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ABSOLUTE MAXIMUM RATINGS

VDD IO AGND ...ooiiiiiiiie e -0.3Vto 6V
PGND t0 AGND ....cociiiiiicicteee ettt +0.3V
BATT, LX, LCDON to AGND -0.3V to 30V
DHI, DLOto PGND......cocvvviiieiiieeeeeeie, -0.3V to (Vpp + 0.3V)
DOUT, FB, POL, POK, REF to AGND.........-0.3V to (Vpp + 0.3V)
UP, DN, SHDN t0 AGND........c.ccooviiiiiiiicceecce -0.3Vto 6V
SCL, SDA, SUS to AGND -0.3V to 6V
[y T 60mA

1Y@ PP P SRR -30mA
ITCDON vttt -10mA
Continuous Power Dissipation (Ta = +70°C)

QSOP (derate 8.3mW/°C above +70°C) ........cccuveeennn. 667mwW
Operating Temperature Range

MAX1620EEE/MAX1621EEE .......c.coovvviiieeen. -40°C to +85°C
Storage Temperature Range............ccccvvvvveeeens -65°C to +150°C
Lead Temperature (soldering, 10S€C) ........ccccevveervernnnnn. +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

(Vbp = 3.3V, VBATT = 10V, Ta = 0°C to +85°C, unless otherwise noted.)

PARAMETER ’ CONDITIONS MIN TYP MAX | UNITS
SWITCHING REGULATOR
Vpp Operating Range 3.0 55 \
Operating mode, output in regulation, Vpp = 5.5V 150 250
Vpp Supply Current HA
Shutdown mode, VSHDN = Vpp, Vpbp = 5.5V 9 20
Positive Output Voltage 27 \Y
Negative Output Voltage -27 \
Undervoltage Lockout Threshold (Note 1) 15 2.8 \
BATT = 12V, operating mode 13 20
BATT Input Current HA
BATT = 12V, shutdown mode 1
LX = 12V, operating mode 13 20
LX Input Current A
LX = 12V, shutdown mode 1
BATT Operating Range (Note 2) 1.8 20 \
) ) 1.8V <BATT <20V, Ta = +25°C 20
Microsecond-Volt Time Constant (k-factor) ps-V
4V < BATT <12V, Tao = 0°C to +85°C 16.5 235
. Vpp = 4.5V 7
On-Resistance (DLO, DHI) Q
Vpp = 3.0V 14
DHI Output Current (Note 3) Vpp =5V 50 mA
DLO Output Current (Note 3) Vpp =5V -25 mA
) POL = Vpp, 3.0V <Vpp < 5.5V 1.46 15 1.53 \Y
FB Regulation Voltage
POL = AGND, 3.0V < Vpp < 5.5V -8 0 8 mV
FB = REF + 100mV -20 10
FB Input Current (Note 3) nA
FB = -50mV -10 85
LCDON Low, Sinking Current VLCDON = 0.4V, POK = 1.017V -2 -6 mA
LCDON High, Leakage Current VLCDON = 28V, POK = 0.967V 1 MA
POK Threshold Voltage Voltage on POK rising 0.967 0.992 1.017 Y
POK Hysteresis 12 mV
REFERENCE AND DAC OUTPUT
REF Voltage No load 1.47 15 1.53 \
REF Load Regulation OpA < IRer € 25mA 3 10 mV

MAXIMN
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ELECTRICAL CHARACTERISTICS (continued)

(Vpp = 3.3V, VBaTT = 10V, Ta = 0°C to +85°C, unless otherwise noted.)

PARAMETER CONDITIONS MIN TYP MAX | UNITS
DOUT Maximum Output Voltage (Note 3) OpA < Ipourt < 40pA FZ)E(;ZZ ROEE; \Y
DOUT Minimum Output Voltage (Note 3) -20pA < IpouT < OpA 0 0.007 \Y
DOUT Resolution 48.39mV step size 5 Bits
DOUT Differential Nonlinearity Guaranteed monotonic +1 LSB
DIGITAL INPUTS AND OUTPUTS
__ . 3.0V<Vpp<3.6V 1.4
UP, DN, SHDN, POL Input High Voltage Y,
Vpp = 5.5V 2.3
UP, DN, SHDN, POL Input Low Voltage 0.6 v
UP, DN, SHDN, POL Input Leakage Current | ViN = 0V or ViN = Vpp +1 HA
__ . 3.0V<Vpp<3.6V 1.4
SCL, SDA, SUS Input High Voltage \%
Vpp = 5.5V 2.3
SCL, SDA, SUS Input Low Voltage 0.6 Y
SCL, SDA, SUS Input Leakage Current VIN = OV or ViN = VDD +1 PA
SDA Output Low Voltage Ispba = -6mA 0.4 \Y%
TIMING CHARACTERISTICS
(Ta = 0°C to +85°C, unless otherwise noted.)
PARAMETER ’ SYMBOL ‘ CONDITIONS MIN TYP MAX | UNITS
MAX1620 (Figure 1)
Pulse Width High (UP, DN) t1 1 us
Pulse Width Low (UP, DN) t2 1 us
Pulse Separation (UP, DN) t3 1 us
Counter Reset Time tg 1 us
MAX1621 (Figures 2 and 3)
SDA to SCL Data-Setup Time tSU:DAT 500 ns
SCL to SDA Data-Hold Time tHD:DAT (Note 4) 0 ns
SCL/SDA Rise Time tR (Note 4) 1 us
SCL/SDA Fall Time te (Note 4) 300 ns
SCL Low Time tLow 4.7 us
SCL High Time tHIGH 4 us
Start andition SCL to SDA tSUSTA 47 us
Setup Time
Start C_ondition SDA to SCL {HDISTA 4 us
Hold Time
Stop Co_ndition SCL_to SDA_ tSUSTO 4 us
Setup Time
SCL Falling E_dgg to SDA Valid oV 1 us
Master Clocking in Data

MAXIMN
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ELECTRICAL CHARACTERISTICS

(Vpp = 3.3V, VBaTT = 10V, TA = -40°C to +85°C. Typical values are at Ta = +25°C, unless otherwise noted. Limits over this
temperature range are guaranteed by design.)

PARAMETER ‘ CONDITIONS MIN TYP MAX | UNITS
SWITCHING REGULATOR
Vpbp Operating Range 3.0 5.5 \
Operating mode, output in regulation 150 250
Vbp Supply Current HA
Shutdown mode, VSADN = Vbp 20
Positive Output Voltage 27 \
Negative Output Voltage -27 \
Undervoltage Lockout Threshold (Note 1) 1.5 2.8 \
BATT Operating Range (Note 2) 1.8 20 Vv
Microsecond-Volt Time Constant (k-factor) | 4V < BATT <12V 16 24 us-v
) POL = Vpp, 3.0V <Vpp <5.5V 144 15 1.56
FB Regulation Voltage
POL = AGND, 3.0V <Vpp<5.5V -10 0 10 mV
FB = REF + 100mV -30 10
FB Input Current (Note 3) nA
FB =0V - 50mV -10 120
POK Threshold Voltage Voltage on POK rising 0.957  0.992 1.027 \
REFERENCE AND OUTPUT
REF Voltage No load 1.44 15 1.56 \
REF Load Regulation OpA < IRgfr < 25pA 5 10 mv
- +
DOUT Maximum Output Voltage (Note 3) OpA < IpouT < 40pA REF REF \Y
0.02 0.02
DOUT Minimum Output Voltage (Note 3) -20pA < IpouT £ OpA 0 0.01 \Y,
DOUT Differential Nonlinearity Guaranteed monotonic +1 LSB
DIGITAL INPUTS AND OUTPUTS
_ ) 3.0V<Vpp<3.6V 14
UP, DN, SHDN, POL Input High Voltage \
Vpp = 5.5V 2.3
UP, DN, SHDN, POL Input Low Voltage 0.6 \
N ) 3.0V <Vpp<3.6V 14
SCL, SDA, SUS Input High Voltage \Y
Vpp = 5.5V 2.3
SCL, SDA, SUS Input Low Voltage 0.6 \Y
SDA Output Low Voltage Ispa = -6mA 0.4 \%

4 MAXIMN




ogooooooorepononon

TIMING CHARACTERISTICS

(Vpp = 3.3V, VBaTT = 10V, TA = -40°C to +85°C. Typical values are at Ta = +25°C, unless otherwise noted. Limits over this
temperature range are guaranteed by design.)

LCI9TXVIN/OCIOTXVIN

PARAMETER ’ SYMBOL ‘ CONDITIONS MIN TYP MAX | UNITS
MAX1620 (Figure 1)
Pulse Width High (UP, DN) t1 1 us
Pulse Width Low (UP, DN) t2 1 us
Pulse Separation (UP, DN) t3 1 us
Counter Reset Time ta 1 ps
MAX1621 (Figures 2 and 3)
SDA_to SCL_ Data-Setup Time tSU:DAT 500 ns
SCL_to SDA_Data-Hold Time tHD:DAT 0 ns
SCL/SDA Rise Time tr 1 us
SCL/SDA Fall Time tp 300 ns
SCL Low Time tLow 4.7 us
SCL High Time tHIGH 4 us
Start andition SCL_to SDA_ tSUSTA 47 us
Setup Time
Start C_ondition SDA_to SCL_ {HD:STA 4 us
Hold Time
Stop andition SCL_to SDA_ tSUSTO 4 us
Setup Time
SCL Falling T_ime_to SDA Valid oy 1 us
Master Clocking in Data

Note 1: The setting in the DAC is guaranteed to remain valid as long as Vpp is greater than the UVLO threshold.

Note 2: BATT Operating Range is guaranteed by the Microsecond-Volt Time Constant specification.

Note 3: Current sourced from a pin is denoted as positive current. Current sunk into a pin is denoted as negative current.
Note 4: Guaranteed by design.

oooood
(Vpp =5V, VBaTT = 10V, L1 = 100puH, Ta = +25°C, unless otherwise noted.)

EFFICIENCY vs. OUTPUT CURRENT EFFICIENCY vs. OUTPUT CURRENT EFFICIENCY vs. OUTPUT VOLTAGE
1.00 a 1.00 8 1.00 2
095 S 0% g 095 g
+15V — |7 = =
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s 425 Sy 25— | — bt B
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MAX1620/MAX1621
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(Vpp =5V, VBaTT = 10V, L1 = 100uH, Ta = +25°C, unless otherwise noted.)

SUPPLY CURRENT
EFFICIENCY vs. OUTPUT VOLTAGE EFFICIENCY vs. VBATT vs. SUPPLY VOLTAGE
1.00 s 1.00 g 200 g
g g 180 g
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(Vpp =5V, VBaTT = 10V L1 = 100pH, VouTt = 22.3V, Ta = +25°C, unless otherwise noted.)

k-FACTOR vs. VBATT
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