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1%t;geral Description

The BM210 series are protection ICs for Li+/Fe+
rechargeable battery packs. It includes voltage
detection unit, voltage reference unit, bias unit, delay
unit, and logic circuits. The BM210 series have
high-accuracy voltage detection for protecting Two-cell
ferrous battery packs from overcharge, overdischarge,
overcurrent and short circuit.

BM210 #4172 Li+/Fe+n] 78 H HL It 1) R 4785 o
SN E RN, MR, WA, R
WG, BM210 R4 IC A AR H it $ it
FOEE, B, O RN R R S OR A .

Applications
B2 F

Battery Pack

Protection Circuit
Board
With BM210

i BM210 IR

Ferrum-lon

Lithium-lon
Battery Cell
Li+/Fe+H A

BM210 Series

Features

® Overcharge Detection Voltage
78 AR B
W 3.600~ 4.500V
W Accuracy CF§/%) +25mV (25°C)

+50mV (-40°C~85C)

® Overdischarge Detection Voltage
pun G2k oRlIEYES
H Typ. 2.000V~3.000V

W Accuracy CF§J%) +80mV

® Discharge Overcurrnet Detection Voltage
TR B IS ) B
H Typ. 0.100V~0.300V @ VDD=VCC=3.300V
W Accuracy CFEEE)  +0.030V

® Short Circuit Detection Voltage
FELBR AL R I
m Typ. 1.000V @ VDD=VCC=3.300V
W Accuracy (F§FE)  +0.200V

® Low power consumption
KTh#E
B Typ.5.0uA @ VC = 3.300V, VDD=6.600V

(Standard working current)

H Typ. 0.2uA @ VC =1.900V, VDD=3.800V
(Without auto wake up)

B Typ. 2.2uA @ VC =1.900V, VDD=3.800V
(With auto wake up)
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BM210 Series
Typical Application Circuits
B B F H
P+
AWV lVDD
R1
e
0.1uF ——
.. BM210
R2 | (2
4700 | 0.1uF
— CELL2 V§S Dﬁo (o0} VM
W l i j :
> 2KQ
P-
GND F1_ 5] .

Recommended value:

HEESHE:

R1=470Q; R2=470Q;
R3=2kQ; C1=C2=0.1uF .

Notes

R

R1C1, R2C2 stabilize the supply voltage of the BM210 series. R1C1 is hence regarded as the time constant for VDD pin.
R2C2 is hence regarded as the time constant for VC pin. R1 and R3 can also be a part of current-limit circuit for the BM210
series. Recommended values of these elements are as follows:

R1C1, R2C2 HikfaxE BM210 Z2F| I E. R1C1T 2 VDD &7 1 E B % %, R2C2 & VC i 1)
I E#, R1 M R3 /2 BM210 R4 R B — 87> & B EA MR ED .
® 100Q< R1,R2<1KQ. Alarger value of R1, R2 results in low detection accuracy.
R1, R2 i K2 3B MRS AR
® 1kQ< R3<4kQ. Alarger value of R3 possibly counteracts resetting from Overdischarge even with a charger.
R3 i K s i IR A IS 36 78 re A (O EE
® (.05uF<C1,C2<1.0uF. C1, C2is too small, itis possible to cause disoperation in the event of power fluctuation.

C1, C2 Mg ad D, fE AR shi ol fE 51 IR BN 1E .
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Block Diagram
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BM210 Series
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BM210 Series
Selection Guide/ZEEI &R
® Type Number/#l5
BM210-XXXX-ST
Symbol #F 5 Meaning & X Top View 14L&
6 5 4
XXXX Product Name 7= /i % FK H H
‘XXXXYW
YW Lot Number 7% = H 8 4
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Type Number Option/%! 5 1%+

BM210 Series

Through choosing the “XXXX", the Overcharge Detection Threshold Voltage (Voc1, 2) , the Overdischarge Detection Threshold

voltage (Von1,2), and their accuracy of BM210 can be decided.
LIRS “XXXX” B 1L 78 BIfEL (Voct, 2), I JEUBIAE (Vo1,2) AIAH B (G

Table 1. (@ 257)
Overcharge Overcharge Over Over Discharge Charge Short Circuit
detection hysteresis discharge discharge overcurrent overcurrent Detection Auto wake

Type voltage voltage detection hysteresis detection detection Delay Time up Mark

arl
Number AR | RS voltage voltage Voltage voltage J % A Function -

"

e HLR HE AEBORAI | SRR E | oA | T H A (TsHorm) PRI E
(Voc) (Vocr) HLE HLE W E W E =1
(Vop) (Vopr) (Vooc) (Veoc)

AJEA

BM210-AJEA-ST 4.425V 4.225V 2.500V 3.000V 0.150V -0.150V 256us NO W
BJFA

BM210-BJFA-ST 3.650V 3.450V 2.500V 3.000V 0.200V -0.200V 256us NO W
CKFB

BM210-CKFB-ST 4475V 4275V 2.600V 2.950V 0.200V -0.200V 256us YES W
LEFA

BM210-LEFA-ST 4.280V 4.080V 2.250V 2,950V 0.200V -0.200V 256us NO W
UNFB

BM210-UNFB-ST 4.280V 4.080V 2.800V 3.000V 0.200V -0.200V 256us YES W
RJFA

BM210-RJFA-ST 4.200V 4.100V 2.500V 3.000V 0.200V -0.200V 256us NO YW
TJEA

BM210-TJEA-ST 4.250V 4.050V 2.500V 3.000V 0.150v -0.150V 256us NO YW
TPEA

BM210-TPEA-ST 4.250V 4,150V 3.000v 3.000v 0.200V -0.200V 256us NO W
VNEA

BM210-VNEA-ST 4.300V 4,100V 2.800V 3.000v 0.150V -0.150V 256us NO W

Remark: Please contact our sales office for the products with detection voltage value other than those specified above.

i

LK TR LU R, T A R R
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BM210 Series
Pin Description
B e X
Table 2. SOT23-6L
Pin Symbol Description
51| ®S Hd
’ 0o FET gate connection pin for discharge control, CMOS output
TR Il 5, CMOS it
9 co FET gate connection pin for charge control, CMOS output
7 H v -, CMOS %
3 VM Voltage detection pin between VM and VSS, Overcurrent detection pin
Fo < JCH I g R I
4 Ve Input Pin of the center voltage between two-cell
P LI ) L R N A
Power supply
5 VDD .
it Fi LR
Ground
6 VSS
Hh
Top Side:
RFAR
| Mark
1T 2 3
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BM210 Series
Electrical Characteristic * /S 2% (Torr=25°C unless otherwise specified)
Symbol Item Condition Min. Typ. Max. Unit
e i H %M &/ME HAE | BEKE
Vool 27 %’%":égm?%egﬂfz\’"'tage 1.2 Vol 20025 | Vo2 | Vol 240025 |V
Vocr1,2 % %’%"gj‘%ﬁ%ﬁi ;"“age 1.2 Vor12:0050 | Vowl2 | Vool 2+0050| Vv
Vool,22 g;;dg;gjﬁeg;e%’” Voltage 12 Vool 20080 | Vool2 | Vool2+0080 | V
Voor1,2 % Qﬁl’g;d;‘%‘;gﬁg%ef‘; Voltage 1,2 Vor12-0100 | Vo2 | Voo1,2+40.100| V
Vooc? g;%‘ggﬁeﬁg%;g;@get“ﬁ°n Voltage V1=V2 =3.300V Vboc-0.030 Voo Vooct0.030 |V
Vshorr? :Ehggg:;h‘:;gec“"” Voltage VA=V2 =3.300V 0.800 1.000 1.200 v
Veoc? %‘%ﬁ%’%g%ggem” Voltage V1=V2 =3.300V Vooc-0.030 Veoc Vooct0.030 | v
Ven? %“;59% %ﬁ;jcg’g/"'tage VA=V2 =3.300V Veoc-0.030 Veoe Vooct0.030 |V
Vocra ?;Xféi?%ﬁ?éége ot O o A Vi=V2:=0.000v 2 ' ) v
Toc Qﬁl’%"é‘;gm?%eﬁig;l%e'ay Time V1=V2 =4.500V 600 1000 1400 ms
Too %’;&Eés;ﬁh}f’;@giggn Delay Time V1=V2 =1.900v 76.8 128 17922 ms
Tooc | e Yeroe Dereclon Delay Tme V1=V2 =3.300V 6 10 14 ms
R R W B I
Teoc %’zég&?é’fggmg%ﬁ% Delay Time V1=V2=3.300V 48 8 11.2 ms
Voot 88 l:'u#‘l'%t_a%; O V1=V2=3.300V,loh=50uA 6.05 6.35 v
Veou gg l';mﬁ g;ﬂé S V1=V2=4.500V lol=50uA 15 18 v
Voo 88 l%;‘g%? - V12V2=3.300V,loh=50uA 6.05 6.35 v
Voow 88 l';mﬁ gggﬁe - V1=V2=1.900V,lol=50uA 04 07 v
Rwwp \Fffﬂsifﬁiﬁag;fwgz%gz I%”SQVEEEE V1=V2=1.900V, VM=0V 550 1100 1650 KQ
Rwws sfﬂsfﬁiﬁag;DB\%”;i% V¥MZ I%”;g\é;gﬂ V1=V2=3.300V, VM=1V 3 10 40 KQ
lore %g%%ﬁgﬁg"ﬁz ?;;giﬁ'\'%ma' State V1=V2 =3.300V 5 9 uA
Standby Current (for products without Auto wake

Istanpey L;EE)) PRERHFE IR (RIRA B IR E 7 V1=V2 =1.900V 0.2 0.50 uA

1*  The Electrical parameters for this temperature range is guaranteed by design, not tested in production.
W L AR R N B ORUEAE, AR SEBRINNAE

2 See “Selection Guide” section.
/Ui RACE: (=1 a i
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Electrical Characteristic * /EESS%{

BM210 Series

(Torr=-40~85C unless otherwise specified)

Symbol Item Condition Min. Typ. Max. Unit
. Overcharge Detection Voltage 1,2
2 |
Voc1,2 75 R F I 1.2 Voc1,2-0.050 Vocl,2 Voc1,2+0.050 v
. Overcharge Release Voltage 1,2
2 -
V0C1 ;2 J‘i?ﬁ Eﬁﬁﬁ’fiﬁffk EEE 1 ,2 VOCR1 ,2 0070 VOCR1 ,2 VOCR1 ,2+0070 V
" Overdischarge Detection Voltage 1,2
2 |
Voo1,2 ST HELR I L U 1.2 Von1,2-0.100 Von1,2 Von1,2+0.100 \Y
" Overdischarge Release Voltage 1,2
2 N 0. +0.
Voor1,2 e TR I FL T 1.2 Vonr1,2 -0.120 Voor1,2 Voor1,2+0.120 \
. Discharge Overcurrent Detection Voltage
2 ot A =V2=3. -0. +0.
Vboc S F 3ot PR P V1=V2 =3.300V Vboc-0.040 Vboc Vboc+0.040 v
Short Circuit Detection Voltage e
Vshort 1 R P I V1=V2 =3.300V 0.400 1.000 1.400 v
. Charge Overcurrent Detection Voltage
2 = = -
Vecoc 25 3ok P ORI FL P V1=V2 =3.300V Vcoc-0.050 Veoc Vcoct0.050 Vv
. Charger Detection Voltage
2 = = -
Vena 25 HL LI T V1=V2 =3.300V Vcoc-0.050 Veoc Vcoct0.050 Vv
0V Battery Charge Starting s i
Vocua Charger Voltage  Hi.ith OV 7] 75 78 L 3 HL [ VI=V2 =0.000V 12 v
Overcharge Detection Delay Time e
Toc S 75 Fh R I 4 A B ] V1=V2 =4.500V 400 1000 1600 ms
Over Discharge Detection Delay Time 9=
Top S HEL RO 22 BB V1=V2 =1.900V 51.2 128 204.8 ms
Discharge Overcurrent Detection Delay Time e
Tooc Lo i g7 K TS V1=V2 =3.300V 4 10 16 ms
ireLi i i i 102.4 256 409.6 us
Teworr Sbort (/3\|£(:mt Detect[on Delay Time(optional) V1=V/223 300V
T PR AT DU RE I ISP ] (AT ) 204.8 512 819.2 us
Charge Overcurrent Detection Delay Time \oe
Teoc 25 Fi3oF P ORI AR ] V1=V2=3.300V 3.2 8 12.8 ms
CO "H” Voltage —_\/9= _
Veog) CO 3t - 25 £ 5P fh I V1=V2=3.300V, loh=50uA 5.85 6.35 v
CO"L" Voltage —\/9= =
Veow CO 3t A% it 5 V1=V2=4.500V;lol=50uA 15 20 v
DO "H’ Voltage —\/9= dnhe
Voow) DO 3 T i L - IR V1=V2=3.300V;loh=50uA 5.85 6.35 v
DO "L" Voltage \/9= nl=
Voo DO 3 T Ho 5 Fh I V1=V2=1.800V;lol=50uA 0.4 0.9 v
Resistance Between VM And VDD ne A=
Rvmp VM 38 -1 VDD 3 - i) Fh pll V1=V2=1.900V;VM=0V 250 1100 2200 KQ
Resistance Between VM And VSS Cnl A
Rvms VM 3 -l VSS 3 - [l [ i B V1=V2=3.300V;VM=1V 2 10 60 KQ
Current Consumption During Normal State
lope - . . V1=V2 =3.300V 5 15 uA
I TARIRZ N fHFE R IR
Standby Current  (for products without Auto
Istanby wake up) PRI FEHLIR V1=V2 =1.900V 0.2 1.0 uA
CARIRAN B PR 7™ D
lsTaDY Standby Current (for products with Auto wake VA=V2 =1.900V 99 5 VA

up) PRERIEAE AL IR CORER B PR ™ i)

1*  The Electrical parameters for this temperature range is guaranteed by design, not tested in production.

DEIE B H B R I A T ARAEAE R AESEBR IR
2*  See “Selection Guide” section.
WL ke 7 HBAY .
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Function Description /T gs iR

BM210 Series

1 - Normal Condition: /IE & IR7S

When both VC and (VDD-VC) are between the Overdischarge Detection Threshold Voltage (Voo) and the Overcharge
Detection Threshold Voltage (Voc), and the VM pin voltage between the Charger Detection Threshold Voltage (Vcha) and
the Discharge Overcurrent Detection Threshold Voltage (Vboc), the outputs of DO pin and CO pin are on high level, making
the charge and discharge MOSFETSs on. Charging and discharging can be carried out freely.

24 VC F1 (VDD-VC) HL A1 T3k Js A U Hi, s (Viop) A i 7 F A I HL R (Vo) 2 8], I HL VM i (14 HL R A1 T
78 FL I AU DN P (Viona) 5 7380 R A 00 B (Voe) 2 18], IS4 DO -5 CO i1~ ) sz i P, B
FETBCHE MOSFET ¥4k TOFJEIRAS s 7o il B H HI2E AT

2 - Overcharge Condition: /it 78 RS

During charging, when VC or (VDD - VC) increases higher than Voc and takes the Overcharge Detection Delay Time ( Toc)

or longer, the output of CO pin will change from high level to low level, turning off the charging control FET to stop charging.
FEIEH 78 IR T, 25 VC B (VDD-VC) R Ik b T 255 Voo 4455 I [F) 34 21 sk id 1 76 R Aer I SE S ( Toc)
CO i~ HAY % Y FEL~F- 2 M s BSF B B R, AT 5% P 58 FE, MOSFET 5 1E 78 Fe

3 - Overcharge Protection Release Condition: /it 78 EE A R 7S

The output of CO pin will change to high level, making charging recovered, when either of the following conditions come

into being:

(1) both VC and (VDD - VC) become lower than the Overcharge Release Voltage (Vocr);

(2) a load connects to VDD after a charger is disconnected from the battery pack, and both VC and (VDD - VC) are lower

than Voc.

FELLFAE—IRE T, CO w0 i Bk 2 i F, eirdkalsmm:

(1)  VC A1 (VDD-VC) HEIME T i 78 HfifE bk H s (Vocr) s

(2) WrHmEaSE, WRERA i, VC A (VDD-VC) HIHEIIILT Vocs

4 - Overdischarge Condition: /i3 /i BIRAS

During discharging, when VC or (VDD - VC) decreases lower than Vop and taking the Overdischarge Detection Delay

Time (Top) or longer, the output of DO pin will change from high level to low level, turning off the discharging control FET to

stop discharging.

Datasheet WI-DO6F08-H-0073 Rev.A/6 Page 9 of 23
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FETRCE IR, 24 VC 8 (VDD-VC) H LR FER] Vop LATR,  HARF AR (Al i 1 5 S B SE I (Top), DO i
TR R AT, R R MOSFET f5 1L HE

BM210 Series

5 . Overdischarge Protection Release Condition: /33 /i EE AR IR AS

The output of DO pin will change to high level, making discharging recovered, when either of the following conditions come
into being:

(1) a charger is connected to the battery pack, and the battery supply voltage becomes higher than Vop, and VM is higher
than the Charger Detection Threshold Voltage (Vcha);

(2) both the VC and (VDD — VC) become higher than the Overdischarge Release Voltage (Voor) and VM is between Vcra
and Vpoc.

FELLRAE—IRZS T, DO i ¥ Ffa KBk 22 = i, fuvraksi s

(1) HEEEAREES, BilmESET Voo, I H VM RIALE T 78 f A I R {8 F s (Vena):

(2) VM i FEAZLAE Vona T Vooe 22 8], VC A1 (VDD-VC) Fr) B AR v ek e e A ok L I

6. Discharge Overcurrent Protection: /Jf FBId By AR

During discharging, the current varies with load, and VM increases with the rise of the discharging current. Once VM rises
higher than the Discharge Overcurrent  Detection Threshold Voltage (Vboc) and stays longer than the Discharge
Overcurrent Detection Delay Time (Tooc), DO pin changes from high to low level, turning off the discharging control FET.
Once that Discharge Overcurrent state is removed, i.e. VM <Vpoc, and the circuit recovers to normal state.

FERHR AR, BN S B 5, T VM RS R R R RSN . 2 VM AL TR
L AU LTS (Vooc), - 455 SR I TR T80 e A U SE B (Tooc)» DO i~ B AR AR FLSZ S B 75 L MOS
— HSCR R BRI, Flin: 24 VM<Vooc, HEERIRE FIEH TAERE.

7. Short Circuit Protection:/}& 2 & 4"

This function has the same principle as the Discharge Overcurrent protection. But, the delay time Tsworr is far shorter than
Tooc, and the threshold Vsworr is far higher than Vooc. When the circuit is shorted, VM increases rapidly. Once VM=Vshorr
and stays longer than Tsnort, DO pin switches to low, turning off the discharging control FET. After the short circuit state is
removed, and VM <Vpoc, the circuit recovers to the normal state. The short circuit peak current is related to Vstorr and the
ON resistance of the two FETs in series.

L CRAFATL ) AN T8 P e R R AP LA A 5] o (L R S A DN AiE ) Tsorr I8 EE Tooce 7N, J B A FELR. VisHorr

WAL Vooc Ko HHLEE KRS, VM BTHEIRGE BT, 2 VM2Vsworr, DO it Tshorr Jim A2 I A7 56 W

TR FET. fERLHCRESHERRG, IFH VM<Vooc, FLERKE ZIIEH TARRE . FLEEORA 1 5 K FL AT

T Vstort A TR L FETs (1338 HL FH.

8. Charge Overcurrent Condition:/7¢ BT iR 7S
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If the VM pin voltage falls below the Charge Overcurrent Detection Threshold Voltage (Vcoc) during charging under normal

BM210 Series

condition and takes the Charge Overcurrent Detection Delay Time (Tcoc) or longer, the charging control FET is turned off
and charging stops. This action is called the Charge Overcurrent Detection. Charge Overcurrent detection works when the
DO pin voltage is “H" and the VM pin voltage falls below the Charge Overcurrent Detection Threshold Voltage (Vcoc). To an
Overdischarged battery, only when charging makes the battery voltage higher than the Overdischarge Detection Threshold,
the Charge Overcurrent Detection can act. Charge Overcurrent state is released, once the voltage difference between VM
pin and VSS pin becomes bigger than the Charge Overcurrent Detection Threshold Voltage (Vcoc) value.

1B e R I AR, An AR VM R B 3 5 R VAL BB RS (Veoc) LA, HLRR 2 1) i 78 R e A
IEI (Teoc), FEHE FET xR MME IEFE ML . IX D IIREAE 78 LA I o 78 r I it R4 R REZEAE DO iy
e FELP 9 HL VM S RS AT 78 LI AT I R TS (Vooo) PR T o X T — AN TBCIRAS By s, RAA7EH RS
FEFNLBCRAT I L B B, DO i LA PR S B P S, A B R R AP D RE A BRI, N — LA 3]
VM-VSS [ B AR T 78 B i AR 0 R H8 S (Veoc), MU &3 A T8 LI AR POIRES -

9. Charger Detect Condition:/7¢ B 2 A MR A

A two-cell battery in Overdischarge condition can be released, when it is connected to a charger, the VM pin voltage is
lower than the Charge Overcurrent Detection Threshold Voltage (Vcoc), and each cell voltage becomes higher than the
Overdischarge Detection Threshold Voltage (Vop). This action is called Charger Detection. But, if the VM pin voltage is
between the Charge Overcurrent Detection Threshold Voltage (Vcoc) and the Discharge Overcurrent Detection Threshold
Voltage (Vooc), the Overdischarge state is not released unless the two cell voltages both become higher than the
Overdischarge Release Voltage (Vopr).

M EKOERE EAAE, VM S L b S O ARSI R (Veoe) (G, I L5 H b Y P s 8 v T TR A
LS (Vo) FELBR ARSI I AR S o XA AR L2 78 s A Al o L2 VM Sy R S £ 78 Pl I R J G 00 R
(Vcoc) FH s FE et H g A 00 HL R (Vo) 2 BT B, B3 A 79 =1 Ei thy P 34 v 1 3 A Bk HL T (Voor) 4 2 i B L i
AR .

10. OV battery charge function:/0V Hih 75 LI 6

This function is used to recharge the connected battery whose voltage is 0V due to the self-discharge. When the 0 V
battery charge starting charger voltage (VOcha) or higher is applied between P+ and P- pins (see the Typical Application
Circuits of Page1) by connecting a charger, the charging control FET gate is fixed to VDD pin voltage. When the voltage
between the gate and source of the charging control FET becomes equal to or higher than the turn-on voltage by the
charger voltage, the charging control FET turns on to start charging. At this time, the discharging control FET is off and the
charging current flows through the internal parasitic diode in the discharging control FET. When the battery voltage
becomes equal to or higher than the Overdischarge Detection voltage (Von1,2), the IC enters the normal condition.

OV 78 FEL D REF T~ 24 it B T 15 FE P T 1 5 Pl S B 381 OV o =4 Pl b 440 10 7 P88 P 5 T OV 7 LD VP I

FHER R (Vocha) BB milNy, FEFEA%EH| FET M4 [E € 3 VDD Mufr. 278 fdil FET M1 RANES 2

[F1) %) B, s 22 05 38 A P RS B DA i, e sl FET $17F, S R TP NPT A8 RS o I I B OR TSR A% o]
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FET &b TR WrIRZS, F AR FET A9 “ M A I . 2 799 19 F vt ) R T 2 00 381 B vy - 0 Fe e ) e T
(Voo1,2) K}, ICHENIE® TAERE.

BM210 Series
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BM210 Series
Absolute Maximum Ratings
#a5 B E (B
Item Symbol Pin Rated Value Unit
i H 5 5 B ik BANT
VDD-VSS Input Voltage Vos VDD VSS-0.30~VSS+10 v
VDD-VSS #i A\ HiJE
VC-VSS Input Voltage Vos Ve VSS-0.30~VSS+5.0 v
VC-VSS ¥ A\ H &
VMpin Input Voltage Vam VM VDD-28~VDD+0.30 v
VR TNGERES
DO Pin Output Voltage Voo DO VSS-0.30~VC+0.30 v
DO iy H HEL T
CO Pin Output Voltage Veo co V-0.30~VDD+0.30 v
CO iy H HL T
Power Dissipation Po | 300 W
DIFE
Operation Temperature e | e 40485 .
AR 5 i
Storage Temperature SR 55-+125 oC
Tk 9 S‘g

Attention:  Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. Exposure
to absolute-maximum-rated conditions for extended periods may affect device reliability.

R B O BUEE” BT RE 2B I K ARG o AN 8] 5 55 LE 480 UE (H PR N W e i
M) A2 PR P HE A
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Operation Timing Charts:
TR FHE

Overcharge detection: /33 75 HE, 48 ]

A

BM210 Series

V1 battery voltage V2 battery voltage

VOC B S e \ e :

Battery \,ocR / S B . B

voltage voD [ / L
VODR N
VSS

v

VDD

DO
terminal

VSS

v

V1 overcharge detect V2 overcharge detect
7 7

VDD
CO

terminal

vss | b
VM \

v

VDD

Vl\./l VDOC
terminal
VSS .

VM

v

Charge connected - > -

ol lel
Load connected _»dley‘_ _,,( cny -

\J

A
\
A
\J
A

Mode - >

@ @ ® @ @

Note: (D Normal mode CIE#IRZA) @ Overcharge mode (it 78R 4D
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Overdischarge detection: /3373 E 4 il

BM210 Series

V2 battery voltage

vOC
VOCR

i
pre

Battery - — =

Fo

voltage \vOD
VODR

\

—~

\

VSS

VDD

DO
terminal

VSS

v

VDD

\4

co
terminal

VS8S
VM

A

VDD

v

VM
terminalVDOC

VS8

Charge connected

Load connected -g—

dela

+

v

A

dela

A

Mode &

Note: (O Normal mode

CIEFIRAS) @ Overdischarge mode  CGid JECHRZ&6)
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BM210 Series
Discharge Overcurrent/ Short Circuit Detection : /75 F. 3 Ha, I/ B 46 1)
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Test Circuits/Ji i H 5%

BM210 Series

(1) Overcharge detection threshold voltage and overcharge release voltage (Test circuit 1)
TSRS e AR E (TR 1)

Set V2=3.30V V3=0V, the Overcharge Detection Threshold Voltage (Voc1) is the voltage between VDD and VC to which
when V1 increases and keeps the condition for the Overcharge Detection Delay Time ( Toc), Vco changes from “H” to “L”.
The overcharge release voltage (Vocr1) is the voltage between VDD and VC to which when V1 decreases, Vco changes
from “L" to “H".

Set V1=3.30V V3=0V, the Overcharge Detection Threshold Voltage (Voc2) is the voltage between VC and VSS to which
when V2 increases and keeps the condition for the Overcharge Detection Delay Time ( Toc), Vco changes from “H” to “L”.
The Overcharge Release Voltage (Vocr2) is the voltage between VC and VSS to which when V2 decreases, Vco changes
from “L” to “H".

WE V2=3.3V V3=0V, 24 VDD-VC HiJ& V1 ETFHF ORI [ i ik 78 AR I A8 1) ( Toc), CO i A2 AN i HLASE
A AR AL (1) VA R R 93 78 R U B R (Voct) . TR JE, VA 388 R %, CO i FRLAZ A FBAZAE 1y
R AR VAR R D5 7 R A Ak F S (Vocr 1) o

BE V1=3.3V V3=0V, 24 VC-VSS ik V2 b T FF R4S BB i ik 78 A U SE I ( Toc), CO i A7 A i FELASE
AR AR AL (1) V2 F R R g3t 78 AR I LR (Voc2) . T 785, V2 3338 N F%, CO iy FELA A FEA AR g g
R AR V2 F s R D5 7 R A oAk FE S (Vocr2) o

2

~—

Overdischarge detection threshold voltage and Overdischarge release voltage (Test circuit 1)
TR R A R R AR R (TR 1)

Set V2=3.30V V3=0V, the Overdischarge Detection Threshold Voltage (Voo1) is the voltage between VDD and VC to
which when V1 decreases and keep the condition for the Overdischarge Detection Delay Time (Top), VDO changes from
“H” to “L". The Overdischarge Release Voltage (Voor1) is the voltage between VC and VSS to which when V1 increases,
VDO changes from “L” to “H".

Set V1=3.30V V3=0V, the Overdischarge Detection Threshold Voltage (Vop2) is the voltage between VC and VSS to
which when V2 decreases and keep the condition for the Overdischarge Detection Delay Time (Top), VDO changes from
“H” to “L". The Overdischarge Release Voltage (Voor2) is the voltage between VC and VSS to which when V2 increases,
VDO changes from “L” to “H".

TCE V2=3.3V V3=0V, 24 VDD-VC F & V1 T P& I O 45 e [ i e S T8O HE A I S8 P (Top), DO it L AL A iy FEASE
A5 AR B A 1) VAR T R Ay 3 0 B A 0 B (Voo 1) e U > VA 3B BT, DO i B A7 G FELASE AR Ay ey
FELAE AR VAR R g 3 T8 R AR oAk Fi s (Vonr1)

TCE V1=3.3V V3=0V, 24 VDD-VC F [k V2 T Fa I O 5 e [ i i S T8O HE A I & P (Top), DO it L AL A ey FEASE
AR AR FAE B (1) V2 H R R D9 3 TR R F R (Von2) o TS > V2 3838 b7, DO b B AL IR FELAL AR Sy iy
R R V2 R B g 3 T8 R AR oAk P (Vonr2)

(3) Discharge Overcurrent detection threshold voltage and short circuit detection threshold voltage
(Test circuit 1) /7gc b R4S I s IR AN BR AL FEL . (R BB 1)

Set V1=V2=3.300V, the Discharge Overcurrent 1 Detection Threshold Voltage (Vboc) is the voltage V3 between VM and
VSS to which when VM increases within 10 us and keep the condition for the Discharge Overcurrent Detection Delay
Time (Tooc), Voo changes from “H” to “L”.

Threshold Voltage (Vshorr) is the voltage V3 between VM and VSS to which when VM increases within 10us and keep the
condition for the Short Circuit Detection Delay Time (Tstorrt), Voo changes from “H” to “L".
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I BM210 Series

W V1=V2=3.3V, V3 7E 10us 2 P Tt O FR s a] e e Al F sk A I 4 BN (Tooc), VDO MCHBE L7 VM
XF VSS HLE B A O I A I H R (Vooce)

W V1=V2=3.3V, V3 7E 10us Z PN Ft = H PR 47 s [0] Ik e R ac YA 0 428 B (Tshorr), VDO AN “H' Bk 2L (1)
VM %J VSS H s B s B A FE . (Vshorr) o

(4) Charger detection threshold voltage and Charge Overcurrent detection threshold voltage (Test
circuit 1) /78 BB R K 78 L A I B IR U ERLBR 1)

In the Overdischarge condition, increase V2 gradually until it is between Vop2 and Voor2. The voltage between VM and
VSS to which when V3 decreases from 0V, Voo changes from “L” to “H”, is the Charger Detection Threshold Voltage
(VcHa).

In the normal charging condition, the voltage between VM and VSS to which when V3 decreases from 0V, Vco changes
from “H” to “L” is the Charge Overcurrent Detection Threshold Voltage (Vcoc). It has the same value as the Charger
Detection Threshold Voltage (Vcha).

FEIL T RIRAS S, G283 10 V2 21 Von2 1 Voor2 2Z 17 o B I V3 A OV IFAR I /1N, Voo L™ 21 “HYIS ) VM-VSS
() FEL s B S 78 F A U F . (Ve o

FEIEH TARIRES T, 2 V3 A OV IFARIE/D, Voo MHBEAR R () VM-VSS [8] HE s B 9 78 R i i i
K EE (Veoc) o X AME RN 78 HEL 3 A0 HHE (Vena) A TF]

(5) Normal operation current consumption and power down current consumption(Test circuit 2)
IEH TAEHFE R RARERIEFE I (MUK RE 2)
Set V1=V2=3.30V, the current A1 flowing through VDD and Sense pin and the current A2 flowing through VC pin are the
normal operation consumption current (lopg).
Set V1=1.80V V2=1.80V, the current A1 flowing through VDD and Sense pin and the current A2 flowing through VC pin
are the power down current consumption (lron).
BB V1=V2=3.3V, it VDD Akl 5 B A1 NI VC S FLIAT A2 2 I AR T FE FRLA (lope) -
VB V1=1.8V V2=1.8V, iitid VDD Aiker i ) LI A1 AL VC i ) FELAL A2 2 1E 5 AR T 6 FELIA (Ipow) o

(6) Overcharge detection delay time and Overdischarge detection delay time(Test circuit 3) i 72 4
WFERS Foad R P ERT (PR 3)

Set V3=0V, If V1 or V2 increases to be Voc1 or over Voc1 and keeps the condition for some time, Vco will change from “H”
to “L”. The time is called Overcharge Detection Delay Time (Toc). It is used to judge whether overcharge happens indeed.
Set V3=0V, If V1 or V2 decreases to be Voo1 or below Vop1 and keeps the condition for some time, Vpo will change from
“H” to “L". The time is called Overdischarge Detection Delay Time (Top). It is used to judge whether Overdischarge
happens indeed.

BCE V3=0V, W V1 V2 BN E Vool BRBAE, FFORFF BN A, Veo ¥ MH'BEAZR 2L, IX AN )2
1o 78 RS I A B (Toc) o IX NI R AT AR AV 78 v 2 5 A

BB V3=0V, IR V1 V2 /N E Vool BRELTR, FFORFF—BNE], Voo A H'BEAZ 2117, 3X AN )2
T T FL AT U RE B (Top) o X ATk RS AT DA FH SR el T8 & 75 A

(7) Discharge Overcurrent detection delay time and short circuit detection delay time(Test circuit 3)
HAC R B A U S B R U A (U R 3)

Set V1=V2=3.300V, If V3 increases to be Vboc or over Vpoc and keeps the condition for some time, Voo will change from
“H” to “L”. The time is called Discharge Overcurrent 1 Detection Delay Time (Tooc). It is used to judge whether Discharge
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Overcurrent happens indeed.

Set V1=V2=3.300V, If V3 increases to be Vsnorr or over Vswort and keeps the condition for some time, Voo will change
from “H” to “L". The time is called Short Circuit Delay Time (TsHorr). It is used to judge whether short circuit happens
indeed.

BCE V1=V2=3.3V, 1R V3 HEANE] Voo S LA _EFFORAF— B[R], Voo Rf AN H'BEAZ Z°L7 0 XN 8] it A2 T
F A R DA SEE PR (Tooc) o XA 8 AT LA SR8 e i FL 2 15 A2

BEE V1=V2=3.3V, QIR V3 B INE] Vsvorr A UL EIFORFF— B ], Voo M H'BEAZ = L7 53X AN [ ik A2
JECHRL I L YA SE I (Tsmorr) o 32X ANI A W] AR SR T et LI A2 75 2

BM210 Series

(8) CO and DO output voltage(Test Circuit 4)/CO #1 DO % B (JUIKX K 4)

Set V1=V2=3.40V, V3=0V, V5=0V, K1 on and K2 off,Increase V4 from 0V gradually, the V4 voltage when A2 = 50uA is the
CO 'H' voltage (Vo).

Set V1=V2=4V, V3=0V, V5=0V, K1 on and K2 off, increase V4 from OV gradually, the V4 voltage when A2 = - 50uA is the
CO 'L" voltage (Vcop)).

Set V1=V2=3.40V, V4=0V, V5=0V, K1 off and K2 on, increase V3 from 0V gradually, the V4 voltage when A1 =50uA is the
DO 'H' voltage (Vo).

Set V1=V2=1.80V, V4=0V, V5=0V, K1 off and K2 on, increase V3 from OV gradually, the V3 voltage when A1= - 50uA is
the DO 'L' voltage (Vooy).

B V1=V2=34V, V3=0V, V5=0V, K1 JTJ5 K2 KM, M OV IFanZete g in va, = A2=50uA i () V4 Lk
#& COH"HLJE (Veom)) »

WE V1=V2=4V, V3=0V, V5=0V, K1 JF/H K2 KM, M OV IFARZA8HEn V4, 24 A2=-50uA I 1) V4 HLJE /2
CO“L"HL & (Veow) -

WHE V1=V2=3.4V, V4=0V, V5=0V, K1 CHIE K2 IT)H, M OV JFARZA8 N V3, =4 A1=50uA I 1) V4
JE 72 DO“H"HL s (Vo)) »

WHE V1=V2=1.8V, V4=0V, V5=0V, K1 KHMIE K2 FF/E, MOV FFEa22 815 V3, 4 A1=-50uA I (¥ V4 i
JE A& DO“L"H K (Voor) »

(9) Internal resistance VM -VDD and VM -VSS(Test circuit 4) /VM-VDD #1 VM-VSS PJFH (JUiR BB 4)

Set V1=V2=1.80V, V5=0V, K1 off and K2 off, (V1+V2)/I3 is the internal resistance Rymp.
Set V1=V2=3.300V, V5=1V, K1 off and K2 off, V5/I3 is the internal resistance Rus.
WHE V1=V2=1.8V, V5=0V, K1 SCWT K2 5T, (V1+V2)13 & A BH Rump.

WHE V1=V2=3.3V, V5=1V, K1 CWTr K2 5T, V513 2 FH Ruuse

(10) OV battery charge starting charger voltage (Test circuit 1) /0V BT R BT BB HEE (JRERK 1)

Set V1=V2=V3=0V and decrease V2 gradually. The voltage between VDD and VM when Vco goes “H’(VDD £0.2V) is the

0V battery charge starting charger voltage.

WE V1=V2=V3=0V, FEK V3 HLE, 4 CO HLJE Voo M Vum LA ARy HLAL (VDD+0.2V) B ) VDD-VM Hi AT 2%
R0 OV EEJth AT 78 B 70 FE A FEL S
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Package

BM210 Series

Package Outline:

B

SOT23-6L

! v
=

! T
—8——Pm—1—i ....... 1 t_ I

| A
i Lp =
1 2] 3
«—el—» b
P [ Dwe|B
l«——e—

«— D
g
=|v(M)A
Ty |
Dimensions (mm)
A A1 bp D E e el He Lp Q v w y e
13 | 015 | 05 | 3.1 1.7 30 | 06 | 033 0°
19 | 095 02 | 02 | 0.1
10 | 003 | 035 | 27 | 1.3 25 | 02 | 023 10°
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PCB Layout
PCB R &
SOT-23-6
Unit: mm
A
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Y
- — — — —_— —_—— — |
1,6[ |
e
A
0.95
\ 4
< 0.5 ::0.4;: 0,:5 ::044; < 0.5 >

MBB packing / MBB 3% :

7" reel: pizza box 200mm * 200mm * 100mm; carton 420mm*420mm*320mm .3000PCS per reel
7~PAHL: /M 200mm * 200mm * 100mm; K 4F 420mm * 420mm * 320mm;  45:2% 3000PCS
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RESTRICTIONS ON PRODUCT USE
7= i i R I

B The information contained herein is subject to change without notice.

BM210 Series

B BYD Semiconductor Company Limited exerts the greatest possible effort to ensure high quality and reliability.
Nevertheless, semiconductor devices in general can malfunction or fail due to their inherent electrical
sensitivity and vulnerability to physical stress. It is the responsibility of the buyer, when utilizing products, to
comply with the standards of safety in making a safe design for the entire system, including redundancy,
fire-prevention measures, and malfunction prevention, to prevent any accidents, fires, or community damage
that may ensue. In developing your designs, please ensure that products are used within specified operating
ranges as set forth in the most recent products specifications.

B The products listed in this document are intended for usage in general electronics applications (computer,
personal equipment, office equipment, measuring equipment, industrial robotics, domestic appliances, etc.).
These products are neither intended nor warranted for usage in equipment that requires extraordinarily high
quality and/or reliability or a malfunction or failure of which may cause loss of human life or bodily injury
(“Unintended Usage”). Unintended Usage include atomic energy control instruments, airplane or spaceship
instruments, transportation instruments, traffic signal instruments, combustion control instruments, medical
instruments, all types of safety devices, etc.. Unintended Usage of products listed in this document shall be
made at the customer’s own risk.

B ORBORIANR, BE AR IOEGE, FTRESARATE 2B

B LR SR A IR B RO RE S ORAE P i LR AT EEE . SRTT, ARE I B AR B B A BT
B ek ) U AN By B T A R X TR B AR = AR KRBT, B R R AE B 9745 22 Al 4 i
ARG AT RE R I R P 05T, O 1 B OSSR I AR N S i, ORISR
BIURE KR EIERRBTE . B bR BeiH 5 22 it

B OHOORTI R &R TR ™ G, DB i MR T Pl N 2R,
PeaAE T R E R R BB SEA R R B S ESR TR G ANE AR IR RE R
B MUEHIRAE. BRI TR, SOEE SRS bl iy, BEREMITA R Zeik®5s. EAEN
W E AP T S B B 40 0k th s P B S .
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