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Single Cell Li-ion/Polymer Battery Protection IC

PT6001 GENERAL DESCRIPTION

PT6001 FEATURES

The PT6001 battery protection IC is designed for ® High-precision Battery Voltage Detection:
protecting single cell lithium-ion/polymer battery from being » Overcharge Detection Voltage:
damaged or overall lifetime degrading due to over-charge, Vocp = 3.650 ~ 4.475V, Accuracy: £20mV
over-discharge, and/or over-current condition. The » Overcharge Release Voltage:
ultra-small package and minimum required external AVocr =0.05~0.25V
components make it easy to integrate PT6001 into the » Over-discharge Detection Voltage:
limited space available of any battery pack. The accurate Voop = 2.1 ~ 3.3V, Accuracy: £80mV
+20mV overcharging detection voltage ensures safe and full » Over-discharge Release Voltage:
battery capacity charging. The extremely low power-down AVopr =0~ 0.5V
quiescent current resulted in the device only drains > Discharge Overcurrent Detection Voltage:
insignificant current from the cell in storage stage. Voo = 0.05 ~ 0.25V, Accuracy: £10mV
With auto recovery function, the device is more users » Charge Overcurrent Detection Voltage:
friendly to applications that encounters fault conditions in Vocip =-0.05 ~-0.25V, Accuracy: £20mV
common. » Load Short-circuiting Detection Voltage:
Voo = 0.25~0.60V, Accuracy: +100mV
PT6001 APPLICATIONS ® High-withstanding-voltage device is used for charger
®  Lithium-ion rechargeable battery packs connection pins: 28V
® Lithium-ion Polymer rechargeable battery packs ® (V battery charging function or OV battery charge
inhibiting function
®  Sleep mode enable or disable
®  Low current consumption
» Operation mode: 3.50A (typ.), 6UA (max.)
» Power-down mode: 0.5uA (max.)
®  Wide operating temperature range
®  Auto recovery function
®  Small package: SOT23-6
PT6001 TYPICAL APPLICATIONS
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Figure1. PT6001 Typical Application Circuit
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ShenZhen ChipSourceTek Technology Co. , Ltd.
Single Cell Li-ion/Polymer Battery Protection IC
PT6001 ORDER INFORMATION
TEMPERATURE ORDERING PART
PACKAGE TRANSPORT MEDIA MARKING
RANGE NUMBER
S0T23-6 -40°C~85°C PT6001E23F-XX Tape and Reel 3000 units B6AXX
Note1: XX is showed for optional parameter as table1.
Part Number [Voce] | [Vocr] | [Voor] | [Voor] | [Voow] | [Vsce] | [Voce] | [Toce] | [Tooe] | [Toow] | [Tsce] | [Toci]
v) v) v) v) mvV) | (mvV) | (mV) (s) (ms) | (ms) | (us) | (ms)
PT6001E23F-AD 4280 | 4.080 | 3.000 | 3.000 80 500 -100 | 1.000 128 8 280 8
PT6001E23F-CA 4300 | 4.100 | 2400 | 2500 250 500 -250 | 1.000 128 8 280 8
PT6001E23F-CB 4175 | 4.000 | 2.800 | 3.000 150 500 -150 | 1.000 128 8 280 8
Part Number 0V Battery Charge Function Sleep Mode ODIP Release Condition ODIP Release Voltage
PT6001E23F-AD Available Yes Load Removed Voo
PT6001E23F-CA Available Yes Load Removed Voo
PT6001E23F-CB Available Yes Load Removed Voo

Table.1 Ordering Part Number’s Optional Parameter (1% xE)
Note2: Please contact our sales office for the products with detection voltage value other than those specified above.
Note3: *** is refer to package information.
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ShenZhen ChipSourceTek Technology Co. , Ltd.
Single Cell Li-ion/Polymer Battery Protection IC
PT6001 PIN ASSIGNMENT
0
op [ [6] vss
cs [Z]  jmem vec
PT6001
oc [3] NC
\_
Figure2. PT6001 Pin Configuration of Package
PT6001 PIN DESCRIPTIONS
PIN NUM
PIN NAME DESCRIPTIONS
SOT23-6
1 oD Output of over-discharge detection
2 CS Pin for charge negative input
3 0oC Output of over-charge detection
4 NC No Connection
5 VCC Power supply
6 VSS Ground
PT6001 ABSOLUTE MAXIMUM RATINGS wore)
Value UNIT
SYMBOL ITEM
Min. Typ. Max.
Vee Input voltage between VCC and GND Venp - 0.3 Venp + 12 V
Ves CS Input voltage Vec - 28 Vec + 0.3 V
Voc OC pin Ves-0.3 Vee + 0.3 V
Vop 0D pin Venp - 0.3 Vee + 0.3 v
Po Power dissipation (SOT23-5) 0.25 W
Topr Operating temperature -40 85 ‘C
Tste Storage temperature -55 150 ‘C
Noted: Exceeding these ratings may damage the device
PT6001 RECOMMENDED OPERATING RANGE
VALUE UNIT
SYMBOL PARAMETER -
Min. Typ. Max.
Vee Supply Voltage 2.0 3.7 5.0 V
TEL: +86-0755-27595155 27595165 Page 3

FAX: +86-0755-27594792
WEB:Http://www.ChipSourceTek.com
E-mail: Sales@ChipSourceTek.com  Tony.Wang@ChipSourceTek.com



http://www.crmicro.com/
Administrator
图章


R F B BRAFTA A TR F]

ShenZhen ChipSourceTek Technology Co. , Ltd.
Single Cell Li-ion/Polymer Battery Protection IC
PT6001 ELECTRICAL CHARACTERISTICS
Vec = 4.2V, Ta = 25°C unless otherwise specified
Symbol Parameter Condition Min. Typ. Max. Unit | TC1 | TC2
Voltage between VCC and GND 1.5 6.0
Vee Operating input voltage v
Voltage between VCC and CS 1.5 28
Viocwa | 0V battery starting charger voltage 0V battery charging function 0 0.7 1.5 1 2
Vons | 0V battery stopping charger voltage 0V battery charge inhibiting function 0.9 1.2 1.5 1" 2
Ioo Supply current Vee=3.9V, Ves=0V 1.5 4.0 MA | 5 2
Istp Sleep current Vee=2.0V, Ves=Vee 0.2 05 MA | 5 2
v Detect rising edge of supply volt Vor 1y, Voer by |
ocp g etect rising edge of supply voltage ocp
Over-charge threshold g edag pply 9 20mV +20mV
Vocr Vocr
Vocr | Over-charge release threshold Ves=0V Vocr \Y 1 1
-50mV +50mV
Toce | Delay of over charge Vee=3.6V to 5.5V 0.7Toce | Toce 1.3Tocr | s 9 &
Tock | Delay of over charge release Vee=5.5V to 3.6V 2.0 ms 9 5
) ) Voor Voop
Voor | Over-discharge threshold Detect falling edge of supply voltage Voop v 2 2
-80mV +30mV
. Voor Voor
Voor | Over-discharge threshold Ves=0V Voor \Y 2 2
-100mV +100mV
Toor | Delay of over-discharge Vee=3.6V to 2.0V 0.7Toop | Toor | 1.3Toor |Ms | 9 5
Toor | Delay of over-discharge release Vee=2.0V to 3.6V 2.0 ms 9 5
Tstp Delay of sleep mode enter Vee=2.0V, Ves= Vee 16 s 9 5
N ) Voo Voo
Voo | Excess current threshold Detect rising edge of CS pin voltage Vooip v 3 2
-10mV +10mV
Vee Vee Viee
Vooir | Excess current release threshold v 3 2
1.2V 0.8V 0.5V
Toor | Delay of excess current Vee=3.6V 0.7Toor | Toor | 1.3Tooe | ms | 10 5
Toor | Delay of excess current release Vee=3.6V 2.0 ms | 10 5
] ] ) Voo Voo
Voce | Excess charging current threshold Detect falling edge of CS pin voltage Vooip v 4 2
-20mV +20mV
Tocr | Delay of excess charging current Vee=3.6V 0.7Toce | Toce | 1.3Toce | ms | 10 5
Delay of excess charging current
Tocr Vee=3.6V 2.0 ms | 10 5
release
Vscp Vscp
Vscp | Short current threshold Vee=3.6V Vsce v 3 2
-100mV +100mV
Tscp Delay of short current Vee=3.6V 0.7Tsp Tscp 1.3Tscp | s | 10 5
Tscr | Delay of short current release Vee=3.6V 2.0 ms | 10 5
Vot Low voltage of OC Vee= Voce +0.1 0.35 0.50 v
Vout | High voltage of OC lot=50pA, Vec=3.9V 34 3.7
Vo2 | Low voltage of OD lo.=-50uA, Vcc=2V 0.2 0.5
Vo2 | High voltage of OD lot=50pA, Vec=3.9V 34 37
Roct | OC pin resistance “H” Vee=3.9V, Ves=0V, Voc=3.4V 5 10 20 kQ 7 4
TEL: +86-0755-27595155 27595165 Page 4
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ShenZhen ChipSourceTek Technology Co. , Ltd.
Single Cell Li-ion/Polymer Battery Protection IC
Roct | OC pinresistance ‘L Vee=4.6V, Ves=0V, Voc=0.5V 5 10 20 kQ 7
Rooi | OD pin resistance “‘H” Vee=3.9V, Ves=0V, Vop=3.4V 5 10 20 kQ | 8
Roo. | OD pinresistance ‘L Vee=Ves=2.0V, Vop=0.5V 5 10 20 kQ | 8
Resistance between CS pin and VCC
Resc _ Vee=2.0V, Ves=0V 750 1500 3000 [(kQ | 6
pin
Resistance between CS pin and GND
Rcse _ Vce=3.6V, Ves=1.0V 10 20 30 kQ | 6
pin
Vcc=2.0V, fall CS voltage until  chip
Venan | Charger detection voltage 07 vV
was waken up
Note1. Vocr = Voce + AVocr
Note2. Voor = Voor + AVopr
TEL: +86-0755-27595155 27595165 Page 5
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ShenZhen ChipSourceTek Technology Co. , Ltd.
Single Cell Li-ion/Polymer Battery Protection IC
PT6001 ELECTRICAL CHARACTERISTICS
Vee = 4.2V, Ta = -20 to 70°C unless otherwise specified (PT6001: -40 to 85°C)
Symbol Parameter Condition Min. Typ. Max. Unit | TC1 | TC2
Voltage between VCC and GND 1.5 6.0
Vee Operating input voltage v
Voltage between VCC and CS 1.5 28
Viocwa | 0V battery starting charger voltage 0V battery charging function 0 0.7 1.7 11 2
Vonu | 0V battery stopping charger voltage 0V battery charge inhibiting function 0.7 1.2 1.7 11 2
Ioo Supply current Vee=3.9V, Ves=0V 1.5 5.0 MA | 5 2
Istp Sleep current Vee=2.0V, Ves=Vee 0.2 1.0 MA | 5 2
v Detect rising edge of supply volt Voee |y, Vool T |
ocp ch hreshol etect rising edge of supply voltage ocp
Over-charge threshold g edag pply g 50mV +50mV
Vocr Vocr
Vocr | Over-charge release threshold Ves=0V Vocr \Y 1 1
-80mV +80mV
Tocr | Delay of over charge Vee=3.6V to 5.5V 0.5Toce | Toce | 2.5Toce | s 9 5
) ) Voop Voop
Voor | Over-discharge threshold Detect falling edge of supply voltage Voop v 2 2
-100mV +100mV
. Voor Voor
Voor | Over-discharge threshold Ves=0V Voor V 2 2
-120mvV +120mV
Toor | Delay of over-discharge Vee=3.6V to 2.0V 0.5Toop | Toor | 2.5Topp |Ms | 9 5
A y Vool Vool
Voor | Excess current threshold Detect rising edge of CS pin voltage Vooip \Y 3 2
-10mV +10mV
Ve Vee Ve
Vopir | Excess current release threshold v 3 2
-1.4V 0.8V | -0.3V
Toor | Delay of excess current Vec=3.6V 0.5Toor | Toor | 2.5Tope | Ms | 10 5
) ) \ Vooip Vooip
Vocip | Excess charging current threshold Detect falling edge of CS pin voltage Vooip \Y 4 2
-20mV +20mV
Tocp | Delay of excess charging current Vee=3.6V 0.5Toce | Toce | 2.5Toce | ms | 10 5
Vscp Vscp
Vscp | Short current threshold Vee=3.6V Vsce v 3 2
-100mV +100mV
Tscp | Delay of short current Vec=3.6V 0.5Tsp Tsce | 2.5Tsce | ps | 10 5
Roch | OC pin resistance “H” Vee=3.9V, Ves=0V, Voc=3.4V 25 10 30 kQ | 7 4
Roc. | OC pin resistance “L” Vee=4.6V, Ves=0V, Voc=0.5V 25 10 30 kQ | 7 4
Rooy | OD pinresistance “H” Vee=3.9V, Ves=0V, Vop=3.4V 25 10 30 kQ | 8 4
Roo. | OD pin resistance “L” Vee=Ves=2.0V, Vop=0.5V 25 10 30 kQ | 8 4
Resistance between CS pin and VCC
Rese ] Vee=2.0V, Ves=0V 500 1500 6000 [kQ | 6 3
pin
Resistance between CS pin and GND
Rese ) Vee=3.6V, Ves=1.0V 75 20 40 kQ | 6 3
pin
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ShenZhen ChipSourceTek Technology Co. , Ltd.

Single Cell Li-ion/Polymer Battery Protection IC

PT6001 SIMPLIFIED BLOCK DIAGRAM
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Figure3. PT6001 Simplified Block Diagram

PT6001 Test Description

Caution: Unless otherwise specified, the output voltage levels “H” and “L" at OC pin (Voc) and OD pin (Vop) are judged by the

threshold voltage (1.0 V) of the N-channel MOSFET. Judge the OC pin level with respect to Vcs and the OD pin level
with respect to GND.

1)  Overcharge Detection Voltage, Overcharge Release Voltage
(Test Condition 1, Test Circuit 1)

Overcharge detection voltage (Vocp) is defined as the voltage between the VCC pin and GND pin at which Voc goes
from “H” to “L” when the voltage V1 is gradually increased from the starting condition of V1 = 3.6 V. Overcharge release
voltage (Vocr) is defined as the voltage between the VCC pin and GND pin at which Voc goes from “L” to “H” when the
voltage V1 is then gradually decreased. Overcharge hysteresis voltage (Vic) is defined as the difference between
overcharge detection voltage (Voce) and overcharge release voltage (Vocr).

2)  Over-discharge Detection Voltage, Over-discharge Release Voltage
(Test Condition 2, Test Circuit 2)

Over-discharge detection voltage (Voor) is defined as the voltage between the VCC pin and GND pin at which VOD
goes from “H” to “L” when the voltage V1 is gradually decreased from the starting condition of V1 =3.6 V, V2=0 V.
Over-discharge release voltage (Voor) is defined as the voltage between the VCC pin and GND pin at which Voo goes from
“L" to “H” when the voltage V1 is then gradually increased. Over-discharge hysteresis voltage (Vip) is defined as the
difference between over-discharge release voltage (Voor) and over-discharge detection voltage (Voor).
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ShenZhen ChipSourceTek Technology Co. , Ltd.

3)

4)

5)

6)

7)

8)

9)

10)

11)

Single Cell Li-ion/Polymer Battery Protection IC

Discharge Overcurrent Detection Voltage
(Test Condition 3, Test Circuit 2)

Discharge overcurrent detection voltage (Voor) is defined as the voltage between the CS pin and GND pin whose
delay time for changing Vop from “H” to “L” lies between the minimum and the maximum value of discharge overcurrent
delay time when the voltage V- is increased rapidly (within 10 us) from the starting condition of V1=3.6 V, V2=0 V.

Load Short-circuiting Detection Voltage
(Test Condition 3, Test Circuit 2)

Load short-circuiting detection voltage (Vsworr) is defined as the voltage between the CS pin and GND pin whose
delay time for changing Voo from “H” to “L” lies between the minimum and the maximum value of load short-circuiting delay
time when the voltage V2 is increased rapidly (within 10 us) from the starting condition of V1 =3.6 V, V2=0 V.

Charge Overcurrent Detection Voltage
(Test Condition 4, Test Circuit 2)

Charge overcurrent detection voltage (Voc) is defined as the voltage between the CS pin and GND pin whose delay
time for changing Voc from “H” to “L” lies between the minimum and the maximum value of charge overcurrent delay time
when the voltage V2 is decreased rapidly (within 10 us) from the starting condition of V1=3.6 V, V2=0 V.

Operating Current Consumption
(Test Condition 5, Test Circuit 2)

The operating current consumption (loo) is the current that flows through the VCC pin under the set conditions of V1 =
3.6 Vand V2 =0V (normal status).

Power-down Current Consumption
(Test Condition 5, Test Circuit 2)

The power-down current consumption (lstandby) is the current that flows through the VCC pin under the set condition of
Vi =V2=2.0V (over-discharge status).

Resistance between CS Pin and VCC Pin
(Test Condition 6, Test Circuit 3)

The resistance between CS pin and VCC pin (Rcsc) is the resistance between CS pin and VCC pin under the set
conditions of V1=2.0V,V2=0 V.

Resistance between CS Pin and GND Pin
(Test Condition 6, Test Circuit 3)

The resistance between CS pin and GND pin (Rcsa) is the resistance between CS pin and GND pin under the set
conditions of V1 =3.6 V,V2=1.0 V.

OC Pin Resistance “H”
(Test Condition 7, Test Circuit 4)

The OC pin resistance “H” (Rocn) is the resistance at the OC pin under the set conditions of V1 =39V, V2=0V, V3 =
34 V.

OC Pin Resistance “L”
(Test Condition 7, Test Circuit 4)
The OC pin resistance “L” (Roct) is the resistance at the OC pin under the set conditions of V1=4.6 V,V2=0V, V3 =
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12)

13)

14)

15)

16)

17)

18)

19)

05y Single Cell Li-ion/Polymer Battery Protection IC

OD Pin Resistance “H”
(Test Condition 8, Test Circuit 4)

The OD pin H resistance (Ropr) is the resistance at the OD pin under the set conditions of V1=39V,V2=0V, V4 =
34V.

OD Pin Resistance “L”
(Test Condition 8, Test Circuit 4)

The OD pin L resistance (Root) is the resistance at the OD pin under the set conditions of Vi=2.0V,V2=2.0V, Vs =
0.5V.

Overcharge Detection Delay Time
(Test Condition 9, Test Circuit 5)

The overcharge detection delay time (Toc) is the time needed for Voc to change from “H” to “L” just after the voltage Vi
momentarily increases (within 10 ps) from overcharge detection voltage (Voce) —0.2 V to overcharge detection voltage (Voce)
+0.2 V under the set condition of V2=0 V.

Over-discharge Detection Delay Time
(Test Condition 9, Test Circuit 5)

The over-discharge detection delay time (Top) is the time needed for Vop to change from “H” to “L” just after the
voltage V1 momentarily decreases (within 10 us) from over-discharge detection voltage (Voop) +0.2 V to over-discharge
detection voltage (Voor) -0.2 V under the set condition of V2= 0 V.

Discharge Overcurrent Detection Delay Time
(Test Condition 10, Test Circuit 5)

Discharge overcurrent detection delay time (Tooir) is the time needed for Vop to go to “L” after the voltage V2
momentarily increases (within 10 ps) from 0 V to 0.5 V under the set conditions of V1=3.6V,V2=0V.

Load Short-circuiting Detection Delay Time
(Test Condition 10, Test Circuit 5)

Load short-circuiting detection delay time (TsHorr) is the time needed for Voo to go to “L” after the voltage V-
momentarily increases (within 10 ps) from 0V to 1.2 V under the set conditions of V1=3.6V, V2=0 V.

Charge Overcurrent Detection Delay Time
(Test Condition 10, Test Circuit 5)

Charge overcurrent detection delay time (Tocie) is the time needed for Voc to go to “L” after the voltage V2 momentarily
decreases (within 10 ps) from 0 V to -0.5 V under the set conditions of Vi =3.6 V, V2=0 V.

0 V Battery Charge Starting Charger Voltage
(Test Condition 11, Test Circuit 2)

The 0 V charge starting charger voltage (Vocra) is defined as the voltage between the VCC pin and CS pin at which
Voc goes to “H” (Ves +0.1 V or higher) when the voltage V- is gradually decreased from the starting condition of V1 =V2=0
V.
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Single Cell Li-ion/Polymer Battery Protection IC

PT6001 Test Circuits
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ShenZhen ChipSourceTek Technology Co. , Ltd.

Single Cell Li-ion/Polymer Battery Protection IC
PT6001 Operation Description

1. Normal Status IE&EIRAS

PT6001 monitors the voltage of the battery connected between the VCC pin and GND pin and the voltage difference
between the CS pin and GND pin to control charging and discharging. When the battery voltage is in the range from
over-discharge detection voltage (Voor) to overcharge detection voltage (Vocr), and the CS pin voltage is in the range from the
charge overcurrent detection voltage (Vocie) to discharge overcurrent detection voltage (Vooir), PT6001 turns both the charging
MOSFET and discharging MOSFET on. This condition is called the normal status, and in this condition charging and discharging
can be carried out freely.

The resistance (Rcsc) between the CS pin and VCC pin, and the resistance (Ress) between the CS pin and GND pin are not
connected in the normal status.

PT6001 H5iMZE$E7E VCC 5 GND Z [BIAYELEEEFN CS 5 GND Z[EJAYEE EE RITHIFME . M tEE
FEId AR MR JE Voor Fid FEFEHEMERE Vocr (8], CS FR/ETEFEELITER RN ERE Voo FAALFR T BRI
BLE Voor Z [BIET, PT6001 $TFFFEAfEE MOSFET. XARZSMMIERIRE, WTIAEHFEHE.

FEEENRT, CS 5 VCC Z[aayePE Resc #1 CS 5 GND 2 [B]#EEPH Rese I~ Fif .

Caution: When the battery is connected for the first time and VCC rise from 0 V to above Voor, The resistance (Resc) between
the CS pin and VCC pin is connected and discharging MOSFET maybe not open if enter sleep mode. Auto Recovery
mode may cause higher current consumption.

AR HEMERIEER, £ VCC M OV EAE Vor A ERIIEFES, RIFHNKRERT R TS &S
)\17|<ERU<?S, CS 5 VCC z [a1#9EPA Resc i, 7L MOSFET AREFTH. HANKIRIER ISR EE

BT %245 CS 5 GND RPREE . &0 i NIRBR AR T AYE 1R B 8] PJ PR R it 58 — O He A it N\ REIR B 46
R, BIFHFNKRISRAEERBRERN, XRSESARBRSHIFE.

2. Overcharge Status JTFEHIRTS

When the battery voltage becomes higher than overcharge detection voltage (Voce) during charging in the normal status
and detection continues for the overcharge detection delay time (Toce) or longer, PT6001 turns the charging MOSFET off to stop
charging. This condition is called the overcharge status.

The resistance (Rcsc) between the CS pin and VCC pin, and the resistance (Rcss) between the CS pin and GND pin are not
connected in the overcharge status.

The overcharge status is released in the following two cases.

HATEERSHSRCNE EEFRBBMEBESTEFRBIEMNEE Vocr #8131 7t H SN I R A E]
Toce, itrFr RHAIFEEE MOSFET, XAMRESHR A TR

EI TR, CS 5 VCC Z[BRIHFE Resc 518, CS 5 GND z [B]AYHLFH Rese A Fil

AT AN 12 e B RS A RR

Case 1. In the case that the CS pin voltage is higher than or equal to the charge overcurrent detection voltage (Vocie), and is
lower than the discharge overcurrent detection voltage (Voor), PT6001 releases the overcharge status when the
battery voltage falls below the overcharge release voltage (Vocr) over the delay of overcharge release (Tocr).

M1 HCSSIMBESTREZTHERIDNBE Voor, KT AT FRMTNEEE Voor, 05T M
BERTEFEBEREBE Voor HBiT T 72 B R E IEIRATIE) Tocr, MR FEEIRTS

Case 2. In the case that the CS pin voltage is higher than or equal to the discharge overcurrent detection voltage (Voor), PT6001
releases the overcharge status when the battery voltage falls below the overcharge detection voltage (Voce).

&M 2: % CS SIMBESTHETEREMEBE Voor, INRTHQNZEMEERTEFRERMEBE Vo
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BTt Rk S IEIRAT[E] Tocr, MERHFFABKES. (HALREFELEIRATE Tocr)

The discharge is started by connecting a load at overcharge status, the CS pin voltage rises more than the voltage at GND
pin due to the forward voltage of the parasitic diode, because the discharge current flows through the parasitic diode in the
charging MOSFET. If this CS pin voltage is higher than or equal to the discharge overcurrent detection voltage (Vooir), PT6001
releases the overcharge status when the battery voltage is lower than or equal to the overcharge detection voltage (Voce).

For the actual application boards, changing the battery voltage and the charger voltage simultaneously enables to measure
the overcharge release voltage (Vocr). In this case, the charger is always necessary to have the equivalent voltage level to the
battery voltage. The charger keeps CS pin voltage higher than or equal to the charge overcurrent detection voltage (Vocr) and
lower than or equal to the discharge overcurrent detection voltage (Vooir). PT6001 releases the overcharge status when the
battery voltage falls below the overcharge release voltage (Vocr).

HREARSERAE, MEFE, MERREIIFTAE MOSFET ik ZiRE, CSSIMBE LA, BidAE
R AR E Voor, IR I FEFE ARZS RYAQ IR E ) #8 2 53 7E BB A EB JE Voce

TESEFRA N 2 iR iR L, FR e 2R it e EFNFE AL AR B A LUNE I SRR R E L IE Vocr. ZTEXMIFR T,
FEER R ERE RN ERFF—B. FEERIE CS SIMAVE EERFEFR BT BIREMEBE Voor R E I3 B IRIE
MERE Voor 2 8], ZHELMERERRZE TR RERE Vor LATES, SAREEFRBIRE.

Caution 1. If the battery is charged to a voltage higher than overcharge detection voltage (Vocr) and the battery voltage does not
fall below overcharge detection voltage (Vocr) even when a heavy load is connected, discharge overcurrent
detection do not function and load short-circuiting detection function until the battery voltage falls below overcharge
detection voltage (Vocr). Since an actual battery has an internal impedance of tens of mQ, the battery voltage drops
immediately after a heavy load that causes overcurrent is connected, and discharge overcurrent detection and load
short-circuiting detection function.

R M TR Voo MR FERBAVER M, BIEERE TRAERAE, BAEMERMEE TR Voor LATHIIE

TR, EEMEERRE Vocr ALE, HERITERQNAR SR ST RELFIERMN. BER
PR EEA AR AR+ mQ, EERET AIEEERLAENBEAEASNERLT, EAEM
BESD ERR, Fbmeid iR g i v ALIZER . (EEFRBERE, &
B IR M T RE 45 B i)

Caution 2. When a charger is connected after overcharge detection, the overcharge status is not released even if the battery
voltage is below overcharge release voltage (Vocr). The overcharge status is released when the CS pin voltage
goes over the charge overcurrent detection voltage (Vocip) by removing the charger.

AR 2: RAEIRBERESTEETBRE, BEEMBEERT Vor, SRBRSELSHER. RERIHRKR
FtEE%, £ CSSIMMERIEST Voor, T FREBRSA SRR

3. Over-discharge Status
When the battery voltage falls below over-discharge detection voltage (Voor) during discharging in the normal status and the
detection continues for the over-discharge detection delay time (Toor) or longer, PT6001 turns the discharging MOSFET off to
stop discharging. This condition is called the over-discharge status.
Under the over-discharge status, the CS pin voltage is pulled up by the resistor between the CS pin and VCC pin in PT6001
(Resc). The resistance (Rese) between the CS pin and GND pin is not connected.
1) Without charger: If the CS pin voltage is higher than Vcue, over-discharge status will not release even if the battery
voltage reaches Voor or higher.
2)  With charger: If the CS pin voltage is lower than Vocir, PT6001 releases the over-discharge status and turns the
discharging MOSFET on when the battery voltage reaches over-discharge detection voltage (Voor) or higher over
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Toor.
3)  With charger: If the CS pin voltage is lower than Vcuain and higher than Vocie, PT6001 releases the over-discharge
status when the battery voltage reaches over-discharge release voltage (VODR) or higher over Topkr.
LT ERARZSHYE A E B it BR AR T A BB A MR [ Vooe #BIE AUFRIE IR B E] Toor, B XHIR
B8 MOSFET. XAMRZSIR AT MEBIRTES.
L ERIRES, CS 5 VCC ZIEJHIFERE Resc S, CS 3IMJAYEEEH EHIZE VCC. CS 5 GND Z[BRYEEFE
Rese ~ S8
1) FHEIJ[BAERE: ZCSSIMBEST Veon, BMERMBEST Vor, THEBRSHEAILER.
2) FEEERIERE: I CSSIMEEIRT Vocr, SARELMEEST Voor #8id Toor, IMEBRSHER. (ZH

FEIZLER)
3) FEEHIIERE: 2 CS SIBIEERT Veion =T Voor, AR ME[EST Voor #8313 Toor, EHEIRSHE
F& o

AE: REF[EMLLBERREADFER, HREZEREQNLEERBEESHELS, WRINRFIFEERTS
=, FEEERAQIITT LAS A A e i B A A b A RE
Sleep mode {KER1EZ\

When the voltage of CS pin is higher than Voo, the current consumption is reduced to the sleep current consumption (Istp).
This condition is called the sleep status.

The sleep status is released when a charger is connected and the voltage of CS pin is lower than Vcheiv.

iRt CS SIBEBEZEST Voor, EFUHFEMEEZE s AT . XMRESTRANRERRES.

LHFTHEEEEE, CSSIHEERT Veon, KRERKZSEL .

Auto recovery mode HFIkEET

Under the over-discharge status, PT6001 maintains active. This condition is called auto recovery mode.

1) Without charger: If the CS pin voltage is higher than Vcren, over-discharge status will release when the battery voltage
reaches Voor or higher over Topr.

2)  With charger: If the CS pin voltage is lower than Vocir, PT6001 releases the over-discharge status and turns the
discharging MOSFET on when the battery voltage reaches over-discharge detection voltage (Voor) or higher over
Toor.

3)  With charger: If the CS pin voltage is lower than Vcuain and higher than Vocie, PT6001 releases the over-discharge
status when the battery voltage reaches over-discharge release voltage (Voor) or higher over Topr.

MR RS R IEFNKRRRASE F—ELTERTE, ZMRERABHREERER.

1) FHS[IAERE: HCSSIMBEEST Veion, MAREMEEST Voor #8id Toor, THEARTSHERR .

2) FEERERIERE: 3 CSSIMMEREIRT Voo, GASREEMEBEST Voor 81 Toor, BHMEBREHR. (BE

FEIZEIR)
3) FEEHIERE: I CSSIBIEERT Veion =T Voor, AR ME[EST Voor #8313 Toor, EHEIRSHE
(58

4. Discharge Overcurrent Status (Discharge Overcurrent, Load Short-circuiting) HEETHEZERDS (RBEER, |

)

When a battery in the normal status is in the status where the voltage of the CS pin is equal to or higher than the discharge
overcurrent detection voltage (Vooir) because the discharge current is higher than the specified value and the status lasts for the
discharge overcurrent detection delay time (Tooip), the discharge MOSFET is turned off and discharging is stopped. This status is
called the discharge overcurrent status.

The release condition of charge overcurrent status is optional as below:
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1) Load remove and Vcs<Voprp

In the discharge overcurrent status, the CS pin and GND pin are shorted by the resistor between CS pin and GND pin (Rcsa)
in PT6001. However, the voltage of the CS pin is at the VCC potential due to the load as long as the load is connected. When the
load is disconnected, the CS pin returns to the GND potential.

PT6001 detects the status when the impedance between the BATT+ pin and BATT- pin (Refer to the Figure1.) increases
and is equal to the impedance that enables automatic restoration and the voltage at the CS pin returns to discharge overcurrent
detection voltage (Voor) or lower over Toorr, the discharge overcurrent status is restored to the normal status.

The resistance (Rcsc) between the CS pin and VCC pin is not connected in the discharge overcurrent detection status.

2)  Load remove and Vcs<Voor

In the discharge overcurrent status, the CS pin and GND pin are shorted by the resistor between CS pin and GND pin (Rcsc)
in PT6001. However, the voltage of the CS pin is at the VCC potential due to the load as long as the load is connected. When the
load is disconnected, the CS pin returns to the GND potential.

PT6001 detects the status when the impedance between the BATT+ pin and BATT- pin (Refer to the Figure1.) increases
and is equal to the impedance that enables automatic restoration and the voltage at the CS pin returns to discharge overcurrent
detection voltage (Vooir) or lower over Toorr, the discharge overcurrent status is restored to the normal status.

The resistance (Rcsc) between the CS pin and VCC pin is not connected in the discharge overcurrent detection status.

3)  Chargeris plugged in and Vcs<Vooip

In the discharge overcurrent status, the CS pin and VCC pin are shorted by the resistor between CS pin and VCC pin (Resc)
in PT6001. However, the voltage of the CS pin is at the VCC potential even if the load is removed. When the charger is connected,
the voltage at the CS pin returns to discharge overcurrent detection voltage (Vooir) or lower over Topr, the discharge overcurrent
status is restored to the normal status.

The resistance (Resa) between the CS pin and GND pin is not connected in the discharge overcurrent detection status.

HAFIERRSHSHFMZ) CS 5IMIAYEE Voor & T#8id Toor, AIE MOSFET X, XANRSHR AR
BT B AS

AR RS HORERR R B ATIERY, WT:

1) HEBERE Ves<Voor

R RIRT, CS 5 GND 2 [E/RHPE Rese Sif. CS SIMRIRE—EWAEERZE VCC. HAHF
B, CS SIBMEREFEIRZE GND.

o AR IE 1 5 BATT+AN BATT-Z [B]RYPE T, 2 CS SIBIHBIEREIRT Voor 83T Toor, AUERIT IR SRR

FEE R EIRTS, CS 5 VCC ZiEHIHE PR Resc A&

2)  HaETEFRE Ves<Voor

AR IR RARAS, CS 5 GND Z[BRYERFH Rese Fif. CS SIMIMVEE—EW aEEREZE VCC, HRHHF
B, CS SIRMEREFEIRZE GND.

o AR IE 1 5 BATT+AN BATT-Z [B]RYPE T, 25 CS 5| BIAIEE KT Voor #83F Toor, AR T HIRIKSHERR

FES R ERTS, CS 5 VCC ZiEHIHERR Rosc A Fi& .

3) FeHESEEHA Ves<Voor

MBI B RRTS, CS 5 VCC Z [BJHIEE P Rosc Sl . BME 1 275 R%, CS SIMIBY B E th—E# i ZE VCC.
BT EREFT 25 CS S| EIRT Voor #81T Toor, MR ITHIRIRSHERR.

FES A ERTS, CS 5 GND ZiEAyEPE Rese A SiE .

5.  Charge Overcurrent Status 7&H TR FHARTS

When a battery in the normal status is in the status where the voltage of the CS pin is lower than the charge overcurrent
detection voltage (Vocir) because the charge current is higher than the specified value and the status lasts for the charge
overcurrent detection delay time (Tocip), the charging MOSFET is turned off and charging is stopped. This status is called the
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charge overcurrent status.

The charge overcurrent detection function does not work in the over-discharge status.

PT6001 will be restored to the normal status from the charge overcurrent status when, the voltage at the CS pin returns to
charge overcurrent detection voltage (Vocip) or higher by removing the charger.

The resistance (Rcsc) between the CS pin and VCC pin, and the resistance (Rcss) between the CS pin and GND pin are not
connected in the charge overcurrent status.

LT EERSHEFENE CS SRR EEIRT Vocr #81E Toce, FEH MOSFET XM, XMKEMAT
BT RS

LBRFTHEE, CSSIMBEIEST Voor #81F Tocr, FoHLITERIKTSHERR

FoEE I EE RSN T RETE I BB AR S A TAE

FEFHEIHRKT, CS 5 VCC ZBIHIEERE Resc #1 CS 5 GND Z [BJ#IELPHE Rese 7 Sl

6. 0V Battery Charging Function “Available” 0V B jth 72 iF FE B2 Th RE

This function is used to recharge a connected battery whose voltage is 0 V due to self-discharge. When the 0 V battery
charge starting charger voltage (Vocra) or a higher voltage is applied between the BATT+ and BATT- pins by connecting a
charger, the charging MOSFET gate is fixed to the VCC pin voltage.

When the voltage between the gate and source of the charging MOSFET becomes equal to or higher than the turn on
voltage due to the charger voltage, the charging MOSFET is turned on to start charging. At this time, the discharging MOSFET is
off and the charging current flows through the internal parasitic diode in the discharging MOSFET. When the battery voltage
becomes equal to or higher than over-discharge release voltage (Voop), PT6001 enters the normal status.

XATIRER THREBMEMEBEMRRE 0V BB FEE. HFEBEIJER, ST Voo BIEBEMTE BATT+I
BATT-z (8], FtE MOSFET Ry#ftth 5 VCC 5IHISiE.

275 F MOSFET itk 5tk < Bl EST /B E{E, FEEB MOSFET 17, FEHJ/AIAFTE. IHHE
MOSFET X[, FEr8rRETHEE MOSFET BA —1RE

Caution 1. Some battery providers do not recommend charging for a completely self-discharged battery. Please ask the battery
provider to determine whether to enable or inhibit the 0 V battery charging function.

Caution 2. The 0 V battery charge function has higher priority than the charge overcurrent detection function. Consequently, a
product in which use of the 0 V battery charging function is enabled charges a battery forcibly and the charge
overcurrent cannot be detected when the battery voltage is lower than over-discharge detection voltage (Vooe).
(Charger abnormal function can be used to protect the battery from charger overcurrent)

AR —EER BRI AT HEENTTE BB NE TR, BEEMENEHEARRERS L IFMEELE 0V E
thFEEBINEE.

AR 2: 0V BT AT ENRAR L RE S ERININEES . Eit, £/H 0V BB RIFhERGH
WX ER TR EEI TR, MARITREIERAEN. (GBMAERR[RFERNINGE

7. 0V Battery Charging Function “Unavailable”

This function inhibits recharging when a battery that is internally short-circuited (0 V battery) is connected. When the battery
voltage is the 0 V battery charge inhibition battery voltage (Vow) or lower, the charging MOSFET gate is fixed to the BATT- pin
voltage to inhibit charging. When the battery voltage is the 0 V battery charge inhibition battery voltage (Vonw) or higher, charging
can be performed.

XANTHRER IE AR AV (OV EBith) FErE. SERthER/EART Vonn B, FEEE MOSFET AYMR#E ESE
1E BATT-im TEE £ . LB EST Vonn B, RATLURITFEE .

Caution: Some battery providers do not recommend charging for a completely self-discharged battery. Please ask the battery
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provider to determine whether to enable or inhibit the 0 V battery charging function.
AE: ALBMENETHEENTE BB NEMHITRE, BBt EEiE.

8. Delay Circuit
The detection delay times are determined by dividing an internal clock by the counter.
B PRI A I R (8] 2% A RRET PR T RS

Remark 1. The discharge overcurrent detection delay time (Tooir) and the load short-circuiting detection delay time (TsHorr) start
when the discharge overcurrent detection voltage (Voor) is detected. When the load short-circuiting detection
voltage (Vshort) is detected over the load short-circuiting detection delay time (Tsworr) after the detection of
discharge overcurrent detection voltage (Vooir), PT6001 turns the discharging control FET off within TsworT from the
time of detecting Vstorr.

#3F¥ 1: PT6001 BY Toor A Tsvort S TiHEES, & Toor FA Tsrorr FITTHETEM MY Voor FFIERY. Etk, A&
T Voor BFEEBIFBIE Trorr 28, ML Vshorr B, AN Vshorr B S ZE Tswort Z R AZEN <]
FEE I B MOSFET. 3 Tooie #1 Tshort BOTHETEE 0 FHER A AE UL (AR

F 3

Voo

DO Pin

0 =< 1p £ tsvorT

Vag

v

Load shart-circuiting detection delay fime (ts+oar) Time

Voo —
1 1

Wshort oo oo E

1 1

VM Pin ;
1

¥

Time

Figure9

Remark 2. When any overcurrent is detected and the overcurrent continues for longer than the over-discharge detection delay
time (Toop) without the load being released, the status changes to sleep status at the point where the battery
voltage falls below over-discharge detection voltage (Voor). When the battery voltage falls below over-discharge
detection voltage (Voor) due to overcurrent, PT6001 turns the discharging MOSFET off via overcurrent detection.
In this case, if the recovery of the battery voltage is so slow that the battery voltage after the over-discharge
detection delay time (Toor) is still lower than the over-discharge detection voltage (Voor), PT6001 shifts to sleep
status.

T 2: HEARNEIKETERNAME SHRBERESMEEHA L, THEANMRRKS. HEAEUE]
I A EE F R A S & AR ST FRATIRAS, G SRERthER TR Yk E 1B MBI I A IE IR AT IE), AT
ERERE.

(PT6001 RERARZSHIFEN BEHIE MRS T VM SIBBENRRE, RBERRE. FERARA
BIEIRETE], )
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PT6001 Timing Chart

(1) Overcharge Detection
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Figure10. Overcharge Detection Time Chart
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(2) Over-discharge Detection
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Figure11. Over-discharge Detection Time Chart
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(3) Discharge Overcurrent Detection
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Figure12. Discharge Overcurrent Detection Time Chart
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(4) Charge Overcurrent Detection
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Figure13. Charge Overcurrent Detection Time Chart
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(5) 0VCharge
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Figure14. 0 V Charge Time Chart
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ShenZhen ChipSourceTek Technology Co. , Ltd.
Single Cell Li-ion/Polymer Battery Protection IC
PT6001 PACKAGE INFORMATION
S0T23-6
D
?
T 02
el ]
i L
|
Millimeters Inches
Symbol
Min Max Min Max
A 1.450 0.057
A1 0.000 0.150 0.000 0.006
A2 0.900 1.300 0.035 0.051
b 0.300 0.500 0.012 0.020
c 0.080 0.220 0.003 0.009
D 2.820 3.020 0.111 0.119
1.500 1.700 0.059 0.067
E1 2.600 2.950 0.102 0.116
e 0.950TYP 0.037TYP
el 1.800 2.000 0.071 0.079
L 0.600REF 0.024REF
L1 0.300 0.600 0.012 0.024
8 0° 8° 0° 8°
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ShenZhen ChipSourceTek Technology Co. , Ltd.

Single Cell Li-ion/Polymer Battery Protection IC
IMPORTANT NOTICE

Shenzhen ChipSourceTek CO., LTD. reserves the right to make corrections, enhancements, improvements and other changes to its semiconductor products
and services and to discontinue any product or service.
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