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12V. 8A. 1.2MHzfE/E&FT 55

ABSOLUTE MAXIMUM RATINGS

SYNC, VL, PWRGD to GND.........

SYNCOUT, COMP, SS, FB,

REFIN, ILIM, FREQ to GND......

VDL t0 PGND.......cooooviin.
VP, IN, EN to GND

LX Current (Note 1: -12A to +12A)
BSTtOLX oo
BSTtoGND.......ooeiiiii,

.......................... -0.3V to +4.5V PGNDt0O GND .....ooooiiiiiiiiiiiiiiieeieeieieeee.=0.3V 10 0.3V
Continuous Power Dissipation (Ta = +70°C)
................ -0.3V to (VvL + 0.3V) 36-Pin Thin QFN (derate 35.7mW/°C above +70°C)...2857.1mW
.............. -0.3V to +6V Operating Temperature Range ...........................-40°C to +85°C
-0.3Vto +16V Junction Temperature ..................

Storage Temperature Range ..o

........................ -0.3V to +6V Thermal Resistance Junction to Exposed Pad (EP)...........3°C/W
................ -0.3V to (VIN + 6V) Lead Temperature (soldering, 10S) ............cccceeveeenn... #300°C

Note 1: LX has internal clamp diodes to PGND and IN. Applications that forward bias these diodes should take care not to exceed
the IC’s package power-dissipation limits.

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
(VIN = VEN = Vyp = 12V, VypL = 5V, VyL = 3.3V, Vsync = 0V, VFB = 0.5V, Ta = -40°C to +85°C, typical values are at Ta = +25°C,

unless otherwise noted.)

PARAMETER | CONDITIONS MIN TYP MAX | UNITS

IN/VP

IN and VP Voltage Range 4.5 14 V

VDL Voltage Range VP = VDL 4.5 5.5 \Y

VL Output Voltage IlvL = 5mA 3.3 V

VDL Output Voltage lvpL = 50mA 5 vV
Not switching, no load 2.7

IN + VP Supply Current fg = 500kHz, no load, VIN = 12V 45 mA
L =1.5pH VIN = 4.5V 28

VL Supply Current fs = 500kHz, Vv = 3.8V from separate supply 1.6 mA

VDL Supply Current fs = 500kHz, VypL = 5.5V from separate supply 25 mA

IN + VP Shutdown Current Vp = V|N = 13.2V, VEN = VypL = VyL = unconnected 10 20 pA

VL Undervoltage Lockout LX starts/stops switching, VL rising 3 3.1 v

Threshold 2us rising/falling edge deglitch VyL falling 2.8 2.9

VDL and IN Undervoltage LX starts/stops switching, VIN rising 4.4 y

Lockout Threshold 3us rising/falling edge deglitch VN falling 3.8

BST

BST Shutdown Supply Current VEN = 0V, VIN = Vyp = VBST = VypL = 5V 10 pA

PWM COMPARATOR

E\(le\llgﬂyComparator Propagation 5mV overdrive 16 ns

COoMP

COMP Clamp Voltage, High 1.8 vV

COMP Slew Rate V/us

COMP Shutdown Resistance From COMP to GND, VEN = OV 7 Q

MAXIMN




12V. 8A. 1.2MHz[&EHIE7 28

ELECTRICAL CHARACTERISTICS (continued)

(VIN = VEN = Vyp = 12V, VypL = 5V, VyL = 3.3V, Vsync = 0V, VFB = 0.5V, Ta = -40°C to +85°C, typical values are at Ta = +25°C,

unless otherwise noted.)

PARAMETER | CONDITIONS MIN TYP MAX | UNITS
ERROR-AMPLIFIER
FB Regulation Voltage VP = V|N = 4.5V to 14V 0.594 0.6 0.606 V
Open-Loop Voltage Gain 1kQ from COMP to GND 95 dB
Error-Amplifier Unity-Gain Parallel 10k, 160pF from COMP to GND 20 MHz
Bandwidth
Error-Amplifier Common-Mode 0 15 v
Input Range
Error-Amplifier Maximum Output B
Current Veowmp = 1V ! mA
FB Input Bias Current VFg = 0.6V -35 nA
REFIN
REFIN Input Bias Current VREFIN = 0.6V -60 nA
REFIN Common-Mode Range 0 1.5 \
LX (All Pins Combined)
LX On-Resistance, High Side ILx = -180mA VBsT - VX = 5V 36 64 mQ
LX On-Resistance, Low Side ILx = 180mA 25 40 mQ
- Sourcing 7 8 10
LX Current-Limit Threshold RiLim = 100kQ — A
Sinking 7 8 10
RiLim Range 40 200 kQ
Vix = 14V = V|N +50
LX Leakage Current VEN = OV pA
Vix =0V, VN = 14V -50
o RFREQ = 50kQ 0.85 1 1.1
LX Switching Frequency MHz
RFREQ = 100kQ 0.45 0.5 0.55
RFReEQ Range 50 200 kQ
LX Minimum On-Time 80 ns
Maximum RMS LX Output Current | (Note 1) 10.5 A
EN/SS
EN Input Logic-Low Threshold 0.6 V
EN Input Logic-High Threshold 1.2 \
VEN = OV 1
EN Input Current HA
VEN = 14V 7
SS Charging Current Vss = 0.45V 6 8 10 pA
REFIN Discharge Resistance 500 Q
Current-Limit Startup Blanking 110 Clock
cycles
Restart Time 900 Clock
cycles

MAXIMN
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12V. 8A. 1.2MHzfE/E&FT 55

ELECTRICAL CHARACTERISTICS (continued)
(VIN = VEN = VWwp = 12V, VypL = 5V, VyL = 3.3V, Vsyne = OV, VFB = 0.5V, Ta =

unless otherwise noted.)

-40°C to +85°C, typical values are at Tao = +25°C,

PARAMETER | CONDITIONS MIN TYP MAX | UNITS
SYNC
SYNC Capture Range 0.25 1.20 MHz
. tLo 100
SYNC Pulse Width ns
tH) 100
ViL 0.4
SYNC Input Threshold \
ViH 1.6
liL 10 nA
SYNC Input Current VsyNne = OV or 3.6V
IIH 7 pA
SYNCOUT
SYNCOUT Frequency Range 0.25 1.2 MHz
SYNCOUT Phase Shift from
SYNCIN or Internal Oscillator Frequency = 1MHz 170 180 190 | Degrees
VOoH VyL-0.4
SYNCOUT Output Voltage IsyncouT = £1TmA vV
VoL 0.2
THERMAL SHUTDOWN
Thermal-Shutdown Threshold When LX stops switching +165 °C
Thermal-Shutdown Hysteresis 20 °C
POWER-GOOD
o,
PWRGD Threshold Voltage Vg falling, 30mV hysteresis, VRerIN > 540mV 90 R/EOFOII\I
PWRGD Falling Edge Deglitch 48 Clock
cycles
PWRGD Output Voltage Low IPWRGD = 4mA 0.03 0.06 Vv
PWRGD Leakage Current VPWRGD = 5.5V, VFg = 0.9V 0.01 1 pA

Note 2: All devices are production tested at Ta = +25°C. Limits over the operating range are guaranteed by design.

MAXIMN
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HRTEF1E

(Typical values are: VIN = Vyp = 12V, VouT = 3.3V, RFReQ = 100k, and Ta = +25°C, circuit of Figure 1.)

EFFICIENCY vs. LOAD CURRENT

EFFICIENCY vs. LOAD CURRENT

EFFICIENCY vs. LOAD CURRENT

100 | F 100 g 100 — 3
% = % e T~ 9% |Vour=5v 2
S E AT T \ N E ,—5, N8
8 aSvalllE 80 7 <] = 80 V7 ///K Sl
T / / 70 0 I
< // Vour = 1.8V / Vo=V £ g 4 \ \ S w //// \
= ouT=1. e S
= . = Vour=1.8V  Vour=3.3V ) /
5 50 Vour=3.3V 5 50 5 50 7, Vout =3.3V
E 40 E 40 E 40 / Vour=1.8V
30 30 30
20 20 20
10 10 10
o LN =12V, Vyou < Ve 2 SV, fs - SO0KER, o LYin=\ve =V, fs - 500Ktz o L=V =12V, fs = S00kHz
0.1 1 10 0.1 1 10 0.1 1 10
OUTPUT CURRENT (4) QUTPUT CURRENT (A) QUTPUT CURRENT (A)
SWITCHING FREQUENCY
REFERENCE VOLTAGE vs. TEMPERATURE vs. INPUT VOLTAGE SWITCHING FREQUENCY vs. RFreq
0,610 5 1200 . 1400 g
£ 1000 : g™ :
— pu =
= 0605 = = 1000
2 S 0 &
S 3 S 800
= 0.600 & 600 £ \
S 600
: | 2 = N
& g 1o £ 40 N
0,595 = =
“ om0 - T~
200
0590 0 0
50 25 0 25 50 75 100 125 5 7 9 1 13 15 0 50 100 150 200 250
TEMPERATURE (°C) INPUT VOLTAGE (V) Rrreq (k)
SHUTDOWN SUPPLY CURRENT
LOAD REGULATION vs. INPUT VOLTAGE CURRENT LIMIT vs. OUTPUT VOLTAGE
0 — 5 10 . 9.0 2
Vour =33V = 9 z 88 Z
005 \\ : = /I :
2 \\ { = 2 8 7 B 8.6 =
i — =
& 010 ~ = / = 84
= \ \ 5 / E g9
2015 N NC SE / z 5
% 0 Vour=1.8V \\ % 5 = 80
%’ - N % 4 % 78
&-025 S va 76
>0 =
= 2 2 // 74
-0.30 &
1 ” 72
-0.35 0 70
0 1 2 3 4 5 6 7 8 0 2 4 6 & 10 12 14 15 20 25 30 35

LOAD CURRENT (A)

MAXIMV

INPUT VOLTAGE (V)

OUTPUT VOLTAGE (V)
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(Typical values are: ViN = Vyp = 12V, VouT = 3.3V, RFREQ

EXPOSED PAD TEMPERATURE

= 100kQ, and Ta = +25°C, circuit of Figure 1.)

HE T FHIEE)

vs. LOAD CURRENT LINE REGULATION
140 - 02 -
0 Tp=+85°C, NO AIR FLOW g ‘ E
— | — § . I Jop §
€ 100 L _—— : g O 080 =0A— 00 3n =
= 80 — w
= Tp = +85°C, 200LFM £ 0
o
&5 60 fTp=+25°C, NO AIR FLOW =
B 40 e 2 01
2 <]
= 2 T =+25°C, 200LF =
B 5 -0.2 T
& 0 [~Ta=-40°C, NO AIR FLOW = 1L0AD = 6A
S 0 S
& — 03
-40
© T =-40°C, 200LFM Y
0 2 4 6 8 5 7 9 1 13 15
LOAD CURRENT (A) INPUT VOLTAGE (V)
RMS INPUT CURRENT DURING
SHORT-CIRCUIT RESPONSE OUTPUT SHORT CIRCUIT
oot o Css = 1000pF N Vour=3.3V |3
E ] ] 045 ‘ 3
Vour o 2vrdiv 040 \\ E:
oV = Css = 1000pF
= 03 [ \\
£ 030 N4
< & ~ —_~
lout " sA/div ; 025 (g = 22,000pF 7
o
0.20
0 = Css - 10,000pF
................. Z 015
: 0.10
_____ | ISR PR M NN N Ry
N o e ; : 0 0.05
| SROTIORT | CORNC IO | T ‘ 0
400us/div 5 7 9 il 13
INPUT VOLTAGE (V)
RMS OUTPUT CURRENT DURING
OUTPUT SHORT CIRCUIT OPEN-LOOP FREQUENCY RESPONSE
40 ; - -
- ‘ 3 40 [t 106.57946kHz-| 2
V =33V -] ¥ s
ouT s =22.0000F |5 S / - crlfe
35 g g S .
= Y : = 0 P
Z 30 ERR V
= -
é 7 40
= 25 i 7 1000
E f 166.6 :
2 _ Csg = 10,000pF : L
g 20 [Cos= 100025 i 3 83 /
= S I
15 2 R
= B3 106.57946kHz
1666 | bkl
10 5 . . » 13 01 1 10 100 1000
INPUT VOLTAGE (V) FREQUENCY (kHz)
MM
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(Typical values are: VIN = Vyp = 12V, VouT = 3.3V, RFREQ = 100kQ, and Ta = +25°C, circuit of Figure 1.)

Vout

lout

VREFIN

Vour

VPwRGD

MAXIMV

BT (EFFIE(4E)
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................ B I /
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R 0
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MAX8654 toc18
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Ve Co
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............ OV
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o Vit 4
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16 COMP P ERAME . fECOMP 5 FB X (A LM A MM 4. ICAL T el Bi=it, COMPP#Bi%#: £ GND.
17 FB SRETA . ¥ FBE S 2 i L AIGND 2 [a) SN BE 4> FE AR A Ok, LR EHEEE. HEE,
W5 ALY -
18 PWRGD MR H . 24 VEg = (90% x VRpr) A K VRgrn > 540mVEF, FFiRHHE AEHEE. SICAT KBk,
WE Y VypL. VINELVy KT UVLOT TR, & 4 ICA FHae Wit zCit, PWRGDHE N BRI -
19 SYNCOUT | TR &It . SYNCOUTHii ti 55 P IR s Al AL AR 22 180°, il LAGES 31 8% 55 56 — N R15 8 Se LA TAE,
KT FAAR A AL -
20 SYNC R4 A . 5250kHz £ 1.2MHz Y #ME0I AR 42 . SYNC#E 3 2 GND, 25 R 4 1 fig.
21 BST I MOSFETBRZhEL . % Fl —40.22nF P 5 L 28 35 % BST B LX.
55_09 % HBGE R . T LX 5| e R — i . HERIrA LX S E BB IF M. ICALTF Wi i,
LX AR A
30, 33 N.C. T PR EREE T
31 EN B AERE. PR AT T M fE/25 [ MAXS654. EN = B fE, R RIS 21 3 AR TR i =X
— EP BRE . EEERKEFBPGNDZ, DMEACEEAERE. EPLENFES GND 5 PGNDAE .

MAXI/MN




12V. 8A. 1.2MHz[&EHIE7 28

FHHEE
L
3 NAXIVI
aN SHUTDOWN > W0 | VL VL MAX8654 "
CONTROL CIRCUITRY |« REG f REG
v CURRENT-LMIT "
_|oBis COMPARATOR
> GENERATOR Ay
THRESHOLD, Y.
o BST
Y
| voumage | |
| REFERENCE 1>—c/ - N
BST CAPACITOR
I\CHARGINGSWITCH <
: >%4E
88 SOFT-START [ =
<
»| CONTROL [ LX
THERMAL ™ Ve e o
SHUTDOWN >
A A q
%*\
ERROR
PWM
REFIN . AMPLIFIER PN aton ¢ o
o B VDL
B -
COMP s +
/M Werp I‘I I-I
COMP LOW + -
DETECTOR OSCILLATOR SYNC
SYNCOUT
B -
SHDN — PWRGD
90% REFIN
REFIN ) I
0.54v:’b o

MAXIMN 0

yG98XVYIN



MAX8654

12V. 8A. 1.2MHz[EEZ BT 85

INPUT
45V T0 14V "
' ST OUTPUT
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EN
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Rps(on 74350 PREMOSFET, 858 (4 75 8 oA 25 JF 36

WR T EARCE.

MAXB654 % I R 3 hil 45 1, A e (20MHz) iR 2
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REHEUVLO)

VNS Vypp KT 4.20V (ML) 8 Vyp (& T3V, UVLOH
BB TP SE. — HiXSHEE A EITREM L,
UVLO¥ by, FRIFREG st e . P& 100mV [,
T kb 41 .

& MOSFET 3K )88 {#tFE (BST)

150 140 0 A3 T 5 B M AR K 0 P s PR T L B
YK MOSFET Sl i, #4576 BST 51 BIATLX 5] 6 2 8]
XL VDL ELJE ST AL . 4K I MOSFET i, ¢
RHLA B R B INE LX S s, A ER & 2 MOSFET
AR STV

WEILIE(FREQ)

SE A PWM AR 3 B9 I S 45 m] iy — > L PH 7E 250k Hz 2
L2MHz G A AT RE BE . A TERAEFREQAGND 2

[A) A FELPH (RprpQ) i B IC A IR M . Rprpq it 5 A 0T
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S

Hob, f NPT R IT AR, BN MHz.

SYNCIfEE(SYNC. SYNCOUT)
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