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ABSOLUTE MAXIMUM RATINGS

V10 GND Lo -0.3V to +25V FB1, FB2, RST, SYNC, ENto GND.......cococcoovevnnn. -0.3V to +6V
PGND to GND -0.3Vto +0.3V VL to GND Short Circuit .............. .Continuous
VLtoGND ..o -0.3V to the lower of +6V and (V+ + 0.3V) REF to GND Short Circuit Continuous
BST1, BST210 GND ..o -0.3V to +30V Continuous Power Dissipation (Ta = +70°C)
LX1to BST1.......... -6V to +0.3V 24-Pin QSOP (derate 9.4mW/°C above +70°C)........... 762mW
LX2 10 BST2 .ot -6V to +0.3V Operating Temperature Range ............c..cccoooov.ee -40°C to +85°C
DHTto LXT .o -0.3V to (VBsT1 + 0.3V) Junction Temperature
DH2 10 LX2 oot -0.3V to (VBsTe + 0.3V) Storage Temperature Range ...........cccccoceeraae -65°C to +150°C
DL1, DL2 to PGND... -0.3Vto (VL + 0.3V) Lead Temperature (soldering, 10S) ........ccccoovvvveviieriennnn +300°C
CKO, REF, OSC, ILIM1 ILIM2

COMP1, COMP2 to GND .......................... -0.3Vto (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, ly. = 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 | N TYP  mAX | uniTs
GENERAL
) (Note 2) 45 23.0
V+ Operating Range \
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, 1mA < ILoAD < 50mA 4.75 5 5.25 \Y%
}r/rLipUE;jve;/oltage Lockout Rising 41 42 43 v
\A;Slfgiiri\;oltage Lockout (Note 3) 100 mv
REFERENCE
Output Voltage IREF = OpA 1.98 2.00 2.02 \Y%
Reference Load Regulation OpA < IREF < 50pA 0 4 10 mV
SOFT-START
Digital Ramp Period Internal 6-bit DAC for one converter to ramp from 0V to 1004 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
2 MAXI
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ELECTRICAL CHARACTERISTICS (continued)

(V+ = 12V, EN = ILIM_ = V, SYNC = GND, ly. = OmA, PGND = GND, Crer = 0.22pF, CyL = 4.7puF (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 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 25
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 \
Input High/Low Bias Current VEN =0or 5.5V -1 +0.1 +1 PA
LOGIC OUTPUTS (CKO)
Output Low Level VL =5V, sinking 5mA 0.4 \
Output High Level VL =5V, sourcing 5mA 4.0 \
COMP_
Pulldown Resistance During 17 Q
Shutdown and Current Limit
RST OUTPUT (MAX1858A/MAX1876A ONLY)
Output-Voltage Trip Level Both FBs m.ust be over th.|s to allow the reset timer to 0.87 09 093 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+=VL=5V,VRST=5.5Y, VFB = 1V 1 pA
Reset Timeout Period Vre_= 1V 140 315 560 ms
FB_ to Reset Delay FB_ overdrive from 1V to 0.85V 4 ys

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.

MAXIM 3
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100
90
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70
60
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40
30
20

EFFICIENCY (%)

SWITCHING FREQUENCY (kH)
2 N = oA o g
g 8 8 &8 g8 8

o

AT (B4 14
(Circuit of Figure 1, VIN = 12V, Ta = +25°C, unless otherwise noted.)
Vi VOLTAGE ACCURACY
EFFICIENCY vs. LOAD OUTPUT VOLTAGE ACCURACY vs. LOAD vs. LOAD CURRENT
T g 10 g 0
ouT2 | g 08 E |§
|| |8 Ng = 06 £ 0 E
0UTt ¥ ug = g - 3
2 O E [} =
Y : 2 2
/ 3 3 .
8 02 g 05
5 ouT2 = \
/ 5 T —— = 10 N
g 02 ouTt ~ s
5 04 =
g
2 -06 -1.5
08 N
10 20
01 1 10 100 0 5 10 15 0 50 100 150
LOAD (A) LOAD (A) LOAD CURRENT (mA)
SWITCHING FREQUENCY vs. Rosc LOAD TRANSIENT RESPONSE (OUTPUT 1) LOAD TRANSIENT RESPONSE (OUTPUT 2)
MAX1858A/75A/76A toc0S MAX1858A/75A/76A toc06
i I . i - Voun
= 50mV/div 1 ‘. T il 50mv/div
: AC-COUPLED B e AC-COUPLED
\ H Vour i Vour2
50mV/div 3 50mV/div
AC-COUPLED AC-COUPLED
4104 10A
loutt lout2
\
0A 0A
0 10 2 30 4 5 60 10us/div 10us/div
Rosc (k)
SOFT-START AND SOFT-STOP WAVEFORM SOFT-START AND SOFT-STOP WAVEFORM
(MAX1858A ONLY) (MAX1858A ONLY)
MBS TSHToA ot SR A At
i ;ﬁv EN PULLED HIGH BEFORE Vur1 REACHES OV. '
Jov
Vourt Vour1
N Vrdiv 4 1vraiv
lour1 = 300mA loutt = 300mA
qov oV
E Vour
Y\c}/udm 1V/div
4 i 4 lourz = 300mA
lourz = 300mA o
oV
2ms/div 2ms/div
NAXIMN
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(Circuit of Figure 1, VIN = 12V, Ta = +25°C, unless otherwise noted.)

START AND STOP WAVEFORM
(MAX1875A/MAX1876A ONLY)

MAX1858A/75A/76A loc03
ey

/£

«_ | Vouri

-4 1V/div
lout1 =300mA
ov

<J Vour2

1V/div

: lout2 = 300mA

TN oy
PREBIAS STARTUP

2ms/div

OUT-OF-PHASE WAVEFORM

MAX185BA/75A/76A toc:

Vour
1 20mV/div

J12v
Vixa

ov
12v
Vixe

ov

Vout2
20mV/div

Tus/div

CKO OUTPUT WAVEFORM

SYNC =V

IMAX1B5BA/TSATGA locl5
S

400ns/div

MAXIMN

INPUT POWER REMOVAL

MAX18SBA/TA/T6A loc10
e

Vi
10V/div

ov

Vourt

9 1v/div

lout1 = 300mA
ov

1vour
4 1V/div
lour2 = 300mA

ov

5ms/div

EXTERNALLY SYNCHRONIZED
SWITCHING WAVEFORM

MAISSSATSNTER 0cl3 £y

VsyNe
Jov

5V

Veko
40V

1ov

Vixi

ov

9 Vourt
10mV/div
A AC-COUPLED

400ns/div

45V

Veko
oV

10v

Vix
oV

9 Vours
1 1omvzaiv

RESET TIMEOUT
(MAX1858A/MAX1876A ONLY)

MAX1858A/75A/76A toc

100ms/div, 5V/div

CKO OUTPUT WAVEFORM

MAX185BA/75A/76A toc.
rrrrr————

SYNC = GND

400ns/div

SHORT-CIRCUIT CURRENT FOLDBACK
AND RECOVERY

MAX185BA/75A/76A L0016
ety

4ms/div

i
V9.8 IEXVIN/VSL8 EXVIN/V8S8LXVIN

= ilas

EN

Vourz

ov
Vouti
v

VRST
ov

5V

Veko
oV

1ov

Vixi
ov

Vours
10mV/div
AC-COUPLED

lour1 = 10A (5A/div)
Vourt = 1.8V (1V/div)

Voure =25V (1V/div)
lout2 = 10A (5A/div)

TEL:15013652265 Q0Q:38537442



http://www.eehome.cn

W iE1E 180 ° F1EFE [E 12125
B BN 712 #l/ 7 e & 5 zh F0_E B 2 (L ThRE

51 i ER

Bl B ThE
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1| COMP2 | — o i L% (Coompap) - BARMEE REG2 6 7 i B B . 1Pl 1 7 o -

a4 JE 452 (REG2) B9 5 Mk A . FB2 3 £ 45 REG2 ffi 1 F1 GND 2 6] ) — WL BL Y JE 8, A 76 1V 4 18V i [ i i
2 FB2 VA . R E AR T IV AR LS, )6 FB2 JE B 45 REG2 (% i1} 1 REF 2 6] iy — WL 4Y FE 7 . B 0L “i%
P L B4

e HE 7 2 (REG2) B9 B3 38 5 . S ILIM2 % #% %2 Vi, 0 PGND-LX2 H i A6 B 6k 45 J100mV . 76 ILIM2 F1
3 ILIM2 | GNDXZ I8 & — N Ry vp) > A BATA T REG2 BB T T (Vo) » T8I 50mV (Ryp v = 100kQ) £ 300mV
(Ry_ivip = 600kQ) - 2 L “ 5 4 i L e ] 3 4%«

U5 B R A% LA . 7E OSC il GND 2 8] ¥ 4 — AL BL (Rose) BLI B JF X 1%, 6 1 %7100kHz (Rosc = 60k)
4 | OSC | FOOOKHz(Rosc>= 100KE). H bS5 BIEf 51 1 SYNC, 2073 % Rosc. L HISH I BIRY, it
T 5 HEH Rosc» i B 41 WBIE 6146025 b 7 5 20 9F 3 B2 0 0 £
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GND 113t
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MAX1858A/MAX1875A/MAX1876A
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(RyLpvy = 600kQ) . 2 0L “ i & 74 i i R ] ™ 3 4 -

FalE ¥l (REG) By S5t A . 5 FB1J% 4% 4 REG1 i th 1 GND Z [8] () — A HUBHL 4 JE #F, Al £E 1V 41 18V [l 14
11 FB1 TR . AR EA T IV, Al K FB1JE £ REG 1§ il 71 REF Z [0 ) — MW fe . S0 "%
T Ay

12 | comp Fa 431 (REGT) B FM 251 . K% 51 I T — > 8 56 (Roonpy) FTHE A (Ceompr o) EE TR B M, 5 X 3 971 55 —
PAMERA (Coompip) > AN REGTEI#2 HIFR S, T 1 7

Ui BT B 9 52 AL A Y (I MAXT8S8A/MAXI876A) . AT — % 1 H Hs AR T He A8 K {5 10% DL LB, RST i th & LT
ST 4R By 58 A L AN B 0 A A T AT A S A R B9 90% (Vg >0.9V) Bt , RST & 140ms 4E i J7 43 48 y i L
13 WZs, I ELTE P B 1 040 7R RE S B Y I, — EAR R PR s . 78 RSTANE 8 L U A 4 — PR, DA™ 2k
AT

N.C. i % 4 GND s % & %= (MAXI875A)
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DC-DC PWM#E#188
MAX1858A/MAX1875A/MAX1876A B 4 il 7% 1) & — 4~
HEARTE 2% 0ok FHPWM HL R B8 SChe bl R (W 2) .
il 2 30 3k A3 A8 PN SRR 9 B, B ek AR K s 1 SYNC
N TR BE S, X A AR JF M R T IR
G — 2 (fgw = fosc/2) - WFBES 2 22 R #R1E
COMP 5| i 7= AL oM iR 22 i K, 4R (LR RS )% . COMP
Ui HL R S ) — > PWM L3 — A = f il 7= A g ok it
HAE . e AR R EF W, REGL B9 & 3N 74
MOSFET $il , Jff £ Sl & 2l i & e K
diZS . REG2 S A0 T1E, R EE =4 % ¥ MOSFET 1L 4
ANHE Bl R BRI S . FE R S MOSFET 1953 B[]
DAL, 3K L R R AL 18K
TEJ AN TF 6 A, 3 MOSFET 37, {i ¥ MOSFET
S OB H O RO BT AR O AR R, E UK R A B
ZF B, AL HE . FER SRR, 2 R
bW E AR R BRI (2 W W i BR
(ILIM_) " &B43)BF, % SiMOSFET AN 23 764 B 1 s B it
JE, TKEMOSFET 23 A 45 S, DA BRI H Ja R 3L 200 0
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TR LA180° F A TAE, DARRMRA A VB UL 19 2ok, PRIKH#E
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X FF 5% R 15 F 30 6 R AP AR A AR, FER — B
253 P = i MOSFET - % A H 25 00 20 [ Bt 22 79 A
T A O IR ARG R, DR AW T B T S VR B4
FEAE BRI SrU e R AT B . R T A AR S R I
P (ESR) 27726 T3 ik, 4078 19 RMS SUUE H Tt K5 %
MR SR, BGE H R JFIE 29 ESR A A, DR
A fE b B AR S A B SUBE AL ESRAN G Y BUFE , S0 2 BF
T 19 S HL 3T 4005 M

TEXUITF < [l #4540 TAEREUT, MAX1858A/MAX1875A/
MAX1876A 1% 3% MOSFET PA180° &5 A1 5 il . P41 17
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A AR Z00k . X RE BRAR T TR 9 A A S0k LR
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— Cyy
0.22uF 470
Cing o\
2x 100y | —"\/\/\,— BST1 BST2
1T —L Ces
T 0.1uF
OUTPUT N | DH1 DH2 OUTPUT2
8] I
Vour=18V 11uH Vour =25V
. LX1 LX2
) ZCZOUT:: k4 £ coure
2200 | N I oLt DL2 ! 4 2200F
—] PGND
%7 L
FB1 FB2
Rcompt Reomp2
R1B 5.9Q 8.2kQ R2B
10kQ2 COMP1 COMP2 10kQ
Ccompia Ccompip Ccompzs Ccompza
— 001WF T~ 100pF T~ AMAKIAN T 1006F T 6800pF
— D2 — = D3 =
MAX18564 = =
CMSSH-3 10k waAKigzsA  REFf—— o CMSSH3
0SC  MAX1876A oﬁzEszF
L ol
CLOCK OUTPUT ~——————— CKO —
SYNC |——— 118k
RESET OUTPUT ~———————— RST (MAX1858A/ 96.5kQ A%
MAX1876A ONLY) LM
ON 1k =
[ S LIM2
_\o_ “IRF7811W
FF = **OPTIONAL
84.5kQ
A%

&l 1. #5fEHY 600kHz 17} 1

BB 5V £k 158 FERE (V))
JiF A 1) MAX1858A/MAX1875A/MAX1876A 3 fig ¥ L #HY
=AW MIKEZ SVEERMLE . RefERS AR
FE (V+) N 23V, i 4.7uF kg & A #KR ER st (V)
75 #%% PGND . Vp HE 22 WL M FME 5 S00mV - H LY v+
KF5.5VHE, V. A5V. MAXI1858A/MAXI1875A/
MAXI876AEEA — N RIEGEH #%, MUV BEE42VEL
T2 AR R P PR A . Besh, B 0. 1uFHL 2 #
V5% GND - % Vi FFE, H UVLORAER, #fFH
SAUE, T EAEWE IEH TAEZ AT, Vi W EL I HE 25V
PIF.

R Vi ZRdEREE 2 A SOomA RL ERGTR A 1, K
IC AR i b A 4R 2 2 flvl, FEHLAM FRE 26HL &, DA Ry
Shap iR b M. MUK SR TS FETH, FaE 4% HAEN
HhER A B LR DR, H R NRR SR LR

Filfn, A N 600kHz I, — A E A 18nC MK
T AR 3 % FET 7 #18nC x 600kHz=11mA fJHLHFL . KR
R FEMOSFET, 803 (48 KIER f4, Al v
AR A 45V R 55V MBI .

MAXIN

TEL:15013652265 Q0Q:38537442



http://www.eehome.cn

WIEIE 180° R 1EFE E = F75
B BN fr =8 7 & )5 30 F0_L E B (T T RE

REF
MAXI
v MAX18584 5V LINEAR Vi
200 MAX1875A REGULATOR
MAX1876A
GND .
COMP1
BST1
FB1 CONVERTER 1
- DH1
\
SOFT-START DAC N
(SEQUENCING— . I
MAX1858A ONLY) —
f -y s 0
_I DLt
1Wep I/I/ PGND
el - : v

St OSCILLATOR e A

e LT L ~

- - SA
il L
(MAX1858A/ < €—> 47
MAX1876A ONLY) |_ RESET ; ; T . ILIM1

\

EN _
> VLo
Vher AND VL -05V
SHUTDOWN
V| —
\ \
BST2
DH2
X2
CONVERTER 2
COMP2 DL2
FB2 ILIM2
2. LhRERE R
W AXIV 9

TEL:15013652265 Q0Q:38537442

VIL8IXVIN/VSL8LXVIN/VBSS EXVIN



MAX1858A/MAX1875A/MAX1876A

http://www.eehome.cn

WiEIE 180° F1HFE EFEH 77,
B BN =#/ 7w & )5 30 F0_L B B (T BE

uvLo

~ __[HOOOOOO (OO
——

| \\ |

M N 0

MAX1875A/MAX1876A POWER-ON-OFF SEQUENCING DEFINITIONS

SYMBOL DEFINITION

UVvLO 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.

C EN is pulled high.
D Normal operation
E VL 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.

[E13. AT MAX1875A/MAX1876A L Hi/ ¢ i I )7

10 MAXIM
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g 3 I 3 A 3

P I|I|I|II|IﬂI|I|I|I|II|I|I|I|II||II|I|I|II|I|I III|II|I|I|I|I|II|I|I|I|II|I|I|I|I|I|II|I|I|I|II|I|I|ﬂI|I|I|II
DH2 ‘ ‘ ‘
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.
VL Internal 5V Linear-Regulator Output F V| exits UVLO.
EN Active-High Enable Input Resumes normal operation. DH1 and DL1 start switching.
G
VouT Regulator 1 Output Voltage DH2 and DL2 are off.
ST Regulator T: Internal Soft-Start Input Signal into Error Amplifier H EN'is pulled low and then high.
VOUT? 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 VOUTT recovers.
DLt Regulator 1: Low-Side Gate-Driver Output K VOUTZ recovers.
DH2 Regulator 2: High-Side Gate-Driver Output L i enlters 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 low. N UVLO lafches DL_ low.
B VL 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. HEHH MAX1858A ) I BT NT7
NAXIN 1
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WEHBWAMETHE 5V, 7RG —LETRN, 4
%3 MOSFET Wi, s M1 4% BST_FI DH_ 2 [ () 1A #B
FFK, F MOSFET 2 8 3l . ix AT DA (L 7 75 19 AU
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Y% MOSFETH# A7 T AL . X 58K Vi - Vour Z HH
MR 2 HER T — B . DL R WK sh it B 2 5
DH_ & vt 9K 8h i T2 (HA &2 Bl “FEIX 7 BshiE) . RABE 1k
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(E5).

IR 75 EB # (ILIM_)
PRV HL B R H A IR ORI R, W R S
MOSFET ) i HLBELAF S L gie A e 4 . AR R it 15
A TR, MAX1858A/MAX1875A/MAX1876A A
2T WO A (El6) . TR T AR R AR,
SEFR Y A HL I 2 REE PR TR, R R AR T R R B
HLL. B, SEBR Y R AR A GOk AR AR D R — A
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FE AL AT I, TC T B 5T ARG U LB«
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xtFH A B85, DCFR f B 354 T Tk . IR
gy MUK B R RO LT, A RAY, (B
KHOTR R0 . IE 2Bk M FR i B35 HL AL T DC sk
BOREBE. BUR 887 TS, N T T4 BT, ATk M E
JERLHBLAE DC- Reoyp ™ 2 M9 %A

|
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o Reomp MBI B FCoopp - 24 LT 248 11471 % 5 F

f7 comp Al ZE N E. WRLE R R, 0
Ceomp_a T EA ¥ 224 086 %5 ) .

o Rpgg MBL PR FCoup - 24 B4 1k 491 1 30 7 4
HESR % A2 G, 1% % R 0 % B
MIC oy A 3R 5 18 263 WA T L 220 (0

=/ Tl th & /5 30 FI_E BB B {7 T Be

* Ccomp g ML IILE TReomp» LA B2 (W24 JF
B M E UM R AR Toomp g B, 1%1H &
NE.

TE B 9 11 v,

4

LA E AT RL, AT RLAGR Y R g 0 4

A = N Vser | 9v_comp xRcomp XResk
Vramp  Vout sL

PEE IR IGO0 1, SRR AR A AT A

MN_ L VSET
Veavp  Vout
 9M _COMP X Rcowmp XResR

2nxL

H R, BEHE Roopp MR LT RO ARIE -

o A IR TR UG T 1500 TF K

o HTAMOMGRE, RARTIAME, foo TR T
5 Kt -

{8 J1F S 5E Coonp 4 -

foo =GBW =

L‘/L @ifZiCOMpiA % %:fLC B,“J - $ :

2% \““‘LCOUT
Ccomp_A=———
Rcomp

1E FH ‘F It Eﬁi i CCOMP_B ) W» 1@ fCOMP_B E%E :F fCO FI/:]3 'ﬁ‘lt :

2. _ 1
) Ccomp_B =
21 X (3 X fco) xRcowmp
GAIN = +ViN/VramP
L
w Vour
Ve M &'
Resk ju—
- | Gour COMP_
COMP_ ;|;
OM_comP
Reomp_
Reomp_ + 1 Vser
Ccomp_A Ccomp_A CCOMP,B
Ccomp_8

9. 5] 5 4 HL L B 2 5 7
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o WRIEHHIE (Vpsaax)

o SRANIFEHE (Vg
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JFA 94 AN 53 MOSFET (1932 % v, - 285 06 45 i )2 76
Vgs 2 4.5V EE 2 il WL AR . bR e MR, %t
PEAEf AE AR E T, Sl FE 2 T ¢ BUAE 1Y W
MOSFET(Nyy ) - ¥ 3 f5 /1N i A WL T (1 -3 4 FE R 22
I MOSFET i) 35 e #A T 52 IR, sl b 5. W
B OB B R AR E R Al BURE 5T ¢ B
ZRAE G B R UE AR, S E AT

i £ MAX 1858 A/MAX1875A/MAX 1876A i) DL_ Mt 4% 4% 5
HAEDS I EING, . FFRE B RN FE SR M dv/des il
ANy AU AR A P R N AR R, SRR
53 () A

AR HEL 7 451 FE H OK Sh R AEHL, A2 MOSFET THIR . i A&
ff) MOSFET #4620 1% 1E & 1A S i fep 2 05 4G, DAGE
VAT RL T A 1 44N 3R 30 Bl H TS 2 S BOS i #:

RuL = Vin Qg _TOTAL %fow

MOSFET & 5 D) k6 3l 3 2 — A E W it H % . 2R
FE S 70 3 FIKSMOSFET f3 K A9 #4 &R . IZRAAE AR e
PUF %R i i 2 AT, 7ENy FIND Z )40 AL . 9%
FUFE (LA 5200 753 MOSFET , Ay 24 IR R 45 i,
i 3t MOSFET 2 4% i, & JF 56 2 1 .

MR B2 1 #4 HUBA LA 15 MOSFET 918 F+, LU 1% 7
A~ MOSFET (1 45 ifit /¢ fie = 19 3R 5230 B AR T8 i
KA . %% MOSFET Y 5 R 1 0 T SR Bk (P HH B AL e
AR Ef A BET , MK %MOSFET (& A& T F
HAE (Pryp) HBLTE B B i AL T

M AXIN

WIEIE 180° R 1EFE E = F75

BODE PLOT FOR VOLTAGE-
MODE CONTROLLERS
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40 \\- ] fie
30 T_- \
X fet,
g 1 f2-coMP_A g ; fswitcH
(?5 0 ™ I 1
-10
N
2 foomp_s \
30 L
“ LI I
0.001 0.01 0.1 1
FREQUENCY (MHz)
F10. HiJE B ER RS 51HF
Qas+QaD
PNH(SWITCHING) = VINILOADfSW[I—
GATE

Tgate FEDH S 19T 25 i AE 1, T ol okt
A/
Rps(on)DH +RGATE + RGMOSFET)

lGATE = 2(

H Ry onypr A F i MOSFET 98 2 9 538 P (5 K
H5Q), Rgatg NDHHIBST Z [0 1y & 1 B i ( & S5) ,
Rgmosret /M FBMOSFET 9 P4 sl Al A i B -

2 V,
PNH(CONDUCTION) =ILoAD RDS(ON)NH[ \%Tj

PNHTOTAL) =PNHSWITCHING) +PNH(CONDUCTION)

v
AL = |LOAD2RDS(ON)NL [1[ \C/)ILNJT ]J

HPyyconpucTion) N FSiMOSFET ) {4 3 Tk, Py,
S S A i T AE

S BRAR T 360 R SR A EMI, AT 76 25 3 IF 56 U AR 3
TP AR 2 7] IF I — A~ 0.1uF M & WA , 5% 7£ DL_A
DH_ ¥ 58 B HLBHE , L4 it MOSFET (1) 5 3 A1 5% W7 bsf ] .
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2 A, LRI TE B T 06 5 ) AR RE #2 BR BSR4
MVsag 2 W RRZ, BRI A .
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+VpRoP2 - VDROP1
1-hfswtorrmin

mem:[

At Vo MU ML B T A R A, 6
SRR . WL DU PCHULHL . Vpgopy 78 HLITH -
MWL 42 A, f03% Fol P26 . MUER . LU PC ML B
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Vour =5V

fgw = 600kHz
tOFF(MIN) = 250ns

Vbrop1 = Vpropz = 100mV
h=1.5

5V +100mV
1-1.5(600kHz)(250ns)
+100mV -100mV =6.58V

me{

EMh=1EHAETHE, FREEZRRRE:

Vg =] 2 100mY__
INMIN) = 3 600kHZ)(250ns)
+100mV -100mV =6V

A, BEEf B AR R, VinR2ATE T 6V. Sk
b, (A B i A, AR AR Y 6.58V -

2L EDLIEEE S
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o BRI BHEE Couyr MEL&R AT . SHIF KT
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M AXIN
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R E
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Cour ) FFA% S5 45 7 1% R Ji v g AR TR 9 K T 32
S0H 52 L (HEFE 202 (0 A IE) .
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fig B X R .
MOSFET #E # #2 il g & 138,
100mils .
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B |.008 |02 |020 | 030
C [.0075 | 0098 |09t | 0.249
H H £ D SEE_VARIATIONS
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NOTES:
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