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SGMICRO

SGM41010

Battery Protection IC for 1-Cell Pack

GENERAL DESCRIPTION

The SGM41010 family are battery protection ICs for
Li-lon/polymer rechargeable batteries, including the
high-accuracy voltage detection circuits and the delay
circuits. The device is designed to protect 1-cell Li-lon/
polymer rechargeable battery pack against over-
charge, over-discharge and over-current.

The SGM41010 uses an external
detection resistor to achieve high-accuracy over-
current protection with less effect from temperature
change.

over-current

The SGM41010 is available in Green XTDFN-
1.4x1.4-6L and UTDFN-1.4x1.8-6L packages. It can
operate in the -40°C to +85°C ambient temperature
range.

APPLICATIONS

Li-lon Rechargeable Battery Pack
Lithium Polymer Rechargeable Battery Pack

TYPICAL APPLICATION
O PCK+
R1
VDD
- =C1
VSS SGM41010
cs
DO co VM
R3 FET1L jFETZ %Rz
A\ — 5—6 O PCK-

Figure 1. Typical Application Circuit

FEATURES

e High-Accuracy Voltage Detection Circuit
¢ Over-Charge Detection Voltage:
4.1V to 5.0V (5mV Step), Accuracy: ¥15mV
+ Over-Charge Hysteresis Voltage:
OmV to 400mV (100mV Step), Accuracy: £#40mV
+ Over-Discharge Detection Voltage:
2.1V to 3.0V (10mV Step), Accuracy: ¥35mV
+ Over-Discharge Hysteresis Voltage:
100mV to 400mV (100mV Step),
Accuracy: ¥35mV
+ Discharge Over-Current Detection Voltage:
3mV to 100mV (0.25mV Step),
Accuracy: £0.75mV
+ Load Short-Circuiting Detection Voltage:
20mV to 100mV (1mV Step), Accuracy: *3.5mV
+ Charge Over-Current Detection Voltage:
-100mV to -3mV (0.25mV Step),
Accuracy: £0.75mV
e Detection Delay Times are Generated Only by an
Internal Circuit (No External Capacitors Required)
e (QV Battery Charge Inhibited
e Output Available during Power-On
e Conditional Retry when OCD/SCP Occurs
e High-Withstand Voltage
+ VM and CO Pins: Absolute Maximum Rating
-28V
Operating Temperature Range: -40°C to +85°C
® Low Current Consumption
¢ During Operation: 1.5pA (TYP) (T, = +25°C)
¢ During Over-Discharge: 1A (MAX)
® Available in Green XTDFN-1.4x1.4-6L and
UTDFN-1.4x1.8-6L Packages

@ SG Micro Corp

sGmicRO WWW.sg-micro.com

SEPTEMBER 2025-REV.B



SGM41010

Battery Protection IC for 1-Cell Pack

PACKAGE/ORDERING INFORMATION

UTDFN-1.4x1.8-6L

-40°C to +85°C

SGM41010BBB-AAYUHEGG/TR

MODEL PACKAGE TE?IIF:E(I:RI?'FSRE ORDERING PACKAGE PACKING
DESCRIPTION NUMBER MARKING OPTION
RANGE
287

Tape and Reel, 3000

XXX
SGM41010BBB-AA o

XTDFN-1.4x1.4-6L | -40°C to +85°C | SGM41010BBB-AAYXHFEG/TR| 230 |Tape and Reel, 3000

UTDFN-1.4x1.8-6L | -40°C to +85°C |SGMA41010BBB-ABYUHEGG/TR )ff& Tape and Reel, 3000
SGM41010BBB-AB g

XTDFN-1.4x1.4-6L | -40°C to +85°C |SGM41010BBB-ABYXHF6G/TR| 2> [Tape and Reel, 3000

UTDFN-1.4x1.8-6L | -40°C to +85°C |SGM41010BBB-ACYUHE6G/TR %’& Tape and Reel, 3000
SGM41010BBB-AC -

XTDFN-1.4x1.4-6L | -40°C to +85°C | SGM41010BBB-ACYXHF6G/TR|  Z>5 |Tape and Reel, 3000

UTDFN-1.4x1.8-6L | -40°C to +85°C |SGMA41010BBB-ADYUHE6G/TR )fif( Tape and Reel, 3000
SGM41010BBB-AD -

XTDFN-1.4x1.4-6L | -40°C to +85°C | SGM41010BBB-ADYXHF6G/TR| 25> |Tape and Reel, 3000

UTDFN-1.4x1.8-6L | -40°C to +85°C |SGMA41010BBB-AEYUHEGG/TR )1&?( Tape and Reel, 3000
SGM41010BBB-AE e

XTDFN-1.4x1.4-6L | -40°C to +85°C |SGM41010BBB-AEYXHF6G/TR| 3% [Tape and Reel, 3000

UTDFN-1.4x1.8-6L | -40°C to +85°C |SGM41010BBB-AGYUHE6G/TR )f?(‘)‘( Tape and Reel, 3000
SGM41010BBB-AG -

XTDFN-1.4x1.4-6L | -40°C to +85°C |SGM41010BBB-AGYXHF6G/TR| 25> |Tape and Reel, 3000

UTDFN-1.4x1.8-6L | -40°C to +85°C |SGMA41010BBB-AHYUHE6G/TR )f%’( Tape and Reel, 3000
SGM41010BBB-AH -

XTDFN-1.4x1.4-6L | -40°C to +85°C | SGM41010BBB-AHYXHF6G/TR|  25° |Tape and Reel, 3000

UTDFN-1.4x1.8-6L | -40°C to +85°C | SGM41010BBB-AJYUHE6G/TR )%;9(?( Tape and Reel, 3000
SGM41010BBB-AJ o

XTDFN-1.4x1.4-6L | -40°C to +85°C | SGM41010BBB-AJYXHFEG/TR | o' [Tape and Reel, 3000

UTDFN-1.4x1.8-6L | -40°C to +85°C |SGM41010BBB-AKYUHE6G/TR %’& Tape and Reel, 3000
SGM41010BBB-AK et

XTDFN-1.4x1.4-6L | -40°C to +85°C | SGM41010BBB-AKYXHF6G/TR| 25> |Tape and Reel, 3000

MARKING INFORMATION

NOTE: XXX = Date Code and Trace Code.

Y Y Y— Serial Number

XXX

[=

Trace Code
Date Code - Year

Green (RoHS & HSF): SG Micro Corp defines "Green" to mean Pb-Free (RoHS compatible) and free of halogen substances. If
you have additional comments or questions, please contact your SGMICRO representative directly.
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SGM41010 Battery Protection IC for 1-Cell Pack
PRODUCT LIST

Table 1. Product Name List

Over-Charge | Over-Charge Over- Over- Discharge | Load Short- Charge
Product Detecti or? Releaseg Discharge Discharge | Over-Current | Circuiting | Over-Current Delay
) Detection Release Detection Detection Detection Time
Name Voltage Voltage Volt Volt Volt Volt Volt Combination @
(VCU) (VCL) oltage oltage oltage oltage oltage ombination
(VDL) (VDU) (VDIOV) (VSHORT) (VCIOV)
SGMAT010 |4 500y 4.300V 2,500V 2,900V 5.6mV 22.5mV 11.3mV (1)
BBB-AA
SCMA1010 | 4 545y 4.345V 2,500V 2.900V 5.5mV 22.5mV A1.5mV @)
BBB-AB
SGMA1010 |4 595y 4.395V 2,500V 2,900V 5.6mV 22.5mV A1.3mV @)
BBB-AC
SGMAT010 | 4 610y 4.410V 2,500V 2,900V 5.5mV 22.5mV A1.5mV @)
BBB-AD
SGM41010 14 300v 4.100V 2,500V 2.900V 5.5mV 22.5mV A1.5mV @)
BBB-AE
SGM41010
o 4.495V 4.295V 2,500V 2.900V 14mv 40mv 15mV @)
SGM41010
i 4,580V 4.380V 2.600V 3.000V mv 28mV 15mV ®)
SGM41010 14 400v 4.200V 2,500V 2.900V 4mv 28mV 4mV )
BBB-AJ
SGM41010
A 4520V 4.370V 2.100V 2.300V 7mv 28mV 14mV (1)
NOTES:

1. The product name is in range of SGM41010BBB-AA to SGM41010BBB-ZZ. For products other than the above, please contact
our sales representatives.

2. Please refer to the Table 2 for details of the delay time combinations.

Table 2. Delay Time Combination

. Discharge Load Charge .
. S EIELE ORI Over-Current Short-Circuiting Over-Current DI I
Delay Time Detection Delay | Detection Delay . R . Over-Current
c oL T (3) a a Detection Delay | Detection Delay | Detection Delay o
ombination Time Time Ti Ti Ti Retry Time
(tcu) (tov) ime ime ime (trery)
(toiov) (tsHorr) (tciov)
(1) 512ms 80ms 80ms 280us 48ms 512ms
(2) 1024ms 80ms 144ms 280us 80ms 512ms
(3) 1024ms 80ms 80ms 280us 32ms 512ms
(4) 512ms 80ms 80ms 280us 32ms 512ms
(5) 1024ms 80ms 144ms 280us 80ms 512ms
(6) 512ms 80ms 80ms 280us 32ms 512ms
(7) 1024ms 80ms 144ms 280us 80ms 512ms
(8) 512ms 80ms 256ms 280us 80ms 512ms

NOTE:

3. The delay times can be changed within the range shown in Table 3. Please contact our sales representatives for more
information.
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SGM41010

Battery Protection IC for 1-Cell Pack

PRODUCT LIST (continued)

Table 3. Delay Time Options

Delay Time Symbol Selection Range Remark
Over-Charge Detection Delay Time teu 512ms 1024ms Select a value from the left.
Over-Discharge Detection Delay Time toL 80ms 144ms Select a value from the left.
Discharge Over-Current Detection Delay Time toiov 48ms 80ms 144ms 256ms Select a value from the left.
512ms 1024ms | 2048ms | 4096ms
Load Short-Circuiting Detection Delay Time tsHorT 280us 560us Select a value from the left.
Charge Over-Current Detection Delay Time tciov 32ms 48ms 80ms Select a value from the left.
Discharge Over-Current Retry Time treTrRY 512ms Select a value from the left.

ABSOLUTE MAXIMUM RATINGS
Input Voltage Range between VDD Pin and VSS Pin, Vps

.......................................................... Vss - 0.3V to Vss + 12V

............................................................ Vss - 0.3V to Vss + 5V

.......................................................... Vpp - 28V to Vpp + 0.3V

DO Pin Output Voltage Range, Vpo

......................................................... Vss - 0.3V to Vpp + 0.3V

CO Pin Output Voltage Range, Vco

.......................................................... Vop - 28V to Vpp + 0.3V

Package Thermal Resistance

UTDFN-1.4%1.8-6L, BuA....ccrcviiiriiriiiiieeniic e 158°C/W
UTDFN-1.4%1.8-6L, BuB.....ccovveirrieiiienrieiieeeen 117.9°C/W
UTDFN-1.4%1.8-6L, B4C (TOP) +vervveervreeririenreenineen 127.8°C/W
UTDFN-1.4%1.8-6L, BJC (BOT) ++-vveerereerveerireerieeaens 81.3°C/W
XTDFN-1.4%1.4-6L, Ba...ccveeiriieiiiii e 153°C/W
XTDFN-1.4%1.4-6L, BB.....cvveiirireiiiiii e 93.3°C/W
XTDFN-1.4%1.4-6L, BJC (TOP)--veervreerreerrienreeninen 93.8°C/W
XTDFN-1.4%1.4-6L, BJC (BOT)--veervreerreerreercreernee 88.8°C/W
Junction Temperature..........cccccccoeveiviiieee e +150°C
Storage Temperature Range........................ -65°C to +150°C
Lead Temperature (Soldering, 10S).........cccocvveernineeen. +260°C
ESD Susceptibility ("
HBM . 5000V
CDM e +1000V

NOTES:

1. For human body model (HBM), all pins comply with

ANSI/ESDA/JEDEC JS-001 specifications.
2. For charged device model (CDM), all pins comply with
ANSI/ESDA/JEDEC JS-002 specifications.

RECOMMENDED OPERATING CONDITIONS
Supply Voltage Range.........cccocceevvieveiniiiciiiec e, 0V to 6V

Operating Temperature Range....................... -40°C to +85°C
OVERSTRESS CAUTION

Stresses beyond those listed in Absolute Maximum Ratings
may cause permanent damage to the device. Exposure to
absolute maximum rating conditions for extended periods
may affect reliability. Functional operation of the device at any
conditions beyond those indicated in the Recommended
Operating Conditions sectionis not implied.

ESD SENSITIVITY CAUTION

This integrated circuit can be damaged if ESD protections are
not considered carefully. SGMICRO recommends that all
integrated circuits be handled with appropriate precautions.
Failure to observe proper handling and installation procedures
can cause damage. ESD damage can range from subtle
performance degradation to complete device failure. Precision
integrated circuits may be more susceptible to damage
because even small parametric changes could cause the
device not to meet the published specifications.

DISCLAIMER

SG Micro Corp reserves the right to make any change in
circuit design, or specifications without prior notice.
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SGM41010 Battery Protection IC for 1-Cell Pack
PIN CONFIGURATIONS

(TOP VIEW) (TOP VIEW)
_____ [ - @
VM 1E ; i6]cCs ves i1y - 16:|DO
colz} | e | [5]vop vop | (2] {eri {E}|co
DO [3] et 4] VeSS cs |37 Led G| v
UTDFN-1.4x1.8-6L XTDFN-1.4%x1.4-6L
PIN DESCRIPTION
PIN
UTDFN- XTDFN- NAME TYPE FUNCTION
1.4%1.8-6L 1.4x1.4-6L
1 4 VM I External Negative Voltage Input Pin.
2 5 CcO 0] Charge Control FET Gate Connection Pin (CMOS Output).
3 6 DO 0] Discharge Control FET Gate Connection Pin (CMOS Output).
4 1 VSS | Negative Power Supply Input Pin.
5 2 VDD | Positive Power Supply Input Pin.
6 3 CS | Over-Current Detection Input Pin.
Exposed Pad | Exposed Pad EP - Exposed Pad. It is recommended to leave this pin floating.

NOTE: | = input, O = output.
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sGmICRO WWW.sg-micro.com ;



SGM41010

Battery Protection IC for 1-Cell Pack

ELECTRICAL CHARACTERISTICS

(Ty =-40°C to +85°C, typical values are measured at T, = +25°C, unless otherwise noted.)

PARAMETER ‘ SYMBOL ‘ CONDITIONS MIN TYP MAX UNITS
Detection Voltage
T,=+25C Veu - 0.015 Veu + 0.015
Over-Charge Detection Voltage " Veu -Srzzt'fiiéﬁ:iet ; T,=-20°C to +60°C | Vcyu-0.028 Veu Veu + 0.023 v
T, =-40°C to +85°C | Vcu-0.040 Veu + 0.030
VoL # Veu, T,=+25C Ve - 0.040 Ve + 0.040
Over-Charge Release Voltage " Voo |test circuit 1, T,=-20°C to +60°C | V¢ -0.050 2 Ve + 0.050 Y
seefigure 3 [17_40°C 10 +85°C | Vor- 0.055 Ve + 0.055
T,=+25°C 0
0OmV option T, =-20°C to +60°C 0
T, =-40°C to +85°C 0
T, =+25°C 100
100mV option T, =-20°C to +60°C 100
T, =-40°C to +85°C 100
T,=+25C 200
Over-Charge Hysteresis Voltage Vocrys | 200mV option T,=-20°C to +60°C 200 mV
T, =-40°C to +85°C 200
T, = +257C 300
300mV option T,=-20°C to +60°C 300
T, =-40°C to +85°C 300
T, =+25°C 400
400mV option T, =-20°C to +60°C 400
T, =-40°C to +85°C 400
T,=+25°C Vo - 0.035 VoL + 0.035
Over-Discharge Detection Voltage Voo -Sr::t ﬁl'gfj‘ﬁg ‘21 T, =-20°C to +60°C | Vp.-0.040 Voo Vp + 0.040 \Y
T, =-40°C to +85°C | VpL-0.045 Vo + 0.045
T,=+25C Vpy - 0.035 Vpy + 0.035
Over-Discharge Release Voltage Vou -Srzzt'fiiéﬁ:iet ‘21 T, =-20°C to +60°C | Vpu- 0.050 Vou Vpy + 0.050 \Y
T, =-40°C to +85°C | Vpu-0.060 Vpu + 0.060
T, = +257C 100
100mV option T,=-20°C to +60°C 100
T, =-40°C to +85°C 100
T, =+25°C 200
200mV option T,=-20°C to +60°C 200
Over-Discharge Hysteresis Vv T, =-40°C to +85°C 200
Voltage ODHYS T,=+25°C 300 mv
300mV option T, =-20°C to +60°C 300
T, =-40°C to +85°C 300
T,=+25C 400
400mV option T, =-20°C to +60°C 400
T, =-40°C to +85°C 400

@ SG Micro Corp

sGmicRO WWW.sg-micro.com

SEPTEMBER 2025
6



SGM41010

Battery Protection IC for 1-Cell Pack

ELECTRICAL CHARACTERISTICS (continued)

(Ty = -40°C to +85°C, typical values are measured at T, = +25°C, unless otherwise noted.)

PARAMETER | symsoL | CONDITIONS | mN TYP MAX UNITS
Detection Voltage
T,=+25°C Voiov - 0.75 Voiov +0.75
S(ijg;aer 1e) Over-Current Detection Vbiov ;—zzt,:cii;?;::: ?’ T, =-20°C to +60°C | Vpiov - 1.25 Vbiov Voiov + 1.25 mV
T, =-40°C to +85°C | Vpioy - 1.25 Voiov + 1.25
I\_/giatggsehort-Circuiting Detection Vshorr | Test circuit 2, see Figure 4 Vstorr - 3.5 VsHorT Vstorr + 3.5 mV
'\'/gf‘tggsehgrt'c"cumng Detection |/ wr | Voo = 3.4V, Test circuit 2, see Figure 4 | Vop-12 | Voo-0.65 | Voo-0.5 v
T,=+25°C Vaiov - 0.75 Veiov +0.75
\C;SI?EZE]Z 9)ver-Current Detection Veiov g:zt,fiiéifg i’ T,=-20°C to +60°C | Vciov - 1.25 Veiov Veiov +1.25 mV
T, =-40°C to +85°C | Vciov - 1.25 Voiov + 1.25
voad gsehO”'C"C“iﬁng 2Release |\, | Voo = 3.4V, test circuit 2, see Figure 4 Voo-2 | Voo-15 Voo - 1 v
0V Battery Charge
0V battery T,=+25°C 1
see Figure 4 T, =-40°C to +85°C 1
Internal Resistance
Vop = 1.4V, T, =+25°C 850 1150 1500
Sesistance between VDD Pinand | g, [ = OV 5 |Te=-20C to+60°C 750 1150 1600 kQ
see Figure 5 T, =-40°C to +85°C 650 1150 1700
Vop = 3.4V, T, =+25°C 9.5 135 175
Resistance between VMPINand | Ruys |y :Irifl\t/g, T, = -20°C to +60°C 8.5 13.5 20.0 kQ
see Figure 5 T, =-40°C to +85°C 6.5 13.5 22.0
Input Voltage
(F?ir;e;?]t(;ocs\/solltjailge between VDD Vosopt 15 12 v
gi%e;tcilo\?l\)/%?ige between VDD Vosors 15 28 v
Input Current
Vop = 3.4V, T,=+25°C 1.30 1.50 1.90
see Figure 5 T, =-40°C to +85°C 1.00 2.50
o T, =+25°C 1
gljgre Bﬁ;ﬁgﬁ;?pﬁon during lopen ?;E;E{ ca_?f;ﬁ“?t 3,1 i T, = -20°C to +60°C 1 uA
seeFigure 5 17" 40°C to +85°C 1
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SGM41010

Battery Protection IC for 1-Cell Pack

ELECTRICAL CHARACTERISTICS (continued)

(Ty =-40°C to +85°C, typical values are measured at T, = +25°C, unless otherwise noted.)

Time

see Figure 7

T, =-40°C to +85°C

tretry X 0.73

tretry X 1.38

PARAMETER ‘ SYMBOL ‘ CONDITIONS MIN TYP MAX UNITS
Output Resistance
T,=+25°C 7.0 10.5 15.0
. . i Test circuit 4, — iro o
CO Pin Resistance "H Rcon see Figure 6 T, =-20°C to +60°C 5.0 10.5 18.0 kQ
T, =-40°C to +85°C 4.0 10.5 19.0
T,=+25°C 2.0 3.2 5.5
. . - Test circuit 4, _ o .
CO Pin Resistance "L Rcol see Figure 6 T,=-20°C to +60°C 1.8 3.2 6.5 kQ
T, =-40°C to +85°C 1.5 3.2 8.0
T,=+25C 7.0 9.5 14.0
. . - Test circuit 4, — oro o
DO Pin Resistance "H Roon see Figure 6 T,=-20°C to +60°C 6.5 9.5 14.5 kQ
T,=-40°C to +85°C 6.0 9.5 15.0
T,=+25C 1.3 3.0 7.0
. . - Test circuit 4, — iro o
DO Pin Resistance "L RpoL see Figure 6 T, =-20°C to +60°C 1.2 3.0 7.3 kQ
T,=-40°C to +85°C 1.0 3.0 7.8
Delay Time
T,=+25°C tcy x 0.85 tcu ¥ 1.20
Over-Charge Detection Delay Test circuit 5, e o
Time tcu see Figure 7 T, =-20°C to +60°C tcu X 0.78 tcu tcu x 1.33 ms
T,=-40°C to +85°C | tcux 0.73 tey x 1.42
TJ =+25°C toL x 0.68 toL x 1.35
Over-Discharge Detection Delay Test circuit 5, e o
Time toL see Figure 7 T, =-20°C to +60°C toL x 0.62 toL toL x 1.50 ms
T,=-40°C to +85°C | tp. % 0.58 toL x 1.61
T,=+25°C toiov X 0.57 toiov x 1.50
Discharge Over-Current Detection Test circuit 5 N B
Dlelay Ti?ne v u I toiov see Filgull{le 7' T, =-20°C to +60°C | tpiov % 0.52 toiov toiov x 1.67 ms
T, =-40°C to +85°C | tpiov * 0.48 toiov X 1.78
T,=+25°C tsHoRT X 0.85 tsHoRT X 113
B%?;ys_rl’i]%ré-CIrCUItlng Detection tsHoRT -Sr:zt ,fl'éf:ﬁg ?’ T, =-20°C to +60°C | tsnort % 0.78 tsHorT tstort * 1.25 us
T, =-40°C to +85°C | tshort % 0.73 tstort * 1.34
T,=+25°C tciov X 0.42 tciov X 1.69
Ch Over-C t Detecti Test circuit 5, o N
Delaarygﬁ-im\éer urren etection tciov 322 'g:;(;l}l_le 7 T, =-20°C to +60°C tciov X 0.39 tciov tciov X 1.88 ms
T, =-40°C to +85°C | tciov % 0.36 teiov x 2.01
T,=+25°C tretry % 0.85 tretry X 1.16
Discharge Over-Current Retry treTry Test circuit 5, T, = -20°C to +60°C | trerry X 0.78 treTry trerry X 1.29 ms

NOTE:

1. The best estimate from product characterization, guaranteed by correlated test in production.
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SGM41010 Battery Protection IC for 1-Cell Pack
TYPICAL PERFORMANCE CHARACTERISTICS

Current Consumption during Operation (lope) vs. Temperature Current Consumption during Operation (lopg) VS. Voo
3.0 2.0
1.8 /
I
2.5 16 /
//
20 1.4
= L] = 1.2
5: //// g—
w 15 L = 1.0
8] T 5 08
1.0 0.6
05 0.4
0.2
0.0 0.0
-45-35-25-15 -5 5 15 25 35 45 55 65 75 85 0 1 2 3 4 5
Temperature (°C) Voo (V)
Over-Charge Detection Voltage (Vcu) vs. Temperature Over-Charge Release Voltage (VcL) vs. Temperature
4.320 —T 4.120 — T
Ve, Setting = 4.300V VL, Setting = 4.100V
4.315 4.115
4.310 4.110
4.305 4.105
S S
> 4.300 — — ~—, 4.100 ——
4.295 |~ 4.095
4.290 4.090
4.285 4.085
4.280 4.080
-45-35-25-15 -5 5 15 25 35 45 55 65 75 85 -45-35-25-15 -5 5 15 25 35 45 55 65 75 85
Temperature (°C) Temperature (°C)
Over-Discharge Detection Voltage (Vo) vs. Temperature Over-Discharge Release Voltage (Vpy) vs. Temperature
2.520 —T 2.920 —T—T—TT
Vp., Setting = 2.500V Vpu, Setting = 2.900V
2.515 2.915
2.510 2.910
2.505 2.905
S =S -
4 2.500 — > 2.900 —
>D // >D ,//
2.495 2.895
2.490 2.890
2.485 2.885
2.480 2.880
-45-35-25-15 -5 5 15 25 35 45 55 65 75 85 -45-35-25-15 -5 5 15 25 35 45 55 65 75 85
Temperature (°C) Temperature (°C)
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SGM41010 Battery Protection IC for 1-Cell Pack
TYPICAL PERFORMANCE CHARACTERISTICS (continued)

Discharge Over-Current Detection Voltage (Vpiov) vs. Temperature Discharge Over-Current Detection Voltage (Vpiov) vs. Voo
8 1 1 1 1 1 8
Vpiov, Setting = 5.5mV
7 7
S —
6 S 6
£ E
8 = —
o <]
> 5 < 5
4 4
3 3
-45-35-256-15 -5 5 15 25 35 45 55 65 75 85 3.0 3.2 34 3.6 3.8 4.0 4.2
Temperature (°C) Voo (V)
Charge Over-Current Detection Voltage (Vciov) vs. Temperature Charge Over-Current Detection Voltage (Vciov) vs. Voo
'g 1 1 1 1 1 '9
Veiovs Setting =-11.5mV
-10 -10
E 11 S 11
E € —
o o
> 12 <L 12
-13 -13
-14 -14
-45-35-25-15 -5 5 15 25 35 45 55 65 75 85 29 31 33 35 37 39 41 43
Temperature (°C) Vop (V)
Load Short-Circuiting Detection Voltage (Vsrorr) vs. Temperature Load Short-Circuiting Detection Voltage (Vshorr) VS. Voo
31 1 1 1 1 1 31
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SGM41010 Battery Protection IC for 1-Cell Pack
TYPICAL PERFORMANCE CHARACTERISTICS (continued)

CO Pin Resistance "H" (Rcon) vs. Vco CO Pin Resistance "L" (RcoL) vs. Vco
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SGM41010

Battery Protection IC for 1-Cell Pack

FUNCTIONAL BLOCK DIAGRAM
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Figure 2. Block Diagram
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SGM41010

Battery Protection IC for 1-Cell Pack

TEST CIRCUITS
R1 =330Q
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Figure 7. Test Circuit 5
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SGM41010

Battery Protection IC for 1-Cell Pack

TEST CIRCUITS (continued)

Note that unless otherwise specified, the CO pin output logic
level respects to Vym and the DO pin level respects to Vss.
And the output voltage levels "H" and "L" at both CO and DO
pins are judged by the threshold voltage (typical 1.0V) of the
N-FET.

Over-Charge Detection Voltage & Release
Voltage (Test Circuit 1)

Vcu: Over-charge detection voltage, it is defined as the V1
voltage at which Vo goes from "H" to "L" when gradually
increasing V1 voltage after setting V1 = 3.4V.

VcL: Over-charge release voltage, it is defined as the V1
voltage at which Vco goes from "L" to "H" when gradually
decreasing the V1 voltage.

Vochys: Over-charge hysteresis voltage, it is defined as Vcy -
VCL.

Over-Discharge Detection Voltage & Release
Voltage (Test Circuit 2)

VpL: Over-discharge detection voltage, it is defined as the V1
voltage at which Vpo goes from "H" to "L" when gradually
decreasing V1 voltage after setting V1 = 3.4V, V2 = V5 = QV.

Vpu: Over-discharge release voltage, it is defined as the V1
voltage at which Vpo goes from "L" to "H" when setting V2 =
0.01V, V5 = 0V and gradually increasing the V1 voltage.

Vopnys: Over-discharge hysteresis voltage, it is defined as
Vbu - VL.

Discharge Over-Current Detection Voltage
(Test Circuit 5)

Vpiov: Discharge over-current detection voltage, it is defined
as the V5 voltage at which Vpo goes from "H" to "L" with a
delay time tpiov when increasing the V5 voltage after setting
V1=34V,V2=14V,V5=0V.

Load Short-Circuiting Detection Voltage
(Test Circuit 2)

VshorT: Load short-circuiting detection voltage, it is defined as
the V5 voltage at which Vpo changing from "H" to "L" with a
delay time tshort When the V5 voltage increasing after setting
V1=3.4V,V2=14V,V5=0V.

Load Short-Circuiting Detection Voltage 2
& Release Voltage (Test Circuit 2)

Vshortz: Load short-circuiting detection voltage 2, it is defined
as the V2 voltage at which Vpo changing from "H" to "L" with a
delay time tshorT When the V2 voltage increasing after setting
V1=34V,V2=V5=0V.

Vriov: Discharge over-current release voltage, it is defined as
the V2 voltage at which Vpo goes from "L" to "H" when setting
V2 = 3.4V, V5 = 0V and then gradually decreasing the V2
voltage.

Vpo changes to "H" after the V2 voltage falls lower than Vgriov
for 1ms (typical), and it maintains "H" during load short-
circuiting detection delay time (tsHorT)-

Charge Over-Current Detection Voltage (Test
Circuit 2)

Vciov: Charge over-current detection voltage, it is defined as
the V5 voltage at which Vo changing from "H" to "L" with a
charge over-current detection delay time (tciov) when the V5
voltage decreasing after setting V1 = 3.4V, V2 = V5 = QV.

Current Consumption (Test Circuit 3)

lope: Current consumption during operation, it is defined as
the current that flows through the VDD pin (lop) under
conditions of V1 = 3.4V, V2 = V5 = QV during operation.

lopep: Current consumption during over-discharge, it is
defined as Ipp under conditions of V1 = V2 = 1.7V, V5 = 0V
during over-discharge.

Resistance between VDD Pin and VM Pin
(Test Circuit 3)

Rvwvp: Resistance between VDD pin and VM pin, it is tested
under conditions of V1 = 1.4V, V2 =V5 =0V.

Resistance between VM Pin and VSS Pin
(Test Circuit 3)

Rvus: Resistance between VM pin and VSS pin, it is tested
under conditions of V1 = 3.4V, V2 =3.2V, V5 =0V.

CO & DO Pin Resistance "H" & "L" (Test
Circuit 4)

Rcon: CO pin resistance "H", it is defined as the resistance
between the VDD pin and CO pin under conditions of V1 =
3.4V,V2=V5=0V, V3 =3.0V.

RcoL: CO pin resistance "L", it is defined as the resistance
between the VM pin and CO pin under conditions of V1 =
4.7V,V2=V5=0V,V3=04V.

Rpon: DO pin resistance "H", it is defined as the resistance
between the VDD pin and DO pin under conditions of V1 =
3.4V, V2=V5=0V, V4 =3.0V.

Rpor: DO pin resistance "L", it is defined as the resistance
between the VSS pin and DO pin under conditions of V1 =
1.4V, V2=V5=0V, V4 =04V.
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SGM41010

Battery Protection IC for 1-Cell Pack

TEST CIRCUITS (continued)

Over-Charge & Over-Discharge Detection
Delay Time (Test Circuit 5)

tcu: Over-charge detection delay time, it is defined as the
interval time from V1 voltage exceeds Vcy until Vco goes to
"L", after setting V1 = 3.4V, V2 = V5 = OV and increasing V1
voltage.

toL: Over-discharge detection delay time, it is defined as the
interval time from V1 voltage falls below Vp. until Vpo goes to
"L", after setting V1 = 3.4V, V2 = V5 = 0V and decreasing V1
voltage.

Discharge Over-Current Detection Delay
Time (Test Circuit 5)

toiov: Discharge over-current detection delay time, it is
defined as the interval time from V5 voltage exceeds Vpiov
until Vpo goes to "L", after setting V1 = 3.4V, V2 =1.4V, V5=
0V and increasing V5 voltage.

Load Short-Circuiting Detection Delay Time
(Test Circuit 5)

tsvorT: Load short-circuiting detection delay time, it is defined
as the interval time from V5 voltage exceeds Vsnort until Vpo
goes to "L", after setting V1 = 3.4V, V2 = 1.4V, V5 = 0V and
increasing V5 voltage.

Charge Over-Current Detection Delay Time
(Test Circuit 5)

tciov: Charge over-current detection delay time, it is defined
as the interval time from V5 voltage falls below Vciov until Vco
goes to "L", after setting V1 = 3.4V, V2 = 1.4V, V5 = 0V and
decreasing V5 voltage.

0V Battery Charge Inhibition Battery Voltage
(OV Battery Charge Inhibited Option) (Test
Circuit 2)

Voinn: OV battery charge inhibition battery voltage, it is defined
as the V1 voltage at which Vo goes to "L" (Vco = Vvm) when
gradually decreasing V1 voltage after setting V1 = 2.5V, V2 =
-2.0V, V5 =0V.
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SGM41010

Battery Protection IC for 1-Cell Pack

DETAILED DESCRIPTION

Operation

Normal Status

The SGM41010 monitors the battery voltage between VDD
and VSS pins, and the voltage between CS and VSS pins to
control charging and discharging.

When the battery voltage is between Vp_ (over-discharge
detection voltage) and Vcu (over-charge detection voltage),
and the CS pin voltage is between Vciov (charge over-current
detection voltage) and Vpov (discharge over-current
detection voltage), the SGM41010 turns both the charge and
discharge control FETs on. This status is defined as normal
status.

During normal status, charging and discharging can be freely,
the Rymp (resistance between VDD pin and VM pin) and Ryus
(resistance between VM pin and VSS pin) are not connected.

Over-Charge Status

VeL # Veou Options

In normal status, if the battery voltage rises higher than Vcy
during charging and it lasts for tcy (over-charge detection
delay time) or longer, the SGM41010 will turn the charge
control FET off to stop charging. This status is defined as
over-charge status, and this status can be released in the
following two cases:

1. When Vym < 0.35V (TYP), the SGM41010 releases the
over-charge status when the battery voltage falls below V¢,
(over-charge release voltage).

2. When Vym 2 0.35V (TYP), the SGM41010 releases the
over-charge status when the battery voltage falls below Vcy
(over-charge detection voltage).

During over-charge status, the VM pin voltage rises due to
the charge control FET's parasitic diode once a load is
connected to start discharge. If Vyu = 0.35V (TYP), the
SGM41010 releases the over-charge status when the battery
voltage < Vcu.

Caution: When the battery is charged to a voltage higher than
Vcu, even if a heavy load is connected, the battery voltage
does not fall below Vcy, then the discharge over-current
detection and load short-circuiting detection are not
performed until the battery voltage falls below Vcy. Because
the internal impedance of the actual battery is tens of mQ, the
battery voltage drops immediately after a heavy load that
causes over-current is connected, and discharge over-current
detection and load short-circuiting detection function.

vCL = vCU Options

In normal status, if the battery voltage rises higher than Vcy
during charging and it lasts for tcy (over-charge detection
delay time) or longer, the SGM41010 will turn the charge
control FET off to stop charging. This status is defined as
over-charge status.

When the VM pin voltage is equal to or higher than 0.35V
(TYP) and the battery voltage falls below Vcy, the SGM41010
releases the over-charge status.

During over-charge status, connect a load to start discharging,
the discharge current flows through the parasitic diode of the
charge control FET, the VM pin voltage is the voltage V; of the
internal parasitic diode higher than the VSS pin voltage. If this
VM pin voltage is higher than or equal to 0.35V (TYP), and
the battery voltage is lower than or equal to Vcu, the
SGM41010 releases the over-charge status.

Caution: 1. When the battery is charged to a voltage higher
than Vcu, even if a heavy load is connected, the battery
voltage does not fall below Vcy, then the discharge over-
current detection and load short-circuiting detection are not
performed until the battery voltage falls below Vcy. Because
the internal impedance of the actual battery is tens of mQ, the
battery voltage drops immediately after a heavy load that
causes over-current is connected, and discharge over-current
detection and load short-circuiting detection function.

2. Connect a charger in the over-charge state, although the
battery voltage is lower than V¢ and will not release the
over-charge status. The over-charge status is released when
the discharge current flows and the VM pin voltage goes over
0.35V (TYP) by removing the charger.

Over-Discharge Status

When the battery voltage falls below Vp_ during discharging in
the normal status and the condition continues for the
over-discharge detection delay time (to) or longer, the
SGM41010 turns the discharge control FET off to stop
discharging. This status is defined as over-discharge status.

During the over-discharging state, VM is pulled up to VDD by

Rvmb.

Rvws is disconnected during the over-discharge status.
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SGM41010

Battery Protection IC for 1-Cell Pack

DETAILED DESCRIPTION (continued)

When a battery is not connected to a charger, the SGM41010
maintains the over-discharge status and releases the
over-discharge status when the battery voltage reaches Vpy
or higher.

When connecting a charger in the over-discharge status, the
battery voltage reaches Vp_ or higher and the SGM41010
releases the over-discharge status if the VM pin voltage is
below -0.35V (TYP).

When connecting a charger in the over-discharge status, the
battery voltage reaches the over-discharge release voltage
(Vpu) or higher and the SGM41010 releases the over-
discharge status if the VM pin voltage is not below -0.35V
(TYP).

Discharge Over-Current Status (Discharge Over-
Current, Load Short-Circuiting, Load Short-
Circuiting 2)

Discharge Over-Current, Load Short-Circuiting
When the battery is in a normal status, the CS pin voltage is =
Vpiov because the discharge current is equal to or higher than
the specified value, and the continuous discharge
over-current detection delay time (tpiov) or longer in this
status, the discharge control FET is turned off and the
discharging is stopped. This status is defined as the
discharge over-current status.

Under the discharge over-current status, VM pin and VSS pin
are shorted by Ryms in the SGM41010. However, as long as
the load is connected, the VM pin voltage is the VDD pin
voltage. When the load is disconnected, the VM pin voltage is
equal to the VSS pin voltage.

The SGM41010 keeps discharge MOSFET off until the load is
disconnected. And the discharge over-current condition is
released.

Rvvp is disconnected during the discharge over-current
status.

Load Short-Circuiting 2

When the battery is in a normal status, a load causing
discharge over-current is connected, and the VM pin voltage
is equal to or higher than the load short-circuiting detection
voltage 2 (VsHorT2), and the continuous load short-circuiting

detection delay time (tstort) or longer in this status, the
discharge control FET is turned off and discharging is
stopped. This status is defined as the load short-circuiting
status 2.

Under the load short-circuiting status 2, VM pin and VSS pin
are shorted by Ryms in the SGM41010. However, as long as
the load is connected, the VM pin voltage is the VDD pin
voltage. When the load is disconnected, the VM pin voltage is
equal to the VSS pin voltage.

When the VM pin voltage returns to Vwiov or lower, the
SGM41010 releases the load short-circuiting status 2.

Rvmp is disconnected during the load short-circuiting status 2.

Charge Over-Current Status

When the battery is in a normal status, the CS pin voltage is <
Vciov because the charge current is equal to or higher than
the specified value, and the continuous charge over-current
detection delay time (tciov) or longer in this status, the charge
control FET is turned off and charging is stopped. This status
is defined as the charge over-current status.

The SGM41010 releases the charge over-current status
when the discharge current flows and the VM pin voltage is
0.35V (TYP) or higher by removing the charger.

There is no charge over-current protection function during the
over-discharge status.

0V Battery Charge Inhibited

This function inhibits charging when connected to an internal
short-circuited battery (0V battery). The battery voltage is
equal to or lower than the 0V battery charge inhibition battery
voltage (Vownn), the gate of the charge control FET is
connected to the PCK- pin voltage to inhibit charging.
Charging starts when the battery voltage reaches Vonn or
higher.

Caution: Some battery suppliers do not recommend charging
a fully self-discharged Li-lon rechargeable battery. Please
check with your battery supplier to determine whether 0V
battery charging is enabled or inhibited.
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SGM41010 Battery Protection IC for 1-Cell Pack

DETAILED DESCRIPTION (continued)

Timing Charts
Over-Charge Detection, Over-Discharge Detection
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Figure 8. Over-Charge Detection, Over-Discharge Detection
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SGM41010 Battery Protection IC for 1-Cell Pack
DETAILED DESCRIPTION (continued)

Discharge Over-Current Detection
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Figure 9. Discharge Over-Current Detection
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SGM41010 Battery Protection IC for 1-Cell Pack
DETAILED DESCRIPTION (continued)

Charge Over-Current Detection
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Figure 10. Charge Over-Current Detection
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SGM41010 Battery Protection IC for 1-Cell Pack
DETAILED DESCRIPTION (continued)

Battery Protection IC Connection Example

O PCK+
R1
VDD
- =Lcf
VSS SGM41010
cs
DO co VM
R3 FET1 L jFET2 %RZ
A T#L_THL O PCK-

Figure 11. Battery Protection IC Connection Example

Table 4. External Components Constants @@
PARAMETER SYMBOL FUNCTION MIN TYP MAX
R1 ESD Protection, for Power Fluctuation 270Q 330Q | 1.2kQ @
Resistor R2 ESD Protection, Protection for Reverse Connection of a Charger 270Q 470Q 1.5kQ
R3 Over-Current Detection 0.75mQ
Capacitor C1 For Power Fluctuation 0.068puF 0.1uF 2.2uF
FET1 Discharge Control
N-Channel Threshold Voltage < Over-Discharge Detection Voltage ®
MOSFET FET?2 Charge Control
Threshold Voltage < Over-Discharge Detection Voltage @

NOTES:

1. The over-charge detection voltage accuracy is guaranteed by R1 = 330Q. Setting the resistance to the other values will reduce
the accuracy.

2. When using a FET with a threshold voltage equal to or higher than the over-discharge detection voltage, the discharging can
be stopped before the over-discharge is detected.

3. The parameters are subject to change without notice.

4. The circuits other than the connection example have not been confirmed to operate properly, and the connection examples
and constants are not guaranteed to function properly. The parameters are set based on a comprehensive evaluation of the
actual application.

Precautions
» The application conditions (including the input voltage, output voltage, and load current) cannot exceed the power dissipation.

» Avoid applying an electrostatic discharge to the IC that goes beyond the rated performance of the integrated electrostatic
protection circuit.

« Disclaim any dispute arising out of or in connection with the infringement of third party patents by products including this IC.
NOTE: Page numbers for previous revisions may differ from page numbers in the current version.

Changes from Original to REV.B (SEPTEMBER 2025) Page

Changed from product preview t0 ProdUCTION Aata.............ooii ittt e ettt e e e e e ettt et e e e e e s abe et e e e e e e s nnbeeeeaeeaaannsbeeeeaeeaannnnneeaaeas All
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PACKAGE INFORMATION

PACKAGE OUTLINE DIMENSIONS

UTDFN-1.4x1.8-6L
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DETAILA — } ¢
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" — 0.65 + 1.90
SIDE VIEW o i
D Q 0. 50 H EH [H
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ALTERNATE TERMINAL
CONSTRUCTION

RECOMMENDED LAND PATTERN (Unit: mm)

Symbol Dimensions In Millimeters
MIN NOM MAX
A 0.500 0.550 0.600
A1 0.000 - 0.050
A2 0.152 REF
b 0.150 0.200 0.250
1.300 1.400 1.500
D1 1.000 1.100 1.200
E 1.700 1.800 1.900
E1 0.550 0.650 0.750
0.500 BSC
0.375 REF
0.150 0.200 0.250
eee - 0.050 -
NOTE: This drawing is subject to change without notice.
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PACKAGE INFORMATION

PACKAGE OUTLINE DIMENSIONS
XTDFN-1.4%x1.4-6L
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SIDE VIEW RECOMMENDED LAND PATTERN (Unit: mm)
Dimensions In Millimeters
Symbol
MIN NOM MAX
A 0.320 0.370 0.400
A1 0.000 - 0.050
A2 0.102 REF
b 0.150 0.200 0.250
1.300 1.400 1.500
D1 1.050 1.100 1.150
E 1.300 1.400 1.500
E1 0.100 0.150 0.200
0.500 BSC
0.225 REF
0.300 | 0.350 | 0.400
L1 0.050 REF
eee - | 0.050 | -

NOTE: This drawing is subject to change without notice.
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PACKAGE INFORMATION

TAPE AND REEL INFORMATION

REEL DIMENSIONS

P2+

TAPE DIMENSIONS

- A D D
o %
W Q1 Q2 Q1 Q2 Q1 Q2 ‘ —K‘J
I I BO
Q3 Q4 03\/(14 Q3 T Q4 \ I
—
~——— Reel Diameter ——— =t \ W
1l P1 - A0—| »—KOL
Reel Width (W1) -
==mmp DIRECTION OF FEED
NOTE: The picture is only for reference. Please make the object as the standard.
KEY PARAMETER LIST OF TAPE AND REEL
Packade Tyoe Reel | RS a0 | B0 | ko | PO | P1 | P2 | W Pin1
ge Typ Diameter (mm) (mm) | (mm) | (mm) | (mm) | (mm) | (mm) | (mm) | Quadrant
UTDFN-1.4x1.8-6L 7" 9.5 1.60 2.00 0.85 4.0 4.0 2.0 8.0 Q2
XTDFN-1.4x1.4-6L 7" 9.5 1.56 1.56 0.50 4.0 4.0 2.0 8.0 Q2

@ SG Micro Corp

sGmicRO WWW.sg-micro.com

TX10000.000

Lo00aa



PACKAGE INFORMATION

CARTON BOX DIMENSIONS

NOTE: The picture is only for reference. Please make the object as the standard.

KEY PARAMETER LIST OF CARTON BOX

Length Width Height .
Reel Type (mm) (mm) (mm) Pizza/Carton
7" (Option) 368 227 224 8
(=]
=]
7" 442 410 224 18 %
€ Y 56 Micro Corp TX20000.000

sGmicRO WWW.sg-micro.com



	GENERAL DESCRIPTION
	APPLICATIONS
	TYPICAL APPLICATION
	FEATURES
	PACKAGE/ORDERING INFORMATION
	PRODUCT LIST
	ABSOLUTE MAXIMUM RATINGS
	RECOMMENDED OPERATING CONDITIONS
	PIN CONFIGURATIONS
	PIN DESCRIPTION
	ELECTRICAL CHARACTERISTICS
	TYPICAL PERFORMANCE CHARACTERISTICS
	FUNCTIONAL BLOCK DIAGRAM
	TEST CIRCUITS
	Over-Charge Detection Voltage & Release Voltage (Test Circuit 1)
	Over-Discharge Detection Voltage & Release Voltage (Test Circuit 2)
	Discharge Over-Current Detection Voltage (Test Circuit 5)
	Load Short-Circuiting Detection Voltage (Test Circuit 2)
	Load Short-Circuiting Detection Voltage 2 & Release Voltage (Test Circuit 2)
	Charge Over-Current Detection Voltage (Test Circuit 2)
	Current Consumption (Test Circuit 3)
	Resistance between VDD Pin and VM Pin (Test Circuit 3)
	Resistance between VM Pin and VSS Pin (Test Circuit 3)
	CO & DO Pin Resistance "H" & "L" (Test Circuit 4)
	Over-Charge & Over-Discharge Detection Delay Time (Test Circuit 5)
	Discharge Over-Current Detection Delay Time (Test Circuit 5)
	Load Short-Circuiting Detection Delay Time (Test Circuit 5)
	Charge Over-Current Detection Delay Time (Test Circuit 5)
	0V Battery Charge Inhibition Battery Voltage (0V Battery Charge Inhibited Option) (Test Circuit 2)

	DETAILED DESCRIPTION
	Operation
	Normal Status
	Over-Charge Status
	Over-Discharge Status
	Discharge Over-Current Status (Discharge Over- Current, Load Short-Circuiting, Load Short- Circuiting 2)
	Charge Over-Current Status
	0V Battery Charge Inhibited

	Timing Charts
	Over-Charge Detection, Over-Discharge Detection
	Discharge Over-Current Detection
	Charge Over-Current Detection

	Battery Protection IC Connection Example
	Precautions

	REVISION HISTORY

