19-1245; Rev 2; 5/09

ALUATION KIT

EVA

AVAILABLE

=

MAX1640/MAX164113+5.5V~+26VA I TEIEYT S
CMOSDORIZHAZ A VFE—REBRY/—XT, ¥A420O
Tty HHiED/N Y T RBRICRBETT, REEA.
E—jﬁ_“ujj BE. KO/ NI TIVFREIIHIERT
RELE T, A VRBBDERETRAYF U IEARKZ
a%b /A XN ERTODEF LLBRVEREE
Mz Fz9, MAX1640D/\1 A4 RERIEHICK DT,
BEEEEIZVRICEGLTIZV RDOEMRER
HIBRCTEE 9, MAX1641130—9 1 RERIELHZFHRE
LTWHhEY,
MAX1640/MAX1641 257y T 02/ A ZEH
(PWM)O > bE—ZF. ABBDOPF 7 #)LMOSFET X
1 VFBEXOMEGLED=OICA T3> ELTHE
DONF+ 2)UMOSFETERREE s =R L 9, NED
BROYTT7ONIZFLFa1L—%13. NFv2)LEEH
BREODT—NRSATEEHT. AU T 7L 2R
PIUEIRICEHBRELZ T,
MAX1640/MAX164113., BAXR—ZMD16E>F0O—
QSOP/ N\ —TRHEEINET,

PIVr—=3y
Ny T ) BRED RS
SUTRNYT =TV BXU
IN—L by T7aAoE1—%
INITAT—ZFI
A= T RERGR

INAXI MV

RAAZERANRE. ATELT],
RLYFE—FBRY/—R

HE

* HE:95%

& ANEREEH : +5.5V~+26V

¢ AIEHAOEREEE : 2V~24V

¢ BAT1—T4H1420)V:100% (& OV 77D 1)
¢ PWMEE : &K500kHz

. Eﬁﬂ%iﬁ%&(#7>a V)

¢ NYT—2 1 16EQSOP

* Elllbtﬁﬂj*ﬁﬁ 2% (MAX1641)
5.3% (MAX1640)

BE
PART TEMP RANGE PIN-PACKAGE
MAX1640C/D 0°C to +70°C Dice*
MAX1640EEE+ -40°C to +85°C 16 QSOP
MAX1641C/D 0°C to +70°C Dice*
MAX1641EEE+ -40°C to +85°C 16 QSOP

*FAUETp = +25CDDC/NT A= THOMRIESNTIVE T,
+138a(Pb) 7)) —/ROHSH#ER/ Ny T — DR LT

: 1R BN (E 5
d—RLREE
?%%EEE_E Vit = +5.5V T0 +26V -
PCSEE ==
§ f e — . N LDOH
INY DT TINY T ) FEER >— PRV
.  S— Y
EViEtE
TOFF NDRV
= Rrorr
TOP VIEW P o REF PGND
Lot [1] [16] In
TOFF [2] [15] LDoH o5
f— SET
0 5] amman [ row
o[4] maAxi640 i3] noRv os-
MAX1641 MAKXIN
ce [3] 2] peno MAX1640
reF [ | [11] cs+ cc TERM
SeT [7] [10] cs- GND LDoL
1
TERM 8 9] 6ND
a o] I
R =
QSOP -
MAXIM Maxim Integrated Products 1

AF—5— MIBAREFRTHY . HERURYDHDIREEN DY) FT, RETOBRIIEERT -5 — haSRLTZE 0,

flifg. #MHA. FETIBIEICDOULVTIEMaxim Direct (0120-551056)ICHEE

(japan.maxim-ic.com)%Z ZEL fZ2& |y,

bEWEELSD. MaximDD T THA +

LI LXVIN/OPILXVIN


http://japan.maxim-ic.com

MAX1640/MAX1641

RAIZERAR. ATEL].
RLYFE—FEBR/—X

ABSOLUTE MAXIMUM RATINGS

INTO GND ..o -0.3V to +28V
LDOHto IN......... +0.3V to -6V

LDOL to GND -0.3Vto +6V
PDRV to GND (VLDOH - 0.3V) to (V|N + 0.3V)
NDRVtO GND .....ooovviioiiiiiiiiccie -0.3V to (VLpoL + 0.3V)
TOFF, REF, SET, TERM, CC to GND ...... -0.3V to (VLpoL + 0.3V)
DO, DItO GND ... -0.3V to +6V
CS+,CS-t0GND ....oooiiiiiiiicee e -0.3V to +28V
PGND t0 GND ... +0.3V

Continuous Power Dissipation (Ta = +70°C)

QSOP (derate 9.6mW/°C above +70°C)...........c......... 772mW
Package Junction-to-Ambient Thermal Resistance (6ya)

(NOE 1) 1o, 103.7°C/W
Package Junction-to-Case Thermal Resistance 6Jc)

(NOEET) Lo 37°C/W
Operating Temperature Range

MAXTBA_EEE ..o -40°C to +85°C
Storage Temperature Range ...........cccooovernnen, -65°C to +150°C
Lead Temperature (soldering, 10S€C) .........cccovvviiiriinenn +300°C

Note 1: Package thermal resistances were obtained using the method described in JEDEC specification JESD51-7, using a four-
layer board. For detailed information on package thermal comsiderations, refer to japan.maxim-ic.com/thermal-tutorial.
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 = +12V, Vout = 6V, Circuit of Figure 1, 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 Range VIN 55 26 V
Linear-Regulator Output _ _ VIN - VIN - VIN -
Voltage, V|N Referenced Vipor | VIN =5.5V10 26V, ILoap = 010 20mA 5.5 5.0 4.5 v
Linear-Regulator Output B _
Voltage, Ground Referenced ViLDoL VIN = 5.5V to 26V, ILoaD = 0 to 20mA 4.5 50 55 V
Full-Scale Current-Sense MAX1640 142 150 158
mV
Threshold MAX1641 147 150 153
Quarter-Scale Current-Sense MAX1640 36 42 48
mV
Threshold MAX1641 34 375 41
Current-Sense Line Regulation VIN = Vourt + 0.5V to 26V 0.03 %IV
. MAX1640 0.1 0.4
Output Current Compliance VouT = 2V to 24V %IV
MAX1641 0.1
) DO or D1 = high 2 4 mA
Quiescent V|N Supply Current
DO = D1 = low (off mode) 500 pA
Output Current in Off Mode DO =D1 = low 1 pA
VLpoL Undervoltage Lockout 4.05 4.20 4.35 V
Reference Voltage VREF 1.96 2.00 2.04 V
Reference Load Regulation IREF = 0 to 50pA 4 10 mV
VseT Input Current 1 PA
FET Drive Output Resistance PFET and NFET drive 12 Q
Off-Time Range 1 10 us
Off-Time Accuracy RTOFF = 62kQ 1.7 2.2 2.7 us
Pulse-Trickle Mode Duty-Cycle DO = low, D1 = high, RTOFF = 100k 27 33 40 ms
Period
Pulse-Trickle Mode Duty Cycle B e B o
(Note 2) DO = low, D1 = high, RToFF = 100kQ 125 %
2 I 1K1V
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ELECTRICAL CHARACTERISTICS (continued)

(VIN = +12V, Vout = 6V, Circuit of Figure 1, Ta = 0°C to +85°C, unless otherwise noted. Typical values are at Ta = +25°C.)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
PWM Maximum Duty Cycle 100 %
Input Low Voltage ViL DO, D1 0.8 Y
Input High Voltage VIH DO, D1 2.4 \
Input Leakage Current lIN Do, D1 +1 pA
ELECTRICAL CHARACTERISTICS
(VIN = +12V, Vout = 6V, Circuit of Figure 1, Ta = -40°C to +85°C, unless otherwise noted.)
PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
Input Voltage Range VIN 55 26 \
Linear-Regulator Output v VIN = 5.5V to 26V, VIN - VIN - vV
Voltage, VIN Referenced LDOH ILoaD = 0 to 20mA 55 4.5
Linear-Regulator Output VIN = 5.5V to 26V,
Voltage, Ground Referenced Vipou lLoaD = 0 to 20mA 45 55 v
Full-Scale Current-Sense MAX1640 141 159
mV
Threshold MAX1641 146 154
Quarter-Scale Current-Sense MAX1640 34 48
mV
Threshold MAX1641 33 42
Output Current Compliance VouT = 2V to 24V (MAX1640) 0.4 %IV
Quiescent VN Supply Current DO or D1 = high 4 mA
Output Current in Off Mode DO =D1 = low 1 pA
VLpoL Undervoltage Lockout 4.0 4.4
Reference Voltage VREF 1.94 2.06 \
Reference Load Regulation IREF = 0 to 50pA 10 mV
VseT Input Current 1 uA
FET Drive Output Resistance 12 Q
Off-Time Range 1.5 8 us
Off-Time Accuracy RTOFF = 62kQ 1.5 2.5 us
F’ul;e-Tnokle Mode Duty-Cycle DO = low, D1 = high, RTOFF = 50k o5 49 ms
Period
PWM Maximum Duty Cycle 100 %
Input Low Voltage ViL Do, D1 0.8 \
Input High Voltage ViH DO, D1 2.4 V
Input Leakage Current IIN Do, D1 +1 uA
Note 2: This ratio is generated by a 1:8 clock divider and is not an error source for current calculations.
AKX/ 3
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(Circuit of Figure 1, Ta = +25°C, unless otherwise noted.)

MAX1640 MAX1640
EFFICIENCY vs. OUTPUT VOLTAGE OUTPUT CURRENT vs. INPUT VOLTAGE OUTPUT CURRENT vs. OUTPUT VOLTAGE
100 ] T —Ts 1510 ‘ ‘ ‘ . 1510 5
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OUTPUT VOLTAGE (V) INPUT VOLTAGE (V) OUTPUT VOLTAGE (V)
MAX1641 MAX1641 QUIESCENT CURRENT
OUTPUT CURRENT vs. INPUT VOLTAGE OUTPUT CURRENT vs. OUTPUT VOLTAGE vs. INPUT VOLTAGE (NO-LOAD)
1,550 ‘ . 1560 . 29 ‘ ‘ -
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INPUT VOLTAGE (V) Vout (V) INPUT VOLTAGE (V)
OFF-MODE SUPPLY CURRENT
(NO-LOAD) SWITCHING FREQUENCY vs. RroFr LINE-TRANSIENT RESPONSE
0.65 . 10000
063 2 4
= g S
E 061 e :
= 2 =000 \‘ 2
Z 059 \ > N Vour =+ A
& TaA=+85°C | — 2 |
=2 057 — § ! -
2 s |4 Th=e5C__=" 1 & 100 = vour-+6V=]
2 0% — 1w | =
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TR P 7]
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0.47 B
0.45 1 ' .
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INPUT VOLTAGE (V) Rrorr (k) A: OUTPUT CURRENT, D1=D0=1 1A/div

B: INPUT VOLTAGE, 10V/div
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S ==
REFIHEERE)
(Circuit of Figure 1, Ta = +25°C, unless otherwise noted.)
CURRENT-MODE CHANGE RESPONSE TIME EXITING OFF MODE
A A !
0A
ov
B B
2ms/div 20us/div
Vin=12V, Vsgr =1V, Rioap = 42, NO OUTPUT CAPACITOR ViN=12V, Rioap = 4Q
A: OUTPUT CURRENT, D0=D1=0 1A/div A:DO=D1=1 2V/div
B: LOAD VOLTAGE, AC coupled, 500mV/div B: OUTPUT CURRENT, 0.5A/div
i ¥ & AR
i F B e
1 LDOL W%K@ﬁa\/ I\%Ei—ﬁ—t L/TC{E |\D\y7°'}7rj I\U:Tl/:"—:l l/_gllilljjo O‘]UFO):I\/%\/-U—tAr?UF@
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[ VBEOREIZSRL TS,

3,4 D1,D0 | 4 2F VAN, BEFE— RZEBIRLFT(XR).

5 CC | EBARIL—THEAN, 0.01pFDIAVF U HTGNDIZ/ YA /AL T &L
6 REF | UZ7 7L 2BEEA(VRer = 2V)o 0.1pFD I F U TREFAGNDIZ/NA /YR LT EE L,
7 seT | BABIRAD, SETICOV~VRer (I = Vser / 13.3Rsensp) DEREZEIINL CARED B L NI &RTEL T

{rEZsby. H2Zz3,

8 TERM %kﬂjﬁ%&ﬁ}%ﬁﬁ)\j}o VTERM’J“Jj?I/\/Z%E%Eiét\ :l\//\ol/—‘gﬁ{mlntﬂa)PWMf‘yq‘@
Uty U THEDPTF ¥ RILFETZ A 7ICLET,

9 GND TR
10 Cs- BOERREI/NL—F AN
i CS+ EQOEREEI/NL—FAD

12 PGND | B RSA/NNBRERI S FORY

13 NDRV | #7233 ONF+ R I)LFETEHRRREDT — RS T

14 PDRV | PFYRILFETODS — b RS54 T

LboH | PEBDANEREE L KOy 779 MU ZPLFIL—FHA, 0.33uFDI> 7 FTLDOHEINIC

15 INAISZLTLES N,

16 IN BEREAN. REOEROY T7O M) ZFLF1L—F AN
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SETOEEIIAXTEZONET,
R1 =R2 (VRer / VSET -1); 10kQ < R2 < 300kQ

Z Z T\ VRgr=2VTVseTlIFREEDE B LI
L&E9d,

1. HABHELNILDER

D1 DO MODE OUTPUT CURRENT (A)
0 0 OFF 0
0 1 Top-Off VsET / (13.3RSENSE)
. VsEeT / (13.3RSENSE)
1 0 Pulse-Trickle 12.5% duty cycle
1 1 Fast Charge | VRer/ (13.3RSENSE)
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Lmax = (VouTmax x 10us) / IR
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FHAZE R

FHREERIS. >3 bFr—5 17— R 2 EEROMOSFET
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COMPONENT MANUFACTURER
Sumida CDRH125 series
Inductor Coilcraft DO03316P series
Coiltronics UP2 series
International Rectifier IRF7309
MOSFETs —
Siliconix S14539DY
) Dale WSL-2010 series
Sense Resistor -
IRC LR2010-01 series
) AVX TPS series
Capacitors -
Sprague 595D series
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. Motorola
Rectifier IN5817-IN5822
Nihon NSQO3A04
EBsR DE IR
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MAX1640/MAX164113, TN\ ZA AV KE—RD
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ENEIFonEd,

KEBART7 T V=23 20TlE. MOSFETD/ N —2
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MOSFETICBWCTERADRERERTT, BEFEE RS
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