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NT1/75

3/4-Cell Lithium-lon/Polymer Protector

Features

n High Detection Accuracy

-Overcharge Detection: +25mV
-Overdischarge Detection: £80mV
-Discharge Overcurrent Detection: £225mV
Discharge Overcurrent Protection

High Withstand Voltage

-Absolute maximum ratings: 40V (VDD - VSS)
Low Supply Current

-Supply current: 9nA (Typ.)

-Standby current: 0.1mA (Max.)
(Power Down Mode)

n Three Types of Current Protections

n

Ultra Small Package
-TSSOP16

Applications

n
n

Lithium-ion rechargeable battery packs
Lithium-polymer rechargeable battery packs

Typical Application Circuit

Charging Discharging
EB+ FET FET

Descriptions

The NT1775 protects lithium-ion/lithium-polymer
rechargeable battery in the abnormal events of
overcharge, overdischarge, discharge overcurrent and
for a 3/4-cell lithium-ion/lithium polymer battery pack.

If any of above abnormal conditions occurred. NT1775
would turn off the MOSFETS to protect battery.

NT1775 would enter power down mode when
overdischarge protection occurs to minimize the current
consumption.

The tiny package of 16 pin TSSOP is especially suitable
for the battery packs in portable devices.

Rpop NT1775 R
VDD
1COP VDD 16 [ W
| 2VMP  VC115 [ CLV“C Ry |
3DOP  VC214 [ —F LVCZC RVCZH x;
] 4 VINI VC313 [} 77i"°~’(*: RVC3H v
[ ] 5CDT VC412 [} 77i"c“ RVCAH
Rum ] 6CCT  CTL11 [ C VA
T Ceor 7VSS  SEL10 [ W | Ren cTL
Ceerl [] 8NC NC 9 [Rse Coel T4
T T D1 Rygs
S . AW—s
S Rsense
O e |
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Pins Configurations

NT1775
1 cop vDD |16
2 vmp vcl 115
3] pop vc2 14
4 ] VINI vcs 113
5[] cDoT vca 12
6 ] ccT cTL H11
7 vss SEL [ 10
8] NC NC [ 9

Ordering Information

Marking Information

NT1/75

NT1775-XXX XX NT1775-XXX
Package Type
Q1. TSSOP16
Version Type Version Type
Overcharge Overcharge Overdischarge | Overdischarge Discharge OV Battery
Detection Release Detection Release Overcurrent Charge
Part Number Voltage Voltage Voltage Voltage Detection Function
(Vov) (VReL) (Vob) (VRreL2) Voltage 1
(V Doc1)

NT1775-JPM 4.275 4.075 2.3 2.7 0.130 Available

NT1775-ENK 4.350 4,150 2.4 3.0 0.150 Available

NT1775-GNG 4.300 4,150 2.4 3.0 0.200 Available

For any changes to the detection voltage or other parameters, please contact Neotec.

Neotec Semiconductor Ltd.
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Pins Description

No. Symbol Description
1 COoP FET gate control pin for charging path (Nch open-drain output)
2 VMP Voltage detction pin between VDD and VMP (Short-circuit detection pin)
3 DOP FET gate control pin for discharging path (CMOS output)
4 VINI Voltage detction pin between VSS and VINI (Overcurrent 1,2 detection pin)
5 CDT Capacitor connection for overdischarge detection, overcurrent detection 1 delay time
6 CCT Capacitor connection for overcharge detection delay time
7 VSS Negative power input pin
8 NC No connection
9 NC No connection
10 SEL Pin for switching 3cell/4cell series
SEL pin=VSS: 3cell, SEL pin=VDD: 4cell
Control of charge FET and discharge FET
CTL Pin COP Pin DOP Pin
11 CTL High Hi-Z VDD
Open Hi-Z VDD
Low Normal status* | Normal status*
12 VC4 Cell 4 positive voltage and cell 3 negative voltage input pin
13 VC3 Cell 3 positive voltage and cell 2 negative voltage input pin
14 VC2 Cell 2 positive voltage and cell 1 negative voltage input pin
15 VC1 Cell 1 positive voltage input pin
16 VDD Power supply input pin

Absolute Maximum Ratings

Symbol Descriptions Rating Units

VDD Input voltage between VDD and VSS Vss —0.3to Vss + 40 \Y
VC1, VC2, VC3,

iy VC4, CTL, SEL Vss-0.3to VDD + 0.3 v
Input Voltage 5

CCT, CDT, VINI pins Vss - 0.3V to Vss + 8.0V

Vywmp VMP pin Vss —0.3to Vss + 40 \Y

Vco COP pin Vss —0.3 to Vss + 40 \Y

Voo Output Voltage DOP pin Vss-0.3 1o VDD + 0.3 v

Pp Power Dissipation 400 mwW
Topt Operating Temperature Range -40 to +85 °C
Tste Storage Temperature Range -55 to +125 °C

Applying any over “Absolute Maximum Ratings” practices can possibility damage the device. These data are indicated the absolute
maximum values only but not implied any operational performance.

Neotec Semiconductor Ltd. 3/21 NT1775DS Rev3.08 20080214
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Electrical Characteristics

(Ta = 25°C)

Symbol Item Conditions MIN TYP MAX Unit
Detection Voltage
Vov Overcharge detection voltage - Vov —0.025 Vov Vov +0.025 | V
VRELL Overcharge release voltage - Vret1 —0.050 | Vgewr | Vrerz #+0.050 | V
Vop Overdischarge detection voltage - Vop —0.080 Vop Vop +0.080 | V
VReL2 Overdischarge release voltage - Vrei2—0.100 | Vgez | Vrer2 #+0.100 | V
Vbocs \E)(;i(;girgie overcurrent detection . Vooer —0.025 | Vooer | Vooes + 0025 | v

Discharge overcurrent detection
Vboc2 voltage 2 - 0.4 0.5 0.6 \%
Vsuort  |Short detection voltage VDD reference 0.9 1.2 15 \%
Delay Time

. CCT pin

tov Output delay time of overcharge capacitance=0.1nF 0.5 1.0 15 S
too Output delay time of overdischarge CDT pin 50 100 150 ms
tooct Output delay time of discharge over capacitance=0.1nF 5 10 15 ms

current 1

Output delay time of discharge over )
tbocz current 2 0.4 1 1.6 ms

. . FET gate
tsHoRT Output delay time of short detection capacitance=2000pF 100 300 600 s
Current Consumption
Iop Supply current V1=V2=V3=V4=3.5V - 9 15 mA
oo (Cj:(;Jvrvrr?m consumption at power V1=V2=\/3=V4=1 5V ) ) 0.1 mA
lve1 VC1 pin current V1=V2=V3=V4=3.5V -0.3 0 0.3 mA
Ivc2 VC2 pin current V1=V2=V3=V4=3.5V -0.3 0 0.3 mA
lves VC3 pin current V1=V2=V3=V4=3.5V -0.3 0 0.3 mA
lvca VC4 pin current V1=V2=V3=V4=3.5V -0.3 0 0.3 mA
. w V1=V2=V3=V4=3.5V
leTin CTL pin current “H Ver,=VDD - - 0.1 mA
leTie CTL pin current “L” Vl:\_/2:V3:V4:3'5V -0.8 - - mA
VCTL—VSS
. w V1=V2=V3=V4=3.5V
IseLH SEL pin current “H Vee =VDD - - 0.1 mA
IseLL SEL pin current “L” Vl:\_/2:V3:V4:3'5V -0.1 - - m
VSEL—VSS

Input Voltage

Operating voltage between VDD | Output voltage of COP )
VDD and VSS and DOP fixed 4.0 26 v
Vet CTL input voltage “H” - 2.7 - \%
Vet CTL input voltage “L” - - 1 \%
VseLn SEL input voltage “H” - VDD x 0.8 - \%
VseLL SEL input voltage “L” - - VDD x 0.2 \%
Neotec Semiconductor Ltd. 4/21 NT1775DS Rev3.08 20080214
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Electrical Characteristics (continued)

Symbol Item Conditions MIN. TYP. MAX. Unit

0V Battery Charging Function

Voo 0V battery charge starting charger ov batter_y charging ) 16 20 v
voltage available

Vons 0V battery charge inhibition battery ov battery_ charging ) ) 14 v
voltage unavailable

Output Current

lcon COP pin leakage current Vcop=24V - - 0.1 mA
lcoL COP pin sink current Vcop=Vsst+0.5V 10 - - mA
Ipon DOP pin source current Vpor=VDD-0.5V 10 - - mA
IpoL DOP pin sink current Vcop=Vsst+0.5V 10 - - mA
VMP Internal Resistance
Internal resistance between VMP A J A
Rvmp and VDD V1=V2=V3=V4=3.5V 0.5 1 15 MQ
Ruus Internal resistance between VMP V12V22V3=V4=1 8V 450 900 1800 KO
and Vss
@ Short-circuit detection delay time is time between VMP and DOP changes
Neotec Semiconductor Ltd. 5/21 NT1775DS Rev3.08 20080214
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Measurement Methods

(1) Measurement 1 (Measurement circuit 1)
1) Set V1=V2=V3=V4=3.5V, S1=0ON and S2=0OFF, enter normal condition.
2) The measured current at VSS pin is the supply current (Ipp)
3) Set V1=V2=V3=V4=1.5V, S1=0OFF and S2=0N, enter power down mode.
4) The measured current at VSS pin is the current consumption at power down (Ippy)

(2) Measurement 2 (Measurement circuit 2)

1) SetV1=V2=V3=V4=3.5V, Vsg =VDD, Vymp=Vyni=Vcr =0V and S1=0OFF, enter normal condition.

2) Initialize V1 voltage from 3.5V and increase gradually. The V1 voltage is the overcharge detection
voltage (Voy) when COP pin switches from low to high.

3) Decrease V1 gradually. The V1 voltage is the overcharge release detection voltage (Vger1) when
CORP pin switches from high to low.

4) Further decrease V1. The V1 voltage is the overdischarge detection voltage (Vop) when DOP pin
switches from low to high. Increase V1 gradually. When DOP pin switches from high to low, the V1
voltage is the overdischarge release detection voltage (VreL2)-

When the voltage of Vn (n=2 to 4) is changed. The overcharge detection/release voltage (Vov/VRreL1)
overdischarge detection/release voltage (Voo/Vgrer1) can be determined in the same way as when
n=1.

(3) Measurement 3 (Measurement circuit 2)
1) Set V1=V2=V3=V4=3.5V, Vsg =VDD, Vymp=Vyni=Ver =0V, S1=0FF, enter normal condition.
2) Initialize Vy\ from OV and increase gradually. When both COP and DOP pins switch from low to
high, the Vyy, voltage is the discharge overcurrent detection voltagel (Vpoca)-

(4) Measurement 4 (Measurement circuit 2)
1) Set V1=V2=V3=V4=3.5V, Vsg =VDD, Vymp=Vvini=Ver =0V, S1=0N, enter normal condition.
2) Initialize Vy from OV and increase gradually. When both COP and DOP pins switch from low to
high, the Vy voltage is the discharge overcurrent detection voltage2 (Vpoca).

(5) Measurement 5 (Measurement circuit 2)
1) Set V1=V2=V3=V4=3.5V, Vsg =VDD, Vymp=Vyini=Vcr =0V, S1=0FF, enter normal condition.
2) Initialize Vyyp from OV and increase gradually. When both COP and DOP pins switch from low to
high, the Vyup voltage is the short detection voltage (VsuorT)-

(6) Measurement 6 (Measurement circuit 2)
1) Set V1=V2=V3=V4=3.5V, Vg =VDD, Vyu=Vyn=Vcr =0V, S1=0FF, enter normal condition.
2) Initialize Ve from OV and increase gradually. When both COP and DOP pins switch from low to
high, the V1. voltage is the CTL input voltage “H” (Verip)-
3) Decrease Vcr from VDD gradually. When both COP and DOP pins switch from high to Low, the
Vcr is the CTL input voltage “L” (Vcr).

(7) Measurement 7 (Measurement circuit 2)
1) Set V1=V2=V3=3.5V, V4=V =0V, Vymp=Vyin=Vcr =0V, S1=0FF, enter normal condition.
2) Decrease Vsg from VDD gradually. When DOP pin switches from high to Low, the Vsg_ is the SEL
input voltage “L” (VsgLL)-
3) Initialize Vsg. from OV and increase gradually. When DOP pin switches from low to high, the Vsg
voltage is the SEL input voltage “H” (VsgLy)-

Neotec Semiconductor Ltd. 6/21 NT1775DS Rev3.08 20080214
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(8) Measurement 8 (Measurement circuit 3)
1) Set V1=V2=V3=V4=3.5V, Vymp=Vyini=0V, S1=0ON. S2=0FF, enter normal condition.
2) Increase V1 from 3.5V to 4.4V immediately (within 10us). The overcharge detection delay time (tov)
is the period from the time V1 gets to 4.4V till COP pin switches from high to low.
3) Set V1=3.5V, V2=0V, S1=0ON and S2 = OFF, enter normal condition.
4) Decrease V1 from 3.5V to (Vop-0.1V) immediately (within 10us). The overdischarge detection delay
time (top) is the period from the time V1 gets to (Vop-0.1V) till DOP pin switches from high to low.

(9) Measurement 9 (Measurement circuit 3)

1) Set V1=V2=V3=V4=3.5V, Vypup=Vyini=0V, S1=0ON. S2=0FF, enter normal condition.

2) Increase Vy from OV to Vpocr (Max.)+10mV immediately (within 10us). The discharge overcurrent
detection delay time 1 (tpoci) is the period from the time Vyi gets to Vpoci (Max.)+10mV till COP
and DOP pin switches from low to high.

3) Set V1=V2=V3=V4=3.5V, Vymp=Vyin=0V, S1=0FF. S2=0N, enter normal condition.

4) Increase Vy from OV to Vpocz (Max.)+0.1V immediately (within 10us). The discharge overcurrent
detection delay time 2 (tpoc2) is the period from the time Vy gets to Vpocz (Max.)+0.1V till COP and
DOP pin switches from low to high.

5) Set V1=V2=V3=V4=3.5V, Vyup=Vyin=0V, S1=0FF. S2=0N, enter normal condition.

6) Increase Vyyp from OV to 1.7V immediately (within 10us). The short detection delay time (tsporT) IS
the period from the time Vyye gets to 1.7V till COP and DOP pin switches from low to high.

(10) Measurement 10 (Measurement circuit 4)
1) Set V1=V2=V3=V4=3.5V, Vcop=Vpopr=Vymp=Vc1 =0V, Vsg =VDD. VDD/ly\p is the internal resistance
between VDD and VMP (Rvmp).
2) Set Vl:V2:V3:V4:lSV, Vcop: VCTL:OVI VDop:VVMp:VSEL:VDD. VDD/'VMS is the internal
resistance between VSS and VMP (Ryws).

(11) Measurement 11 (Measurement circuit 4)

1) Set V1=V2=V3=V4=3.5V, Vcop=Vpop=Vcn =0V, Vsg =Vymp=VDD, the current flowing through the
CTL pin is the CTL pin current “L” (Ict). Then, set Ve =VDD, the current flowing through the CTL
pin is the CTL pin current “H” (Ictp).

2) Set V1=V2=V3=V4=3.5V, Vcop=Vpop=Vcr =0V, Vse=Vymp=VDD, the current flowing through the
SEL pin is the SEL pin current “H” (Isen). Then, set Vsg =0V, the current flowing through the SEL pin
is the SEL pin current “L” (IsgLL).

(12) Measurement 12 (Measurement circuit 4)
1) Set V1=V2=V3=V4=6V, Vpop=Vc1r.=0V, Vse =Vymp=Vcop=VDD, the current flowing through the COP
pin is the COP pin leakage current (Icon). Then, set Vcop=Vss+0.5V, the current flowing through the
CORP pin is the COP pin sink current (lcol)-
2) Set V1=V2=V3=V4=3.5V, Ve =0V, Vg =Vcop=VDD, Vywp=VDD-2V, Vpep=VDD-0.5V, the current
flowing through the DOP pin is the DOP pin source current (Ipon). Then, set Vywp=VDD,
Vpop=Vss+0.5V, the current flowing through the DOP pin is the DOP pin sink current (Ipo.).

(13) Measurement 13 (Measurement circuit 5)
1) Set V1=V2=V3=V4=0V, increase Vyyp from OV gradually.
2) The Vyyp voltage is the OV charge starting voltage (Vocna) When COP pin voltage is 1V lower than
the Vyyp Voltage.

(14) Measurement 14 (Measurement circuit 5)
1) Set V1=V2=V3=V4=24V, increase Vyyp from OV gradually.
2) The V1 voltage is the OV charge inhibition voltage (Vony) When COP pin voltage should be higher
than Vywmp-1V.

Neotec Semiconductor Ltd. 7121 NT1775DS Rev3.08 20080214
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Measurement Circuit

NT1775
s1 1COP VDD 16 [
2VMP  VC115 [ =3
S29 spop vc2i4 [ 3— L F
c avINN  ve313 [3— 1 F V2
5cDT  vea12 [——+F 3
6CCT  CTL11 [ TV
(A 7VSS  SEL10 [1—¢
8 NC NC 9 [ ci==¢
0.1nF

Measurement circuit 1

- NT1775
] 1CcoP VDD 16

L 2vp vci115 5
3DOP  VC214 T V1

]
3
—
L—! 4 VINI VC3 13 :’—{
VVINI :l

V2
V3
5CDT  VC412 —7
Sl‘gi ] 6CCT  CTL11 [ E L
1
]

7 VSS SEL 10

8 NC NC 9 [ Ci=-= JXSEJXCTL
0.1nF I T

Measurement circuit 2
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% Vuwe|

T NT1775

] 1COP VDD 16 [}
] 2VMP  VC115 [ =
{] 3DOP  VC214 [}—F—% v
Vo~ ] 4VINI vC313 [+—— 139 va
’ O] 5CDT  vea12 f————F
L\ o1 6CCT  CTL11 [}
W i 7VSS  SEL10 [}—¢ l
C2= ] 8NC NC 9 [ Cl= = Ven
0.1UFIC3— 0.1nF T
0 1uF—lr

Measurement circuit 3

NT1775
1COP VDD 16 [}
2VMP  VC115 [] =2
3DOP  VC214 [F—+—F
@ 4VINL  VC313 [+——+—TF va
5CDT V€412 [}—F+—%
= V4
6cCT  ctL1l [HQ)
|V Vcop Vywmp |Vbor :’_®

7VSS SEL 10
8 NC NC 9 [ 1 Cil==

Tokin
17

—
N
3

Measurement circuit 4

6 CCT CTL11
7VSS SEL 10
8NC NC 9 [] Ci=

NT1775
1COP VDD 16 [J
2VMP  VC115 [ =
Vo ] 3pDOP  VvC214 [+——+—F V2
4VINN VC313 [}—— +—TF
scOT  vea12 3 %2
— = V4
Epwe

Lo

Measurement circuit 5
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Block Diagram

COP VDD
—

VC1

g\<— Logic circuit
and Delay

VMP
[ ] ve2

DOP - :| ves
D*é%

A

%
|_> g
] vea
VN [ > <
+ }
= > ./+
B ™
R
cot [ | 1
ccT [] CTL
VSS
= [‘] SEL
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Operations

The NT1775 provides overcharge, overdischarge, discharge overcurrent, and short circuit protections for the
3/4-cell battery pack. When the battery pack is in charging stage, the current flow is from EB+ to EB- through
the batteries. NT1775 continuously senses all the battery voltage by VC1~VC4 pins if the overcharge occurs.
On the other hand, when the battery pack is in discharging stage, the current flow is from EB+ to EB- through
the load. NT1775 also senses all battery voltages by VC1~VC4 pins if the overdischarge occurs. As
discharging, there is a positive voltage between VSS and EB-, because the current passing through Rsgnse.
NT1775 detects this positive voltage by VINI pin if the discharge overcurrent occurs as well. Further, NT1775
also provide a short protection by detecting the voltage drop between VDD and VMP pins.

(1) Overcharge Condition

1) Overcharge Protection
When any of the cells voltage is equal to or higher than the overcharge detection voltage (Vov) for a
certain delay time (tov), NT1775 would turn off the external Pch MOSFET by COP pin to protect the
pack from being overcharged. In the meanwhile, COP pin turns to “H” from “L” level.

2) Overcharge Protection Release

The overcharge protection can be released by either of the following conditions,

(&) Removed charger and connect a load (100K() typically) when all battery voltages are lower than
the detection voltage Voy

(b) All battery voltages are lower than the overcharge release voltages Vgeis.

(2) Overdischarge Condition

1) Overdischarge Protection
When any of the cells is lower than the overdischarge detection voltage (Vop) for a certain delay time
(top), NT1775 would turn off the external Pch MOSFET by DOP pin to protect the pack from being
overdischarged.

2) Overdischarge Protection Release

The overdischarge protection can be released by connecting a charger when all battery voltages are
equal to or higher than the overdischarge detection voltage (Vop).

(3) Power Down Condition

1) Entering to Power Down Mode

NT1775 enters to the power down mode when overdischarge protection occurs. The VMP pin voltage
would be pulled low through the Ryms resister and the internal circuits would be turned off; therefore,
the standby current consumption of NT1775 could be reduced to lower than 100nA (Max.).

2) Power Down Mode Release

The power down mode would be released when a charger is connected with the condition that the
VMP pin voltage is around VDD/2 or higher.

Neotec Semiconductor Ltd. 11/21 NT1775DS Rev3.08 20080214
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(4)

®)

(6)

@)

Discharge Overcurrent Condition

1) Discharge Overcurrent Protection

The NT1775 provides 3 levels of discharge overcurrent protection - discharge overcurrent 1, discharge
overcurrent 2 and short circuit protection. When any of the discharge overcurrent conditions happens,
the level of DOP pin would become to “H” from “L” to turn off the MOSFET to cut off the discharge
path.

a) Discharge overcurrent 1 protection happens when VINI pin voltage is in the condition of Vpoci =Vyini
<Vpocz and lasts for a delay time longer than the specified delay time (tpoci).

b) Discharge overcurrent 2 protection starts when VINI pin voltage is in the condition of Vpocs = Vv <
Vshort @nd for lasts for a delay time longer than the specified delay time (tpocs)-

¢) Short circuit protection occurs when VMP pin voltage is in the condition of VDD-Vyyp=Vsnort and
for lasts for a delay time longer than the specified delay time (tsporT)-

2) Discharge Overcurrent Protection Release

Any of the discharge overcurrent/short protections would be released to the normal mode when the
load current reduces to the specified current (load resistance >30M()) or the voltage drop between
VDD and Vywe pins is lower than Vsporr.

0 V Battery Charge Function
NT1775 provides a 0 V battery charge function which the batteries can be charged when the charger
voltage is higher than Vocua.

Delay Time Setting

The overcharge delay time (toy) depend on the external capacitor’s capacitance value to the CCT pin.
The overdischarge detection delay time (top) and the discharge overcurrent delay time 1 (tpoc1) depend
on the external capacitor's capacitance value to the CDT pin. The other delay times, discharge
overcurrent delay time 2 (tpocz), and short detection delay time (tsport) are internally fixed.

Min.  Typ. Max.
tov[s] = (5.00, 10.0, 15.0) x CCCT [nF]
top[s] = (0.50, 1.00, 1.50) x CCDT [nF]
tpocy [S] = (0.05, 0.10, 0.15) x CCDT [nF]

Note: The capacitance deviation of the capacitors is not included in the equation above.

CTL pin

NT1775 provides a CTL pin to control the DOP and COP status. This control function takes precedence
over all of the protection functions.

Conditions set by CTL pin

CTL Pin COP Pin DOP Pin
High Hi-Z VDD
Open Hi-Z VDD
Low Normal status* | Normal status*

* The all detection circuits take control of the normal status.

Neotec Semiconductor Ltd.
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(8) SEL pin

SEL pin is used to switch 4-cell application to the 3-cell. VC4 pin’s detection function is prohibited when

the SEL pin is connected to the VSS.

Conditions Set by SEL pin

SEL Pin Condition
High 4-cell protection
Open Undefined
Low 3-cell protection

Neotec Semiconductor Ltd.
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Operation Timing Charts

(1) Overcharge Detection, Overdischarge Detection

A
V, \
ov \
Battery Vrew
voltage Veess \ /
V /
oD
/
v A
. DD
DOP pin
voltage
Vsg >
A
VEB+
COP pin
voltage Hi-Z
Vsg >
A
VEB+
Voo —
VDD-0.4V
VMP pin
voltage
Vss >
Charger connected - > -
Load connected - >
<> <>
tov top |
Normal Over Normal Over | Normal
charge discharge

|
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(2) Overcurrent Detection

VOV
Vv
Battery RELL
voltage .
REL2
VOD

\J

DOP pin Voo

voltage
VSS >
A
COPpin  Ves+
voltage
g Hi-Z Hi-Z Hi-Z
VSS -
Vv A
VMP pin bo ¥ Vstort
voltage /
VSS >
A
) Voo
VINI pin —
voltage Vooc
¥D001
SS >
Load connected - > < - >
< < <>
thoca thoc2 Livonr
Normal Discharge Normal _. Normal Short Normal
Discharge
Overcurrent 1 Overcurrent

Overcurrent 2
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Application Circuit

1. 3-cell Application

EB+

R gRDop NT1775
co

Rvop
—{ ] 1COP  VDD16 [} —\W—e
Cvc1 Rvec
1 2VMP VC115 [ iC = ’W\,—«L
] 3DOP  VC214 [ e n—g
[] 4VINI  VC313 [ TS Reosm—F o2
—] — Ruvca =L — V3
— | 5CDT VC4 12
Rvini 6CCT  CTL11 [ Wy o
==Cecor 7VSS SEL 10 Retu CTL
Ceerl [] 8NC NC 9 [IRse Cusse —H—*
T D1 Rvss
* . o AWM—e
EB- Rsense
O—
2. 4-cell Application
Charging Discharging
EB+ FET FET
Roop NT1775 R
VDD
1COP VDD 16 [ AW—e
Cvct Rve1
] 2VMP VC115 [} = P R W—e
3DOP  VC214 [—F¥= e x;
— Cv
[ 4VINI  VC313 [ _?_C:: M\
-1 Lvca VC4
—— [ ] 5CDT VC412 [ . ’W\ﬂ
Rvini :: - - V4
6 CCT CTL11 [ A O
= Ceor 7VSS  SEL 10 [HW Rer CTL
C RseL 1 He—
cctl [] 8NC NC 9 [ Cvss=—
T D1 Ryss
. . AM—e
EB- Rsense
O—
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Constant for external components

Symbol Parts Recommend Min. Max.
Charging P channel
FET MOSFET
Discharging P channel
FET MOSFET
Rvbp Resistor 510 4.7Q) 10002
Rvci Resistor 1KQ 1KQ 10K(Q)
Rvcz Resistor 1KQ 1KQ 10K(Q)
Rvcs Resistor 1KQ 1KQ 10K(Q)
Rvca Resistor 1KQ 1KQ 10K(Q)
Rco Resistor 5.1KQ) 2KQ 10KQ)
Rpop Resistor 5.1KQ 2KQ) 10K}
Rcop Resistor 1IMQ 0.1MQ 1.2MQ
Rymp Resistor 100KQ) 51KQ 120KQ2
Rer Resistor 1KQ 1KQ 100KQ2
Rvini Resistor 1KQ 1KQ 100KQ2
RseL Resistor 1KQ 1KQ 100KQ2
Rsense Resistor -—- -— -—
Rvss Resistor 00 0Q 51Q2
Cvc1 Capacitor 0.1nF 0.1nF 0.33nF
Cvc2 Capacitor 0.1nF 0.1nF 0.33nF
Cvcs Capacitor 0.1nF 0.1nF 0.33nF
Cvca Capacitor 0.1nF 0.1nk 0.33nF
Ccer Capacitor 0.1nF
Ccor Capacitor 0.1nF
Cvss Capacitor 2.2k 2.2nF 10nF
D1 ZENER 24V

1) If the threshold voltage of an FET is lower than 0.4V, the FET may not stop the charging current.
If the charger voltage is higher than the withstanding voltage between the gate and source, the FET may be
damaged.

2) For good noise immunity, Cvci, C vcz, Cves, Cvea sShould be connected to ground.

3) For short-circuit protection, the Rco should be placed for current limit.

4) Using an overspec Rvci, Rvez, Rves, Rves, may result in overcharge detection voltage and release voltage higher
than the expectation.
If Rvci has a high resistance, the voltage between VDD and VSS may be higher than absolute maximum rating when
a charger is connected reversely since the current flows from the charger to IC.

Caution: The application circuit above is for reference only. To determine the correct constants, evaluation of

actual application is required.
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Characteristics (Typical Data)

1. Current consumption

Current consumption vs. Temperature

VDD=14V

Temperature (°C)

2. Detection Voltage

2.2Vop Vvs. Ta

2.1 Vov vs. Ta
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3. Detection Delay time

3.1t0OV vs. Ta 3.2t0Dvs. Ta
Overcharge Detection Delay Time vs. Overdischarge Detection Delay Time vs.
Temperature VDD=14.85V Temperature \VDD=12.8V
150
T
T
~ 120
= g2 110
> = 100
Q 8 o0
= 80
(T
B0 [~
50 : : : : : :
40 20 0 20 40 60 80 100
Temperature (°C) Temperature (°C)
3.3tDOC1 vs. Ta 3.4tDOC2 vs. Ta
Discharge Overcurrent Detection Delay Time 1 Discharge Overcurrent Detection Delay Time 2
vs. Temperature VDOG1=0.23V vs. Temperature VDOC2=0.61V
15 1.6 e B L S B Sy By By B B
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Package Information

NT1/75

16-Pin TSSOP
16 9
A S. - =
L e
b /
E1
E ‘ 0.25 |
---------- 12
O A0
PLLLYAL
b e
< D >
0.1277YP |, T y
\ A2 | A
AL =,
A1 | Seating Plane
SYMBOL| MIN. NOM. MAX.
A — — 1.20
Al 0.00 — 0.15
A2 0.80 1.00 1.05
b 0.19 0.22 0.30
D 4.9 5.0 5.1
E 6.30 6.40 6.50
El 4.30 4.40 4.50
e — 0.65BSC —
L 0.45 0.60 0.75
L1 — 1.00 —
6 0 — g’
01 — 12REF —

NOTES:1.All dimensions show in mm
2.Reference : JEDEC MO-153AB
3.TSSOP-16L-A
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Layout Guide

For 4-cell application

P+ P UH UM UL
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RlcZ| Ric4

N
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Revision History

Version Date Revision Page
3.08 2008/02/14 | 1) Add temperature coefficient 18~19
3.07 2008/02/01 | 1) Update the specification of short-circuit detection delay time 4
3.06 2007/11/16 3 :gg?;%ﬂf;&gfam of Rvoo and Rvwe Y
304 | 2007716 |5} (g package information 18
3.03 2007/6/26 1) Update the Marking information 2

|
Neotec Semiconductor Ltd. 21/21 NT1775DS Rev3.08 20080214

www.neotec.com.tw


http://www.neotec.com.tw

