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MAX4919B/MAX4920B/MAX4921B
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ABSOLUTE MAXIMUM RATINGS
INTO GND ..o -0.3V to +30V

GP1, GN1to GND ..-0.3Vto +12V
INto GP1 ..o ...-0.3V to +20V
BTOtO GND ..o -0.3Vto +6.1V
BTIO BTO .o -0.3Vto +6V

BTI, ACOK, PWR_ON,ENto GND ...........
HP_PWR, ONOK, PWR_HOLD to GND

-0.3Vto +6V
-0.3V to +6V

Continuous Power Dissipation (Ta = +70°C)
14-Pin TDFN (derate 18.5mW/°C above +70°C) ....... 1482mW

Operating Temperature Range ..............cccceeeoene -40°C to +85°C
Junction Temperature ...........ccovivviiiiiiiiic e +150°C
Storage Temperature Range ..........cccoccocvevvennn. -65°C to +150°C
Lead Temperature (soldering, 10S) .......cccovvvviiiiiiinnn. +300°C

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 = 5V (MAX4919B/MAX4920B) or V|N = 4.2V (MAX4921B), VBT| = 4V, Ta = -40°C to +85°C, unless otherwise noted. Typical values

are at Ta = +25°C.) (Note 1)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
Input Voltage Range VIN 1.2 28 \
Inout Supoly C . | MAX4919B/MAX4920B 77 120 A
nput Su urren
pul SUPPlY N [Maxa9218 75 110 H
VEN = 0V; VIN = 3.9V; MAX4919B/MAX4920B 10 22
UVLO Supply Current luvL pA
VEN = 0V; V|N = 2.1V; MAX4921B 8 18
Shutdown Supply Current IsHDN | VEN = 1.6V, VIN = 3.6V 0.4 2 pA
) MAX4919B/MAX4920B 4.00 4.27 4.54 V
IN Undervoltage Lockout VuvLo | VIN falling
MAX4921B 2.20 2.35 2.50 V
IN Undervoltage Lockout ’ o
Hysteresis °
MAX4919B 6.00 6.38 6.76
Overvoltage Trip Level VovLo |VINrising MAX4920B 5.44 5.80 6.17 \
MAX4921B 4.35 4.65 4.95
IN Overvoltage Lockout ’ o
Hysteresis °
BATTERY SWITCHOVER
BTI Input Range VBTI 2.30 5.50 \
BTI UVLO VuveTl | VBTl falling 2.0 2.15 2.3 V
BTl UVLO Hysteresis 1.5 %
BTI Low-Battery Threshold VLveTl | VBTl falling 2.65 2.82 3 V
BTl Low-Battery Hysteresis 1.5 %
Adapter out, VPWR_HOLD = high,
BTI Supply Current EN = high 7 pA
Ta = +25°C 2
BTl Shutdown Current VBTO = OV HA
Ta = -40°C to +85°C 2.8
INTERNAL pFET
= Ta = +25°C 100
Switch On-Resistance RoN VBT =27V, IgTito A mQ
BTO = 0.5A Ta = -40°C to +85°C 120
Forward-Overload Current Limit ILIm BTO shorted to GND 1.8 A
2 MAXIMN




BEBESL & VBERFENTE
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ELECTRICAL CHARACTERISTICS (continued)

(VIN = 5V (MAX4919B/MAX4920B) or V|N = 4.2V (MAX4921B), VBT| = 4V, Ta = -40°C to +85°C, unless otherwise noted. Typical values
are at Ta = +25°C.) (Note 1)

PARAMETER | SYMBOL | CONDITIONS MIN TYP MAX UNITS

GATE DRIVERS
VGN1 referenced to GND, IgN1 sourcing 1uA; 9 10
MAX4919B/MAX4920B

GN1 Turn-On Voltage VGN1 V
VaN1 referenced to GND, IgN1 sourcing 1UA; 78 8.4
MAX4921B ' ’

GN1 Pulldown Current IGPD VIN > OVLO, VgN1 = 5.5V 30 mA

GP1 Clamp Voltage VeoLamp | VIN - Vap1 when VN = 28V 125 16.5 19.5 V

GP1 Pulldown Resistor RapPD 31 51.5 72 kQ

LOGIC INPUTS (PWR_HOLD, HP_PWR, PWR_ON, EN)

Input-High Voltage ViH VBTl = 5.50V 1.5 Vv
VBTl = 2.3V for PWR_HOLD, HP_PWR and

Input-Low Voltage VL EN: Ve = 3V for PWR_ON 0.4 V

PWR_HOLD, EN Input Leakage ke |EN, PWR_HOLD = GND or 5.5V B +1 UA

Current

PWB_ON, HP_PWR Pulldown RIPD 200 O

Resistance

LOGIC OUTPUTS (ACOK, ONOK)

Output-Low Voltage VoL ISINK = TMA 0.4 \

Output-High Leakage Current 1 pA

TIMING

) Time from UVLO < V|N < OVLO to VgN1 >

IN Debounce Time tINDBC 0.3V, Cani = 500pF 10 25 40 ms

SR . . Time from Vgn1 > 0.3V to ACOK low,

ACOK Blanking Time tBLNKAC CaNi = 500pF 10 25 40 ms

HP_PWR Debounce Time {HPDRC Time for internal pFET to turn on after 10 o5 40 ms
VHP_PWR > VIH

B ) ! VPWR_HOLD = 0V; time for internal pFET to

ACOK One-Shot Time t1SHAC turn off after ACOK < Vo (Figure 1) 488 1220 1952 ms

} ) VPWR_HOLD = 0V; time for internal pFET to
HP_PWR One-Shot Time t1SHHP 1urn off after Visp_pwR > Vi (Figure 2) 488 1220 1952 ms
. ) ) Vgt = 2.7V; VBTO shorted to GND; time for

Current-Limit Blanking Time LM internal pFET current to reduce to 10mA 4 10 16 ms

VgN1 = 0.3V to 8V
} ) (MAX4919B/MAX4920B),

GN1 Turn-On Time tGON VGN1 = 0.3V to 7V (MAX4921B), 10 ms

CGN1 = 500pF

MAXIMN 3
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ELECTRICAL CHARACTERISTICS (continued)

(VIN = 5V (MAX4919B/MAX4920B) or V|N = 4.2V (MAX4921B), VBT| = 4V, Ta = -40°C to +85°C, unless otherwise noted. Typical values
are at Ta = +25°C.) (Note 1)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS

VN rising at 1V/us from 5V to 8V
(MAX4919B/MAX4920B), or from 4V to 7V
(MAX4921B); VaNn1 = 0.3V,

CGN1 = 500pF

GN1 Turn-Off Time tGOFF

VIN rising at 1V/us from OV to 9V, time from

15
ViN = 5V 0 IgN1 = 80% of IgpD bs

Initial Overvoltage Fault Delay tovLO

VN rising at 1V/us from 5V to 8V
(MAX4919B/MAX4920B), or from 4V to 7V
(MAX4921B); VACOK pullup

voltage = 3V; RACOK = 10kQ (Figure 3)

Disable Time tDIs VEN = 2.4V, VgN1 = 0.3V, CgN1 = 500pF 2 us

ACOK Deassertion Delay tACOK 5.8 us

Note 1: All specifications are 100% production tested at Ta = +25°C, unless otherwise noted. Specifications over Ta = -40°C to
+85°C are guaranteed by design.

IREE I
(VBT = 4V, Ta = +25°C, unless otherwise noted.)
GN1 GATE VOLTAGE GN1 GATE VOLTAGE NORMALIZED BATTERY SWITCH Ron
vs. INPUT VOLTAGE vs. INPUT VOLTAGE vs. TEMPERATURE
14 - 14 ‘ o 15 o
MAXA919B | 2 Maxagie | | g g
1 | Ve REFERENCED T0 GND g 1 | Vet REFERENCED TO GND g g 14 g
_ : S
i = =0 EE 1 3
& @ 3 ]
3 = E 10 ]
= = a 09 -~
p = g -
z z ERL |
g o7
2 2
06
0 0 05
2 3 4 5 6 7 20 25 30 35 40 45 50 40 45 10 3% 60 8
INPUT VOLTAGE (V) INPUT VOLTAGE (V) TEMPERATURE (°C)

4 MAXIN
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REBMEREEE)

(VBTI = 4V, Ta = +25°C, unless otherwise noted.)

CURRENT LIMIT NORMALIZED OVLO THRESHOLD
vs. TEMPERATURE vs. TEMPERATURE
40 1.020
38 _, 1015
36 =
o Z 1010
$ " (W)
= 32 /’/ £ 1005
= o
= 30 — R E—— —
Z L~ ——]
£ 28 7 g
s~ /’ = 0,995
26 b~ =
v Z 0990
. =
29 0.985
20 0.980
40 5 10 35 60 85 40 5 10 35 60 85
TEMPERATURE (°C) TEMPERATURE (°C)
NORMALIZED UVLO THRESHOLD
vs. TEMPERATURE ADAPTER POWER-UP RESPONSE
1 020 . !\/\AX491»9/20/21.B toc07
| : " MIAXA919B | VADAPTER
_ 1015 g Lo ) (svfdiv)
2 1010 g {n
% 1005 (5V/div)
= \ VGNT
%1000 —~ o J (5Vaiv)
; 0.995 ~ Lo Vacok
£ 0900 N e ] Vi)
0.985 Vour
oo — 111 b A (5V/div)
T4 45 10 35 60 85 10ms/div
TEMPERATURE (°C)
ADAPTER POWER-UP RESPONSE OVERVOLTAGE RESPONSE
MAX4919/20/21B toc08 MAX4919/20/21B toc09
T N © . MAX49198 | VADAPTER R © 1 MAX49198
B (Vi) BN R n VADAPTER
s S :f N o (2v/div)
——I e asessesesss. RV W TP PP PP P 5V
Lo o (5V/div)
o fe— RS VN1 R A w ViN i
bl e (BV/dIV) ' L ; ' (2V/div)
"j z 5 5 ©ooo | Vaeok Vent
‘‘‘‘ LI ot (5V/div) (5V/div)
.............................. ] -
......... ;L S ) (5V/div)
200ms/div 2us/div

MAXIMN 5
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REBEREMEES)

(VBTI = 4V, Ta = +25°C, unless otherwise noted.)

UNDERVOLTAGE RESPONSE
MAX4919/20/21B toc10
v © MAX4919B
4

v

Tus/div

SV Vapapren
(2v/div)
3V

vy
v (2v/div)

VGn1
(5v/div)

VACoK
(8V/div)

BATTERY-SWITCH TURN-OFF RESPONSE
(PWR_ON FALLING)

MAX4918/20/218B toc12

: Ceri=Cpro=01uF J

1ms/div

SHORT-CIRCUIT RESPONSE

MAX4919/20/218 toc14

¥

‘CBT\‘: 47uF
Cpro=0.1uF

'L;;Q

2m

s/div

VPWR_ON
(5V/div)

VoNoK
(5V/div)

VB0
(2v/div)

810
(500mA/div)

Vi
(2v/div)

VBT0

(2V/div)

1870
(10A/div)

BATTERY-SWITCH TURN-ON RESPONSE
(PWR_ON RISING)

MAX4919/20/21B toc11

1ms/div

BATTERY-SWITCH TURN-ON RESPONSE
(HP_PWR RISING)

MAX4919/20/21B toc13

“““““““““““““““““““““““““““““““

200ms/div

BATTERY SWITCH TURN-ON RESPONSE
(PWR_ON AND PWR_HOLD RISING)

MAX4919/20/218B toc15

400ms/div

VPWR_ON
(5V/div)

1 vonk

(5V/div)

Ve
(2v/div)

I8TI
(500mA/div)

VHp_PWR
(5V/div)

VeI
(V/div)

VBT0
(2v/div)

1 1o

(500mA/div)

PWR_ON
4

(8V/div)

PWR_HOLD

4 (6V/div)

VBT0
(2V/div)

1870
(500mA/div)
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MAX4919B/MAX4920B/MAX4921B
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ADAPTER
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ONE-SHOT

P2 OFF

OFF

STATUS

ON

®1. ACOKDD >3y hDFA I VIH

GN1FSA/N

WERDS.5VEIRICL DT, GN1ZINK Y SEALLICERE)
LTEIX MDONFETOERZREEICT D726 NED
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BEBICACOKN' F7H— hENhZEd, ACOKA SRR
D27 LDOD Y II/OBEADTIVT Y TR A &R
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PWR_ON

PWR_ONIEO 2y I ANDIDTHY . NEBDT.8AX
1 UFaA2—TILLET. PWR_ONZ/\A(ZERE)T
e WEBDRA Y FHA IR &E T, &feo PWR_ON

lF0O2w 2 BAHONOKDFIEE T E 9, ONOKD A —
T RLAHEAIE. PWR_ONDAIRRED RERI AR
DET(R538), 7=72L. Vin< Vuvio. M 2VET <
2.82V (typ)d & =1F, ONOKIF/NA A > E—H > 2T
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EONOKIFT 4 —T I, ONOKIZ/N\AIZHW ET,
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HBUA 2—TJILEn. ONOKIZBTIZKEBEREAH
E93a10020 v 7 LNIVICREY 9 (R65HR),

NYTIRALYF
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INYT V) ZAYFFETHA KUY T, 1=72LBTI <
2.15VDIEEIE. Oy IFIEESDREICHh LD
59 WEDRAYVFIIETFOT 1 TDFFIKIET,
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HP_PWR —————————F -
{HPDBC — B 1— N ;7 777777777777777777777777777777777777777777
< tiHHPp — ‘
| 6Pl
HP_PWR :
ONE-sHOT | | e bomeees ;
OFF OFF —> tGoFr 4— ‘
2 - tigor —> —
STATUS ON ! ¥~ 80% OF ACOK
”””””””””””””””””””””””” ‘ ! PULLUP VOLTAGE
ACOK ‘
2. HP_PWRODD >3y by A I VI K 3. ACOKDT7H—hrDTA4LADIYAIIH
EN  GP1 IN GN1
25ms \\ CHARGE — BT
DEBOUNCER PUMP
ACOK ®
- ~ P2
ONOK — ONE-SHOT
ON/OFF -CURRENT LIMIT
- BLANKING TIME
N/
PWR_ON ' COUNTER
PWR_HOLD ONE-SHOT ~ON/OFF LOGIC
N AKX I—_ 870
MAX49198 P
MAX4920B DEBOUNCER HP_PWR
MAX4921B
|

4. 77202305147 IT5 A
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MAX4919B/MAX4920B/MAX4921B
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, omplementary -

Si5504DC MOSFET/1206-8 +20 290
30 (P-FET)

. 143 Vishay Siliconix
Si5902DC Dual/1206-8 +20 30 (N-FET) www.vishay.com
Si1426DH Single/uDFN-6 +20 30 115

- (N-FET)
Si5435DC Single/1206-8 =20 -30 &
- (P-FET)
FDC6561AN Dual/SSOT-6 +20 30 145
- (N-FET)
. 160
FDG315N Single/uDFN-6 +20 30
(N-FET) Fairchild Semiconductor
FDCE58P Single/SSOT 75 www fairchildsemi.com
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MAX4919B/MAX4920B/MAX4921B
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MAX4919B/MAX4920B/MAX4921B
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MAX4919B/MAX4920B/MAX4921B
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BEELLVBERFEME
NYTFYND=PyIoOasvyo

NYr—=o
(CDOT—5—MIBHESNTND/NNY T —IHKIE. RIRARBENTHSEIIRY EEA. &HO/\YT— BRI,
japan.maxim-ic.com/packages = SR T (), )

oeraL & ~ [* %
s NRSYNT enetsd AP
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| | P
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RITTTTTTING.
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[N/&-1] x e REF.
BOTTOM VIEW

(= 5 opnowaL) _L

L

I —— ﬂm~"“"-wh'T

SIDE VIEW [PRALLAS /M NXKI/VI

THLE! PACKAGE OUTLINE, 6,8,10 & 14L,
TDFN, EXPOSED PAD, 3x3x0.80 mm

TRRIVAL TOCHERT CONTROL N L
~DRAVING NOT TO SCALE- ‘ 21-0137 ‘ H ‘A
COMMON DIMENSIONS PACKAGE VARIATIONS
SYMBOL | MIN. | MAX. PKG. CODE| N D2 E2 e JEDEC SPEC b [(N/2)-1]x e
A 0.70 | 0.80 T633-1 6 [ 1.50£0.10 [ 2.30:0.10 | 0.95BSC | MO229/WEEA |0.40£0.05 | 1.90 REF
D 2.90 | 3.10 T633-2 6 | 1.50£0.10 | 2.30:0.10 | 0.95BSC | MO229/WEEA |0.40£0.05 | 1.90 REF
E 290 | 3.10 T833-1 8 | 1.50£0.10 | 2.30£0.10 | 0.65 BSC | MO229/WEEC |0.30£0.05 | 1.95 REF
Al 0.00 [ 0.05 T833-2 8 | 1.50£0.10 | 2.30£0.10 | 0.65BSC | M0229/WEEC |0.30:0.05 [ 1.95 REF
L 0.20 [ 0.40 T833-3 8 | 1.50:0.10 | 2.3040.10 | 0.65BSC | M0229/WEEC |0.30£0.05 [ 1.95 REF
K 0.25 MIN. T1033-1 0 | 1.50£0.10 [ 2.30£0.10 | 0.50 BSC |MO229/WEED-3 [0.25+0.05 | 2.00 REF
A2 0.20 REF. T1033-2 0 | 1.50£0.10 | 2.30£0.10 | 0.50 BSC | M0229/WEED-3 |0.25:0.05 [ 2.00 REF
T1433-1 14 | 1.70£0.10 | 2.30£0.10 | 0.40 BSC 0.20£0.05 | 2.40 REF
T1433-2 14 | 1.70£0.10 [ 2.30£0.10 | 0.40 BSC 0.20£0.05 | 2.40 REF
1 ALL DIMENSIONS ARE IN mm. ANGLES IN DEGREES.
2. COPLANARITY SHALL NOT EXCEED 0.08 mm.
3. WARPAGE SHALL NOT EXCEED 0.10 mm.
4. PACKAGE LENGTH/PACKAGE WIDTH ARE CONSIDERED AS SPECIAL CHARACTERISTIC(S).
5. DRAWING CONFORMS TO JEDEC M0229, EXCEPT DIMENSIONS "D2” AND “E27, AND T1433-1 & T1433-2.
8. "N IS THE TOTAL NUMBER OF LEADS.
7 E FOR REFERENCE ONLY.
& MARKING IS FOR PACKAGE ORIENTATION REFERENCE ONLY.
S,
DRALLAS /M AXKI/VI
& PACKAGE OUTLINE, 6,8,10 & 14L,
TDFN, EXPOSED PAD, 3x3x0.80 mm
o o = 1,
-DRAWING NOT TO SCALE- ‘ 21-0137 ‘ H ‘4

JFINTVIIRREI  7505)3252.6141 Fax (03)3232-6149
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