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ABSOLUTE MAXIMUM RATINGS

Ve, IN, SHDN t0 GND ..o -0.3V to +6V
{1\ (o Ao o T +0.3V
GND tO PGND.....oooiiiiiiiicc et +0.3V
COMP, FB, TOFF, FBSEL, REF to GND .....-0.3V to (Vcc + 0.3V)
LX Current (NOtE 1) ...ccoiiiiieeiiiiiie e 5.1A
REF Short Circuit to GND Duration .............cccccvvveeenn. Continuous
ESD ProteCtioN .......ccciiiiiiieiiieeeeee e +2kV

Continuous Power Dissipation (Ta = +70°C)
16-Pin QSOP (derate 14mW/°C above +70°C;

part mounted on 1in2 of 10Z COPPEN) .....ccecevvevreecreerrenne. 1.12w
Operating Temperature Range ...-40°C to +85°C
Storage Temperature Range...............ccccceeveeene -65°C to +150°C
JUNCLION TEMPEIALUIE ...ceeiiiiiiie e +150°C
Lead Temperature (soldering, 10S) ........ccccceeeeiiiiveeeeannns +300°C

Note 1: LX has internal clamp diodes to PGND and IN. Applications that forward bias the diode should take care not to exceed the IC’s

package power dissipation.

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 = Vcc = +3.3V, FBSEL = GND, Ta = 0°C to +85°C, unless otherwise noted. Typical values are at Ta = +25°C.)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
Input Voltage VIN, Vcc 3.0 55 \
FBSEL = Vcc 2487 2525 2.563
FBSEL =
VIN= +3V 10 +5.5V, unconnected 1.492 1515 1.538
ILoap =0 to 3A,
VeB = Vout FBSEL = REF 1791 1.818 1.845
Preset Output Voltage VouTt (MAX1830) \Y
FBSEL = GND 1.084 1.100 1.117
VIN= +3.7V to +5.5V,
— FBSEL = REF
ILo/.\_D =0to 3A, (MAX1831) 3.283 3.333 3.383
VFB = Vout
. Vce=VIN= +3V to +5.5V, IL.oap = 0,
Adjustable Output Voltage Range FBSEL = GND VREF VIN \
AC Load Regulation Error 2 %
DC Load Regulation Error 0.4 %
Dropout Voltage Vbo Vce=VIN= +3VY, ILoaD = 3A 150 330 mv
Reference Voltage VREF 1.089 1.100 1.111 \Y
Reference Load Regulation AVRer | IREF = -1pA to +10pA 0.5 2 mV
Current-Limit Threshold LMt 4.0 4.8 54 A
Maximum Output RMS Current louT(rRMS) | (Note 4) 34 A
Idle Mode Current Threshold Iim 0.2 0.6 1.0 A
) . VIN = 4.5V 45 90
PMOS Switch On-Resistance RoN, P | ILx = 0.5A
VIN =3V 50 110
mQ
. . VIN = 4.5V 55 95
NMOS Switch On-Resistance RoN, N ILx = 0.5A
VIN =3V 55 100
Switching Frequency f (Note 2) 1 MHz
No-Load Supply Current IN+Icc | VEB= 1.2V 325 750 A

MAXIN
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ELECTRICAL CHARACTERISTICS (continued)
(VIN = Vce = +3.3V, FBSEL = GND, Ta = 0°C to +85°C, unless otherwise noted. Typical values are at Ta = +25°C.)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS
i:—g)lg\lvz GND, into Vcc and IN pins; LX =0 0.2 20
Shutdown Supply Current — - - HA
SHDN = GND, into IN with LX =0 0.2 20
SHDN = GND, into IN with LX = 3.3V 0.1 20
Thermal Shutdown Threshold TsHDN | Hysteresis = 15°C 165 °C
Undervoltage Lockout Threshold VuvLo | VIN falling, hysteresis = 90mV 1.8 2.6 2.8 \Y
FB Input Bias Current IFB VEg = 1.2V 0 70 300 nA
RToOFF = 110kQ 0.85 1.00 1.15 Us
Off-Time torr RTOEE = 44kQ 0.3 0.4 0.5 ps
RTOEE = 440kQ 3.0 3.9 5.0 ps
Startup Off-Time 4 0 tofFr us
Minimum On-Time toN (Note 2) 0.40 ps
Soft-Start Time (Note 3) 30256 cycles
SHDN Input Current ISHON | SHDN = 0 or Vce -0.5 0.5 PA
SHDN Logic Input Low Voltage ViL 0.8 Y,
SHDN Logic Input High Voltage ViH 2.0 Y,
FBSEL Input Current -5 5 HA
FBSEL = GND 0.2 \Y
FBSEL = REF 0.9 1.3 \Y
FBSEL Logic Thresholds FBSEL = unconnected 0.7 0Vce 0.7o0Vce v
-0.2 +0.2
FBSEL = Vcc Vcc-0.2 Vcc+ 0.2 \
ELECTRICAL CHARACTERISTICS
(VIN = Vce = +3.3V, FBSEL = GND, Ta = -40°C to +85°C, unless otherwise noted.) (Note 5)
PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS
Input Voltage VIN, Vce 3.0 55 \%
FBSEL = Vcc 2.475 2.575
ViN=+3V 0 +5.5V, EﬁfoEnLn;cted 1.485 1.545
ILoaDp = 0 to 3A,
VB = Vout FBSEL = REF 1.782 1.854
Preset Output Voltage VouT (MAX1830) \%
FBSEL = GND 1.078 1.122
:/ng:;:s g;/otggs.sv, FBSEL = REF 3.267 3.399
" (MAX1831)
VrB = Vout
AXIMW 3
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ELECTRICAL CHARACTERISTICS (continued)
(VIN = Vce = +3.3V, FBSEL = GND, Ta =-40°C to +85°C, unless otherwise noted.) (Note 5)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS
Adjustable Output Voltage Range \—/CGCI\TDVIN = +3V10+5.5V, ILoap = 0, FBSEL VREF VIN \
Reference Voltage VREE 1.078 1.122 \
Current-Limit Threshold lumiT 3.9 5.4 A
Idle Mode Current Threshold lim 0.14 1.0 A

. . VIN = 4.5V 90
PMOS Switch On-Resistance Ron, P | ILx = 0.5A

VIN = +3V 110
mQ

) . VIN = 4.5V 95

NMOS Switch On-Resistance RoN, N | ILx = 0.5A

VIN = +3V 100
No-Load Supply Current IN+Icc | VEB = 1.2V 750 HA
FB Input Bias Current IFB VEB = 1.2V 0 360 nA
Off-Time toFF RTOEE = 110kQ 0.8 1.2 ps

Note 2: Not production tested.

Note 3: Soft-start time is measured with respect to the number of cycles on LX.

Note 4: This is a metal migration limit. Maximum output current may be limited by thermal capability to a lower value than this.
Note 5: Specifications from 0°C to -40°C are guaranteed by design, not production tested.

goodadad

(Circuit of Figure 1, Ta = +25°C, unless otherwise noted.)

EFFICIENCY vs. OUTPUT CURRENT EFFICIENCY vs. OUTPUT CURRENT EFFICIENCY vs. OUTPUT CURRENT
(ViN=5.0V, L=1.5pH) (ViN=3.3V, L=1.5pH) (frwm = 300kHz2)
[T ] i ;o
Vout =3.3V ~\ g LU~ ~\ g L Wahs- \ §
90 |—Rrorr = 3%kQ ol 13 = 90 1] Ll 2 90 7 ™ N\ s
A I~ / L \ \
N Il o ey A3 TN / .
8 = AN 85 y =8 \ 8 7 Vout = 1.8V
£ 80 W Bl /4:’/ T\\\ £ 80 A “ \ 3 80 ’ﬁ‘ ViN=3.3V
> piBERes o > YK Vout = 1.5V IS / RToFF = 160kQ
g dll7a ‘* Vour =18V || 2 75 / / Vour=2.5V  —RrorF = 62kQ 2 / \ L=25uH
S /(4 Rrorr = 75kQ o / _ o \ "
o // N 2 / Rrorr = 39kQ e / S Vour = 1.8V
o 70 Vout = 1.5V 0 70 T 70 f out = L.
- 1 Rrorr = 824Q . [ 1] 5[] vin=sov
65 f QFF = 65 ~Vour =18V 65 / Rrorr = 220kQ
60 // 60 |_Rrorr = 51kQ 60 L=52puH
55 / 55 55 /
50 50 50
0.001 0.01 0.1 1 10 0.001 0.01 0.1 1 10 0.001 0.01 0.1 1 10
OUTPUT CURRENT (A) OUTPUT CURRENT (A) OUTPUT CURRENT (A)
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(Circuit of Figure 1, Ta = +25°C, unless otherwise noted.)

NORMALIZED OUTPUT ERROR SWITCHING FREQUENCY
vs. OUTPUT CURRENT vs. OUTPUT CURRENT STARTUP AND SHUTDOWN
0 ) 10 s 1200 ‘ ‘ ‘ o - MAX1830 toc06
\ £ VinN=5.0V, E |
— AT g Vour = 1.5V, L= 1.5uH g t
S 0.05 BN E 1000 ouT M >§ I_
x L] | \ - ! h'- Iy .
g 0 - [ — f 1A/div
& b & 800 , e ,i-l
2 -0.05 A g f
% N ) Y % 600 / ——— e NP R I A VsHDN
- 11 = —~—] 5V/div
@ 010 =y =5.0v xw = i\gv g / Viy= 3.3V - |
> Vour=15v | | |Vour=1 = 400 Z15V L= i
% 015 - s L= s / Vour = 1.5V, L= 1.5pH /_/"7|
o I 1
= 200 Vour
020 f ——— L — o
-0.25 0
0.001 0.01 01 1 10 0 05 10 15 20 25 30 400us/div
Vin =33V, Vour = 1.5V,
OUTPUT CURRENT (A) OUTPUT CURRENT (A) Rour = 050 Rroe = 8242, L= 15pH
LOAD-TRANSIENT RESPONSE LINE-TRANSIENT RESPONSE
MAX1830 toc07 MAX1830 toc08
== I = VN
-—_— 2V/div

Vour
“WW\# S

f AC-COUPLED - _ i

%
— ,,.4-""_‘-""‘-. Vout
50mV/div

lour i ] AC-COUPLED
— e — .
0 == 2A/div
10us/div 20us/div
Vin=3.3V, Vour = 1.5V, Vout = 1.8V, lout = 1A,
Rroer = 82kQ, L = 1.5pH, loyt = 0.1A TO 3A Rrorr = 75kQ, L = 1.5pH
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MAX1830/MAX1831
MAXIMUM RECOMMENDED CONTINUOUS
OUTPUT CURRENT vs. TEMPERATURE
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INCHES MILLIMETERS 5

S— |~ DIM| MIN | MAX | MIN | MAX 2
A2| 055 061 1.40 155

- A losl |68 | 155 | 173
H H H H H H H E/2 Al].004 |.0098 [0102 | 0249
N\ |
B |.008 |02 |020 | 031
A@Jr C |.0075 | 0098 | 0491 | 0.249
H _|_ SEE_VARIATIONS
' 150 | 157 [381 | 399
025 BSC 0635 BSC
’ 230 | 244 |584 | 620
010 | 06 025 | 04l
016 | 035 | 041 | 0.89
SEE_VARIATIONS
- [ 8 Jo s

Q|Z|C|>|xT(v (Mo

__LILILI”LILILIIJH

-l e BAH" h X 45-——| VARIATIONS:
_L A2 INCHES MILLIMETERS
) ) I Al C MIN. | MAX. | MIN. [ MAx.[N
(j_lj_lj_lj_l:u: A { ‘ _f/- [ Dlass [196 | 480 | 498 [16]aa
1 L s|.0020 |.0070 | 005 | o048
1 1 N E f D|337 |.344 |8se | 874 |eolap
D (o4 s|.os00 |.0550 | 1270 [ 1397
L L_ D|337 [.344 [8se |s74 |edlac]
s|.0eso |.0300 | 0635] 0762
D[386 [.393 |9.80 |998 [2glan]
s [.0es0 | .0300 | 0635 | 0762
NOTES: =
1>. D & E DO NOT INCLUDE MOLD FLASH OR PROTRUSIONS.
2. MOLD FLASH OR PROTRUSIONS NOT TO EXCEED .006° PER SIDE. 4?;.;!...{1 Xl zvi
3>, CONTROLLING DIMENSIONS: INCHES. T
4>, MEETS JEDEC MD137. PACKAGE_DUTLINE, QSOP, 150", 025" LEAD PITCH
APPROVAL 'DOCUMENT CONTROL NO. REV 1
21-0055 D /1

/IZIIZIDDEI N

<FILN I RASH

0169-005100000000003-30-16100001000
\_ ) TEL.(03)3232-6141  FAX. (03)3232-6149
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