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ABSOLUTE MAXIMUM RATINGS

VA 10 GND ..o -0.3V to +25V FB1, FB2, RST, SYNC, EN t0 GND.......c.coevevrvrerrnaae -0.3V to +6V
PGND to GND .. -0.3Vto +0.3V VL to GND Short CirCuit ........c.ccccuveenne Continuous
VLto GND ....ccoenee. -0.3V to the lower of +6V and (V+ + 0.3V) REF to GND Short Circuit Continuous
BST1, BST2 10 GND ....ooviiieiiiieeciee e -0.3V to +30V Continuous Power Dissipation (Ta = +70°C)
LX1t0 BST1...ccoovvvvernns ....-6V to +0.3V 24-Pin QSOP (derate 9.4mW/°C above +70°C)........... 762mwW
LX2 to BST2... BTN -6V to +0.3V Operating Temperature Range ............c.ccecveeenen. -40°C to +85°C
DH1to LX1.... ...-0.3V to (VBsT1 + 0.3V) JUNCLON TEMPEIALUIE ...coeiiiiiiie et
DH2to LX2 .....cccvvennee ...-0.3V to (VBsT2 + 0.3V) Storage Temperature Range.................
DL1, DL2 t0 PGND......coeeiiiiiiiieierieneeeeeene -0.3Vto (VL + 0.3V) Lead Temperature (soldering, 10s)
CKO, REF, OSC, ILIM1, ILIM2,

COMP1, COMP21t0 GND .....ccevvvrvrerennne -0.3V to (VL + 0.3V)

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

(V+ = 12V, EN = ILIM_ = V[, SYNC = GND, lyL = OmA, PGND = GND, Crer = 0.22uF, CyL = 4.7uF (ceramic), Rosc = 60kQ,
compensation components for COMP_ are from Figure 1, Ta = -40°C to +85°C (Note 1), unless otherwise noted.)

PARAMETER | CONDITIONS | MmN TYP  MAX | UNITS
GENERAL
_ (Note 2) 45 23.0
V+ Operating Range \Y
VL = V+ (Note 2) 45 55
V+ Operating Supply Current VL unloaded, no MOSFETs connected 35 6 mA
V+ Standby Supply Current EN=LX_=FB_=0V 0.3 0.6 mA
Thermal Shutdown Rising temperature, typical hysteresis = 10°C +160 °C
ILIM_=VL 75 100 125
Current-Limit Threshold PGND - LX_ RiLiM_ = 100kQ 32 50 62 mV
RiLIM_ = 600kQ 225 300 375
VL REGULATOR
Output Voltage 5.5V < V+ < 23V, ImA < ILoaD < 50mA 4.75 5 5.25 \%
}r/;pulilsveer:/oltage Lockout Rising 41 42 43 v
\é;::grdeesgoltage Lockout (Note 3) 100 mv
REFERENCE
Output Voltage IREF = OpPA 1.98 2.00 2.02 v
Reference Load Regulation OpA < IRer < 50pA 0 4 10 mV
SOFT-START
Digital Ramp Period Internal 6-bit DAC for one converter to ramp from 0V to 1024 DC-DC
full scale (Note 4) clocks
Soft-Start Steps 64 Steps
FREQUENCY
0°C to +85°C 84 100 115
Low End of Range Rosc = 60kQ kHz
-40°C to +85°C 80 100 120
High End of Range Rosc = 10kQ 540 600 660 kHz
DH_ Minimum Off-Time Rosc = 10kQ 250 303 ns
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ELECTRICAL CHARACTERISTICS (continued)

(V+ = 12V, EN = ILIM_ = V|, SYNC = GND, ly. = OmA, PGND = GND, Crgr = 0.22uF, CyL = 4.7uF (ceramic), Rosc = 60kQ,
compensation components for COMP_ are from Figure 1, Ta = -40°C to +85°C (Note 1), unless otherwise noted.)

PARAMETER CONDITIONS MIN TYP MAX | UNITS
SYNC Range Switching frequency must be set to half of the SYNC 200 1200 KHz
frequency
) High 100
SYNC Input Pulse Width (Note 4) ns
Low 100
SYNC Rise/Fall Time (Note 4) 100 ns
ERROR AMPLIFIER
FB_ Input Bias Current 250 nA
. 0°C to +85°C 0.985 1.00 1.015
FB_ Input Voltage Set Point \
-40°C to +85°C 0.98 1.00 1.02
0°C to +85°C 1.25 18 2.70
FB_to COMP_ Transconductance mS
-40°C to +85°C 1.2 18 2.9
DRIVERS
DL_, DH_ Break-Before-Make Time | CLoaAD = 5nF 30 ns
. Low 15 2.5
DH_ On-Resistance - Q
- High 3 5
) Low 0.6 15
DL_ On-Resistance - Q
High 3 5
LOGIC INPUTS (EN, SYNC)
Input Low Level Typical 15% hysteresis, V| = 4.5V 0.8 Vv
Input High Level VL =5.5V 2.4 \
Input High/Low Bias Current VEN =0 or 5.5V -1 +0.1 +1 HA
LOGIC OUTPUTS (CKO)
Output Low Level VL =5V, sinking 5mA 0.4 \Y
Output High Level VL =5V, sourcing 5mA 4.0 Vv
COMP_
Pulldown Resistance During 17 0
Shutdown and Current Limit
RST OUTPUT (MAX1858A/MAX1876A ONLY)
Output-Voltage Trip Level Both. FBs m.ust be over th.IS to allow the reset timer to 0.87 0.9 0.93 v
start; there is no hysteresis
VL =5V, sinking 3.2mA 0.4
Output Low Level — \
Vi =1V, sinking 0.4mA 0.3
Output Leakage V+ =V =5V, VRST=5.5V, VEg = 1V 1 HA
Reset Timeout Period Veg =1V 140 315 560 ms
FB_ to Reset Delay FB_ overdrive from 1V to 0.85V 4 us

Note 1: Specifications to -40°C are guaranteed by design and not production tested.

Note 2: Operating supply range is guaranteed by V|_line regulation test. Connect V+ to V|_ for 5V operation.

Note 3: When V|_falls and UVLO is tripped, the device is latched and V| must be discharged below 2.5V before normal operation
can resume.

Note 4: Guaranteed by design and not production tested.

MAXIN 3
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/
180°

gbooogd

(Circuit of Figure 1, ViN = 12V, Ta = +25°C, unless otherwise noted.)
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(Circuit of Figure 1, ViN = 12V, Ta = +25°C, unless otherwise noted.)
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MAX1858A/MAX1875A/MAX1876A

uvLO

MAX1875A/MAX1876A POWER-ON-OFF SEQUENCING DEFINITIONS

10

SYMBOL DEFINITION
UVLO Undervoltage lockout trip level is provided in the Electrical Characteristics table.

VL Internal 5V Linear-Regulator Output

EN Active-High Enable Input

VOUT_ Output Voltage

SS_ Internal Soft-Start Input Signal into Error Amplifier

DH_ High-Side Gate-Driver Output

DL_ Low-Side Gate-Driver Output
A V_ rising while below the UVLO threshold. EN is low.
B VL is greater than the UVLO threshold. EN is low.
o EN is pulled high.
D Normal operation
E VL enters UVLO.
F VL exits UVLO.
G Resumes normal operation
H EN is pulled low.
| EN is pulled high.
J Resumes normal operation
K VL drops below UVLO threshold while EN is high.
L Resumes normal operation

M UVLO is activated and DL_ is latched low.
N Exiting UVLO: DL_ remains latched low until the first fall of DH_ is detected.
0 DL_ is low after EN is pulled low.

3. MAX1875A/MAX1876A /
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MAX1858A POWER-ON-OFF SEQUENCING DEFINITIONS

SYMBOL DEFINITION SYMBOL DEFINITION
LD Undervoltage threshold value is provided in the D Normal operation
Electrical Characteristics table. E VL enters UVLO.
Vi Internal 5V Linear-Regulator Output F VL exits UVLO.
EN Active-High Enable Input G Resumes normal operation. DH1 and DL1 start switching.
VOUTL | Regulator 1 Output Voltage DH2 and DL2 are off.
SS1 Regulator 1: Internal Soft-Start Input Signal into Error Amplifier H EN is pulled low and then high.
VOUT2 Regulator 2 Output Voltage | VOUT1 must reach OV before restarting due to the cycling
SS2 Regulator 2: Internal Soft-Start Input Signal into Error Amplifier of the enable in region H (above).
DH1 Regulator 1: High-Side Gate-Driver Output J VOUTA recovers.
DL1 Regulator 1: Low-Side Gate-Driver Output K VOUT2 recovers.
DH2 Regulator 2: High-Side Gate-Driver Output L VL enters UVLO hefore VOUT2 fully recovers.
DL2 Regulator 2: Low-Side Gate-Driver Output M Vi exits UVLO.
A VL rising while below the UVLO threshold. EN is low. N UVLO latches DL_ low.
B V| is greater than the UVLO threshold. EN is low. 0 Exiting UVLO: DL_ remains latched low until the first fall
- - — of DH_ is detected.
C EN is pulled high. DH1 and DL1 start switching. DH2 and
DL2 are off. P DL_ is high after EN is pulled low and soft-stop is complete.
4. MAX1858A /

MAXIN

11

VO.LB8TXVINIVG.LBTXVIN/VBSGSBTXVIN



MAX1858A/MAX1875A/MAX1876A
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MAX1858A/MAX1875A/MAX1876A

N MOSFET

. (Rps(on))
. - Vpsmmaxy)
. VTHEMINY)
® (Qg)

. (Crss)

4 N
Vgs = 4.5V

MOSFET

MOSFET(N )
MOSFET

MAX1858A/MAX1875A/MAX1876A DL_
N

NH_ dv/dt N|__
N

MOSFET
MOSFET

VL 4

PvL =MN *Qgc _ToTAaL *fsw

MOSFET
I2R
MOSFET
2R
Ng_o N

MOSFET
MOSFET

MOSFET
MOSFET

MAXIN

BODE PLOT FOR VOLTAGE-

MODE CONTROLLERS
50
40 fle
0 TN
\
» =g
—~ .
g/ 10 Z-COMP_A / fCO fSWITCH
z Ny Y
g o
-10
-20 N
fcomp_s \
-30 N
-40
0.001 0.01 01 1
FREQUENCY (MHz)
10.
MOSFET(PnRH)
MOS-
FET(PnL)

Qgs +Qgp U
PaH(SWITCHING) = ViNlLoADfsw EMH
GATE

lcaTE DH

VL
Rps(oN)DH tRGATE +RGMOSFET)

lgATE = 2(
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NOTES:

\
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gl

1. D & E DO NOT INCLUDE MOLD FLASH OR PROTRUSIONS.

2>, MOLD FLASH OR PROTRUSIONS NOT TO EXCEED .006”

3>, CONTROLLING DIMENSIONS: INCHES.
4>, MEETS JEDEC MO137.

— U

f —]
ACIZACIAEIAE

PER SIDE.

INCHES M

ILLIMETERS

DIM| MIN

MAX MIN MAX

A | 061

.068 1

S5 173

Al | .004

.0098 | 0.

102 0.249

A2| 055

.061 L

40 155

B [ .008

012 0.

20 0.30

0075

0098 | 0.

191 0.249

SEE_VARIATIONS

.150

[ 157 3.

81 [ 399

.0

25 BSC

0635 BSC

.230

244 | S,

84 6.20

.010

.016 0.

25 0.41

016

.035 0.

41 0.89

SEE VARIATIONS

R|Z|C|5| (0 |[M|D|O

0°

[ Jo [

VARIATIONS:

INCHES

MILLIMETERS

MIN.

max. | MIN. | max. N ]

.189

196 4.80

498 [16]aB|

[

.0020

.0070 [ 0.05

0.18

337

344 8.56

874 |eo[an|

.0500

.0550 | 1270 | 1.397

.337

.344 8.56

8.74 |24[aE]

.0250

.0300 | 0.63!

S | 0.762

386

393 3.80

9,98 |2g]ar]

.0250

.0300 | 0635 | 0.762
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