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ABSOLUTE MAXIMUM RATINGS

IN, SHDNM, CVH to GND -0.3V to +30V Continuous Power Dissipation

INt0 CVH, PDRV ..o -0.3V to +6V

PDRV t0 GND......oooviviiiiiiiici, (VcvH - 0.3V) to (VIN + 0.3V) Operating Temperature ..........cccccooveeiineiiecenn.
PGNDto GND ............... -0.3Vto +0.3V Storage Temperature.........c....cco...

All Other Pins to GND

Core Output Short Circuit............... ' ....................

-0.3Vto +6V

...... Continuous

Lead Temperature (soldering, 10s)

16-Pin QSOP (derate 7.1mW/°C above +70°C)

571mW
-40°C to +85°C
-65°C to +150°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 = +12V, VMAIN = VINC = Ves- = Vesy = +3.3V, Vecore = +1.8VY, Circuit of Figure 4, Ta = 0°C to +85°C, unless otherwise noted.

Typical values are at Ta = +25°C.)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
Input Voltage VIN 2.7 28 \
. Vrem = +1.5V, VFBC = +1.5V,
Input Quiescent Supply Current | 15 30 A
P PPy N V'SHDNM = VSHDNC = +3.3V H
) VEBM = +1.5V, VEBC = +1.5V,
CS- Quiescent Supply Current lcs- 110 220 A
PPy s V'SHDNM = VSHDNC = +3.3V H
Core Regulator Quiescent VFBM = +1.5V, VFBC = +1.5V,
Supply Current NG VSHDNM = VSHDNC = +3.3V 60 120 HA
IN Shutdown Supply Current SHDNM = SHDNC = GND 5 30 pA
MAIN REGULATOR
Main Output Voltage Adjust 105 55 v
Range
FBM Regulation Threshold VEBM V(cs+ -¢s-) = 0to +60mV, VIN = +2.7V to +28V 1.21 1.25 1.29 V
FBM Input Current IFBM VEeMm = +1.3V -0.1 0.1 pA
Current-Limit Threshold VeLm Ves+ - Ves- 60 80 100 mV
Minimum Current-Limit
Threshold VMIN Ves+ - Ves- 6 15 24 mV
Valley Current Threshold VVALLEY | Vcs+- Ves- 40 50 60 mV
Zero Current Threshold VZERO Ves+ - Ves- 0 15 mV
PDRV, NDRV Gate Drive _ _
Resistance Ves- = +3.3V, ILoaD = 50mA 2 4.4 Q
CS- to CVL Switch Resistance IcvL = 50mA 4.5 8 Q
PDRV, NDRV Dead Time 50 ns
Maximum Duty Cycle 100 %
Minimum On-Time 200 400 650 ns
Minimum Off-Time 200 400 650 ns
2 MAXI/MN
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ELECTRICAL CHARACTERISTICS (continued)

(VIN = +12V, VmAIN = VINC = Ves- = Ves+ = +3.3V, VcoRre = +1.8V, Circuit of Figure 4, Ta = 0°C to +85°C, unless otherwise noted.
Typical values are at Ta = +25°C.)

PARAMETER | SYMBOL | CONDITIONS MIN TYP MAX | UNITS

CORE REGULATOR

Input Voltage Range VINC 2.6 55 V
VINC rising 2.40 2.47 2.55

INC Undervoltage Lockout - \%
ViNe falling 2.30 2.37 2.45

Core Output Voltage Adjust 10 50 v

Range

Maximum Core Load Current (Note 1) 1 1.5 A

FBC Regulation Threshold VFBC VINC = +2.5 to +5.5V, louTc = 0 to 200mA 0.97 1.0 1.03 V

FBC Input Current IFBC VFBRC = +1.3V -0.1 0.1 pA

Dropout Voltage (INC to LXC) loutc = 400mA 0.1 0.25 Vv

LXC Leakage Current ILxC VING = +5.5V, Vixc = 0 to +5.5V -10 10 PA

LXC P—(?hannel, N-Channel 0.95 05 Q

On-Resistance

LXC P-Channel Current Limit lcLc 1200 1800 3000 mA

LXC P-Channel Minimum 100 200 400 mA

Current

LXC N-Channel Valley Current 900 1400 2400 mA

LXC N-Channel Zero-Crossing 40 110 170 mA

Current

LXC Dead Time 50 ns

Maximum Duty Cycle 100 %

Minimum On-Time 170 400 670 ns

Minimum Off-Time 170 400 670 ns

REFERENCE

Reference Voltage VREF 1.23 1.25 1.27 V

Reference Load Regulation IREF = 0 to 50pA 10 mV

Reference Line Regulation Vcs- = +2.5V to +5.5V, IRer = 50pA 5 mV

Reference Sink Current IREF 10 pA

CVL, CVH REGULATORS
| =50mA, VIN= +2.7V, Vcs- = OV 2.6 2.8 3.1

CVL Output Voltage Vevl CVL N s \
lcvL = 50mA, Vgs- = +3.3V 3.2

CVL Switchover Threshold Vcs- rising, hysteresis = 100mV (typ) 2.40 2.47 2.55 \
VIN = +4V, | =25mA VIN-34 VIN-2.8

CVH Output Voltage VCVH L CVH N N Vv
VIN = +12V, IcyH = 50mA VIN-4.3 VIN-3.7

CVH Switchover Threshold VIN VIN rising, hysteresis = 350mV (typ) 55 \
VeyL rising 2.40 2.47 2.55

CVL Undervoltage Lockout : \%
Ve falling 2.30 2.37 2.45

MAXIMN 3
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ELECTRICAL CHARACTERISTICS (continued)

(VIN = +12V, VmAIN = VINC = Ves- = Ves+ = +3.3V, VcoRre = +1.8V, Circuit of Figure 4, Ta = 0°C to +85°C, unless otherwise noted.

Typical values are at Ta = +25°C.)

PARAMETER | SYMBOL | CONDITIONS MIN TYP MAX | UNITS
LOGIC INPUTS
SHDNM, SHDNC Input Low 0.4 v
Voltage
SHDNM, SHDNC Input High 20 v
Voltage
SHDNM, SHDNC Input Low SHDNM = SHONC = GND B y UA
Current
SHDNC Input High Current VSADNC = +5.5V 5 pA
- VSHDNM = +5V 2
SHDNM Input High Current SHDAM = & LA

VSHDNM = +28V 15 30

ELECTRICAL CHARACTERISTICS
(VIN = +12V, VMmAIN = VINC = Ves- = Ves+ = +3.3V, VCoRre = +1.8V, Circuit of Figure 4, Ta = -40°C to +85°C, unless otherwise noted.)

(Note 2)
PARAMETER SYMBOL CONDITIONS MIN MAX | UNITS
Input Voltage VIN 2.7 28 V
) VM = +1.5V, VFBC = +1.5V,

Input Quiescent Supply Current | 30 A

P PPy N VSHDNM = VSHDNC = +3.3V H

. VEBM = +1.5V, VFBC = +1.5V,
CS- Quiescent Supply Current Ics- o T 220 A
PPy s VSHDNM = VSHDNC = +3.3V H
Core Regulator Quiescent | VM = +1.5V, VEBC = +1.5V, 120 A
Supply Current INC VSHDNM = VSHDNC = +3.3V H
IN Shutdown Supply Current SHDNM = SHDNC = GND 30 pA
MAIN REGULATOR
Main Output Voltage Adjust 105 55 v
Range
FBM Regulation Threshold VEBM V(cs+ -cs) =0to +60mV, ViN = +2.7Vto +28V | 1.21 1.29 Vv
FBM Input Current IFBM VFBM = +1.3V -0.1 0.1 pA
Current-Limit Threshold VoL Ves+- Ves- 60 100 mV
Minimum Current-Limit Threshold Vcs+- Ves- 6 24 mV
Valley Current Threshold Vcs+ - Ves- 40 60 mV
Zero Current Threshold Ves+- Ves- 0 15 mV
PDBV, NDRV Gate Drive Ves. = +3.3V 44 Q
Resistance
CS- to CVL Switch Resistance lcvL = 50mA 8 Q
4 M AKX/




PDA//N=A by 732E21—5H
FAPVEDR Ty 7590>DC-DCIA/IN—%

ELECTRICAL CHARACTERISTICS (continued)

(VIN = +12V, VMAIN = VINC = Vcs- = Ves+ = +3.3V, Veore = +1.8V, Circuit of Figure 4, Ta = -40°C to +85°C, unless otherwise noted.)

(Note 2)

PARAMETER SYMBOL CONDITIONS MIN MAX | UNITS
Maximum Duty Cycle 100 %
Minimum On-Time 200 650 ns
Minimum Off-Time 200 650 ns
CORE REGULATOR
Input Voltage Range VINC 2.6 55 V

VINC rising 2.39 2.55
INC Undervoltage Lockout - V

VINe falling 2.29 2.45
gsrr%eOutput Voltage Adjust 10 50 v
Maximum Core Load Current (Note 1) 1 A
FBC Regulation Threshold VFBC VINC = +2.5V to +5.5V, louTc = 0 to 200mA 0.97 1.03 \Y
FBC Input Current IFBC VFBC = +1.3V -0.1 0.1 pA
Dropout Voltage (INC to LXC) louTc = 400mA 0.2 \Y
LXC Leakage Current ILxc VINC = +5.5V, Vixc = 0 to +5.5V -10 10 pA
S S veras os | o
LXC P-Channel Current Limit 1200 3050 mA
é);ﬁePr;tChannel Minimum 100 400 mA
LXC N-Channel Valley Current 880 2450 mA
é):?reNn—tChannel Zero-Crossing 35 175 mA
Maximum Duty Cycle 100 %
Minimum On-Time 150 670 ns
Minimum Off-Time 150 670 ns
REFERENCE
Reference Voltage VREF 1.22 1.27 \
Reference Load Regulation IREF = 0 to 50pA 10 mV
Reference Line Regulation X?CESF::E;FOiiV 0 +5.5V, 5 mV
Reference Sink Current IREF 10 pA
CVL, CVH REGULATORS
CVL Output Voltage Veve lcvL = 50mA, ViN= +2.7V, Vcs- = 0V 2.6 3.1 \Y
CVH Output Voltage Vo | = +4V, lovh = 25mA Vin-28)

VIN = +12V, IcyH = 50mA VIN - 3.7

VevL rising 2.40 2.55
CVL Undervoltage Lockout , \

VevL falling 2.30 2.45

MAXIMN
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ELECTRICAL CHARACTERISTICS (continued)

(VIN = +12V, VMmAIN = VINC = Ves- = Ves+ = +3.3V, VCoRrE = +1.8V, Circuit of Figure 4, Ta = -40°C to +85°C, unless otherwise noted.)

(Note 2)
PARAMETER | SYMBOL | CONDITIONS MIN MAX | UNITS

LOGIC INPUTS

SHDNM, SHDNC Input Low 0.4 v
Voltage

SHDNM, SHDNC Input High 20 v
Voltage

Current

SHDNC Input High Current VSADNC = +5.5V 5 pA
SHDNM Input High Current VSHDNM = +28V 30 pA

Note 1: This parameter is guaranteed based on the LXC P-channel current limit and the LXC N-channel valley current.
Note 2: Specifications to -40°C are guaranteed by design and not production tested.

IREBEIIE

(Circuit of Figure 1, VMaAIN = +3.3V, VCORE = +1.8V, Ta = +25°C, unless otherwise noted.)

MAIN OUTPUT EFFICIENCY vs. LOAD CORE OUTPUT EFFICIENCY vs. LOAD

VRer ACCURACY vs. TEMPERATURE

MAX1775 toc03

100 o
100 Vi = +3.3Y g Ving = +2.7V 3 20
% T £ % NS 15
K £ N H LTINS -
80 4 L = N = 80 /// aal pm——— ~ \;IE
/;/:—" [ ‘HHVIN —115v| Vin=+18V 7 | T 10
10 AN =12V 70 T e = 33V M -
g [Hlunssv sw V] Ho=15 = 05
g 50 g 50 E 0
o > =
o 40 = 40 2
ot i i 05
30 30 o
~ 0
20 20
10 10 15
0 0 -2.0
1 10 100 1000 10,000 1 10 100 1000 -40 -15 10 35 60 85
LOAD (mA) LOAD (mA) TEMPERATURE (°C)

6 MAXIN
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REEEREGEE)

(Circuit of Figure 1, VMAIN = +3.3V, VCORE = +1.8V, Ta = +25°C, unless otherwise noted.)

REFERENGE LOAD REGULATION

MAIN SWITCHING WAVEFORMS,

0 = LIGHT LOAD (100mA!
02 [~ g ) G 0 ( 00 ) MAX1775 toc05
o4 T ———t g : . V 1
o W] e
8 : Jromm : 1| 5v/div
> 08 N ]
<C
5 10
(&)
2 12
£ 44 1
M
16 M| 500mA/div
18 Viai
20 (AC-COUPLED)
0 10 20 30 40 50 60 70 80 N i 20mV/div
IREF (WA) 1us/div
MAIN SWITCHING WAVEFORMS, CORE SWITCHING WAVEFORMS,
HEAVY LOAD (1A) LIGHT LOAD (50mA)
MAX1775 toc06 MAX1775 toc07
: " LX
. X : B . . ... 5V/div
u u L 5V/div : o :
MW1000mA| SRR ]
M
500mA 500mA/div : 200mA o
0 : b 0 200mA/div
i Ny Vi : - VCoRe
: (AC-COUPLED) (AC-COUPLED)
20mV/div : 20mV/div
Tus/div Tus/div
CORE SWITCHING WAVEFORMS, MAIN LINE-TRANSIENT RESPONSE
HEAVY LOAD (500mA) (5V 10 12V)
. —_— . ——— NIAX177.5 toc08 4\/ MAX\775 toc09
LXC
Vv b
12V
- . . . . . 0 ]
o : Vin
g 5V
LY N A Y (WY Y AN | N A VcoRe
! AN AR AR AN 4\ | (AC-CouPLED) 0
BYRY; F AV 2omvrdiv
NAVAVAVAVAYAVAVAVA ol 1
I 50mV/div
. . Lol . 250mA/dW .
0

MAXIMN
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REEEREGEE)

(Circuit of Figure 1, VMaIN = +3.3V, VCORE = +1.8V, Ta = +25°C, unless otherwise noted.)

CORE LINE-TRANSIENT RESPONSE MAIN LOAD TRANSIENT
(3.3VT0O 5V) (LOAD FROM 100mA to 1A, Viy = 5V)
MAX1775 tocl . - - ‘ : ‘ MAX!W;S) tg'L_u
“““““ : e sy 1A
1/ : - Vine ! Lo |
: : 1V/div REEEEEES FERRRTRRR MAIN
|| C ] 33V = looma: |
. \k YOO i — ] Vi
e et I : .
_ Co ] Yook LN K
50mV/div
100us/div 200us/div
MAIN LOAD TRANSIENT (IN DROPOUT TURN-ON RESPONSE
LOAD FROM 50mA T0 500mA) (CIRCUIT OF FIGURE 4), NO LOAD
MAX1775 toc12 MAX1775 toc13
] d00mA ___J o SHDNW
: ImaIN
4 200mA
VAN
- T I 0
| ' Veore
el 1v
1 Vmain
50mV/div
200us/div 100us/div
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