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

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

SRAD to AGND ..ot
LBF, LBR, EN1, RAMP to AGND
V810 AGND. ..ot

V5to AGND...........
V6, V7 to AGND
PV1 to PG1
PV2to PG2
PV3to PG3
PV4 to PG4

PV, PV1, PV2, PV3, PV4, IN8 to IN

-0.3Vto +7.5V
-0.3V to (VIN + 0.3V)
-0.3V to (ViNg + 0.3V)
-0.3V to (ViNs + 0.3V)
-0.3V to (ViNe7 + 0.3V)
-0.3Vto +7.5V
-0.3Vto +7.5V
-0.3Vto +7.5V
-0.3Vto +7.5V
-0.3V to +0.3V

LX1 Continuous RMS Current (Note 1) ....oooovvviiiiiiiiii, 2.3A

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.

Eﬁ;ﬁlb\%/_ﬁ H7
Em FFEz=

ABSOLUTE MAXIMUM RATINGS

LX2 Continuous RMS Current (Note 1) ......ccoooiiiiiiiiinn. 2.0A
X3 Continuous RMS Current (Note 1) ... ..2.6A

X4 Continuous RMS Current (Note 1) ....ooooiviieiiiiiii, 1.0A
PG1, PG2, PG3, PG4, EPto AGND..........cccceonne. -0.6V to +0.6V
GND 10 AGND ..o -0.3Vto +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 ..............cccoceeees -40°C to +85°C

Junction Temperature ..o +150°C
Storage Temperature Range................ -65°C to +150°C
Lead Temperature (soldering, 10S) ........ccccccevviivinirinns. +300°C
Soldering Temperature (reflow) ........c..cocooeiiiiiiiiion, +260°C

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 \
Supply Voltage Range connected together externally
IN Undervoltage-Lockout VIN rising 2250 2400 2550
VuvLo ; %
Threshold VN falling 2200 2350 2525
IN Overvoltage-Lockout VIN rising 620 635 6.50
VovLo - v
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); %
V1 and V2 in normal (skip)
No load; operating mode
IN+Ipvi+ | SDA = SCL = V8
Input Current IPv2-+ IPva-+ VA1, V2, V3, V4, V5, and V8 on WA
IPv4 + liN5 + (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, V|N = 2.2V 1.5
Overvoltage lockout, V|N = 6.5V 25
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ELECTRICAL CHARACTERISTICS (continued)

(VIN = VINs = 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 fsw 1.9 2.0 2.1 MHz
REG1—SYNCHRONOUS STEP-DOWN DC-DC CONVERTER (MAX8660, MAX8660A, MAX8660B only)
SET1 = IN, Vpy1 = 4.2V, load = 600mA 3250 3300 3.350
X::(XJOrletli?/e(MAX886O/MAX88608) Vi Eiyfgégﬂecmd’ Y= aeh 2955 3000 3045 | V
SET1 = AGND, Vpy1 = 3.6V, load = 600mA | 2.807 2.850  2.893
SET1 =N, Vpy1 = 4.2V, load = 600mA 2463 2500 2538
V1 Voltage Accuracy (MAX8660A) V1 ii?:ggg%rpeded‘ VP = 3.6V, 1970 2000 2030 | vV
SET1 = AGND, Vpy1 = 3.6V, load = 600mA 1.773 1.800 1.827
V1 Load Regulation Load = 0 to 1200mA -1.5 Yol 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 Rp1 0.12 Q
n-Channel On-Resistance RN1 0.15 Q
_pr)f—f:;nonlgl Current-Limit v 15 18 55 A
n-Channel Zero-Crossin
Threshold ° 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
Vpy1 =6V, LX1 = Ta = +25°C -2 +0.03 +2
LX1 Leakage Current PG1 or PV1, pA
VENT = OV Ta =+85°C +0.2
Soft-Start Ramp Rate To V1 = 3.3V (total ramp time is 450us for 5 7 9 mV/us
(MAX8660/MAX8860B) all V1 output voltages)
oo e T s
V5 to V1 Enable Time tyMHVSH1 | Figure 6 350 ys
Internal Off-Discharge Resistance 650 Q
Minimum Duty Cycle :ng:o'z\év:\s/'g:zde only, min duty cycle in 16.7 %
Maximum Duty Cycle 100 %
M AXIW 5
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ELECTRICAL CHARACTERISTICS (continued)

(VIN = VINs = 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 3.250 3.300 3.350
V2 Voltage SET2 not connected, Vpy2 = 3.6V,
Accurac?/ (MAX8660/MAX8860B) v load = 600mA i 2.463 2500 2.538 v

SET2 = AGND, Vpy2 = 3.6V, load = 600mA 1.773 1.800 1.827

SET2 = IN, Vpy2 = 4.2V, load = 600mA 2463 2500 2538

SET2 not connected, Vpy2 = 3.6V,
V2 Voltage Accuracy (MAX8660A) vz | e o pv2 1970 2000 2.030 v

SET2 = AGND, Vpy2 = 3.6V, load = 600mA 1.773 1.800 1.827
V2 Load Regulation Load = 0 to 900mA -1.7 %olA
V2 Line Regulation 0.15 %V
SET2 Input Leakage Current 0.01 pA
V2 Dropout Voltage Load = 900mA (Notes 3, 4) 225 mV
p-Channel On-Resistance Rpo 0.18 Q
n-Channel On-Resistance Rn2 0.15 Q
p-Channel Current-Limit Threshold ILIM2 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 2.6V < Vpy2 < 6V (Note 5) 0.9 A
V2 Bias Current 5 pA

Vpve = 6V, Ta = +25°C -2 +0.03 +2
LX2 Leakage Current LX2 = PG2 or PV2, pA

VEN2 = OV Ta = +85°C 0.2
Soft-Start Ramp Rate ;ﬁ \\//22 ;ugbi\t/\féolttslg;alsr;qp time is 450ps for 2 4 6 mV/us
V5 to V2 Enable Time tymHVSH2 | Figure 6 350 us
Internal Off-Discharge Resistance 650 Q
Minimurm Dty Gycle ForoedPUM mod onl;min iy oyle i 167 %
Maximum Duty Cycle 100 %
REG3—SYNCHRONOUS STEP-DOWN DC-DC CONVERTER

MAX8860/MAX8660A/MAX8661 REG3

default output voltage, Vpy3 = 3.6V, 1.379 1.400 1.421

load = 600mA V
V3 Output Voltage Accuracy V3 | MAX8860B REG3 default output voltage, 1133 1150 1167

Vpy3 = 3.6V, load = 600mA ‘ ’ ’

RE rial programmed from 0.9V to 1.8V

Ioa(jisgogmpA(()goetle 6)ed emOSTIO T s 15 %
V3 Load Regulation Load = 0 to 1600mA -17 mV/A
V3 Line Regulation (Note 7) 0.05 %IV
p-Channel On-Resistance Rp3 0.12 Q
n-Channel On-Resistance RN3 0.08 Q

6
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ELECTRICAL CHARACTERISTICS (continued)

(VIN = VINs = 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 THIVE] 1.85 215 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 louT3 2.6V = Vpy3 < 6Y (Note 5) 1.6 A
V3 Bias Current 0.01 PA

Vpy3 = 6V, LX3 = PG3 or Ta = +25°C -2 +0.03 +2
X3 Leakage Current PV3. VENas = OV Taz +85°C 004 uA
MAX8660/MAX8660A/MAX8661, RRaMP =
Soft-Start Ramp Rate 56kQ to 1.4V 8 mV/us
MAX8660B, RrRamP = 56kQ to 1.15V 6.7
V3 Dynamic-Change Ramp Rate Rramp = 56kQ 10 mV/us
MAXBBGO/MAXSGGOA/MAX8661, powering 400
EN34 to V3 Enable Time tPHLVTH3 up 10 1.4V, Figure 6’_ RRAMP = 6K . us
MAX8660B, powering up to 1.15V, Figure 6, 400
Rramp = 56kQ
Internal Off-Discharge Resistance 550 Q
Minimum Duty Cycle Fo.rced-PW.l\/I mode only, min duty cycle in 167 %
skip mode is 0%
Maximum Duty Cycle 100 %
REG4—SYNCHRONOUS STEP-DOWN DC-DC CONVERTER
MAX8660/MAX8660A/MAX8661 REG4 default
output voltage, Vpy4 = 3.6V, load = 200mA 1379 1400 1421 v
V4 Output Voltage Accuracy V4 {\//l:/)ff?gvﬁ% Sezfgg:qi“tp“t voltage, 1133 1150  1.167
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 %V
p-Channel On-Resistance Rp4 0.37 Q
n-Channel On-Resistance RN4 0.3 Q
p-Channel Current-Limit Threshold ILIMa 0.65 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 louTa 2.6V = Vpys < 6Y (Note 5) 0.4 A
V4 Bias Current 0.01 PA
Vpva = 6V, LX4 = PG4 or Ta = +25°C -2 +0.02 +2
X4 Leakage Current PV4, VEnas = OV TA=+85°C 012 uA
MAX8660/MAX8660A/MAX8661, 8
Soft-Start Ramp Rate RramMP = 56k€2 to 1.4V mV/us
MAX8660B, Rramp = 56kQ to 1.15V 6.7
V4 Dynamic-Change Ramp Rate RraMP = 56kQ 10 mV/us
M AXIW 7
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ELECTRICAL CHARACTERISTICS (continued)

(VIN = VINs = 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
MAX8660/MAX8660A/MAX8661, powering 400
) up to 1.4V, Figure 6, RrRamMP = 56kQ
EN34 to V4 Enable Time tPHLVTH4 - - us
MAX8660B, powering up to 1.15V, Figure 6, 400
RraMP = 56kQ
Internal Off-Discharge Resistance 550 Q
- Forced-PWM mode only, minimum duty o
Minimum Duty Cycle cycle in skip mode is 0% 16.7 %
Maximum Duty Cycle 100 %
REG5 LDO
IN5 Input Voltage Range VIN5 2.35 VIN V
REGS5 default output voltage, 2.35V =< VN5 < 1764 1.800 1836 v
6V, load = 0 to 200mA
V5 Output Voltage V5 -
REGS5 serial programmed from 1.7V to 2.0V, 5 o o
2.35V < V|N5 < 6V, load = 0 to 200mA °
V5 Output Current Limit louTs 225 350 500 mA
V5 Output-Voltage Noise 10Hz to 100kHz, louTts = 10mMA 160 uVRMS
V5 Power-Supply Rejection ViNs = (V5 + 1V), louTs = 10mA, f = 10kHz 40 dB
Powering up to 1.8V (total ramp time is
\Y ft- R R 7 \Y
5 Soft-Start Ramp Rate 225ps for all V5 output voltages) S 9 mvius
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 VING7 2.35 VIN Vv
(RPEOGF? ngdatht(z 708 U;il:tbvoslt:f?; V6 Setting from 1.8V to 3.3V in 0.1V steps, 3 +3 o
ety V7 load = 0 to 300mA °
Input)
V6, V7 Dropout Voltage 3V mode, load = 300mA (Note 3) 55 100 mV
V6, V7 Output Current Limit loure ViNe7 = 3.6V 750 mA
lout?
) Powering up to 3.3V (total ramp time is
V6, V7 Soft-Start Ramp Rate 450s for all VB/V7 output voltages) 5 7 9 mV/us
Internal Off-Discharge Resistance 350 Q
REG8 ALWAYS-ON LDO
Load = 0to 15mA 3.168 3.300 3.432
V8 Output Voltage V8 Y
Load = 30mA 2.800 3.2 3.432
V8 Dropout Voltage Load = 15mA (Note 3) 180 mV
V8 Qutput 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 vV
Low-Battery Rising Threshold VIBRTH 1.231 1.250 1.268 \
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ELECTRICAL CHARACTERISTICS (continued)

(VIN = VINs = 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
é?ﬁé?tso Output-High Leakage VN = 6V, Ta = +25°C 0.2 UA
__ 2.6V < VIN L6V, sinking 3mA 0.2
LBO Output Low Level — \

VIN = 1V, sinking 100pA 0.4
Minimurn Vi for TBO Assertion LBO is forced low when the device is in 1 v
UVLO
LBO Deassert Delay tvBHBFH | Figure 6 0 3 us
LBF and LBR Input Bias Current Ta=+25°C =0 0 +50 nA
Ta = +85°C 0.5
RESET (MR, RSO)
RSO Threshold VRsoTH | Voltage on V8, falling, hysteresis is 5% (typ) 2.1 2.2 2.3 vV
RSO Deassert Delay tvBHRSTH | Figure 6 20 24 28 ms
(F;ige?ftput—ngh Leakage ViN = 6V, Ta = +25°C 0.2 UA
I 2.6V < VIN L6V, sinking 3mA 0.2
RSO Output Low Level — V
VIN = 1V, sinking 100pA 0.4
Minimurm Vi for RSO Assertion RSO is forced low when the device is in ] v
UVLO
MR Input High Level 26V <VINSBY 1.4 V
MR Input Low Level 2.6V <VNEBY 0.4 v
MR Input Leakage Current VIN =6V, Ta = +25°C -0.2 +0.2 PA
MR Minimum Pulse Width tMR 1 us
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 \
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 \
SCL, SDA Input Hysteresis 0.1 \
SCL, SDA Input Current Ta = +25°C, IN = AGND, V|N = 6V -10 +10 uA
SDA Output Low Voltage 2.6V < VN £6V, sinking 3mA 0.2 V
SRAD Input High Level 26V<VINZSBY 1.4 V
SRAD Input Low Level 26V<VINZSBY 0.4 Vv
SRAD Input Leakage Current VIN=6V, Ta = +25°C -0.2 +0.2 pA
M AXIW 9
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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 ys
CLK High Period tHIGH 0.6 ys
Set-Up Time for a Repeated .
START Condition isussTA | Figure 8 06 bs
DATA Hold Time tHD:DAT | Figure 9 0 us
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 i 13 s
and START BUF ' H
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-
relation using statistical quality control (SQC) methods.

Note 3: The dropout voltage is defined as V|N - Vout when Voyt is 100mV below the nominal value of VouT.

Note 4: Dropout voltage (Vpo) is a function of the p-channel switch resistance (Rp) and the inductor resistance (RL).
The given values assume Rl = 50mQ for the REG1 inductor and 67mQ for the REG2 inductor:

VDo = ILoaDp (Rp + RL)

Note 5: The maximum output current is guaranteed by correlation to the p-channel current-limit threshold, p-channel on-resistance,
n-channel on-resistance, oscillator frequency, input voltage range, and output voltage range. The maximum output current
in the Electrical Characteristics table is the worst-case output current for the components shown in Figure 3 over then entire
specified range of input and output voltage. More output current may be available when alternate components and voltage
ranges are used. See the Step-Down Converter Output Current section for more information.

Note 6: Tested at 1.4V default output voltage for the MAX8660, MAX8660A, and MAX8661. Tested at 1.15V default output voltage
for the MAX8660B.

Note 7: 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, V|N = 3.6V, Ta = +25°C, unless otherwise noted.)

MAXIN

QUIESCENT CURRENT (uA)

SWITCHING FREQUENCY (MHz)

QUIESCENT CURRENT SWITCHING FREQUENCY
vs. INPUT VOLTAGE vs. INPUT VOLTAGE
100 T . 25 5
% | SDA=SDL=V8—|= 24 g
REG1-REG7 DISABLED |2 _ g
80 REG8 IS ALWAYS ON |2 S 23
70 S
60 Z 21
>
50 % 2.0 —
40 o 19
pu g
30 % 18
20— & 17
10 16
0 15
25 30 35 40 45 50 55 60 25 30 35 40 45 50 55 60
INPUT VOLTAGE (V) INPUT VOLTAGE (V)
SWITCHING FREQUENCY
vs. TEMPERATURE EN1/EN2/EN5 ENABLE RESPONSE
23 - IMAX8660 toc:
g EN1/EN2/ENS 5v/div
22 g
2.1 1V/div
)
20 1V/div
V5 .
19 1V/div
1.
8 V1
17 ‘ ;
40 1510 B 60 8 100us/div
TEMPERATURE (°C)
EN34 ENABLE RESPONSE
MAXSGSU 10c05
.................. o —————l
EN34 Foooooe R o 2v/div
] 500mV/div
V3
1 500mV/div
v b
RRAMP 56kQ

100us/div

BT (EHF1E
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(Circuit of Figure 3, VIN = 3.6V, Ta = +25°C, unless otherwise noted.)

REG1 EFFICIENCY vs. LOAD CURRENT REG1 OUTPUT VOLTAGE vs. INPUT VOLTAGE REG1 LINE TRANSIENT
o 3.6 . . - = —— i i _MAXEG60 (oc08
100 [T ,Z%g%ﬂEADL,PWM g DROPOUT 1LoAD = 10mA g 5.0V
9% B, g / g -
o | LA /w ”: : 3.4 [4 2 Vi 26y \\ J 1vidiv
A | ;
b — A
_ 8 b = 382 / 1 -
= ]
3 80 | Ll = 30 ILoAD = 1000mA
z 5 H ; S /
2 o [T S 28 I TIN OI S B
: | =1/ .
65 VN =36V 1 26 / Vi o e 100mV/div
60 | T V1=33V
L =1.2uH 24 _ : 600mA LOAD,
% mF (TOKO DE2812C) 33V 0UTPUT N Y
50 TR R 22 L L -
001 01 1 10 100 1000 10,000 25 30 35 40 45 50 55 60 40us/div
LOAD CURRENT (mA) INPUT VOLTAGE (V)
REG1 LOAD REGULATION REG1 OUTPUT VOLTAGE vs. TEMPERATURE REG1 DROPOUT VOLTAGE vs. LOAD CURRENT
= 40 -
ol BT g 3 § 30 FHENOMINALESR OF TOKO'S T25H z
3.38 2 338 g DE2812C INDUCTOR IS 44mQ. THE NOMINAL |2
236 E 236 z 250 |p-CHANNEL RESISTANCE OF THEREGTIS {2
: ‘ _ 120m. THE SLOPE OF THIS LINE SHOWS THAT
= 334 =334 E THE TOTAL REGT DROPOUT RESISTANCE OF AN
Eam N 5 50 ar 200 [AVERAGE PART, BOARD, INDUCTOR
=L =7 = COMBINATION IS 172mQ.
S 330 -1.5%/A S 330 S 150 7
> 328 > 328 = ) /
= =
3 326 M~ 3 326 & 100 /
o
3.24 3.24
----- FORCED-PWM 50 //
322 - NORMAL]— 322 600mA LOAD—
320 : | 320 | 0
0 200 400 600 800 1000 1200 -40 -15 10 35 60 85 0 200 400 600 800 1000 1200
LOAD CURRENT (mA) TEMPERATURE (°C) LOAD CURRENT (mA)
REG1 LOAD TRANSIENT REG 1 HEAVY-LOAD SWITCHING WAVEFORMS REG1 LIGHT-LOAD SWITCHING WAVEFORMS
MAX8660 toc1 MAXB560 toc: MAX8660 g 14
: ©oV1=33V
ul Tl 38VINPUT
o ; v
10omvge v} 2Vidiv
LX1
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, Vi i
; 20mV/div
rrrrrrrrrrrrrrrrrrrr BOOMA v vt
b b T ‘ N | WYL 200mA/div
) 8] : ‘
10mA et A2VINPUT L4 oA 0A
o Do TR o IALOAD
40us/div 400ns/div 2us/div
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(Circuit of Figure 3, V|N = 3.6V, Ta = +25°C, unless otherwise noted.)

REG2 OUTPUT VOLTAGE
vs. INPUT VOLTAGE

95
90
85
80
75
70
65
60
55
50

EFFICIENCY (%)

1.85

1.83

1.81

1.79

OUTPUT VOLTAGE (V)

1.77

1.75

REG2 EFFICIENCY vs. LOAD CURRENT

UL AL
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7™\

AN |
Y
rs

/Il

=TT v
/4%"
/i

Vin=4.2V

ViN=3.6Vr

IR 14

] L2=2.0uH

L |

(TOKO DE2812C

V2=18V

0.01

0.1 1

10 100

LOAD CURRENT (mA)

REG2 LOAD REGULATION

ViN=3.6V

IAX8660 toc18

MAX8660 toc15

OUTPUT VOLTAGE (V)

1000

..\

-1.7%/A

\

\

FORCED-PWM
—— NORMAL ‘
L

0 200

LOAD CU

400

600
RRENT (mA)

800

REG2 LOAD TRANSIENT

IMAX8660 Loc2
e

600mA

20us/div

MAXIMN

OUTPUT VOLTAGE (V)

100mV/div

9
200mA/div

1.95

1.90

1.85

1.80

1.75

1.70

1.65

10mA LOAD

800mA LOAD

25 30

35 40 45

50

55

INPUT VOLTAGE (V)

MAX8660 toc16

6.0

REG2 OUTPUT VOLTAGE vs. TEMPERATURE

190 ‘ - 300
188 |-800mA LOAD g
186 E 250
=
184 £ 200
182 &
5
1.80 . 3 150
178 2
176 S 100
(=)
174 5
172
170 0
4 1510 35 60 85
TEMPERATURE (°C)
REG2 HEAVY-LOAD SWITCHING WAVEFORMS
MAX8660 toc2:
Voo FUT TVt V/div
Vixe
2mV/div v2 f
L2 wdiv 2
0A
800mA LOAD

400ns/div

Vin

V2

REG2 LINE TRANSIENT

MAX8660 toc17
—_—

=4

3.6V

A

450mA LOAD,
V2=18V

Vs

40us/div

#E T {EHFIE ()

1V/div

100mV/div

REG2 DROPOUT VOLTAGE vs. LOAD CURRENT

THE NOMINAL ESR OF TOKO'S 2.0uH
DE2812C INDUCTOR IS 67m&2. THE NOMINAL
p-CHANNEL RESISTANCE OF THE REG2 IS
180mQ. THE SLOPE OF THIS LINE SHOWS
THAT THE TOTAL REG2 DROPOUT
RESISTANCE OF AN AVERAGE
PART, BOARD, INDUCTOR
COMBINATION IS 255m€2.

MAX8660 toc20

0 200 400

600 800 101

LOAD CURRENT (mA)

00

REG2 LIGHT-LOAD SWITCHING WAVEFORMS

MAX8660 toc23
e e ]

30mA LOAD

2us/div

2V/div

] 20mV/div

200mA/div

0A
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A
((8 (Circuit of Figure 3, V|N = 3.6V, Ta = +25°C, unless otherwise noted.)
>< REG3 REG3 OUTPUT VOLTAGE
< EFFICIENCY vs. LOAD CURRENT vs. INPUT VOLTAGE
90 5 1.45 i i g
§ 85 NORMAL g 144 |- loap = 1000mA g
2 143 =
m 80 | .
S - II S 14
&£ 75 ] S 14
> —
i II\IM' |||III||\III!Ii|\II = 1w -
5 IN = —
© - . Ll I\mnm\mlnsill il S 1
= e
>< m’ Vi = 361 3138
o LU lI|| =
I QT e
55 [l L3 =1.2uH
< (LN Al qovopeoml]
N 50 L 135
( 001 0.1 1 10 100 1000 10,000 25 30 35 40 45 50 55 60
=) LOAD CURRENT (mA) INPUT VOLTAGE (V)
% REG3 LOAD REGULATION REG3 OUTPUT VOLTAGE vs. TEMPERATURE
>< 1.44 : —_— 5 1.50 %
V=36V | me=-- FORCED-PWM |2 H
( 143 — NORMAL g 148 g
= 1.46
E 142
. = S 144
S 8 1.41 ~\\ % 14
O 2 ~— S 140
© = ™~ :
e 2 139 2 138
3 - N 3 136
>< ' N 134
L 132 ILoAD = 1000mA |
E 136 130 ‘
0 200 400 600 800 1000 1200 1400 1600 40 -15 10 35 60 85
LOAD CURRENT (mA) TEMPERATURE (°C)
REG3 LOAD TRANSIENT REG3 HEAVY-LOAD SWITCHING WAVEFORMS
MAX8660 toc30 MAX8660 toc3
U Py : 3
R AP P Ry ER R < M g g V L. .
P somv/diy -
900mA '
500mA/div
,,,,,,,,,,,,,, 0A
; -~ 1500mA LOAD
20us/div 400ns/div
14

2vidv Vm_

2mV/div

1A/div

REG3 LINE TRANSIENT
. MAXSEGP toc26
Yosov
Vi 36V d 1V/div
V3 e VAN 50mV/div
 800mA LOAD, V3= 1.4V

40us/div

REG3 VOLTAGE CHANGE RESPONSE

MAX8660 toc29
el

‘RRAMP‘; /
=5§kQ» /-

500mV/div
V3

RISING [ 072V ™ Y

V3
FALLING
500mV/div

ACTIVE RAMP DOWN ENABLED

100ps/div

REG3 LIGHT-LOAD SWITCHING WAVEFORMS

IMAX8660 toc32

2V/div

... 2omvraiv

V3

I3 200mA/div

1 0A

2us/div
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(Circuit of Figure 3, V|N = 3.6V, Ta = +25°C, unless otherwise noted.)

REG4 REG4 OUTPUT VOLTAGE
EFFICIENCY vs. LOAD CURRENT vs. INPUT VOLTAGE
95 T T TTTTT T % 142 T T 3
----- RCED-PWM i 1L0AD = 300mA 2
90 f—— NORMAL =\ g 1.41 g Vin
8 B 2 \ : L —T
s \ = 140 =
= % i : o |
= 'ﬁ ¥ ]
= 75 | ¥ - E 1.39
= =42k S
I/ i s
65 R 5
=3 6V 3
- oG 147 v
(T TS
55 L4=4.7uH 1.36
(TOKO DE28120)33| V4 =14
50 : 135
001 01 1 10 100 1000 25 30 35 40 45 50 55 60
LOAD CURRENT (mA) INPUT VOLTAGE (V)
REG4 LOAD REGULATION REG4 OUTPUT VOLTAGE vs. TEMPERATURE
144 | \ \ 8 1.50 ‘ 5
g L VN=3EY _ eeee FORCED-PWM |3 400mA LOAD H
: —— NORWAL  |E 145 £
= . =
142 Vit
= - RISING
I :.\ g 1.40
E .M\ =
S 140 — S 13
= ~— V4l
£ 139 z FALLING
5 5130 ‘
138
197 125
136 120
0 100 200 300 400 4 45 10 3% 60 8
LOAD CURRENT (mA) TEMPERATURE (°C)
REG4 LOAD TRANSIENT RESPONSE REG4 HEAVY-LOAD SWITCHING WAVEFORMS
MAXBGGD toc39 MAXM
o I "
U A e Vixe H- . s
: - T ' iv
VA INSWANNNASY NS 50mv/div Vil
j 2mv/div - V4
1.350mA :
B 4 "N 200mAVdiv
| 10mA i L .
V4 e prosmasgsmnnd 000MA/diy e 0A
} 200mA LOAD
20us/div 400ns/div

MAXIN

REG4 LINE TRANSIENT
MAX8660 toc35
T : RCHINS
5.0V
36V \ 4
Nt et
\/, AN

200mA LOAD, V5 =1.4V

40us/div

REG4 VOLTAGE CHANGE RESPONSE

IMAX8660 toc38
e

Rramp

100us/div

MAX8660 tocd
T T

BRI T EFFIE(4E)

1V/div

10mVydiv

500mV/div

500mV/div

REG4 LIGHT-LOAD SWITCHING WAVEFORMS

2V/div

20mV/div

200mA/div

0A

2us/div
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(Circuit of Figure 3, V|N = 3.6V, Ta = +25°C, unless otherwise noted.)

REG5 OUTPUT VOLTAGE vs. INPUT VOLTAGE

REG5 OUTPUT VOLTAGE vs. LOAD CURRENT
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1.82 18
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3 180 S 180
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(Circuit of Figure 3, V|N = 3.6V, Ta = +25°C, unless otherwise noted.)
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(Circuit of Figure 3, V|N = 3.6V, Ta = +25°C, unless otherwise noted.)
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REG8 OUTPUT VOLTAGE vs. INPUT VOLTAGE
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17 17 IN8 | REG8#Hi AFR IR, INSMJINS INAHIE.

18 18 IN THMBE A, A RICHEE . FEINFIAGND 2 [A18:0.4TpF i ) K L2

19 19 AGND | Biftltth, #%PG1l. PG2. PG3. PGAFIACGNDHERAE —HE. R4IME BiE 2% MAXS660 At Al Bt 7okt .
REGS 3.3V LDO% #rHL ki 1 . REG8JE:MAX8660/MAXS8661 L HJG E 5e TAF A Ea%, MINikH,

20 20 V8 AT 30mA FLE . 4 IN K R a0 g iy, V8 1.5kQ N #RHLBH 2 2 AGND. V8#:Marvell
PXA3xx b £ 1) VCC_BBATT.
A FEL T P FE A BT M R A, LBFAAT TP 2 1,20V, LBFHEELBR A ™A SOmV (i [ ;A — 41

21 21 LBF | =HUBHA FERS ] 724 8K (9 ] . LBFi% B LBOAMKI LI, VEANME BB S 0/ it v 45
(LBO. LBF. LBR)#\4y.
G FRL Y H P A T L RV M A, LBRAT TR 1,25V, LBF%LBR A7 £E50mV A9 [ . I — 21

22 22 LBR | =HIPH AT A B0 KA . LBR% BLBOAS milbf B HL T, TEANMS Bl 2% (1 8 ) 1 ST 4 )
(LBO. LBF. LBR)&RSY.

o3 o3 MR T kA, MRAIEE T AR BRSO, [HATA & 47 Al gnte o7 A7 88 2 LRI BONE . 1640
15 8165 % 2 (7§ i (RSO)HIMR H A 47

o4 o4 RAMP BEREGIA, ERAMPFIAGND 2 [A]#: — B T BRRER 0 L T-AbR . 1415 BiES%
BB RAMPYRRSY .

o5 o5 ENS REGS{fifERi A, BXSIENS Jy i B P FF FIREGS . ENSHAT#EE, Hik, Fl—PRCHLEE AT Sc3l AT
TFH e AW B . 38 % ENS i Marvell PXA3xx ZbH#519 SYS_ ENi H v WK 57 .

6 o6 PG3 REG3M% M1, #PGl. PG2. PG3. PG4FIACNDEEE — 2. TEANME E il 2 % MAXS660 (it K
BOkE.

27 27 LX3 | REG3JFXT &, LX34ZREG3HLE. YHREG3 KW, LX3 hmbHs.

o8 o8 PV3 RE%SEEWE%AIJ/\, TEPV3FIPG3 Z [Al#24. TuFF L2 . T A PV 5| BIFIING | BHITE SNH 0 2 7
Tt T 2 i . 38 % RSOE #2385 FHAL B %A nRESET#Hi Adii . MAXS660/MAX8661 RSO % Hi

29 29 RSO | —MERHCFES, R AT AT gn e A0 A7 d AL BBOAME, PRSI AL AR . TEAIE R
5% (7 HI(RSO)HIMR i A BR5Y .
REG3HL RS A, V3B 42 5 REG3 ¥ it i 42 . i H PR Pl R AT B B AE 0.725VE| 1.8V 2

30 30 V3 [d]. 4REG3 Wi, V33t 550Q P #ELFHH 2 AGND. V33 3% 3 % Marvell PXA3xx Ak B 2511
VCC_APPSHi .
REG3FIREG4 [ 151 HEL P-4 %56 {1 BB ST A . SR BHEN34 N 5 B P-4 [ B BEREG3 FIREG4 5 4K 5y

. » ENG4 EN34 (% F - ) fo0/F B AT 42 1143 B BEREG3 HIREG4 . EN34#s A e, ik, Fl—4~RCHLELAT

SEPRARN F T A G _EHLG e . il #EN34 1 Marvell PXA3xxAb 328 19 PWR_EN%i 395 5 .
VEALS BiE S % REG3/REGAEBE(EN34. EN3. EN4JiR5Y.
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&3 g, AENEEEFTHI
%//ﬁ"éqfﬂ/(? FF B3~

5| BE(4E)
51H P Thek
MAX8660 | MAX8661

30 30 Enp | REG2MERER A, f!,Ez:jJEszbmleﬁFREGz EN2AF A M, Ak, A —ASRCHLE AT SEBLAE T F
HE /\m b EL . 3 E EN2 B Marvell PXA3xx AL TR 2L SYS EN% kR 5] .
ATHAE A . SRAD#EAGNDIS, 707 Ak 50110 100 (0x68); SRADFEINM, M a4k

33 33 SRAD | H0110 101 (0x6A). Pk HEEXTMAXS660/MAXBOOL 1T EHEAE, FT LMk 19 45 817 0. 140
& BIE S M A B oy
REGIZ% M1, ¥PGl. PG2. PG3. PCAMIAGNDIEREAE —&. PRAIME B il 2% MAXSOOO MM Eii

34 — PGT | yeg.

— 34 GND | #th, FfA GND5| % #: £ EP.,

35 — LX1 | REGIFFXH &, LXI$#REGIHL&. M4REG]IEHN, LX1I NEHEA.

— 35 N.C. |&AMNTBEE:.

36 - PV RE%IE&/J%A TEPVIFIPGL Z [B]45:4. TuFR S L2 . FTA HIPV S BIFIING | BIFE SNSRI % 12 7E

— 36 PV | HIEEIA, FTE PV EIFIING | BIFE SN IGE A — i .

37 o ENA REGI@E B - @[z;bENljmmlJﬁF'REGl ENIHFA W, Ak, F—ARCH A el AT+

TR AR E R G H ENT R A AR SYS_ EN H vk Bk 5 .
— 37 GND | #1, FifGND5|%E £ EP.
- Vi REGIHLER MG A, VI H 3 5REG] A4 H %R . REGLAYHH L E R SET1 &, VIERE RN A
- AP VCC_I0x% . 4REGI Wi, VI 650Q Py FFHLBHLHz & AGND.
— 38 GND | #th, F7A GND5| i #: £ EP.
9 SETH REGIHLEREFR A . SETUR — =28 A . B8 VI R SET1E R 7 SR 3 iR .
— EESETleEE’JREGlﬁJ%EErTREGliAFZﬁJﬁﬁfF%ﬁ€ﬁT JEBh 5 A8 SET1 AYHRAER 4 TE % -

— 39 GND | #1, i GNDSIJI%E#: 2 EP.
REGA K Al A . V4 B4 5REGA R H s 82 . REGARY S H L R Al i@ s 83 474 1% B AE0.725V

40 40 V4 | B1.8VZIAl. HMREGAJWINT, VAEN550Q M HFHLBLH 2 AGND. V45 fAH#R1 VCC_SRAM
fLrg .

N o cp | PR, BREEEAE. RRE ST ARITERPGL. PG2. PG3. PGARIAGNDHXf

B BRI P II E R, DMRIEICH R (R iiE -
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MAX8660/MAX8660A/MAX8660B/MAX8661

B2 MRlg. BEZNEEERTH

BEEEIC, HFE3~m

v1 [33VAT 1200mA 5mA_ >|VCC_USB
5mA_ > VCC_TSI
MARVELL PXA3xx
AUXILIARY POWER PROCESSOR
PERPHERALS | &
JNAXKIN T0mA_ S| VCC_lo1
MAX8660 25mA_ > VCC_I03
135mA
V] 50mA_ | VCC_I04
" 50mA_ | VCC_I06
]
l 55mA VCC_LCD
N 20mA iVCC_MSL
160mA :> [
50mA_ > VCC_DF
35mA_ | VCC_Cl
v2| 1.8V AT 900mA 200mA > VCC_MEM
AUXILARY POWER
5\@> PERIPHERALS MEMORY [
V3| 0.725V T0 1.8V AT 1600mA 1600mA_ | VCC_APPS
V4| 0.725VT0 1.8V AT 400mA 360mA > VCC_SRAM
\E"> AUXILIARY POWER <a—p~
VCC_MVT
N VCC_BG
V5| 1.7V T0 2.0V (DEF 1.8V) AT 200mA
d VCC_0SC13M
VCC_PLL
V6| 1.8V T0 3.3V (DEF 0V) AT 500mA 5mA > VCC_CARD1
b SD/CF MEMORY
485mA R
v7|1.8VT0 3.3V (DEF 0V) AT 500mA 15mA_ >|VCC_CARD2
SD/CF MEMORY
@A > Pl e [
V8| 3.3V AT 30mA 5mA > VCC_BBATT
25mA_ {AUXILIARY POWER
, _ SDA {GPI033)
'C < STANDARD %G > SCL (GPI032)
EN1
PWR_SDA
EN2 POWER (G > PWR_SCL
ENS < SYS_EN
EN34 < PWR_EN
: : : V8 (VCC_BBATT)
RSO * »| nRESET
[BO B nBATT_FAULT
T T
1. MAX8660-5 Marvell PXA3xx Zb I a§ ) BESH, X HAg — P ERESLH, ) LR E %
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&3 g, AENEEEFTHI
%/Mﬂfﬂlc FF B3~

L o o IMN REF ) ,
+ 1 1289 ! VI ~ !
BATTERY ] T : ¢ TosAT 1
— — LBF 1 - H
(1.20v) ! — H
ggtg : K A~y oVl '
AND ' STEP-DOWN VCG_Iox, VCC_LCD, !
LBR o ! UM T VCC_MSL,VDD_USB, :
(1.25V) o v ' REGT ——  VCC_DF,VDD_CI, VCC_TS| !
® TOAL ; PG1 MAXB660/MAX86608: 3.3, 3.0V, 2.85V !
BLOCKS T ON L MAXBBB0A: 2.5V, 2.0, 1.8V '
OPEN-DRAIN LOW BATT OUT 1BO N e L Vi — 1200mA i
TO nBATT_FAULT AKX ' (MAX8660/MAXBG60A/MAXB660B ONLY) !
MAX8660 ! [oen 3 !
AGND MAX8661 ' L !
f P2 @— TOBATT
BNt Rl
roMcPy L e —| T
SYsEN > ® ON o =
222%™ V2,
TON INg STEP-DOWN 2 veio_wem
Ve, " | UM T MAXBSGO/MAXBSGOB/MAXGES: 3.3V, 25V, 1.8V
VCC_BBATT Py REG2 —  MAX8660A: 2.5V, 2.0V, 1.8V
(33V30mA ALWAYSON) L Pz L 900mA
g; LDO > PWM V2 =
REGS
HARDWARE MR — —
RESET INPUT > RESET =
o V8< 2.4V PV3 -
T0CPU RSO 20ms 1 TOBATT
RESET — | STEP-DOWN
PWM -
REG3 b =
RAMP 0AAs a5 4 vee _APPS
RAMP AD. 0.725V 10 1.8V
v o 0o —| L (OERAULT 1.4V for MAXBB60/MAXBB60A/MAXBS6)
by PG3 (DEFAULT 1.15V for MAX86608)
’ = 1.6A
> PUM V3 -
V6, t—e V6 LDO ON
Veo_CARDT | REGS
0V/1 8-3.3V N—e
(DEFAULT 0V) 500mA g; ] LOGICAL OR FROM CPU
® b (FIGURE 5) N PWR_EN
4
ING7 (IN6) * TOBATT
TOVA, V2, OR IN STEPDOWN L
________________________________________________ PWM -
' v 1 REG4 -
' V, e - . U4 f N~ V4,
' VCC_CARD2 | ) H RAMP > vee_srau
i 0V/1 8-3.3V ' 0.725VT0 1.8V
: 100 ' ADJ I )
:MAX (DEFAULT 0V) 500mA e ' »l 0725010 —  (DEFAULT 1.4V for MAXB660/MAX8660A/MAX8661)
} (MAXGGEO/NAXGE60A ONLY) : T PG4 (DEFAULT 1.15V for MAX36608)
. L <« ' L 400mA
Y PO P ' V4 -
VEC_I0x P
| NS TOIN, V1 OR V2
ADJ v _ -
Tl1vTo Y
- SCL , — 20V i VCC_MVT, VCC_BG
12 SERIAL 160 17VT0 20V
-~ SDA INTERFACE RAMP cees (DEFAULT 1.8V)
- s FROM CPU 200mA
SRAD T SsvsEN
= e
() ARE FOR THE MAX8661 g p
AGND = PGND

2. ThREREIE]
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MAX8660/MAX8660A/MAX8660B/MAX8661

B, fElg. AEHEEERTHH
BEEEIC, FTFB3~m

2.6V 70 6.0V R10
INPUT .
2 )
R1 0.47uF
1.82MQ ; .
2 PV
LBF o
Ut 4.7uF
gtz) 6k MAXIM L L
' »” MAX8660 s =12 y
1 A
LBR %ﬁggggg " 34 a
V8 PG1 o .
R3 = 10uF —T— 10uF
e ol = I ! I ’
19 L L
i AGND Y
300k {7 N
D C15
10 B o 4.7uF
> 37 5 2.0uH v
o ENt el A
16 (o o)
> 32 PG2 . N
EN2 EN2 g =T
> 31 V2 == L
e EN34 N
2
> 2% PV3
e o
T
- T,
SETT SETY L= 2, .
— 6 %) e e e e WP
S SET2 %
PG3 . o csm
33
J_ SRAD v 30 — :L: 10uF :L: 10uF 1: 10uF
= c21 - = = L
0.1uF IN ;
_|_—| 17 { g PV4 .
( ) il 47uF
ngo . T = s L
v8 c10 . = o y
g; 0-1uF X4 5—m
6 PG4 . cg-m
300k 3l 0 Lo
W[ > px) uho = I I
VR ¢ ° - - I T
1
1oy " {
o c19
1uF
an .
R7 , =
300k " + w5
2| 750 7 c13 © 9
RS0 < ® RSO V6 g 2.2uF
24 IN "
8
> 20
56k 1 o2 "
SDA SDA T $4.7‘uF
B V7
seL > o ke v

<7

NOTE: REFERENCE DESIGNATORS MATCH MAX8660EVKIT

g 4.7uF

[ 3. 4T 7 i L i
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Bat. fElg. AANEHEERTL
HREEIC, BT B~

JELGERG 2.6V E 6.0V [ T A b A FELFE G FEL A0 VP B (Lie) R
i ; 7 . 3 A (NIMH) LI SV EL SRR A . $REERE . o

HL4A 3 4 F, Y A i : : {4 E
E?&iﬁgaﬁgg 1%%%%;%%@% %Si EE%E%IE W ABUE IR Y. R BUE B B L B PR E AT SV

G R B R A SR R R e, N TOIE PO
MAX8660/MAX86614F & Marvell PXA300 F# %1(PXA3xx)#
Marvell Armada 100 & #(PXA16x)4b B4R HLYE .

E28 7R, MAXB6604E i T 8 =i tERE . R TAEHHY
HLJE . REGI-REG4 N F&ERIDC-DCH##i#%, REG5-REGS
HER MR E R . HT T RE A 5 % B i HRL R K I (TBO)
524 H(RSO). F3h&E (it AMR)FI2£12C B AT 10 .
MAX8661 31 fE-5MAX86604 R, {H¥A REG] fé H i 77 7%

Maxim-5 Marvell PXA3xxB1H 5% & ialfiE 7

MAX8660/MAX8661 5 Marvell PXA3xx b ge 325, &1
FIH T PXA3xx AbFE 2% 5 MAX8660/MAX8661 & F ] it 14
P —Fh. B TPXASxxAbEE () RS &, A
P A T Maxim FlMarvell 7 2% F /9 #417] . Marvell 5% F 1 44
T LR G5 o AR R IR, BN, A SORg T B S Y
“V8 (VCC _BBATT) "% 7~ MAX8660 1 V8 i i i Marvell )

IREGT&M: A FE4e . .
4 KPR AR VCC_BBATTHEH . F 125 H T Maxim 1 Marvell it #H
S AR
% 1. MaximFMarvell PXA3xx BT 3% FIHIEE 5 &7
POWER DOMAIN COMPATIBLE MAXIM
POWER DOMAIN ACCEPTABLE VOLTAGE POWER DOMAIN DESCRIPTION
Kgg—g; 1.8V £10% or » Peripheral I/O supply for UARTSs, standard 12C,
VCC_IO4 3.0V +10% or V1orV2 power 12C, audio interface, SSPs, PWMs, etc.
— [o)
VCC. 106 3.3V £10% (VCC_I01,VCC_I03, VCC_I104, VCC_I106)
VCC_LCD e LCD interface logic (VCC_LCD)
VCC_MSL 1.8V £10% or V1 or V2 * Fast serial interface (VCC_MSL)
VCC_ClI 3.0V £10% » Camera flash interface (VCC_CI)
VCC_DF * Data flash interface (VCC_DF)
VCC_MEM 1.8V £100mV V2 * 1/O supply for high-speed memory
VCC_APPS 0.95V to 1.41V £5% V3 * Main processor core
VCC_SRAM 1.08V10 1.41V V4 * Internal SRAM memory
+100mV
VCC_MVT * Internal logic and I/O blocks (VCC_MVT)
VCC_BG 1.8V V5 e Bandgap reference (VCC_BG)
VCC_OSC13M +100mV e 13MHz oscillator (VCC_OSC13M)
VCC_PLL e Phase-locked loop (PLL) and oscillator (VCC_PLL)
1.8V £10% or
VCC_CARD1 3.0V £10% or V6 * Removable storage and USIM card supply
3.3V +£10%
1.8V £10% or
VCC_CARD2 3.0V £10% or V7 * Removable storage and USIM card supply
3.3V +£10%
VCC_BBATT 3.0V £1V \%:] * Regulated battery voltage
VCC_USB 3.3V £300mV Viorva « Universal serial bus (VCC_USB)
- (if programmed to 3.3V) -
VCC_TS 3.3V +300mV Viorva « Touch-screen interface (VCC_TSI)
- - (if programmed to 3.3V) -
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MAX8660/I\/IAX8660A/MAX866OB/MAX866 1

=2l 1flg-
BEE Em HF#E~

E ﬁ-;ﬁlb\ %/_ﬁ H7

£ 2. MaximFiMarvell PXA3xx BT & AR FE S &i7

MAXIM MARVELL DESCRIPTION
Active-High Enable Signal for Processor Core Power. The applications 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.
Active-High Enable Signal for Peripheral Power Supplies. The applications processor drives
EN1, EN2, EN® SYSEN this SYS_EN signal high to enter run mode.
Ee) 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.
1=le) nBATT FAULT Active-Low Battery Fault. The MAX8660/I\/|AX8661'dr|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 Marvell PXA3xx processor’s standard 12C data line (GP/O33) and its dedicated power 12C
PWR_SDA data line. This connection operates as an [2C multimaster system with the
MAX8660/MAX8661 accepting commands from both the standard 12C and the power I12C.
12C Serial Clock. The MAX8660/MAX8661 SCL generally connects to both the Marvell
scL GPIO32 PXA3xx processor’s standard 12C clock line (GPIO32) and its dedicated power 12C clock
PWR_SCL line. This connection operates as an 12C multimaster system with the MAX8660/MAX8661
accepting commands from both the standard 1°C and the power I2C.

FE[ERDC-DC¥##i75

(REG1-REG4)

REG1 (VCC_IO)F#/EE DC-DC3#5#: 55

(MAX8660)

REGLJ& — &% (REG1 + REG8 I = 40pA). 2MHzHLi

R I e gy, AEAS it k1 200mA RY L, HE#ak

RA[K96% (WA T AEFFHE). it AL E (V) SET LA

BE, WF3FTR. REGLH B R E E7EREGL I HUR
ARSI, JE A B SETUR AL B2

EN1TZREGI (& R agH A, JESIEN] A& N REREGT,
IXEHENT Rk U 2% |- REG1. ENIH#A#E, Hitk, H—
ANRCHL % AT SCEAR X T = e i AR b BB F 45 . 782
TMarvell PXA3xxZb IR (1) R4, EN1. EN2FIENSi#
W E SYS_EN (%2).

REG % 1845 % 1T DLZEARHE sl s il PWM AR SR TAE .
{5 B2 7% REGI-REG4 [ /= B DC-DC ¥4 #eas TAE

har.
REGLEA i LRI #FAS, #4115 8152 % REGI-REG4
[ 26 B vl o«

REGI T 8RB TAETE100% 5 = . #H4E BiES %
REGI/REG2 100% ' %% bt TAE (I 1 22 %K 57 «

26

£3. SET1:B B4
. MAX8660/ .
SET1 MAX86608: V1 (V) MAX8660A: V1 (V)
IN 3.3 25
UNCONNECTED 3.0 2.0
GROUND 2.85 1.8

*SET1 #:REG1 53 )5 # 9177 .
R4. SET2iB B

MAX8660/MAX8660B/
SET2* MAX8661: V2 (V) MAX8660A: V2 (V)
IN 3.3 2.5
UNCONNECTED 25 2.0
GROUND 1.8 1.8

*SET21EREG2 5 8l # #i7F -

REG2 (VCC_IO. VCC_MEM)

FE[ER DC-DCH5 78
REG2 4 B %% (REG2 + REG8 I =40pA). 2MHz AL i i
PR, BEUSH A IR 000mA B LI, R BRI Ik
96%. i EH SET24 AR E, k4P, REG2 %
R BE EAEREG2BUR SR BIBUE , J3 3h)F i
SET2H LA TE 2K -

MAXIMN




B2 g, BHNERBERTH

EN2ZREG2 1) — % MM fef A . IKSHEN2 Jy = U] i G
REG2; BEKFHEN2 MK (FREG2. EN2AFAiE, AL,
JH— A RC FEL % AT S BRRE G T 38 A A B9 BRI 4 ol
TEFEF Marvell PXA3xx b ER 1 Rt h, @ ¥ ENL.
EN2FIENS 4 2 SYS_EN (#£2).

REG2 & 1715 8% v DLFEARVE B 3R I PWMAL 20 F TAE, i
M5 BiE S % REGI-REG4 & /£ I DC-DC ¥4 #1 #8 TAE# =
BT

REG2IH s BA R LRL G4, HHFEEESH
REGI-REGA4[a] £ # jii ik 4y .

REG2IA 5 26 s TAELE100% 5 25 1k, #4{E iS5 %
REGI/REG2 100% 5 %5 Fb TAE (I JE 25 )% 547 .

REG3 (VCC_APPS)BEEZDC-DCE#:14:£8
REG3/& — ™ E AR (REG3 + REG8 1o = 45pA). 2MHzHL i
B PR R Ay, HALCHERT RO, fMHmEn ke
TE0.725VEI1.800VIEE , TR H25mV, HdRg mik
92% . REG3 BRI\ HL T R 1.4V (MAX8660/MAXS660A/
MAX8661)F11.15V (MAX8660B) (1175 H & Bk A v I (& 7] B¢
ZJH). REG3%iH BT AT IR 1.6A, 36T it B I8 5 19
WA B2 % PCH ¥
REG34 —AN2C (i G AL (EN3) A — A 36 A9 88 {4 GE 51 fi
(EN34), PE40{5 2% 2% REGYREGA{# HE(EN34. EN3. EN4)
#h4y
REG3 P& & I8 15 #5 0] DA TAEAEAR i sl i PWM AR, 1
Y{5 BiE 2 % REGI-REG4 [# T DC-DC#4 i T 1 B =
1158
REG3H & EA H LRSS, HFHGFEEIESH
REG1-REG4[a] 4 #4584y -

REG4 (VCC_SRAM)FE/EE/DC-DC3#5#: 55
REG4 2 8 %(REG4 + REGS I = 45pA). 2MHz H Jii #5 58 B%
ey, HALCHEFEEO, Hi B E#E0.725V
) 1.800VEE A3, W LK N25mV, gl ik
92% . REG4ZR A% JE 8 1.4V (MAX8660/MAX8660A/
MAX8661)A11.15V (MAXS660B) (475 Ho e Bk A L F5 {8 17 Bk
ZJH). REGA%H HHL T AT 8 400mA , 54 T i ) H I8 5
MIEANE Bl S % PCH TRy
REG4 B A — A 12C{d BE A7 (EN4) FI — A 52 (1 B8 {4 (8 BE 5 |
JHI(EN34), 1E40{5 B2 % REG3/REGA# HE(EN34. EN3.
EN4JE43 .

MAXIN

BEEEIC, HF#E31/m

REG4 W e 98797 #% 0] DL AR b o sl 5 I PWM AR X, 1%
M5 B 152 % REGI-REGA [ JE I DC-DCF# 1 48 T1E# =
.

REG4AE T EB R LR ERE, FHAEEESH
REGI-REGA4[a] £ 2 ji R4y .

REG1-REGAEERDC-DCH #4821 (E1E =
REGI-REG4 ] M7 s e PR AR X ol s I PWM AR S . b H
WG, REGI-REGAEBRIN AR IEZ T, @il [2CH:
1% B FPWM 27 47 5 (32 9) HH 9 AR B A4 T I3 38 il PWM AR
3, FPWM [ il {57 v] Bl A S ek .

ESRHIPWMAELR T, Nighih a2 K, i TIEAE
OMHz [ E#% . MAXS660/MAXS66 1 11 % 5 23 ik F

R it L R pl T i RS OB AR /IN< 10mVpop)

T 2 U A A A 18] 58 TF R A i B, 5 TR R
B DL I PWMAR U H & A IR R R EE . R, FEfe#k
MR, SRHIPWMABL R 1 2 #6 i TAn A0 (19 A
&7)-

BEAMT, pRfEBR U R BN TAE, AR
TRRBCR . e S B B AE LR, Y & TAEAE
[ 52 [ 2MHZ AR, 553 d PWM A AR . 24 671 28 L s
AR AREORI, AR &5

Vout
VN X fsw

ViN = Vout «
2xL

lout =

REG1-REGA4[a]# &%
MR IEE R AL A 2 T AN E R R E LR & T
MR . R AR R IR SR R Y R o S
SRS RERL), e SCHAIE), PR O Y H R R A, LR
TMEMET . PWMMBEEUTT, (725 5 i 45 76 75 460 S8 30 oK oy
S, FRUEREICT, 2 R A T 25 mA B e SR 4G
WY, T e R AMFEL, [R5 2 #R e .

REG1/REG2 100% & =L TIE(IREZ)
24 {3 P PP AT T Y LIRS, REGTAIREG2 e A DC-DC
e an P TAETE100% 5 25 1. 2 A L AR T B 2K
) Ji P 5 e e LA O TR 2 2 R, 3 S8 3 4 5
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MAX8660/MAX8660A/MAX8660B/MAX8661

B2 MRlg. BEZNEEERTH

BEEEIC, HFE3~m

W IEH TAE. TAEFE100% 5 25 e, @ idipiBiE MOSFET
B S, W EREERASEE, EZVpo) T AT
KA

Vpo = ILoaD (Rp + RL)
Hor:
Rp = pVAE I ZEIF LI Rpson)
Ry, = #PEBHLEAIESR
REGITE 1200mA Y 12 T, fe/MNEZEA200mV (HLEHLRE =
50mQ); REG27E900mA iz T, f/NEZE H225mV (HLIE
HH = 67mQ).

L1475 E#5(REG5-REGS)

REGS5 (VCC_MVT. VCC_BG.
VCC_0SC13M. VCC_PLL)

REGS MZtEfa i as, Il PCH O EABIE, MbdE
REWS U ELAE 1.700V £ 2.000VIEE , #9754 425mV (REGS +
REG8 I = 55pA). REGS BN LR 1.8V, Hi th HL R
A[IR200mA . & T4 R T RIS BB 2% EC#
[135B4Y .
REGS £ 54 s 25 1) FRL UG g A B2 INS,  INS iy AR R ATAIG &
235V, FEE: fitMMarvell PXA3xx HIJE Bk, SYS ENf#
fEVCC_MVT (5V1. V2—ifg), [HEANEGEEV] (VCC_I0)
V2 (VCC_MEM)Z )5 FH,. XA BSREFEKINSERIN,
MAREVIE V2.
EN52ZREGS 1 % FI i g4 A, XS ENS 2 = I i fig
REGS; HXZHENS MK NIZE (FREGS. ENSHAG#EE, Hit,
JH— N RCHE % 0] SEEAR G T H B i A B b E I 4 o
TEHE T Marvell PXA3xx Zb L85 19 &4+, ENL. EN2FIENS
W EERESISYS_EN (£2).

REG6/REG7 (VCC_CARD1. VCC_CARD2)
REG6/REGT et Fa F #5 35 v] 42 4t 15535 S00mA A9 FL I (REG6
L REG7 + REG8 I = 85pA). VORI VT % i} i vl 3 i
BATHEOREELIVEIIV, LOIVEKAFTRT(E13).
KT VAR VOm VT U AV EANE BiE B % PCHETE .
MAX8660 I REGO6HIREGT & £ = £ HL U 4 A JE: IN67T,
MAX8661 i REG6 HiL JE 4 A & IN6 (MAX86617% A REGT).
REG6FIREGT BRI\ Ry 25 1R A, o200 3 12C & 1742 1 fil
fit . REGOMIREGT#EOVERR F 77 #i Fp HL A& i 57 Y {5 BE A7 -

ENOAHIENT (3£9). ANFH(ERERS oy, HEAHRY i f RE A7 B A -

REG8 (VCC_BBATT)# &+ EHB B
REGS8 (V8) ¥ i t 76 i A HLFE (Vin) @ T R E8E TR
2.55V (T K). KTk E8E TR 6.0V (/N BF A AL IN

28

JEREGS MR 4 A A sty , LB 3.3V, Hai Hi L
A[3E30mA . K EZR, REGS N FRE =4 (19 5 H [ 4
12Q, it B N 1SmA R /N 22 5 180mV . Marvell
PXA3xx b &8 N AR, V83 VCC_BBATT. IR VLT
2.2V (NRE#AIE), RSO%H K.

FIFEZHI(RAMP)

M REGIAIREG2{#H GER DA & B9 a3 shat e B, JHBR T
B IRIBHEGT . #AE200ps /5, REG1FIREG2 [y % H T 4R
TE4S0ps N MOV £ttt EH2I 0 B HLE . 25 1F A2 2% 4 B,
g LR T e M LA L PN EROS0Q I L HEL FEL RN 41 R T AR BT
T 1) 3R U

REG3HIREG4 [ % 1 FL e b 4 %6 0] | i 2 2 RAMP Al
AGND Z [A] B HL B (Rr anip) BEE - X AN FLBH 7E 30 3 A R
A E ) RS (A s K LOVASAE S| 1AV, 45 il 4
HER L ARIR. YARDMEMRERR T EMGERY), &
A A7 L AR A (s K 1.4V A AL ) 1.0V) I i 58 I PWM
B Bl4% 1T Rravp 550 HL T RER Z A E R
Fil 1 56k [ R anip B AT F& Marvell PXA3xx Zb HHL#5% 1) — %
K @EﬁEZOO}lSE, REG3FIREG4 ) #i E@»EuRRAMpiﬁ
FERRRNOVEET 2T EWHBE. 25 1EREG3HI
REGA#i B, iyt F e 425 FL S . PR 550 Qi H FiaL BEL
RGNS T A8 Pl R 1) 38 O«

RAMP RATES vs. RAMP-RATE RESISTOR

12
10 &
"\ REG3/4 SSRR TO;
e A
E \ 1.8V
=) N
= )\‘\ X
= REG3/4/5 DCRR | [\ \\
<§: 4 %
= Q
: \
~

0
10 100 1000

Rramp (k<)
REG3/REG4 SOFT - START RAMP RATE (SSRR):

mv] 1.4x Vout[V]

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

REG3/REG4/REGS5 DYNAMIC — CHANGE RAMP RATE (DCRR):
mv} 12500

DCRR|— |=
|:us 8x(2.2><(RRAMP[kQ] +13.5)+9)

4. B s AR I A9 7 £ )

MAXIMN




B2 g, BHNERBERTH

LT B R I PWMAE T B B Fr b . TAETE AR AR
I, 2N BRI K ARD3 . ARDA B {7 f# BE(F£9).
B . BREREE, A w020 A A S H AR A FL UL AR IE g
W E&ME TR, ARMERT, gk ik i 2R T B,
T FE A8 Ay K P i LY L AR Bk T UL B AL R R R
45 FAR AT ER 2T i 1 R TR Y 2 U 3 U RR avip T DR E 1Y
K85 EHE Cour x RAMPRATE)] 46y Hi L A 52 Jeli i
AR HERR AP T DL 28 10 3 2R

BSOS /5 , REGSHi Hi 7E2251s P9 MOV £k b THEI13% 58 Y
WHEE, KA IEmEEEA@I: K1.8VEELE1.9V)
i) b FE BRI RRavp R E 5 & A= B 6] B AR Ak (6] 20 -
M L.OVASAL S 1.8V)IsF, REGS Hiy i L T 3 FR i 1 H 28 T ok
B0 R T U S T R, U RN 2 HE Rpavp BT I B
(EE B . 25 |EREGSH, it MR HEA. NE
2K Q755 FEL FEL FEL AR &7 8 70 48 T R 114 38 2 T U

WL 2CHfE6Ops )5, REGOMREGT 4 i 7£450s OV
2t TR TR E WS H HLE . REGORIREGTHA 1E W HE
JEAEAL (AN M 1L8VARL 2.5V B AR 4. R A IF
] E RS AL B, i R A V/AUES AL AR B . Sy R R
dv/dt, 7& % AE 2 A AL (FREGOE,REGT . i i Ff
Jra, RO sh R R R A R AR L SR VL, M

R5. ERERS

BEEEIC, HF#E31/m

P AR . KA AR (B 2.5V AEfL F|
1.8V)H}, REG6 S, REGT i Hi HL He 114 3 Il 3 /i it FEL A5 AT
GNER TR DL E . 2% 1 REGOELREGTHY, i v & 2 % iy
LAY . PN B 350Q I H HAL BEL RN A MR B 3k bk 52

HEITF
B/ S (EN_. PWR_EN. SYS_EN. I2C)
ISR, MAX8660/MAXS661 A M2 M EEFEH], fiE
% P BEAR R0 R TG . X F Marvell PXA3xx b £§ 11 it 7
N, RZM eSS EERETE —#. ENI. EN2FIENSE
WHERE SYS_EN o, X FhiE S RMREGS i 5t L H
(IS INSZERE £ IN) . EN343 5 2% 52 2 Marvell () PWR_EN
3, REG3MIREGAH ol i 12C 4 1 JF Ja (FE4N 5 8%
%% REG3/REGA# E(EN34. EN3. EN4)%B4y). REG6FI
REG7H] DAl it 8478 O FF JS . REGS¥ A et Ak, H
FMAX8660/MAX8661 (14 fit B B i 7 UVLOFIOVLOHLSE 11
JEE, REGSHUAAFF TR . HJEHEEREE UVLO
FOVLOYE IR, A fa FEAs AR ok o i G 7. VR4 f5 BIF
iE: Marvell PXA3xx AbFH 2% SYS_ENFI PWR_ENH 5 #1328
L% VCC_BBATTHEH.

MAXIM ENABLE SIGNAL APPLICATIONS PROCESSOR
POWER DOMAIN
HARDWARE SOFTWARE ENABLE SIGNAL
V1 (VCC_IO) (MAX8660/MAX8660A only) ENA —
V2 (VCC_MEM) EN2 — SYS_EN
V5 (VCC_MVT) EN5 —
V3 (VCC_APPS) EN3 (OVERTY) PWR EN &
EN34 .
V4 (VCC_SRAM) EN4 (OVER1) PWR_IEC
V6 (VCC_CARD1) — EN6 (OVER2)
Standard FC
V7 (VCC_CARDZ2) (MAX8660/MAX8660A only) — EN7 (OVER2)
V8 (VCC_BBATT) Always on —

MAXIN
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MAX8660/MAX8660A/MAX8660B/MAX8661

B2 Rlg. BENERBERTA]

BEEEIC, HFE3~m

REG3/REG4{#BE(EN34. EN3. EN4)
REG3FIREG4 A 3 57 (19 T2C f B AL(EN3. EN4)F1— A3k
FHBRE - AES I IEN34). TnE S Frzn, EN3AR {41 AE i
ANSPCHRENRZHE “8” MXR, LOREVIVAHHHE
WIS . B, R A ARCHRE/AS (L FEHERS, EN34
Tz, [RIRE, RS R A s AR A Y e /S A
DA I2C i REAL B T BOINE(EN3 = EN4 = 0= 32 [H); X
i PR AN R 4> B AR/AE 1E V3T VA.

i KB TFMRIKZHRSO MK, FH6EI2CE 71k E B 2R
NME: EN3=0HIEN4 =0.

VJ,:
PY3 @ BATT
- 1
! T
L3 V3
A e I > e apps)
REG3
EN34 —I L
o PG3 -
—
ol
SDAﬁ > EN3 L L o
12c ® BATT
scL
> e L
o —I €L
x4 V4
MT(VCC_SHAM)
REGA T
—I PG4 =
€L
[&]5. V3/VA(EGEZ 45
£R6. V3/VAFREZEEER
HARDWARE INPUT 12C BITS
V3 \"Z)
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=JIxk

30

HABEL
MAX8660/MAXS661 4k 22 Fh i g 4% i {5 5-(F£5), Wit
XS 0] DL R sl 28 (kA IR R B A A TE . £T
HIH T A PXA3xx &b B 25 5 XA 22 b At B A X AR B 9
MAX8660/MAX8661 # 2% T/FEHL -

LRI F
B 61688 T Marvell PXA3xx R AL FEES A0 LD, 8%
SN N i

1) BH: V8> V5> VIFIV2 > V3FIV4

2) REGOHIREGT i & A SMER-R A8 A Hs ,  IF Ho T DUAR 48 B
PSR b EL TR

HE, Marvell PXA3xx 4 B2 FAHFE 19 SYS_EN{F 5%
HIENT/EN2/ENS, i Marvell i 7 & {2 7 VS B9 b B R 3% 75
VIFIV2 2 Bi. % EFIPXA3xx RN FS50, 4k 25
RYHENI/EN2/ENS E#AE — i, I HSYS_ENJ35). |
HLI, X RR R A] DURIE VSTEVIATV2 2 B B HL ({24 V5
Hy IN AT

Marvell PXA3xxH B & & 77 #5(PCFR)
MAX8660/MAX866144 & Marvell PXA3xx H, J5 12C 2 £ 25 41
i, 75 PMIC AT DL 5 #7little-to-no B 14 FF & A 4b B 2% — 2
. WFEIFR, BRECHFFHRL, HA TETH
JRI2CH: O, AbFRER AT DL E s PMIC KR ; HExt
REGO6HREGT fift G o #F 174 F2 1% & B AT 5843 F) FIPMIC 11
i
Marvell PXA3xx &b B 45 6 2 — /> H IR 2 5 o0 G & 37
25 (PCEFR), Z%AF 745 M BIAE 5 MAX8660/MAX8661 —
. R RZ AR AT DA AL A B 2% 1) “ e I RE
o PCFR#F 744 & A AT SYS_DELFI PWR_DELW FZ %1
VI 2%, WE6HT /R . BANTHIT AR A B (H 8 125ms.
fi FIMAX8660/MAXS661 M}, 33X 2o} 25 GE % 45 4 £
2ms, DUNMPRFEA RGN “MLEL” S .

o (A “YF MR AL ShEE(SWDDA), XfSYS_DELFI
PWR_DELVF #8555, F| FiMarvell PXA3xx b B 2% 19
FL G 0 28 1T (1AL B A RGE Y M SE R

MAXIMN




3. Kl BEEFEEERFT m
%ﬁ%ﬂm HFEZ~

R7. HEEINE MRS TIERR

MAX8660 QUIESCENT
POWER POWER DIGITAL OPERATING CURRENT (FIGURE 3)
DOMAIN CONTROL
MODE STATE STATE NORMAL FORCED-PWM
OPERATING MODE MODE
V1, V2, V3, V4, V5, V6, V7, | EN1/EN2/ENS (SYS_EN) and EN34 (PWR_EN)
ALLON and V8 are on are asserted; V6 and V7 are enabled by 12C 250uA 23mA
RUN, IDLE, V1, V2, V3, V4, V5, EN1/EN2/EN5 (SYS_EN) and EN34 (PWR_EN)
and and V8 are on are asserted 140pA 22 9mA
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 90pA 10mA
V3, V4, V6, and V7 are off are disabled by I2C (default)
DEEP . EN1/EN2/EN5 (SYS_EN) and EN34 (PWR_EN)
SLEEP All supplies off except V8 are deasserted; V6 and V7 are disabled by 12C 200A

FE I PWMBEEC A A2t MAXSGOOTF (f # LM 7#AT . HLT =

B e 1 e L R 1 FEL A H A AL TTTAE AL -

I
V8 /
(VCC_BBATT) |

I
RO
(NRESET) LA
i
‘,4—}»‘ tvgHgrH = 0s, MIN (TIMED BY PMIC)
w0 L
(nBATT_FAULT) w-» 1BFHSEH = 93.75us, MAX (TIMED BY MARVELL PXA3xx)

EN1/EN2/ENS !

(SYS_EN)

V5 |
(VCC_MVT) | /‘

il

L@ tygHRSTH = 20ms, MIN (TIMED BY PMIC)

‘<—>‘ tBSTHSEH = 2.058, MAX (TIMED BY MARVELL PXA3xX)

I
L@ p> IscHymH = SYS_DEL TIME, MAX (TIMED BY PMIC)

|
|
(VCC_I0) ! /
i .4»1 tymHvSH2 = SYS_DEL TIME - t, tsgqymn, MAX (TIMED BY PMIC)
-~
V2 ! |
(VCC_MEW ‘ / . seHpH = SYS_DEL TIME + 152us, MIN
i ! tsenpH = SYS_DEL TIME + 153us, MAX (TIMED BY MARVELL PXA3xx)
EN34 ! |
(PWR_EN) i /
| |
! |
SCL FROM AP | |
(PWR_SCL) | !
SCA FROM AP 1 1
(PWR_SDA) N
! |
! |
| 1
nRESET_OUT* ! !
FROM AP | ! |
- SHROH SYS_DEL TIME +213us, MIN
i i SHROH SYS_DEL TIME +214us, MAX (TIMED BY MARVELL PXA3xx)
V3 ;
/ tPHLVTH3 = PWR_DEL TIME (TIMED BY PMIC)
VCC_APPS 7
(VCC_APPS) ‘ :
! :
V4 !
‘4—7 tPHLVTH4 = PWR_DEL TIME (TIMED BY PMIC)
(VCC_SRAM) ) :

*THE MAX8660/MAX8661 DO NOT DIRECTLY USE THE MARVELL PXA3xx PROCESSOR'S nRESET_OUT LOGIC OUTPUT.

6. L7
MAXIN
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MAX8660/MAX8660A/MAX8660B/MAX8661

ER Mg, BFNERERTH

BEEEIC, HFE3~m

BEENRS. ELMXIEHEINEE
REFIT [EHE
L A BEVINGE T VyvLo (B BI{E2.35V), MAX8660/
MAXS8661 ¥ #t AR 8l e BE30(UVLO), UVLOR A 38 i #%
PEIEARIRIRZS . UVLOBF, $ ARG IEHK(1.5nA),
KW AR RS . 4 AR 1V (RE) RV iy o Z 8]
i, RSOFILBO#: & AKHLF-. UVLO# F, PCATAE,
At N AW EANL.
M E T VovLo (E{E6.35V)EF, MAX8660/
MAX8661 ¥ 3 A it 81 #E X (OVLO). OVLOBL ] £
PIMAXB660/MAXB661 A% i, OVLOBER T, %
AL R 25pA H Wi T AR E#%, RSOMER A, 2CR
TAE, FERAAEEN. OVLOBX T, LBO4LA
# (B4, B TLBOM 8 LR £ V8 (VCC_BBATT), i
Ve#EiAE Ik, FLAILBORM AKHE . 4, TBOWAIAE
ERFIN,

E {44 (RSO)FIMRIINA
RSOy it IF i B2 Ay, A0V 1B 7, RSO 3% 1%

2N AR 1 nRESE T A v B HH1 % V8 (VCC_BBATT).
NRESET R FL~F- IS KA 420 345 2E A S ALK .

BRFNFMAP N — A EA LR, RSOMFIAE:

« MRAE.

o V8K T Vrsorn (2.2V TR EI(E).

o VINIET VLo (2.35VHLEI{H),

* VinE T Vovro (6.35VHLALE).

M PUF &R R, RSO N E A

* MRAE .

o V8 T Vrsory (2.35V LT+ L7 ).

* Vuvro < Vin < VoviLo-

* RSOZRZUE RS 45 A (MU tygprsTy = 24ms).

2 RSOZELIT, MAXS660MAXS661 PCEHAF gt M E B .
WARARMEAMRIYIGE, ¥MRES BT WRAME RSO
ke, KRSORL ZE(LHT-.

REE thEE [E# WES(LBO. LBF. LBR)
LBON I 1k JF B % i, 38 % 3% 4 20 5 4 228 9
nBATT_FAULTHi N3, 67~ A HL Tt s FEL it 2 2 (BT 1) -
LBO:#H _EHr £ V8 (VCC_BBATI).

32

LBRFILBF Wi M i A H i (G 8 H it ) 3 il & LBO i Hi
B®7. FTHEEERER, H4LBREIAGND A H E(VLgR)
8 3 AR F It R b (B (BB Vg = 1.25V) B,
LBO N EFHZ; 4LBFE| AGND Y HL (V) gp) M T 15K HL it
T R (M BUE Vy gpry = 1.20V)E, LBO A{EHLF-.
EEESE, AR E LBORE i 2 Bl  LBR [ H
HLBF. LBRIZE®ZI MR, MULBFASH R E
50mV 1) iy [ EE R (F gt RS () i [ B R R e IR AR 2D,
LBF. LBR43 3% #: 5) = B BH 43 FE#% B9 4~ 15 5 (B 7), wf
BRI BT R R A b B IR AR S R R L ). [ TR
%) FELRELAEL FR BT R Y T B B (Vi gor) I B FHBIE (VEsoR)
HOE, RN
HE, 1E100kQE] IMQAY I Fl N 2R3

R1=R3xmx(1—m)

VLBRTH VLBOF

Ro - R3 x| VLBFTH X ViBOR _ )
VLBRTH X VLBOF

A A
A

V8

(VCC_BBATT)

ZNAXIVI
MAX8660
MAX8661

S 6~[>o—|

180

AGND

"

TRUTH TABLE
LBF LBR LBO
Vigr < ViBFTH VigR < VLBRTH 0
VigF < ViBFTH VLB > VLBRTH
Vigr > VIBFTH VLBR < VLBRTH HOLD
Vigr > ViBFTH Vigr > VLBRTH 1

B 7. 1% HL e FE s A 0 2 REHE ]

MAXIMN




B2 g, BHNERBERTH

A, Vigor & 4LBOZE Jym P, RITOGEF Vi)
) BT Vi gopiE 4 LBOZE MK HLF-I, RITHNG T
FEHLIE .

Bilan: & Vigor N3.6V. VigopN3.2V, #EHFR3 NIMQ,
NR1 =1.8M€Q, R2=80kQ.

IR AR B IR E EAET, N TBO#:M, LBFAILBR
#IN.

P K Bf-7 L FE BE
MAX8660/MAX8661 It 4 i st FTE 2 #6A — NP E HLFH, M
T % 5 U s X i o P O FRL (6 8) . MAR R AR S TIE
BF, PR R R BELCRE BT E e b B AL, LR
TE AR T e T . 228 F — M RESR TIE. #3004
TOVLOM A 5i4b T UVLOM A H Viyem T LOVET, HN#Efx
W7 R HL B AT RO . VN T 1LOVERE, P EBIC T i FL FE
FHA R BETCRL .

AT AR
Pt Z AR PR 1 T MAX8660/MAXB661 R AR Th#E, 24P
P e SRS I ) SN IR B T +160°C IR, KE K I AR
W AFE s, ICKR A, SRR TRE1S°Ca, Rk aEHeT
IF, BB, e ST AR T H A o SRS e e

REG1 £ REGS /T & — MR R i $4 H £ e W7 0o B (1) e s
#%, MMREGOE REGT i Pk (i P8 E % — B 7. #oe
Wi, REG8AFWr, 12CH: A B aH R 7 A %% .

*8. WEXK-MERMHE

INTERNAL OFF-DISCHARGE
REGULATOR RESISTOR VALUE
REG1 650Q +30%
REG2 650Q +30%
REG3 550Q +30%
REG4 550Q +30%
REG5 2kQ +30%
REG6 350Q +30%
REG7 350Q +30%
REG8 1.5kQ £30%

MAXIN

BEEEIC, HF#E31/m

rCc#EO
T 2CF A 1Y 228 B AT 3 1 #E HIMAX660/MAX8661 (1) %%
FhIhag:
o V3-VTHY i H L B AT ORE
o PURK P H I DC-DC #4628 (REG1-REG4) i 4 — B% %5
A N SR I PWM AR X .
o REG3HIREG4 A 1t & F748 1 sl B 145 | I(EN34) fi g, £
M5 BiE 5% REG3/REGA# FE(EN34. EN3. EN4)ER4).
o REGO6HMIREGT HAEH A 17 1 AE .

HEVNAETF VyyLo EERE 2.40V)HIVoyLo (HHI{E6.35V)
Z I, BATEE O RRE TAE. SVl ICH TELRE
i, PCAF A4k & A I

B T2 1 E LT BB A7 50080 2 (SDA) F1ER 475 b AL(SCL)#
AL, MAX8660/MAX8661 & MR, MKHE E 45 Hil 4% 7= A= it
PES . EEHIERGEF N AL ER) 8 B 2k b i B
B4, HreASCL, DAMEVFERAL .

I2C K mte FF 8% 2%, SDA. SCLER b i fH (S00Q & 5
K). ATPLEEEEAESDA. SCLZ IR BEHIH (24Q), DLRIP
R A R Bk B b . SRERE A BT
NSRS W DR ER=a=cE W I BURCN

Marvell PXA3xx 1)U B B & T & Fh U RE T A7 5 1Y) 76 24 7
B, MAX8660/MAX8661 A5E &R ALiX Sy 7 4%, RIFIH
T 5PMICAHH 3 Marvel liF S (9 Th e . B IR MAX8660/
MAX8661 HAfi i T 48 € A 7 a1 — &B 4, (H AT py & A
T E R 25 18] (0x00 2 OXFF) Y 5 14 .

TEMarvell PXA3xx A AR, L B FH 8 H 428 VCC_I0x.

HiErEq
B — A~ SCLI b J&] 393 15 4 — D %08, SDA $idfs 76 SCL 4
114 5 B - B () R R . SCLN &5 F T, SDA IR
A = VG 5 VR4S B 52 % STARTHISTOP 4
BT«
B — & 5 7 5 #B B START (S) £ 4 AISTOP (P) & X143
— 17, B ONL: SO 5 S L L.
MAXB660/MAXS661 3 +F i i 400k Hz 1) $icHia 1% i 14 %
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MAXIMN

OB A H BT o KEF ) 1998X VIN

° [l A 27 Y5 D71 i B GHAE L Jy XXE VX [[ATBIN FH 2 2 e e B o

NESE— LT REET L X IR L DL ) a5 L (8] 35 I RSL 5 X0 1€ 00X0:5 A1 T99SX VIN/099SXVIN - F
T B BH 5 [ PAXXEY X [[PATRIN T 23 r e 22

|

HA

/1‘,:

b\%Eﬁ%ﬂ{]

A<

7

BHz

Klq-

2L

*105$900.1d XXEYXd

|lentely au} Aq pauinbai jou si 1euy) JesiBal Wojsno Wixep e

0 0 0 0 0 0 0 0 inejed SI'SIU} 18U 10N “UOITBULIOJUI 10U JO} UOINI8S (/YY) [04LU0D

oley-dwey oY) 995 suonisuel abe}on aanebau Bulnp umop
paduwies AjaAnoe ag ol 86e1jon INdino sy} mojle siiq —aYY | M INMdH 08%0

8y "UOITeULIOJUl 910U 10} UOIIO8S Sepoyy buneiad( Je1ieAuo)

wHUMdd | ZNMdd | Ewmdd | pmdd — — | eauv | vauv 0G-0Q UMOg-0BIS #O3—LO3Y BUI 838 SPOW Md

-pa210y} 10 apow diys Jayue ul ayesado Ajuepuadapul 0} A
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&3 g, AENEEEFTHI
ﬁgéﬁﬁﬁﬂfﬂ3 FF B3~

5 5 : s
| | | F I ERFIMAXBO60/MAXBOO1 (S #1575 He kg Ko dha b
SOA / A/ \/ PR L. R AR OB I R — . B

3 o e | PRTEOIA), R R I BB (59l
- - I (P 9). O T A JE A (A, B

a (9 _E T Z BiFs SDARLAR , 5 A8 IS s ik o ) 7 HELF- S0 1)
> s > s | TE I 25 I Ao ik v FS) b T3 22 BKE SDAL 7, I 7E I i fik

[&]8. STARTHISTOP 1 iy FE P ] AR P

W 22 o T TR S B B A . SR B
STARTHISTOPSEM  wik ik R HR, B2 SBOR I 0 B (&5 . BOR %

TEERAFE 2R, SDARISCLGRI LT . FRHI8ME  semunt, sk iem s e fJG F it il (s .

KL START &4 Imshil 51t #2, START &4 &7 SCL M=

BT, SDA B 5 HL PR G FL T2k 3 STOP 4 PR 7E M AL
SCL &5 1 T, SDA Fi R HL - Bk A8 51 5 10 7= 22 (D 8).. PR P B % START £ PHAT A 28 sl . fa3h— ik
o T 5 (MAXS660/MAXI66 ) YiE {5 . w10 7~, M
;;Eﬁiﬁﬁggﬂimﬁﬁﬁfﬁﬁgﬁ%ﬂﬁgﬁ 22 0E Mk E 707 B — AN B L RAW) LR . IR I
JJ:{%%J(W»#HME%%’%%/‘“KU M&') STOP £ {8 il 4, ar k5, MAX8660/MAXS661 8 i 7F 565 JLAN U5 4 J&E #A
sz N T — BN AL 1 20 N2k I;ﬁ%ﬁ%u%&/\yx—lﬁ FLAKSDA R B AL . {EE, BT MAX8660/MAXS661 K

REPEATED START (SO & MiHESTOPAr 4, Blfins oot RAWHLERE.
LLEIFEHIRL. JEH , REPEATED START M4 fEIIAE % Marvell PXA3xxZbHE3 3 #50x68 (SRAD = GND)fE R I2C M
[Fl FARUERSTART fir 4 . B8 g

R 4 18 S s AR L BE R, MAXS660/MAX8661 4

HPRWTTSCLS S A DAY #E, B2 — RS
ISP ONC % /el S=pillve

S NOT ACKNOWLEDGE ACKNOWLEDGE

S WA B 8 G 'Y

tsy.paT—>

3 —> <—tHD DAT

9. WA
SRAD SLAVE ADDRESS (WRITE)
BINARY HEXADECIMAL _ ACKNOWLEDGE
0(GND) | Ob01101000 0x68 RW=0
S 1(IN) 0b 0110 1010 0x6A (WRITE ONLY)\ /

SDA \ o/ 1 1 0 1 0 SRAD 0 A

F10. MasfEaL 717

MAXIN 35

L998XYN/E0998XYN/Y0998XYIN/0998XYIN



MAX8660/I\/IAX8660A/MAX866OB/MAX866 1

=2l 1flg-
BEE Em HF#E~

E ﬁ-;ﬁlb\ %/_ﬁ H7

#*10. DVMB EZHFHF=R(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
Start V4 (VCC_SRAM) voltage change:
0x20 veet 4 SGO | 0—Hold V4 at current level (default)
1—Ramp V4 as selected by SVS
3 R Reserved
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
PCERIE BT “BF4" Phlsh, MAX8660/MAXR661H#:57&11 B

MAXS660/MAX8661 & R G #F, T “GF3" hil i E
S, SR AYA. 2CEHl 8

NETBIRE . “HF
TR NG SN BRI AT A e E b . B
AR, MAXS660/MAXS661 tH BE 4% i 24
CEFAT PRI

SCOAT A2 % SMBus #iyE
R G AT R & —

i AT L
Mot 18] o B A o] — A RF AT e B

1) ¥ hil#e &% START fir % .

2) FEI AR R IE T AR A — L SRR AL
3) BTk 1 A A 5 L M SDA 7= A A
4) ¥l # K k8 B AT AR R AT

5) BRI & 2 e a5t

6) F5 il #5 & 8 BHE 7

T) AR SR A8

8) MR LY 2 B 7

9) =l #% & 1% STOP 514

36

T 27 S AR A B U X P SRV T2C 8 5 (UK
M E T —0, RIVAT DU R 6 Bt Rk B 2 A 25 47
. WG POELEE A, HEIE G A T STOPZ&AF.

ZF A AR T

1) #=Hil# &KiESTART#r4 .

2) IR RIE TR AR LA — L B AL
3) 4T HE A A LI SDA = AR BB A
4y FEthilge K ik LA A AR £T -

5) MR A AT AR £

6) Pl A K K R

T)  MER B AN

8) AR A HE

) MR ERAWERLES)ET), ATLLLUE RN
ECYN-YEE TR

10) %% & 1% STOP &44 .

MAXIMN




Bt g, AENELERTE

& 11. V3 (VCC_APPS)#1V4 (VCC_SRAM) F12. Vo HE [E%RAL

%1 B R 4w A0 REGISTER | REGISTER DATA OUTPUT
REGISTER | REGISTER DATA OUTPUT ADDRESS NAME BYTE VOLTAGE (V)
ADDRESS NAME BYTE VOLTAGE (V) 000 700

g’x‘g? g'zgg 0x01 1725
0x02 0775 0x02 1.750
0x03 0.800 0x03 1775
0x04 0.825 0x04 1.800
0x05 0.850 (default)
0x06 0.875 0x32 MDTVA 0x05 1.825
0x07 0.900 0x33 MDTV2 0x06 1.850
0x08 0.925 0x07 1.875
0x09 0.950 0x08 1.900
Ox0A 0.975 0x09 1.925
0x0B 1.000 Ox0A 1.950
0x0C 1.025 0x0B 1.975
0x0D 1.050 0x0C 2.000
OXOE 1.075
OXOF 1.100
0x10 1.125 £ 13. V6FIV7H H B &R
ox11 1.150*
Ox12 1175 REGISTER | REGISTER DATA OUTPUT
0x13 1200 ADDRESS NAME NIBBLE | VOLTAGE (V)
0x23 ADTVA Ox14 1.005 18
0x24 ADTV2 0x15 1.050 0x0 (default)
0x29 SDTV1 0x16 1.275 o o
Ox2A SDTV2 ox17 1.300 00 >0
0x18 1.325 '
0x19 1.350 0x3 21
Ox1A 1.375 Ox4 2.2
0x1B__ | 1.400 (default)* OX5 2.3
0x1C 1.425 0x6 24
0x1D 1450 0x39 L12VCR 0x7 25
Ox1E 1.475 0x8 2.6
Ox1F 1,500 0x9 2.7
0x20 1525 OxA 2.8
0x21 1.550 0xB 2.9
0x22 1575 0xC 3.0
0x23 1.600 0xD 3.1
0x24 1.625 OXE 3.2
0x25 1.650 OxF 3.3
0x26 1.675
0x27 1.700
0x28 1.725
0x29 1.750
Ox2A 1.775
0x2B 1.800

AR C A, 55 KR
“*MAX8660BHI LA HLIE Dy 1.15V .
***MAXS660/MAXS660A/MAX8661 2K I HLJ: 714V .
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MAX8660/MAX8660A/MAX8660B/MAX8661

B2 Rlg. BENERBERTA]

BEEEIC, HFE3~m

LEGEND

|:| MASTER TO SLAVE

SLAVE TO MASTER

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

1 7 11 8 1 8 1 1 ~<a— NUMBER OF BITS
s| " suweaoomess  [ofal| | meaisteRpowter  [A] 0 Toam 0 [ale
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 .
L)
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| " stAvEADDRESS |0 |A| | REGISTERPOINTERX [ A DATAX. A| ecoe
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
i — 3
8 1 8 1 ~a— NUMBER OF BITS
T T T T T T T T T T T T T T
e@e®ee| REGISTERPONTERn  |A DATA A | ecoe
8 1 8 1 1 <a—NUMBEROFBITS
o e | REGISTERPONTRZ [ A DATAZ Alp |
A 11. MAX8660/MAX8661 G #2(E
‘n A 1,
Zit#HE B RLit 1
¥ F U EREG] £REG4A4- B 1) EEJE»ME(LIDEAL):
REWHEE

REG1 FIREG2%2 Fe 4% % B # A =~ 1 i ASET1. SET2
WEMNTEBE. #4015 81E2% REG] (VCC_IO)F# £
DC-DCH# # ##(MAX8660)FM REG2 (VCC_10. VCC_MEM)
FEJETI DC-DCHEHASERSYy . V8 & N33V, Al .
V3-VIHPCEORE, #AERIESH PCEON Y.
B, TEmGIPWMET, FMABERT43V, WREG3
FIREG4 1) e /N H FLE A 32 e/ 7 ZS LUBR il . 9 il PWM
T, REG38{REG4 MY /Nt oL R N -

V3|\/||N =0.167 x Vp\/g

V4|\/||N =0.167 x V|:>V4

TERE b A fie /) PR PR AU S AR T A A5

38

4 xVny xDx(1-D)
loutmax X fosc

V5 FEL B SR L A 119 g {5 A R B K R R Y 1/4 . R
R ogc H2MHz, 2D N

V
D = —OUT
ViN

gﬁ%LIDEAL’ FEL SRR £ I8 P H/‘Jm%m%ﬁ%025 X IOUTMAX; H
SR E LT A 1125 x Toumvax . ZLA F LI A A AL I K
T R L, ELAUE B R LI PRSI K T A K
'EHE@“i)ﬁ(IoUTMAx)o ﬁ%%/J\?LIDEALE’JEEJEZHLJU&/J\E&!@
Rt B2, a0 qE /), 06 i = BT,

LipeaL =

MAXIMN




B2 g, BHNERBERTH

SR P A 20 . R T Lippar B9
ERE R AR R R i, (HHRBRT ek, &
KEVEMMIFE, 5SS 5 MAXBO00VF (M Bl HE kL .

WNB B

B R 7 DC-DC %% 46 25 1) i A FL 28 AT LI/ I F b s H
B N EEL IR R O 1 e L RELIAT S AR A 2 T R 1) T S IR
FEFF AR T, B A A I BB 1%/ T4 A VR B 3T,
AR S A ST AR AR

AN PRI L R TR 4 SR T A BLD L I R .
FEEN bR LA R, A O TR A LAY .
TEPR FLA I I 2 DU &0 B A SO R S R I TR
TEAREIE10°C. X FRERMDC-DCHEHgs, & KHH A
U L R R 172, 4R R R g TAEAES0% &
2B, ASE R R K (ViN=2x Vour)-

5 N T 5 2 % MAXS660 T Al b B 9k

WM B

P F B DC-DC e e v 119 i H FEL A A B T B A0 i 1 800
PR 2 T B0 B )RR . o LA T SR R R IR Al 20
HABRRYT. TR AR . R BB s, H
o B 65 P 2 EL A B AT Y ESR AR AR ) 5 AR 47«

BEEIEIC, HF#31~m
P 254t 0 P 0 9 B ESR)

IL(PEAK)
27 xfosc x Cout

H1 FLASESR I 7 A2 1) i HH 808 -
VRIPPLE(ESR) = IL(PEAK) X ESR
A i L P A YR (BT 28 MAX 8660 DAt A H s Bk -

P [E¥2 15 22 40 HH FE U7

Electrical Characteristics3% " 45 Hi T B> B S d e (1 fe K
BB . ZHRRSpWETFRBHEIER . pEiEH RS
WL nyAE I FE B . RFERR . AR ETE
B Al B HL S YE LB 56 . Electrical Characteristics3é /41 W
) o A HS R 2 X I 3 T 7S O AR TR 3 A A S ER
FEFEE bR . X T ARR B oAl i RS, &K
HHEFEOA AR . #8E, B0 HEEE SRR K
HHEE, BRI BRG] B R, WE T
P X 71 26k i 2 ) i 2 i (]

I DA PN SRV E S I A5 B B K B ER R
(ZWE12). f ARE(VN R H &K BEME, plaEEiR
PRI 38 e 451 35 (D FT R BR(L) R /N R,
R8I 22 TAE &0 00 f oK fa b R (B e AR (B . PRSFIY

VRIPPLE =

TO FIND THE ABSOLUTE WORST-CASE MAXIMUM OUTPUT CURRENT FOR REG3 WITH Vjy =3.2V TO 4.2V,

Vout =1.2V, L=1.2uH £30%, AND R =50mQ

D = Your +louttar(An +RL)

1.2V +1.6A(0.08Q +0.05Q)

=0.34

Vin+louttap(Ry —Rp) 4.2V +1.6A(0.08Q-0.129Q)

=0.482A

i, Your(1-D) 1.85A— 12v(1-0.34) 5
| _ LM ™ o L _ 2x(1.9x108Hz)x (1.2x107°Hx0.7)
OUTMAX 1- 1-0.34
1+RNy+R)=——— 1+(0.08Q2+0.05Q) 5
2xfxL 2x(1.9%x108Hz)x (1.2x107°Hx0.7)

P12, i J1 o e AR K i FEL s )

MAXIN

39
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MAX8660/MAX8660A/MAX8660B/MAX8661

B2 Rlg. BENERBERTA]

BEEEIC, HFE3~m

Wt R s TRIL S/ MEREATIT S, (HRTEAE
e B BT, X = AN S R A T R /ME 1) R BB

/e — PP Ry SRR 7 iR A A SRR B T i
Ay L (L B2, AT SR AR & B RMS B 4T
. W% LR FE K5 (china.maxim-ic.com/tools/other/
software/MAX8660-step-down output current.xIs)X} fx

K AT R A 5. 2R a7 IRETERAGT
AR FARMS T 57 i i LT TS 4 2R
1) AR A5 5 2 T UED):

D - Yout +loutTAR(Bn +RL)
ViN +loutTar(Rn - Rp)

o
Vour = fith FL I
lOUTTAR = H 7%(%@%)%& Eﬁ{ﬁ—xﬁﬁk?p/@ﬁﬁ?é
B AR PR T TRR
Ry = nifiE I 3¢ T FLfH
Rp = piBiE I 3¢ il FLFH
Ry, = MTHLEAYESR
VN = fi A E—R KE
2) MAT AR K R (outvax) |
Vour (1-D)
2xfxL

1-D
1+ (RN +R
BN+ I‘)2><fo

v =

loutmax =

Hrp:

I v = pYAIEFF KPR TR —&e/IME
Vour = fi th L&

D = S 1Bt EAA R0 & =S T UE
f = fRG#IE—R/ME

L = HhERr R — e /IMA

Ry = niBif IF 3¢ 5 HL B

Ry = MR ESR

40

e 2

MAX8660/MAX8661 HA # ettt , DURIICHEE LR
FE R IE +160°CH AR S WIRELNE 815 S % Had # (7 #7756
4%). SRR IR A, IE AR A AR 65 oK
LW, AR T MAX8660/MAXS661 7 A i) Fhv i AE 1%
G FEHAEPCB b RS IUR B /EPCB |, i th g
ARSI i AR AL (BP) FET 1 2 FLIE S 2 HE .
MAXB660/MAXB661 45 i £ bFe Y FBH (050) B 2.7°C/W, #4
HIEH B 22 PCB ERE, 45 5 5 40 A (0 S #4060
(By74) H28°C/W .

PCB# G R Ttk
B3 () TR R, 355 A (PCB) AR Jmy it T SE PR A FE M e 0 He oo i,
R 3k AR 7% 22 H T 1Y S R T AT K HE T B A2 AR A 20U T RE
SR AT e A £k
= PCB 1A Ja SE 011 2 25 MAX 8660 PE A A B g we 4t .
£/ HL B A S (INEJAGND. PVIF|PG1. PV2%|PG2.
PV3ZE|PG3. PVAE|PG4)EN T HCE 55 M B2, FFH R AT
e 523 1C 222%% .
PR BLEP) B ICHF Y £ 2E , HE A 241 fLi%
WA BT 2 s A

MAXIMN



http://china.maxim-ic.com/tools/other/software/MAX8660-step-down_output_current.xls
http://china.maxim-ic.com/tools/other/software/MAX8660-step-down_output_current.xls

Bt g, AENELERTE

#F#EHrIR EWEE (%)
TOP VIEW PART PIN-PACKAGE OPTIONS

MAXAIMN MAXAMN MAXIMN Vi:25V, 20V, 1.8V
VAXBEE0AETL Thin OFN V2: 25V, 20V, 1.8V

8660E 8660AE 8661E 8660 + 40ThinQ V3: 1.4V (defaul)

TLyww TLyww TLyww V4: 1.4V (defautt)
+ aaaa + aaaa + aaaa V133V, 30V, 2.85V
MAX8660BETL+ 40 Thin QFN V2:33V, 25V, 1.8V

“yww” ﬁ\j H ,H;q’f—%ﬁg i V3: 1.15V (default)

S, V4:1.15V (default)

daaa % o
kL No REG1 and REG7
— Lo [ = T‘/D‘c . Lo, R .

+ RN TR EL LI 5L 19 (L b MAX8661ETL+ 40 Thin QFN V2 gsv, 25V, 1.8V

V3: 1.4V (default)

V4: 1.4V (default)

iE P A RS E LA TE-40°C 2 +85°Cilft JETEH -
+ N T (PO & ROHSERifENI 15

BH1ES

PROCESS: BiCMOS

MAXIN 41
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MAX8660/MAX8660A/MAX8660B/MAX8661

=2l 1flg-
BEE

Eﬁ;ﬁlb\%/_ﬁ H7
Em FFEz=

#EREE
e ?Jﬁﬂﬁﬁﬁ&l\iﬂn BAESA R, 551 china.maxim-ic.com/packages . iiii£ =, HEEMmMA A “+7. “47 8k “-” {LFE/RRoHSIRZ
HBEERP AR E AR WER TR, HEEE R S5HEEL, SRoHSIRETLE.
EEEXil) IR XHEHmS
40 TQFN T4055-1 21-0140
&
D2 A L
> —|[ ElEcRE =
e p/2 — _‘| el ——| D2/2 =
MARKING —~ : oo U'U OO |— E
~AAAAA B —— 5 S
¥ E/2 o |
| l | E2/2
\W'r—————— £ /BNE-D X BT ——E——LE E2
/7 =
t —
LN =0
/ N
t2s3 DETALL A hoLe L1
e A
A JOP VIEW (ND-1) X[€]
BOTTOM VIEW
€
(R IS OPTIONAL)
DETAL A L
SEATING A T —| @& |=— - TERMINAL TP
PLANE | [7Tom[e EVEN TERMINAL
—I——:— T Aaoslc] A
,
8 " e /Vl/][l/l/l
SIDE VIEW
"PACKAGE DUTLINE,
16,20,28,32,40L THIN Q@FN, 5x5x0.75mm
—DRAWING NOT TO SCALE— ArPRovAL mw"g{f%mbm RM Y

42
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http://china.maxim-ic.com/packages
http://pdfserv.maxim-ic.com/package_dwgs/21-0140.PDF

—_—

S;j-\ ﬂ:EI Eﬁziﬁlu%/_ﬁ H7
%//ﬁ"‘ﬁff/C FF B3~

HEEAS)
T T 1 226 MR B AR £ ), 154 1) china.maxim-ic.com/packages . 15 {E &, LTI “+". “47 8 “-” (L FRRoHS IR
EEER Rl e S AR IR R AT, (HEBEE H 5HEEA 5, SRoHSIKATL XK.

%

COMMON  DIMENSIONS EXPOSED PAD VARIATIONS

PKG. 16L_5x5 20L  5x5 28L  5x5 32L S5x5 | 40L 5x5 PKG D2 )
[SYMBOL | MIN.[NOM.| MAX.| MIN.NOM.] MAX.| MIN.|NOM.|MAX.| MIN. [NOM.] MAX.| MIN. [NDM. [MAX.| CODES i Tno, Trax | v T now. Twax.
A 0.70]0.75]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 T1655-2 300 | 310 | 3.20 | 300 | 310 | 3.20
Al 0 ]002/005]| 0 |0.02]005] 0 |0.02]005| 0 |002|005| 0 |0.02]0.05| T1655-3 300 | 310 | 3.20 | 3.00 | 310 | 3.20
a2 0.20 REF. 020 REF. 020 REF. 020 REF. 0.20 REF. Ties5—4 | 219 | 229| 239 | 219 | 229 2.39
b 0.25]0.30 | 0.35/0.25]0.30 | 0.35(0.20 [ 0.25]| 0.30 | 0.20 [ 0.25| 0.30 | 0,45 | 0.20 [0.25 Tiesn-1 | 300 | 310 | 320 | 300 | 310 | 320

D 4,90[5.00 [ 510 [ 4.90[5.00 [ 510 [4.90 [5.00 [ 5.10 | 4.90] 5.00 [ 510 [ 4.90| 5.00] 510

E 4.90]5.00 [ 510 [4.90[5.00 | 510 [4.90 | 5.00 [ 5.10 | 4.90] 5.00 | 5.10 [4.90 [ 5.00 ] 5.10 T2055-3 | 300 { 3.0 | 320 { 300 | 310 | 320
e 0.80 BSC. 065 BSC. 050 BSC. 050 BSC. 0.40 BSC. T2055-4 | 300 | 310 | 3.20 | 3.00 | 3.40 | 3.20
K 02s] - | - Joas| - [ -loas] - [ -Joas] - [ -loas] - [ - T2055-5 | 345 | 325( 335 345 [ 325] 335
L 0.30 | 0.40 | 0.50 | 0.45]0.55 | 0.65]0.45 (].55'0.65 0.30 | 0.40| 0.50 0.30| D.40|0.50 T2055MN-5| 315 | 325| 3.35| 3.15 | 325 3.35
N 16 20 28 32 40 T2855-3 315 | 325|335 315 | 325 3.35
ND 4 S 7 8 10 T2855-4 260 | 270 | 280 | 2.60 | 270 | 2.80
NE 4 S 7 8 10 T2855-5 | 260 | 270 | 280 | 260 | 270 | 280
JEDEC WHHB WHHC WHHD-1 WHHD-2 | -———- Tee55-6 | 345 [ 325 335 345 [ 325 335
Tee55-7 | 260 [ 270 [ 280 | 260 [ 270 [ 280
NOTES: T2855-8 315 | 325|335 315 | 325 3.35
1. DIMENSIONING & TOLERANCING CONFORM TO ASME Y14.5M-1994. T2855N-1 | 315 | 3851 3.35] 315 | 325 | 335
2. ALL DIMENSIONS ARE IN MILLIMETERS. ANGLES ARE IN DEGREES. T3255-3 | 3.00 | 3.0 | 320 | 3.00 | 310 | 3.20
3, N IS THE TOTAL NUMBER OF TERMINALS. T3255-4 | 3.00 | 310 | 3.20 | 3.00 | 310 | 3.20
THE TERMINAL #1 IDENTIFIER AND TERMINAL NUMBERING CONVENTION SHALL T3255M-4 | 3,00 | 3.0 | 320 | 3.00 | 310 | 320
CONFORM TO JESD 95-1 SPP-012, DETAILS OF TERMINAL #1 IDENTIFIER ARE T3255-5 | 3.00 | 3.10 | 320 | 3.00 | 3.10 [3.20
OPTIONAL, BUT MUST BE LOCATED WITHIN THE ZONE INDICATED. THE TERMINAL #1 T3255N-1 | 3.00 | 310 [ 3.20 [ 3.00 [ 310 [ 320
IDENTIFIER MAY BE EITHER A MOLD OR MARKED FEATURE. T4055-1 | 3.40 | 350 [ 3.60 | 3.40 [ 350 [ 3.60
/A\ DIMENSION b APPLIES TO METALLIZED TERMINAL AND IS MEASURED BETWEEN Ta055—2 | 3.40 | 350 | 3.60 | 3.40 | 350 | 3.60
025 mm AND 0.30 mm FROM TERMINAL TIP. Ta055n—1 | 3.40 | 350 | 360 | 3.40 | 350 | 360
/A\ ND AND NE REFER TO THE NUMBER OF TERMINALS ON EACH D AND E SIDE RESPECTIVELY. Ta055Mn—1 | 3.40 | 350 | 360 | 3.40 | 350 | 360

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 MO220, EXCEPT EXPOSED PAD DIMENSION FOR
T2855-3, T2B835-6, T4055-1 AND T4055-2.
& WARPAGE SHALL NOT EXCEED 0.10 mm.
11, MARKING IS FOR PACKAGE ORIENTATION REFERENCE ONLY. »,
ii NUMBER OF LEADS SHOWN ARE FOR REFERENCE ONLY. /VI/J‘I/VI

LEAD CENTERLINES TO BE AT TRUE POSITION AS DEFINED BY BASIC DIMENSION ‘e’, £0.0S.

TITLE:
14, ALL DIMENSIONS APPLY TO BOTH LEADED ¢-) AND PbFREE ¢+) PKG. CODES, PACKAGE OUTLINE,
16,20,28,32,40L THIN QFN, S5x5x0.75mm|
(APPROVAL [DOCUMENT CONTROL NO. REV. 2
—DRAWING NOT TO SCALE-— 21-0140 M A
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