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General description /7= iR

The BM301 is a professional protection IC for 3 cells rechargeable battery pack; it is highly integrated,
high accuracy and generally used in power tools, electric bicycle and UPS applications. The BM301 works
constantly to monitor each cell’s voltage, the current of charge or discharge, wire breaking or not and
temperature of the environment to provide overcharge, over-discharge, discharge overcurrent, short circuit,
charge overcurrent, breaking wire and temperature protections, etc. Besides, it also can change the
protection delay time of over-discharge and discharge overcurrent by setting the internal fuse.

BM301 #41 IC & —3KEk L . mERER LM 3 Walsmd iRyt fy, @M TR TR b
SN S A HRAE o O R R I T E T R L RSO R PR DA SR A A T I 4 A R SR B P
SO VN Ui G 2B USSR NI S N = 8 Wl S N =18 Y W E 7 AR P i PO M B S 0Bk 7 G IRR B U
R T IR OR A SRR

BM301 Series

Features /5= b dE /5

(1) High-accuracy voltage detection for each cell
AT R A R F A U T
* Overcharge threshold 36V~46YV accuracy: £25 mV (+25°C)
1o 78 FELAS I R S F&fE+25 mV (+25°C)
accuracy: +40 mV (-40°C to +857C)
FEE+40 mV (-40°CE+85C)

» Overcharge hysteresis 0.12/0.25V accuracy: £50 mV
1o 78 AL IR i A FhEE£50 mV

* Over-discharge threshold 16V~30V accuracy: £80 mV
T TR I R S F5[E+80 mV

* Over-discharge hysteresis 0/0.2/04V accuracy: £100 mV
T T HL AR i R F5[E+£100 mV

(2) Three grades voltage detection of discharge overcurrent
3 BB LR RS I D e
- Discharge overcurrent 1 0.030/0.050/0.100/0.150 V accuracy: £15 mV

Tod LRSI R 1 FiE+15 mV
- Discharge overcurrent 2 0.075/0.250/0.300/0.400 V

o LRI L 2

» Short circuit 0.400/0.500/0.600 /0.800 V

L S

(3) Charge overcurrent detection
78 HL I L AR D T e
- Detection voltage -0.030/-0.050/-0.1V
78 FL I F g e 0
(4) Setting of output delay time
SEIN P B ATk
Over-discharge, discharge overcurrent 1 and discharge overcurrent 2 protection delay time can
be setting the inside fuse.
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CEBEERR R ENEL R IR AR 1 BRI 2 SR AE IR [A]
(5) Overcharge temperature protection
FR R R R A D R
(6) Charger detection, load detection
78 HLE T e I Tl e
(7) Wide operation temperature range:-40C~85C
% LARIRFEVEH: -40°C~85C
(8) Breaking wire protection
W2k CR 7 D e
(9) Low power consumption:
RTh#E:
- Operation mode 12 uA (+25C)
TAERS
- Sleeping mode 5uA (+257C)
PRHR

Package /#f 3

- MSOP10 /SSOP10

Applications /3 FH 48,

- Power tool /Hiz) T.H
- Notebook /%&ic. 7 Hi ik
- UPS backup battery /5 #% HLJ&
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Product catalogue /7= i % &Y

BM301 Series

e | dwe | s | ikl | BoRd | Bobid | fEER A RERY

25 REUE | AEBRE | RIUE | ARBRE | WK | W24 | WHE | R %

& & JE E WHE | WHE HE

VpeT1 VREL1 VbEeT2 VREeL2 Voct Vocz VsHorT Vovce Temp
BM301TNDB-M10A 4250V | 4.130V | 2.800V 3.000V 0.100V | 0.250V | 0.500V -0.05v 55°C/75°C
BM301TJDB-M10A 4250V | 4.130V | 2.500V 2.700V 0.100V | 0.250V | 0.500V -0.05v 55C/75°C
BM301BFGB-M10A 3.650V | 3.450V | 2.130V 2.410V 0.100V | 0.250V | 0.500V -0.08v 55C/75°C
BM301RMDB-M10A 4.200V | 4.080V | 2.750V 3.000V 0.100V | 0.250V | 0.500V -0.05v 50°C/70°C
BM301TNDB-S10A 4.250V | 4.130V | 2.800V 3.000V 0.100V | 0.250V | 0.500V -0.05v 55C/75°C

ik

B JERPEICN T HE IR 55°C, MR 75°C,

oy AL 7R LI

15 50°C, FHT

if 70°C. FHAAMFTR, HHEAKA.

Products name structure /7= 6y 44 5
BM301 XXX

A

X

- XXXé

Versions:
A:Version A

\4

M10: MSOP10 package
S10: SSOP10 package
MSOP 1043
SSOP10d:f24

Voc2 and VsHorT Voltage

TR AN AL PR A L

BM301 Series
Product
BM301 & 4177 i

\4

Voc1 and Vovce voltage

LIRSS R T

\ 4

Overdischarge protection
Voltage

TR L

\4

Overcharge protection
Voltage

AR R
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Block Diagram /ThRSAE B

BM301 Series

70 LA O Bk A N %KTEEE T
a R R VCC
M Charger & POWER
Load
MR \
Detector ooy
DELAY
CO (O— ‘ VC3
CODO 178 b as3
058 \ R
OUtpUt i J,L»,tfl \‘UHJ
DO - Voltage 3 VC2
AL a2
ig;ﬁ Egﬂg Overcharge
4‘; Logic
7 AS | AE Circuit
Lulbi;/)ru 1 S iERt VC1
] £} 78 A g
VIN Overcurrent BN Lai m}:;rg‘cl
Detector Short Delay
’_> S |
J I g Vot GND
BERNER "
NTC()>——— Temperature > OSC?*;H{ .
Oscillator
Detector
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Pin Configurations /5| A

T 9M vee|[ 0]
2"} co ves[—9 ]
oo BM301 vez[ 8]
CZ] VvIN ve1[ 7]
[C5INTC GND[_6 ]
Top View
Pin .
number name Descrtptlon
3 Ey i Hid
1 VM Voltage detection terminal 1 for detecting load or charger
T ORI F R PR A BE L T RS A B A I 1
Charge power MOSFET control terminal, high level and Hi-Z
2 (6{0)] output
78 L] MOS MR fcdn 7, B P 5 e B A
3 DO Discharge power MOSFET control terminal, CMOS output
L ] MOS Ml Hesm ., CMOS irth
4 VIN Charge and Discharge overcurrent Voltage detection terminal 2
R H T FL I A e R R T 1
5 NTC Cell temperature detection
PR AR B R BRI A
5 GND Ground pin of the IC, Cell1 negative input
ORI R, Hh 1 1 6 R R
7 VCA Cell1 positive input, Cell2 negative input
R 1 AR It 2 [ f e RO T
8 VG2 Cell2 positive input, Cell3 negative input
Fth 2 P IE A FRt 3 1) f e e B T
Cell3 positive input
O | VO wwswmEas
10 Vee Power supply,Cell3 positive input
O YR, Bth 3 1 1F B B T
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Absolute Maximum Ratings /4% 5 A8 2 8

BM301 Series

Item Symbol Description Ratings Unit
| Zine] AT “a Rt B R BUEE Bafr
Power supply voltage
. VCC - GND-0.3 ~ GND+30 \Y
CERI LN
Single cell input voltage
. VC VC3. VC2. VC1 GND-0.3 ~ GND+6 \Y
AR "
CO output voltage
" \Y CO GND-20 ~VCC+0.3 Vv
CO Hfithsii T HUJE °°
Operating temperature
. T - -40 ~ +85 °C
TR )
Storage temperature
NN T - -40 ~ +125 °C
WA R 5T
HEM \Y 2000 \Y
NG L& =P

Caution: The absolute maximum ratings are rated values exceeding which the product could suffer
physical damage. These values must therefore not be exceeded in any conditions.
TR 0 RAUE (A 2R TR AR S R AR R I e (. — BB UL BUE E, A T ReiE O™ i

FA DB .

Electrical Characteristics /#5414

(TA=25°C unless otherwise specified )

CBRFpR UL A : TA=25°C)

Typ Unit
Item Symbol Test conditions*! Min P Max % | Test circut
i H s R %A w&/ME - B®KE fr
Power E;lj}gpgéy E\\/oltage VCC ) 5 ) 30 v
Operaling SONSUMPION | oo | V1=V2=V3=3.5V i 12 18 | pA 1
VC3 Tkt ves | V1=V2=V3=V4=3 5V ] 2 4 UA
S'eep'?jgﬁfé‘}%;%mpt'on lsTe V1=V2=V3=2.0V ; 5 10 | pA
Protection V1=V2=3.5V Ve Ve
threshold 1 Voers V3=3.54.4V 0025 | V| 40025 | Y
PRY BB
Protection V1=V2= 3.5V
Overcharge .
. deIa\y time Tov Cov=0.1uF 512 1024 1536 ms 2
RAP IR V3=3.5V—4.4V
Release V1=V2=3.5V VReLr VReLr
threshold |~ Vrews V3=4.4V—3.5V 005 | VF 005 | VY
it B B AE
Datasheet WI-D06F08-H-0120 Rev. A/6
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Release
) V1=V2=3.5V
delay time TrEL1 \V3=4.4V—3 5V 8 16 24 ms
iR B SEE PR
Temperature mV/
factor(1) Ku1 Ta= -40°C to 85°C -0.6 0 0.6 o
T Z 1
Protection V1=V2=3 5V Vioerz Vierz
threshold | Voerz |\ /3-3 sv_2.0v 008 | T | 4008 | Y
TRAP BRE
Protection V1=V2=3.5V
Over-discha deIa\y time Towp Covp=0.1uF 512 1024 1536 ms
g6 TRAP SE IR V3=3.5V—2.0V
o ¢El Release V1=V2=3.5V VREL2 VREL2
threshold | Ve | y/3-5 ovoa v 010 | * | 4010 | Y
fife B B
Release
delay ime | Trew VZE;\@:?":ZV 8 16 24 | ms
IR AT T
Protection V1=V2=V3=3.5V Vocr Vocr
threshold Voct VA=0V—0.12V +859, Voct “115% Vv
TRAP RE
Protection V1=V2=V3=3.5V
delay time Toct Coc1=0.1pF 512 1024 1536 ms
R IE RS V4=0V—0.12V
Discharge Release
. V1=V2=V3=3.5V
overcurrent | delay time TrocH VA=0V—0.12V—0V 25 50 75 ms
1 e Sading
i RN Resistance
1 between VM
V1=V2=V3=3.5V
and GND Rvms VA=0V—0.12V 50 100 150 kQ
SO Tl N A 3
FH
Temperature mV/
factor(2) Kuz Ta= -40°C to 85°C -0.1 0 0.1 o
T 2K 2
Protection V1=V2=V3=3.5V Voca Vocz
_ threshold Voc2 _ fono Vocz | 4 s \Y
Discharge R V4=0V—0.5V 80% 120%
overcurrent |5 tection V1=V2=V3=3.5V
. 2 ) delay time Tocz Coc2=0.1uF 48 96 144 ms
B, DRAP SE R V4=0V—0.5V
2 Release Teocs V1=V2=V3=3.5V 25 50 75 ms
delay time V4=0V—0.5V—-0V
Datasheet WI-D06F08-H-0120 Rev. A/6 Page 7 of 20
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i B S )
Protecti
SHORT SHORT
o V4=0V—1.2V *80% *120%
Short circuit PRY BB
S Protection
) V1=V2=V3=3.5V
delay time TsHorT VA=0V—1.2V0V 100 300 500 us
TR IR '
Protection V1=V2=V3=3 5V V. V.
threshold Vovee ' ovee Vovce ovee \Y,
Charge N V5=0V—-0.2V -0.020 +0.020
TRy RME
overcurrent Brotection 4
70 HLE _ V1=V2=V3=3.5V
delay time Tovee V5=0V—-0.2V 8 16 24 ms
TRYIE IS '
Charge )
Protection
over-temper .
ature threshold TCT V1=V2=V3=3.5V 50 55 60 C /
s PRI
o i e
Discharge i
Protection
over-temper .
ature threshold TDT V1=V2=V3=3.5V 70 75 80 C /
s PRI
i GERuR i
Normal state, Co “H”
CcoO Rco (12V)IEHZ, Co A 3 5 8 kQ 5
“H” (12V)
Output
resistances Normal state, Do
A L o “H"(12V)IEH 2, Do 3 5 8
v JH (12V)
DO Rpo 5 kQ 6
Protecting state, Do
“L” 0.40 0.70 1.00
Ry, Do N“L”

*1: All the test condition parameters above are designed based on Li+ parameters, other grade
parameters can adjust by their own actual voltages.
PAE DR S5 A 3 DL f 240525 Vv, AR A7 2 B0 4 < B v s 1 8

*2: The test circuit symbols.

I L P A
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Function Description / T{EiBH
1. Overcharge iZ 7

During charging, VIN >Vovcc when IC doesn’t work in the state of charge overcurrent, If any of V1, V2 or
V3 is higher than Vpet1 and lasts longer than Tov, BM301 chip considers that the batteries work in the
state of overcharge, the output voltage of CO will become high resistance from high level, and then it
will be pulled down to low level by external resistor. The charge MOSFET will be turned off and stop

BM301 Series

charging.
it 78 L . VIN >Vovee BPoR & AR 78 UL, H2E VAL V2 80 V3 A E s — 7 F it HUE 0 Vioer FHERFEE
i} [ BB T Tov, SRR HIB AT HIL 7 R HRES, CO HE P A, #AMERH T
FLEACHSF, 7 sl MOS &k, f#1h7H.
The overcharge protection state will be released if any of the next conditions occurs:
(DAII cells’ voltage is less than the overcharge release threshold VreL1 and stays a period of time TreL1;
(2)VM> 200mV (connecting to the load), battery voltage is lower than Vper1 and stays a period of time
TreL1.
2T TP A 5 A 2 — BT g B 78 R A
B FC R H R AR AR T VRewt FFRFSE TreLts
VM> 200mV (A 7#D, Hith BT Voert HFRSE Trewto

2. Over-discharge /33 H
During discharging, VIN< Voc1when IC doesn’t work in the state of discharge overcurrent. If any of V1,
V2 or V3 is less than Vperz and lasts longer than Tovn. BM301 chip considers that the batteries work in
the state of over-discharge and the output voltage of DO will turn to GND. The discharge MOSFET will
be turned off and stop discharging, then the chip will enter sleeping mode.
FL B HL VINS< Vocr BIR R AR TR, REE VAL V2 B V3 TR — 5 I B R AR T Voerz FEHF4E
I ] 2 B8 S Tovo, R BRI ELH B 1 BORARAS, DO Hi iy HE T AR AR, R8s 2]
MOS &Rk Wi, 1510, RIS BEARHR A 2
The over-discharge protection state will be released if any of the next conditions occurs:
(VM =0myV, all cells’ voltage is higher than VreL2 and stays a period of time TreLz.
(2)VM <-200mV (connecting to the charger), all cells’ voltage is higher than Vper2 and stays a period of
time TreL2
T2 T A A 2 — RIAT R BRI R R S (ARIRARZS D -
VM =0mV H A G R RS & T Veewe HRFEE Treves
VM <-200mV (B2AFEHES), HMHEIES T Voerz HFFEE Trere-

3. Discharge overcurrent /f BT B
During discharging, the current varies with the load. The voltage of VIN becomes higher with the current
increasing. When the voltage of VIN is higher than Voc1 and stays longer than Toc1, we think the IC
works in the state of discharge overcurrent 1; When the voltage of VIN is higher than Vocz2 and stays
longer than Tocz2, we consider the IC works in the state of discharge overcurrent 2; When the voltage of
VIN is higher than VsHorrand stays longer than Tsrort, we think the IC works in the state of short circuit.
When any of the three states occurs, the output voltage of DO changes to low level to turn off the
discharge MOSFET and stop discharging. At the same time, Rvus which is the inner pulling down
resistance of VM is connected, and we know that VM is pad which we can lock the output voltage of DO
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by when chip works in the state of discharge overcurrent. Usually Voc1 < Vocz < VsHort, Toc1 > Toce >

TsHORT.
TETRCERIN, TR IR BE G TR AR A, VIN B 5 T8 FR R S ORI K. 24 VIN BR 5T Voer FERF
S —BETA] Toct, BIACAHEL Vit 1; 29 VIN RS T Voce HH4E Toce, BIACNHIEL T IR 2;
1 VIN B 5T Vshort HHFEE Tshorr, BIUCHHEL T4 . =Fh (TR —FRIRSH IS, DO H & H-F
AR RESE, KIS MOS s 1R, R, S I8 e i VM S AT iz B P Rvms 32N« 3% Vocs
< Vocz < Vshort: Toct1 > Tocz > TsHorTo
When IC works in discharge overcurrent, the output voltage of DO is locked in low level, it will be
released when the following conditions occurs in the same time.
(Ddisconnect the load;
(2)VM<3V and stays a period of time Troc1.
R LIRSS DO #AE AR, RIS 2 AT 25 A A4 T AR BRAIUE -
Wrot 44 H VM<3V FHR4E Trocto

4. Charge overcurrent /78 Bt LI

During charging, if the current is biggish with VIN<Vovcc and stays longer than Tovcc, the BM301 chip
considers that the batteries work in the state of charge overcurrent, the output voltage of CO will be
pulled down to low level and the charge MOSFET will be turned off and stop charging. Charge
overcurrent protection will be released when we disconnect the charger.

FE7E RN, AR 58 H FLALE K H. VIN < Vovee H458: 17— BN E] Tovee, O W NAEAE T 78 i id REGVIRAS
CO #AMEHIL PR 2T, it MOS &, #amdss— B, RidiREgsie, b
e AR B A BEAR RS o

5. Temperature protection /i5 & R
Usually, batteries should be prevented charging and discharging from over temperature. The BM301
chip has this over-temperature protection. The thermal resistor connecting to NTC pad is used to
detect the battery pack’s temperature. Choose the resistance of NTC that the value of B is 3950, NTC
resistance is 100KQ in normal temperature (25°C). The default temperature of charge
over-temperature is 55 ‘C , the hysteresis is 5 C . The default temperature of discharge
over-temperature is 75°C, the hysteresis is 10C.
W, T By k7 s e AR SR R A L R AR IR, 7 B B AT =R AR . BM301 i
HARERFDIRE, Wik NTC i1 2 8 g da B A TN iR B2 A8 4k, NTC i 4% B {6y 3950 ) 100K
HLBH . RELR RN N TR RN 55°C, B 5°C. A EE N 75°C, BN 10C. AT EEE
FIRe, NTC ik +ER & PR A Y 100K i HLBHED AT

6. Breaking wire protection /Bi£R R
When one or several wires of VC1, VC2 and VC3 are detected cut from the batteries by the BM301
chip, the IC will consider it enters a state of breaking wire, then CO will be in high resistance and DO
will turn to GND level the IC enters low consumption state.
The IC enters low consumption state and when the breaking wires are connected correctly again, the
IC will exit breaking wire protection.
LRl FE I VC1. VC2 5 VC3 Hif = —IREiZ R 5 ISR Z W, O HIWO R A T I,
B CO Hanth mifHas, DO iR, B IRIFIREFRABI 2 RAUIRES o
Wrk Ry fa, SR EANRTIFE. U R B EMER S, SR M ORYIRES .
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Operation Timing Charts / T/ER 5 &

1. Overcharge/Over-discharge Protection
AT, R

A

BM301 Series

Vpemt

VReL1
VCELL

VReL2

VDETZ

\

VCC

VCO

GND
VCHR

\/

VCC

VDO

GND
VCHR

\J

VCC

VM

Load connect

GND _I r_l ’_r_
VCHR: >
>

AR < .

Charger connect - -« - <«
TDET1 TDETZ
BAFBR ) 2) ™ 3) (1)

< »
<% L )

»
L)

» < » < »
> >

Assuming the charging current is constant, VCHR- is the voltage of the charger’s negative terminal:
B NER FE L, VCHR- 78 B 88 25 3 A 47 i H s -

(1) Normal condition /3 % IR ;

(2) Overcharge protection state /i 76 AR PR A

(3) Over-discharge protection state /i i HL AT IR A
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2. Discharge Overcurrent / Short Circuit / Charge Overcurrent Protection
I B R, TR BRRR

A

Voeri
VReL1

VeeL  b— |_| IJ

VRELZ

VDETZ

\

vCC

Veo

GND
VCHR

\

VCC

Vbo

GND
VCHR

\/

VCC

VM

VCHR = >

A

VCC

VIN VSHORT
VOCZ
Voer _I_I
GND {
VCHR-
Load connect

EAE D —
Charger connect —» -« —> -« - <« — -

T, T, T T
BAKDBSE ay @) M@ M )
- —y e P ¢ —Pp P ¢+ P 4P <4+——Pp

\

Assuming the charging current is constant, VCHR- is the voltage of the charger’s negative terminal:
e ATETR A H, VCHR-Jy 78 B 28 43 45 I 47 3 B -

(1) Normal condition /il IR 4

(2) Discharge overcurrent 1 protection state /U FE IS LI 1 ARFIRES

(3) Discharge overcurrent 2 protection state /i F i LI 2 fRFIRAS

(4)  Short circuit protection state /47 B R IRAS

(5) Charge overcurrent protection state /7¢ Hiid BRI IR A
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Application Circuits /5 F B2

P+=
D1
RVCC
R N —— VY
=L
8] — V3
T vm vce [0} A
co ves Ilj R2
L — [3{vo BM301 ve2[ 5] o V2
TP VIN vel[ 73— AMA——9
<ijm R1
NTC GND B 1 — V1
J—< Te \03"\C2"J\c1
“Reo = Roo | ]
( 44
P_ — m 0 SAYAY
G e Rsense
¥
Vv
charge and discharge port together
=) 1 R
P+C—=
D1
—W\—<t+——¢
RVCC
— W\
R3 .
) V3
L1 |vm vce| 10
N——g
» — [7co ves ﬁ—j R2
N 3 b0 BM301 vc2[ & V2
4 VIN VC1 I|_r\_r\_f —
%RW R1
NTC GND [ B VA
. To.Jes Tez er (
RLD RDO
CH-— LT TE Wy
(RN | IO Rsense
RS
P-C— AN,

charge and discharge port separated

SO R

Cco

Ng

K B-
|__|':+__:
To speed up the response of charge MOSFET, we recommend to add a fast pull-down circuit to CO pin.
IR CO i MOS & M N 2, HEFFAR N CO S bR T v L
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B- I~ VM
=l
D5
B- co
R41 4.7M R42 1M
T5
R40
10M
) Q5
P- vy B-

It is recommended when the charge voltage is 20V higher than the total battery voltage.

278 L U EE R R T v 20V IR A

Constants for External Components:

HPH . AR E IR

Component Symbol Typ. Range Unit
SRS HRE i DA

R1. R2. R3. Rvcc 1 0.33~2.0 KQ
Roo 2.0 - KQ

Rco 10 3.3~15 MQ

Rs 1 1.0~10 MQ

Rwm 200 47~330 KQ

Rntc 100 - KQ
Rsense 5 0.1~100 mQ

C1. C2. C3 0.1 0.047~1 uF
Cvcc 2.2 2.2~4.7 uF

it Rs =1 MO}, SR EW 114 DO r HIKE: Rs =10 MO, 3o i PR i 07 480 5 15 70 HL AR i

Test circuit /3] B 2%

1. Normal and Sleeping Current Consumption /1E 7 Th#E R AR IR ThiE
Test circuit 1 /i3 #1241
(1) SetV1=V2=V3=3.5V, the current flowing from GND is the normal operating current consumption.
BOE V1 =V2=V3 =35V, MERMEMILL, Hith GND K HFRDIEH .
(2) On the condition of (1), then set V1 = V2 = V3 = 2.0V, the current flowing from GND is the sleeping
current consumption.

EMFEERE, ¥E V1 =V2=V3 =20V, WERFRENTE, it GND 1 RIRIRIIFE .

2. Overcharge Protection Test /i 75 HL.#ll &
Test circuit 2 /I3 % 2
2.1 Overcharge threshold (Vper1) and Overcharge release threshold (VreL1)

78 AR R AR SRR BRE
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Set V1 =V2 =V3 = 3.5V, make sure the output voltages of DO and CO pins are “H” level. Increase V3
gradually, monitor CO voltage and keep the condition not shorter than Tper1, the value of V3 when CO
turns from “H” to “L” is the overcharge threshold voltage. Decrease V3 and keep the condition not
shorter than TreL1, the V3 when CO returns to “H” level again is the overcharge release threshold.
WE V1 =V2=V3=35V, ffift DO. CO #NH". ZHH K V3, LEFFRf AN T 7 RS AERS, 4
CO H“HZ LI 1) V3 HL R B A R L ORY BME HUE (Voer)s BTN V3, HEFRFIN [E] A /N T i 78 H f
PHREBRIERS, 4 CO EFALAH I, V3 KR 7R BRI R BE R (Vrer).
2.2 Overcharge protection delay time and Overcharge release delay time
78 AR Rl 78 Fa [E] 5 S
(1) SetV1=V2=V3 = 3.5V, make sure the output voltages of DO and CO pins are “H” level. Increase
V3 to 4.4V from 3.5V instantaneously, monitor CO voltage and keep a period of time. The time
interval when CO turns from “H” to “L” is the overcharge protection delay time.
WiE V1 =V2=V3=35V, #iff DO. CO #HNH". ¥ V3 BRI E 4.4V, Wi CO HEH4EFF—B
IfE], CO Hy“H AR L (s 1] ] B B i 78 L AE I
(2) Set V1 =V2 = 3.5V, V3 = 4.4V, make sure the output voltage of DO is “H” level, CO is “L” level.
Decrease V3 to 3.5V from 4.4V instantaneously, monitor CO voltage and keep a period of time. The
time interval when the output voltage of CO turns from “L” to “H” is the overcharge release delay

time.
#E V1=V2=3.5V, V3=44V, it DO NH", CO NL". ¥ V3 Bp&=E 3.5V, Wi CO H/EIt
HEFF— B R], CO Hr“L AR “H s 18] 7] b R SAyid 7o e (0] 55 A A

. Over-discharge Protection Test /33 B
Test circuit 2 /I3 HE %% 2
3.1 Over-discharge threshold (Vper2) and Over-discharge release threshold (VreL2)

TR AR B i e AR AR R (B

Set V1 =V2 =V3 = 3.5V, make sure the output voltages of DO and CO pins are “H” level. Decrease V3
gradually, monitor DO voltage and keep the condition not shorter than Toerz, the value of V3 when the
output voltage of DO turns from “H” to “L” is the over-discharge threshold voltage. Increase V3 and
keep the condition not shorter than TreLo, the value of V3 when DO returns to “H” level again is the
over-discharge release threshold
WE V1 =V2=V3=35V, ffift DO. CO #NH". EH/N V3, HEFRFEFRIA /N Tl oA R AERS, 4
DO Hi*H"2 5 L7 (1) V3 R I B YIS TR R AR BIAE FL . (Viper2)s IBWIIE K V3, 4EHFI (A AS /N T id il e
RYRFRLERS, 24 DO EHASAH A, V3 HE R R R BR R (VRer2) o

3.2 Over-discharge protection delay time and Over-discharge release delay time
T BB T B 525 B

(1) Set V1 = V2 = V3 = 3.5V, make sure the output voltages of DO and CO pins are “H” level.
Decrease V3 to 2.0V instantaneously, monitor DO voltage and keep a period of time. The time
interval when DO turns from “H” to “L” is the over-discharge protection delay time.
W V1 =V2=V3 =35V, #iff DO. CO 4N H. # V3 IRFFE 2.0V, W% DO HLEIF4ERE— B
i), DO F“H"A% gL B ) (1] B R Ay ik f G B o

(2) Set V1 =V2 =3.50V, V3 = 2.0V, make sure CO is “H” level, DO is “L” level. Increase V3 to 3.5V
instantaneously, monitor DO voltage and keep a period of time. The time interval when the output
voltage of DO turns from “L” to “H” is the overcharge release delay time.
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WiE V1 =V2=35V, V3=2.0V, #ifx DO NL”, CO KN'H. ¥ V3 ¥&J} % 3.5V, ki DO HJk
FAERE— B[R], DO | “L™28 Ay “H” i %) 17 o B Ay gk L o] A2 S B o

4. Discharge overcurrent and short circuit protection test /73 BT FE it % 45 B8 3 iK%
Test circuit 3 /M % 3

41

Discharge overcurrent1 and 2 threshold (Vbers, Vpera) and short circuit threshold (VstHorT)

of F R R B AR BRE

Set V1 = V2 =V3 = 3.5V, V4 = 0V, make sure the output voltages of DO and CO pins are “H” level.
Increase V4 gradually, monitor DO voltage and keep the condition for a period of time, the value of V4
when the output voltage of DO turns from “H” to “L”, is the discharge overcurrent 1 threshold (Voets).
Decrease V4, the discharge overcurrent 1 protection will be released. Vpets and VsHort can also be
tested by their protection time differences, but V4 has a larger change.

WE V1=V2=V3=35V, V4=0V, ffift DO. CO #BA“H". ZEH#H K V4, ZERERFRIA/N T3 R 1
RAPZERT, 4 DO H“H™AE N LH 9 V4 H T BRI Ay i 1 fR4PBIE (Voers). i 2 BI{E (Voers)
KFEERBIME (Vsmorr)  HIINR 75 [ I MR 95 150 52 B0 DR S8 IR R 25 4

4.2 Discharge overcurrent protection delay time and release delay time

M

2

3

4)

1ok R Ao FE Y [ 55 S It

Set V1 = V2 = V3 = 3.5V, V4 = 0V, make sure the output voltages of DO and CO pins are “H”.
Increase V4 to 0.2V instantaneously, monitor DO voltage and keep a period of time. The time
interval when the output voltage of DO turns from “H” to “L” is the discharge overcurrent 1
protection delay time.

WE V1 =V2=V3=35V, V4=0V, #fiff DO. CO #EN“H". ¥ V4 BRI KE 0.2V, Wi DO
L IR AEHF— B ], DO H*H 28 L I [r) [ i B Agied LR 1 8

Set V1 = V2 = V3 = 3.5V, V4 = 0V, make sure the output voltages of DO and CO pins are “H".
Increase V4 instantaneously with its value be larger, monitor DO voltage and keep a period of time.
The time interval when the output voltage of DO turns from “H” to “L” is the discharge overcurrent 2
protection delay time, make sure its value is less than the discharge overcurrent 1 protection delay
time, then the value of V4 at this time is the discharge overcurrent 2 threshold.

WiE V1 =V2=V3=35V, V4=0, #iftDO. CO #ANH" . ZEI¥ V4 BRI K, RIFEsKE
) V4 BSAEEERT— K, AR B DO i *H A8 Y L BUSERS, 21 1 58 — > b it 1 A B SE g
XS VA4 B H S BI yid Byt 2 BAE, XA IE B v id R 2 JE R .

Set V1 =V2 =V3 = 3.5V, V4 = 0V, make sure the voltages of DO and CO pins are “H”. Increase V4
instantaneously with its value larger and larger, monitor DO voltage and keep a period of time. The
time interval when DO turns from “H” to “L” is the short circuit protection delay time, make sure its
value is less than the discharge overcurrent 2 protection delay time, and the value of V4 at this
time is the short circuit threshold.

WE V1 =V2=V3=35V, V4=0V, Hiff DO. CO #NL". &EHH V4 BRI, IR AR
V4 BSAEEERT—OK, [ B DO i *H A8 Y L BUSERS, i 21 0 58 — > b it 2 e ) SE i
XS VA4 B RS B g R g BRI AE, 3K AN SE IS R A IE I

Set V1 =V2=V3 = 3.5V, V4 = 0.2V, make sure the output voltage of DO pin and CO pin is “L” and
“H”. Decrease V4 to OV instantaneously, monitor DO voltage and last a period of time. The time
interval when DO turns from “L” to “H” is the discharge overcurrent 1 release delay time, we can
test the release delay time of discharge overcurrent 2 and short circuit by using the same method.
WE V1 =V2=V3=35V. V4=0.2V, itk DO NL" , COANH". ¥ V4 BRINFEZE OV, iz DO
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5. Charge overcurrent protection test /7 FE. i HEL i il
Test circuit 4 /I % 4
5.1 Charge overcurrent protection threshold /7t B.i¥ FHIR R R E
Set V1 =V2 =V3 = 3.5V, V5 = 0V, make sure the output voltages of DO and CO pins are “H”. Increase
V5 gradually, monitor CO voltage and keep a period of time. The value of V5 when the output voltage of
CO turns from “H” to “L” is the charge overcurrent threshold.
WE V1=V2=V3=35V, V5=0V, #iff DO. CO #K“H". E#iH K V5, HEFerTEANT A
HLL AR SERS, Co H“H™A ML B V5 BRI 78 i B it AR B A
5.2 Charge overcurrent protection delay time /7t F X I fR 37 ZE )
Set V1 =V2 =V3 = 3.5V, V5 = 0V, make sure the output voltages of DO and CO pins are “H”. Increase
V5 to 0.3V instantaneously, monitor the CO voltage and keep a period of time. The time interval when
the output voltage of CO pin turns from “H” to “L” is the charge overcurrent protection delay time.
WE V1=V2=V3=35V, V5=0V, #ifg DO. CO #fK“H". # V5 BRI K% 0.3V, Hifx CO HJE
FRYERF— BN R], CO H“H™AZ A L 1Ay i ] [a] g B 2y 78 Ha ik L I R I

6. Output/Input Resistance Test /fi A /5y H = FH IR
(1) The output resistances of CO and DO
CO. DO Jye Ha T~ 1) i i FLBHL
Test circuit 5 /il L% 5
SetV1=V2=V3=3.5V, V6 =12.0V, turn off the switch K and make sure the output voltage of CO pin is
“H”. Measure the voltage Vaof CO pin; turn on the switch K, decrease the voltage V6 gradually from 12V,
monitor the value of |, and note down the output voltage Vs of CO pin when the value of Iais 50uA, then
the output resistance of CO is calculated as follows: Rcon = (Va - VB)/50 (MQ).
We can also test the output resistance Rpon of DO pin with using the same method.
WOE V1=V2=V3=3.5V, V6=12.0V, JFX KWiJF, #RILE CO fth A H”, Ml CO itk Va;
IS IR K, V6 A 12V JFAR AR, IR R B 0N 1a, 2 1a= 50uA I ll43 CO i i) L Ve, TN
CO % th HLFH Reon = (Va - VB)/50 (MQ).
[ 7 v mT T DO th ML FH. Roon, A 75 4 Il 1~ 2y DO BIA .
(2) The output resistance when the output voltage of DO pin is “L”
DO i B 1 % H A PHL
Test circuit6 /M HL# 6
Set V1 =V2=V3 =2.00V, V7 =0.00V, turn off the switch K and make sure the output voltage of DO pin
is “L”. Turn on the switch K, increase the voltage V7 gradually from OV, monitor the value of |, note
down the output voltage Voo of DO pin when the value of Iais 50uA, then the output resistance of DO is
calculated as follows: RpoL = Vpo/50 (MQ)
WE V1 =V2=V3=200V. V7 =0.00V, JFXKWIF, HBEEFZNE DO mEk, #iORILn DO fith
NOV. KK KHE, AT V7 OV 4G BT, RIS Bl R R 1508 1A, 24 1a= -50uA B4 DO
A7 A Voo, I DO %t L FH RpoL = Vbo/50 (MQ).
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Package Information /33~ BB XS

|,( ) pﬂ; T
RImainti iy
Al

aio |
ELEREEY:

Packing /a3

MSOP10

WITH PLATING

SECTION B-B

SSOP10

BASE METAL [V

WITH PLATING

SECTION B-B

MSOP10: MBB packing.13"reel, 4000pcs per reel.
MSOP10 #25E: 13 <11 MBB HrH 4%, 43 4000 Fil.

0.25

BM301 Series

— MILLIMETER.
MIMN N MAX
A o . 110
Al 005 h1s
Az 0.75 | 085 | 095
A3 0.30 | 035 | D40
h 018 . .26
bi 017 0210 0.23
< 13 Q.19
cl 014 | 015 | 016
250 | 300 | 310
E 470 | 490 | 510
El 2.90 1.0 3.10
= 0 S0B5C
L LU V] | I 0.7
L1 0.95REF
] o | |
MILLIMETER
SYMBOL
MIN | MNOM | MAX
A — | — ]|
Al 0.10 — | n22s
A2 1.30 | 140 [ 1.50
A3 060 | 0.65 | 0.70
I 039 047
_bl 0.38 | 0.41 | 0.44
< 0.20 = 0.24
cl ol | 020 | 021
[ 480 | 490 | 5.00
5.80 6.00 | 6.20
1 3.80 | 3.90 | 4.00
o 1.00BSC
h 0.25 — | 0.50
L 050 080
L] 1.OS5REF
1] 0 | | 8-
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SSOP10: MBB packing.13"reel, 4000pcs per reel.
SSOP10 ##&/0: 13 < MBB ErH4S, &A% 4000 5.

BM301 Series

RESTRICTIONS ON PRODUCT USE//= 5% F 4 &

The information contained herein is subject to change without notice.

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.

ATORINE, BE R ECEE, TR A RETUE 2B, A FHA B
PU 3t - AR B0 AT BR > =] — R S50 T3 7 b S A TSR, (EGR S 0 i T REFE R MR R A
HORE B R AT, P IR DA S B R AR I 2R N B3, KORER, H R MERESE, B BRI
RV KRR EIEXS KR PR RN E B2 4

B RSO G AT R TSRl DA A RS TS ZA a5
RIS H . AT TR AR EOR A = I B, AN N T2 g A S T s
AT B B EAR TR TRt e FUsiiRsis . By ng SHERHMBE, ™ AE 20
R e {8 FH 5 7 £ R REA77E 1R LRSS o
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