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ABSOLUTE MAXIMUM RATINGS
VA 10 GIND s -0.3V to +25V

PGND t0 GND .....ooooiiiiicicicceeeeeeeee e -0.3V to +0.3V
VLtoGND ... -0.3V to the lower of +6V and (V+ + 0.3V)
BST1,BST2t0 GND ...ooovviiiiiiiiicccceeee -0.3V to +30V
LX1toBST1.............. .-6V to +0.3V
X210 BST2...oiiiiiiciceee e -6V to +0.3V
DH1 to LX1..... .-0.3Vto (VBsT1 + 0.3V)
DH2to LX2............ .-0.3V to (VBsT2 + 0.3V)
DL1, DL2to PGND ......cooveiiiiiiiieiieeee -0.3V to (VL + 0.3V)
CKO, REF, OSC, ILIM1, ILIM2,

COMP1, COMP2to GND ......cvvveeiiiiic -0.3V to (VL + 0.3V)

FB1, FB2, RST, SYNC, ENto GND.......cocoovovinnnn. -0.3V to +6V
VL to GND Short Circuit ........ooooviiiiiiiiieeiiee Continuous
REF to GND Short Circuit............coooeiiiiiiiiciii Continuous
Continuous Power Dissipation (Ta = +70°C)

24-Pin QSOP (derate 9.4mW/°C above +70°C)........... 762mW
Operating Temperature Range ...........c.cccceeeine -40°C to +85°C

Junction Temperature..................
Storage Temperature Range .
Lead Temperature (soldering, 10S) .......ccccooeevviiiiiiianrnn. +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

(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 MIN TYP MAX | UNITS
GENERAL
) (Note 2) 4.5 23.0
V+ Operating Range \
VL = V+ (Note 2) 4.5 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, TmA < ILoAD < 50mA 4.75 5 5.25 V
\T/hpUCS\(/eer;/oltage Lockout Rising 41 42 43 v
\ébggrc(igi\s/oltage Lockout (Note 3) 100 Y
REFERENCE
Output Voltage IREF = OpA 1.98 2.00 2.02 \
Reference Load Regulation OpA < IRerF < 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, 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 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 Vv
-40°C to +85°C 0.98 1.00 1.02
0°C to +85°C 1.25 1.8 2.70
FB_ to COMP_ Transconductance mS
-40°C to +85°C 1.2 1.8 2.9
DRIVERS
DL_, DH_ Break-Before-Make Time | CLoAD = 5nF 30 ns
) Low 1.5 2.5
DH_ On-Resistance - Q
High 3 5
. Low 0.6 1.5
DL_ On-Resistance . Q
High 3 5
LOGIC INPUTS (EN, SYNC)
Input Low Level Typical 15% hysteresis, V| = 4.5V 0.8 \
Input High Level VL =55V 2.4 Vv
Input High/Low Bias Current VEN =0 or 5.5V -1 +0.1 +1 A
LOGIC OUTPUTS (CKO)
Output Low Level VL =5V, sinking 5mA 0.4 V
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 mlust 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 — Vv
VL =1V, sinking 0.4mA 0.3
Output Leakage V+ =V =5V, VRST = 5.5V, VFg = 1V 1 pA
Reset Timeout Period Vre_= 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.
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(Circuit of Figure 1, Viy = 12V, Ta = +25°C, unless otherwise noted.)
VL VOLTAGE ACCURACY
EFFICIENCY vs. LOAD OUTPUT VOLTAGE ACCURACY vs. LOAD vs. LOAD CURRENT
100 T 5 1.0 o 0.5 g
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LOAD (A) LOAD (A) LOAD CURRENT (mA)
SWITCHING FREQUENCY vs. Rosg LOAD TRANSIENT RESPONSE (OUTPUT 1) LOAD TRANSIENT RESPONSE (OUTPUT 2)
600 MAX1858A/75A/76A toc05 MAX1858A/75A/76A toc06
AN e
2 mV/div 50mV/div
— 500 \ ; AC-COUPLED MMWWWMW&MWM@WMWM% AC-COUPLED
= 2
g E Vour Vour2
g 400 | 50mV/div 50mV/div
E] AC-COUPLED AC-COUPLED
& 300
E 10A
= 10A
é 200 loutt lout2
3 ~—
100 0A 0A
0 .
0 10 20 30 40 50 60 10us/div 10us/div
Rosc (k)
SOFT-START AND SOFT-STOP WAVEFORM SOFT-START AND SOFT-STOP WAVEFORM
(MAX1858A ONLY) (MAX1 858A ONLY)
MAX1858A/75A/76A toc07 MAXWBS&W\_'___/L!M
EN
5V
ov EN
v qov
ouTt Vour
J 1V/div 1V/div
louTt = 300mA louTt = 300mA
ov oV
Vour2
¥3/UdT'2 1V/div
v | =300mA
loura = 300mA v
ov
2ms/div 2ms/div
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(Circuit of Figure 1, Viy = 12V, Ta = +25°C, unless otherwise noted.)

START AND STOP WAVEFORM
(MAX1875A/MAX1876A ONLY)

MAX1858A/75A/76A toc09
T

10V
EN
ov

Vourt

1V/div

lout1 =300mA
ov

PREBIAS STARTUP

Voutz
1V/div
lout2 =300mA

ov

2ms/div

OUT-OF-PHASE WAVEFORM

MAX1 858A/75A/7GA tocl

Vour
20mV/div

J12v
Vixt

ov

12V
Ve
ov

Vour2
20mV/div

Tus/div

CKO OUTPUT

WAVEFORM

MAX1858A/75A/76A tocl
]

SYNC =V,

400n
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INPUT POWER REMOVAL

MAX1858A/75A/76A toc!
T T T

5ms/div

EXTERNALLY SYNCHRONIZED
SWITCHING WAVEFORM

MAX1858A/75A/76A toc 1.

ViN

10V/div

ov

Vour

1V/div

lout1 = 300mA
ov

Voutz
1V/div
louTz = 300mA

ov

5V
Vsyne

40V

5V
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40V

reed] 10V

400ns/div

45V
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ov

10V

Vix1
ov

Vourt
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Vix1
v

1 Vourt

10mV/div
AC-COUPLED

RESET TIMEOUT
(MAX1 858A/MAX1876A ONLY)
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AND RECOVERY
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UVLO\A~‘ B, C D ‘ E F, G JHLOL 0K L
wo S o \ 4 N \/

© Iy
W AN |

M N 0

(I

MAX1875A/MAX1876A POWER-ON-OFF SEQUENCING DEFINITIONS

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 V| is greater than the UVLO threshold. EN is low.
C EN is pulled high.
D Normal operation
E V|_enters UVLO.
F V|_exits UVLO.
G Resumes normal operation
H EN is pulled low.
| EN is pulled high.
J Resumes normal operation
K V| 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. JEAN MAXIS7SAIMAXIST6A L Hi/ X Wi/

10 MAXIM
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uvo A0 B 1o D w E N S

|

VOuT

SS1

vour2 — L
PN Gy TN
DH2 | | b Wm]]]]]]m]]]]]]]]]] | m]]]]]]] |
DL2 |

MAX1858A POWER-ON-OFF SEQUENCING DEFINITIONS

SYMBOL DEFINITION SYMBOL DEFINITION
WLO Undervoltage threshold value is provided in the D Normal operation
Electrical Characteristics table. E V|_enters UVLO.

\ Internal 5V Linear-Regulator Output F V| exits UVLO.

EN Active-High Enable Input G Resumes normal operation. DH1 and DL1 start switching.
VOUT 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.

|

VOUT1 must reach OV before restarting due to the cycling

VouT2 Regulator 2 Output Voltage
of the enable in region H (above).

SS2 Regulator 2: Internal Soft-Start Input Signal into Error Amplifier

DH1 Regulator 1: High-Side Gate-Driver Output J VOUTT recovers.
DL1 Regulator 1: Low-Side Gate-Driver Output K VOUT2 recovers.
DH?2 Regulator 2: High-Side Gate-Driver Output L V| enters UVLO before 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 fow. N UVLO faiches DL_ low.

B V| is greater than the UVLO threshold. EN is low. 0 Exiting UVLO: DL_ remains latched low until the first fall

c EN'Is pulled high, DFH and DLT start switching. DH2 and of DH._ s detected.

DL2 are off. P DL_ is high after EN is pulled low and soft-stop is complete.

E4. [EH ) MAX1858A I Hi/ 3¢ BT /7
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DL_%ith, BlIk®¥WFET S, EZEDL_Taxli. AT
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MOSFET 8 A% 2 0] &6 R R G B IR il % . &
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TEARAR R 7 A — E R AT, H 2 MOSFETMHEE &
W, EREE A AN &L (R MOSFET B & #5141
Bo~F, LT H50mils £100mils) - DHFE Wiy “FEX”
I A] A [ 52 A930ns A B 4E I o 5
i 3R K BB MOSFET JF 2% 4 1% 48 09 B 0n H 4% &
(Schottky) AR &, X PRl o Jr =0T DL AR 2R A8 1y
FHIAFE. A, MAX1858A/MAX1875A/MAXI1876A ik
I 25 B i 2 AR IE B 24 A% 9K 2 8 L 8% 19 IE #0880
It HEALR (5 5

Ysh DL_MRACFR N 8 F AL R R R, BF 05Q
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WAl 2 A R LA R AT, AR B AT DAB Ik AE LX T
AR I DL # b, SAT . X T RN A,
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4, SEURRE. EMI. DR EHR G . 3% A DLl i
B —A-S5BST_HE AR H(MmAE 5QLL T ) dAf B,
RCFERT LRGN & 3 FET (9538 B 18] T AN 2532 R 5 W 6 1)
(A5) .

R 7EEB 2 (ILIM_)
N N i B N S 1 S N T AN -3
MOSFET () 5 i H.BL{E S Wi M TG i . AR i 5
BT TRRA TR, MAX1858A/MAX1875A/MAX1876A A
SRR I A (K6). BT R AT AR B,
SEPR AU LS Bl BR IR, B BT RO
ML . BRI, SCPR A9 BRI R4 A K 4R B Jy 2 — A B
F &% MOSFET Sl M. PRIGETT IR . KM . DL
HL R B BRI R ANER E M R R AFAL R RS . O
FER T AG I, JC T & Bt 04 T LR
AT R R ) 78 /7 125 1 T 5 Y [ Al H B Y MOSFET
(BW R TEHYY . BUTIR AT DI R ILIM 6 1
SAERELBL HEAT VAT (E1) . T EE 5 50mVE 300mV,
X T 100kQ & 600k Q F L E . 7EAr BT, Ko
MOSFET P 3 (5 B 7T 1] B4 B o TILIML_ HL B B9 1/10. 4%
M, 2 ILIMBGEESE v i, BREETTRR Y 58/ 100mV -
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R EH EFEF
WHRV, BE42VEITF, MAX1858A/MAX1875A/
MAXI1876A <\ Jy i A LU FIELEF FERAK, 1R IE
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RST R i R IT ik 10 . 44T — S ik & HE A IR{E 1Y
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At $#/E % (SYNC. CKO)

SYNC E A s 68 : SYNCHESE F T [R5 W 5 i # f1 mt
B (CKO)ZERY , EUHE BT B A, IMAXI1858A/
MAXI1875A/MAXI1876A R & T — A4 FFBT 8 E S . X HF
FLIFTMAX 1858 A/MAX1875A/MAX 1876ATE 4 3 gk M %5 14
TAE. CKOT ## {t 5MAX1858A/MAX1875A/MAX1876A
TFEHEF A W4 E S, ARFLIFEA (SYNC = GND) =
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MAX1858A/MAX1875A/MAX1876A 5L T =FF T 1

B

e SYNC = GND : CKOfii i # 55 TREGI I ¥ & S 5
(fcko = fou1) 3 B. CKO % 5 5 REG1 A JF 3 4 3 [ Af -
2 55 hh— A WA RS A, X R LS H U TAE .

e SYNC = V| : CKO%iH # %% T B 5 REG1 K I 240
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[ME90° MRS . M5 B ok — A WIEHBFFE S, X fp
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BB SMERRT 40T, MAX1858A/MAX1875A/MAX1876A
175 BRoge > I H B IR ¥ A 0 B 1% 1% & N 6] 25 43
#150% (feko = 0.5Fp) -

13

VI.LZ8EXVIN/VSL8LXVIN/VES8LXVIN


http://www.ic-cn.com.cn

MAX1858A/MAX1875A/MAX1876A

WWW.IC-Ch.com.cn

B IE 180° FHFE E =75,

B ABNifr#

HAITH RF
Bt 4 4 3R #) MAX1858A/MAX1875A/MAX1876A L1y
MIRE . MER R E RS EBLL T Ty=+160°CH, A L
L% B 2 e W B, TR DL_FIDH_ A IR HF, (0
R HE. BB IR S TE AR T RR10°C)S B FT IF 3844
TEF WA, Fa RS, RSTARE, JHHF B E
fi . MRV 2T A A, o g Bl R 9.

Bt E

B 2N EE E

B MAX1858A/MAX1875A/MAX1876A ¥ il 45 0] D) 42
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.

2 B HE E
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L= Your(Vini - Vour)
VinfswlouTLIR

HMViNe Vour Mgy A8 BUE (DAERCR 1o BV 50T
BRAL ) . TR E MR BB (2 3 BT X0
ARy . BRE IPAT B R ESY IS L, JF A
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