10mA
o In=14.84mA

BRRAMYFOHRE
LDO /%, CNFG_LDO B.LDO MD b’ > h THMAA v F & L TR TEET, K177 FT L 512, LDOE— K525 LSW E— F~OBAT

. Fey 770 PPBRIHEND ET, EELIEAL— L= FTHIBIENE T, Fry 770 PR RIEND &, A2 v FI3EE
WZr7m—xX3, Fay 77 v hEAZ T Z 7 (INT_GLBL.DOD R) 23t b E#LET,

NOT DRAWN TO SCALE

f

e
" pop LSW TO LDO SLEW
e DETECTED DEPENDS ON LOAD

LDO STARTS IN LDO MODE /

LDO CONFIGURED TO

LDO CONFIGURED TO
BE IN LSW MODE

BE IN LDO MODE

v

17.LDO H > LSW ~DER KT
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HBEEREBE/RED SIMO PMIC

7TV r— a UiER
ABaArTUoHDRR
AT A RNZFE (Cnvpo) 13072 < Ed 220F £ LET, Cnipo PIEAKEWVIEE, LDO DT A v 7V o 7RE ELET, T34 2D

7a7 - 7F 0%, SBBO AY IN_LDO IZBET 2 L 51272 > TE Y, SIMO T+ > /L 0 DHF13 LDO D ANZER G T 256, <
OWF1a T oY (Cseeo) (X Civipo & LTCHIERET 2728, 2T I 1 22 THAE T,

Cinipo I X» T, BEFIC ANy T U EIIANEENOHRNDIERE— 7 B’ LES, AjarTor¥oAf v —4& 22 (ESR, ESL)
X, 0.5MHz £ TOEWE TITIEFITMEVME (3725, ESR < 50mQ. ESL < 5nH) ICT54ERH Y £4, X5R 21X XIRFEEOE
FIvr s arFrodid, METESR MELS . BERE L/ NSWED, mSHERRL £,

HAharFo9n&EiR

LDOE— K& LSWE— RO T, A /NA%FE (Cupo) 1E 1uF &R L ET,

LDO E— R TiE, Cpo DfEZEKEL T2 EHIID PSRRIZA ELETH, V7 hAX— MECHIBELENEALT DO AP — VBRI
WL ET, REEEHERFT 5720, ERHNFRIT 28uF # B2 RN EHIcLET,

LDO &— N ClE, ZEMHEEFD 72012 Cloo DME T, Hhar T U IolEsA v X0 # AL ZOEIRNIE, 0.5MHz £ TOENE
TIHEVME (F725H, ESR < I0mQ B L ESL < InH) (T 2MEAHY £, XSR EFHLIEXIRFBEERDOET I v « a T FiF,
/RGBSR MM, IRERE S /N E W e, sRHERE L £9,

AT UV OFEMEEIL, DC ANA T ABLEOHEIMEILIZWD LET, ZOHRIE, 20T VDO r—2 « b AP/NSWIZEBFEIC
DET, ZOFEICEIY, 0603 F—AY A XD T R BFRMREEZ RTINS H Y £, FIUMHED 0402 r—AY A XDar T
U TCEBELET,

FH-I°C U7 V&SR

B=

O ICIE, WHEMT Y TN «F—X 54> (SDA) &3 UT NN --rnavy - 54 (SCL) THiKENA, YE Y ar 3.0 I’C $HHo
DALY TN e A H—T 2 — 2L TCNET, TAALAFTAL—THEFTAS AL LCEIEL, 70 v 7 EE0ERIT~ A X I
fELEY, SCLZ 2w 2 » L— FE OHz~1IMHz \ZX%5 L Ed,

PCIIA—T"v RLA v« RATHDHT=H, SDA & SCLIZIZTNT v TRMETYT, A7 aOfihl (24Q) % SDA & SCLIZEFNIRE
BTDHZLT, RNRATALVDOEELEANRL T INET NA ADANERELET, BIESUTEZ, RAEEFOI/ B8R =7 LT U H—
Va— MER/NRICIAET,

X181z, PCR—RADEFa Y Fue—FORERZ /R LE T, PCOFEMIZOWTIE, A ¥ —Fy b ETHEEITCAFTTE S PC A4
EHOZ—W w2 T AESBRB LT,

"R

e PCUEYa 30DV Y TIVEET v 1L
o Fy K 1000kHz D/NA « X A 3 2 7Tk

s PCU/EyY - AN Ly FOMMIRE
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MAX77646/MAX77647 ENyT)HEGO—REIL - T TYUHr— 3 omITFIC
SHARRBELXaAL—42 & 1D LDO ZRNE L 1=
HEEEERE®D SIMO PMIC

PCOEIOvIE

PC kA v Z—7 = —RXIZi%, (GND ZBRW\WT) 320 F-1H Y £3, Voldry v 7 « LULZEREL, SCLIZZavy 7 « T4
SDAIZT—H « FA L TT, A X —T7x2—RAZ1LSCL T A > ZBET 2REREITARVWZ SICHER L TLIEE N,

COMMUNICATIONS CONTROLLER
Vio a a
SCL !\L I INTERFACE
| DECODERS
SDA _ SHIFT REGISTERS
é L~ BUFFERS
|
|
=
GND S
| [ | |
PERIPHERAL | | PERIPHERAL | | PERIPHERAL | | PERIPHERAL | | PERIPHERAL
0 1 2 N-1 N
N N
~Z ~Z

18.PC DEKE IOy 4 ¥
I’C DY R T LR
PCHRHGA VX —T 2 — A I TF <AL « NATT, NREHTE DT A ADRKEIE, NADOFEICL > TOAGIRENET,

NAZT =B EFEETD PC ARALEDT AL AL, FFUVAI v B EMENET, "ANLT —FEZET DT/ AL, LI— /LI
ENET, 7—FEEERRBL. T X EEAHET 57202 SCL 7 n vy JEEEERTHT A AL, vRAX T, vAZIZL-TT
RLUARRESNDTNA AE, AL =T LRBRINET, PC MihA v F—T7 =— AL, PC "R L TEZERRELFOAL—T L LTH)

ELET,

J
[

’

)
]

!

)
]

,
[ 1

MASTER
TRANSMITTER/
RECEIVER

RECEIVER

SLAVE

SLAVE

TRANSMITTER

SLAVE
TRANSMITTER/
RECEIVER

MASTER
TRANSMITTER/
RECEIVER

analog.com.jp
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MAX77646/MAXT77647 ENYTYHEGO—REIL - 7TT)5r— 3 omEIFIC
SHARBEELXaL—2&1EDLDO #RNE LT=-
HBEEREBE/RED SIMO PMIC

PCA VA= —RDER

PC A ¥ —7 2 —ADERIL Vo b SN ET, BH. VoD X5 RERAITIE., ==L T 0IuF DET Iy T - NA /3R - 2
VT UH R R T OMERDHY T, L, BEICKALINEENRSG VAT ATE, FHO 2T B R LB WA
NHVET, Vot TR LIS Ha T % (> 0.1pF) OROA B —F 2 273 10nH EEFNZ 100mQ UL FCTHE, v—HhL -
AUFUPRMESHY FEA, T TRVERIE, 0UIWFD®T I v 7 « 25 % T Viok GNDIT/AA /RZA LET,

Vio I& 1.7V~3.6V (Vio) OEEIZFHELET, Vio DEFEEZ WV STZAT > TANEL TS, PC LA Tty FEfLEHA, Viodd
Viouvio & W B/ E <, Vsysa B Vsysavvio & 0 /NI WA SDA & SCLIINA + A Y E—X L RIZ72 0 7,

I’C OT—4 5%

#£SCLZayy « A 7P T—H « By bRNIREESNET, SDAEOTF—ZX, SCLZ 1y 7 « 2L ZADO A ORI, ZE LTV
RFUEe 0 FH A, SCL 23N O D SDA OELITHIFENE BT, PCODAX—h - arvTgsvarb Ay ~arssarok
IvarvESBLTIEIN, FEEV—FTVRAF, AF—F ) avT4varbAry T (P) arTovasili>T7 L —A41k
ENFET, ET—F Ty MIIEY METT, SEY MDT—XDRIZTZ /Ly Y« By b &E £, T — %I MSB B EHICHE
rEhET,

PCORA—F-aVTF4LavERMYy T -avFa4oay
VTN e S H—=T 2= ANKET 7T 4T DO, SDA & SCLIIT A R« NAIZHRVFET, ~AX « TRARAFAF—F - arT g

TavERITLTCHEEZRGLET, AF—bF - arF o3 g 2iE. SCLO A OIREET SDABNA b —I0E KT L2 T, A
Mo 7 e arF oardid, SCLANA DIRRET SDA B NA DR —IZEBBT 52 LT, K202 L T EEN,

TAEIMEDAF—F s arT 4 valE, TALACEEORMEBRMLET, ~AXIE, /vy T 7 Ly TPERITL, TORITA
My 7 e arvTFaavZRITT528T, B#EEZKRTLET (Vv 727 7Ly PIZo0WTE, PCOT 7 /Ly Y - By hokIva
VESBWR) , Aby T e arTava il AR ERENRET, AL =TI E#HOavy RERITTLHIHE, YAXIA YT -2
< FOROVICKIEAZ — b (S1) a~vw 2 FEBITTLHE, NADHlEZHEFcCEET, M, KIEAX— - a2 ML, il
W@ HE DA X — K « a2 RER%ETT,

Sr P
))
SDA \J : \\_/_22_\_/
B TR 7 > gy 510
SCL
> <{yp s7A > typ g7

K20.PCHOAR—Kk - AT avERMNYT - aVTavay
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PCOFY/LyP-Ewh

PCONRA « AL AL —T « TRAZFELDL Y, T—HZERCT 7 ) LbyY - By AR LES, 77 /b0 Y - By M, %
OB Y ke T—% - Ry bOKREOE Y FTY, 77 /b vY (A) ZEKTHICNE. ZETAAAFTZ Ly DICBHELZ7 0
T e VA (9 VAH) OMNERY Ty VORI SDA e —IZL, Zav 7 « SAAONA HIRFIZ e —2H#EFT 2 0B8R’ H D 7,
X 21 #2BL TSN, /vy bT7 /7 bvyY A) ZEMRTDHITNE, ZIET A AFTZ /Ly VIBE L7 0 v 7 « 2V ADIL
ERVZ o PORNT SDAZANAIZL, 71y « 2L ADONA BB FIIANA /R LE T,

TI by V e By hNEE=HTHIET, RRLIET —HEBEEZRHTEET, T—FEENKRT L0, ZET AL ABRET—IR
REN, VAT L TA— )V ERRELEEATT, T—XEENKRKR LTSS, NA - v AX IR CEREZHRIT I HOLERHY 7,
FRA AT, BEDOLAZNEIELRL Th, WEERT RLAEENOETDL Y AF « 7 RLAIZX LTACK 2%/T LET,

S NOT ACKNOWLEDGE (NACK)
¥ ACKNOWLEDGE (ACK)
[¢
N WA S S D Y

)
¢ t > -
SU_DAT
- > <typ par

SO

M21.79 /Ly - Eyh

PCHOARL—T -7FLAR
PC ayha—F2F, TEY FDAL—T « 7 FLRIRERENRDH Y £9, PC NR « = AH([F, AX—bharT v a T A
L—7 « 7 RVRAERITTHI LT, AL—TLO@BEEHIBLET, M2E2SBLTLEZIV, OTP 7 LA, 25047 a D

IH 1 DEHARFICERETEET, £ UWESRLTIEEN, £ BICEHESLTWARWVWAL—T - T RL AL, £CT7 27 /by P Eh
FH A,

K14 PCAL—T - 7RLAODF TV 3 Y

ADDRESS 7-BIT SLAVE ADDRESS 8-BIT WRITE ADDRESS 8-BIT READ ADDRESS
Main Address

(AODR = o 0x40, Ob 100 0000 0x80, Ob 1000 0000 0x81, 0b 1000 0001
Main Address 0x48, 0b 100 1000 0x90, Ob 1001 0000 0x91, 0b 1001 0001
(ADDR = 1)* : , ,

Main Address 0x44, 0b 100 0100 0x88, 0b 1000 1000 0x89, 0b 1000 1001
(ADDR = 2)* : ' '

Main Address 0x4C, 0b 100 1100 0x98, 0b 1001 1000 0x99, 0b 1001 1001
(ADDR = 3)* : ' '

Test Mode™ 0x49. 0b 100 1001 0x92, 0b 1001 0010 0x93, 0b 1001 0011

*RTOHPLEEBALE AL L« T RLACH LTETLET, ADDRIZLHBHEMERO T 2 A L - FurS5<7 )L (OTP) 73 ThY ., NAES
DRAELLBHICT RLAZETFTEET,

72 NE— KPRy ZEREND L, BT RVART 7 7 Ly P SNET, 7 A ME— ROFEMIZOWTIIEAR & STl xEd, afiEThi
X, 7 a2 s TAALBROW IO ETT RNy TEITHIVERDLD E VI EFNRTr—RAHAT, TAR =R« T RLRAIREIVYTOEEIZLT
BT 7EEN,
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S
oo\ /[ 1\ o o / 1+ \ o o o [ rw \ a [

ACKNOWLEDGE —

SCL 1 2 3 4 5 6 7 8 9

M22.AL—7T -7 RLZADH
rConyy - XAMLYF
—EIZ, PC RAD 7 vy JEBEOERIIYAY « TS ZARHENET, PC OETIE, EHEOAL—T « TS AN Ia vy - T
EO—IlRFET LT/ Ry I EREELISEDIENTEET, AL—T - TAAMARIa v - T ven—|IRfFFTs7nk R
X, iz ay s s ARy FEEEIRTWET, ZOICTIE, Zry 2 - I 2a—IlRkFET5L5%7ayy « A Ly F T
WEHA,

PCOzRFIN-2—)-FFLR
TOFNAL R F, PBCHBEOY =T - a—L « T RLAEHZTELT, Y=3F/ - 23—/« 7 KL-Z (060000 0000) (X7 2 /
Ly Y LER A,

’C F/84 X ID

ZDOF AL AT, PCOT A A IDHEREE Y R—FLTWEHA,

I’C DEEEE

ZDOTFNRARE, VEVa 300 PCHBETERSNTWDIRD 4 SO@EEEERPA S TISHE L TOET,

e OHz~100kHz (HE#EE— K)

e OHz~400kHz (&#HE— K)

e OHz~1MHz (F#EE— K7 J R)

T — R, BT — N, @#HE— N7 ATEHESE LA, FlR7a havidnE L) T, ZOFHTAAHEL LTS5
B NABERETINAVT v THRILOMAEDENEE T, SAFELTILT v 7O EZKRELT5 L, BEH (CxR) BNREL A0,
NAQHENRELS LD T, LB o T, NADEEE LIF 2546, Y REEREZMRTL7201Ic, IAT v 7 lBie/h S 7505
BHYFET, TAT v TEIOBIICEET DML T A X A ZHONWTE, PBCARDMERER2—Y - ~=a2 TV ([ ¥ —F% v b CER
AFHRE) RO [T v TE/IOIA V0 7] Ok 7 a2 L TIIES, —&IZ, /SAZKED 200pF D854, 100kHz D3
121X 5.6kQ. 400kHz D /X 212134 1.5kQ. IMHz DO/ 221X 680Q DT )VT v THPINME T, I—T L Nl A v« RAN T —DIE,
TNT w TERITEBNEEETDHOT, AT v TERILOMEA/NSWIEETHEEET (VHR) FRELRD I EITHERE L TLES N,
EIEE— FTOEMEICIL, W OB EALETT, BEFHDOTER U A MIOWTE, A I TS BPC NADHERS
D= =2 T AEZBR LTI, ZOT A AT ERZEFHEIIUTO LR T,

o RCCNRR « =AH X, BRI NT v 7 HANTIESON ERX Y #E8H LET,

o IC AL —TF, EEANRTHINT D720, SDA TA & SCLIA NCRRAANNT 4N EBHATHHERH Y £77,

o MIETE hauik, v AL« a— REFHTILERHD £,

NRO—=T v THBIOEA Ny T carvsovavth, RADANT 4N EEREE—F, @l —F, BET— K772 (F2bb
0Hz~1MHz) AOWTNMNICEE L ET, @mEE— NHOANTZ 4 V25280 B 2 5121k, PC o@fs7' e 2ot s v a v Cilld
HEmEv AL « a— R ROF e haLiERLET,
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PCHEETO L
UTFOY 77y arTRHT AL 12, LIYAXADEALE L PAZNLOH LOWERYR— SN TWET,
BE—LOREAADEAH

X 23 1%, PC ~AH « TRAANRZDT AL R | N hOT—H 2EXALHOTr halzRrLTWET, Z07e haiid,
SMBus fIAk D/ A FEIAHAT 1 b 2L LR T TY,

N NEALT T haE, FoEEY T,

. ~RAHE, AF—F-a<wrF ) ZXELET,

2. vAHIE, TEY FOAL—F « 7 RLRIZEWNT, EALE Yy b RW=0) 2%ELET,

3. TRLVRBESNIEAL—T1E, SDA%Zr—ZLTT 7/ byY (A) 27 —FLFET,

4, v AZIFEY FDLIURE « RA U EZEEELET,

5. AL—TWRFVIRF c RA L HEET 7 )Ly P LET,

6. TAXEXT—H - A "EEEFLET,

7. A= LT —Z TEHFLET,

8. AL —TEFT—% « XA MZHLTTZ /vy PFERIT /) v T2 by P T —FLET, SDA DIRDIN ENY v PT, T—
B e NXA IREDZ =y b LYVARFIZa—RE, T—ENT 7T 4712720 %7,

9. YAXIF, Abv T aryFavay (P) FrEKEAX—-arTovay (Sr) 2EELET, PERITTDLE, NAAS

T 4 VA IE IMHz £ TN T ORISR ESNET, Sr2BITTD L. NAANT 4 MV ZIZBEOREZ MR LE T,

LEGEND
MASTER TO SLAVE TO
SLAVE MASTER
NUMBER
I1I _ ‘7‘ _ .1.1. . ? _ .1. L ? L .1. 1 . OFBITS
| s| SiavenDRessS | o[ A| REGISTERPOINTER [A pata - [TRGRER | PoRse |
RAW e S THE DATA IS
e LOADED INTO THE
o . TARGET REGISTER
B e " AND BECOMES
- - ACTIVE DURING
SDA - B! B0 ACK /r THIS RISING EDGE.
ACKNOWLEDGE :
- " *P FORCES THE BUS FILTERS TO
seL . [7 8 9 " SWITCHTO SUB-MEGAHERTZ
. A MODE. Sr LEAVES THE BUS
B EER FILTERS IN THEIR CURRENT
STATE.

B 23. /84 hEAATO P INIZEKBE—L S XZADEAH
BRLELSRIADOER/ N1 FEAH
X 241%, B LIV IAF~OEAHRT T FaLzRm L TWET, 207 v ha/VEHE L UAXA~OEIALOE® T v a O34 FEIA
BT v b U TWETR, v AE BT —XORPIDONSA b EZE LB EALEMGT 2 AN RR D £3, BALZPKTTD L,
TAZNIA Ny TELIIREARAZ— FERITLET,
HEH LI LU AF~DOEIALT T F 3/ VILLTOERY T,

Y ABE, AF—Fcavwr R (S) EEELET,

v AZE, TEY FOAL—T « 7 RLRIZEWT, EALE Y M RIW=0) #%ELET,

T RLVARESNTZAL—T1E, SDAZ—ZLTT7 27 /LbyY (A) 279 —FL%ET,

v AHTI8E Y hDLIRHF « RA LV EEFIFELET,

AL —TWE VAR «RA VB ET 7 )Ly LET,

CAHNEIT—H XA MEEELET,

AL —TNEIT—H « "L 2T 7 )Ly P LET, SDA DIRDINENY T DT, T—F « XA MREFDODX—F v b+ LIRH|T
n— K&, T—ENT 7T 4 7120 £9,

"

NNk wb =
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MAX77646/MAXT77647

ENyTUFEGO—REIL - 7T H5r—< 3 omalFIz

SHAFKELX21L—%2 & 1D LDO ZREL 1=

8. AT w7 6~TIE, ~AXNPMELT IR TV ESNET,
9. BT 7 )Ly VIEE LTz vy Y c POLRADRE], vAZET V)V VERIR ) vy NT I ) Ly UEBITTEET,
102X X, Abhv T earsFevary (P) FHREREAZ—F 2T 4ary (Sr) 2%ELET, PE2RITTAHE, RAAS

HEEEERE®D SIMO PMIC

7 4 VEIE IMHz ST F N TOBEICRESNE T, Sr2FITTDH L. NAANT A NV ZITBHEDOREEHERF L E T,
LEGEND
MASTER TO SLAVE TO
SLAVE MASTER
NUMBER
L S e T oras
| s| siaveapbress | of Al ReaisTERPONTERX [A| * ‘Dataxiss’ [ © DaTaxnise | [A| eeee
el i S L By
RW
NUMBER
e 0l < orems
eeee| ' DATAX:LSB DATA X+1 MSB evee
Ml Jh
REGISTER POINTER = X+1
NUMBER
e PO St S ;o1 < orprms
eeee| ~ vaaNiss  [A  DataNwss  [AGESRT orse |
e —'8
REGISTER POINTER = N
THE DATA IS
LOADED INTO THE
TARGET REGISTER
——
AND BECOMES
....................... g ACTIVE DURING
i e THIS RISING EDGE.
SDA . B1 B0 ACK [/ |B9 X
: ACKNOWLEDGE :
SCL - 7 8 9 1\
A DETAIL A
................... THE DATA IS
LOADED INTO THE
TARGET REGISTER
AND BECOMES
..................... I AOVE DRI
- e THIS RISING EDGE.
SDA . B1 B0 ACK /_
: *P FORCES THE
ACKNOWLEDGE BUS FILTERS TO
SWITCH TO SUB-
scL . |7 8 9 MEGAHERTZ MODE.
" DETAL:B Sr LEAVES THE BUS
....................... FILTERS IN THEIR
CURRENT STATE.
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MAX77646/MAXT77647 ENYTYHEGO—REIL - 7TT)5r— 3 omEIFIC
SHARBEELXaL—2&1EDLDO #RNE LT=-
HBEEREBE/RED SIMO PMIC

B—LORXah b0t L

2501%, PCY AL « FHRAAN LA bOF—EZFAHT 7o haLizZRLTWET, 2071 hauid, SMBus fLEED 1 FEEH
L7a ha)LtFEULTY,

NA RMFHLZm Favg, UTo LY T :

Y AAZ, A=k avwr R (S) EEELET,

Y AZE, TEY FDAL—T « 7 RL AW T, TALE Y F RW=0) Z#ELET,

T RLAfREENTZAL—T1F, SDAZu—|ZLTT 7 /LvyY (A) 7% —hLET,

v AHTI8E Y RDLIRHF « RA LV EEFEIFELET,

AL —TWE VAR «RA VB ET 7 )Ly LET,

CARNIEEAR— s a<wr K (Sr) ZEELET,

Y AZFTTE Y FOAL—T « 7 LA TIHLE Y b RW=1) Z%ELET,

T RLARESNIZAL—T1F, SDA2u—{c LT 7 /Ly P& T7TH—FLET,

T RVABESNTZAL—T1E, VLURY « RA VX TRESNIALEND 8y hDT —H & NR LICEE LET,

0.~vAZE /)y "7 27 7Ly (nA) ZFRITLET,

.~AHF, Abhv T arsevay (P) FHREFREAZ—b - arTFovary S 2&ELET, PERITTHE, NAASN
T 4 NVZIE IMHz 7203 F MU T OBHEICRESNET, Sr2FITTHE, NRAANT 4 V2 ITBAEORBEEZHERF L7,

DT NRAANMA Ny TEZELIERHZ, VIRAS « KAV ITEFERINZNI EICHERLTLESY, LEER->T, wAZNBRFELLY
AR EHEGAHTIBAE, VIOAX « RA UV HEEETDHa~v L REAKL T, BEHICHOFH L a~r RERETEET,

e~ I IR U S o

*P FORCES THE BUS FILTERS TO
SWITCH TO SUB-MEGAHERTZ
LEGEND MODE. SR LEAVES THE BUS
D VASTER TO SLAVE D SLAVE TO MASTER FILTERS IN THEIR CURRENT STATE.
NUMBER
o ettt T 1 % orems
|s| SLAVE ADDRESS |o|7| REGISTER POINTER X F|Sr| SLAVE ADDRESS |1|A| DATAX |A|PorSr*
RIW RW

25N FERHLTAMINLICLBE-LOX AN DFEEL
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MAX77646/MAX77647 ENyT)HEGO—REIL - T TYUHr— 3 omITFIC

SHARBEELXaL—2&1EDLDO #RNE LT=-
HBEREBE/RED SIMO PMIC

EHLELSREhLDEEL

X 261%, #EELIZLIAZNLOFH LT e haLE/RLTWET, 207 ha/udng b L7 e b a /(i tnE TR, v A4
MT I Iy PEBITLTAL—TICHILT =4 BUETHDIIEEZMLEBEANERY T, v AKX, BERT 2R THi->72 56,
Sy RNT by nA) EARY T (P) BHITLCEGEEZETLET, @l VA4 ook L7 e bWl oLl
HTd,

~AHLL, AH—bha<w R (S) ZEELET,

Y AHE, TEY ROAL—T « 7 RLAIZHENT, FARE Y b RW=0) Z#HELET,

T RVARESNTZAL—T1F, SDAZu—lZLTT7 7 /by (A) 279 —hrLET,

~“AHTI8E Y DL IRF « KA U HE2EELET,

AL —TEIVIRARE « RA L EET I ) Ly LET,

< ABIKEAL—F c a<> K (S1) #%ELET,

T AZIETEY FDAL—T « T FLAHENTHIELEY b RIW=1) Z%ELET,

T RUVARESNIEAL—T1L, SDAZRr—|Z LT/ /by 7% —rLET,

T RVABESNTZAL—T1E, VIR « KA VX TRESNIALEND 8y hDT —H & NR LICEE LET,

RARET 7 by (A) BERITL, BT — X OZENRLETCHL L EAL—T @M LET,

AT 9~10 1L, TAXPMELTAREILTBVIEINET, T X OREDNAL MIHNT, vAX T/ v T Ly
(nA) ZFITLTC, T—XDOXEEEILTHZ 2@ LTdniE v g,

<V AZE, Aby T earFavary (P) FBEREAZ—F - arF4ar (Sn) EELET, AbhvyT (P) 2EITTHZ
LT, NAANT 4 NZ X IMHZ £72I3Z ML FOBEICRESNET, SraRITTD L, NAANT 4 NV ITHIEDIRIEZ M L
7,

CDTNAAPA Ny TEZFLIERIZ, VURZ « RA VHFERSNRZNZ LITERLTLEIN, LeRs T, vAFZBRELLY
AL EBEFRAHTEES, LUAY « RA UV HEEETEHa~ F2EBLT, BEHIZBoEHLa~y RERETEET,

el e R U

12.

*P FORCES THE BUS FILTERS TO

LEGEND SWITCH TO THEIR < 1MHz MODE.
MASTER TO SLAVE TO SrLEAVES THE BUS FILTERS IN
SLAVE MASTER THEIR CURRENT STATE.
1 7 11 8 11 7 11 8 1 - gg“gﬁEsR
| s| SLAVE ADDRESS | o. REGISTER POINTER X .Sr| SLAVE ADDRESS | 1 ccee
) R NUMBER
8 1 1 8 1 -

OF BITS
eoeoe eoee
REGISTER POINTER =X +1 REGISTER POINTER =X +2 REGISTER POINTER =X +3

8 1 8 1 8 1 1

REGISTER POINTER=N-2  REGISTERPOINTER=N-1  REGISTER POINTER =N

NUMBER
OF BITS
LN

26. &t L=L PR A X~Nh b DO&EkEtt L
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MAX77646/MAXT77647

LORE 2w

ENYTYUEGOD—REIL - 7TYH5r— 3 UEIFIC
SHARKBELXaL—42 & 1{E0 LDO #NE L 1=
HBEEREBE/RED SIMO PMIC

MAX77647
ADDRESS | NAME | wmsB LSB
Global
0x00 | INT_GLBLO[7:0] RSVD | DOD R |TJALZ R| TJAL1 R| nEN.R | nEN_F | GPIOR | GPIO_F
0x01 | INT_GLBL1[7.0] RSVD | RSVD | LDOF | SBB2F | SBB1 F | SBBOF | GPI R | GPI1_F
_ SBB_FA | WDT_EX | SFT_CR | SFT_OF
0x02 | ERCFLAGIZ:0] o |V ST F " | MRST_F | INUVLO | INOVLO | TOVLD
0x03 | STAT_GLBL[7:0] DDM | BOK | RSVD | DOD S |TJAL2 S |TJALT S ST/;‘\IT—E STACI—'R
0x04 | INTM_GLBLO[7:0] rRsvp | DODR | TIALZ RITJIALLR | ey rm | nEN_Fm | GPIOR | GPIO_F
M M M M M
0x05 | INTM_GLBLA[7:0] RSVD | RSvD | Lpo m | SBB2_F | SBB1F | SBBO_F | GPI1_R | GPI1_F
M M M M M
0x06 | CNFG_GLBLO[Z:0] Pu_DIs | MrsT | SBLP | nen moperto) | PBEN" | sFT_cTRLt:0)
0x07 | CNFG_GLBLA[7:0] RSVD[4:0] SBB_F_ | AUTO WKT[1:0]
' ' SHUTDN - '
0x08 | CNFG_GPIOO[7:0] RSVD[1:0] A"E—OGP' DB%’;‘—G DO DRV DI DIR
0x09 | CNFG_GPIO1[7:0] RSVD[1:0] AL&GP' DB%’;‘—G DO DRV DI DIR
0x10 | CIDI7:0] - [ - _ CID[4:0]
WDT_M | WDT CL | WDT_E | WDT_LO
. . _ . = - - —
0x17 | CNFG_wDT[7:0] RSVD[1:0] WDT_PER[1:0] s . 4 "
SBB
0x28 | CNFG_sBB Topz.0] | CFarxt | - - - - - DRV_SBB[1:0]
0x29 | CNFG_SBBO_A[7:0] TV_SBBO[7:0]
Ox2A | CNFG_SBBO_B[7.0] OP_MODE[1:0] | IP_SBBO[2:0] | EN_SBBO[2:0]
0x2B | CNFG_SBB1_A[7:0] TV_SBBA[7:0]
0x2C | CNFG_SBB1_B[7:0] OP_MODE[1:0] | IP_SBB1[2:0] | EN_SBB1[2:0]
0x2D | CNFG_SBB2 A[7:0] TV_SBB2[7:0]
Ox2E | CNFG_SBB2_B[7.0] OP_MODE[1:0] | IP_SBB2[2:0] | EN_SBB2[2:0]
Ox2F Z’]\‘FG DVS_SBBO Al TV_SBBO_DVS[7:0]
, DIS_LP | DISLP | DIS_LP | ADE_SB | ADE_SB | ADE_SB
0x30 | CNFG_SB6 BTMI7:0] - -~ | M.SBB2 | M SBB1 | M SBBO| B2 B BO
LDO
0x38 | CNFG_LDO_A[7:0] TV-OFS TV_LDO[6:0]
0x39 | CNFG_LDO_B[7:0] - - - |Lpo_mD AD%—LD EN_LDO[2:0]
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MAX77646/MAXT77647 ENYTYHEGO—REIL - 7TT)5r— 3 omEIFIC
SHARBEELXaL—2&1EDLDO #RNE LT=-

HEEEERE®D SIMO PMIC

LR E D
INT_GLBLO (0x00)

BIT 7 6 5 4 3 2 1 0
Field RSVD DOD_R TJAL2_R TJAL1_R nEN_R nEN_F GPIO_R GPIO_F
Reset 0b0 0b0 0b0 0b0 0b0 0b0 0b0 0b0
Access Read Read Read Read Read Read Read Read
Type Clears All Clears All Clears All Clears All Clears All Clears All Clears All Clears All

Evhk:I4—LF Ev k B Fa—F
RSVD 7 RSVD
0b0 = The LDO has not detected dropout since the
. . last time this bit was read.
DOD_R 6 LDO KA+ I EAY AR
- O KR > T7 MAHBOIL LAY BA% 0b1 = The LDO has detected dropout since the last
time this bit was read.
0b0 = The junction temperature has not risen above
TJAL2 R 5 BT S — 2D A Y EIAR. TJAL2 smge the‘ last time this bit was.read.
0b1 = The junction temperature has risen above
TJALZ2 since the last time this bit was read.
0b0 = The junction temperature has not risen above
TJAL1 R 4 BT S — DI A Y EARK. TJAL1 smcfe the. last time this bit was.read.
0b1 = The junction temperature has risen above
TJALT1 since the last time this bit was read.
0b0 = No nEN rising edges have occurred since the
. last time this bit was read.
EN_R 3 EN®DILEAY ElAHA,
MER- NENDLE AT #d 7 0b1 = A nEN rising edge has occurred since the last
time this bit was read.
0b0 = No nEN falling edges have occurred since the
. last time this bit was read.
EN_F 2 hva N EAH
e NENDIZTAtY A7 0b1 = A nEN falling edge occurred since the last
time this bit was read.
GPIDIL EM Y EAH 0b0 = No GPI rising edges have occurred since the
: last time this bit was read.
B - =3
GPIO_R ! r(;l:;l_J [FANE LTEESNI-GPIOZ1R 0b1 = A GPI rising edge has occurred since the last
L ° time this bit was read.
GPIDIZ FTHY EAH 0b0 = No GPI falling edges have occurred since the
° last time this bit was read.
GPIO_F 0 i _ e
- FGPLI AT & L TEE SN T1=GPIOZ H 0b1 = A GPI falling edge has occurred since the last
LETS time this bit was read.
INT_GLBL1 (0x01)

BIT 7 6 5 4 3 2 1 0
Field RSVD RSVD LDO_F SBB2 F SBB1_F SBBO_F GPI1_R GPI1_F
Reset 0b000 0b000 0b0 0b0 0b0 0b0 0b0 0b0
Access Read Read Read Read Read Read Read Read
Type Clears All Clears All Clears All Clears All Clears All Clears All Clears All Clears All

Eybk-Js—LF Ev bk B Ta—F
RSVD 7 FiE. REAEY b, 0FEEZRATLES
W, B LIERF M- 7TY,
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MAX77646/MAXT77647

ENYTYUEGOD—REIL - 7TYH5r— 3 UEIFIC
SHARKBELXaL—42 & 1{E0 LDO #NE L 1=

HEEEERE®D SIMO PMIC

Evbk:-24—ILF

Ev b

Bt

Ta—F

FlE. REAEY b, 08B ETRAATLES

RSVD - N
W, HELIERY -5 7TY,
0b0 = No fault has occurred on LDO since the last
time this bit was read.
LDO_F — F5A
- LDOD T 4 —IL F&lA 0b1 = LDO has fallen out of regulation since the last
time this bit was read.
0bO0 = No fault has occurred on SBB2 since the last
time this bit was read.
SBB2_F — AT —
- SBB2D 74—l b - 4 ¥ DT =4, 0b1 = SBB2 has fallen out of regulation since the
last time this bit was read.
0b0 = No fault has occurred on SBB2 since the last
time this bit was read.
SBB1_F — AT —
- SBBIQ 74—/l b - 4 27—, 0b1 = SBB1 has fallen out of regulation since the
last time this bit was read.
0b0 = No fault has occurred on SBB2 since the last
time this bit was read.
SBBO_F — AT —
- SBBOD T A= b - A ¥ D7 =%, 0b1 = SBBO has fallen out of regulation since the
last time this bit was read.
GPHODT LAY ERAH 0b0 = No GPI1 rising edges have occurred since the
- ° last time this bit was read.
GPI1_R r e - =
- (;F;I_J FANE L THESNI-GPIOZ1A 0b1 = A GPI1 rising edge has occurred since the last
L ° time this bit was read.
GPHMDIZTAY EAH 0b0 = No GPI1 falling edges have occurred since the
GPH_F [GPII A E LR S ni-GPIOEE last time this bit was read.

0b1 = A GPI1 falling edge has occurred since the

LET, last time this bit was read.
ERCFLAG (0x02)

BIT 7 6 5 4 3 2 1 0
Field SBBT—FFAUL WDTT:EXP— SFT_|('_:‘RST SFT—FOFF— MRST_F INUVLO INOVLO TOVLD
Reset 0b0 0b0 0b0 0b0 0b0 0b0 0b0 0b0
Access Read Read Read Read Read Read Read Read
Type Clears All Clears All Clears All Clears All Clears All Clears All Clears All Clears All

Evbk:74—ILE Ev b % EA Fa—F
SBBXD 7+ —IL b E XU ¥y kETY - 0b0 = No SBB shutdown occurred since the last time
SBB FAULT F 73545, SBBxZ#+—JL k& FNIZHE S5SBBx | this bit was read.
- - Dy RO UNEETBHE, SDOEY A | 0b1 = SBBx fault and SBB shutdown occurred since
Yy FENFET, the last time this bit was read.
VAVFRYT - BLAI—DF TERIFY 0b0 = Watchdog timer has not caused a power-off or
tybk-255, COEY ME, 94vF reset since the last time this bit was read.
WDT_EXP_F Fod - 24<—H#T L. WDT_MODEIZ | 0b1 = Watchdog timer has expired and caused a
HOWTERA 7F=IFU Y FAFEE LT | power-off or reset since the last time this bit was
Bty bEhxET, read.
0b0 = The software cold reset has not occurred
since the last read of this register.
SFT_CRST_F YI2bhkoxz7-a—)LKk- Uty bk-T735Y, Ob1 = The software cold reset has occurred since
the last read of this register. This indicates that
software has set SFT_CTRL[1:0] = 0b01.

analog.com.jp

Analog Devices | 70



https://www.analog.com/jp/index.html

MAX77646/MAXT77647 ENYTYHEGO—REIL - 7TT)5r— 3 omEIFIC
SHARBEELXaL—2&1EDLDO #RNE LT=-

HEEEERE®D SIMO PMIC

Evb-74—IF Evbk B TFa—F
0b0 = The SFT_OFF function has not occurred since
the last read of this register.

SFT_OFF F 4 YI Loz T7 AT -39, 0Ob1 = The SFT_OFF function has occurred since the
last read of this register. This indicates that software
has set SFT_CTRL[1:0] = 0b10.
0b0 = A manual reset has not occurred since the last
read of this register.

1 - . <—,

MRST_F 3 FRYLy k- 54 0b1 = A manual reset has occurred since the last
read of this register.
0b0 = The IN domain undervoltage lockout has not
occurred since the last read of this register.

INUVLO 2 INFASVOEBEOYSTY ~ 0b1 = The IN domain undervoltage lockout has

° occurred since the last read of this register. This
indicates that the IN domain voltage fell below
Vinuvio (”‘2-6V)-
0b0 = The IN domain overvoltage lockout has not
occurred since the last read of this register.

INOVLO 1 INKEASVOBEEOYS TS 0b1 =The _IN domain overvoltagg Iockc_)ut has _
occurred since the last read of this register. This
indicates that the IN domain voltage rose above
VINOVLO ("‘585V)
0b0 = Thermal overload has not occurred since the
last read of this register.

TOVLD 0 BBEE, Ob1 = Thermal overload has occurred since the last
read of this register. This indicates that the junction
temperature has exceeded +165°C.

STAT_GLBL (0x03)

BIT 7 6 5 4 3 2 1 0
Field DIDM BOK RSVD DOD_S TJAL2_S TJAL1_S STAT_EN STAT_IRQ
Reset OTP Ob1 0b0 0b0 0b0 0b0 (0]o]0] 0b0
Access Read
Type Read Only | Read Only Clears All Read Only | Read Only Read Only Read Only Read Only

Evbk-24—1LF Evk B1L Ta—F
DIDM 7 AZI - AT A VRADT I ZHHIE Y ko 000 = MAX77647
Ob1 = Reserved
. _ 0b0 = Main bias is not ready.
BOK 6 BOKEIAHRT—4 R,
JAAAT—5 Ob1 = Main bias enabled and ready.
RSVD 5 Flf. REAEY b, 02EZTRAATES
W BHELIERY M- 47TY,
DOD S B LDO KBy F7 ™ MREEEDI EAY XF— | 0b0 = LDO is not in dropout.
- 2R, 0b1 = LDO is in dropout.
0b0 = The junction temperature is less than TJA2.

TJAL2_S 3 BET75—L2DRAT—R X, 0b1 = The junction temperature is greater than
TJAL2.
0b0 = The junction temperature is less than TJAL1.

TJAL1_S 2 BET7S—L1IDRAT—2 X, 0b1 = The junction temperature is greater than
TJAL1.

STAT EN 1 NENAAD/SS  ZBHLERF—45 R, 0b0 = nEN !s not.actlve Floglc-hlgh).
0b1 = nEN is active (logic-low).
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ENYTYUEGOD—REIL - 7TYH5r— 3 UEIFIC
SHARKBELXaL—42 & 1{E0 LDO #NE L 1=

HEEEERE®D SIMO PMIC

Evbk:24—LF Ev b Bt TFa—F
STAT IRQ 0 nIRQ MOSFET# — LEREIDY 7 k™~ =7 - | 0b0 = Unmasked gate drive is logic-low.
- N—o3ay, 0b1 = Unmasked gate drive is logic-high.
INTM_GLBLO (0x04)

BIT 7 (] 5 4 3 2 1 0
Field RSVD DOD_RM TJAL2_RM | TJAL1_RM nEN_RM nEN_FM GPIO_RM GPIO_FM
Reset 0b0 Ob1 Ob1 0b1 0b1 Ob1 0b1 0b1
?;::)::ss Write, Read | Write, Read | Write, Read | Write, Read | Write, Read | Write, Read | Write, Read | Write, Read

Evybk-74—ILE Ev b HiEA Ta—F
RSVD 7 Fi. REMAEY b, 0FEZTRAATES
W, SEHLIEFY R - 47 TY,
0b0 = Unmasked. If DOD_R goes from 0 to 1, then
N — e nIRQ goes low. nIRQ goes high when all interrupt
DOD_RM 6 I;D;); By I7 MRMEOL LAY FAH bits are cleared.
° 0b1 = Masked. nIRQ does not go low due to
DOD_R.
0b0 = Unmasked. If TUAL2_R goes from 0 to 1, then
nIRQ goes low. nIRQ goes high when all interrupt
TJAL2_RM 5 BET7S—L2OIX ENYERAHIRY, bits are cleared.
Ob1 = Masked. nIRQ does not go low due to
TJAL2_R.
0b0 = Unmasked. If TJAL1_R goes from 0 to 1, then
nIRQ goes low. nIRQ goes high when all interrupt
TJAL1_RM 4 BET7S—LDOIENYERATRY, bits are cleared.
0b1 = Masked. nIRQ does not go low due to
TJAL1_R.
0b0 = Unmasked. If NEN_R goes from 0 to 1, then
— e . nIRQ goes low. nIRQ goes high when all interrupt
nEN_RM 3 NENDILEMNY EAAIR Y, bits are cleared.
0b1 = Masked. nIRQ does not go low due to nEN_R.
0b0 = Unmasked. If NEN_F goes from 0 to 1, then
PN . nIRQ goes low. nIRQ goes high when all interrupt
nEN_FM 2 NENDIIFHYELAATR Y, bits are cleared.
0b1 = Masked. nIRQ does not go low due to nEN_F.
0b0 = Unmasked. If GPIO_R goes from 0 to 1, then
nIRQ goes low. nIRQ goes high when all interrupt
GPIO_RM 1 GPIODIL EMYEAAHIRY bits are cleared.
0b1 = Masked. nIRQ does not go low due to
GPIO_R.
0b0 = Unmasked. If GPIO_F goes from 0 to 1, then
nIRQ goes low. nIRQ goes high when all interrupt
GPIO_FM 0 GPIODILTHMY BIRAAT R Y, bits are cleared.
0b1 = Masked. nIRQ does not go low due to
GPIO_F.
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INTM_GLBL1 (0x05)

BIT 7 6 5 4 3 2 1 0
Field RSVD RSVD LDO_M SBB2_FM SBB1_FM SBBO_FM GPI1_RM GPI1_FM
Reset 0b0 0b0 Ob1 (0]]0] 0b0 (0]]0] Ob1 Ob1
:tl};;:ss Write, Read | Write, Read | Write, Read | Write, Read | Write, Read | Write, Read | Write, Read | Write, Read

Evbk-24—1LF Evk B1L Ta—F
RSVD 7 FiE. REAEY b, 0FEEZTRAATLZS
W, HLIEFY R - 57 TY,
RSVD 6 FiE. REAEY b, 0FEEZTRAATLZS
W, BEHLIEFY R - 57 TY,
0b0 = Unmasked. If LDO_F goes from 0 to 1, then
. nIRQ goes low. nIRQ goes high when all interrupt
LDO_M 5 LDOD 7+ —JL hEIRAHR XY, bits are cleared.
0b1 = Masked. nIRQ does not go low due to LDO_F.
0b0 = Unmasked. If SBB2_F goes from 0 to 1, then
nIRQ goes low. nIRQ goes high when all interrupt
SBB2_FM 4 SBB2M 7+ —JL FEAH T R, bits are cleared.
0b1 = Masked. nIRQ does not go low due to
SBB2_F.
0b0 = Unmasked. If SBB1_F goes from 0 to 1, then
nIRQ goes low. nIRQ goes high when all interrupt
SBB1_FM 3 SBB2M 7+ —IL FEAAHT R Y, bits are cleared.
0b1 = Masked. nIRQ does not go low due to
SBB1_F.
0b0 = Unmasked. If SBBO_F goes from 0 to 1, then
nIRQ goes low. nIRQ goes high when all interrupt
SBBO_FM 2 SBB2D 7+ —IJL FEIAAHT R Y, bits are cleared.
0b1 = Masked. nIRQ does not go low due to
SBBO_F
0b0 = Unmasked. If GPI1_R goes from 0 to 1, then
nIRQ goes low. nIRQ goes high when all interrupt
GPI1_RM 1 GPUDILEMNY EAHAIRY, bits are cleared.
0b1 = Masked. nIRQ does not go low due to
GPI1_R.
0b0 = Unmasked. If GPI1_F goes from 0 to 1, then
nIRQ goes low. nIRQ goes high when all interrupt
GPI1_FM 0 GPNDITMNYERAAIRY, bits are cleared.
0b1 = Masked. nIRQ does not go low due to
GPI1_F.
CNFG_GLBLO (0x06)

BIT 7 6 5 4 | 3 2 1 | o
Field PU_DIS MRST SBIA_LPM nEN_MODE[1:0] DBEN_nEN SFT_CTRL[1:0]
Reset 0b0 OoTP OTP OTP OoTP 0b00
Access . . . . . .

Type Write, Read | Write, Read | Write, Read Write, Read Write, Read Write, Read
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Evbk:24—LF Ev b Bt TFa—F
" 0b0 = Strong internal nEN pullup (200kQ).
PU_DIS 7 ENOREBTILT v THER.
- NENDPETILT s TS 0b1 = Weak internal nEN pullup (10MQ).
MRST 6 FHU LY FEM (o) ORE, 000 = 8
Ob1 =4s
0b0 = Main bias is in normal-power mode by
SBIA_LPM 5 A NATRAERE—FK, software.
Ob1 = Main bias is in auto-power mode by software.
0b00 = Push-button mode
nEN_MODE 4:3 NENAS (Fod—) OF 74 hwE—f, | 001 = Slide-swich mode
0b10 = Logic mode
0b11 = Reserved
0b0 = 500us Debounce
DBEN_nEN 2 NENSEFO/ S U RBIE R A ¥ — - 4 F—T)L, | C01 - Soms Debounce
Applies only to push-button and slide-switch mode.
YIbozT7 - Uty bHEE
0b00 = No action.
SFT CRST# & USFT OFFa~<y FIZ. 0b01 = Software cold reset (SFT_CRST). The
7—:__/5, S— HDEE%EI:%EL\ INT—EHD device powers down, resets, and then powers up
S—UR - JO—%BBLET, Cos8 | 28T _
T—EHLDS—HFYZ - T O—([Z[k 0b10 = Software off (SFT_OFF). The device powers
SFT CTRL 1:0 205.24ms (60msOEIE + 10 24ms0)r;RST down, resets, and then remains off and waiting for a
- ' ) ) . ke- t.
T — MBI + 4 x 256msDIAT— L - | oroup even .
20w FEIE + 125msDH HRERIE) 0 0b11 = Auto wake up (SFT_AUTO). The device
N X _ powers down, and then automatically starts power
BERADDHYET, VT b 1:7—6 up sequence after time determined in AUTO_WKT.
SFT_CRSTHSFT_OFFJ 72932 %H | Note that the registers do not get reset with auto
19 5R1E. 300msAEFH#LTM S, I°C | wake up.
EFNLCENOITY FERTLET,
CNFG_GLBL1 (0x07)
BIT 7| | 5 | 4 3 2 1 | o
. . SBB_F_SH .
Field RSVD[4:0] UTDN AUTO_WKTI[1:0]
Reset 0b0000 OTP 0b00
?;:;:ss Write, Read Read Only Write, Read
Evybk-24—1LF Evk BL Ta—F
. FiE. REAEY b, 0FEEZTRAATLZS
RSVD 73 V. EHLIERY k- 77T,
0b0 = The SBB regulators do not shut off when SBB
SBB_F_SHUTDN 2 SBBIA—JL M SDSBBY vy k4, | faultoccurs.
- ° Ob1 = The SBB regulators powers down sequentially
when a SBB fault occurs.
0b00 = 100ms auto wake-up time
AUTO WKT 10 YA STy T - AL T— 0b01 = 200ms auto wake-up time

0b10 = 500ms auto wake-up time
0b11 = 1000ms auto wake-up time

analog.com.jp

Analog Devices | 74



https://www.analog.com/jp/index.html

MAX77646/MAXT77647

CNFG_GPIOO0 (0x08)

ENYTYUEGOD—REIL - 7TYH5r— 3 UEIFIC
SHARKBELXaL—42 & 1{E0 LDO #NE L 1=

HEEEERE®D SIMO PMIC

BIT 7 | 5 4 3 2 1 0
Field RSVDI[1:0] ALT_GPIOO | DBEN_GPI DO DRV DI DIR
Reset 0b00 OoTP 0b0 0b0 0b0 0b0 Ob1
;\_;:;:ss Write, Read Write, Read | Write, Read | Write, Read | Write, Read | Read Only | Write, Read

Evbk-Ts—LLF Ev bk B Fa—F
. Flf. REAEY b, 0EEZRAATES
RSVD e W BHLIZKY b - 57T,
0b0 = Standard GPIO
ALT_GPIO0 5 GPIOODHKEE—F - 1 =—T L, 0b1 = Active-high GPI controls whether SBBO is set by
TV_SBBO0 or TV_SBB0_DVS when GPIOx_LPM = 1.
N N 0b0 = No debounce
DBEN_GPI 4 REAAADNGVRFIER A T— - A 2—D L,
0b1 = 30ms debounce
This bit is a don't care when DIR = 1 (configured as
input).
DO 3 AEHADTF—4 A, When setfor.GPO (DIRfO):
0b0 = GPIO is output logic-low.
0b1 = GPIO is output logic-high when set as push-
pull output (DRV = 1). GPIO is high-impedance
when set as an open-drain output (DRV = 0).
This bit is a don't care when DIR = 1 (configured as
input).
DRV 2 AREAND S A3 84T, When set for GPO (DIR = 0):
0b0 = Open-drain
0b1 = Push-pull
GPIODT P42 IILASIE, GPIOZGPI (DIR = 0b0 = Inout logic-low
DI 1 1) FFGPO DIR=0) DL FhizgE | - P 097
LT%. DIZGPIODRKIEERMLET = Inputiogic-hig
0b0 = General purpose output (GPO)
DIR 0 GPIODZ A, Ob1 = General purpose input (GPI)
CNFG_GPIO1 (0x09)

BIT 7 | 5 4 3 2 1 0
Field RSVDI[1:0] ALT_GPIO1 | DBEN_GPI DO DRV DI DIR
Reset 0b00 OoTP 0b0 0b0 0b0 0b0 Ob1
;\_;:;:ss Write, Read Write, Read | Write, Read | Write, Read | Write, Read | Read Only | Write, Read

Eybk-J1s—ILF Evk B4 Ta—F
. FiE. REAEY b, 0ZEEZTRAATLZS
RSVD 76 Vo BHLIZKY k- 57T,
0b0 = Standard GPIO
ALT_GPIO1 5 GPIO1OREE—F - 41 x—T L, 0b1 = Active-high GPO of flexible power sequencer
active-high output for SBB2 when GPIOx_LPM = 1.
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MAX77646/MAXT77647

ENYTYUEGOD—REIL - 7TYH5r— 3 UEIFIC
SHARKBELXaL—42 & 1{E0 LDO #NE L 1=

HEEEERE®D SIMO PMIC

Evbk:24—LF Ev b Bt TFa—F

DBEN_GPI 4 SAEAADNS S RIS A T — -  #—Tyy, | PO = No debounce
0b1 = 30ms debounce
This bit is a don't care when DIR = 1 (configured as
input).

DO 3 AEHADT—4 A, When setfor.GPO (DIRfO):
0b0 = GPIO is output logic-low.
0b1 = GPIO is output logic-high when set as push-
pull output (DRV = 1). GPIO is high-impedance
when set as an open-drain output (DRV = 0).
This bit is a don't care when DIR = 1 (configured as
input).

DRV 2 ARBADO S A3 84T, When set for GPO (DIR = 0):
0b0 = Open-drain
Ob1 = Push-pull

GPIODT A IILASIE, GPIOZGPI (DIR = _ .
DI 1 1) £1I4GPO (DIR=0) DUL\FHIZH gg? i} :”put :°gf°"r$‘”h
LT%. DIZGPIODKEERILET. = Inputiogic-hig

0b0 = General purpose output (GPO)

DIR 0 GPIODTs . 0Ob1 = General purpose input (GPI)

CID (0x10)
BIT 7 6 5 4 3 | 2 | 1 0
Field - - - CID[4:0]
Reset - - - OTP
Access
Type - - - Read Only
Evybk:-J14—ILF Ev bk EL
cIb 40 FvTHEAa—F,
' FyTHEHNA—REK. LORE - <y TEfE TOTPEREI AO—EDY Y MEDZ LT,
CNFG_WDT (0x17)

BIT 7 | e 5 | 4 3 2 1 0
Field RSVD[1:0] WDT_PER[1:0] WDTEMOD WDT CLR | WDT EN WDTRLOC
Reset 0b00 0b11 0b0 0b0 OoTP OTP
Access . . . . .

Type Write, Read Write, Read Write, Read | Write, Read | Write, Read | Read Only
Evbk:74—ILE Ev b % EA Fa—F
. Fi. REAEY b, 0FEZTRAATIES
RSVD e V. BHLIERY k- 77T,
A YFRYT - B4 T—DEH, twoZx% | 0b00 = 16 seconds
. ELET, 94vFRYT - 24T —I%, T | 0b01 = 32 seconds
WDT_PER 54 DEY FTA—ILEDREESNB LT CIZER | 0b10 = 64 seconds
EEIZYEY FERFET, 0b11 = 128 seconds
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MAX77646/MAXT77647

ENYTYUEGOD—REIL - 7TYH5r— 3 UEIFIC
SHARKBELXaL—42 & 1{E0 LDO #NE L 1=

HEEEERE®D SIMO PMIC

AI—TNLTEINESHERELET,

Evb-74—IF Evbk B TFa—F
IFVFRYT - AAT—E&TTI A, _ ) .
WDT MODE 3 S uF R - A T—HE N BDICH 32(1) : watc:jog :!mer exp!re causes power-off. t
BEERELET, = Watchdog timer expire causes power reset.
DrVF YT - BAT—DY ) THliH, _ . o
wor_ciR 2| oa 3R 8 T—ET Ak (e | 020 Watohdog imerperiod i ol resel.
k) F3I2I&. SOEY bEEY FLET, = Yvalehdog timer IS reset back 1o two-
WDT_EN 1 A yFEIY - RAN— - A F=T L 8$fx2$$$ﬁgingﬂﬁamﬂam%
- : EAHRE . | Op1= i :
WDT_LOCKI= & > TEAHRESNET if not reset by setting WDT_CLR.
) 0b0 = Watchdog timer can be enabled and disabled
VAVFRYT - AT —DHFRFRERE | with WDT_EN.
WDT_LOCK 0 Ev ko WDT_ENZRLTHAY—%T 4 | 0b1 = Watchdog timer cannot be disabled with

WDT_EN. However, WDT_EN can still be used to
enable the watchdog timer.

CNFG_SBB_TOP (0x28)

BLTLEEL,

BIT 7 5 4 3 2 1 | 0
Field GPION)I(—LP - - - - DRV_SBBJ[1:0]
Reset OTP - - - - OoTP
IT\ccess Write, Read - - - - Write, Read

ype
Evbk:74—ILE Ev b % EA Fa—F

0b0 = Disable low-power mode feature for all SIMO
channels.
0b1 = Automatic low-power mode feature for all

GPIOX LPM - 2THSIMOF ¥ U RILDEFEE— FH#EEZE | SIMO channels when ALT_GPIOx = 0.

= filfEl, GPIOXDHKEE— FEHEMIE, 0b1 = Active-high GPI, controls whether SBBO is set by
TV_SBBO or TV_SBB0_DVS when ALT_GPIO0 = 1.
0b1 = Active-high GPO of flexible power sequencer
active-high output for SBB2 when ALT_GPIO1 = 1.
SIMOSUSTE (27 v>3L) WA, | 000 oo e
DRV_SBB 1:0 HMICOVTIER. BHEEOEY Y avES '

0b10 = A little slower than 0b01.
0b11 = A little slower than 0b10.

CNFG_SBBO0_A (0x29)

BIT 7| 5 4 | 3 | 2 1 0
Field TV_SBBO0[7:0]
Reset oTP
Access Write, Read
Type

analog.com.jp

Analog Devices | 77



https://www.analog.com/jp/index.html

MAX77646/MAXT77647

ENYTYUEGOD—REIL - 7TYH5r— 3 UEIFIC
SHARKBELXaL—42 & 1{E0 LDO #NE L 1=

HEEEERE®D SIMO PMIC

Evb-74—IF Ev bk B Ta—F
0x00 = 0.500V
0x01 = 0.525V
0x02 = 0.550V
0x03 = 0.575V
0x04 = 0.600V
SIMORREEF + > % L00 BEH H BT, gzg: = ggggx
TV_SBBO 7:0 CD8Ey FDHERIL., 0.5VHSIREYS5.1V 0x07 = 0-675V
SR % LU S bt } 29 ’

THH 525mVEH DRI ZERBE TT 0x08 = 0.700V
0xB6 = 5.050V
0xB7 =5.075V
0xB8 = 5.100V

0xB9 to OxFF = RSVD

CNFG_SBB0_B (0x2A)

BIT 7 | s 5 | 4 | 3 2 | 1 | o
Field OP_MODE[1:0] IP_SBBO0[2:0] EN_SBBO0[2:0]
Reset OTP OTP OTP
¢;:;:ss Write, Read Write, Read Write, Read

Eybk:-24—ILE Ev b B ER Fa—F
0b00 = Automatic
. 0b01 = Buck mode
P_MODE 7: —F,
OP_MO 6 SBBODEIEE— F 0b10 = Boost mode
0b11 = Buck-boost mode
0b000 = 0.910A
IP_SBBO 5:3 SIMORETF v > RILOD E—Y ERHFIEME. | 0b001 = 0.700A
0b010 = 0.500A
0b000 = FPS slot 0
SIMOBISE T S LODA H— T, | oot P00t ]
FBEEFvY R R— 1o -
For SRABAT—7 5 T LT s | 00T TPS S0
EN_SBBO 2:0 VY HFPSRAY FEERLEYT, FE e .
Foo LR LEREMICA L E (XA TI=d 2 | 00100 = Off irrespective of FPS
AESHERBRLET, 0b101 = Same as 0b100
0b110 = On irrespective of FPS
0b111 = Same as 0b110
CNFG_SBB1_A (0x2B)

BIT 7 | 6 5 4 | 3 | 2 1 0

Field TV_SBB1[7:0]
Reset OoTP
¢ccess Write, Read

ype
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MAX77646/MAXT77647

ENYTYUEGOD—REIL - 7TYH5r— 3 UEIFIC
SHARKBELXaL—42 & 1{E0 LDO #NE L 1=

HEEEERE®D SIMO PMIC

Evbk:24—LF Ev b Bt TFa—F
0x00 = 0.500V
0x01 = 0.525V
0x02 = 0.550V
0x03 = 0.575V
0x04 = 0.600V
SIMORBETF v > 1D BEENERE, gzg: B g'gzgx
TV_SBB1 7:0 CD8Ey FDHERIL., 0.5VHSIREYS5.1V 0x07 = 0-675V
SR % WK N2 yretAE3F: 29 ’

TRHZ25mVIAHDEHAZERHTT 0x08 = 0.700V
0xB6 = 5.050V
0xB7 =5.075V
0xB8 = 5.100V

0xB9 to OxFF = RSVD

CNFG_SBB1_B (0x2C)

BIT 7 | s 5 | 4 | 3 I | o
Field OP_MODE([1:0] IP_SBB1[2:0] EN_SBB1[2:0]
Reset OTP OTP OoTP
l_?;:;:ss Write, Read Write, Read Write, Read

Evbk:-Z4—ILFK Ev b E LT TFa—F
0b00 = Automatic
. 0b01 = Buck mode
OP_MODE 7:6 SBB1 E—Fk,
- DBytE ) 0b10 = Boost mode
0b11 = Buck-boost mode
0b000 = 0.910A
IP_SBB1 5:3 SIMORBETF v > RILDE—Y ERFIEME,. | 0b001 = 0.700A
0b010 = 0.500A
0b000 = FPS slot 0
SIMOBISE T S DA F— T, | oot P00t ]
FBEEFvY R R— 1o -
e v R T e G g | 010 = FPS o2
EN_SBB1 2:0 VI BHFPSROY FEERLET, FE e .
Foo LR LEREMICA L E (XA TI=d 2 | 00100 = Off irrespective of FPS
fJ\E:)fJ\’éi%#R in_é_o 0b101 = Same as 0b100
0b110 = On irrespective of FPS
0b111 = Same as 0b110
CNFG_SBB2_A (0x2D)

BIT 7 | e 5 4 | 3 | 2 1 0

Field TV_SBB2[7:0]
Reset OoTP
Access Write, Read

Type
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MAX77646/MAXT77647

ENYTYUEGOD—REIL - 7TYH5r— 3 UEIFIC
SHARKBELXaL—42 & 1{E0 LDO #NE L 1=

HEEEERE®D SIMO PMIC

Evbk:24—LF Ev b Bt TFa—F
0x00 = 0.500V
0x01 = 0.525V
0x02 = 0.550V
0x03 = 0.575V
0x04 = 0.600V
SIMOSEETF ¥ >4 IL20) BiEH A BT, gzg: B g'gzgx
TV_SBB2 7:0 CM8E Y DML, 0.5V SIRE Y51V 0x07 = 0'675\/
SR % LU S bt } 29 ’

THH 525mVEH DRI ZERBE TT 0x08 = 0.700V
0xB6 = 5.050V
0xB7 =5.075V
0xB8 = 5.100V

0xB9 to OxFF = RSVD

CNFG_SBB2_B (0x2E)

BIT 7 | 6 5 | 4 | 3 2 | 1 \ 0
Field OP_MODE[1:0] IP_SBB2[2:0] EN_SBB2[2:0]
Reset OoTP OoTP OoTP
Access Write, Read Write, Read Write, Read
Type

Evyb-74—ILE Ev b HiEA Ta—F
0b00 = Automatic
. 0b01 = Buck mode
P_MODE 7: — K,
OP_MO 6 SBB2DOEIEE— F 0b10 = Boost mode
0b11 = Buck-boost mode
0b000 = 0.910A
IP_SBB2 5:3 SIMORBETF v > RIN2MOE—- EFFIBR{E, | 0b001 = 0.700A
0b010 = 0.500A
0b000 = FPS slot 0
SIMOBISEF L2004 H— T, | oot PO oot
F+ 1~ N °
. . 0b010 = FPS slot 2
Fr o RUBNRT =T Y THELVNRT=FT | o0 eog :lzt 3
EN_SBB2 2:0 VI HFPSROy FEEIRLET, F=1& 0b100 = Off tive of FPS
F o UL ERMBISA L EA TI2T S ~ ITeSpective o
AESHERBRLET, 0b101 = Same as 0b100
0b110 = On irrespective of FPS
0b111 = Same as 0b110
CNFG_DVS_SBBO0_A (0x2F)

BIT 7 | s 5 4 | 3 | 2 1 0

Field TV_SBBO0_DVS§[7:0]
Reset OoTP
?ccess Write, Read

ype
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MAX77646/MAXT77647 ENYTYHEGO—REIL - 7TT)5r— 3 omEIFIC
SHARBEELXaL—2&1EDLDO #RNE LT=-
HBEEREBE/RED SIMO PMIC

Evbk:24—LF Evbk

%II':

B Fa—F

0x00 = 0.500V
0x01 = 0.525V
0x02 = 0.550V
0x03 = 0.575V
0x04 = 0.600V
0x05 = 0.625V
0x06 = 0.650V
0x07 = 0.675V
0x08 = 0.700V

SIMORBEF ¥ > RIO0DBEZEHNEE,
TV_SBBO_DVS 7:0 CM8E Y DML, 0.5V SIaE Y51V
T4 %25mVEH DR EEREE TS,

0xB6 = 5.050V
0xB7 = 5.075V
0xB8 = 5.100V
0xB9 to OxFF = RSVD

CNFG_SBB_BTM (0x30)

BIT 7 6 5 4 3 2 1 0

. DIS_LPM_S | DIS_LPM_S | DIS_LPM_S
Field - - 582 581 BBO ADE_SBB2 | ADE_SBB1 | ADE_SBBO

Reset - - 0b0 0b0 0b0 OoTP OoTP OTP

Access
Type

- - Write, Read | Write, Read | Write, Read | Write, Read | Write, Read | Write, Read

Evb-74—IF Ev bk A TFa—F

0b0 = Automatic low-power mode feature for SBB2

DIS_LPM_SBB2 5 SBB2M HEBBHE— FEEMIL, )
- - ERERRES ERM 0b1 = Disable low-power mode feature for SBB2

0b0 = Automatic low-power mode feature for SBB1

DIS_LPM_SBB1 4 SBB1®M HEBHE— FEEMIL.
- - EMERRESN kz Rt Ob1 = Disable low-power mode feature for SBB1

0b0 = Automatic low-power mode feature for SBBO

DIS_LPM_SBBO 3 HEBEHE— FE2EM1E,
- - SBBOO B MEHRE ] Kz Rt Ob1 = Disable low-power mode feature for SBBO

0b0 = The active-discharge function is disabled.
When SBB2 is disabled, its discharge rate is a
function of the output capacitance and the external
load.

SIMOEREEF v v RIL2DT Y 74 IE% | 0b1 = The active-discharge function is enabled.
ADE_SBB2 2 = ﬂ:* N TATHEE | | hen sBB2 is disabled, an internal resistor

(Rap_sss2) is activated from SBB2 to PGND to help
the output voltage discharge. The output voltage
discharge rate is a function of the output
capacitance, the external loading, and the internal
Rap_sse2 load.

0b0 = The active-discharge function is disabled.
When SBB1 is disabled, its discharge rate is a
function of the output capacitance and the external
load.

SIMORREF v VR IL1DT Y F 1 THE%4 | 0b1 = The active-discharge function is enabled.
ADE_SBB1 ! ﬁiﬁ]ﬂ:ﬁ ) When SBB1 is disabled, an internal resistor

(Rap_sss1) is activated from SBB1 to PGND to help
the output voltage discharge. The output voltage
discharge rate is a function of the output
capacitance, the external loading, and the internal
RAD_SBB1 load.
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MAX77646/MAXT77647 ENYTYHEGO—REIL - 7TT)5r— 3 omEIFIC
SHARBEELXaL—2&1EDLDO #RNE LT=-
HBEEREBE/RED SIMO PMIC

Evb-74—IF Evbk B TFa—F
0b0 = The active-discharge function is disabled.
When SBBO is disabled, its discharge rate is a
function of the output capacitance and the external
load.
SIMOEEETF v+ > R JLOD = ¢ TE 0b1 = The active-discharge function is enabled.
ADE_SBBO0 0 ﬁ*ﬁ]{l:.ﬂlﬁé b 7T TREE When SBBO is disabled, an internal resistor
ke (Rap_ssso) is activated from SBBO to PGND to help
the output voltage discharge. The output voltage
discharge rate is a function of the output
capacitance, the external loading, and the internal
Rab_sseo load.
CNFG_LDO_A (0x38)
BIT 7 6 5 a | 3 | 2 1 0
. TV_OFS_L .
Field DO TV_LDOI6:0]
Reset OoTP OTP
Access Write, Read Write, Read
Type
Evybk:-24—LF Ev b Bt TFa—F
TV OFS LDO 7 LDODHAEE., COE Y ME, LDODH A | 0b0 = No offset
- - BEIC1.325VDA 7€y bEBERLET, 0b1 = 1.325V Offset
0x00 = 0.500V
0x01 = 0.525V
0x02 = 0.550V
0x03 = 0.575V
0x04 = 0.600V
0x05 = 0.625V
0x06 = 0.650V
LDOM HEEH NERE, 0x07 = 0.675V
TV LDO 6:0 ZO7E Y FOERIE. 0.5V DIEEY 0x08 = 0.700V
- ’ 3.675VTH#4> 5 25mVEI A4 D IR AR ER K
TY. OX7E = 3.650V
0x7F = 3.675V
When TV_LDOI[7] = 0, TV_LDOI6:0] sets the LDO's
output voltage range from 0.5V to 3.675V.
When TV_LDOI[7] = 1, TV_LDOI6:0] sets the LDO's
output voltage from 1.825V to 5V.
CNFG_LDO_B (0x39)
BIT 7 6 5 4 3 2 | 1 | o
Field - - - LDO_MD ADE_LDO EN_LDO[2:0]
Reset - - - OoTP OoTP OoTP
¢ccess - - - Write, Read | Write, Read Write, Read
ype
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MAX77646/MAXT77647

ENYTYUEGOD—REIL - 7TYH5r— 3 UEIFIC
SHARKBELXaL—42 & 1{E0 LDO #NE L 1=

HEEEERE®D SIMO PMIC

Evbk:24—LF Evbk

%II':

B

Fa—F

LDO_MD 4

LDODO#EEE— K,

0b0 = Low dropout linear regulator (LDO) mode
Ob1 = Load switch (LSW) mode

ADE_LDO 3

LDOD 7Y 74 TREEEMIE.

0b0 = The active discharge function is disabled.
When LDO is disabled, its discharge rate is a
function of the output capacitance and the external
load.

Ob1 = The active discharge function is enabled.
When LDO is disabled, an internal resistor (Rap_Loo)
is activated from LDO to GND to help the output
voltage discharge. The output voltage discharge rate
is a function of the output capacitance, the external
loading, and the internal Rap oo load.

EN_LDO 2:0

LDOD A +—TJILHlE, F¥ o RILDHINT—
Ty TBEEUNRT—F D F BFPSROY b
FRINLET, FEEFvoRILEREICA
VERIEFTITTEINESIHEEIRLET,

0b000 = FPS slot 0

0b001 = FPS slot 1

0b010 = FPS slot 2

0b011 =FPS slot 3

0b100 = Off irrespective of FPS
0b101 = Same as 0b100

0b110 = On irrespective of FPS
0b111 = Same as 0b110
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MAX77646/MAXT77647 ENYTYHEGO—REIL - 7TT)5r— 3 omEIFIC
SHARBEELXaL—2&1EDLDO #RNE LT=-
HBEEREBE/RED SIMO PMIC

REMGT TY 47— 3 VER
KREMWGET7 TV 45— a VER

MAXT77646
[ ViN_sBB >—* IN_SBB
CIN_sBB
22uFHOV g PGND SBBO VsBBO >—
00 — [Vsmr >—
L SIMO BUCK-BOOST SBB2 o—{ Vsss2z —
1.5uH l
I_/YY\ LXA L L L o
TTE
(0603)
} BST
CasT
0‘1(5%?')3\/ SYSTEM
N LDO RESOURCES
= VseBo |
RSEL_SBB0 LDO/
47—“NV LDSW LDO
RSEL_SBB! s [ Vibo >—
w 1.0uF/10V
RSEL_SBB2 SIMOILDO T (0603)
w CONTROLLER
RSEL_LDO
ENO
RSEL_IPK ToP " :
w LEVEL ENT |
EN2 5]
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MAX77646/MAXT77647 ENYTYHEGO—REIL - 7TT)5r— 3 omEIFIC
SHARBEELXaL—2&1EDLDO #RNE LT=-
HBEEREBE/RED SIMO PMIC

REMWLBT TV r—2a VER (&E)

MAX77647
[ Vin_ses >—o IN_SBB
CIN?SBB
224FH0V | PGND SBB0 VsBBo >—
(0603) < S851 [ Ves >—
) SIMO BUCK-B0OST SBB2 —{ Vsez >—  gysTEM
150H l RESOURCES
l_rm LXA —————— 2uF1ov
LXB I I (0603)
| BST
Cosr
0.1uF
6.3V
(0201) IN_LDO Vssso |
LDO
LDO . Voo
1.0pF/0V
(0603)
Vio]
APPLICATION
< _GPIOO GPIO0 1.0uF/10V
PROCESSOR
{_GPiot GFIO! TOP LEVEL, sonl ¥ @ S
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