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ABSOLUTE MAXIMUM RATINGS
V4 10 AGND (NOE 1) -0.3V to +30V

VDD, VGG 10 AGND (NOte 1) ..o -0.3V to +6V
PGND 10 AGND (NOIE 1) .-vveeeeeeeeeeeeeeeeeeeeeeeeeeee oo +0.3V
SHDN, PGOOD, OUT to AGND (Note 1).................. 0.3V to +6V

ILIM, FB, REF, SKIP,

TON to AGND (Notes 1, 2) -0.3Vto (Ve + 0.3V)
DL to PGND (Not€ 1) ..vvvevivere, ..-0.3V to (Vpp + 0.3V)
BST to AGND (NOte 1) ovvoviivioieiiiciecece -0.3V to +36V
DH 0 LX oo -0.3V to (BST + 0.3V)

LX O BST i -6V to +0.3V
REF Short Circuit to AGND........cccoooiiiiiiiii, Continuous
Continuous Power Dissipation (Ta = +70°C)

16-Pin QSOP (derate 8.3mW/°C above +70°C).......... 667mwW

20-Pin QSOP (derate 9.1mW/°C above +70°C).......... 727TmW
Operating Temperature Range ............cc.cccocee. -40°C to +85°C
Junction Temperature...........ccoocvviiiiiii +150°C
Storage Temperature Range ...........cccccoovveenn. -65°C to +150°C
Lead Temperature (soldering, 10S) ........ccccovviviiiaiiannanne. +300°C

Note 1: For the MAX1714B, AGND and PGND refer to a single pin designated GND.
Note 2: SKIP may be forced below -0.3V, temporarily exceeding the absolute maximum rating, disabling over/undervoltage fault
detection for the purpose of debugging prototypes (Figure 6). Limit the current drawn to 5mA maximum.

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

(Circuit of Figure 1, 4A components from Table 1, V+ = +15V, Vcc = Vpp = +5V, SKIP = AGND, Ta = 0°C to +85°C, unless otherwise

noted.) (Note 1)

PARAMETER CONDITIONS MIN TYP MAX UNITS
Battery voltage, V+ 2 28
Input Voltage Range \
Vee, Vbp 45 55
Error Comparator Threshold V4 = 45V 10 28V FB =OouT 0.99 1.0 1.01
(DC Output Voltage Accuracy) SKIP = Voo ' FB = AGND 2.475 2.5 2.525 \
(Note 3) FB = Voo 3267 33  3.333
Load Regulation Error ILoaD = 0to 3A, SKIP = Vce mvV
Line Regulation Error Vce =4.5Vt05.5V, V+ = 4.5V to 28V 5 mV
FB Input Bias Current -0.1 0.1 uA
OUT Input Resistance FB = AGND 100 190 300 kQ
Soft-Start Ramp Time Rising edge of SHDN to full I_jm 1.7 ms
TON = AGND (600kHz) 140 160 180
, V+ =24V, ['TON = REF (450kHz) 175 200 225
On-Time Vourt = 2V ns
(Note 4) TON = unconnected (300kHz) 260 290 320
TON = V¢ (200kHz) 380 425 470
Minimum Off-Time (Note 4) 400 500 ns
Quiescent Supply Current (Vcc) | FB forced above the regulation point 550 750 uA
Quiescent Supply Current (Vpp) | FB forced above the regulation point <1 5 UA
Quiescent Supply Current (V+) 25 40 pA
Shutdown Supply Current (Vce) | VsapN = O <1 5 uA
Shutdown Supply Current (Vpp) | VsApN =0 <1 5 uA
Shutdown Supply Current (V+) | VsapN =0, V+ =28V, Vcc = Vpp = 0 or 5V <1 5 uA
Reference Voltage Vce = 4.5V to 5.5V, no external REF load 1.98 2 2.02 V
Reference Load Regulation IREF = 0 to 50pA 0.01 V
REF Sink Current REF in regulation 10 uA
REF Fault Lockout Voltage Falling edge, hysteresis = 40mV 1.6 \
2 MAXI/V
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ELECTRICAL CHARACTERISTICS (continued)

(Circuit of Figure 1, 4A components from Table 1, V+ = +15V, Vcc = Vpp = +5V, SKIP = AGND, Ta = 0°C to +85°C, unless otherwise

noted.) (Note 1)

PARAMETER CONDITIONS MIN TYP MAX UNITS
Overvoltage Trip Threshold With respect to error comparator threshold (MAX1714A only) 10.5 125 145 %
(D);g;/oltage Fault Propagation FB forced 2% above trip threshold (MAX1714A only) 15 us
Output Undervoltage Protection With respect to error comparator threshold 65 70 75 %
Threshold
Output Undervoltage Protection T T . .

Blanking Time From SHDN signal going high 10 30 ms
Current-Limit Threshold
(Positive Direction, Fixed) PGND - LX, lLim = Vee 90 100 10 mv
Current-Limit Threshold ViLim = 0.5V 40 50 60
(Positive Direction, Adjustable) PGND - LX VILIM = 2.0V 170 200 230 mv
Current-Limit Threshold PGND - LX, SKIP = Vcg, Ta = +25°C, 90 120 140 o
(Negative Direction) with respect to positive current-limit threshold °
Current—le!t Threshold PGND - LX, SKIP = AGND 3 mv
(Zero Crossing)
PGOOD Propagation Delay FB forced 2% below PGOOD trip threshold, falling edge 1.5 us
PGOOD Output Low Voltage ISINK = TmMA 0.4 \
PGOOD Leakage Current High state, forced to 5.5V 1 uA
Thermal Shutdown Threshold Hysteresis = 10°C 150 °C
Vcc Undervoltage Lockout Rising edge, hysteresis = 20mV, 41 44 v
Threshold PWM disabled below this level ' '
DH Gate-Driver On-Resistance | BST - LX forced to 5V 1.5 5 Q
DL Gate-Driver On-Resistance )
(Pull-Up) DL, high state 1.5 5 Q
DL Gate-Driver On-Resistance DL, low state 05 17 0
(Pull-Down)
DH Gate-Driver Source/Sink | by ¢ e to 2.5V, BST - LX forced to 5V 1 A
Current
DL Gate-Driver Source Current | DL forced to 2.5V 1 A
DL Gate-Driver Sink Current DL forced to 2.5V 3 A
) DL rising 35
Dead Time — ns
DH rising 26
SKIP Input Current Logic To disable overvoltage and undervoltage fault detection, 15 01 mA
Threshold Ta =+25°C ' '
PGOOD Trip Threshold Measured at FB with respect to error comparator 8 6 " %
threshold, falling edge
Logic Input High Voltage SHDN, SKIP 2.4 \
Logic Input Low Voltage SHDN, SKIP 0.8 Vv
Logic Input Current SHDN, SKIP -1 1 uA
ILIM Input Current SHDN, SKIP +10 nA
MAXI M 3
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ELECTRICAL CHARACTERISTICS (continued)

(Circuit of Figure 1, 4A components from Table 1, V+ = +15V, Vcc = Vpp = +5V, SKIP = AGND, Ta = 0°C to +85°C, unless otherwise
noted.) (Note 1)

PARAMETER CONDITIONS MIN TYP MAX UNITS
TON Ve Level Vcc-0.4 \
TON Float Voltage 3.15 3.85 \
TON Reference Level 1.65 2.35 Y
TON AGND Level 0.5 V
TON Input Current Forced to AGND or Vcc -3 3 PA

ELECTRICAL CHARACTERISTICS

(Circuit of Figure 1, 4A components from Table 1, V+ = 15V, Vcc = Vpp = +5V, SKIP = AGND, Ta = -40°C to +85°C, unless other-
wise noted.) (Notes 1, 5)

PARAMETER CONDITIONS MIN TYP MAX UNITS
Battery voltage, V+ 2 28
Input Voltage Range \
Vee, Vob 4.5 55
FB = OUT 0.985 1.015
Error Comparator Threshold Ve = 4.5V to 28V,
(DC Output Voltage Accuracy) SKIP = Vo FB = AGND 2.462 2.538 \
(Note 3) FB = VpD 3.25 3.35
TON = AGND (600kHz) 140 180
, V+ =24V, [TON = REF (450kHz) 175 225
On-Time Vout = 2V ns
(Note 4) TON = unconnected (300kHz) 260 320
TON = Vce (200kHz) 380 470
Minimum Off-Time (Note 4) 500 ns
Quiescent Supply Current (Vcc) | FB forced above the regulation point 750 uA
Reference Voltage Vce = 4.5V to 5.5V, no external REF load 1.98 2.02 V
. With respect to error comparator threshold o
Overvoltage Trip Threshold (MAX1714A only) 10 15 %o
Output Undervoltage . o
Protection Threshold With respect to error comparator threshold 65 75 %o
Current-Limit Threshold (Positive B
Direction, Fixed) PGND - LX, ILIM = Vcc 85 115 mV
Current-Limit Threshold ViLim = 0.5V 35 65
(Positive Direction, Adjustable) PGND - LX ViLIM = 2.0V 160 240 mv
Vce Undervoltage Lockout Rising edge, hysteresis = 20mV, PWM disabled below
) 4.1 4.4 \
Threshold this level
Logic Input High Voltage SHDN, SKIP 2.4 \
Logic Input Low Voltage SHDN, SKIP 0.8 \
Logic Input Current SHDN, SKIP -1 1 pA

4 MAXIMN
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ELECTRICAL CHARACTERISTICS (continued)

(Circuit of Figure 1, 4A components from Table 1, V+ = +15V, Vcc = Vpp = +5V, SKIP = AGND, Ta = -40°C to +85°C, unless other-
wise noted.) (Notes 1, 5)

PARAMETER CONDITIONS MIN TYP MAX UNIT
PGOOD Trip Threshold Measured at FB with respect to error comparator 8 - %
threshold, falling edge
PGOOD Output Low Voltage ISINK = TmA 0.4 vV
PGOOD Leakage Current High state, forced to 5.5V 1 HA

Note 1: For the MAX1714B, AGND and PGND refer to a single pin designated GND.

Note 2: SKIP may be forced below -0.3V, temporarily exceeding the absolute maximum rating, disabling over/undervoltage fault
detection for the purpose of debugging prototypes (Figure 6). Limit the current drawn to 5mA maximum.

Note 3: When the inductor is in continuous conduction, the output voltage will have a DC regulation level higher than the error-
comparator threshold by 50% of the ripple. In discontinuous conduction (SKIP = AGND, light-loaded), the output voltage
will have a DC regulation level higher than the trip level by approximately 1.5% due to slope compensation.

Note 4: On-time and off-time specifications are measured from 50% point to 50% point at the DH pin with LX = PGND, VBsT = 5V,
and a 250pF capacitor connected from DH to LX. Actual in-circuit times may differ due to MOSFET switching speeds.

Note 5: Specifications to -40°C are guaranteed by design, not production tested.

goooauo

(Circuit of Figure 1, components from Table 1, ViN = +15V, SKIP = AGND, TON = unconnected, Ta = +25°C, unless otherwise noted.)

EFFICIENCY vs. LOAD CURRENT

EFFICIENCY vs. LOAD CURRENT EFFICIENCY vs. LOAD CURRENT (1.5A COMPONENTS, Voyr = 2.5V,
(4A COMPONENTS, Voyr = 2.5V, 300kHz) (8A COMPONENTS, Voyr = 1.6V, 300kHz) TON = GND, 600kHz)
100 s 10 o g 10 ;
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0 \ b ; y —-\:\\ 90 . 1y ré/ N % ,/ N
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: (Circuit of Figure 1, components from Table 1, ViN = +15V, SKIP = AGND, TON = unconnected, Ta = +25°C, unless otherwise noted.)
. FREQUENCY vs. LOAD CURRENT FREQUENCY vs. INPUT VOLTAGE FREQUENCY vs. TEMPERATURE
(4A COMPONENTS, Vour = 2.5V) (4A COMPONENTS, Vour = 2.5V, lgut = 1A) (4A COMPONENTS, Voyr = 2.5V)
* 350 T TTTIT 1 \O\ ' 3 320 8 330 8
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& 2000 [ SKIP MODE S &
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S 150 S =
& Vi =15V & &
= A/ SKIP MODE = =310
100 y
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=l
0 280 300
0.01 0.1 1 10 0 5 0 15 2 25 30 40 20 0 20 40 60 80
LOAD CURRENT (A) INPUT VOLTAGE (V) TEMPERATURE (°C)
lout AT CURRENT LIMIT vs. CONTINUOUS TO DISCONTINUOUS INDUCTOR INDUCTOR CURRENT PEAKS AND VALLEYS
TEMPERATURE CURRENT POINT vs. INPUT VOLTAGE vs. INPUT VOLTAGE (4A COMPONENTS,
(4A COMPONENTS, Voyr = 2.5V) (4A COMPONENTS, Vour = 2.5V) AT CURRENT-LIMIT TRIP POINT)
1 . 700 e 9 2
£ 600 £ 8 /‘ £
10 L E I £
// g /] PEAK
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= £ // g 6
& — g 40 E s
3 6 Vi =1V — T 5 o r Matey | T
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1
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4 20 0 20 40 60 80 0 5 10 15 20 25 30 0 5 10 15 20 25 30
TEMPERATURE (°C) INPUT VOLTAGE (V) INPUT VOLTAGE (V)
NO-LOAD SUPPLY CURRENT vs. NO-LOAD SUPPLY CURRENT vs. INPUT
NO-LOAD SUPPLY CURRENT INPUT VOLTAGE VOLTAGE (1.5A COMPONENTS,
. (4A COMPONENTS, SKIP MODE, 300kHz) ; (4A COMPONENTS, PWM MODE, 300kHz) ” SKIP MODE, Voyr = 2.5V, 600kHz)
z z e z
600 lcc |_— = 8 / IIN \ = 500 =
= — = ~ <
E ] g ¥ L ——— | 2w
= Z 6 f I =
& = &
3 400 3 / 3 300
> > >
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INPUT VOLTAGE (V) INPUT VOLTAGE (V) Ve, Voo, Vin INPUT VOLTAGE (V)
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(Circuit of Figure 1, components from Table 1, Vin = +15V, SKIP = AGND, TON = unconnected, Ta = +25°C, unless otherwise noted.)

MAXIN
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(4A COMPONENTS, Vout = 2.5V, 300kHz)
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A =Vour, 1V/div
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200ps/div

A =Vouyr, 1V/div
B =INDUCTOR CURRENT, 5A/div
C =DL, 5V/div

LOAD-TRANSIENT RESPONSE
(1.5A COMPONENTS, Vin = 5V,
Vour = 2.5V, 600kHz)
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SHUTDOWN WAVEFORM
(4A COMPONENTS, Vour = 2.5V, 300kHz)

-
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A =Vour, 1V/div
B =INDUCTOR CURRENT, 5A/div
C =DL, 5V/div
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COMPONENT 2.5V AT 4A 1.6V AT 8A 2.5V AT 1.5A
Input Range 7V to 20V 7V to 20V 4.5V t05.5V
Frequency 300kHz 300kHz 600kHz
Q1 High-Side Fairchild Semiconductor International Rectifier International Rectifier
MOSFET 1/2 FDS6982A IRF7811 1/2 IRF7301
Q2 Low-Side Fairchild Semiconductor Fairchild Semiconductor International Rectifier
MOSFET 1/2 FDS6982A FDS6670A 1/2 IRF7301
D2 Rectifier Nihon EP10QY03 Motorola MBRS340T3 Motorola MBR0O520LT1
L1 Inductor 6.8uH 1.5pH 3.3uH
Coilcraft DO3316P-682 Sumida CEP1251R5MC Coiltronics UP1B-3R3
C1 Input Capacitor 100F, 25V (2) 10uF, 25V 100uF, 10V
P P Taiyo Yuden TMK432BJ106KM Taiyo Yuden TMK432BJ106KM Sanyo POSCAP 10TPA100M
. 470uF, 6V (2) 470uF 6V 100pF, 10V
C2 Output Capacitor | o 1o/ T510x477108MO0BAS Kemet T510X477108MOOBAS Sanyo POSCAP 10TPA100M

2. 0oodn

MANUFACTURER USA PHONE [FCAOICJL?;&{;Q;(
AVX 803-946-0690 | [1] 803-626-3123
Central Semiconductor | 516-435-1110 | [1] 516-435-1824
Coilcraft 847-639-6400 | [1] 847-639-1469
Coiltronics 561-241-7876 | [1] 561-241-9339
Fairchild 408-822-2181 | [1] 408-721-1635
International Rectifier 310-322-3331 | [1] 310-322-3332
Kemet 408-986-0424 | [1] 408-986-1442
Matsuo 714-969-2491 | [1] 714-960-6492
Motorola 602-303-5454 | [1] 602-994-6430

814-237-1431
Murata 800-831-9172 [1] 814-238-0490
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Taiyo Yuden 408-573-4150 | [1] 408-573-4159
TDK 847-390-4461 | [1] 847-390-4405
*Distributor
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SHDN | SKIP DL MODE COMMENTS
0 X High Shutdown | Low-power shutdown state. DL is forced to Vpp, enforcing OVP. Icc < 1uA typ.
Below Test mode with OVP, UVP, and thermal faults disabled and latches cleared. Otherwise
1 AGND Switching No Fault normal operation, with automatic PWM/PFM switchover for pulse skipping at light loads
(Figure 6).
Run (PWM) Low-noise operation with no automatic switchover. Fixed-frequency PWM action is
1 Vce | Switching .77 | forced regardless of load. Inductor current reverses at light load levels. Low noise,
Low Noise :
high Iq.
o Run Normal operation with automatic PWM/PFM switchover for pulse skipping at light loads.
1 | AGND | Switching | - peviwy | Best light-load efficiency.
Fault latch has been set by OVP, output UVLO, or thermal shutdown. Device will remain
1 X High Fault in FAULT mode until Vcc power is cycled, SKIP is forced below ground (Figure 6), or
SHDN is toggled.
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FREQUENCY TYPICAL
(kHz) APPLICATION COMMENTS
200 . Use for absolute best
TON = Ve 4-cell Li+ notebook efficiency.
300 4-cell Li+ notebook Considered mainstream
TON = Float by current standards.
Useful in 3-cell systems
450 . for lighter loads than the
TON = REF 8-cell Li+ notebook CPU core or where size is
key.
Good operating point for
600 +5V input compound buck designs
TON = AGND P P uck 0esIg
or desktop circuits.
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* FOR HIGHER MINIMUM INPUT VOLTAGE,
LESS OUTPUT CAPACITANCE IS ACCEPTABLE.

() ARE FOR THE MAX1714B ONLY.

C1=2x10uF/25V TAIYO YUDEN (1812) (TMK432BJ106AM)
02 =6x47uF/6.3V TAIYO YUDEN (1812) (JMK432BJ476MN)
R1+R2 = 5mQ MINIMUM OF PCB TRACE RESISTANCE (TOTAL)
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600 17 +12.5 3.6
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e Voe FB 1
100k our
PGOOD AGND|—€—)
GND
(GND) = () = ARE FOR THE MAX17148 ONLY.
ToN P NOTE: IN THE MAX1714B, AGND AND PGND ARE
T INTERNALLY CONNECTED TO THE GND PIN.
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VBaTT GND IN
ALL ANALOG GROUNDS
CONNECT TO AGND ONLY
VIATO PGND
NEAR 02 SOURCE
MAXIM
MAX1714
, DNANNRN /
/ o N TN
GND
i 7 —
55 at o ,.,0/ out
ILI
o)) /l D1 02 Cout

/ f N Vour

{ ]
AGKD
I~VIATO SOURCE
OF Q2
CONNECT AGND TO PGND T
BENEATH IC, 1 POINT ONLY.
SPLIT ANALOG GND PLANE AS SHOWN. VIATO OUT
NEAR Cour+
VIATO LX
NOTES: "STAR" GROUND IS USED.
D1 IS DIRECTLY ACROSS Q2.

\_

INDUCTOR DISCHARGE PATH HAS LOW DC RESISTANCE.
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1, D & E DO NOT INCLUDE MOLD FLASH

OR PROTRUSIONS

2. MOLD FLASH OR PROTRUSIONS NOT TO
EXCEED .006” PER SIDE.
3. HEAT SLUG DIMENSIONS X AND Y APPLY ONLY
TO 16 AND 28 LEAD POWER-QSOP PACKAGES.

4. CONTROLLING DIMENSIONS:

i INCHES,

QSOP.EPS

INCHES MILLIMETERS

DIM| MIN MAX MIN MAX

061 068 155 173

.004 .0098 | 0.102 0249

035 061 140 135

.008 0L 0.20 031

00735 0098 | 0.191 0.249

SEE VARIATIONS

S0 [ 157|381

399

025 BSC 0.t

635 BSC

230 .244 | 5.84 6.20

010 016 [025 0.41

016 035 0.41

0.89

SEE VARIATIONS

SEE VARIATIONS

n<xz/“:‘1m mcnw%g‘>

071 | .087 | 1.803[ 2.209

oo |8 o

[ &

VARIATIONS:

INCHES MILLIME

ETERS

MIN. MAX. MIN.

MAX. | N

189 196 4.80

498 |16]an|

.0020 | .0070 | 005

0.18

107 123 272

312

.337 .344 8.56

874 |20[aB]

.0500 | .0550 | 1.270

1397

337 1344 8.56

874 |24ac|

0250 1.0300 | 0635

0.762

.386 .393 9.80
0250 |.0300 | 0.635

X[ulo|w]o]w e x‘wl:

9,98 |28/ AD|
0.762

271 .287 6.88

729 |

VI /A X

PROPRIETARY (NFORMATION

1 /VI

TITLE:

PACKAGE OUTLINE, QSOP, .150%, 025" LEAD PITCH
APPROVAL DOCUMENT CONTROL NO.

21-0055

REV
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