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SGMICRO

SGM41011

Battery Protection IC for 1-Cell Pack

GENERAL DESCRIPTION

The SGM41011 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 SGM41011 is available in Green SOT-23-6 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

SIMPLIFIED SCHEMATIC
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Figure 1. Simplified Schematic

FEATURES

e High-Accuracy Voltage Detection Circuit
+ Over-Charge Detection Voltage:

3.5V to 5.0V (5mV Step), Accuracy: £15mV
Over-Charge Hysteresis Voltage:
OmV to 400mV (50mV Step), Accuracy: £50mV
+ Over-Discharge Detection Voltage:

2.0V to 3.4V (10mV Step), Accuracy: £15mV
+ Over-Discharge Hysteresis Voltage:

OmV to 700mV (100mV Step),

Accuracy: ¥55mV

*

+ Discharge Over-Current Detection Voltage:
10mV to 200mV (5mV Step), Accuracy: 5mV
Load Short-Circuiting Detection Voltage:
20mV to 500mV (25mV Step),

Accuracy: ¥18mV

*

*

Charge Over-Current Detection Voltage:
-200mV to -10mV (5mV Step),
Accuracy: ¥6mV
® Detection Delay Times are Generated Only by an
Internal Circuit (No External Capacitors Required)
e (V Battery Charge Function:
+ Enabled
® Power-Down Function
+ Available/Unavailable
e Output Available during Power-On
e Conditional Retry when OCD/SCP Occurs
+ Load Disconnection/Charger Connection
® Release Voltage of OCD/SCP: Vocp/Vocp r
® Operating Temperature Range: -40°C to +85°C
e Low Current Consumption
¢ During Operation: 1.7pA (TYP)
¢ During Power-Down: 1nA (TYP)
¢ During Over-Discharge: 0.6uA (TYP)
e Available in Green SOT-23-6 and UTDFN-1.4x1.8-6L
Packages
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SGM41011

Battery Protection IC for 1-Cell Pack

PACKAGE/ORDERING INFORMATION

MODEL PACKAGE TE%';EE%;'TESRE ORDERING PACKAGE PACKING
DESCRIPTION NUMBER MARKING OPTION
RANGE
UTDFN-1.4x1.8-6L | -40°C to +85°C | SGM41011-AAYUHEBG/TR 304 | Tape and Reel, 3000
XXX
SGM41011-AA T
SOT-23-6 -40°C to +85°C SGM41011-AAYNGG/TR X | Tape and Reel, 3000
UTDFN-1.4x1.8-6L | -40°C to +85°C | SGM41011-ABYUHEGG/TR 3V2 | Tape and Reel, 3000
XXX
SGM41011-AB OO
SOT-23-6 -40°C to +85°C SGM41011-ABYNBG/TR X | Tape and Reel, 3000
UTDFN-1.4x1.8-6L | -40°C to +85°C | SGM41011-ACYUHEGG/TR )33(’)3( Tape and Reel, 3000
SGM41011-AC
SOT-23-6 -40°C to +85°C SGM41011-ACYN6G/TR Xé()’%x Tape and Reel, 3000
UTDFN-1.4x1.8-6L | -40°C to +85°C | SGM41011-ADYUHE6G/TR ;X;‘( Tape and Reel, 3000
SGM41011-AD
SOT-23-6 -40°C to +85°C SGM41011-ADYN6G/TR X;())%X Tape and Reel, 3000
UTDFN-1.4x1.8-6L | -40°C to +85°C | SGM41011-AEYUHEBG/TR 3V5 | Tape and Reel, 3000
XXX
SGM41011-AE T
SOT-23-6 -40°C to +85°C SGM41011-AEYNGG/TR X | Tape and Reel, 3000
UTDFN-1.4x1.8-6L | -40°C to +85°C | SGM41011-AGYUHEGG/TR 3V6 | Tape and Reel, 3000
XXX
SGM41011-AG O
SOT-23-6 -40°C to +85°C SGM41011-AGYNGG/TR X | Tape and Reel, 3000
UTDFN-1.4x1.8-6L | -40°C to +85°C | SGM41011-AHYUHEGG/TR )33(’)7( Tape and Reel, 3000
SGM41011-AH
SOT-23-6 -40°C to +85°C SGM41011-AHYN6G/TR X?&(éx Tape and Reel, 3000
UTDFN-1.4x1.8-6L | -40°C to +85°C | SGM41011-AJYUHE6G/TR ;Xf( Tape and Reel, 3000
SGM41011-AJ
SOT-23-6 -40°C to +85°C SGM41011-AJYN6G/TR X;())((l)jx Tape and Reel, 3000
UTDFN-1.4x1.8-6L | -40°C to +85°C | SGM41011-AKYUHEBG/TR 3V9 | Tape and Reel, 3000
XXX
SGM41011-AK T
SOT-23-6 -40°C to +85°C SGM41011-AKYNSG/TR 4 Tape and Reel, 3000
UTDFN-1.4x1.8-6L | -40°C to +85°C | SGM41011-ALYUHE6G/TR 3VA | Tape and Reel, 3000
XXX
SGM41011-AL O
SOT-23-6 -40°C to +85°C SGM41011-ALYNSG/TR ) | Tape and Reel, 3000
UTDFN-1.4x1.8-6L | -40°C to +85°C | SGM41011-AMYUHE6G/TR i\g‘( Tape and Reel, 3000
SGM41011-AM
SOT-23-6 -40°C to +85°C SGM41011-AMYNBG/TR X)&féx Tape and Reel, 3000
UTDFN-1.4x1.8-6L | -40°C to +85°C | SGM41011-ANYUHE6G/TR f(\)/& Tape and Reel, 3000
SGM41011-AN
SOT-23-6 -40°C to +85°C SGM41011-ANYN6G/TR x>§§|>_<x Tape and Reel, 3000
UTDFN-1.4x1.8-6L | -40°C to +85°C | SGM41011-ARYUHEGG/TR 3VD | 1ape and Reel, 3000
XXX
SGM41011-AR T
SOT-23-6 -40°C to +85°C SGM41011-ARYN6G/TR o | Tape and Reel, 3000
UTDFN-1.4x1.8-6L | -40°C to +85°C | SGM41011-ASYUHEGG/TR 3VE | Tape and Reel, 3000
XXX
SGM41011-AS O
SOT-23-6 -40°C to +85°C SGM41011-ASYNBG/TR X | Tape and Reel, 3000
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SGM41011

Battery Protection IC for 1-Cell Pack

MODEL PACKAGE TE;':,'E?.\!?FERE ORDERING PACKAGE PACKING
DESCRIPTION NUMBER MARKING OPTION
RANGE
UTDFN-1.4x1.8-6L | -40°C to +85°C | SGM41011-ATYUHE6G/TR )3&)':( Tape and Reel, 3000
SGM41011-AT
SOT-23-6 -40°C to +85°C SGM41011-ATYN6G/TR x§)><<(>)<x Tape and Reel, 3000
UTDFN-1.4x1.8-6L | -40°C to +85°C | SGM41011-AUYUHE6G/TR f(\)/(?( Tape and Reel, 3000
SGM41011-AU
SOT-23-6 -40°C to +85°C SGM41011-AUYN6G/TR X)&(l),(x Tape and Reel, 3000
UTDFN-1.4x1.8-6L | -40°C to +85°C | SGM41011-AWYUHEGG/TR 3VH | 14pe and Reel, 3000
XXX
SGM41011-AW T
SOT-23-6 -40°C to +85°C SGM41011-AWYNBG/TR o | Tape and Reel, 3000
UTDFN-1.4x1.8-6L | -40°C to +85°C | SGM41011-AXYUHEGG/TR avl Tape and Reel, 3000
XXX
SGM41011-AX O
SOT-23-6 -40°C to +85°C SGM41011-AXYNBG/TR X | Tape and Reel, 3000
UTDFN-1.4x1.8-6L | -40°C to +85°C | SGM41011-BBYUHE6G/TR %((f( Tape and Reel, 3000
SGM41011-BB
SOT-23-6 -40°C to +85°C SGM41011-BBYNGG/TR Xg‘ééx Tape and Reel, 3000
UTDFN-1.4x1.8-6L | -40°C to +85°C | SGM41011-BFYUHEGG/TR f(\)/oQ( Tape and Reel, 3000
SGM41011-BF
SOT-23-6 -40°C to +85°C SGM41011-BFYN6G/TR X;(&(v)\(lx Tape and Reel, 3000
UTDFN-1.4x1.8-6L | -40°C to +85°C | SGM41011-CGYUHEGG/TR 305 | 1ape and Reel, 3000
XXX
SGM41011-CG T
SOT-23-6 -40°C to +85°C SGM41011-CGYNSG/TR &X | Tape and Reel, 3000
UTDFN-1.4x1.8-6L | -40°C to +85°C | SGM41011-CPYUHEGG/TR 3VR | Tape and Reel, 3000
XXX
SGM41011-CP O
SOT-23-6 -40°C to +85°C SGM41011-CPYNGG/TR ot | Tape and Reel, 3000
UTDFN-1.4x1.8-6L | -40°C to +85°C | SGM41011-DNYUHEGG/TR )%%5( Tape and Reel, 3000
SGM41011-DN
SOT-23-6 -40°C to +85°C SGM41011-DNYN6G/TR X)&)T(X Tape and Reel, 3000
UTDFN-1.4x1.8-6L | -40°C to +85°C | SGM41011-EGYUHE6G/TR f’(\)/(i Tape and Reel, 3000
SGM41011-EG
SOT-23-6 -40°C to +85°C SGM41011-EGYN6G/TR X)%;(X Tape and Reel, 3000

MARKING INFORMATION
NOTE: XXX = Date Code and Trace Code. XXXXX = Date Code, Trace Code and Vendor Code.

UTDFN-1.4%1.8-6L SOT-23-6
Y Y Y— Serial Number XXXXX
XXX Vendor Code
Trace Code

Date Code - Year

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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SGM41011 Battery Protection IC for 1-Cell Pack
PRODUCT LIST

Table 1. Product Name List

Discharge | Load | Charge
Over- Over- Over- Over-
. . Over- Short- Over- ov
Charge | Charge | Discharge | Discharge P Release Delay
Product ? . Current [Circuiting| Current | Battery |Power-Down L N
(1) | Detection | Release | Detection | Release f N . y Condition Time
Name Detection [Detection|Detection| Charge | Function LS (2)
Voltage | Voltage | Voltage Voltage Volt Volt Volt Functi after OCD |Combination
(Vov) (Vov_r) (Vuv) (Vuv_r) otage oltage | votage Function
- - (Vocp) | (Vshort) | (Vocc)
SGMTOMT | 4 425v | 4.205v | 2500v | 2.800V | 0055V | 0.255V | -0.055V | Enabled | Unavailable | %39 4
-AA Disconnection
SGMAOTT| 4 475v | 4275V | 2.500v | 2.900v | 0.065V | 0.190V | -0.050V | Enabled | Unavailable |.. -39 1
-AB Disconnection
SGM41011 : Load
el 4420V | 4.220V | 2500V | 2900V | 0.050V | 0.300V | -0.040V | Enabled | Unavailable |, -%3% . 2
SGMA1011\ 4 4oov | 4200v | 2.500v | 2.900v | 0.050v | 0.300V |-0.040V | Enabled | Unavailable | .Charger 2
-AD Connection
SCMA10MT | 4 425v | 4.225v | 2500v | 2.900V | 0.100V | 0.500V | -0.100V | Enabled | Unavailable | 39 3
-AE Disconnection
SCMA10MT | 4 425v | 4.205v | 2500v | 2.900v | 0.100V | 0.300V | -0.060V | Enabled | Unavailable | Carger 5
-AG Connection
SGMA101T| 4 405y | 4225V | 2.500v | 2500V | 0.180vV | 0.500V | -0.125V | Enabled | Available | .Charger 3
-AH Connection
SGMA1011| 4 405y | 4225V | 2.500v | 2.800v | 0.025V | 0.075V | -0.025V | Enabled | Unavailable | Charder 3
-AJ Connection
SCMA10 | 4y 475v | 4.275v | 2500v | 2.800v | 0.025V | 0.075V | -0.025V | Enabled | Unavailable | CNarger 3
-AK Connection
SCMA1OM | 4 475v | 4.275v | 2500v | 2.900v | 0.045V | 0.095V | -0.040V | Enabled | Unavailable | CNarger 6
-AL Connection
SGMA1011| 4 475y | 4275V | 2.500v | 2.900V | 0.130V | 0.305V | -0.100V | Enabled | Unavailable | Charger 4
-AM Connection
SGMA10111 4 080y | 4.280v | 2.800v | 2.800v | 0.050V | 0.500V | -0.100V | Enabled | Available |. -39 7
-AN Disconnection
SGMA101T| 4 475v | 4.275v | 2500v | 2.900v | 0.130V | 0.380V | -0.125V | Enabled | Unavailable | 139 4
-AR Disconnection
SCGMA101T| 4 425v | 4.225v | 3.000v | 3000V | 0030V | 0.205V |-0.030V | Enabled | Available | %39 3
-AS Disconnection
SGM410111 4 ogov | 4.080v | 3.000v | 3.000v | 0.030vV | 0.205V | -0.030V | Enabled | Available |, -39 3
-AT Disconnection
SCGMA101T | 4 475v | 4.275v | 2.500v | 2.800v | 0.060V | 0.160V | -0.050V | Enabled | Unavailable | 39 3
-AU Disconnection
SCM3OT | 4 475v | 4.275v | 2500v | 2.800v | 0.030V | 0.105v |-0.030V | Enabled | Unavailable | 39 3
-AW Disconnection
SGMA1011) 4 550v | 4.250v | 2.000v | 2300V | 0.130V | 0.380V | -0.125V | Enabled | Unavailable |.. -39 8
-AX Disconnection
SCGM10MT | 4 425v | 4.205v | 2500v | 2.900v | 0.130V | 0.380V | -0.130V | Enabled | Unavailable | 39 4
-BA Disconnection
SCGM3101T1 4 s20v | 4.320v | 2500v | 2.900v | 0.160V | 0.500V | -0.160V | Enabled | Unavailable | 39 3
-BB Disconnection
SGMA0TT| 4 500v | 4.320v | 2.500v | 2.900v | 0.130V | 0.480V | -0.130V | Enabled | Unavailable | .Charger 3
-BC Connection
SCGM310MT| 4 475v | 4.275v | 2500v | 2.900v | 0.150V | 0.400V | -0.150V | Enabled | Unavailable | 39 4
-BD Disconnection
SCMTOT | 4475v | 4.275v | 2500v | 2.800v | 0055V | 0.255V | -0.055V | Enabled | Unavailable | 39 4
-BE Disconnection
SGM41011 . Charger
et 4200V | 4.050V | 2500V | 2800V | 0100V | 0.200V | -0.050V | Enabled | Available | onarder 3
SGMAT011\ 4 475v | 4275v | 2.500v | 2.900v | 0160V | 0.360V |-0.125V | Enabled | Unavailable | .Charger 4
-BG Connection
SGMA0TT| 4 405y | 4225V | 2.500v | 2.900V | 0.160V | 0.360V | -0.125V | Enabled | Unavailable | Charger 4
-BH Connection
SGMA1011| 4 495y | 4225V | 2.800v | 3.000v | 0.130vV | 0.380V | -0.130V | Enabled | Unavailable |, -39 2
-BJ Disconnection
SCMA10M | 4 475v | 4.275v | 2.400v | 2.800v | 0.150V | 0.350V | -0.125V | Enabled | Unavailable | Carger 4
-BK Connection
SCMA1011| 4 s50v | 4.250v | 2.000v | 2400V | 0075V | 0.250V | -0.055V | Enabled | Unavailable | Carger 6
-BL Connection
SGMA101T| 4 475y | 4275V | 2.500v | 2.900v | 0.080vV | 0.280V | -0.080V | Enabled | Unavailable |, -39 4
-BM Disconnection
SGMA0TT| 4 475y | 4275V | 2.500v | 2.900v | 0.100V | 0.300V | -0.100V | Enabled | Unavailable |, -39 4
-BN Disconnection
SCMA101T | 4 s00v | 4.350v | 2.400v | 2.500v | 0.110V | 0.235V | -0.105V | Enabled | Available | Carger 6
-BR Connection
SCM3101T | 4 475v | 4.275v | 2500v | 2.900V | 0.055V | 0.255V | -0.045V | Enabled | Unavailable | 139 4
-BU Disconnection

€ PP G Nicro Corp OCTOBER 2026

sGmIcCRO WWW.sg-micro.com ;



SGM41011

Battery Protection IC for 1-Cell Pack

Over- o o o Discharge | Load | Charge
Charge | Charge |Discharge | Discharge T e | O 0 Release Delay
Produat) Detection | Release | Detection | Release Curre_n § Circuit_ing Curre.nt Eatial Power-l?own Condition Time
D Voltage | Voltage | Voltage | Voltage Dstftc"o" Dstftc"o" Dstftd'on FCha:ge Function | .tter 0CD |Combination @
(VOV) (VOV R) (VUV) (VUV R) oltage oltage oltage unction
- - (Vocp) | (Vshort) | (Vocc)
SCMAOTT| 4 475y | 4275V | 2.500v | 2.900v | 0.075vV | 0.300V | -0.060V | Enabled | Unavailable |, -39 4
-BW Disconnection
SGMA0TT| 4 495y | 4225V | 2.500v | 2.900v | 0.075vV | 0.300V | -0.060V | Enabled | Unavailable |.. -39 4
-BX Disconnection
SGMA01T| 4 475v | 4275V | 2.500v | 2.800v | 0.034V | 0.109V | -0.030V | Enabled | Unavailable | .. -39 3
-CB Disconnection
SCMA0TT| 4 475v | 4275V | 2.400v | 2.800v | 0.075V | 0.250V | -0.075V | Enabled | Unavailable | .Charger 9
-CC Connection
SGMA0TT| 4 350y | 4.200v | 2.400v | 2500V | 0.195V | 0.245V | -0.150V | Enabled | Available | .Charger 6
-CE Connection
SCGMA0TT| 4 510v | 4310V | 2.500v | 2.800v | 0.055V | 0.205V | -0.055V | Enabled | Unavailable | Charger 9
-CF Connection
SGMA0TT1 4 500v | 4.300v | 2.500v | 2.900v | 0.100V | 0.300V | -0.080V | Enabled | Unavailable | .Charger 6
-CG Connection
SGMA10TT1 4 500v | 4.300v | 2.500v | 2.900v | 0.130V | 0.380V | -0.100V | Enabled | Unavailable | .Charger 6
-CH Connection
SGM410111 4 305y | 4.075v | 2.500v | 2.900V | 0.050V | 0.200V | -0.030V | Enabled | Available | .Charger 2
-CJ Connection
SGMA10111 4 o50v | 4.000v | 2.500v | 3.000v | 0.150V | 0.500V | -0.150V | Enabled | Available |.. -39 4
-CK Disconnection
SGM410111 3800y | 3.700v | 2.200v | 2300V | 0.100V | 0.200V | -0.100V | Enabled | Available | .Charger 4
-CL Connection
SGMA0TT| 4 475v | 4275V | 2500V | 2.900V | 0.045V | 0.120V | -0.040V | Enabled | Unavailable |.. -39 6
-CN Disconnection
SGM41011 . Charger
s 3650V | 3450V | 2100V | 2300V | 0.150V | 0.500V | -0.020V | Enabled | Unavailable | ooharder 4
SGM41011| 4 500y | 4.350v | 2.300v | 2700V | 0.185vV | 0.235V | -0.150V | Enabled | Available | .Charger 6
-CR Connection
SCMA1011) 4 475v | 4275V | 2.500v | 2.900v | 0.055V | 0.155V | -0.050V | Enabled | Unavailable |, -39 10
-CU Disconnection
SGMA011| 4 ogov | 4.080v | 2.800v | 2.800v | 0.050V | 0.150V | -0.050V | Enabled | Available | .Charger 9
-CW Connection
SGM410111 4 ogov | 4.180v | 2.300v | 2300V | 0.180V | 0.480V | -0.175V | Enabled | Available |. -39 1
-DB Disconnection
SGM410111 5800y | 3.600v | 2200V | 2400V | 0.150V | 0.500V | -0.150V | Enabled | Available | .Charger 6
-DC Connection
SGM41011| 4 500v | 4.350v | 2.400v | 2500V | 0.195V | 0.245V | -0.150V | Enabled | Available | .Charger 12
-DF Connection
SGMA0TT| 4 475y | 4275V | 2.400v | 2.800v | 0.075V | 0.250V | -0.075V | Enabled | Unavailable | Charder 9
-DG Connection
SGM410111 4 ogov | 3.880v | 2.500v | 3.000v | 0.180V | 0.480V | -0.180V | Enabled | Available |. -39 4
-DH Disconnection
SGM410111 4 100v | 3.850v | 2.500v | 2.900V | 0.150V | 0.500V | -0.150V | Enabled | Available | .Charger 4
-DJ Connection
SGMA101T| 4 450y | 4250V | 2.650v | 2.850V | 0.135V | 0.260V | -0.115V | Enabled | Available |.. -39 6
-DK Disconnection
SGMA1011| 4 350y | 4200V | 2.400v | 2500V | 0.095V | 0.245V | -0.150V | Enabled | Available | .Charger 6
-DM Connection
SGMA0TT| 4 275y | 4175V | 2.400v | 2.800v | 0.100V | 0.500V | -0.100V | Enabled | Unavailable |.. -39 12
-DN Disconnection
SGMA0TT| 4 4o5v | 4225V | 2.500v | 2.900V | 0.050V | 0.100V | -0.050V | Enabled | Available | .Charger 4
-DS Connection
SGM4101T1 4 o75v | 4.075v | 2.300v | 2300V | 0.120V | 0.345V | -0.040V | Enabled | Available | .Charger 7
-DU Connection
SGMAOTT| 4 550y | 4350V | 2.500v | 2.900v | 0.075V | 0.300V | -0.060V | Enabled | Unavailable |.. -39 9
-DW Disconnection
SGM4101T| 4 550v | 4.350v | 2,600V | 3.000v | 0.045V | 0.095V | -0.040V | Enabled | Unavailable | .Charger 6
-DX Connection
SGMAOTT| 4 o50v | 4.050v | 2.500v | 2.900v | 0.100V | 0.500V | -0.100V | Enabled | Unavailable |.. -39 15
-EA Disconnection
SCGMAOTT| 4 475v | 4275V | 2.400v | 2.800v | 0.150V | 0.500V | -0.125V | Enabled | Unavailable | Charger 13
-EC Connection
SGMAO0TT| 4 350y | 4.150v | 2.500v | 2.800v | 0.100V | 0.500V | -0.050V | Enabled | Unavailable |.. -39 5
-ED Disconnection
SGMA0TT1 4 ogov | 4.080v | 2.600v | 2700V | 0.075vV | 0.200V | -0.050V | Enabled | Unavailable |.. -39 3
-EE Disconnection
SGM41011 . Charger
e 4500V | 4300V | 2500V | 2900V | 0.045V | 0.095V | -0.040V | Enabled | Unavailable | onarder 6
SGMA01T) 4 595y | 4.025v | 2.800v | 3.000v | 0.050vV | 0.150V | -0.050V | Enabled | Unavailable |.. -39 9
-EG Disconnection
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SGM41011

Battery Protection IC for 1-Cell Pack

Over- Over- o o Discharge | Load Charge
Product | Charge | Charge | Discharge | Discharge C?l‘rlreerr-lt c-?:;'ttm C?l‘rlreerr-lt Ba(:t\tle Power-Down| elease Delay
Name Detection | Release | Detection | Release Detection DetectiogDetection Charg;z Function Condition Time
Voltage | Voltage | Voltage | Voltage |\ Volt Volt Functi after OCD |Combination ?
(VOV) (VOV R) (VUV) (VUV R) oltage oltage oltage unction
- - (Vocp) | (Vshort) | (Vocc)
SGMA10111 4 300v | 4.100v | 2.300v | 2.800v | 0085V | 0.485V | -0.085V | Enabled | Unavailable |, -39 17
-EJ Disconnection
SGMAI0TT| 4 475y | 4275V | 2.500v | 2.800v | 0.060V | 0.185V | -0.060V | Enabled | Unavailable | Charger 9
-EM Connection
SGMAI0TT| 4 475v | 4275V | 2.500v | 2.800v | 0.060V | 0.210V | -0.060V | Enabled | Unavailable | .Charger 9
-EN Connection
SCGMA0TT| 4 375y | 4.175v | 2.800v | 2.800v | 0.050V | 0.150V | -0.050V | Enabled | Available | .Charger 9
-EP Connection
SGMAOTT| 4 495v | 4205V | 2500V | 2700V | 0.045V | 0.145V | -0.045V | Enabled | Available |.. -39 11
-ER Disconnection
SGMA101T) 4 550v | 4.350v | 2.500v | 2.900V | 0.060V | 0.135V | -0.030V | Enabled | Unavailable | .Charger 6
-ET Connection
SGMA0TT| 4 475v | 4275V | 2.500v | 2.800v | 0.060V | 0.185V | -0.060V | Enabled | Available | .Charger 1
-EU Connection
SCGMMOTT| 4 350y | 4.200v | 2.000v | 2200V | 0.095V | 0.145V | -0.070V | Enabled | Available | .Charger 6
-EW Connection
SGMA0TT| 4 s60v | 4360V | 2400V | 2600V | 0.100V | 0.300V | -0.060V | Enabled | Unavailable | Charger 22
-FA Connection
SCMA0TT| 4 495v | 4.205v | 2.500v | 2.700v | 0.060V | 0.185V | -0.060V | Enabled | Available | .Charger 10
-FD Connection
SGMA101T1 4 500v | 4.300v | 3.000v | 3.200v | 0.050V | 0.100V | -0.050V | Enabled | Available | .Charger 6
-FH Connection
SGMA10TT1 4 ogov | 4.130v | 2.500v | 2700V | 0.090V | 0.490V | -0.090V | Enabled | Available | .Charger 9
-FK Connection
SGM41011 ) Load
e 4280V | 4.080V | 3.000v | 3.000V | 0080V | 0205V | -0.030V | Enabled | Avaiable | %30 . 3
SGMA1011| 4 575y | 4.175v | 2.800v | 2900V | 0.100V | 0.500V | -0.100V | Enabled | Available | .Charger 1
-FM Connection
SGMA1011| 4 575y | 4.175v | 2.800v | 2900V | 0.100V | 0.500V | -0.100V | Enabled | Available | .Charger 1
-FP Connection
SCGMA01T| 4 545y | 4.345v | 2500V | 2700V | 0.060V | 0.185V | -0.060V | Enabled | Available | .Charger 10
-FR Connection
SGMA1011) 4 o40v | 4.040v | 2700v | 3.100v | 0.050v | 0.100V | -0.050V | Enabled | Unavailable |, -39 3
-FS Disconnection
SGMA10111 4 o90v | 4.090v | 2.600v | 3.000v | 0075V | 0.250V | -0.075V | Enabled | Unavailable | Charder 22
-FT Connection
SGMA0TT| 4 495y | 4.205v | 2.500v | 2700V | 0.060V | 0.235V | -0.060V | Enabled | Available | .Charger 12
-FW Connection
SGM410111 4 ogov | 4.080v | 3.000v | 3.000v | 0.080V | 0.205V | -0.060V | Enabled | Available | .Charger 3
-GD Connection
SGM410111 4 ogov | 4.080v | 3.100v | 3.100v | 0030V | 0.205V | -0.030V | Enabled | Available |, -39 3
-GH Disconnection
SCMA1011| 4 695y | 4475V | 2500V | 2700V | 0.050V | 0.120V | -0.050V | Enabled | Unavailable |, -39 6
-GJ Disconnection
NOTES:

1. The product name is in range of SGM41011-AA to SGM41011-XX.
sales representatives.

For products other than the above, please contact our

2. Please refer to the Table 2 for details of the delay time combinations.
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SGM41011 Battery Protection IC for 1-Cell Pack
PRODUCT LIST (continued)

Table 2. Delay Time Combination

Delay Time Over-Charge Over-Discharge Discharge Over-Current | Load Short-Circuiting Charge Over-Current
Combi¥|ation 3 | Detection Delay Time Detection Delay Detection Delay Time Detection Delay Time Detection Delay Time

(tov) Time (tuv) (toco) (tsHorT) (tocc)
1 1024ms 36ms 16ms 310us 4ms
2 1024ms 68ms 16ms 310us 8ms
3 1024ms 36ms 8ms 310us 8ms
4 1024ms 68ms 8ms 310us 8ms
5 1024ms 68ms 8ms 310us 4ms
6 1024ms 68ms 16ms 310us 16ms
7 1024ms 128ms 8ms 310us 8ms
8 1024ms 36ms 16ms 560us 16ms
9 1024ms 36ms 16ms 310us 16ms
10 1024ms 36ms 16ms 310us 8ms
11 1024ms 128ms 16ms 310us 8ms
12 1024ms 36ms 8ms 310us 16ms
13 1024ms 68ms 8ms 560us 8ms
14 512ms 128ms 16ms 560us 16ms
15 1024ms 128ms 16ms 560us 16ms
16 256ms 128ms 8ms 310us 8ms
17 1024ms 68ms 16ms 560us 16ms
18 256ms 36ms 8ms 310us 16ms

NOTE:

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

Table 3. Delay Time Options

Delay Time Symbol Selection Range Remark
Over-Charge Detection Delay Time tov 256ms 512ms 1024ms Select a value from the left.
Over-Discharge Detection Delay Time tuv 36ms 68ms 128ms Select a value from the left.
Discharge Over-Current Detection Delay Time toco 4ms 8ms 16ms Select a value from the left.
Load Short-Circuiting Detection Delay Time tsHoRrT 310us 560us Select a value from the left.
Charge Over-Current Detection Delay Time tocc 4ms 8ms 16ms Select a value from the left.
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SGM41011

Battery Protection IC for 1-Cell Pack

ABSOLUTE MAXIMUM RATINGS
Input Voltage Range between VDD Pin and VSS Pin, Vps
............................................................ Vss - 0.3V to Vss + 6V

.......................................................... Vop - 28V to Vpp + 0.3V
DO Pin Output Voltage Range, Vpo
......................................................... Vss - 0.3V to Vpp + 0.3V
CO Pin Output Voltage Range, Vco
......................................................... Vwm - 0.3V to Vpp + 0.3V
Package Thermal Resistance

UTDFN-1.4%1.8-6L, BJa..cccccveieiieieiiiieeeiiieeeee 165.6°C/W
UTDFN-1.4%1.8-6L, BUB...ccccvvererieieiirieeeeiieeeee 122.6°C/W
UTDFN-1.4%1.8-6L, BuC (TOP) +eervveervreerireenieeninenn 132.8°C/W
UTDFN-1.4%1.8-6L, B4C (BOT) +ervveerereervrerreeneeenen. 97.6°C/W
SOT-23-6, BUAcevveeeereriiieiiie et 190°C/W
SOT-23-6, BUB...vveerereiiieiiieitee et 87.1°C/W
SOT-23-6, BC vveerereieeririeiiee et 131.4°C/W
Junction Temperature..........ccceceveiiieee e +150°C
Storage Temperature Range..............c.c....... -65°C to +150°C
Lead Temperature (Soldering, 10S)........ccccvvveeeeeeinnnns +260°C
ESD Susceptibility @
HBM ... 5000V
CDM s +1500V
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..........ccccceevieieniiiiciiiec 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 section is 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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SGM41011 Battery Protection IC for 1-Cell Pack
PIN CONFIGURATIONS

(TOP VIEW) (TOP VIEW)
( J

e
NC 1] ey (6| UM DO [ 1 6 | vss

_____ { L8
co|2] EP {5 | vDbD M | 2 5 | vDD
DO | 3] {4 vss co [3 4 | NC

UTDFN-1.4x1.8-6L SOT-23-6

PIN DESCRIPTION

PIN
NAME TYPE FUNCTION
raxtae | SOT2
1 4 NC - No Connection.
2 3 CO 0] Charge Control FET Gate Connection Pin (CMOS Output).
3 1 DO 0] Discharge Control FET Gate Connection Pin (CMOS Output).
4 6 VSS P Negative Power Supply Input Pin.
5 5 VDD P Positive Power Supply Input Pin.
6 2 VM | Over-Current Detection/Charger Detection Input Pin.
Exposed Pad - EP - Exposed Pad. It is recommended to leave this pin floating.

NOTE: | = input, O = output, P = power.

€ Y sG Micro Corp OCTOBER 2026
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SGM41011 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 | symsoL | CONDITIONS | mNn | 1Y MAX UNITS
Detection Voltage
TJ =+25°C Vov -0.015 Vov +0.015
_ . I Test circuit 1, e o i
Over-Charge Detection Voltage Vov see Figure 3 T,=-20°C to +60°C Vov - 0.040 Vov Vov + 0.040 \Y
T, =-40°C to +85°C Vov - 0.060 Vov + 0.040
200mV option, T,=+25°C Vov_r - 0.050 Vov r + 0.050
Over-Charge Release Voltage ) | Vour | /057" Vou T, = -20°C t0 +60°C | Vovr-0.060 | Vovr |Vour+0055| V
see Figure 3 T,=-40°C to +85°C | Vov r-0.075 Vov g + 0.060
T,=+25°C
Over-Charge Hysteresis Voltage Vovhys gom%/\}os‘:gr?mv‘ T, =-20°C to +60°C Vovhvs mV
T,=-40°C to +85°C
T,=+25°C Vuyv - 0.015 Vv + 0.015
Over-Discharge Detection Voltage Vv ;-:Zt,?i'é(&:g i T,=-20°C to +60°C Vuv - 0.030 Vv Vyy + 0.030 \Y
T,=-40°C to +85°C Vuyv - 0.045 Vuy +0.045
400mV option, TJ =+25°C VUVﬁR -0.055 VUVﬁR +0.055
Over-Discharge Release Voltage Vuvr |testcircuit 2, T, =-20°C to +60°C | Vuv r-0.065 Vuv_r Vuv_r + 0.060 \
see Figure 4 T,=-40°C to +85°C | Vuy g - 0.075 Vuv & +0.065
T,=+25°C
Over-Discharge Hysteresis OmV to 700mV, _ N S
Voltage Vuvhvs 100mV Step T, =-20°C to +60°C Vuvhvs mv
T, =-40°C to +85°C
T,=+25°C Vocp -5 Vocp + 5
Discharge Over-Current Detection Test circuit 2, _ N N
Voltage 1) Vocop see Figure 4 T, =-20°C to +60°C Vocp - 8 Vocop Vocp +8 mV
T, =-40°C to +85°C Vocp - 10 Vocp + 10
T, =+25°C Vop - 1.2 Vop - 0.5
Discharge Over-Current Release Test circuit 2, _ N N i ) i
Voltag o Vooor | see Figure 4 T,=-20°C to +60°C | Vop-1.3 | Vpp-0.8 | Vop-0.4 Vv
T, =-40°C to +85°C Vop - 1.3 Vop - 0.4
_ T,=+25C Vshort - 18 Vstorr + 18
Load Short-Circuiting Detection Vop = 3.4V,
Voltage VsHorT test circuit 2, T, =-20°C to +60°C VsHorT - 25 VsHoRrT Vshort + 25 mV
Fi 4
see Figure T, =-40°C to +85°C VSHORT -30 VSHORT + 30
T,=+25°C Vocc - 6 Vocc + 6
Charge Over-Current Detection Test circuit 2, _ o o
Voltage ™ Voce see Figure 4 T, =-20°C to +60°C Voce - 10 Voce Vocc + 10 mV
T, =-40°C to +85°C Voco -13 VOCC +13
0V Battery Charge
0V battery T,=+25°C 0 1.0 1.5
0V Battery Charge Starting charge enabled, — ano N
Charger Voltage Vocua | test circuit 2, T, =-20°C to +60°C 0 1.0 1.6 v
see Figure 4 T, =-40°C to +85°C 0 1.0 1.7
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SGM41011 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 | MmN | TvP MAX UNITS
Internal Resistance
Vop = 1.8V, T,=+25°C 750 1250 1900
Resistance between VDD Pin and Vym = 0V, e o
VM Pin Rvmp test circuit 3, T, =-20°C to +60°C 500 1250 2200 kQ
see Figure 5 T,=-40°C to +85°C 500 1250 2500
Vpp = 3.4V, T, =+25°C 10 22 30
Resistance between VM Pin and Vym = 3V, _ N S
VSS Pin Rvms test circuit 3, TJ =-20°C to +60°C 7.5 22 40 kQ
see Figure 5 T, =-40°C to +85°C 75 22 40
Input Voltage
Operation Voltage between VDD
Pin and VSS Pin Vosor1 15 6 v
Operation Voltage between VDD
Pin and VM Pin Vosop2 15 28 v
Input Current
Vpp = 3.4V, T,=+25°C 1.7 23
Current Consumption during Vym = 0V, P B
Operation lope test circuit 3, T, =-20°C to +60°C .7 27 KA
see Figure 5 T, =-40°C to +85°C 1.7 2.7
Current Consumption during Voo = Vym = 1.7V, Ty =+25°C ! 50
Power-Down IpoN test circuit 3, T, =-20°C to +60°C 1 60 nA
(Power-Down Function Available) see Figure 5 T = 40°C to +85°C 1 100
= -
Current Consumption during Ve = Vo = 1.7V T,=+25°C 0.6
Over-Discharge DD = Yvm T L0 PP "
(Power-Down Function lopen tseeset c;lirc:rl(te?g T, =-20°C to +60°C 0.6 0.9 UuA
Unavailable) 9 T, = -40°C to +85°C 0.6 0.9
Output Resistance
T, =+25°C 5 11.5 18
CO Pin Resistance "H" Reon lgzt;';fﬁg e T, = -20°C to +60°C 2.5 11.5 25 kQ
T, =-40°C to +85°C 25 1.5 25
T, =+25°C 5 10.5 18
CO Pin Resistance "L" Reot ZgthC:;il:g ‘é’ T,=-20°C to +60°C 25 105 25 kQ
T, =-40°C to +85°C 25 10.5 25
T, =+25°C 5 11.5 18
DO Pin Resistance "H" Roon Iiitﬁ.';i?g g‘ T,=-20°C to +60°C 25 15 25 kQ
T, =-40°C to +85°C 25 11.5 25
T, =+25°C 5 10.5 18
DO Pin Resistance "L" RooL gzzt;'éi‘;g pe T, = -20°C to +60°C 2.5 105 25 kQ
T, =-40°C to +85°C 25 10.5 25
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SGM41011

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 | MmN TYP MAX UNITS
Delay Time
TJ =+25°C tov x 0.75 tov x 1.29
Over-Charge Detection Delay Test circuit 5, e o
Time tov see Figure 7 T, =-20°C to +60°C tov x 0.56 tov tov x 1.64 ms
T, =-40°C to +85°C tov x 0.5 tov x 1.8
T, =+25°C tuv x 0.66 tuv x 1.39
Over-Discharge Detection Delay Test circuit 5, _ N S
Time tuv see Figure 7 TJ =-20°C to +60°C tuv X 0.5 tuv tuv X 1.77 ms
T,=-40°C to +85°C | tyv x 0.44 tuy x 1.95
T,=+25°C tocp X 0.75 tocp x 1.25
Discharge Over-Current Detection Test circuit 5, P B
Delay Time toco see Figure 7 T, =-20°C to +60°C | tocp % 0.56 toco toco % 1.59 ms
T, =-40°C to +85°C | tocp * 0.5 toco X 1.75
T,=+25°C tsHoRT X 0.75 tsHoRT X 1.25
Ibz?gyi_r;r?]ré-mrcumng Detection tesoRT l'zzt [?llé(::g ? T, = -20°C to +60°C | tsnorr * 0.56 tsrorT tsrorr X 1.59 us
T, =-40°C to +85°C | tshort X 0.5 tsHort X 1.75
TJ =+25°C tocc X 0.75 tocec x 1.25
Charge Over-Current Detection Test circuit 5, e o
Delay Time toce see Figure 7 T, =-20°C to +60°C | tocc x 0.56 toce tocc * 1.59 ms
T,=-40°C to +85°C | tocc * 0.5 tocc x 1.75

NOTE:

1. The best estimate from product characterization, guaranteed by correlated test in production.
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SGM41011 Battery Protection IC for 1-Cell Pack
TYPICAL PERFORMANCE CHARACTERISTICS

Current Consumption during Operation (lope) vs. Temperature Current Consumption during Over-Discharge (lopep) vs. Temperature

3.0 1.0
25 08
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0.0 0.0
-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)
Current Consumption during Power-Down (lgpn) vs. Temperature Current Consumption during Operation (lopg) VS. Voo
400 3.5 T T
With Power-Down Function
3.0
320 /
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< 240 T
E < 20
8 w /
= 160 =13
1.0
80
0.5
0 0.0
-45-35-25-15 -5 5 15 25 35 45 55 65 75 85 0 1 2 3 4 5 6
Temperature (°C) Voo (V)
Current Consumption during Operation (lopg) vs. Vop Over-Charge Detection Voltage (Vov) vs. Temperature
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Without Power-Down Function
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SGM41011 Battery Protection IC for 1-Cell Pack
TYPICAL PERFORMANCE CHARACTERISTICS (continued)

Over-Charge Release Voltage (Vov r) vs. Temperature Over-Discharge Detection Voltage (Vuy) vs. Temperature
4.17 2.56
4.12 2.53
S 4.07 E 250 F—
%, —— 5
° >
= 4.02 2.47
3.97 244
3.92 241
-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 Release Voltage (Vyv r) vs. Temperature Discharge Over-Current Detection Voltage (Vocp) vs. Temperature
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g 2.80 S 202
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3 8
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2.74 192
2.7 187
-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
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Charge Over-Current Detection Voltage (Vocc) vs. Temperature Load Short-Circuiting Detection Voltage (Vshorr) Vs. Temperature
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SGM41011 Battery Protection IC for 1-Cell Pack
TYPICAL PERFORMANCE CHARACTERISTICS (continued)

CO Pin Resistance "H" (Rcon) vs. Temperature CO Pin Resistance "L" (RcoL) vs. Temperature
25 25
20 20
g 15 g 15
\;: \\\~~ j 5\\\
o) T——— o) T ——
[} © T —
© 10 © 10
5 5
0 0
-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)
DO Pin Resistance "H" (Rpow) vs. Temperature DO Pin Resistance "L" (RpoL) vs. Temperature
25 25
20 20
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5 5
0 0
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SGM41011

Battery Protection IC for 1-Cell Pack

FUNCTIONAL BLOCK DIAGRAM

Over-Discharge Detection

Over-Charge Detection

Charge Over-Current

Detection

Discharge Over-Current

Detection

Load Short-Circuiting

Detection

Control Logic
&
Delay Circuit
&
Oscillator

VDD [
Vrefodv
T
S ry
Vrefocv
vss [
"
Voce
+
Voco
* :
VshorT
Rvmp
wm [
% Rvms

SGM41011

] DO

] co

Figure 2. Block Diagram
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SGM41011 Battery Protection IC for 1-Cell Pack
TEST CIRCUITS

R1 =330Q
%T[J VDD ——1VDD
_ix C1 _x
AV T oaur SGM41011  VM[}— A V1 SGM41011  VML——
p 5V/SS +——{1VSS
Do co o co
g/) Voo Veo Vbo & Vco _7g \
Figure 3. Test Circuit 1 Figure 4. Test Circuit 2

IDD

—(A)—1VDD i—u VDD
A1 VA

~

SGM41011  vM[I T SGM41011 VMII—
+—{1VSS {1VSS
0 co o 0 co
[ - O
V2 % bo é co —V2
V4 V3
1
Figure 5. Test Circuit 3 Figure 6. Test Circuit 4
——1VDD
.
7V SGM41011  VMCI——
—{]VSS
|'3_|O C.—.O
Oscilloscope Oscilloscope _7’-1V2
Figure 7. Test Circuit 5
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SGM41011

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)

Vov: 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.

Vov r: 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.

Vovnys: Over-charge hysteresis voltage, it is defined as Vov -

Vov R.

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

Vyv: 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 = 0V.

Vuv_Rr: Over-discharge release voltage, it is defined as the V1
voltage at which Vpo goes from "L" to "H" when setting V2 =
0.035V and gradually increasing the V1 voltage.

Vuvhys: Over-discharge hysteresis voltage, it is defined as

Vuv R - Vuv.

Discharge Over-Current Detection Voltage
(Test Circuit 2)
Vocp: Discharge over-current detection voltage, it is defined
as the V2 voltage at which Vpo goes from "H" to "L" with a
delay time toco when increasing the V2 voltage after setting
V1 =34V,V2=0V.

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

VshorT: Load short-circuiting detection voltage, 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=3.4V,V2=0V.

Vocp_r: 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 and then gradually decreasing the V2
voltage.

Charge Over-Current Detection Voltage (Test
Circuit 2)

Vocc: Charge over-current detection voltage, it is defined as
the V2 voltage at which Vo changing from "H" to "L" with a
charge over-current detection delay time (tocc) when the V2
voltage decreasing after setting V1 = 3.4V, V2 = 0V.

Current Consumption (Test Circuit 3)

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

With Power-Down Function
Ippn: Current consumption during power-down, it is defined as
Ipbp under conditions of V1 = V2 = 1.7V, during power-down.

Without Power-Down Function

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

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

Rvmp: Resistance between VDD pin and VM pin, it is tested
under conditions of V1 = 1.8V, V2 = 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 = 3V.

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=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 =
5.1V, V2 =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=0V, V4 = 3.0V.

RpoL: DO pin resistance "L", it is defined as the resistance
between the VSS pin and DO pin under conditions of V1 =
1.9V, V2 =0V, V4 =0.4V.
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SGM41011

Battery Protection IC for 1-Cell Pack

TEST CIRCUITS (continued)

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

tov: Over-charge detection delay time, it is defined as the
interval time from V1 voltage exceeds Vov until Vco goes to
"L", after setting V1 = 3.4V, V2 = 0V and increasing V1
voltage.

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

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

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

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

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

0V Battery Charge Starting Charger Voltage
(OV Battery Charge Enabled Option) (Test
Circuit 2)

Vocha: OV battery charge starting charger voltage, it is defined
as the absolute V2 voltage value at which Vco goes to "H"
(Vco = Vvpbp) when gradually decreasing V2 voltage after
setting V1 =V2 =0V.
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SGM41011

Battery Protection IC for 1-Cell Pack

DETAILED DESCRIPTION

Operation

Normal Status

The SGM41011 monitors the battery voltage between VDD
and VSS pins, and the voltage between VM and VSS pins to
control charging and discharging.

When the battery voltage is between Vyy (over-discharge
detection voltage) and Vov (over-charge detection voltage),
and the VM pin voltage is between Vocc (charge over-current
detection voltage) and Vocp (discharge over-current detection
voltage), the SGM41011 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 Ryms
(resistance between VM pin and VSS pin) are not connected.

Over-Charge Status

Vov r # Vov Options

In normal status, if the battery voltage rises higher than Vov
during charging and it lasts for tov (over-charge detection
delay time) or longer, the SGM41011 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 Vywm < Vocp, the SGM41011 releases the
over-charge status when the battery voltage falls below Vov r
(over-charge release voltage).

2. When Vww 2 Vocp, the SGM41011 releases the
over-charge status when the battery voltage falls below Vov
(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 Vwm 2 Vocp (TYP), the
SGM41011 releases the over-charge status when the battery
voltage < Vov.

Caution: When the battery is charged to a voltage higher than
Vov, even if a heavy load is connected, the battery voltage
does not fall below Voy, then the discharge over-current
detection and load short-circuiting detection are not
performed until the battery voltage falls below Voy. 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.

VOV_R = VOV Options

In normal status, if the battery voltage rises higher than Vov
during charging and it lasts for tov (over-charge detection
delay time) or longer, the SGM41011 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 0V and
the battery voltage falls below Vov, the SGM41011 releases
the over-charge status.

Caution: 1. When the battery is charged to a voltage higher
than Vov, even if a heavy load is connected, the battery
voltage does not fall below Voy, then the discharge over-
current detection and load short-circuiting detection are not
performed until the battery voltage falls below Voy. 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 Vov r 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
0V by removing the charger.

Over-Discharge Status

When the battery voltage falls below Vyy during discharging
in the normal status and the condition continues for the
over-discharge detection delay time (tuy) or longer, the
SGM41011 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
Rvwmp. Rvws is disconnected during the over-discharge status.

With Power-Down Function

When a battery is not connected to a charger, the SGM41011
maintains the over-discharge status and goes to the
power-down state even when the battery voltage reaches Vyy
or higher.

When connecting a charger in the over-discharge status, the
battery voltage reaches Vyy r or higher and the SGM41011
releases the over-discharge status if the VM pin voltage is
between OV (TYP) and 0.7V (TYP).

When connecting a charger in the over-discharge status, the
battery voltage reaches the over-discharge detection voltage
(Vuv) or higher and the SGM41011 releases the over-
discharge status if the VM pin voltage is below 0V (TYP).
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SGM41011

Battery Protection IC for 1-Cell Pack

DETAILED DESCRIPTION (continued)

Without Power-Down Function

When a battery is not connected to a charger, the SGM41011
maintains the over-discharge status and releases the
over-discharge status when the battery voltage reaches Vyv r
or higher.

When connecting a charger in the over-discharge status, the
battery voltage reaches Vyy r or higher and the SGM41011
releases the over-discharge status if the VM pin voltage is not
below OV (TYP).

When connecting a charger in the over-discharge status, the
battery voltage reaches the over-discharge detection voltage
(Vuv) or higher and the SGM41011 releases the over-
discharge status if the VM pin voltage is below 0V (TYP).

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

When the battery is in a normal status, the VM pin voltage is =
Vocp because the discharge current is equal to or higher than
the specified value, and the continuous discharge
over-current detection delay time (tocp) 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.

Release Condition of Discharge Over-Current

with "Load Disconnection” and Release

Voltage "Vocp"

Under the discharge over-current status, VM pin and VSS pin
are shorted by Ryms in the SGM41011. 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 SGM41011 keeps discharge MOSFET off until the VM
pin voltage is lower than the Vocp. And the discharge
over-current condition is released.

Rvwmp is disconnected during the discharge over-current status.

Release Condition of Discharge Over-Current

with "Load Disconnection” and Release

Voltage "VOCD_R"

Under the discharge over-current status, VM pin and VSS pin
are shorted by Ryms in the SGM41011. 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 SGM41011 keeps discharge MOSFET off until the VM
pin voltage is lower than the Vocp r. And the discharge
over-current condition is released.

Rvwmp is disconnected during the discharge over-current status.

Release Condition of Discharge Over-Current

with "Charger Connection”

Under the discharge over-current status, VM pin and VDD pin
are shorted by Rymp in the SGM41011. When the load is
disconnected, the VM pin voltage is equal to the VDD pin
voltage.

The SGM41011 keeps discharge MOSFET off until the VM
pin voltage is lower than the Vocp. And the discharge
over-current condition is released.

Rvws is disconnected during the discharge over-current status.

Charge Over-Current Status

When the battery is in a normal status, the VM pin voltage is <
Vocc because the charge current is equal to or higher than
the specified value, and the continuous charge over-current
detection delay time (tocc) 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 SGM41011 releases the charge over-current status
when the discharge current flows and the VM pin voltage is
0V (TYP) or higher by removing the charger.

There is no charge over-current protection function during the
over-discharge status.
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SGM41011

Battery Protection IC for 1-Cell Pack

DETAILED DESCRIPTION (continued)

0V Battery Charge Enabled

The 0OV charging function allows the charger to charge a
battery with a voltage of 0V due to self-discharge. Connect a
charger between PCK+ and PCK- pins, the charger voltage
reaches QV battery charge starting charger voltage (Vocha) or
higher, the gate of the charge control FET is connected to the
VDD pin voltage.

The external charger makes the voltage between the gate
and source of the charge control FET is equal to or higher
than the threshold voltage, the charge control FET begins
charging at the same time, the discharge control FET is
turned off, and the charging current flows through the
parasitic diode of the discharge control FET. If the battery

Timing Charts

Over-Charge Detection, Over-Discharge Detection

Battery Voltage Vo

voltage is equal to or higher than Vyy, the SGM41011 goes
back to the normal status.

Caution: 1. Some battery suppliers do not recommend
charging a fully self-discharged Li-lon rechargeable battery.
Please check with the battery supplier to determine whether
0V battery charging is enabled or inhibited.

2. The OV battery charge priority is higher than the charge
over-current detection function. Therefore, a product that
enables the use of the OV battery charge is forced to charge a
battery, and when the battery voltage is lower than Vyy, the
charge over-current cannot be detected.

| W
VOVﬁR (VOV - VOVHYS)
Vuv_r (Vuv + Vuvhys)
Vv [
'
DO Pin Voltage A
Vvop
Vss -
CO Pin Voltage A
VDD
Vss
Vpck- >
VM Pin Voltage
VDD
VOCD
VSS
Vocc \
Vpck- >
Charger Connection < > < >
Load Connection < >
Over-Charge Detection Delay Time (tov) Over-Discharge Detection Delay Time (tuy)
Normal Status Normal Status Normal Status
Status < > > < > < > < >
Over-Charge Over-Discharge

Status

NOTE: Assume that the charger charges at constant current.

Status

Figure 8. Over-Charge Detection, Over-Discharge Detection
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SGM41011 Battery Protection IC for 1-Cell Pack
DETAILED DESCRIPTION (continued)

Discharge Over-Current Detection
Release Condition of Discharge Over-Current with "Load Disconnection”

Battery Voltage V.,
Vov_r (Vov - Vovhys)
N—
Vuv_r (Vuv + Vuvhys)
VUV
P
VVDD
DO Pin Voltage
Vss >
CO Pin Voltage. . A
VVDD
Vss
'
VM Pin Voltage A
VVDD
Vocp_r
VsHorT
Vocp
VSS .
Load Connection < > < >
Discharge Over-Current Load Short-Circuiting
Detection Delay Time (tocp Detection Delay Time (tstort)
—> -«
Normal Status Normal Status Normal Status
< >4 » &
Status ¢ ><4> - <
Discharge Discharge
Over-Current Status Over-Current Status

Figure 9. Discharge Over-Current Detection with Load Disconnection
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SGM41011

Battery Protection IC for 1-Cell Pack

DETAILED DESCRIPTION (continued)

Release Condition of Discharge Over-Current with "Charger Connection”

Battery Voltage v/,

VOV_R (VOV - VOVHYS)

Vuv r (Vuv + Vuvys)
Vuv

VVDD
DO Pin Voltage

Vss

CO Pin Voltage Vvoo

Vss

VM Pin Voltage
VVDD

Vocop r
VsHorT
Vocp
Vss
Voce

Vpck-
Charger Connecton

Load Connection

Status <

Figure 10. Discharge Over-Current Detection with Charger Connection

A

Detection Delay Time (toco

—>

Normal Status

I
> <«
< 1 < >
Discharge Over-Current Load Short-Circuiting

<>

Detection Delay Time (tsnokr)

Normal Status

o

Normal Status
<

> > ¢
Discharge
Over-Current Status

>« > <
Discharge
Over-Current Status
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SGM41011 Battery Protection IC for 1-Cell Pack
DETAILED DESCRIPTION (continued)

Charge Over-Current Detection

Battery Voltage A
VOV
Vov (Vov - Vovhys)

Vuv r (Vuv + Vuvrys) —
Vuv |

DO Pin Voltage

VDD

CO Pin Voltage A

Vss
Vpck-

VM Pin Voltage VVDDA

VOCD
VSS
VOCC I
Vpck-
Charger Connection <

Load Connection - i
Charge Over-Current Over-Discharge Charge Over-Current

Detection Delay Time (tocc) Detection Delay Time, (tuv) Detection Delay Time (tocc)

«—p | <+

Normal Status Normal Status Nérmal Status

< > < > >\ > > »
Status < < > L > >

Charge Over-Current Status Over-Discharge Status Charge Over-Current Status

<&
]

\ R

Figure 11. Charge Over-Current Detection

€ Y G Nicro Corp OCTOBER 2026
sGmICRO WWW.sg-micro.com 2



SGM41011 Battery Protection IC for 1-Cell Pack
DETAILED DESCRIPTION (continued)

Battery Protection IC Connection Example

PCK+
! 0
R1 ;
VDD |
=1 |

1

Cell —— VSS SGM41011 T C3

D._.O C._.O \./_.M E
L % R2
FET' 137 717 FE™2 ] &

= i I—”—, I—N—, i PCK-

Figure 12. 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 4kQ
C1 For Power Fluctuation 0.068uF 0.1uF 2.2uF
Capacitor
C2, C3 ESD Protection, for Power Fluctuation 0.1uF
FET1 Discharge Control
N-Channel Threshold Voltage < Over-Discharge Detection Voltage ®
MOSFET FET?2 Charge Control
Threshold Voltage < Over-Charge 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.
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PACKAGE INFORMATION

PACKAGE OUTLINE DIMENSIONS

UTDFN-1.4x1.8-6L
‘ D ‘ D1
T
K |
¥ |
| ?
E - —+ - E1
DETAILA — } ¢
PN
P y Ifﬁ\ [1] W
PIN 1# ’ —r——=Db ‘*6*‘ v
TOP VIEW BOTTOM VIEW

1.10

BRSNS B

A T T T

] [ [

" — 0.65 + 1.90
SIDE VIEW o i
D Q 0. 50 H EH [H
o~ -

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

D
Y \ \ \
-6~
m I A
e o
T
E1 4+ — E 2.59
© S
T B O ninnin
R 099 —r - R e
T IRjRRIR
| | |
—oss—— | foss}
RECOMMENDED LAND PATTERN (Unit: mm)
L
A2 (S [oce
Lf — — — L SEATING PLANE L _ — %
A1 I 0 J
0.25 — ¢
Dimensions In Millimeters
Symbol
MIN NOM MAX
A - - 1.450
A1 0.000 - 0.150
A2 0.900 - 1.300
b 0.300 - 0.500
c 0.080 - 0.220
2.750 - 3.050
E 1.450 - 1.750
E1 2.600 - 3.000
e 0.950 BSC
el 1.900 BSC
L 0.300 - 0.600
0 0° - 8°
cce 0.100
NOTES:
1. This drawing is subject to change without notice.
2. The dimensions do not include mold flashes, protrusions or gate burrs.
3. Reference JEDEC MO-178.
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PACKAGE INFORMATION

TAPE AND REEL INFORMATION

REEL DIMENSIONS

P2+

TAPE DIMENSIONS

- A D D
o NP
W Q1 Q2 Q1 Q2 Q1 Q2 ‘ —K‘J
N ) B0 -
Q3 Q4 03\/(14 Q3 T Q4 \ I
—
~——— Reel Diameter ——— =t \ W
1l P1 - A0—| »—KOL
Reel Width (W1) -
m=mp> 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-1.4%1.8-6L 7" 9.5 1.60 2.00 0.85 4.0 4.0 2.0 8.0 Q2
SOT-23-6 7 9.5 3.23 3.17 1.37 4.0 4.0 2.0 8.0 Q3
€ Y 56 Micro Corp TX10000.000
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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
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