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BLUEX

INTRODUCTION

The BX100 product is a high integration
solution for lithium-ion/polymer battery
protection. BX100 contains advanced
power MOSFET, high-accuracy voltage
detection circuits and delay circuits.
BX100 is put into an ultra-small DFN 2x2-
6 package and only one external
component makes it an ideal solution in
limited space of battery pack.

BX100 has all the protection functions

required in the battery application including

over-charging, over-discharging, over-
current and load short circuiting protection
etc. The accurate over-charging detection
voltage ensures safe and full utilization
charging. The low standby current drains
little current from the cell while in storage.

The device is not only targeted for digital
cellular phones, but also for any other Li-
lon and Li-Poly battery-powered
information appliances requiring long-
term battery life.

MAIN APPLICATIONS

. One-Cell Lithium-ion Battery Pack
. Lithium-Polymer Battery Pack
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FEATURE HIGHLIGHTS

. Protection of Charger Reverse

Connection

. Protection of Battery Cell Reverse

Connection

. Integrate Power MOSFET with 55mQ

RssooN) -

. Over-temperature Protection
. Overcharge Current Protection
. Two-step Overcurrent Detection

- Over-discharge Current
- Load Short Current Protection

. Charger Detection Function

. 0V Battery Charging Function

. Low Current Consumption @ 300nA(typ)
. High accuracy delay times

. RoHS Compliant and Lead (Pb) Free

. Ultra-small DFN 2x2-6 Package
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BLUEX

APPLICATION CIRCUIT
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PACKAGE PIN DEFINITION

BX100 Datasheet

1C XXXX
Pin Symbol Description
12 GND Ground, connect the negative terminal of the battery to this pin
3 VDD Power Supply
4 VOC Internal voltage, connected with external capacitor
5 NC No Connect
6 VM The negative terminal of the battery pack
7 EP Exposed Pad, connected to Ground
1D XXXX
Pin Symbol Description
1 GND Ground, connect the negative terminal of the battery to this pin
2 VOC Internal voltage, connected with external capacitor
3 VDD Power Supply
4 NC No Connect
56 VM The negative terminal of the battery pack
7 EP Exposed Pad, connected to Ground
DFN 2x2-6L DFN 2x2-6L
GND 1 g Pesssssssssssnns § § 6 VM NC 1; ..:o --------------- é g 6 VM
GND |2 7 {i5| NC voc [2ii 7 iis{vm
VDD | 3 L 14| VOC VDD |3} fuccvcvrsnnd ia| NC
....... EP EP
(TOP VIEW) (TOP VIEW)
1C XXXX 1D XXXX
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ABSOLUTE MAXIMUM RATINGS

(Note: Do not exceed these limits to prevent damage to the device. Exposure to absolute maximum rating
conditions for long periods may affect device reliability.)

PARAMETER VALUE UNIT
VDD ,other pins. -0.3t0 5 V
VM -5t05 v
Operating Ambient Temperature -40 to 85 °C
Maximum Junction Temperature 125 °C
Storage Temperature -55 to 150 °C
Lead Temperature ( Soldering, 10 sec) 300 °C
Power Dissipation at T=25°C 04 w
Package Thermal Resistance (Junction to Ambient) 6ua 250 °C/W
Package Thermal Resistance (Junction to Case) Buc 130 °C/W

ELECTRONICAL CHARACTERISTICS
Typical Ta = 25 °C

Parameter Symbol Test Condition Min. Typ. Max. Unit
Detection Voltage
Deggﬁg%“@gteag . Veu 4.370 4.420 4.470 v
Re%‘;esrgr{f‘éﬁgg . VoL 4.130 4.220 4.290 v
20 | a0 | am |
F?e\fgggés\%ﬁ;gg% Vor 2.75 2.90 3.05 v
Char%,eglggf‘:”"” Vor -0.07 -0.12 0.2 v
Detection Current
verglrhyae lovs Vop=3.5V 18 2.2 2.6 A
Current Consumption
e b ™| lope | Von=3.5V, VM =0V 280 nA
Current Gonsumptionin |0 Vop=2.0V 180 nA
VM Internal Resistance
Internal Besistance between | puo | Voo=3.5V, VM=1.0V | 150 320 600 kQ
Internal Resistande between | s | Voo=2.0v, vM=1.0v | 50 100 200 kQ
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FET on Resistance

Equivalent FET on Resistance| Rss(on)| Vop=3.5V Ivm =1.0A 45 55 70 mQ

Over Temperature Protection

Over Temperature Protection| T, 100 120 140 ‘c
Over Temperature o
Recovery Point TsHp 90 100 110 C

Detection Delay Time

Overcharge Voltage Detection| Tcu 500 mS
Over-discharge Voltage
Detection Tou 40 mS
Over-discharge Current _
Detection Delay Time Tiov Vop=3.5V 6 mS
Load Short-Circuit Detection _
Delay Time TsHoRT Vop=3.5V 75 uS
6
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FUNCTIONAL DESCRIPTION
BX100 monitors the voltage and current of a battery and protects it from being damaged due to

overcharge voltage, overdischarge voltage, overdischarge current, and short circuit conditions
by disconnecting the battery from the load or charger. These functions are required in order to
operate the battery cell within specified limits.

The device requires only one external capacitor. The MOSFET is integrated and its Rss(ON) is

as low as 55 mQ typical.

NORMAL OPERATING MODE
If no exception condition is detected, charging and discharging can be carried out freely. This

condition is called the normal operating mode.

OVERCHARGE CONDITION 1
When the battery voltage becomes higher than the overcharge detection voltage (Vcu) during

charging under normal condition and the state continues for the overcharge detection delay time
(tcu) or longer, BX100 turns the charging control FET off to stop charging. This condition is
called the overcharge condition. The overcharge condition is released in the following two cases:
1, When the battery voltage drops below the overcharge release voltage (VcL), the BX100 turns
the charging control FET on and returns to the normal condition. 2, When a load is connected
and discharging starts, the BX100 turns the charging control FET on and returns to the normal
condition. The release mechanism is as follows: the discharging current flows

through an internal parasitic diode of the charging FET immediately after a load is connected
and discharging starts, and the VM pin voltage increases about 0.7 V (forward voltage of the
diode) from the GND pin voltage momentarily. The BX100 detects this voltage and releases

the overcharge condition. Consequently, in the case that the battery voltage is equal to or

lower than the overcharge detection voltage (Vcu), the BX100 returns to the normal

condition immediately, but in the case the battery voltage is higher than the overcharge
detection voltage (Vcu),the chip does not return to the normal condition until the battery

voltage drops below the overcharge detection voltage (Vcu) even if the load is connected. In
addition, if the VM pin voltage is equal to or lower than the overcurrent detection voltage

when a load is connected and discharging starts, the chip does not return to the normal

condition.

7
© BlueX Microelectronics Confidential. All Rights Reserved.



BLUE‘[ BX100 Datasheet

Remark If the battery is charged to a voltage higher than the overcharge detection voltage (Vcu) and the
battery voltage does not drops below the overcharge detection voltage (Vcu) even when a heavy load, which
causes an overcurrent, is connected, the overcurrent do not work until the battery voltage drops below the
overcharge detection voltage (Vcu). Since an actual battery has, however, an internal impedance of several
dozens of mQ , and the battery voltage drops immediately after a heavy load which causes an overcurrent is
connected, the overcurrent work. Detection of load short-circuiting works regardless of the battery voltage.

OVERDISCHARGE CONDITION
When the battery voltage drops below the overdischarge detection voltage (VoL) during

discharging under normal condition and it continues for the overdischarge detection delay time
(tor) or longer, BX100 turns the discharging control FET off and stops discharging. This condition
is called overdischarge condition. After the discharging control FET is turned off, the VM pin is
pulled up by the Rvwmp resistor between VM and VDD in BX100. Meanwhile when VM is bigger
than 1.5 V (typ.) (the load short-circuiting detection voltage), the current of the chip is reduced to
the power-down current (Irpn). This condition is called power-down condition. The VM and VDD
pins are shorted by the Rvwp resistor in the IC under the overdischarge and power-down
conditions.

The power-down condition is released when a charger is connected and the potential

difference between VM and VDD becomes 1.3 V (typ.) or higher (load short-circuiting

detection voltage). At this time, the FET is still off. When the battery voltage becomes the
overdischarge detection voltage (VoL) or higher (see note), the BX100 turns the FET on and
changes to the normal condition from the overdischarge condition.

Remark If the VM pin voltage is no less than the charger detection voltage (VcHa), when the battery under
overdischarge condition is connected to a charger, the overdischarge condition is released (the discharging

control FET is turned on) as usual, provided that the battery voltage reaches the overdischarge release voltage

(Vpu) or higher.

OVERCURRENT CONDITION
When the discharging current becomes equal to or higher than a specified value (the VM pin

voltage is equal to or higher than the overcurrent detection voltage) during discharging under
normal condition and the state continues for the overcurrent detection delay time or longer, the
BX100 turns off the discharging control FET to stop discharging. This condition is called
overcurrent condition. (The overcurrent includes overcurrent or load short-circuiting.) The VM

and GND pins are shorted internally by the Rvwms resistor under the overcurrent condition. When
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a load is connected, the VM pin voltage equals the VDD voltage due to the load. The
overcurrent condition returns to the normal condition when the load is released and the
impedance between the B+ and B- pins becomes higher than the automatic recoverable
impedance. When the load is removed, the VM pin goes back to the GND potential since the VM
pin is shorted the GND pin with the Ryus resistor. Detecting that the VM pin potential is lower

than the overcurrent detection voltage (Viov1), the IC returns to the normal condition.

LOAD SHORT-CIRCUITING CONDITION

If voltage of VM pin is equal or below short circuiting protection voltage (Vsnort), the BX100 will
stop discharging and battery is disconnected from load. The maximum delay time to switch
current off is tsHort. This status is released when voltage of VM pin is higher than short

protection voltage (Vshorr), such as when disconnecting the load.
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PACKAGE INFORMATION

1C XXXX

CO.15K45'(PAD SIZE:43X6T* MIL)
C0.20%45'(PAD SIZE:42X66* MIL)

D D2
|
|
I <
' []0.08 MAXIC
SEATING PLAME
| e b = 2
NOTES :
1. ALL DIMENSIONS ARE IN MILLIMETERS.
PACKAGE TYPE 2. DIMENSION b APPLIES TO METALLIZED TERMINAL
JEDEC QUTLNE MQ=229 MO-229 AMD IS MEASURED BETWEEN 0.15mm AND 0.30mm
PKG CODE|  WDFN({X206) WDFN(Y206) FROM THE TERMINAL TIP. IF THE TERMINAL HAS
STODAST | Wi oo | WAE L MG 1 HOM | I, THE OPTIONAL RADIUS ON THE OTHER END OF THE
:I g;g g;g Egg ggg gﬁ:' gzg TERMINAL, THE DIMENSION b SHOULD NOT BE
R T T MEASURED IN THAT RADIUS AREA,
T ) [ [ T CE 3. BILATERAL COPLANARITY ZONE APPLIES TO THE
= S e T Ben EXPOSED HEAT SIMK SLUG AS WELL AS THE
E 2.00 B5C 2.00 B5C TERMINALS.
e 0.65 BSC 0,65 BSC
Kk Jozo] — | - Joze] — ] -
E2 D2 L LEAD FINISH
i MIN. | NOM. | MAX, | MIN. | NOM. | MAX, | MIN. | NOM. | MAX, |Pue Tin| PPF FRREGEEROE
& AZXEE* WL 0.55 | 0.60 | 065 | 1.35 | 1.40 | 1.45 | 0.25 | 0.30 | 0.35 W W V20200
,& 43567 ML 0.95 | 1.00 | 1.05 | 1.55 | 1.60 | 1.65 | 0.20 | 0.25 | 0.30 W W M/ A

&"*"ﬁﬁﬁﬂ%‘:,Wﬁﬂﬁ%ﬁ*ﬁ?ﬁﬁﬁﬂ,lﬁ@?ﬁ:ﬂ#ﬁbondmg diagramFr.
™" is an universal characler, which means maybe reploced by specific character, the actual character
please refers to the bonding diagram.
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D D2
Nd
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EXPOSED THERMAL
TOP VIEV PAD ZONE BOTTOM VIEW
MILLIMETER
SYMBOL
MIN | NOM | MAX
A 0.70 0.75 0. 80
Al 0 0. 02 0. 05
- b 0.25 | 030 | 0.35
I l | | | c 0.18 0.20 0.25
—l I 1 I 1 I D 1.90 2.00 | 2.10
D2 .50 | 1.60 | 1.70
O —
= e 0. 65BSC
Nd 1. 30BSC
E 1.90 2.00 | 2.10
E2 0.90 | 1.00 1. 10
K 0. 20 -
L 0.20 | 025 | 0.30
h 0.15 | 0.20 | 0.25
L/Fi ik R Y
ML) 6OX47
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