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ABSOLUTE MAXIMUM RATINGS

VDDM, VH, ONM t0 GND. .......cceciiiiiiiiiiiiiiiciie -0.3Vto +12V
PGNDM, PGND t0 GND .......ccciiiiiiiiiiiniiniie -0.3Vto +0.3V
VH 1O VDDM ....ooiiiiiiiiiiiiii s -6V to +0.3V
VL1O VDDM.....ooviiiiiiiiiiieiiccicciee .-12V to +0.3V
VL, ONC, ON1, FB_, DCON_to GND -0.3V to +6V
VDDC, REF, OSC, COMP_to GND .............. -0.3Vto (VL + 0.3V)
DHM, DLM to PGNDM...........ccccecvirinennnn. -0.3V to (VDDM + 0.3V)

LXM to PGNDM -0.6V to (VDDM + 0.6V)

DL1, DL2, DL3, LXC to PGND ................ -0.3V to (VDDC + 0.3V)
Continuous Power Dissipation (Ta = +70°C)

32-Pin TQFP (derate 11.1mW/°C above +70°C)........ 889mw
Operating Temperature Range ............c.ccoocveveeee -40°C to +85°C
JUNCLON TEMPEIAtUIE ...coeiiiiiiie e +150°C
Storage Temperature Range. -65°C to +150°C
Lead Temperature (soldering, 10S) .........ccccceeeiiiiiireeennnns +300°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

(C|rCU|t of Figure 1, VVDDM = 6V, VVDDC = 3V, PGNDM = PGND = GND, DCONL1 = REF, VONM = 3V, VONC = VONl = VDCON2 =
Vpconz = 0, Ta = 0°C to +85°C, unless otherwise noted. Typical values are at TA = +25°C.)

PARAMETER | symBoL | CONDITIONS | MIN  TYP  MAX | UNITS

GENERAL
Input Voltage Range | VIN | | 25 11 | \
SUPPLY CURRENT
Shutdown Supply Current _
(from VDDM and VDDC) Vonm =0 3 20 WA
Main DC-DC Converter VrBm = 1.5V, Vyppc =0 370 600 A
Supply Current (from VDDM) Vesm = 1.5V, VWwppc = 3V 35 55
Main DC-DC Converter _ _
Supply Current (from VDDC) Vrem = 1.5V, Vvppc =3V 270 450 WA
Main plus Core Supply Current _ _ _
(from VDDC) VEBM = VEBC = 1.5V, Vone = 3V 410 700 HA
Main plus Auxiliary 1

\Y =V =1.5V,V =3V 470 750 A
Supply Current (from VDDC) FBM FB1 ON1 H
Main plus Auxiliary 2

\Y =V =1.5V,V =3V 470 750 A
Supply Current (from VDDC) FBM = YFB2 DCON2 K
Main plus Auxiliary 3

\Y =V, =1.5V,V =3V 47 7 A
Supply Current (from VDDC) FBM = VFB3 5V, Vbcons =3 0 %0 K
Total Supply Current VeBM = VEBC = VEB1 = VEB2 = VEB3 = 1.5V,

960 1700 A
(from VDDC) VoNc = VoN1 = VbcoN2 = VbcoNns = 3V :
VL REGULATOR
VL Output Voltage 6V < Vyppm < 11V, 0.1mA < I oaD < 10mA 2.83 3.00 3.12 Vv
VL Supply Rejection 3.5V < VyppMm < 11V, Vyppc =0 3 %
\T/r';r:;:()elg’oltage Lockout VL rising, 40mV hysteresis 225 240 250 v
VL Switchover Voltage to VL rising, 100mV hysteresis 2.3 2.4 2.5 \Y
VDDC
VL to VDDC Switch Resistance 7 Q
2 N AXIMW
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ELECTRICAL CHARACTERISTICS (continued)
(CII’CUIt of Figure 1, VVDDM = 6V, VVDDC = 3V, PGNDM = PGND = GND, DCON1 = REF, VONM = 3V, VONC = VONl = VDCONZ =
Vpbconz = 0, Ta = 0°C to +85°C, unless otherwise noted. Typical values are at Ty = +25°C.)

PARAMETER | SYMBOL | CONDITIONS | MIN TYP MAX | UNITS
REFERENCE
Reference Output Voltage VREF IREF = 20pA 1.235 1.248 1.260 \Y
REF Load Regulation 10pA < |REF < 200pA 5 9 mvV
REF Line Rejection 2.7V <Vourt <5.5V 1 5 mV
REF Undervoltage Lockout - .
Threshold REF rising, 20mV hysteresis 0.9 1 1.1 \Y
OSCILLATOR
OSC Discharge Trip Level OSC rising 1.225 1.250 1.275 \Y
OSC Input Bias Current Vosc = 1.1V 0.2 100 nA
OSC Discharge Resistance Vosc = 1.5V 30 100 Q
OSC Discharge Pulse Width 100 ns
LOGIC INPUTS (ONM, ONC, ON1)
Input Low Level VL 0.4 \%
Input High Level Vv ONM 18 %
nput Hi eve
P d H ONC, ON1 1.6
ONM: ViN=0or 11V;
Input Leakage Current 0.01 1 A
pu getu ONC, ON1: Vin= 0 or 5V W
MAIN DC-DC CONVERTER
Main Output Voltage Adjust
Range VouT 2.7 55 \Y%
Main Idle Mode™ Threshold Vosc = 0.625V, measured between VDDM 8 20 32 mV
and LXM
Main Current-Sense Amplifier Avcsm | Measured between VDDM and LXM 8.4 93 102 | WN
Voltage Gain
Main N Channel Turn-Off Measured between LXM and PGNDM -26 -17 -8 mv
Threshold
Ma.ln Slope Compensation AVSWM 0.16 0.20 0.24 VIV
Gain
MAIN ERROR AMPLIFIER
FBM Regulation Voltage Unity gain configuration, FBM = COMPM 1.233 1.248 1.263 \
FBM to COMPM Unity gain configuration, FBM = COMPM,
G 70 100 160 S
Transconductance EA -5pA < ILoAD < 5pA W
FBM Input Leakage Current VEBM = 1.35V 5 100 nA
COMPM Minimum Output _
Voltage VEBM = 1.35V, COMPM open 0.3 \Y
COMPM Maximum Output VooMPMMAY) | VEBM = 1.15V, COMPM open 200 214 227 v
Voltage
Idle Mode is a trademark of Maxim Integrated Products.
MAXIM 3
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ELECTRICAL CHARACTERISTICS (continued)
(CirCUit of Figure 1, VVDDM = 6V, VVDDC = 3V, PGNDM = PGND = GND, DCONL1 = REF, VONM = SV, VONC = VONl = VDCONZ =
Vpcons = 0, Tp = 0°C to +85°C, unless otherwise noted. Typical values are at Tp = +25°C.)

PARAMETER | SYMBOL | CONDITIONS | MIN TYP MAX | UNITS
MAIN SOFT-START
Soft-Start Interval OSC falling edge 1024 0SC
cycles
MAIN DRIVERS (DHM, DLM)
Output Low Voltage IsiINk = 10mA 0.11 \Y
Output High Voltage ISOURCE = 10mA VVODﬂ" ) \
Driver Resistance IDHM = 10mA, IpLm = 10mA 4 11 Q
. Sourcing or sinking,
Drive Current 400 mA
VbHMmoOr Wi = Vvppm / 2
CORE DC-DC CONVERTER (Vonc = 3V)
Core Output Voltage Adjust
V 12 . \Y
Range out 5 55
Core Idle Mode Threshold Vosc = 0.625V 70 190 320 mA
Core Cur.rent—Sense Amplifier Resc 0.7 10 13 VIA
Transresistance
Core Slope Compensation Gain Avswc 0.16 0.20 0.24 VIV
CORE ERROR AMPLIFIER (Vonc = 3V)
FBC Regulation Voltage Unity gain configuration, FBC = COMPC 1.233 1248 1.263 \Y
FBC to COMPC Unity gain configuration, FBC = COMPC,
Transconductance GeA -5pA < ILoAD < 5pA 70 100 160 MS
FBC Input Leakage Current Vegc = 1.35V 5 100 nA
COMPC Minimum Output VEBC = 1.35V, COMPC open 03 v
Voltage
COMPC Maximum Output VeomPMmax)| Vree = 1.15V, COMPC open 200 214 227 v
Voltage
CORE SOFT-START (Vonc = 3V)
Soft-Start Interval 1024 0osc
cycles
CORE POWER SWITCHES (Vonc = 3V)
LXC Leakage Current Vixc =0, 5.5V 0.01 20 HA
R N-channel, | =0.75A 150 350
Switch On-Resistance DSN LXC mQ
Rpsp P-channel, I_xc = 0.75A 180 400
P-Channel Current Limit Vosc = 0.625V 0.75 A
N-Channel Turn-Off Current 18 100 180 mA
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ELECTRICAL CHARACTERISTICS (continued)
(CIrCUIt of Figure 1, VVDDM = GV, VVDDC = 3V, PGNDM = PGND = GND, DCON1 = REF, VONM = 3V, VONC = VON]. = VDCONZ =
Vbconz = 0, Ta = 0°C to +85°C, unless otherwise noted. Typical values are at Tp = +25°C.)

PARAMETER | symBoL | CONDITIONS | MmN TYP  MmAX | UNITS

AUXILIARY DC-DC CONTROLLERS 1, 2, 3 (Von1 = Vcon_ = 3V)

INTERNAL CLOCK

CcOBTXVIN

OSC Clock Low Trip Level OSC falling edge 0.2 0.25 0.3 \Y

OSC Clock High Trip Level Vbcon._ = 0.625V 0.575 0625 0675 \Y
Vpcon_ = 1.25V to VyL 1.00 1.05 1.10

Maximum Duty Cycle

Adjustment Rgng)é 40 %0 %

Maximum Duty Cycle Vbcon_ = 0.625V 43 %

Default Maximum Duty Cycle Vpcon_ = 1.25V to VyL 76 %

DCON_ Input Leakage Current Vpcon_ =0V to 3V 0.01 1 HA

?r?r(e)s'\rlﬁ I'Cri‘p”t Sleep-Mode VDCON_ rising, 50mV hysteresis 035 04 045 v

AUXILIARY ERROR AMPLIFIER

FB_ Regulation Voltage Unity gain configuration, FB_ = COMP_ 1.233 1248 1.263 \

con | U smnomogen 8O | 10 0 a0 | s

FB_ Input Leakage Current Vrp_ = 1.35V 5 100 nA

AUXILIARY DRIVERS (DL1, DL2, DL3)

DL_ Driver Resistance Output high or low 4 11 Q

DL_ Drive Current Sourcing or sinking, VpL_ = Vvbppc / 2 400 mA

AUXILIARY SOFT-START

Soft-Start Interval 1024 C(;ng

AUXILIARY SHORT-CIRCUIT PROTECTION

Fault Interval 1024 c?c?ltce:s
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ELECTRICAL CHARACTERISTICS (continued)
(CirCUit of Figure l, VVDDM = 6V, VVDDC = 3V, PGNDM = PGND = GND, DCON1 = REF, VONM = SV, VONC = VONl = VDCONZ =
Vpcons = 0, Ta =-40°C to +85°C, unless otherwise noted.) (Note 1)

PARAMETER | SYMBOL | CONDITIONS | MIN  TYP  MAX | UNITS

GENERAL
Input Voltage Range | vn | | 25 11 | v
SUPPLY CURRENT
Shutdown Supply Current _
(from VDDM and VDDC) Vonm =0 20 WA
Main DC-DC Converter Veem = 1.5V, Vyppc =0 600 uA
Supply Current (from VDDM) VEsM = 1.5V, Wpbpc = 3V 55
Main DC-DC Converter

\Y =1.5V,V =3V 4 A
Supply Current (from VDDC) FEM SV, Vvppe =3 50 W
Main plus Core Supply Current

\Y =V, =1.5V,V =3V 700 A
(from VDDC) FBM = VFBC ONC 2
Main plus Auxiliary 1 Supply _ _ _ _
Current (from VDDC) VFBM = VFB1 = 1.5V, VON1 = VDCON1 = 3V 750 A
Main plus Auxiliary 2 Supply

\Y =V, =1.5V,V =3V 7 A
Current (from VDDC) FBM = VFB2 5V, Vbconz =3 50 H
Main plus Auxiliary 3 Supply

\Y =V, =1.5V,V =3V 750 A
Current (from VDDC) FBM FB3 DCON3 "
Total Supply Current VrBM :_VFBC =_VFBl - VF_BZ - VFBs_: 1.5V,

Vonc = VoN1 = VDCcOoN1 = VDCON2 = 1700 UA
(from VDDC)

VDCON3 = 3V
VL REGULATOR

6V < Vyppm < 11V,
VL Output Voltage 2.83 3.12 Vv

utput Voltag 0.1MA < 1L0AD < 10mA

VL Supply Rejection 3.5V < Vyvppm < 11V, Vyvppc =0 3 %
VL Undervoltage Lockout . .
Threshold VL rising, 40mV hysteresis 2.25 2.50 \Y
VL Switchover Voltage to VDDC VL rising, 100mV hysteresis 2.3 25 \Y
VL to VDDC Switch Resistance 7 Q
REFERENCE
Reference Output Voltage VREF IREF = 20pA 1.230 1.262 \Y
REF Load Regulation 10pA < IRer < 200pA 9 mV
REF Line Rejection 2.7V <Vourt < 5.5V 5 mvV
REF Undervoltage Lockout . .

REF 20mV h . 1.1 V
Threshold rising, 20mV hysteresis 0.9
OSCILLATOR
OSC Discharge Trip Level OSC rising 1.225 1.275 \Y
OSC Input Bias Current Vosc = 1.1V 100 nA
OSC Discharge Resistance Vosc = 1.5V 100 Q

MAXIMN
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ELECTRICAL CHARACTERISTICS (continued)

(CirCUit of Figure 1, VVDDM = 6V, VVDDC = 3V, PGNDM = PGND = GND, DCON1 = REF, VONM = 3V, VONC = VONl = VDCONZ =

Vpcons = 0, T =-40°C to +85°C, unless otherwise noted.) (Note 1)

PARAMETER | SYMBOL | CONDITIONS MIN TYP MAX | UNITS
LOGIC INPUTS (ONM, ONC, ON1)
Input Low Level VL 0.4 \
) ONM 18
Input High Level VIH \
ONC, ON1 1.6
ONM: ViN=0 or 11V,
Input Leakage Current ONC, ONL: Vin = O or 5V 1 HA
MAIN DC-DC CONVERTER
Main Output Voltage Adjust Range Vout 2.7 5.5 \Y
. Vosc = 0.625V, measured between

Main Idle Mode Threshold VDDM and LXM 2 35 mV
Main Current-Sense Amplifier AvcsM | Measured between VDDM and LXM 8.4 102 | wNv
Voltage Gain
Main Zero-Crossing Threshold Measured between LXM and PGNDM -20 -8 mV
Main Slope Compensation Gain AvswM 0.16 0.24 VIV
MAIN ERROR AMPLIFIER
FBM Regulation Voltage Unity gain configuration, FBM = COMPM 1.230 1.265 \
FBM to COMPM Unity gain configuration, FBM = COMPM,

G 70 160 S
Transconductance EA -5pA < lLoAD < 5pA W
FBM Input Leakage Current VEBM = 1.35V 100 nA
COMPM Minimum Output _
Voltage VreMm = 1.35V, COMPM open 0.3 Vv
COMPM Maximum Output VCOMPMMAX)| VFBM = 1.15V, COMPM open 2.00 2.27 v
Voltage
MAIN DRIVERS (DHM, DLM)
Output Low Voltage ISINK = 10mA 0.11 \
Output High Voltage ISOURCE = 10mA V\ngDF ) Y%
Driver Resistance IDHM = 10mA, IpLm = 10mA 11 Q
CORE DC-DC CONVERTER (Vonc = 3V)
Core Output Voltage Adjust Vout 195 55 v
Range
Core Idle Mode Threshold Vosc = 0.625V 40 360 mA
Core Current-Sense Amplifier
Transresistance Resc 0.7 1.3 VIA
Core Slope Compensation Gain Avswc 0.16 0.24 VIV
CORE ERROR AMPLIFIER (VoNc = 3V)
FBC Regulation Voltage Unity gain configuration, FBC = COMPC 1.230 1.265 Vv
FBC to COMPC Unity gain configuration, FBC = COMPC,

7 1
Transconductance GeA -5pA < I oaD < 5pA 0 60 KS
N AXIMW 7
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ELECTRICAL CHARACTERISTICS (continued)
(circuit of Figure 1, VVDDM = 6\/, VVDDC = 3V, PGNDM = PGND = GND, DCON1 = REF, VONM = 3V, VONC = VONl = VDCON2 =
Vpconz = 0, T =-40°C to +85°C, unless otherwise noted.) (Note 1)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS

FBC Input Leakage Current VEBc = 1.35V 100 nA

COMPC Minimum Output _

Voltage VeBc = 1.35V, COMPC open 0.3 \

COMPC Maximum Output VcompcMAX)| VFBC = 1.15V, COMPC open 2.00 2.27 \

Voltage

CORE POWER SWITCHES (Vonc = 3V)

LXC Leakage Current Vixc =0, 5.5V 20 UHA
R N-channel, | =0.75A 350

Switch On-Resistance DSN LXC mQ
Rpsp P-channel, I xc = 0.75A 400

N-Channel Turn-Off Current 5 190 mA

AUXILIARY DC-DC CONTROLLERS 1, 2, 3 (VoN1 = Vbcon_= 3V)

INTERNAL CLOCK

OSC Clock Low Trip Level OSC falling edge 0.2 0.3 \

. . Vpcon_ = 0.625V 0.575 0.675 \%
OSC Clock High Trip Level

Vpcon_ = 1.25V to Vy 1.00 1.10

MaIX|mum Duty Cycle 40 % %
Adjustment Range
DCON_ Input Leakage Current Vpcon_ = 0V to 3V 1 HA
DCON_ Input Sleep-Mode - .
Threshold VpcoN_ rising, 50mV hysteresis 0.35 0.45 V
AUXILIARY ERROR AMPLIFIER
FB_ Regulation Voltage Unity gain configuration, FB_ = COMP_ 1.230 1.265 \
FB_to COMP_ Unity gain configuration, FB_ = COMP_,
Transconductance GeA -5uA < ILoAD < 5pA 70 160 Hs
FB_ Input Leakage Current Vrg_ = 1.35V 100 nA
AUXILIARY DRIVERS (DL1, DL2, DL3)
DL_ Driver Resistance | | Output high or low 11 Q

Note 1: Specifications to -40°C are guaranteed by design and not production tested.
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(Circuit of Figure 1, Vyppm = 6V, Vyppc = 3.3V, Vonwm = 3V, Vone = VoN1 = VbcoN2 = Vbcons = 0, Ta = +25°C, unless otherwise
noted.)

EFFICIENCY vs. LOAD CURRENT EFFICIENCY vs. LOAD CURRENT EFFICIENCY vs. LOAD CURRENT
(MAIN CONVERTER) (MAIN CONVERTER) (CORE CONVERTER)
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(Circuit of Figure 1, Vyppm = 6V, Vyppc = 3.3V, Vonm = 3V, Vone = Voni = VDcoNz = VDcons = 0, Ta = +25°C,

noted.)
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(Circuit of Figure 1, Vyppm = 6V, Vyppc = 3.3V, Vonwm = 3V, Vone = VoN1 = VbcoN2 = Vbcons = 0, Ta = +25°C, unless otherwise

noted.)
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