19-1381; Rev 0; 7/98

g
MAX16780 0 00 00000000000000000

DC-DCOOODODODOO10300000ODOO/NIMH/NICAO

gbiligbodgbooobboobobooboaboabo
goboobboooboooooooo.sryvoooonood
ooooooo37pA0 0O

gobbooogiooNOOogoMOSFETO O D DOOOOU
gbgboodbobooboooboobooboooboabgab
gbooobooobooobmpPRMIDOOO0ODOODOO
gbooboobooboobobobdlrimmddOOOupMAX
ooooooooo

obOooooooboos.3vouooooooooonog
gobooboooz20b00o0boog+2vO+5.5vO0000
ooboooboobobooobobooso0A0OnOnOn
gboobooooooeobononooDbdOMAX1e780
OoooooooooooOoPRI/PFOOODDODOCODO
A0 0 0000000000 0OO00O000000a0

gboobodod
0Dooo
0000o0ooooo
000000000000
00000000000000
00000000

INAKXI WV

10200000000
oooooooonnbe-Delnnnn

gg

gboooooobooooooo.srv
oobdobdoo%
obooooobom@mooooooboooon
gobodupmAXDOOOMMOO1.2mm0d
oooooOooo37pAll.5vO000000085pAl
Uz2pAl0000O0O0O0OO0OOoOoon
a
O

ubobooobaood

Dual Mode™O 0O OO0 3.3V
00205.5v

00b00010000045mAI3.3v000
0000020 000090mA]3.3v00O0
ooboooobooooooooooooEeMioOO

O 0o O

ug

PART TEMP. RANGE PIN-PACKAGE

MAX1678EUA -40°C to +85°C 8 UMAX

Note: To order these devices shipped in tape-and-reel, add a -T
to the part number.
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ABSOLUTE MAXIMUM RATINGS

BATT, OUT,LX, SHDNto GND ........coooooviiiiiii, -0.3V to +6.0V Operating Temperature Range ............c.c.coceee. -40°C to +85°C
OUT, LX CUITENE. ..t 1A Junction Temperature
FB, PFI, PFO to GND -0.3V to (VouT + 0.3V) Storage Temperature Range ...........cccccceoeenen. -65°C to +165°C
Reverse Battery Current (Ta = +25°C) (Note 1) ............... 220mA Lead Temperature (soldering, 10S€C) ......c.coovvvviiiiinrnn. +300°C
Continuous Power Dissipation (Ta = +70°C)

UMAX (derate 4.1mW/°C above +70°C) .......ccccceevvnrnne. 330mwW

Note 1: The reverse battery current is measured from the Typical Operating Circuit’s input terminal to GND when the battery is con-
nected backward. A reverse current of 220mA will not exceed package dissipation limits but, if left for an extended time
(more than 10 minutes), may degrade performance.

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

(VBATT = VSHDN = 1.3V, ILoaD = 0, FB = GND, Ta = 0°C to +85°C, unless otherwise noted. Typical values are at Ta = +25°C.)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
\l\//l(;ﬂgt;m Operating Input VBATT(MIN) 07 v
\l\//loalggsm Operating Input VBATT(MAX) 55 N
Start-Up Voltage (Note 2) RL = 3kQ, Ta = +25°C 0.87 \
Start-Up Voltage Tempco -2 mV/°C
Output Voltage (Fixed Mode) VouTt VFB < 0.1V 3.16 3.3 3.44 \
E,)A\L(thﬁ;tt;/;zal\%lijea)nge External feedback 2.0 55 \
FB Set Voltage VFB External feedback 1.19 1.23 1.26 \
N-Channel On-Resistance Vout = 3.3V 1 1.5 Q
P-Channel On-Resistance Vout = 3.3V 1.5 2.2 Q
P-Channel Catch Diode Voltage IDIODE = 100mA, P-channel switch off 0.8 Vv
Maximum Peak LX Current [LX(MAX) 550 mA
On-Time Constant K 0.9V < VBATT < 3.3V (ton = K/ VBATT) 5.60 8 11.2 V-us
Quiescent Current into OUT lQ,ouT VouT = 3.5V 37 65 pA
Quiescent Current into BATT lQ,BATT 4 8 pA
Shutdown Current into OUT IsHDN,oUT | VouT = 3.5V 0.1 1 LA
Shutdown Current into BATT ISHDN,BATT | VBATT = 1V 2 35 pA
Efficiency n ILOAD = 20mA, VBATT = 2.5V (Figure 7) 90 %
FB Input Current VFB = 1.3V 0.1 10 nA
PFI Trip Voltage VILPFI Falling PFI hysteresis 2% 590 614 632 mV
PFI Input Current VpF| = 650mV 0.1 10 nA
PFO Low Output Voltage VoL Vpr = 0, Vout = 3.3V, IsiNk = TmA 0.04 0.4 V
PFO Leakage Current VpFI = 650mV, VpFo = 6V 0.01 1 LA
SHDN Input Low Voltage ViL 0.2xVBaTT| V
SHDN Input High Voltage VIH 0.8 x VBATT v
SHDN Input Current SHDN = GND or BATT 0.1 10 nA
2 MNAXI/V
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ELECTRICAL CHARACTERISTICS
(VBATT = VSHDN = 1.3V, ILoAD = 0, FB = GND, Ta = -40°C to +85°C, unless otherwise noted.) (Note 3)

PARAMETER SYMBOL CONDITIONS MIN MAX UNITS
\l\//lcji(;r;:m Operating Input VBATT(MAX) 55 N
Output Voltage (Fixed Mode) Vourt VFB < 0.1V 3.12 3.48 Vv
&ﬁﬁg:&g\%i;@inge External feedback 2.0 55 \
FB Set Voltage VFB External feedback 117 1.28 \
N-Channel On-Resistance VouTt = 3.3V 1.5 Q
P-Channel On-Resistance Vout = 3.3V 2.2 Q
On-Time Constant K 0.9V < VBATT < 3.3V (toN = K/ VBATT) 5.60 11.2 V-us
Quiescent Current into OUT IQ,ouT Vout = 3.5V 65 pA
Quiescent Current into BATT 1Q,BATT 8 HA
Shutdown Current into OUT ISHDN,0UT | VouT = 3.5V 1 LA
Shutdown Current into BATT ISHDN,BATT | VBATT = 1V 3.5 pA
FB Input Current VFB = 1.3V 10 nA
PFI Trip Voltage VIL,PFI Falling PFI hysteresis 2% 580 642 mV
PFI Input Current VPF|I = 650mV 10 nA
PFO Low Output Voltage VoL VpF| = 0, Vout = 3.3V, IsiINk = TmA 0.4 \Y
PFO Leakage Current VpF| = 650mV, VpFo = 6V 1 pA
SHDN Input Low Voltage ViL 0.2 x VBATT %
SHDN Input High Voltage VIH 0.8 x VBATT %
SHDN Input Current SHDN = GND or BATT 10 nA

Note 2: Start-up is guaranteed by correlation to measurements of device parameters (i.e., switch on-resistance, on-time, off-time,
and output voltage trip point).
Note 3: Specifications to -40°C are guaranteed by design and not production tested.
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(Circuit of Figure 7 (Fixed Mode, 3.3V) or Figure 8 (Adjustable Mode), Ta = +25°C, unless otherwise noted.)
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(Circuit of Figure 7 (Fixed Mode, 3.3V) or Figure 8 (Adjustable Mode), Ta = +25°C, unless otherwise noted.)

NO-LOAD BATTERY CURRENT BATT AND OUT QUIESCENT CURRENT
EFFICIENCY WITH DIFFERENT INDUCTORS vs. INPUT VOLTAGE vs. TEMPERATURE
90 o 1000 —T—TT— = 45 T T 3
- Vearr=1.2V § N N N g o | Vparr=1.3V - E
8 HF———Vor=33v 42 = VouT =5.0V g Vour =36V = g
M ILoAD = 20mA = R1=3MQ, R2=1MQ =~ 35 | FB=GND — ouT
80 H 1 = \ | I I <§_ /
= N = —
= - . & Vour=3.0V % 0 =
€5 Hrrl =1 HH 3 \ \\ FB = GND £
2 0 HeH FeH H H H £ 100 N 3
2 g 2 S g B = AN —— g
et TR ER ROR-R AN S~ =
=8 =l el g = 3
O H e e TEE e 2 Vour = 2.4V 10
E S 32 2 | R1 = 1MQ, R2 = TMQ leatt
N e e L1=47uH 5
s S S8 B EES sumpacosz4no | ||
50 10 0
GOLCRAFT SUMDA MURATA oK 0 05 10 15 20 25 30 35 40 45 50 40 20 0 20 40 60 80 100
INPUT VOLTAGE (V) TEMPERATURE (°C)
SHUTDOWN BATTERY CURRENT ON-TIME CONSTANT (K) MINIMUM START-UP INPUT VOLTAGE
vs. INPUT VOLTAGE vs. TEMPERATURE vs. LOAD CURRENT
12 T T o 9.0 T T z 13 " " r o
3.3V FIXED MODE g Vearr =13V g L1 = 47uH g
< 10 | L1=47uH pal b 88 I\ E 12 | SUMIDA CD43-470 . ]
= SUMIDA CD43-470 7 = \ s 3.3V FIXED MODE L
z / I 86 [\ €1 wmour ’///
s 8 4 = =
DIODE
/ = DN 2 [omeN A
E ’ g \\ z /y / 1\
(&) = i |
&5 / w 82 N s W = WITH EXTERNAL
s 4 ” = N = SCHOTTKY DIODE
2 / z 80 \\ = 08 (FIGURE 3) ]
52 4 78 S~ 07
0 76 06
o 1 2 3 4 5 & 40 20 0 2 40 60 80 100 0 5 10 15 2 2 30 3
INPUT VOLTAGE (V) TEMPERATURE (°C) LOAD CURRENT (mA)
MAXIMUM LOAD CURRENT MAXIMUM LOAD CURRENT MAXIMUM LOAD CURRENT
vs. INPUT VOLTAGE vs. INPUT VOLTAGE vs. INPUT VOLTAGE
(L1 = 22uH) (L1 = SUMIDA 47,H) (L1 = TDK 47,H)
140 1 1 1 1 L’ i 140 1 1 1 1 i 140 1 1 z
L1 = 22uH AT e L1 =47uH g L1 = 47uH L] g
_ 120 | SUMIDA CD43-220— /A4 £ _ 120 | sumipaco4s-47o £ _ 120 | TDKNLC453232T-470K E
<< << <<
§100 . ‘// / gwoo [ §1oo
g Vour =24V // // g Vour=3.3V | g
2 8 y 3 % // ER) Vour =33V
() [an} a
§ 60 /\\/ § 60 VOUT_24V //// ,/ <9c 60 / /5’ ///<
= = > AaNE = /
= / Voyr =33V = W/ // Yoor =30V 2 40 Your=24V /// Vour =5.0v
= / = 7 = /7
= /4 v 5o‘v = 4/// = )/ i d
20 7 ‘OUT‘= : ‘ 20 7 20 //
0 0 0
0 05 1015 20 25 30 35 40 45 50 0 05 1015 20 25 30 35 40 45 50 0 05 1.0 15 20 25 30 35 40 45 50
INPUT VOLTAGE (V) INPUT VOLTAGE (V) INPUT VOLTAGE (V)

MAXIMN 5

8L9LXVIN



MAX1678

10200000000
Oooonoononobe-DCOOnnn

godoomoon
(Circuit of Figure 7 (Fixed Mode, 3.3V) or Figure 8 (Adjustable Mode), Ta = +25°C, unless otherwise noted.)
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V'?HLFL;E DESCRIPTION MANUFACTURER PHONE
595D-series tantalum Sprague 603-224-1961
4.7 to 47
TAJ, TPS-series tantalum AVX 803-946-0690
TDK 847-390-4373
4.7 t0 10 X7R ceramic
AVX 803-946-0690
4.7 to 22 X7R ceramic Taiyo Yuden 408-573-4150
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TRANSISTOR COUNT: 840

gooddg

1 1 1 [

INCHES MILLIMETERS

MIN MAX MIN MAX
A |0.036 |0.044 |0.91 111
Al |0.004 |0.008 |0.10 0.20
B [0.010 [0.014 [0.25 0.36
C |0.005 |0.007 |[0.13 0.18
D |0116 [0420 [2.95 3.05
e 0.0256 0.65
E [o0116 [0120 [2.95 3.05
H [0.188 (0198 |4.78 5.03
L |0.016 [0.026 [0.41 0.66
o | 0° 6° 0° 6°
/|

T e T

NOTES

1. D&E DO NOT INCLUDE MOLD FLASH

2. MOLD FLASH OR PROTRUSIONS NOT TO EXCEED .15SmmC.006".
3. CONTROLLING DIMENSION: INCHES

8LUMAXD.EPS

VI /AKX

PROPRIETARY [INFORMATION

1 /VI

TIILE:

8LD uMAX PACKAGE OUTLINE DWG.

APPROVAL DOCUMENT CONTROL NO.

21-0036

REV

D

Vi
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