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ABSOLUTE MAXIMUM RATINGS

PV, PV_, INDL2, SDOK, AUX1OK, SCF, ON_, FB_,
SUSD t0 GND ... ~..-0.3V to +6V
................. -0.3V to +0.3V

DL1, DL3to GND.... ...-0.3V to (PVSU + 0.3V)
DL2 10 GND ..ot -0.3V to (INDL2 + 0.3V)
LXSU Current (NOtE 1) ....c.covviiiriiiiieiieiieesiee e 3.6A
LXM Current (NOE 1) ....evviieiiiiiiee e 3.6A
LXSD Current (NOte 1) ......coeviiiiiiieiiiiie e 2.25A

REF, OSC, CC_to GND ...-0.3V to (PVSU + 0.3V)

Continuous Power Dissipation (Ta = +70°C)

40-Pin Thin QFN (derate 26.3mW/°C above +70°C) ..2105mW
Operating Temperature Range -40°C to +85°C
Junction Temperature..................
Storage Temperature Range................. .
Lead Temperature (soldering, 10S) .........ccocceeeiiiiiiieeennnnns +300°C

Note 1: LXSU has internal clamp diodes to PVSU and PGSU, LXM has internal clamp diodes to PVM and PGM, and LXSD has inter-
nal clamp diodes to PVSD and PGSD. Applications that forward bias these diodes should take care not to exceed the

devices’ 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

(Vpvsu = Vpy = Vpym = Vpysp = VINDL2 = 3.6V, Ta = 0°C to +85°C, unless otherwise noted.)

PARAMETER | CONDITIONS MIN TYP MAX UNITS

GENERAL

Input Voltage Range (Note 2) 0.7 55 \
Step-Up Minimum Startup ILoAD < 1mA, Ta = +25°C; startup voltage tempco is 0.9 11 Vv
Voltage (Note 2) -2300ppm/°C (typ) (Note 3) ' '

Shutdown Supply Current into PV | PV = 3.6V 0.1 10 MA
Supply Current into PV with Step- | ONSU = 3.6V, FBSU = 1.5V 300 450 A
Up Enabled (does not include switching losses) K

. . ONSU = ONSD = 3.6V,
Supply Current into PV with Step- FBSU = 1.5V, FBSD = 1.5V 450 700 LA
Up and Step-Down Enabled . L
(does not include switching losses)
. . ONSU = ONM = 3.6V,
Supply Current into PV with Step- | ey _ 1 5y ppsp = 1.5v 450 700 LA
Up and Main Enabled ) i
(does not include switching losses)

Total Supply Current from PV and | ONSU = ON1 = 3.6V,

PVSU with Step-Up and One FBSU = 1.5V, FB2 = 1.5V 400 650 HA
AUX Enabled (does not include switching losses)

REFERENCE

Reference Output Voltage IREF = 20pA 1.23 1.25 1.27 \
Reference Load Regulation 10pA < IRer < 200pA 4.5 10 mV
Reference Line Regulation 2.7 <PVSU < 5.5V 1.3 5 mV
OSCILLATOR

OSC Discharge Trip Level Rising edge 1.225 1.25 1.275 \Y
OSC Discharge Resistance OSC =1.5V, losc = 3mA 52 80 Q
OSC Discharge Pulse Width 150 ns
OSC Frequency Rosc = 47kQ, Cosc = 100pF 500 kHz
2 INAXIW
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ELECTRICAL CHARACTERISTICS (continued)

(Vpvsu = Vpv = Vpym = Vpysp = VINDL2 = 3.6V, Ta = 0°C to +85°C, unless otherwise noted.)

PARAMETER ‘ CONDITIONS ‘ MIN TYP MAX UNITS
STEP-UP DC-TO-DC
Step-Up Startup-to-Normal . .
Operating Threshold Rising edge or falling edge (Note 4) 2.30 2.5 2.65 Vv
Step-Up Startup-to-Normal 80 mv
Operating Threshold Hysteresis
Step-Up Voltage Adjust Range 3.0 5.0 Vv
Start Delay of ONSD, ONM, 0sC
ON1, ON2, and ONS3 after 1024 cveles
SU in Regulation y
FBSU Regulation Voltage 1.231 1.25 1.269 \Y
FBSU to CCSU Transconductance | FBSU = CCSU 80 135 185 us
FBSU Input Leakage Current FBSU = 1.25V -100 0.01 +100 nA
Idle-Mode™ Trip Level 150 mA
Current-Sense Amplifier 0275 VIA
Transresistance
Step-Up Maximum Duty Cycle FBSU = 1V 80 85 90 %
PVSU Leakage Current Vix =0V, PVSU = 3.6V 0.1 5 HA
LXSU Leakage Current Vix = Vourt = 3.6V 0.1 5 UA
) ) N-channel 95 150
Switch On-Resistance mQ
P-channel 150 250

N-Channel Current Limit 18 21 2.4 A
P-Channel Turn-Off Current 20 mA
Startup Current Limit PVSU = 1.8V (Note 5) 450 mA
Startup torr PVSU = 1.8V 700 ns
Startup Frequency PVSU = 1.8V 200 kHz
MAIN DC-TO-DC CONVERTER
Mam Step-Up Voltage SUSD = PVSU 3 5 Vv
Adjust Range
Mgm Step-Down Voltage SUSD = GND, PVM must be greater than output (Note 6) 2.45 5.00 \Y
Adjust Range
PVM Undervoltage Lockout in SUSD = GND (Note 6) 245 25 255 Vv
Step-Down Mode
Regulation Voltage 1.231 1.25 1.269 \Y
FBM to CCM Transconductance | FBM = CCM 80 135 185 uS
FBM Input Leakage Current FBM = 1.25V -100 0.01 +100 nA

. Step-up mode (SUSD = PVSU) 150
Idle-Mode Trip Level mA

Step-down mode (SUSD = GND) 100

Current-Sense Amplifier Step-up mode (SUSD = PVSU) 0.25 VIA
Transresistance Step-down mode (SUSD = GND) 0.5

Idle Mode is a trademark of Maxim Integrated Products, Inc.

MAXIMN
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ELECTRICAL CHARACTERISTICS (continued)

(Vpvsu = Vpv = Vpym = Vpysp = VINDL2 = 3.6V, Ta = 0°C to +85°C, unless otherwise noted.)

PARAMETER CONDITIONS MIN TYP MAX UNITS
. Step-up mode (SUSD = PVSU) 80 85 90
Maximum Duty Cycle (Note 6) %
Step-down mode (SUSD = GND) 95
LXM Leakage Current Vixm =0to 3.6V, PVSU = 3.6V 0.1 5 HA
) . N-channel 95 150
Switch On-Resistance mQ
P-channel 150 250
) . o Step-up mode (SUSD = PVSU) 1.8 2.1 2.4
Main Switch Current Limit A
Step-down mode (SUSD = GND) 0.70 0.8 0.95
Synchronous Rectifier Step-up mode (SUSD = PVSU) 20 A
Turn-Off Current Step-down mode (SUSD = GND) 20
Soft-Start Interval 4096 OSC
cycles
STEP-DOWN DC-TO-DC CONVERTER
Efr?g_eDown Output-Voltage AdUSt | oy /opy st be greater than output (Note 7) 1.25 5.00 v
FBSD Regulation Voltage 1.231 1.25 1.269 \Y
FBSD to CCSD FBSD = CCSD 80 135 185 us
Transconductance
FBSD Input Leakage Current FBSD = 1.25V -100 0.1 +100 nA
Idle-Mode Trip Level 100 mA
Current—sense Amplifier 05 VIA
Transresistance
LXSD Leakage Current Vixsp = 0to 3.6V, PVSU = 3.6V 0.1 5 HA
) ) N-channel 95 150
Switch On-Resistance mQ
P-channel 150 250
P-Channel Current Limit 0.65 0.77 0.90 A
N-Channel Turn-Off Current 20 mA
Soft-Start Interval 2048 OSC
cycles
SDOK Output Low Voltage 0.1mA into SDOK 0.01 0.1 \
SDOK Leakage Current ONSU =GND 0.01 1 HA
AUX1, 2, 3 DC-TO-DC CONTROLLERS
INDL2 Undervoltage 245 25 255 v
Lockout
Maximum Duty Cycle FB_=1V 80 85 90 %
FB1, FB.2 (MAX1566), FB3H 1231 125 1269 Vv
Regulation Voltage
FB2 (MAX1567) Inverter 001 0 +0.01 v
Regulation Voltage
4 MAXI/MN
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ELECTRICAL CHARACTERISTICS (continued)

(Vpvsu = Vpv = Vpym = Vpysp = VINDL2 = 3.6V, Ta = 0°C to +85°C, unless otherwise noted.)

PARAMETER CONDITIONS MIN TYP MAX UNITS
FB3L Regulation Voltage 0.19 0.2 0.21 Vv
AUX1, AUX2 FB to CC 80 135 185 us
Transconductance
AUX3 FBL or FBH to CC 50 100 150 i
Transconductance
FB_ Input Leakage Current -100 0.1 +100 nA
DL_ Driver Resistance Output high or low 25 7 Q
DL_ Drive Current Sourcing or sinking 0.5 A
Soft-Start Interval 4096 0SsC
cycles
AUX10K Output Low Voltage 0.1mA into AUX10OK 0.01 0.1 \
AUX10K Leakage Current ONSU =GND 0.01 1 HA
OVERLOAD PROTECTION
Overload Protection Fault Delay 100,000 OSC
cycles
SCF Leakage Current ONSU = PVSU, FBSU = 1.5V 0.1 1 HA
SCF Output Low Voltage 0.1mA into SCF 0.01 0.1 \
THERMAL-LIMIT PROTECTION
Thermal Shutdown 160 °C
Thermal Hysteresis 20 °C
LOGIC INPUTS (ON_, SUSD)
1.1V < PVSU < 1.8V 0.2
ONSU Input Low Level \Y;
1.8V < PVSU < 5.5V 0.4
1.1V < PVSU < 1.8V (P(\)/SZU
ONSU Input High Level -0.2) v
1.8V < PVSU < 5.5V 1.6
ONM, ONSD, ON1, ON2, ON3,
WAYAS <5. .
SUSD Input Low Level 2.7V < PVSU < 5.5V (Note 8) 0.4 v
ONM, ONSD, ON1, ON2, ON3
! ’ ’ ’ ’ 2.7V <PVSU < 5.5V (N 1. V
SUSD Input High Level SU < 5.5V (Note 8) 6
SUSD Input Leakage 0.1 1 HA
ON_ Impedance to GND 330 kQ

MAXIMN 5
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ELECTRICAL CHARACTERISTICS

(Vpvsu = Vpv = VpyM = Vpysp = VINDL2 = 3.6V, Ta = -40°C to +85°C, unless otherwise noted.)

MAX1566/MAX1567

PARAMETER | CONDITIONS MIN MAX | UNITS
GENERAL
Input Voltage Range (Note 2) 0.7 5.5 \
Step-Up Minimum Startup ILOAD < 1mA, Ta = +25°C; startup voltage tempco is 11 v
Voltage (Note 2) -2300ppm/°C (typ) (Note 3) '
Shutdown Supply Current into PV | PV = 3.6V 10 HA
Supply Current into PV with Step- | ONSU = 3.6V, FBSU = 1.5V, 400 A
Up Enabled (does not include switching losses) K
Supply Current into PV with Step- [ ONSU = ONSD = 3.6V, FBSU = 1.5V, FBSD = 1.5V 600 A
Up and Step-Down Enabled (does not include switching losses) H
Supply Current into PV with Step- | ONSU = ONM = 3.6V, FBSU = 1.5V, FBSD = 1.5V
. . o 600 MA
Up and Main Enabled (does not include switching losses)
;‘\)/tg‘bsu_fﬁgtcutem frg”épv and | HNSU = ON1 = 3.6V, FBSU = 1.5V, FB2 = 1.5V e50 A
wi €p-Lp and ne (does not include switching losses) H
AUX Enabled
REFERENCE
Reference Output Voltage IREF = 20pA 1.23 1.27 \Y%
Reference Load Regulation 10pA < IRer < 200pA 10 mV
Reference Line Regulation 2.7V <PVSU < 5.5V 5 mV
OSCILLATOR
OSC Discharge Trip Level Rising edge 1.225 1.275 \Y
OSC Discharge Resistance OSC =1.5V, losc =3mA 80 Q
STEP-UP DC-TO-DC CONVERTER
Step-Up Startup-to-Normal - .
Rising edge or falling edge (Note 4 2.30 2.65 \Y
Operating Threshold Ising edg ing edge ( )
Step-Up Voltage Adjust Range 3.0 5.5 \Y
FBSU Regulation Voltage 1.231 1.269 \Y
FBSU to CCSU FBSU = CCSU 80 185 uS
Transconductance
FBSU Input Leakage Current FBSU = 1.25V -100 +100 nA
Step-Up Maximum Duty Cycle FBSU =1V 80 90 %
PVSU Leakage Current Vix = 0V, PVSU = 3.6V 5 LA
LXSU Leakage Current Vix = Vour = 3.6V 5 A
) ) N-channel 150
Switch On-Resistance mQ
P-channel 250
N-Channel Current Limit 1.8 2.4 A
MAIN DC-TO-DC CONVERTER
Main Step-Up Voltage SUSD = PVSU 3 55 v
Adjust Range
6 NAXI/V
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ELECTRICAL CHARACTERISTICS (continued)

(Vpvsu = Vpv = VpyM = Vpysp = VINDL2 = 3.6V, Ta = -40°C to +85°C, unless otherwise noted.)

PARAMETER CONDITIONS MIN MAX | UNITS
Main Step-Down Voltage SUSD = GND, PVM must be greater than output (Note 6) | 2.45 5.00 v
Adjust Range
PVM Undervoltage Lockout in _
Step-Down Mode (Note 6) SUSD =GND 2.45 2.55 v
Regulation Voltage 1.225 1.275 \Y
FBM to CCM Transconductance | FBM = CCM 80 185 uS
FBM Input Leakage Current FBM = 1.25V -100 +100 nA
. Step-up mode (SUSD = PVSU), o
Maximum Duty Cycle Step-down mode (SUSD = GND) (Note 6) 80 9 %
LXM Leakage Current Vixm = 0 to 3.6V, PVSU = 3.6V 5 HA
. . N-channel 150
Switch On-Resistance mQ
P-channel 250
. . o Step-up mode (SUSD = PVSU) 1.8 2.4
Main Switch Current Limit A
Step-down mode (SUSD = GND) 0.70 0.95
STEP-DOWN DC-TO-DC CONVERTER
Stgp-Down Output Voltage PVSD must be greater than output (Note 7) 1.25 5.00 \
Adjust Range
FBSD Regulation Voltage 1.225 1.275 \Y
FBSD to CCSD FBSD = CCSD 80 185 uS
Transconductance
FBSD Input Leakage Current FBSD = 1.25V -100 +100 nA
LXSD Leakage Current Vixsp = 0to 3.6V, PVSU = 3.6V 5 HA
. . N-channel 150
Switch On-Resistance mQ
P-channel 250
P-Channel Current Limit 0.65 0.90 A
SDOK Output Low Voltage 0.1mA into SDOK 0.1 \
SDOK Leakage Current ONSU = GND 1 HA
AUX1, 2, 3 DC-TO-DC CONTROLLERS
INDL2 Undervoltage Lockout 2.45 2.55 \
Maximum Duty Cycle FB_=1V 80 20 %
FB1, FB.2 (MAX1566), FB3H 1225 1975 v
Regulation Voltage
FB2 (MAX1567) Inverter -0.01 4001 v
Regulation Voltage
FB3L Regulation Voltage 0.19 0.21 \
AUX1, AUX2 FB to CC 80 185 uS
Transconductance

MAXIMN 7
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ELECTRICAL CHARACTERISTICS (continued)

(Vpvsu = Vpv = VpyM = Vpysp = VINDL2 = 3.6V, Ta = -40°C to +85°C, unless otherwise noted.)

PARAMETER CONDITIONS MIN MAX UNITS
Transconductance 35 50 | ws
FB_ Input Leakage Current -100 +100 nA
DL_ Driver Resistance Output high or low 7 Q
AUXTOK Output Low 0.1mA into AUXTOK 0.1 v
AUXTOK Leakage Current ONSU = GND 1 HA

OVERLOAD PROTECTION

SCF Leakage Current ONSU = PVSU, FBSU = 1.5V 1 HA
SCF Output Low Voltage 0.1mA into SCF 0.1 \Y
LOGIC INPUTS (ON_, SUSD)
1.1V <PVSU < 1.8V 0.2
ONSU Input Low Level Vi
1.8V < PVSU < 5.5V 0.4
1.1V <PVSU < 1.8V (PVSU
ONSU Input High Level -0.2) v
1.8V < PVSU < 5.5V 1.6
ONM, ONSD, ON1, ON2, ON3,
IV < <5. .
SUSD Input Low Level 2.7V < PVSU < 5.5V (Note 8) 0.4 \Y
ONM, ONSD, ON1, ON2, ON3
! ’ ’ ’ ’ 2.7V < PVSU < 5.5V (Not 1. \Y
SUSD Input High Level SU <55V (Note &) 6
SUSD Input Leakage 1 HA

Note 2:

Note 3:

Note 4:

Note 5:
Note 6:

Note 7:

Note 8:

The MAX1566/MAX1567 are powered from the step-up output (PVSU). An internal low-voltage startup oscillator drives the
step-up starting at about 0.9V until PVSU reaches approximately 2.5V. When PVSU reaches 2.5V, the main control circuitry
takes over. Once the step-up is up and running, it can maintain operation with very low input voltages; however, output cur-
rent is limited.

Since the device is powered from PVSU, a Schottky rectifier, connected from the battery to PVSU, is required for low-voltage
startup.

The step-up regulator is in startup mode until this voltage is reached. Do not apply full load current during startup. A power-
OK output can be used with an external PFET to gate the load until the step-up is in regulation. See the AUX10OK, SDOK,
and SCF Connections section.

The step-up current limit in startup refers to the LXSU switch current limit, not the output current limit.

If the main converter is configured as a step-up (SUSD = PVSU), the P-channel synchronous rectifier is disabled until the
2.5V normal operation threshold has been exceeded. If the main converter is configured as a step-down (SUSD = GND), all
step-down operation is locked out until the normal operation threshold has been exceeded. When the main is configured as
a step-down, operation in dropout (100% duty cycle) can only be maintained for 100,000 OSC cycles before the output is
considered faulted, triggering global shutdown.

Operation in dropout (100% duty cycle) can only be maintained for 100,000 OSC cycles before the output is considered
faulted, triggering global shutdown.

ONM, ONSD, ON1, ON2, and ONLED are disabled until 1024 OSC cycles after PVSU reaches 2.7V.

MAXI N
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(Ta = +25°C, unless otherwise noted.)

STEP-UP EFFICIENCY vs. LOAD CURRENT
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(Ta = +25°C, unless otherwise noted.)
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SEATING PROPRETARY IFORUATION
PLANE "™ PACKAGE OUTLINE
36, 40L QFN THIN, 6x6x0.8 mm
| 21-0141 5|4
COMMON DIMENSIONS EXPOSED PAD VARIATIONS
PKG, 3L 636 0L 66 oG, b2 2
svmeoL | min | nom | max | min. | nowm. | max. CODES [ MIN. | NOM.| MAX.| MIN. | NOM.| MAX.
A 070 | 075 | 080 | o070 | 0.75 | 0.80 T3666-1 3.60 | 3.70 | 3.80 | 3.60] 3.70| 3.80
A1 0 0.02 0.05 0 0.02 0.05 T4066-1 400 410 420 4.00] 4.10| 4.20
A3 .20 REF. .20 REF.
b |020 025 [ 030 [0.20]025[ 030
D 590 600 | 610 | 690 | 600 | 6.10
E_ 590 600 | 6.10 | 690 | 600 | 6.10
) 50 BSC. 50 BSC.
k 025 | - [ - Joas[ - -
L 045 | 0.55 | 0.65 | 0.30 | 040 | 0.50
N 36 40
ND 9 10
NE 9 10
JEDEC WJJD-1 WJJD-2
NOTES:
1. DIMENSIONING & TOLERANCING CONFORM TO ASME Y14.5M-1994.
2. ALL DIMENSIONS ARE IN MILLIMETERS. ANGLES ARE IN DEGREES.
3. NIS THE TOTAL NUMBER OF TERMINALS
ATHE 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.
/A\ ND AND NE REFER TO THE NUMBER OF TERMINALS ON EACH D AND E SIDE RESPECTIVELY.
7. DEPOPULATION IS POSSIBLE IN A SYMMETRICAL FASHION. VI J X I VI
A COPLANARITY APPLIES TO THE EXPOSED HEAT SINK SLUG AS WELL AS THE TERMINALS. / / /
9. DRAWING CONFORMS TO JEDEC MO220. e
"™ PACKAGE OUTLINE
10. WARPAGE SHALL NOT EXCEED 0.10 mm. 36, 40L QFN THIN, 6x6x0.8 mm
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