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ABSOLUTE MAXIMUM RATINGS

IN, IN5, IN6, IN67, EN2, EN34, EN5, LBO, RSO, MR, SET1,

SET2, V1, V2, V3, V4, SCL, SDA,

SRAD t0 AGND ..ot
LBF, LBR, EN1, RAMP to AGND
V810 AGND.......ccoooiiiiiiii
V510 AGND.......cooiiiiiiiii

V6, V7 to AGND
PV1to PG1.......

PV21OPG2 ..o
PVB 1O PGB ..o
PVAtO PG4 ..o
PV, PV1, PV2, PV3, PV4, IN8 to IN
LX1 Continuous RMS Current (Note 1)

-0.3Vto +7.5V
...-0.3V to (VIN + 0.3V)
-0.3V to (Ving + 0.3V)
-0.3Vto (V|N5 + 0.3V)
...-0.3V to (V|Ne7 + 0.3V)
-0.3Vto +7.5V
-0.3Vto +7.5V
-0.3Vto +7.5V

X2 Continuous RMS Current (Note 1) .........ccccooviiiiiiennn, 2.0A
X3 Continuous RMS Current (Note 1) ......cccooviiiiiiiii 2.6A

X4 Continuous RMS Current (Note 1) ..o 1.0A
PG1, PG2, PG3, PG4, EP to AGND....... 0.6V to +0.6V
GND to AGND ..ot 0.3V to +0.3V

All REGx Output Short-Circuit Duration...................... Continuous
Continuous Power Dissipation (Ta = +70°C)

40-Pin Thin QFN (derate 35.7mW/°C above +70°C).....2857mW
Operating Temperature Range ..........c.cccccoeee. -40°C to +85°C
Junction Temperature..................
Storage Temperature Range...............
Lead Temperature (soldering, 10S) ........ccccoceiviviinninnn. +300°C

Note 1: LX_ has internal clamp diodes to PG_ and PV_. Applications that forward bias these diodes must take care not to exceed
the IC’s package power-dissipation limits.

Stresses beyond those listed under “Absolute Maximum Ratings” may cause permanent damage to the device. These are stress ratings only, and functional
operation of the device at these or any other conditions beyond those indicated in the operational sections of the specifications is not implied. Exposure to
absolute maximum rating conditions for extended periods may affect device reliability.

ELECTRICAL CHARACTERISTICS

(VIN = VIN5 = ViNe7 = VINg = 3.6V, Figure 3, Ta = -40°C to +85°C, unless otherwise noted. Typical values are at Ta = +25°C.) (Note 2)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
PV1, PV2, PV3, PV4, IN, IN8 PV1, PV2, PV3, PV4, IN, and IN8 must be
VIN 2.6 6.0 V
Supply Voltage Range connected together externally
IN Undervoltage-Lockout VIN rising 2.250 2400 2.550
VuvLo - %
Threshold VN falling 2200 2350 2525
IN Overvoltage-Lockout VIN rising 6.20 635 6.50
VovLo - %
Threshold VN falling 6.00 6.15 6.30
Only V8 on (deep-sleep 20
power mode)
V1, V2, and V8 on;
V1 and V2 in normal (skip) 50
operating mode
V1, V2, V5, and V8 on
(sleep power mode); %
N+ No load V1 and V2 in normal (skip)
o load; ;
lpvi+IPva+ | SDA = SCL < V8 operating mode
Input Current Ipva+IPva+ VA1, V2, V3, V4, V5, and V8 on HA
liNs + (run power mode); 140
lIN67+ liNg V1, V2, V3, and V4 in normal
(skip) operating mode
V1,V2,V3, V4, V5, V6, V7,
and V8 (all on); 250
V1, V2, V3, and V4 in normal
(skip) operating mode
Undervoltage lockout, VIN = 2.2V 1.5
Overvoltage lockout, VN = 6.5V 25
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ELECTRICAL CHARACTERISTICS (continued)

(VIN = VIN5 = ViNe7 = VINg = 3.6V, Figure 3, Ta = -40°C to +85°C, unless otherwise noted. Typical values are at Ta = +25°C.) (Note 2)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS

PWM Switching Frequency fow 1.9 2.0 2.1 MHz

REG1—SYNCHRONOUS STEP-DOWN DC-DC CONVERTER (MAX8660, MAX8660A only)
SET1 = IN, Vpy1 = 4.2V, load = 600mA 3250 3.300 3.350

V1 Voltage SET1 not connected =V, =3.6V,

Accurac?/—l\/IAX8860 Vi load = 600mA " 2955 3000 3045 v
SET1 = AGND, Vpy1 = 3.6V, load = 600mA 2.807 2850 2.893

V1 Voltage SET1 = IN, Vpy1 = 4.2V, load = 600mA 2463 2500 2.538

Accuracy—MAXB660A V1 SET1 not connected, Vpy1 = 3.6V, 600mA 1.970 2.000 2.030 \
SET1 = AGND, 3.6V, load = 600mA 1.773 1.800 1.827

V1 Load Regulation Load = 0 to 1200mA -1.5 %/A

V1 Line Regulation 0.15 %[V

SET1 Input Leakage Current 0.01 PA
Load = 800mA (Notes 3, 4) 150

V1 Dropout Voltage mV
Load = 1200mA (Notes 3, 4) 200

p-Channel On-Resistance 0.12 Q

n-Channel On-Resistance 0.15 Q

-Channel Current-Limit

'Fr)hreshold 15 18 22 A

n-Channel Zero-Crossin

Threshold 9 25 mA

n-Channel Negative Current Limit Forced-PWM mode only -975 mA

REG1 Maximum Output Current louT1 2.6V <Vpy1 <6V (Note 5) 1.2 A

V1 Bias Current 5 pA
Vpvi =6V, LX1 = Ta = +25°C 2 +0.03 +2

LX1 Leakage Current PG1 or PV1, pA
VENT = OV Ta = +85°C +0.2

To V1 = 3.3V (total ramp time is 450us for

Soft-Start Ramp Rate—MAX8660 all V1 output voltages) 5 7 9 mV/us
Soft-Start Ramp Rate— To V1 = 2.5V (total ramp time is 450us for
3 5 7 \Y
MAX8660A all V1 output voltages) mvips
V5 to V1 Enable Time tyMHVSH1 | Figure 6 350 us
Internal Off-Discharge Resistance 650 Q
Minimum Duty Cycle Fo.rced—PW'l\/I mode only, min duty cycle in 167 %
skip mode is 0%
Maximum Duty Cycle 100 %
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ELECTRICAL CHARACTERISTICS (continued)

(VIN = VIN5 = ViNe7 = VINg = 3.6V, Figure 3, Ta = -40°C to +85°C, unless otherwise noted. Typical values are at Ta = +25°C.) (Note 2)

PARAMETER | SYMBOL | CONDITIONS MIN TYP MAX | UNITS
REG2—SYNCHRONOUS STEP-DOWN DC-DC CONVERTER
SET2 = IN, Vpy2 = 4.2V, load = 600mA 3250 3.300 3.350
V2 Voltage SET2 not connected, Vpy2 = 3.6V,
Accuraci—MAXSﬁBO v load = 600mMA i 2463 2500 2538 v
SET2 = AGND, Vpy2 = 3.6V, load = 600mA 1.773 1.800 1.827
SET2 = IN, Vpy2 = 4.2V, load = 600mA 2.463 2.500 2.538
V2 Voltage Accuracy—MAX8660A | ve | SET2not connected, Vpyz = 3.6V, 1970 2000 2030 | V
load = 600mMA
SET2 = AGND, Vpy2 = 3.6V, load = 600mA 1.773 1.800 1.827
V2 Load Regulation Load = 0 to 900mA -1.7 %lA
V2 Line Regulation 0.15 %IV
SET2 Input Leakage Current 0.01 pA
V2 Dropout Voltage Load = 900mA (Notes 3, 4) 225 mV
p-Channel On-Resistance 0.18 Q
n-Channel On-Resistance 0.15 Q
p-Channel Current-Limit Threshold 1.10 1.30 1.50 A
n-Channel Zero Crossing Threshold 25 mA
n-Channel Negative Current Limit Forced-PWM mode only -800 mA
REG2 Maximum Output Current louT? 2.6V < Vpy2 <6V (Note 5) 0.9 A
V2 Bias Current 5 uA
Vpv2 =6V, Ta = +25°C 2 +0.03 +2
LX2 Leakage Current LX2 = PG2 or PV2, uA
VEN?2 = OV Ta = +85°C 0.2

To V2 = 1.8V (total ramp time is 450us for

Soft-Start Ramp Rate all V2 output voltages) 2 4 6 mV/us
V5 to V2 Enable Time tyMHVSH2 | Figure 6 350 us
Internal Off-Discharge Resistance 650 Q
Minimum Duty Cycle Forced-PWM mode only; min duty cycle in 16.7 %

skip mode is 0%
Maximum Duty Cycle 100 %
REG3—SYNCHRONOUS STEP-DOWN DC-DC CONVERTER

REGS3 default output voltage, Vpy3 = 3.6V,

load = 600mMA 1.379 1.400 1.421 \
V3 Output Voltage Accuracy V3 -

REG3 serial programmed from 0.9V to 1.8V, 15 +15 o

load = 600mA (Note 6) : : °
V3 Load Regulation Load = 0 to 1600mA -17 mV/A
V3 Line Regulation (Note 7) 0.05 %N
p-Channel On-Resistance 0.12 Q
n-Channel On-Resistance 0.08 Q
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ELECTRICAL CHARACTERISTICS (continued)

(VIN = VIN5 = VINe7 = VINg = 3.6V, Figure 3, Ta = -40°C to +85°C, unless otherwise noted. Typical values are at Ta = +25°C.) (Note 2)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
p-Channel Current-Limit Threshold 1.85 2.15 2.45 A
n-Channel Zero-Crossing Threshold 25 mA
n-Channel Negative Current Limit Forced-PWM mode only -0.8 A
REG3 Maximum Output Current louts |2.6V<Vpyz_ <6V (Note 5) 1.6 A
V3 Bias Current 0.01 pA

Vpvs =6V, Ta = +25°C 2 4003  +2
LX3 Leakage Current LX3 = PG3 or PV3, pA
VEN34 = OV Ta = +85°C 0.24
Soft-Start Ramp Rate RraMP = 56kQ to 1.4V 8 mV/us
V3 Dynamic-Change Ramp Rate RRrAMP = 56kQ 10 mV/us
EN34 to V3 Enable Time tPHLVTH3 | Powering up to 1.4V, Figure 6, Rramp = 56kQ 400 us
Internal Off-Discharge Resistance 550 Q
Minimum Duty Cycle Ziirgfnd(;g\é\’i'\s" gj/fde only, min duty cycle in 16.7 %
Maximum Duty Cycle 100 %
REG4—SYNCHRONOUS STEP-DOWN DC-DC CONVERTER
REG4 default out
Vovs = 3.6V, loa dp:tggétiie’ 1379 1.400  1.421 v
V4 Output Voltage Accuracy V4 -
REG4 serial programmed from 0.9V to 1.8V, 15 15 %
load = 200mA (Note 6)
V4 Load Regulation Load = 0 to 400mA -40 mV/A
V4 Line Regulation (Note 7) 0.1 %IV
p-Channel On-Resistance 0.37 Q
n-Channel On-Resistance 0.3 Q
p-Channel Current-Limit Threshold 0.05 0.78 0.90 A
n-Channel Zero-Crossing Threshold 25 mA
n-Channel Negative Current Limit Forced-PWM mode only -975 mA
REG4 Maximum Output Current louT4 2.6V <Vpy3z <6V (Note 5) 0.4 A
V4 Bias Current 0.01 PA
Vpyvs = 6Y, Ta = +25°C -2 +0.02 +2
LX4 Leakage Current LX4 = PG4 or PV4, PA
VEN34 = OV Ta = +85°C 0.12
Soft-Start Ramp Rate RrAaMP = 56kQ to 1.4V 8 mV/us
V4 Dynamic-Change Ramp Rate RrAMP = 56kQ 10 mV/us
EN34 to V4 Enable Time tPHLVTH4 | Powering up to 1.4V, Figure 6, RrRamp = 56kQ 400 ys
Internal Off-Discharge Resistance 550 Q
Minimum Duty Cycle zlfirgenitzzvi'\s/l (r;/i)de only, min duty cycle in 16.7 %
Maximum Duty Cycle 100 %
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ELECTRICAL CHARACTERISTICS (continued)

(VIN = VIN5 = ViNe7 = VINg = 3.6V, Figure 3, Ta = -40°C to +85°C, unless otherwise noted. Typical values are at Ta = +25°C.) (Note 2)

PARAMETER | symBoL | CONDITIONS MIN TYP  MAX | UNITS
REG5 LDO
IN5 Input Voltage Range VIN5 2.35 VIN V
REG5 default output voltage, 2.35V < VN5 <
6V, load = 0 to 200mA 1764 1800 1836 v
V5 Output Voltage V5
REGS5 serial programmed from 1.7V to 2.0, 2 w2 o
2.35V < VN5 < 6V, load = 0 to 200mA °
V5 Output Current Limit louTs 225 350 500 mA
V5 Output-Voltage Noise 10Hz to 100kHz, loyTs = 10mA 160 UVRMS
V5 Power-Supply Rejection VINs = (V5 + 1V), louTs = 10mA, f = 10kHz 40 daB
) Powering up to 1.8V (total ramp time is
V5 Soft-Start Ramp Rate 2250 for all V5 output voltages) 5 7 9 mV/us
ENS5 to V5 Enable Time tSEHVMH | Figure 6 290 us
V5 Dynamic-Change Ramp Rate RraMP = 56kQ 10 mV/us
Internal Off-Discharge Resistance 2 kQ
REG6, REG7 LDOs
IN67 Input Voltage Range VIN67 2.35 VIN V
FPE(;}F? ngi thgo\? ug;?tb\/oét:rgiael V6 | Setting from 1.8V to 3.3V in 0.1V steps, 3 3 y
» SOLDY V7 load = 0 to 300mA °
Input)
V6, V7 Dropout Voltage 3V mode, load = 300mA (Note 3) 55 100 mV
V6, V7 Output Current Limit louts |y 67 = 3.6V 750 mA
lout7
) Powering up to 3.3V, (total ramp time is
V6, V7 Soft-Start Ramp Rate 450ps for all V6/V7 output voltages) 5 ! 9 mV/ks
Internal Off-Discharge Resistance 350 Q
REGS8 ALWAYS-ON LDO
Load = 0to 15mA 3.168 3.300 3.432
V8 Output Voltage V8 \
Load = 30mA 2.800 3.2 3.432
V8 Dropout Voltage Load = 15mA (Note 3) 180 mV
V8 Output Current Limit louTs V8 = 2.5V 30 70 135 mA
Internal Off-Discharge Resistance 1.5 kQ
LOW-BATTERY DETECTOR (LBF, LBR, LBO)
Low-Battery Falling Threshold VIBFTH 1.182 1.200 1.218 V
Low-Battery Rising Threshold VLBRTH 1.231 1.250 1.268 \
LBO, RSO Output-High Leakage ViN = 6V, TA = +25°C 0.2 UA
Current
_ 2.6V <VINZ 6V, sinking 3mA 0.2
LBO Output Low Level — V
VIN = 1V, sinking 100pA 0.4
Minimum Vi for LBO Assertion bl?/?(l)s forced low when the device is in ’ v
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ELECTRICAL CHARACTERISTICS (continued)

(VIN = VIN5 = VINe7 = VINg = 3.6V, Figure 3, Ta = -40°C to +85°C, unless otherwise noted. Typical values are at Ta = +25°C.) (Note 2)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS

LBO Deassert Delay tvBHBFH | Figure 6 0 3 s
) Ta = +25°C -50 0 +50

LBF and LBR Input Bias Current nA

Ta = +85°C 0.5

RESET (MR, RSO)

RSO Threshold VRsSOTH | Voltage on V8, falling, hysteresis is 5% (typ) 2.1 2.2 2.3 \

RSO Deassert Delay tvBHRSTH | Figure 6 20 24 28 ms

gige?:“p“m'gh Leakage VIN = 6V, Ta = +25°C 02 UA

__ 2.6V <VIN L6V, sinking 3mA 0.2

RSO Output Low Level — \

VIN = 1V, sinking 100pA 0.4

Minimum Vi for RSO Assertion E\S/E)Os forced low when the device is in ’ v

MR Input High Level 26V<VINSBY 1.4 \%

MR Input Low Level 2.6V<VINSBY 0.4 v

MR Input Leakage Current VIN=6Y, Ta = +25°C -0.2 +0.2 pA

MR Minimum Pulse Width tMR 1 s

THERMAL-OVERLOAD PROTECTION

Thermal-Shutdown Temperature Ty rising +160 °C

Thermal-Shutdown Hysteresis 15 °C

ENABLE INPUTS (EN1, EN2, EN34, EN5)

EN_ Input High Level 26V<VINSBY 1.4 \

EN_ Input Low Level 26V <VINSBY 0.4 \Y,

EN_ Input Leakage Current VIN =6V, Ta = +25°C -0.2 +0.2 pA

I12C LOGIC (SDA, SCL, SRAD)

SCL, SDA Input High Voltage 1.4 \

SCL, SDA Input Low Voltage 0.4 vV

SCL, SDA Input Hysteresis 0.1 Vv

SCL, SDA Input Current Ta = +25°C, IN = AGND, V|N = 6V -10 +10 pA

SDA Output Low Voltage 2.6V <VIN <6V, sinking 3mA 0.2 Y

SRAD Input High Level 26V<VINSBY 1.4 V

SRAD Input Low Level 2.6V<VINSBY 0.4 \

SRAD Input Leakage Current VIN =6V, Ta = +25°C -0.2 +0.2 PA
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ELECTRICAL CHARACTERISTICS (continued)

(VIN = VIN5 = VINe7 = VINg = 3.6V, Figure 3, Ta = -40°C to +85°C, unless otherwise noted. Typical values are at Ta = +25°C.) (Note 2)

PARAMETER | symBoL | CONDITIONS MIN  TYP  MAX | UNITS
12C TIMING
Clock Frequency fscL 400 kHz
Hold Time (Repeated) START '
Condition tHD:sTA | Figure 8 0.6 us
CLK Low Period tLow 1.3 us
CLK High Period tHIGH 0.6 us
Set-Up Time for a Repeated '
START Condition tsusTA | Figure 0.6 KS
DATA Hold Time tHD:DAT | Figure 9 0 Js
DATA Set-Up Time tsu:DAT | Figure 9 100 ns
Set-Up Time for STOP Condition tsu:;sTo | Figure 8 0.6 ys
Bus-Free Time Between STOP ¢ 13 s
and START BUF : b
Maximum Pulse Width of Spikes
that Must Be Suppressed by the 50 ns
Input Filter of Both DATA and
CLK Signals
Note 2: Limits are 100% production tested at Ta = +25°C. Limits over the operating temperature range are guaranteed through cor-

Note 3:
Note 4:

Note 5:

Note 6:
Note 7:

10

relation using statistical quality control (SQC) methods.

The dropout voltage is defined as V|N - VouT when Vout is 100mV below the nominal value of VouT.

Dropout voltage (Vpo) is a function of the p-channel switch resistance (RpcH) and the inductor resistance (RL).
The given values assume R = 50mQ for the REG1 inductor and 67mQ for the REG2 inductor:

Vpo = ILoAp (Rp + RL)
The maximum output current (IOUT(MAX)) is:

LM - Vout(1-D)
lOUT(MAX) = 2xtxL
N (1-D)
1+(RN +RL)————
+En I')2xfo

where:
RN = n-channel synchronous rectifier RDS (on)
Rp = p-channel power switch RDS (on)
RL = external inductor ESR
loUT(MAX) = maximum output current provided by the PMIC
IOUT(TARGET) = maximum desired output current
f = operating frequency minimum
L = external inductor value
Tested at 1.4V, default output voltage.
All output voltages are possible in normal mode. In forced-PWM mode, the minimum output voltage is limited by 0.167 x
VIN. For example, with VN = 5.688V, the minimum output is 0.95V.
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(Circuit of Figure 3, VIN = 3.6V, Ta = +25°C, unless otherwise noted.)
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(Circuit of Figure 3, VIN = 3.6V, Ta = +25°C, unless otherwise noted.)
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REG1 EFFICIENCY vs. LOAD CURRENT

REG1 OUTPUT VOLTAGE vs. INPUT VOLTAGE

3.6 T T " 5
DROPOUT ILoaD = 10mA E
/ £
3.4 ¥ z
32 / T
3.0 ILoAD = 1000mA
2.8 /
2.4
3.3V OUTPUT
2.2 . .
25 30 35 40 45 50 55 60
INPUT VOLTAGE (V)

REG1 OUTPUT VOLTAGE vs. TEMPERATURE

40
38
36
.34
32
30
28
.26
24
22
20

=
E
&
=
<]
>
=
s ]
o
(oW
o
(o'
o
600mA LOAD —
|
40 15 10 35 60 85
TEMPERATURE (°C)

REG 1 HEAVY-LOAD SWITCHING WAVEFORMS

Vixt

Vi

It

MAX8660 toc
erererrerey

42VINPUT ..
1A LOAD

400ns/div

2V/div

2mV/div

Vin

Vi

REG1 LINE TRANSIENT

MAXB660 toc08

v S0V

—

3.6V

J vidiv

(R

Ve

DY N

600mA LOAD,
Vi=

100mV/div

3.3V

40us/div

REG1 DROPOUT VOLTAGE vs. LOAD GURRENT

300

250

no
=3
S

I3y
=}

o
S

o
t=}

o

THE NOMINAL ESR OF TOKO'S 1.2 uH
DE2812C INDUCTOR IS 44mg2. THE NOMINAL
p-CHANNEL RESISTANCE OF THE REG1 IS
120m. THE SLOPE OF THIS LINE SHOWS THAT
THE TOTAL REG1 DROPOUT RESISTANCE OF AN
AVERAGE PART, BOARD, INDUCTOR
COMBINATION IS 172mQ.

]

|

MAX8660 toc11

v

/

/

/

/

0

200

400 600 800
LOAD CURRENT (mA)

1000 1200

REG1 LIGHT-LOAD SWITCHING WAVEFORMS

50 S | A T |

Vi

IL1

MAX8660 toc1
T T

-~ J2vidiv

20mV/div

200mA/div

» /L\

N
3.8V INPUT, 20mA LOAD

0A

2us/div

MAXIV



ENANP T or—2 3 VEIF
BEEEEGE. SNE. Elg PMIC

EFFICIENCY (%)

OUTPUT VOLTAGE (V)

4 r
REEBEREES) g
(Circuit of Figure 3, VIN = 3.6V, Ta = +25°C, unless otherwise noted.) :
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20us/div 400ns/div 2us/div

MAXIV 13




MAX8660/MAX8660A/MAX8661

ENANP T r—2 3 VEIF
BREFEEHTE. SHNE. Flg PMIC

REBERMEERSE)

(Circuit of Figure 3, VIN = 3.6V, Ta = +25°C, unless otherwise noted.)
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(Circuit of Figure 3, VIN = 3.6V, Ta = +25°C, unless otherwise noted.)
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(Circuit of Figure 3, VIN = 3.6V, Ta = +25°C, unless otherwise noted.)
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(Circuit of Figure 3, VIN = 3.6V, Ta = +25°C, unless otherwise noted.)
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BRERETERELE T, SO TIE. [O—/ VY7 UsHEER(BO. LBF. LBRIMIEZSIRL T 1ZEl,

22

LBR

LBR

A—/\y T JIRHEE ER AT, LBRDAL Y 3L MI1.25VTY, LBFZLBRICHE# I L. 50mVDER TR
ICEUE T, SWREREZT N WRIFFEIS. SERNEREFERL T<ZS|\ LBRT, BOAY IS
BELREHELET, SHACDWTE [O—/ VYT URRHEREBO. LBF. LBRIDEAZRL T /2SN,
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F#) Y b, MRANHAO—DEE, RSOAO—IEY, DU TPIVTHESNIL DZRINSNTT I AV~
BIC )Y beh&dd, FlCOTNG Y MEHRSO)EIUMRANIDIEZSRL T2,
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RAMP

RAMP

I EYUEREAN, RAMPEAGNDORICHERZERL T, L+ 1L —5DIEUREZRELE T,
FHICONTIE, [RLEUEREFRIERAMPDIREZEZRL T /ZE |,
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ENS

EN5

REGSA 2 —TIVATI. ENBE/NAICERENTDE, REGEN A UICHEWUET, ENSICIFERT) R
oD, RCEFERALTHODANICETEFEH L —T VR EaRRIDHIENTEZ T, ENSIFIntel
XScale 7Ot v HMDSYS_ENHATEHRENTDDNZEETT,
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PG3

PG3

REG3EFRI S R, PG1, PG2. PG3. PG4, HFIUAGNDZEMEICEHL T EE L\ F#MIC
DTIE. MAXBBBOMDEVH Y hDFT—5 2 — b EZRL TS,
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LX3

LX3

REG3ZA ¥4 )=k, LX3EREG3NA 5951 5L TLF2E 1 REG3H' 4y M VIREDE, X331V E-5VRITEYET,
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PV3

PV3

REG3ERAN, 4. 7uFDES Iy AT U TPVIEPG3Z G L TSRS\, TNTOPVIRF
HIUVINZAB THEICER T DRENDHY T T,
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By
n
O

F—TFRLA YUty N, RSO, Intel XScale 7Ot v ONRESETAAICER T BDH
EETY, MAX8660/MAX8661(MRSON SDHANO—DEE, LU 7L TRESNZL U2 FH
FRTFIALMECU Y hah, Oy HIEUy MREEICAUE T, 2MICDTI.
[ty MEHRSO)BLUMRANIDEESBL T LS,
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V3

V3

REG3EBERHAN, V3ZREG3DHABEICUMIRBEL TS HABEDT T AL MI1.AVTHY,
)TIA 5T T—2%8LTO.725V~ 1. 8VODEE CHERRECY , REG3H' 4y D HKREDE, V3
I3PREBT550Q %8B L CTAGNDIC FILE I EnEd, V3idintel XScale 7Ot HDVCC APPSICHR L £,
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EN34

EN34

REG3BFUREGAD T I T A TINAIN—=RITT7A32—TIVAS, EN34%E/\1 | EREITDHE. REG3&
REGAD@EmAH A #—TILEnZxd, EN34ZO—|ZERENd D&, 2T 5 71 —RATREG3EREGA%:
BRICA 2—TI T BT ENTEZT, EN34ITIZERT 2D H D=0, RCEFERLTHOANICETS
FH—T U RBEEET DI ENTEFET, EN34idintel XScale 7Ot Y HOPWR_ENE I TERENT DDA
BETY, FHAICDITIE. TREG3/REGA1 +—T7JL(EN34, EN3, EN4)IDIEAESREL T ZE 0,
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EN2

EN2

REG24 *r—T VAN, EN2ZNAIZERBIT D&, REG2A A CHE &9, EN2IZIFER TSR
n'bH2lzh. RCEERBLTHRDANICETD2FEH—r v XERRTHIENTEZ T, EN2(JIntel
XScale 7Ot v MDSYS_ENHATIHEN T DDAELETT,

33

SRAD

SRAD

TV RLZAA, SRADZAGNDIZHERT S D&, 7EY hDIL—T7 KL-2A0110 100 (Ox68)I75W &7,
SRADZINICIERTI D&, 77 RLZAH0110 101 (OXGACEBSNE Y, MAXBEE0/MAX866 1 1IEIAAERTHD
fedh, BBEEDAL—T7 FLZEY MIBIC0TT, 3HACDNTIE [RL—T7 RLRIDIEZSRL T /ZE0Y,

34

PG1

REG1ERI S K, PG1, PG2, PG3. PG4, HIUACNDZEME(IZHEHEL T EE )\ FEMIC
DT, MAXBBBOMEVHY hDFT—5 2 — b ZBRL TS,

GND

TSR, INTOCNDIHFZEPICHEBEL TS0,
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REGIRAvFT/)— R, LXIZREGIDA VT U ZITHHRL T EE 0

REGIA'> vy hFTD Y

35 REEDRS, LXNINAAVE=FVRIEIET,

— NC. | REBEHmAL

PV —

REG1ERAN. 4. 7uFDEZ I v o AT UFTPVIEPGTIZ L TS0,

IRTDOPViHF

36 BLUINEABCHEICERT 2REN BT,

— 4%

BREAN. INTOPVIRFHEIVINZAMTHEICER T DRENHY F T,

REG1A #—
EN1 —

TIWAH. EN1ZNAIZERBIS L. REGIAF /IZ/EY &Y, ENTIC
N'Holcth. RCEERLTHDANICETOFEH —r X ERETDHIENTEL T, EN1IJIntel

lFEXTUR

37 XScale 7O+ v HMSYS_ENHATEE T DN —BHTT,

— GND

T2 R INTOCNDIHFZEEPICHEHL TS0,

REG1&

[E&E AT, VIZREGTIOHAEBEICLU A
EOTEIRENZE T, Intel XScale 7O v HDIEE. V1ZEVCC IOXTEHRL TS0,

HERL TS, REGIDEABEIFSETTIC

REG1AY

38 Sy NI REEDRE. V1IENERTE50Q %@L CTAGNDIC FILF I anEd,

— GND

ISR INTOCNDIRFZEEPICHEHRL TS0,

SETH —

REGTEEEIRAN, SETIIILNIDODY TAATY, RITHLRTEDIC. SET1D#EHlC
FOTVIDHEABENERENE T, SET!

ICEDTEIRSNREGTDHABEIS. REGIDY T b

39 25— MNBBEDB®HTS Y FENET, RY— b7V TEHREOKTSETI 2ZE L THLENTT,

— GND

J22 R INTOCNDIRFZEPICEHEL TS0,

40 V4 i

REG47 4 — R/\Nv O AN, VAZREGADHEABEICUMITIEHRL TS0
BEOTT7AILMMI1.AVTHY ., DU TPIA 5T T —RTO.725V~1.8VOEHFE THAEABET,
REGAN U+ b RBEEDREE. VAIZRERTH550Q%@8L CAGNDIZ S IVLY D oEnEd, V4l
Intel XScale 7O+ v HMDVCC_SRAMIZHEE

REG4MDE A

LET,

TURR—

e | ep e | EUSVKICERLTSE, PGI,

ARy RIFTT Y RICERL T 2S00\ TUAR—
PG2. PG3. PG4. BELUVAGNDIZ T 2ENK TS RE#HRD

ARV Bo TOZR—

WENELBDDHITIESHYEEA, TTRR—
ICHoRZRET DIDDBNIEBELDTNE T,

Z RISy K
Z RISy RIZTARF S THA DERITBESNTHY.
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PDA. 1 >&—2v hEER. PLUHHEDHERLDV
NIVFATATRACARBEENZVRELTDZOMD
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WFET,
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122RLTWET, Intel@ 7O vHAEFERLZIXR
TLABREBBICTDEH. TOXETIIVFILE
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MAX8660/MAX8660A/MAX8661
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\\HH

MAXI
MAX8660

=

V2

V3

V4

V5

V6

V7

V8

EN1
EN2
ENS

3.3V AT 1200mA

1.8V AT 900mA

0.725V 70 1.8V (DEF 1.4V) AT 1600mA

0.725V 10 1.8V (DEF 1.4V) AT 400mA

1.7VT0 2.0V (DEF 1.8V) AT 200mA

1.8V T0 3.3V (DEF 0V) AT 500mA

1.8V.T0 3.3V (DEF 0V) AT 500mA

3.3V AT 30mA

EN34

RSO

-

: : : V8 (VCC_BBATT)

B0

=

i\

T5mA_ > VCC_USB
VCC_TS
INTEL XScale
iy PROCESSOR
T0mA_ | VCC_I01
25mA_ >{VCC_I03
135mA [
S0mA_ >{VCC_l0d
50mA_ >{VCC_I06
55mA_ >{VCC_LCD
20mA_ >{VCC_MSL
160mA
50mA_ M{VCC_DF
3BmA_ M{VCC_Cl
200mA_ M VCC_MEM
AUXILARY POWER
PERIPHERALS MEMORY
1600mA_ | VCC_APPS
360mA_ M VCC_SRAM
VCC_MVT
VCC_BG
VCC_0SC13M
VCC_PLL
VCC_CARD1
VCC_CARD2
VCC_BBATT
- SDA (GPI033)
‘ l STANDARD I°C SCL (GPI032)
PWR_SDA
POWER 2C PIWR_SCL
SYS_EN
PWR_EN
> (RESET
| NBATT_FAULT

L

B11. MAX8660 &Intel XScale 7Oty H DAl

22

ZHIFIBICBEEZ A, MOBERLIR—bEnTHET,
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ENANFP 7Y or—>3 2@/

PMIC

BATT IN REF
- o - . S ‘
+ 1 [ 12y ' PV - 1
BATTERY T : ¢~ ToBT |
= = LBF ' '
(1.20V) ! % g :
VLo ‘ Lxt Vi 1
' |~ . '
[i\VNLS ! STEP-DOWN P9 vce_iox, vee_Leo, ;
il BATT ; PIWM VCC_MSL, VDD_USB, ;
(1.25V) Y ! REGT VCC_DF,VDD_CI,VCC_TSI
? S MON TOALL 1 PG1 MAX8660; 3.3, 3.0V, 2.85V '
BLOCKS T ON L MAXBE0A; 25V, 2.0V, 1.8V 1
— — = 1200mA ‘
OPEN-DRAIN LOW BATT OUT 180 ‘ PWM Vi m |
TOnBATT_FAULT JNAKIM ; (MAXBG60/MAXB660A ONLY) !
IMAX8660 ' L-ﬂ '
AGND MAX8667 ; [ o | = :
1 - 1
Y; PV2
¢ TomT
EN1
fomcey L lEw % T
ST o X2 W
m g
T0IN INg STEP-DOWN P> vco_mem
v, v ‘ P T MAXBG0/MAXBSH1; 33V, 25V, 1.8V
VCC_BBATT . * REG2 ——  MAX8660A; 25V, 2.0V, 1.8V
ALWAY 1 PG2 T 900mA
(3.3V 30mA, ALWAYS ON) A =
% RLE[E;OS —> PWM V2 -
— SET2
HARDWARE I e LATCH —
RESET INPUT B s =
70 CPU RSO 20ms ﬁ T0 BATT
TRESET STEP-DOWN
PWM % XL
}—‘ REG3 =
X3 V3,
m_‘
RAMP P9 \co_pps
RAMP 0.725VT0 1.8V
SET RATE ) ADJ % (DEFAULT 1.4V)
RAMP | 0725V 10 =
v PG3 168
V6 | PWM V3 =
V6, < LDO o
VCC_CARD1 L REG 6
0V/18-3.3V T N_e -
(DEFALLT 0V) 500mA Y LOGICAL OR
A4 ° (FIGURE 5) o PWR_EN
TOVI, V2, 0RIN ING7 (N6) e
V2, STEP-DOWN
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, PWM % =
' ' REG4 =
i V7, vr o ‘ LX4 V4
! < |~ ,
: VCC_CARD2 1 A ! RAMP ™ vce_sram
D oo o 100 | ADJ 0.725VT0 1.8V
' 500m, ' (DEFAULT 1.4V)
! (MAXBS60/MAX8660A ONLY) g REG 7 A e ?.g\z/svm PG4 = J00mA
' ‘
! L W — L
b e e 1 ' V4 -
VCC_I0x p— P
[ N5 TOIN, V1 OR V2
ADJ V5
—> LAD » > 5,
> SeL , — Yo hi VCC_MVT, VCC_BG
12 SERIAL i 1VT020V
SDA INTERFACE Rawp L0O (DEFAULT 1.8V)
> REGS 200mA
ENS FROM CPU
SRAD s
= e
() ARE FOR THE MAX8661

V ﬁ
AGND — PGND

M2. a0y o

MAXI
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MAX8660/MAX8660A/MAX8661

26VT060V A IN ;Jg
INPUT
IN
36
" ‘i
C11
Ut 4.7uF
gg 6 MAXIM I L1
oK ” MAX8660 B 1.2uH Vi
1 VYL
R MAX66EOA X1 34 (o o)
V8 " Pat ¢ c2
— 10uF 10uF
e B = ek T 10
19 Vi = —=
RS AGND e U
300kQ %7 o
c15
T80 1B m 47uF
[BO > [BO I L2
37 15 - 2.0uH V2
EN1 > EN1 X2 b YY Y\ m
16
R P62 o7 c6
N2 [ > EN2 " — ImuF T 10uF
31 V2 e =
N4 [ > EN34 g AN
25 PV3
N5 [ > EN5 c12
4.7uF
39 L 13
SET [ > SET1 ” —= 12uH V3
6 X3 YY1\ m
SER [ > SET2 o3 1128 " 9 .
3
s SRAD sl = IquImpFImMF
= c21 - - -
01uF N 5 AN
17 | g PV4 oo
V8 — 4.7uF
° 20 "™y
(CH), V8 L
V8 Lcm 4 4.7uH V4
R PG4 c8 c9
300kQ — 10uF 10uF
m > 8| = Lo L™
VR ® -]. MR 1 N - -
|:| St IN5
V8 c19
T
V5
R7 2 =
300k V5 T (o9
29— ; c13
RS0 < ® RSO V6 Q;Z,ZHF
24 8 IN V6
RAMP ° 5 5
R4 IN67 o0 T Gl
56k 12 c17
A > SDA IWF ;;4,7%
SeL > M ser s vr

; ] %7 ;l; 47uF
AGND = PGND NOTE: REFERENCE DESIGNATORS MATCH MAX8660EVKIT

X3. RS FEEE

24 MAXIV




ENANT T =23 2Rl

RK1. v+ L EIntelEBRB R AL DS

INTEL
INTEIO.'\I;z\'I\lVER POWER DOMAIN c%“gng;g#:;\im DESCRIPTION
ACCEPTABLE VOLTAGE
1.8V £10%
&gg—;gé or e Peripheral I/O supply for UARTSs, standard I2C,
VCC_/O4 3.0V £10% V1orV2 power I2C, audio interface, SSPs, PWMs, etc.
VCC_IOS or (VCC_IO1,VCC_I03, VCC_104, VCC_I06)
- 3.3V £10%
VCC_LCD 1.8V +10% e LCD interface logic (VCC_LCD)
VCC_MSL ' o_r ? V4 or V2 e Fast serial interface (VCC_MSL)
VCC_Cl 3.0V £10% e Camera flash interface (VCC_CI)
VCC_DF SR ER o Data flash interface (VCC_DF)
VCC_MEM 1.8V £100mV V2 ¢ |/O supply for high-speed memory
VCC_APPS 0'95\123/1'41\/ V3 e Main processor core
VCC_SRAM 1.08Vio 1.41V V4 « Internal SRAM memory
+100mV
VCC_MVT ¢ Internal logic and 1/O blocks (VCC_MVT)
VCC_BG 1.8V V5 e Bandgap reference (VCC_BG)
VCC_OSC13M +100mV e 13MHz oscillator (VCC_OSC13M)
VCC_PLL ® Phase-locked loop (PLL) and oscillator (VCC_PLL)
1.8V £10%
or
VCC_CARD1 3.0V £10% V6 e Removable storage and USIM card supply
or
3.3V £10%
1.8V £10%
or
VCC_CARD2 3.0V £10% V7 e Removable storage and USIM card supply
or
3.3V £10%
VCC_BBATT 3.0V =1V V8 ¢ Regulated battery voltage
V1orV2 . .
VCC_USB 3.3V £300mV (if programmed to 3.3V) e Universal serial bus (VCC_USB)
VCC_ TS 3.3V +300mV Viorv2 « Touch-screen interface (VCC_TS))
- (if programmed to 3.3V) -

2FYTHHDC-DCaAVN—%

(REG1~REG4)

REG1 (VCC_IO)Z 7w 74 >DC-DCaAV/IN—%
(MAX8660MD &)

REG1(3. B#M=(REG1 + REGS lq = 40puA)D2MHz
BARAE—RXFTY T TIAUN—5THY. BX
1200mMAZRSICUNDMETH AL T I ([1EZEEE
BTHEIZR), BAHABENVDIE. R3ICSRTKDICSETT
ADTEIRENFE T, REGTOBAHEBEDEIRIZ. REGT
DV TR — FBEDRZICTYFEINET, ©£F
AR TCSETI 2ZE L CEEWTY .

MAXI

ENTIZREGTIERDA *—TIVANTY . EN1Z/NAI(C
BREI L CREG1Z A 2—TJILIDH. ENTZO—(ICERE)
LTREG1ZT1t—TILL&T,

RCEFERLTMHMDANEDFEH S —T 2V RERETD
ZENTEDEDICENTIZER T DR EHBATIVET,
Intel XScaleZ7OtvHX—IXDZFLTIE. ENT,
EN2. BIZUENSAESYS ENIZ#E#HR T DDHIEERNT
9 (F2),

REGI1ZT v /oL FalL—%ld. /—VILE—R
F/-I3EFHPWME— RTEEL 9, FMICDINTII.
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MAX8660/MAX8660A/MAX8661

ENANT T or—2 3 [l

R2. T4 DI IWESICATEIVF > L&IntelDRE

MAXIM INTEL DESCRIPTION
Active-High Enable Signal for Processor Core Power. The Intel XScale processor drives this
EN34 PWR_EN PWR_EN signal high to exit sleep mode. The processor's PWR_EN logic is powered by the
MAX8660/MAX8661 “always on” V8 (VCC_BBATT) regulator during sleep mode.
EN1, EN2, ENS SYS_EN Agtlve-ngh Erjable Slgnal for Peripheral Power Supplies. The Intel XScale processor drives
this SYS_EN signal high to enter run mode.
ESe) NRESET Active-Low Reset. The MAX8660/MAX8661 drive this signal low to reset the processor.
When RSO goes low, the MAX8660/MAX8661 12C registers are reset to their default values.
B0 RBATT_FAULT Active-Low Battery Fault. The MAXBGGO/MAX8661Vdr|ve this signal low to signal the
processor that the battery has been removed or discharged.
12C Serial-Data Input/Output. The MAX8660/MAX8861 SDA generally connects to both the
SDA GPIO33 XScale processor’s standard 12C data line (GPIO33) and its dedicated power 12C data line.
PWR_SDA This connection operates as an 12C multimaster system with the MAX8660/MAX8661
accepting commands from both the standard 12C and the power 12C.
12C Serial Clock. The MAX8660/MAX8661 SCL generally connects to both the XScale
scL GPIO32 processor’s standard 12C clock line (GPIO32) and its dedicated power 12C clock line. This
PWR_SCL connection operates as an 12C multimaster system with the MAX8660/MAX8661 accepting

commands from both the standard I°C and the power 12C.

®3. SET10O> Yo

SET1* MAX8660: V1 (V) | MAX8660A: V1 (V)
IN 3.3 25
UNCONNECTED 3.0 2.0
GROUND 2.85 1.8

“SET1I3REG 1 DRBIEICS v FENE T,
®/4. SET20O0>v 9

MAX8660,

SET2* MAXB661: V2 (v) | MAXEBB0A: V2 (V)
IN 3.3 25
UNCONNECTED 2.5 2.0
GROUND 1.8 1.8

*SET2ISREG2DEEENEICT v FNE T,

[REG1~REG4R 7 7455 >DC-DCO/N\—% DE)
fEE— RIDIEZ
REGUIAF v TDEERBZBATNE T,
[REG1~REGAMDEHAR 2| DIEZSR

I DUNTIE
LTLES b

REGILFaL—%I3. 100%T21—T 141 TILODE
EN'HIBET T, S¥MICDUIVTIE. TREGT/REG2 100%
TA—TATAOIEBEROYT7D N]DEZSE

LTSy

26

Z=HE

= nn

LT<EEShy

B

REG2 (VCC_IO. VCC_MEM)ZFvTFo v
DC-DCar/N—%

REG2(3. &%= (REG2 + REGS8 Iq = 40pA)D2MHz
BARE—RZ7TYTHDDC-DCOAVN=YTHY.
BAROOOMAZERSI6%DIMERTHAL T, HNE
FEld. RAICRTELDICSET2ANTERENE T,
REG2DHENBEMERIT. REG2DV T bR F— K
HBORRICTYFNET, EBRBEOETSET2Z
BELTHEMNTY,
EN2IIREG2ERD A #—TIVANTT . EN2%Z/N\AIC
BRENL CREG2%Z A 1—7IL g 2h. EN2ZEO—I(ZERED
LTCREG2ZT 1 =—TILL & T, RCEMEAL TDAL
EDFE—T U 2AERETDIENTEDLDICEN2
BERTUIZAEMBATNET, Inte®T7OEYHIR—2
D AT LTI ENT. EN2. BKUENSZSYS_EN
ICEE I DDHIRER T (R2),

REG2ZRFvFF o LFaL—%E /—7ILE—R
FIIEHPWME— RTEMELE T, FHICDOUNTIS,
[REG1~REG4R 7 7455 >DC-DCOV/\—% D&Y
FE—RIDIEZZRLTZS 0,

REG2LF 1L —%d3F > F v TOEBEREE M T
WET, FHMICDVCIE. [REG1~REGADERRE R
B=IDEZZRL TS,

REG2LFa1L—%I3. 100%T21—T A4 Y1 IILDE
fEN'AJBET T, EFMICDIVTIE. TREG1/REG2 100%
TA-—TAHYATIILEBE(ROY T7U N IDEZSH
LT<L7ESby,

MAXIV
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REG3 (VCC_APPS)ZFw F45H >

DC-DCav/N—%

REG3lE. S#ME(REG3 + REG8 Ig = 45uA)D2MHzE
FRE—RZFYIFYAN—5THY . HHBEIZ
2C&E>T0.725V~1.800VDEE T, 25mVZ Ty~
TEREARET. MRIIEAI2%TY, REGIDTT#/L +
DHEANEEIF1.AVTT (FOMDT T4 NEEICDLY
T3, BBLEHELEE0Y), REG3IE. &K 1.6A%#
HBLET, HNEEDORESEICETDEHMICDITII.
M2CA 25T T—RIDEASBLTLEE0,

REG3ld. [2CA x—TILEY FENI)BIUHBED/\— K
DI 7 A 32— TINRF(EN3L)EHEZTIVET, SFHICD
\TlE. TREG3/REG4A %—JJL(EN34. EN3. EN4)]
DIEBESRBLTLEE0,

REG3ZF VIOV LEalL—%IF. /—TILE—R
F7-1358HPWME— RTEMEL £ 97, ZEMICDNTIL.
[REG1~REG4XZ T /455 >DC-DCO/N\—45 D&
fEE—RIDEZSBLTLES L,
REG3LFalL—#lgH > F v TOEHEREAMAT
WFET, SHEMEICDVTIE. [REGT ~REGADEHAZE s ]
DEHESBL TS0,

REG4 (VCC_SRAM)ZRFwT&5H >
DC-DCav/N—%

REG4IE. 12CTHAEREE0.725V~1.800VDEE T,

25mVERCHREREL. SXMER(REG4 + REGS Ig =
AS5UA)D2MHZEBRE— RR Ty F DOV IN—%
THhY. MERIIEKRKI2%TT, REGADTT#I D
HAEBEIZT.4VTT(ZDMDT T4V MEREICDINT
3. BBEHELEE0Y), REG4AIE. BX400mA%
BELFT T, HNBEEDRESEICET DEEMICDN
Tld. MPCA 57— RIDEEBBLTLLEE Y,
REG4IZ. 12CA 2—TILEY FENDBIUHBED/\— K
DI 7 A% —TIViHF(EN3DEBZTINET, SFHICD
(\TIE. TREG3/REG4A A x—T7JL(EN34, EN3. EN4)]
DIEEESRBRLTLEE 0,

REGAZT v SO LFalL—%lF. /—VILE—R
F/I3BFIPWME— RTEMELE 9, BEMICDINTII
[REG1~REG4AXZ 7Y 74 >DC-DCOAV/\—5 DE)
fEE— RIDIEZSRL T EE 0,

REGALF 1L —HdHF v TORRERBAEMAT
WET, SFMICD\TIE. [REGT~REGADEEAEE 7Res ]
DIEZSRBL TS0,

REG1~REG4RFv T&5 >
DC-DCaV/IN—ZDEEE— K

REG1~REG4I3. #nFnNHIIL T, /—~VIL &)
PWM&EWS2DDE—RDEESHTEIMELF T, 28
i)ty bEICIE. REGT~REGAIZFT T 7L
T/ —VIEEICEYET, BHPWME— REEHT
B3I2IE. 12CA T —2EFEO>TFPWML 224
RDOEY FEFRELFT(XR), FPWMEY MMIN\DT
HLEEORETY,

MAXI

BEIPWME— RT3, ON\—%IgHNEaRFICEE
BLLBIC2ZMHZOZR A Y F U TRRBMTEEL £ 9,
MAX8660/MAX86611d. A YF>IDT1—T4
A ONEERBITBDZEICE>THABEREARZENRL
F9, #BHPWME—RIF. HAHABEY v FILHVhEL
(< 10mVp.p). RAMYF ISR —EDRA YF T
BREOEMTRETDHTAILIUEBHIBEZTHD
ZEMS B/ AZXZRATALAICEBETY, LML, 38E
PWME—RICBIT2EERFOHEEENIZ. /—TIU
E—-ROBELUXRELBYFEFITET),

J=VIVBEIL. BENOEEBICBDERLEITOIA Y
FrU%{GTDOIET, BAFROMERILEINT T,
RREENSERF T, L+1L—I3EFHPWME— R
EBUKXDIC2MHZEIED R A F 2 TERE TR A Y
FrI%TNET. BERRBIAYFIANDID
BRI, RATRIDEFTERCRELELIT,

Mn - Vout
2xL

REG1~REGADEHAZE 2

HNEDONF ¥ #)VERRRERICE DT AMITD 3y
FIAT—RDPRBERY MRV ELELIT, B
BRBII. BAAVFITATILOEFE( THE)D
BAVCKUET, COEE. AV IERBDE
ENREL. AT OIBRNNSLKBOTHEEZ T,
PWME—RTIE. RAVFUITATIDEREZEICEE
BRENVAIICEIVE T, /—VIVE—RTII. 1~
FUOYEBRN2OMAZTEDH . FRISRAYF T
FAONDREIET DN EE5ONMNEICEZ O/
BRCTAIICEIET,

REG1/REG2 100%F 1 —F « Y1 U L& E
(ROYZF7o )
REG1HKLUREG2Z T T4 DC-DCO/N—5 13,
BREENHABEISELFLL E100%TFT1—FT 11T
TEELE T, 2D &ICE>TIhHOaV/N—FF.
ADEENBELAEABEES DA NN—YO ROY T7D ~
EEAROMAETESFE TCREMBEEZM#IFIDIEN
TEF9, 100% T 1—T 1A TILEERIS. /N1
A4 RpF ¥+ FIVMOSFETAYEICA CE A 0505
HZBLTCAADEAICERSNET, ROV IT7INE
ENp)IIRDELDICEHESNE T,

Vpo = ILoap (Rp + RL)

Vout
VN X fsw

lout =

ZZT:
Rp = pF ¥ %I /NT—Z A U FDRps(oN)
RL = #M$1F A > 525 DESR

REG1®D ROy 777 hEBEIE. 1200mA&TC¢200mV
TY (505 = 50mQ), REG2D rkOY 77
DU hBEIF. 900mABTTT225mMVTI (A 50 %
I =67mQ).
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MAX8660/MAX8660A/MAX8661

ENANP T r—2 3 VEIF
BREFEEHTE. SHNE. Flg PMIC

Y=—7LFa1L—%(REG5~REGS)

REG5 (VCC_MVT. VCC_BG,

VCC_OSC13M. VCC_PLL)
REG5I312CTHAERE%1.700V~2.000VDEHE T,
25mVEE CREARELR) Z 7L F1L—~TI(REGH
+ REG8 Iq = 55pA)s REGSD T 7 # )L b DEE(F
1.8VC9d, REGHIIHER200mAZMIEL T, H
BEQHARSEICETDHMDONNTII, M12CA vy
TI—R]IDEZSERLTIZS 0,
REGEUZ7LFa2L—5DERANIIINSTT, INS
DANBEREEIS. FF2.35VETENDTNET,
Intel XScaleft#xTld. VCC_MVTIESYS_ENIZL DT
(VisLoveeesi)rx—JibenEdn. Vi
(VCC_I0)&=13V2 (VCC_MEM) K W% TIiLB Eh'D
ZERFFENEBA. COEHMS. INSISINIZHES
SN VIPV2ICIEERSNBNZ EICBUET,

ENSIIREGSERD A *—TJIVASTYT, REGEE A
=TI BIZIE. ENSZE/NAICEFEI L $£T, REGH%A
F4t—TILTBICIE. ENSEO—IZEREIL F9, RC
EFERALTHROANEDFH YV RERETD
ENTEBLDICENSIFERTY DR EWBATNET,

Intel XScale 7Ot vH&ERATDIXTLATIE. ENT.

EN2, BELVENSZSYS ENICIE#E T DDNIZENTY
(F&2)o

REG6/REG7 (VCC_CARD1. VCC_CARD2)

REGG/REG7') =77 L+ 1L —%I3. ZNZENEAS00mMA
Zia L E I (REGEE2IFREGT + REGS8 g = 85pA).
HAOBEVEHSKXUOVTIE. DUTPIA T T I —R %8
LT1.8V~3.3VD&HETO.1VERT 7O > LATEE

TT(FR13)e VOIIBVIDBEZEEDFHMICDINTII.

M2CA 257 1—2DEZESRL T ZE 1. MAX8660
Tld. REGEBLUREGTUZ7LF1L—FDEIR
ANERAEHLETZHDHINGTTY, MAX8661 T,
IN6H'REGEMDEIRANITY (REG7TIIMAX8661TII
MAARATELDTHE D),

REG6HEFUREGTIET 7 # IV b TIET 4 E—TILTHY.
2CCoUTIA VI TI—2BEOTA R —TILT D)
ENnHFE T, REGEEBKUREG7ICXYL T, OVER2
LRSI LA =TIV E Y PENBEENTA
BIFONTNET (R, INODLFI1L—5%A 1—
TILTBICE, BETDA2—TIEY bEEYMLT
<rEEbY

REG8 (VCC_BBATT) &K AL ¥alL—%

REG8DHEH A (V8)IE. AABENV)A. KEEXO YD
FPORDRL Y3V RTHD2.55V (max)% EEV)
ADOBEEOVITPIMNDIAL Y3l RTHD6.0V
(MiN)RKBDEEEICT7UT47Td, REGBUZ77 L
FaL—FZIINDSRESN. BAHIF3.IVIZEELEI M.
BRASOMAZMIE L £ 9, ABEBDREGE/IAXITL Ak
ROV 77U RTIE12QTHY . 15MADEHER

28

RAMP RATES vs. RAMP-RATE RESISTOR

10 A
\ S\ REG3/4 SSRR TO:
\ v

\ 5( 1.4V
L 18V
¥

REG3/4/5 DCRR ‘<\ \\
4 )
2 A\
0
10 100 1000
Rramp (kQ)

RAMP RATE (mV/us)
(e>)
P

11/ 4

REG3/REG4 SOFT - START RAMP RATE (SSRR):
mv] B 1.4 x Vout[V]

SSRR|— | =
us | 0.0014848 x (2.2 x (RamP[kQ]+ 13.5) + 9)

REG/REG4/REG5 DYNAMIC - CHANGE RAMP RATE (DCRR):

DCRRm—V _ 12500
us | 8x(2.2x (RRamP[kQ] +13.5) +9)

K4, VT bRY—hEBEEMDIERE

T180mVo ROy J7 U hNEEZRHELF T, Intel
XScale7OtvHa BRI 7S r—3 0 Tl3.
V8% VCC BBATTIC#EH L T2\, V8H2.2VKE
(BT, typ)dD&EE, RSOEAAO—IZHYET,

I kY EEHIH(RAMP)

REGT1HKXUREG2IZIFEEDY 7 MR &Y — ML EVUR
BARIToNTHY . A *—TILEOANEBRR/INA Y
EHRRLE T, 12 —TILH5200ustE. REG1EREG2
[FOVH DR ESNIZHABEF T450usT) Z77II3L
5EHUET, 2hoDLFa1L—9hF1=—TIb
ENdE. HAOBE. REO650QMEERT. HLU
AEBODEFRICEODTRAEINDIRETHENEENILT
D&Y,

REG3EREGAMDMEAEED ') Z 7 7/EL LV REIIAIZE
Th'. RAMPEAGND % #2383 (Rramp) TERE
INFEY, ZOERIT. VT MRY— NEOHFEEL
LEURESKIUED(THEHE1.0VA 5 1.4VAD)EE
ZEFIELEZT. BD(TEH51.4VH51.0VAD)
BEEZ1(biE. BHPWME—R&E, /—VILE— RTARD
Ev hhy hENTHDBEICHIEISNE T (R),
Bl4iZ. RrampEHABEMN LU REDBRERLET,
Rramphi56kQ Tlintel XScale 7O v DIZ#KE (4
B, A 2—JILh5200pusEICRRaMp CERES
foEET. REG3EREGAHN OV SRESNIENEE
FTUZVIEIBEN ) E T, REG3EREGAN T 12—
TIEndEE3. HHBE. RED550 QEET.
BLUABDEFTTREDRE CHABENBRLET,
MNAXIM




ENANP T or—2 3 VEIF
BEEEEGE. SNE. Elg PMIC

;/,,‘
PV3
ﬁam
X3 V3
L Y
M P I > (vec_aps)
REGS{ I
EN34 =
PG3
€L
ON —
SDA ¢ o | [Ens —
2 Pv4 BATT
SO
g2V
o H I
7] AN
T{VCC,SHAM;
REG4{ I
PG4
€L

5. V3NAA x—=T)OTy o

TOT A TRIT VAL, EHIPWMEIETISEFICIE
BICBWTY, /—VILE— REIECTIZ. ARD3EARD4
HERETDIEINEDTCTFITATIARIDN I 2—T I
INFTEY. [FOTATATUINAR—=TILEN
T2 &E. RRap CERESNERETLF2L—5D
HOBENALBETHUET, NESBEFDHE. L+
L—&3EAA T o8B RES O LT, 88
MICEhBEZRBRESED2RENHIET, /—7Ib
E-—RTI7OTA4TIATUINFAE2=TILETNTWH
BIB5. L¥21L—SHHBEIIENBTELNEBDE
B CRESNDRETIABETIUET, AV NEITh
[FRRAMPCIEEENERBE LW HEWP O W EHANER
MERL. BEAKENEE(G Coyr x RAMPRATE)
TH. BNEEIRraMPDEE LI RIVRETHET
S ElEHYUEEA,

#5. 12— TIES

A %= Il 580usté. REGHISOVA BERESI /=
EBEFT225usTU Z 7B ENRY, ED(THEHSE
1.8VH'51.9VAD)EBEZLDBEDIL LV REIS. Rramp
THREENET, BD(THEHE1.9VH51.8VAD)
BEEXEZOBIE. BHBELHNBOARTCTRIDERE
TREGHODHANEBEENRRELET. LAL. IITFUA
RrRaMpCIEESNICEE S WELGD T LIdh Y TR A,
REGEA T A E—TILENTI\DIBEI1F. HNBE.
RED2KOQAMEEN. BIUNKOETCTRAIDEE
THABEMNRBELEY,

I2CIC& 2 TA R—TILENTHS60usE. REG6E
REG7IIOVh BEESNI-HHEFEEZT450usTI =7
IZBEAY F9, REGBEREG7IZIE. ED(THHE
1.8V 52 . 5VAD)ERZICT T DI LV EEDH
HizhE A, EOBEZOB. HAHEEDIV/dL
ISRAABRGERE LG T, ZOERGHIDIV/d
EBITDICIE. BHNET DEICREGE £ /IFREGT
ETFAE—TILLTLES L, ZOBETIE. VI K
25— b EYRETHADIV/dIAEIRE= N, L
HOTANBRNMEEHENE T, BOBEZ(TLEHS
2.5V 1.8VADZE L) DEIE. HAOBEEAEDET
THREDRETCREGEZ/ZIIREGTDHAWEENAEE
LZF9d, REG6ZE/=IIREGTHTF a4 z—TILEINTI\D
BEIE. BHBE=E. AED350QMEET. HIUNE
DEFCTRZLERECHABENRELZ T,

BR—YV2R

A4 3x—TIES(EN_. PWR_EN. SYS_EN. I2C)
KOEIIRTEDIC. MAXBB60/MAXB66113$Z< D
FTVr—2 a0 TCRMMERIE T D-HZHDA *—
TIVEEZMBATIVET, Intel XScale7Ot vt A
BI2EZENLE TS )T—3 20 TlE. 2NS0A1 F—
TIMEBDELLAHEEHRINE T, EN1. EN2, B&K
UENSAY. InteldDSYS_ENEAICEHR S NDDHUMEER
T, COEFHHETIE. (INSAINICEFRENTLWRUL)
REGOANDMEENRAICILBEEND I EIZHRIFT,
EN34(3. IntelOPWR_ENEAICEHRSNDDH E%

MAXIM ENABLE SIGNAL
POWER DOMAIN INTEL ENABLE SIGNAL
HARDWARE SOFTWARE
V1 (VCC_I0) (MAX8660/MAX8660A only) EN1 —
V2 (VCC_MEM) EN2 — SYS_EN
V5 (VCC_MVT) EN5 —
V3 (VCC_APPS) EN3 (OVERT) PWR _EN &
EN34 .
V4 (VCC_SRAM) EN4 (OVERT) PWR_I2C
V6 (VCC_CARDT) — EN6 (OVER2)
Standard 12C
V7 (VCC_CARD2) (MAX8660/MAX8660A only) — EN7 (OVER2)
V8 (VCC_BBATT) Always on —

MAXI
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MAX8660/MAX8660A/MAX8661

ENANP T r—2 3 VEIF
BREFEEHTE. SHNE. Flg PMIC

WTY, Fold, 12CA ¥ T —RIZEDTREG3E
REGAZ MBS EDZELTEZIEEMICDINTIE
[REG3/REG4 #—7)L(EN34. EN3. EN4)|MDIE
2M), REG6EREG7IE. U715 T T —2IC

FOTERMS B E T, REGBIIFA —TILANNEL,

MAX8660/MAX866 1 H*UVLO~OVLODEE THRE
SNTWBRUBICADFETYT, UVLOB KLU
OVLOEHEDTLDEIE. IRTOLF 1L —oh'5aH|
FICA IR E T, FHICDNTIE. [BEERKV
BEEO VI 7Y MEEEIDIEEZSRBL TS0,

¥ Intel XScale7O& Y HDSYS_ENSEUPWR_EN
ESZHEHT2O Y3, VCC_BBATTER R A A
hoREINET,

REG3/REG44 x—7JV(EN34. EN3. EN4)

REG3HBKLUREG4AIE. FNENIEILI2CA =TI
Ew MEN3, EN4H)E £EBEDN—-RD T F7A42—TIL
ANEN3S)EHEZTNET, RSIIRT LSIC. EN34
IN—=RITT7A2—TIVAAIZICOA 2—TILEY b
EHRBORSINTINE T, ROIFT. V3/V41 12— )0
DY ODERBRTY, #REI2CA 2—TIV/F 1 —
TIEERRTBIZIE. EN34&2 TS RICEHRLET,
B, s — ROz 74 %—TI/T14t—TI
ERRT DI 12COA R—TIVEY NETFTH)L ME

#6. V3/V4A1x—7)\hO v I DERER

HARDWARE INPUT 12C BITS
V3 | V4
EN34 EN3 EN4
0 0 (default) | O (default) | OFF | OFF
0 0 1 OFF | ON
0 1 0 ON | OFF
X 1 1 ON | ON
1 X X ON_| ON
X =&,

(EN3=EN4 =0=FAD7)DFZHICLTHEFT, /\—RK
DI DHEFERALTVIEVAZIIIZA 2 —TIV/T 4
T—TJITBZEFITEF A,

¥ MRA'O—ICH D ERSON O—ICERE S 1, 12CL
C2LETFTTHIL METHBENI = 0BLVENS = 0
ICRY &9,

ND—FE—R

MAX8660/MAX866 113 DA *+—TJILESZRMH
LTHYU(EKD). TNODESICEDEREDA 21—
EFAE—TIDOEEDHEGEEYR—FLTWVET,
K71, Intel XScale 7Ot Y HTERZESINTI\BKD
DDNT—FE— K&, ZNRNZENICHIDT DMAX8660/
MAX8661 D ECHEEERZRLFT,

R7. ND—FE—FEENICHRTSECHESHR

MAX8660 QUIESCENT
POWER DIGITAL OPERATING CURRENT
FIGURE 3
Pn;)g\:)EER DOMAIN CONTROL ( )
STATE STATE NORMAL | o ~ED-PWM
OPERATING MODE
MODE
V1,V2,V3,V4,V5,V6, V7, | EN1/EN2/ENS (SYS_EN) and EN34 (PWR_EN) are
ALLON and V8 are on asserted. V6, V7 are enabled by 12C 250uA 23mA
V1, V2, V3, V4, V5, EN1/EN2/EN5 (SYS_EN) and EN34 (PWR_EN)
RUN, IDLE, and V8 are on are asserted 140uA 22 9mA
and STANDBY - ’
V6 and V7 are off V6 and V7 are disabled by 12C (default)
V1, V2, V5, and V8 are on EN1/EN2/EN5 (SYS_EN) are asserted
SLEEP EN34 (PWR_EN) is deasserted; V6 and V7 are 90pA 10mA
V3, V4, V6, and V7 are of disabled by I2C (default
. EN1/EN2/EN5 (SYS_EN) and EN34 (PWR_EN) are
DEEP SLEEP | All supplies off except V8 deasserted: V6, V7 are disabled by 12C 20pA
i EHPWMERISMAXB660MEVH Y FTHESNTWET, BRISRT Y ITI DA VI OIBIUHEAT T U HDHFEEIC
FoTELET,
30 MNAXIW



ENANVT 7Y or—3 2T

BRBAEERIMOYAI T
M6IZ. Intel XScaleZ7Ot vt 77 I DERBREAD
=R ERLEFT, —MIC. ERIIRDIEE TIL
5LIT2RENHY ET,
NEFEF/A : V8 = Vb - VIEBXVV2 - V3B LUV4E
2)REGE EREG7IIABA— KX O Y hADIWREETD
DOHIEEMNTHY ., 7TV T5—23 0 DBHICELT
BREHBACBRUKZTOIENTEZT,
Inteld% A4 X2 FJRTIIVEAVI EV2DEICEREA
INBZEITHEDTNETHL Intel XScaleZOt v
(FEN1/EN2/ENSZE L SYS ENESTHIfH T D &IC
AELTLES, Intel XScaleZ7 73X UDIZAZIY
INTA=HZICEDINT, IBEAED T LATIEIENT/
EN2/ENSZMEICIEHRL. ENo&ESYS_ ENTEREL

TW&Ed, BREBARICIE. ZOERICEDOTVEAVI
EV2EWEIIIBE END I ENMRIESNFZ T (VHA'IN
NOIRBSNT\DIFBEDH).

Intel XScaleWE BRI 714F¥21L—23 LTRSS
(PCFR)

MAX8660/MAX86611Z. Intel XScale/ST—I2CL-o
AZERICERLTNE T, ZNICKDT. 1FEAE
HDNIFEDELKV T NI I TEEETHT IC. PMIC
%Zintel XScale 7Ot v EHAEHETHERT DI E
DHBEICAEDTNE T, RIAIUTFITLOIC. L DI2C
L2y B BEELETH. Intel XScale7OvHhH
IND—I2CA 5 71— &FER L TEEICPMICOEH
175718, REG6EREGTDA X—TILEY FABTE
I5EITTCPMICERRICERT DI ENTELT,

|

V8 /
(VCC_BBATT) |
|

i@ tyBHRSTH = 20ms, MIN (TIMED BY PMIC)

! tverBrH = 0s, MIN (TIMED BY PMIC)

:
w Y
(nRESET) | d
I
!
[
:

@ I
(BATT_FAULT) /i ISt = 93.75us, MAX (TIMED BY XScale)

<«—» 1BSTHSEH = 2.055, MAX (TIMED BY XScale)

ENT/EN2/ENS ‘
(SYS_EN) /

}4-»% tseHvmH = SYS_DEL TIME, MAX (TIMED BY PMIC)
! |

V5 |
(VCC_MVT) | /

@ tyMHVSHT = SYS_DEL TIME, tsenymn, MAX (TIMED BY PMIC)

Vi
(VCC_I0)

/

g (VMHVSH2 = SYS_DEL TIME - 1, tsgsymy, MAX (TIMED BY PMIC)

V2
(VCC_MEM)

/

. tseHPH = SYS_DEL TIME + 152us, MIN
&—b: tseHPH = SYS_DEL TIME + 153us, MAX (TIMED BY XScale)

EN34
(PWR_EN)

SCL FROM XScale
(PWR_SCL)

SCA FROM XScale
(PWR_SDA)

|
|
nRESET_OUT* !

FROM XScale .

,<_>J tsHrRoH = SYS_DEL TIME +213us, MIN
! | 1sHROH = SYS_DEL TIME +214us, MAX (TIMED BY XScale)
J

V3
(VCC_APPS) r‘—v‘/tPHL\/THS = PWR_DEL TIME (TIMED BY PMIC)

- Am 3—7( tpHLyTHA = PWR_DEL TIME (TIMED BY PMIC)

*THE MAX8660/MAX8661 DO NOT DIRECTLY USE THE INTEL XScale PROCESSOR'S nRESET_OUT LOGIC OUTPUT.

6. BRBAS AT

MAXI
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MAX8660/MAX8660A/MAX8661

ENANT T or—2 3 [l

Intel XScale7OtvHid, /NT—vx—I AN
ZYNDEMBRL DY (PCFR)ZBATWNET, =
DLZIDT T # I ~MEIZ. MAX8660/MAX8661

[CEELTWEY, LAL. 2OL 2y %EFERLT

DIAOT Y TOMREERBELT DI ENTBETT .

e PCFRL X ZICIE. HOBIZRT KDICSYS_DELE
PWR_DELOZ A SV IINSA—=YBEDYAYHE
FNTWET, ZNEFNOIYAYDT T4 NI
125msT9, MAX8660/MAX8661A{EREd 5%
IZlF. ThodDdAvE2msICEiET D ETER
RERATLIDIAOT IV TTFA LA 25R1LTD
ZENTEET,

e [DTAUT v TF14L1D5ERIHEE(SWDDE Y )
HAR—TIIBDZET, SYS DELBXUPWR_DEL
HZAIHEINAINZ L. Intel XScale7O&vHDEE
BHBEFERALTCEERNEATLIIAOT YT
TA LM ZRBBELTDIENTEET,

BEEHR. VY b, LT

REEOYO7 D MMiEE
BEESIOBEEOY 7Y MkEE

V|N7'J§VU\/|_O (2.35V typ)’é"FIEIét\ MAX8660/
MAX866 1 IdEEELD Y 2770 hE— K(UVLO)IZAW
F9 . UVLOIE. T/31 RZBHIRIICIAR RIS L &,
UVLOTIE. ANERIIEBHT/ NS (1.5pA). IXRT
DLFIL—IBATIBIET. ANBEHV (typ)~
VuvLoPEEE D & &, RSO&LBOIs#HIICO—IZ/&Y
$9, 12CIZUVLOTIIHEEE J'. 12CL Ry DABIS
UVLOTIEU &Y hEnxd,

ANEBENVovLo (6.35V typ)Z E£ED E. MAX8660/
MAX8661IZBEED Y2 7~ hE— KR(OVLO)ICAW
F$9, OVLOE—RICLDT. BEEDZ ML ZHS
MAX8660/MAX866 1 h\RE=NE T, OVLOTIE. A
DERIF2EPAICEY . TRTOL X2 L—FHFH T
BYUET, OVLOTIE. RSOA O—ICRiFSh. 12ClE
HBEEGT . LOXYDORBELAUEY bahFEd, LBO
IFOVLOTH 3| ==L =9 h'. [BOIIEENICIS
V8 (VCC BBATDIZ L7y T& . OVLOTIZV8A
FA—TIEhdzoH. [BOIFO—IZHD/=LDIC
RBz2%7, BOAEELT. IBOZINICTILT Y TT53
ZEETEEY,

Ut FHARSO)HBLUMRAN

RSO, # =T RLA>DUtY hEATY, K1
R9 &£DIZ. RSOISIntel XScale 7Otz W MNRESET
ADCEHRTD2ONMEENTHY . V8 (VCC_BBATT)
ICTIWT Y TENEY . nRESETHO—ICKSE. 70
TyHEU Y MRREICAW X,

ROFEDOHRDI DL EAREL/-EE. RSOII5EHIH
[CA—ICRW XTI,

hd W?)‘D——Cﬁéc

e V8hHVRrsotH (2.2VILT W, typ)Z=TESD,

e VinDWVyuvio (2.35V typ) = TES,

e VindWVoviLo (6.35V typ)Z E[E1D,

32

IRDFHENIRTHEEINTINDEE, RSOIF/NA1 1

E—45F 2 RIBEUET,

e MRAY/\1 TH>,

e V8hHWVRrsotH (2.35VII LW, typ)ZiBZx D,

* VuyvLo < Vin < VoyLo T 2o

* RSODT 77— T+ LA (tygHrsTH = 24ms typ)
el

RSON O—IC/ D E. MAX8660/MAX8661MI2CL <

AZNTFNEFENDT AL MEICUEY bESNFET,

MRODBEEN VB THENMEEIE. MRANAIZEDLD

[CEHRLTLES 1\, RSODERENMEL MBS IZ.

RSOA'O—ICHDEDICERLTLIES 0,

O—/\y 7Y & HERK(LBO. LBF. LBR)

LBOIF. Ny TFUMRUANSINEARELIEZ EER
FI=HIC. EERISIE—MMICIntel XScale 7Ot v
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LBOAF7H—hrENDEHICLBROZL Y3 LR
HRBZDVENNHIFT,

K A
] 1 V8
(VCC_BBATT)
MAXI
MAX8660
MAX8661

pIN

IH
'ﬁ

LBO

LBF ~
s ~[>o—|

* AGND

R2 ViBFTH

1.200V

LBR
+
> R
Rai -
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REG2 650Q +30%

REG3 550Q +30%

REG4 550Q +30%

REG5 2kQ +30%

REG6 350Q +30%

REG7 350Q +30%

REG8 1.5kQ +30%
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ENANT T =23 2Rl

#10. DVMEBERZEEL X% (VCC1. 0x20)

REGISTER REGISTER
ADDRESS NAME BIT NAME FUNCTION

V5 (VCC_MVT) voltage select:

7 MVS | 0—Ramp V5 to voltage selected by MDTV1 (default)
1—Ramp V5 to voltage selected by MDTV2
Start V5 (VCC_MVT) voltage change:

6 MGO | 0—Hold V5 at current level (default)
1—Ramp V5 as selected by MVS
V4 (VCC_SRAM) voltage select:

5 SVS 0—Ramp V4 to voltage selected by SDTV1 (default)
1—Ramp V4 to voltage selected by SDTV2

0x20 VCCH Start V4 (VCC_SRAM) voltage change:

4 SGO | 0—Hold V4 at current level (default)

1—Ramp V4 as selected by SVS
R Reserved

2 R Reserved
V3 (VCC_APPS) voltage select:

1 AVS | 0—Ramp V3 to voltage selected by ADTV1 (default)
1—Ramp V3 to voltage selected by ADTV2
Start V3 (VCC_APPS) voltage change:

0 AGO | 0—Hold V3 at current level (default)
1—Ramp V3 as selected by AVS

F—ZiT%k

EZSCLyOvoHAUILT, 1DDF—FEY MR
ENEd, SCLYOY /8L A /NA DEBR. SDAL
DTF—FIIBRELTWDBRENNHY FT, SCLA/NA
DBIZSDAN'ZE(L T D&, HIEMESICA Y £ (M
DNTIIRY— FBELVR MY TEEIDIESER),

B2 DERxE—r o RF. RY—bS)FEHER MY S
P)RHETHEHENEZ T, &E7—F/3y MIEY MR
ThW., 8EY bDF—FDEICTIZ /) yvEY MY
#HEFT, MAX8660/MAX86611d. SCLERMA'ES
400kHzFEF THDTF—FEEREEYR— ML TNET,

2= bBIVZR by TEMH

SUTPNA T TT—INEELTNENEE, SDA
ESCLIINADT A RIVIKEICHEW ETo YRI TN
13 R = hREDETICEODTRIEZRBL I I,
25— hFEREEIE. SCLENAIZLIIRRETSDAZ/\ A
AoO—ICBREEDIETY., X My TRHELIF, SCL
HN\A DEICSDAZO—W'D/N\A(IIEBBESEDHIETT
(®7),

YRAINSDRY— hFREHA. MAX8660/MAX866 1
IS T DX ERBOERICEYTT, YIAFIIIETD

MAXI

S Sr P

SDA \ I \ ]
> 4— tsu:sTA > 4— tsu:sTo
soL A ‘ i

< typsa

—» < typsTA

H8. 25— FHBLUR by TRt

JIYTUDRBICZANY TREGERITIDIEIIEDT
XA T UEITEERICONTIII 7o /Uy ey M
DIEBR), A MY TEZEICK DTN BRI NET,
2ZL—=TIC/LT—BOIAVY RERTIDIEH. ¥
ZAFZIER My TAV RORDUICBERY— NSOV
VRERGFLT, NADHME#IFITDENTEZT,
—f&ic. BRY— IV RIIBEDRY— IV R
EHBEMICEM T,
ZANYTREFEIIELLENEWT RLADBRES
nd&. MAX8660/MAX8661IIRMD R Y — MRt
TARETSCLE Y TPIA VT TIT—IDSUEEL T,
FTAOIIN/AZXBEIOT 14— R —%28MELET,
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MAX8660/MAX8660A/MAX8661
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&11. V3 (VCC_APPS)& &L TUV4

F&12. VSHABED>UZII—F

(VCC_SRAM)EHEREDU 7NV I—F REGISTER | REGISTER DATA OUTPUT
REGISTER | REGISTER | DATA OUTPUT ADDRESS | NAME BYTE | VOLTAGE (V)
ADDRESS NAME BYTE VOLTAGE (V) 0x00 1.700

0x00 0.725 0x01 1.725
0x01 0.750 0x02 1.750
0x02 0.775 0x03 1.775
0x03 0.800 1.800
0x04 0.825 0x04 (default)
0x05 0.850 0x32 MDTV1 0x05 1.825
0x06 0.875 0x33 MDTV2 0x06 1850
0x07 0.900 007 pype
T
OX0A 0.975 Ox09 1925
0x0B 1,000 Ox0A 1.950
0x0C 1.025 0x0B 1.975
0x0D 1.050 Ox0C 2.000
OXOE 1.075
OXOF 1.100
0x10 1125 FK13. V6B LUOVTHOERED U7V
Ox11 1.150 J—R
0x12 1.175
0x13 1200 REGISTER | REGISTER DATA OUTPUT
0x23 ADTVA o1 208 ADDRESS NAME NIBBLE | VOLTAGE (V)
0x24 ADTV2 0x15 1.50 1.8
0x29 SDTV1 0x16 1.275 0x0 (default)
Ox2A SDTV2 0x17 1.300 o o
0x18 1.325 00 20
0x19 1.350 03 .
0x1A 1(.375 ) o 57
0x1B 1.400 (default)*
0x1C 1.425 ?;2 ;i
gﬂg 1 :j?g 0x39 L12VCR Ox7 55
Ox1F 1,500 0x8 2.6
0x20 1.525 0x9 2.7
0x21 1.550 OxA 238
0x22 1.575 0xB 2.9
0x23 1.600 0xC 3.0
0x24 1.625 0xD 3.1
0x25 1.650 OxE 3.2
0x26 1.675 OxF 3.3
0x27 1.700
0x28 1.725
0x29 1.750
Ox2A 1.775
0x2B 1.800

DT T A I RBREICDNWTIEBEBEhELZE L,
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ENANT T =23 2Rl

S

NOT ACKNOWLEDGE

ACKNOWLEDGE

W T ]

X /7

ScL P\ 1 [ 2\ /

tsu:pAT—!

el

®RO. 7o/ )yIEY bk

SLAVE ADDRESS (WRITE)
BINARY HEXADECIMAL

0 (GND) 0b 0110 1000 0x68
1(IN) 0b 01101010 0x6A

SRAD

ACKNOWLEDGE

R/W=0
(WRITE ONLY) \ '/

1 0 SRAD 0

B10. RL—TT7 RLZ/NA k

7o/IvTEY R

V25 EMAX8660/MAX8661 (RL—T)DEAH.
TIRERIIT O/ )y PEY baERLET, 77U

JUyTEY MI 9By MEBRRDET—5 /Ny b,

BBOEY NTT, 7O/ UV (A)EERT DICIT.
7o)y EBEOoOY /N OQBBD/NIL)D
AEDTY DKURNIRERT/NA ZHSDAZO—IZ
TF. Z0o0w /8502 H\1 DB, SDAZO—IC
FOBEAHY FT(K), 70/ VDA LK
IBICE. PO/ )y OBEOoOY T/ AMILE
DIy KUREICZERIISDAZNAICSE, 200
0w 2/8L 2D\ DBESDAZ /N ICESBTHEET,
7o/ )uTEY MEERTSHZEIIELDT. T—F
XD EREIDIENTELT, T—FEED
LB, SEMFNAIDPEDS-THDHh. T3>
2T LABEDRLEICELOTREIVET, F—FEIE(IC
KHLIBE. NAVRY ISR TCREEBHTID2NE
nHEd,

AL—TF7RLZX

INAVRZNE, A= MREERFTLUREBICAL—T
FPRLUZRERETDZIEILEDT, AL—TFNNA X
(MAX8660/MAX8661)EMBIEERIEL £, K10
ICRIEDIC. AL—=TT7 RLZNA MITEY DT
RLZEY hETEY ROFHL/ERAZEY MRW)T
BRENET, ELWZ RLZADFEEZ. MAX8660/
MAX8661IS9FB DOy UH A T ILMDESDA%Z O —

MAXI

IZ9dZET, 7O/ )Y TERITLET. MAX8GE0/
MAX866113ERAAZERTH D/, RIWE Y MIEIC
EOTHD I LITERELTLSZS 0,

Intel XScaleZ7OtvHd, 2CRL—T7 RKL2&ELT
0x68 (SRAD = GND)&ZH/R— L TWE Y,

12CEAHENE
MAX8660/MAX866113EZAAERT/NA A THW.
SMBUst B CEESNE11DETZ L3 VATRENT
WB[NA MERAITOMINAERHLFT, /N1 b
A& TORINICE DT, 12CYRITINA ZHN N
ANDTF—5EBAL—TICRETDIENTEET,
[INA FERAFK] TO NS, ZOBDERAHITTD
LORIRAVEITRLZEREELETT, MAX8660/
MAX8661IEIRTDL IR IKRAVZICTHLTT Y
U TEFTNETH ERICIEIEFNSDLOZYD
BTy MNEFHTFNAZBICEELE T, [N1 M2
RAH& 7O ML RDBITT,
1) YVRIWRY—MIVY 2V RERET D,
2) YRIDBTEY RDRL—TF7 RLZESAHE Y +
HRET D,
3) PRLZREEESNLZAL—TI3SDAEZO—ICT
5ZEICEDTTFO /)y oETFY—NT D,
4) YRINBEY MDLIRIRAVIERET D,
B) RL—TWLIURERAEIDTI /)BT,
6) YRINT—H/INA NEEET B,
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7)) AL—THHLWTF—Y TEHREITO,

8) AL—THWF—=IN\A DT/ )y IBETD,

9) VRIHWR MY TRUERET D,

INA RERAHTO S ITHIZ T, MAX8660/MAX8661

ER11OET 3 UBICRTEHNA DL IR/

F=HRFTOMNINEREBLET, ZOT7OMNINL

HESE. I2CYRITFNARIZL—TDF7 KL 2%

1EREFEEL-E. EHOL XY ILERDIEFT

F—HBERETDIENTEEFT, VAIN XMV S

FHERTIDETOB. ERUIICL DR INDEAA

HTIOZENHEETTY,

BN ML RE/F=aRT7OTOMIIVIE. RD

BT,

1) VRIWRY—KNAVY REXKET D,

2) YRINWTEY RDRL—TF7RLZRETEY bD
EAHE Y NEZEET D,

3) PRLREEESNLZAL—THSDAEZO—ICT
BIEIICEO>TrZO /)y oHETH— RT3,

4) YRINBEY MDLIRIRA VI ERET D,

B) RL—THWVLZREIRAVEIDT T/ )Y IoBTD,

B6) VRIWTF—H/NA NEFEET D,

7)) AL—THHLWT—Y TEHREITO,

8) RL—TNWF—9NA b DTV /)Y I%ETD,

9) YRIDMBELETDEMLTZAT Y T5~ThHHEY
BEnd, LYRAYICIEBDIEFT7ZOERY
T ENTED,

10) YRAINWZ Y TREERET D,

EEtFIE

HNBEORE

REGI1BKUREG2LFa1L—%IF. #nEN3DDT
ey NBEEEZMHBZTHY . SETIBXUSET2ANT
BEINET, FHMICDONTIE. TREGT (VCC_I0)Z
v S5 DC-DCOAVN—%]HKUVTREG2 (VCC_
0. VCC_MEM)Z 5w 745 >DC-DCAV/A\—% D
BAESRBLTLEE L, VBIZ3.3VEETHY . ZET
BT EITEFZ A

V3~V7IE, 2CA V5 T 1 —RILDTHREENET,
HMICDNTIE, [12CA YT —2IDEESBLT
{FZE, 4.3VEBXHANEBET. B#HPWME—R
TEMERIZ. BN T1—T A H 12K DTREG3E
REGANBRBHDEENFIRSINDZ EITFELTLE
=0\, BEIPWME— RDIEE. REG3F/=IFREGAMD
SEEHEEISRODESICHEY FT

LEGEND

|:| MASTER TO SLAVE

SLAVE TO MASTER

A. WRITING TO A SINGLE REGISTER WITH THE “WRITE BYTE" PROTOCOL

1 7 11 8

8 1 1 -a— NUMBEROFBITS

REGISTER POINTER
T R

w

" SLAVEADDRESS | 0 FA
1 1 L1 1 1 1

A

DATA AP

RIW

B. WRITING TO MULTIPLE REGISTERS WITH THE “MULTIPLE-BYTE REGISTER-DATA PAIR” PROTOCOL

1 7 11 8 1 8 1 ~a— NUMBER OF BITS
s| " staveaooress  [ofA] RecisteRPONTERX [A DATAX. Az XXX
1 1 1 1 1 1 1 1 1 1 1 1 1 K 1 1 1 1 1 1 1 K
RW
8 1 8 1 ~a— NUMBER OF BITS
T T T T T T T R T T T T T T T SRR
© @0 @ REGISTERPOINTERN  ['A DATAN A:i xXxxl
1 1 1 1 1 1 1 XX 1 1 1 1 1 XX
8 1 8 1 ~a— NUMBER OF BITS
®© @@ @ | REGISTRPONTERZ | A DATAZ AP |

X11. MAX8660/MAX866 1 \DEAH
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BEEEELE. SHE. Elg PMIC

VSMIN =0.167 X VPV3
VAmiN = 0.167 X Vpyg4

FEROBRKEEDOHIRERIS. /—7ILE— REMEICIZE
BEnZhZEIDERLTLESLY,
A5 09D&R
REG1~REGADFNFNICDINT,
7 E(LpEa) ZEH L TS 2& 0,
4 xVy xD x(1-D)

louT(Max) X fosc
CDZEILEDT. E=O Mo E—DOA VT OIER
Uy IV ERBEHNEROI1/AICBESINT T, Rk

Bk foscld2MHzTH Y. T1—T 141 ZILDIFR
XTEALNFT,

ROELDITAE

LiDEAL =

D=VOJ
VN

L|DEA|_7'J§‘;;€335C\ E—ohvE—0A4 20505y TIL
BARl30.25 X lOUT MAX)(l:.f&Ljia_o E—oA 505
EBRIF1.125 x |OUT(MAX)t3_° A G057 DEMER
heE— 74/979%/}|L%J:@D—CL\5 &L BLU
EREADCA VT U 5BRMEBAENER(ouTvax)
HZERDODTNWSZEEBRBLTLEE 0 LipeaL kW
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COMMON DIMENSIONS EXPOSED PAD VARIATIONS

PKG. 16L_5x5 20L_5x5 28L _5x5 32L 5x5 40L_5x5 PKG. D2 E2
SYMBOL| MIN. [NOMJMAX.| MIN. [NOM|MAX.| MIN. INOM| MAX.| MIN. [NOM.| MAX.] MIN. |NOM.| MAX. CODES MIN. | NOM.] MAX| MIN. ] NOM] MAX.
A lo.70]o.75[0.80]0.70]0.75]0.80[0.70]0.75] 0.80[0.70] 0.75]0.80 [0.70 | 0.75] 0.80 T16552 1300 131013201300 [3.10 1320
A1l 0 0.02{0.05| 0 ]0.02}0.05] 0 |0.02{0.05] 0 [0.02}0.05] 0 ]0.02|0.05 T1655-3 3.00]3.10]3.20[3.00[3.10]3.20
A2 0.20 REF. 0.20 REF. 0.20 REF. 0.20 REF. 0.20 REF. T1655N-1 [ 3.00 [ 3.10(3.20] 3.00 | 3.10[ 3.20
N ) T ) ) 5 3 0 ) 3 I e ) i ) L) ey X XY e
E__ [4.90]5.00|5.10[4.90]5.00| 5.10|4.90 [5.00] 5.10]4.90] 5.00] 5.10|4.90 | 5.00| 5.10 T2056-4 1300)3104320/3.00/3.10]3.20
o 080BSC_| 065BSC. | _050BSC._| 050BSC._| 040BSC. 120555 1315[32513.35)315[325)3.35
P P I T I e I e I I T e T2855-3_| 3.15 | 3.25| 3.35] 3.15 | 3.25| 3.3
L Jo30f0.40]0.50]0.45]0.55] 0.65]0.45] 0.55] 0.65[0.30] 0.40] 0.50] 0.30] 0.40[0.50 128554 1260]1270]2.8012.60]1270)280
N o 2 5 5 w0 T2855-5_| 2.60 ] 2.70| 2.80] 2.60 | 2.70] 2.80
ND 4 5 7 8 10 T2855-6 | 3.15[3.25]13.35|3.15[3.25[3.35
NE 4 5 7 8 10 T2855-7 2.60]2.70|2.80]2.60|2.70] 2.80
JEDEC WHHB WHHC WHHD-1 WHHD-2 | - T2855-8 3.15]13.2513.35| 3.15[3.25| 3.35
T2855N-1 ] 3.15] 3.25] 3.35] 3.15 [ 3.25[ 3.35
T3255-3 3.00 [ 3.10{3.20] 3.00 | 3.10] 3.20
NOTES: T3255-4_|3.00]3.10] 3.20] 3.00 | 3.10] 3.20
1. DIMENSIONING & TOLERANCING CONFORM TO ASME Y14 5M-1994. T3255-5 1300]3.10]3.20]13.00]3.10]3.20
2. ALL DIMENSIONS ARE IN MILLIMETERS. ANGLES ARE IN DEGREES. T3255N-113.00  3.10]3.20) 3.00 [ 3.10 3.20
3. NIS THE TOTAL NUMBER OF TERMINALS. T4055-1 3.4013.50/3.60] 3.40 | 3.50| 3.60
T4055-2 3.4013.50/3.60] 3.40 | 3.50| 3.60

A THE TERMINAL #1 IDENTIFIER AND TERMINAL NUMBERING CONVENTION SHALL
CONFORM TO JESD 95-1 SPP-012. DETAILS OF TERMINAL #1 IDENTIFIER ARE
OPTIONAL, BUT MUST BE LOCATED WITHIN THE ZONE INDICATED. THE TERMINAL #1
IDENTIFIER MAY BE EITHER A MOLD OR MARKED FEATURE.

A DIMENSION b APPLIES TO METALLIZED TERMINAL AND IS MEASURED BETWEEN
0.25 mm AND 0.30 mm FROM TERMINAL TIP.

@\ ND AND NE REFER TO THE NUMBER OF TERMINALS ON EACH D AND E SIDE RESPECTIVELY.
7. DEPOPULATION IS POSSIBLE IN A SYMMETRICAL FASHION.
& COPLANARITY APPLIES TO THE EXPOSED HEAT SINK SLUG AS WELL AS THE TERMINALS.

9. DRAWING CONFORMS TO JEDEC M0220, EXCEPT EXPOSED PAD DIMENSION FOR
T2855-3 AND T2855-6.

**SEE COMMON DIMENSIONS TABLE

AD WARPAGE SHALL NOT EXCEED 0.10 mm. DALLAS ~,
11, MARKING IS FOR PACKAGE ORIENTATION REFERENCE ONLY. Ebsemlconnumon /VI/JK I/VI
12. NUMBER OF LEADS SHOWN ARE FOR REFERENCE ONLY. —
LEAD CENTERLINES TO BE AT TRUE POSITION AS DEFINED BY BASIC DIMENSION "e", £0.05. PACKAGE OUTLINE,
16, 20, 28, 32, 40L THIN QFN, 5x5x0.8mm
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