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ABSOLUTE MAXIMUM RATINGS

VCCIOGND .o -0.3V to +30V Continuous Power Dissipation (Ta = +70°C)

PGND t0 GND .....ooiiiiiiicccceceeee e +0.3V 10-Pin uMAX (derate 5.6mW/°C above +70°C).......... 444mW
SYNC/SHDN t0 GND ..ot -0.3V to +30V Operating Temperature Range ...........ccccccoceeen. -40°C to +85°C
EXT, REFto GND..........ooooiiiiiiiiiiiii -0.3Vto (VLpo + 0.3V) Junction Temperature.............coccoooviiiiiiiiiie +150°C
LDO, FREQ, FB, CS+ to GND .....coooviiiiiiiiiiice, -0.3V to +6V Storage Temperature Range .............cocceeevnenn, -65°C to +150°C
LDO Output CUIMent. ......cooveiiiiiiiiiiseieeee -1mA to +20mA Lead Temperature (soldering,10S€C) ..........ccccovvverrenrnnn. +300°C
REF Output Current..........ccooocveiiiiiiiiii -TmA to +1TmA

LDO Short Circuit to GND ......oooviiiiiiiiic, Momentary

REF Short Circuit to GND ..o, Continuous

ELECTRICAL CHARACTERISTICS
(Vce = LDO = +5V, Rosc = 200kQ, Ta = 0°C to +85°C, unless otherwise noted. Typical values are at Ta = +25°C.)

PARAMETER ‘ CONDITIONS MIN TYP MAX ‘ UNITS
PWM CONTROLLER

Input Voltage Range, Vcc MAXE68 8 28 Vv
MAX669 1.8 28

Input Voltage Range with Vcc Tied to LDO 2.7 5.5 V

FB Threshold 1.225 1.250 1.275 \Y

Typically 0.013% per mV on CS+;
FB Threshold Load Regulation Vcs+ range is 0 to 100mV for O to full 0.013 Yo/mV
load current.

Typically 0.012% per % duty factor on

FB Threshold Line Regulation EXT; EXT duty factor for a step-up is: 0.012 %l%
100% (1 - ViN/VouT)
FB Input Current VEB = 1.30V 1 20 nA
Current Limit Threshold 85 100 115 mV
|dle Mode Current-Sense Threshold 5 15 25 mV
CS+ Input Current CS+ forced to GND 0.2 1 pA
Vce Supply Current (Note 1) VFg = 1.30V, Vce = 3V to 28V 220 350 pA
Shutdown Supply Current (Vcc) SYNC/SHDN = GND, V¢c = 28V 35 6 LA

REFERENCE AND LDO REGULATORS

5V < Voo €28V
LDO load = (includes LDO dropout) 450 5.00 550

LDO Output Voltage Vv
P 9 * 0 400Q 3V < Vo < 28V

(includes LDO dropout) 2.65 550

Undervoltage Lockout Threshold E?Qtseergs?st i%%,fallAr]SBZg%?ly 2.40 2.50 2.60 \
REF Output Voltage No load, Crer = 0.22uF 1.225 1.250 1.275 \
REF Load Regulation REF load = 0 to 50pA -2 -10 mV
REF Undervoltage Lockout Threshold Rising edge, 1% hysteresis 1.0 1.1 1.2 \
OSCILLATOR

Rosc = 200kQ £1% 225 250 275
Oscillator Frequency Rosc = 100kQ +1% 425 500 575 kHz

Rosc = 500kQ £1% 85 100 115

2 MAXIMN
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ELECTRICAL CHARACTERISTICS (continued)
(Vce = LDO = +5V, Rosc = 200kQ, Ta = 0°C to +85°C, unless otherwise noted. Typical values are at Ta = +25°C.)

PARAMETER CONDITIONS MIN TYP MAX UNITS
Rosc = 200kQ +1% 87 90 93
Maximum Duty Cycle Rosc = 100kQ +1% 86 90 94 %
Rosc = 500kQ +1% 86 90 94
Minimum EXT Pulse Width 290 ns
Minimum SYNC Input-Pulse Duty Cycle 20 45 %
Minimum SYNC Input Low Pulse Width 50 200 ns
SYNC Input Rise/Fall Time Not tested 200 ns
SYNC Input Frequency Range 100 500 kHz
SYNC/SHDN Falling Edge to Shutdown Delay 70 us
_ ) 3.0V < Vce < 28V 2.0
SYNC/SHDN Input High Voltage \
1.8V < Vce < 3.0V (MAX669) 1.5
_ 3.0V < Vge < 28V 0.45
SYNC/SHDN Input Low Voltage \
1.8V < Ve < 3.0V (MAX669) 0.30
_ SYNC/SHDN = 5V 05 3.0
SYNC/SHDN Input Current ——— LA
SYNC/SHDN = 28V 1.5 6.5
EXT Sink/Source Current EXT forced to 2V 1 A
EXT On-Resistance EXT high or low 2 5 Q
ELECTRICAL CHARACTERISTICS
(Vce = LDO = +5V, Rosc = 200kQ, Ta = -40°C to +85°C, unless otherwise noted.) (Note 2)
PARAMETER | CONDITIONS MIN MAX UNITS
PWM CONTROLLER
Input Voltage Range, Vcc MAXEES 3 28 \
MAX669 1.8 28
Input Voltage Range with Ve Tied to LDO 2.7 55 \
FB Threshold 1.22 1.28 \Y
FB Input Current VFg = 1.30V 20 nA
Current-Limit Threshold 85 115 mV
|dle Mode Current-Sense Threshold 3 27 mV
CS+ Input Current CS+ forced to GND 1 pA
Vce Supply Current (Note 1) VEB = 1.30V, Vo = 3V to 28V 350 PA
Shutdown Supply Current (Vcc) SYNC/SHDN = GND, Vcc = 28V 6 LA
REFERENCE AND LDO REGULATORS
5V <Vcee <28V
156 l0aq | (includes LDO dropouty | 450 550
DO Output Voltage \
* 10 400Q 3V < Voo <28V 568 £ 50
(includes LDO dropout) ' '
LDO Undervoltage Lockout Threshold Sensed at LDO, falling edge, 2.40 2.60 v

hysteresis = 1%, MAX669 only

MAXIMN
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ELECTRICAL CHARACTERISTICS (continued)
(Vce = LDO = +5V, Rosc = 200kQ, Ta = -40°C to +85°C, unless otherwise noted.)

PARAMETER CONDITIONS MIN MAX UNITS
REF Output Voltage No load, CReF = 0.22uF 1.22 1.28 \
REF Load Regulation REF load = 0 to 50pA -10 mV
REF Undervoltage Lockout Threshold Rising edge, 1% hysteresis 1.0 1.2 \
OSCILLATOR
Rosc = 200kQ +1% 222 278
Oscillator Frequency Rosc =100kQ +1% 425 575 kHz
Rosc = 500kQ +1% 85 115
Rosc = 200kQ +1% 87 93
Maximum Duty Cycle Rosc = 100kQ +1% 86 94 %
Rosc = 500kQ +1% 86 94
Minimum SYNC Input-Pulse Duty Cycle 45 %
Minimum SYNC Input Low Pulse Width 200 ns
SYNC Input Rise/Fall Time Not tested 200 ns
SYNC Input Frequency Range 100 500 kHz
. ) 3.0V < Vce < 28V 2.0
SYNC/SHDN Input High Voltage \
1.8V < Ve < 3.0V (MAX669) 1.5
_ 3.0V < Vge < 28V 0.45
SYNC/SHDN Input Low Voltage \
1.8V < Ve < 3.0V (MAX669) 0.30
_ SYNC/SHDN = 5V 3.0
SYNC/SHDN Input Current — pA
SYNC/SHDN = 28V 6.5
EXT On-Resistance EXT high or low 5 Q

Note 1: This is the V¢ current consumed when active but not switching. Does not include gate-drive current.

Note 2: Limits at Ta = -40°C are guaranteed by design.
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(Circuits of Figures 2, 3, 4, and 5; Ta = +25°C; unless otherwise noted.)
EFFICIENCY vs. LOAD CURRENT MAX668 EFFICIENCY vs. MAX668 EFFICIENCY vs.
(Vour = 5V) LOAD CURRENT (Vour = 12V) LOAD CURRENT (Vour = 24V)
9% T = 9% o 9% 2
“ | Vin=36v , | ,
' g £ =12 g
Vin :3.3v/%\\ z % _"\ Z % N < e
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= 80 % TNy \\ = //-/ . //
£ R 2 Lg S w 72
s V=2V 2 / S / Viv=5V
S S S
i & // t 80 E
65 [/ /
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55 | FIGURE3 FIGURE 4 FIGURE 4
R4 = 200k R4 = 200k R4 = 200k ‘
50 L 70 L 70 ‘
1 10 100 1000 10,000 1 10 100 1000 10,000 1 10 100 1000 10,000
LOAD CURRENT (mA) LOAD CURRENT (mA) LOAD CURRENT (mA)
MAX669 MINIMUM START-UP VOLTAGE SUPPLY CURRENT vs. NO-LOAD SUPPLY CURRENT vs.
vs. LOAD CURRENT SUPPLY VOLTAGE SUPPLY VOLTAGE
3.0 T 5 1200 i i i 2 4000 i i s
_ | 7 2 CURRENT INTO Vg PIN 2 Vour=12v. g
s Vorg¥v | L~ N : Roce o 500K s %00 BOOTSTRAPPED |2
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(Circuits of Figures 2, 3, 4, and 5; Ta = +25°C; unless otherwise noted.)

REFERENCE VOLTAGE vs.
TEMPERATURE SWITCHING FREQUENCY vs. Rgsc
1.250 - 500 -
1.249 F 450 \\ :
S B = =
1248 T = = 400 \ =
= =
= 1.247 5 350 \
= 1246 = 300
g =}
o 1.245 & 250
= o
E 1.244 % 200
51243 § 150
1242 % 100 -
1241 ey 50 [yoe 5y
1.240 . 0 -
40 20 0 20 40 60 80 100 0 100 200 300 400 500
TEMPERATURE (°C) Rosc (k@)
SWITCHING FREQUENCY vs. EXT RISE/FALL TIME vs.
TEMPERATURE CAPACITANGCE
600 | o 60 o
100k g 2
— 500 E 50 E
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2 400 = 40
=
3 16542 =
& 300 = 30
é 200 < 2
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100 10
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40 20 0 20 40 60 80 100 100 1000 10,000
TEMPERATURE (°C) CAPACITANCE (pF)
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(Circuits of Figures 2, 3, 4, and 5; Ta = +25°C; unless otherwise noted.)
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MAX668 toc16

Tus/div

MAX668, Vin =5V, Vout = 12V, I oap = 1.0A,
LOW VOLTAGE, NON-BOOTSTRAPPED

LOAD-TRANSIENT RESPONSE
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