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BM3560 Series
6 Cells Battery Professional Protectors

General Description /7= iR

The BM3560 is a professional protection IC for 6 cells rechargeable battery pack; it is highly integrated,
high accuracy and generally used in high-and-mid end power tools, electric bicycle and UPS applications.
The BM3560 works constantly to monitor each cell’s voltage, the current of charge or discharge, wire
breaking or not and the 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
external capacitors.

BM3560 #41/2—ik 6 19 & H R sa i B Ryt B, BAT SRR S AR R HORE i 8 T e i
HTH, BEEIEATELIK UPS J& & a5 N . &5 R ik kil &5 45 s i s . FS /3O r i . PSR
FE VL SR S W 455 B el g 78 . bl o iR, R, Rk B, SRR AR WA S IR T
Ae, [FIBT Al ad s Ah B A RIE I RO 1 ORI 2 ORI LERT .

Features /ZhEEsF 5

(1) High-accuracy voltage detection for each cell
AT R B RS F IS A T e
*» Overcharge threshold 36V~46YV accuracy: £25 mV (+25°C)
1o 78 A I F FiE+25 mV (+25°C)
accuracy: +40 mV (-40°C to +857C)
F5E+40 mV (-40°CE+85C)

» Overcharge hysteresis 0.12/0.20V accuracy: £50 mV
1o 78 AL IR il K5 [E+£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 HL AR i R Fi[E+£100 mV

(2) Three grades voltage detection of discharge overcurrent
3 B FLAS I T RE
- Discharge overcurrent 1 0.050 V ~ 0.150 V (25 mV step) accuracy: £15 mV

i LRSI L 1 Fi[E+15 mV
- Discharge overcurrent 2 0.1/0.2/0.3/04V

o B AR I L 2

» Short circuit 04/05/06/08V

L RS F

(3) Charge overcurrent detection
7o I LA I T R
Detection voltage -0.030 V ~-0.150 V (10 mV step)
70 HL I FL ARSI F e
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(4) Setting of output delay time
JE A1 AT
Over-discharge, discharge overcurrent 1 and discharge overcurrent 2 protection delay time can
be set by external capacitors
T R AME LR /N B . T R 1, I R 2 A AE SR N (A
(5) Charger detection, load detection
FeHLdR . eI D) EE
(6) Controlling the state of charge or discharge by external signals
A NG S R . RS
(1) The maximum output voltage of CO / DO: 12V
P8 TBCRR A 1 i e v o L R

(8) Temperature protection

T O T e
(9) Breaking wire protection
Wr 2 ORI D e
(0 Low power consumption
fKIh#%
- Operation mode (with NTC resistor) 20 yA typical
TAERF (32 NTC HFHD BRI
- Operation mode (without NTC resistor) 12 yA  typical
TAERF (G NTC HLFHD BRI
+ Sleeping mode 5uA  typical
PRER R

(D Environmental friendly material, Pb free, halogen free

WORMEE B Pb KR

Applications /N FH 41,
- Power tool /H.%) T E

- Electric bicycle /HL.%l 174
- UPS backup battery /)5 %% FE I

Package /&R : Tssor20
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Block Diagram /ZhEEHE K
CO, DO —[
DOIN 8: series VCC
COIN CO, DO
S EBHE
VC6
external VeS
delay time
™ O 4m
HERT $2 4]
Logic
TRL TEMP B AL E ved
NTC protection
TRH aERF
VC3
charger/loa
d detection |
WO memey
e
VC2
CO. DO
CO 8: driver
DO CO, DO
X Zh %4
VC1
discharge
overcurrent
VIN —— detection
puR:zzHs GND
o
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Selection Guides /7= 5hi% %l

1. Products name structure /7= 544

BM3560 XXXX

BM3560 Series Product

BM3560 Series

Discharge overcurrent 2 and short
circuit detection voltage

L2 5 A

Discharge overcurrent 1 And charge

Overcurrent detection voltage
TR 7S R

Over-disCharge threshold

BM3560 5 51l i B
Overcharge threshold
WA
2. PmER
Products catalogue
Over- Over- Discharge | Discharge Short Charge
Overcharge | Overcharge | ) o
) discharge | discharge | overcurrent | overcurrent circuit overcurrent
protection release
protection release 1 detection | 2 detection | detection detection
Type/ltem voltage voltage
o voltage voltage voltage voltage voltage voltage
A5/ H VDT VREL1
7 7 VoEeT2 VREeL2 Voct Voc2 VsHorT Vovee
. e e | KR E | A R 2 Mk | EERER
] ] B B 1 3 B B 3 B
BM3560-QMDB 4175V 4.060V 2.750V 3.000V 0.100V 0.200V 0.500Vv -0.060V
BM3560-RJAI 4.200V 4.080V 2.500V 2.800V 0.050V 0.100V 0.400V -0.060V
BM3560-SMDD 4.225V 4.105V 2.750V 3.000V 0.100V 0.300V 0.600V -0.060V
BM3560-TNDB 4.250V 4.130V 2.800V 3.000V 0.100V 0.200V 0.500V -0.060V
BM3560-BFGB 3.650V 3.450V 2.130V 2410V 0.100V 0.200V 0.500V -0.100V

Datasheet
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Pin Configurations /3| A

DOIN [T | | 20 ] vce
COIN [2 ] 19 ] VvCe
TC [3] [ 18 ] vC5
T [4 ] | 17 ] vc4
NC [ 5 ] 16_] vC3
M = BM3560 = .o
NTC [ 7 ] 14 ] vc
TRH [ 8 | | 13 ] GND
v [ 9 | 12 ] VIN
co [10_| [ 1T ] DO
Top View
Pin L.
ber Name Description
n;Ir:!;ﬂ% A i
DO controller for extended application
T PON Y po gy
CO controller for extended application
2| CON 1 coppiumt
3 TC Adjust terminal for discharge overcurrent 1 delay time by connecting to TD
IR 1 ZER SRS s, RIS TD W IR 1 R RN
Connect to a capacitor for setting the delay time of over-discharge protection.
4 TD discharge overcurrent 1 protection. discharge overcurrent 2 protection
ey, M TSR B 1. R 2 A AE
No connect
5 NC o
5 TRL Under -temperature protection reference
e b, A TR IR PR AR
7 NTC Cell temperature detection
BRI R BRI, TR A
8 TRH Over-temperature protection reference
FerBH, T U R R R
9 VM Voltage detection terminal 1 for detecting load or charger
L TBORIL R R AP BIE 70 L S AR A I o
10 co Charge power MOSFET control terminal, high level and Hi-Z output 7& Hi, 4% ]
MOS M il Feu 1, i T 5 e B A H
11 DO Discharge power MOSFET control terminal, CMOS output
TR ] MOS M #li% % 7, CMOS fai i
12 VIN Charge and Discharge overcurrent Voltage detection terminal
I8 R L AT A 7 R L A 0 i
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Ground pin of the IC, Cell1 negative input
ORI, H 1 B R R R

Cell1 positive input, Cell2 negative input
HEIE 1 BRI Rt 2 (1 f e R R 1
Cell2 positive input, Cell3 negative input
HEIE 2 IR R Rt 3 1 f e R R 1
Cell3 positive input, Cell4 negative input
Fh 3 (IR R . HIR 4 ) 07 R I R
Cell4 positive input, Cell5 negative input
HEIE 4 IR R Rt 5 (1 5 i R 1
Cell5 positive input, Cell6 negative input
Ft 5 IR . F 6 (1) F F R I R T
Cell6 positive input

LI 6 F IE R R i 1

Power supply,Cell6 positive input

O R, Haith 6 f IF B R

13 GND

14 VC1

15 VC2

16 VC3

17 VC4

18 VC5

19 VC6

20 VCC

Absolute Maximum Ratings /4 %} & A8 & 8

Iltem Symbol Description Ratings Unit
s i EH T “a Rt BORBUEE DA
Power supply voltage
FL Y L
Single cell input voltage VC6. VC5. VC4.
ST LR Y| ves. vea. ver GND-0.3 ~ GND+6 v
Low voltage pin input i TC. TD. TRL.
K 55 I I ViRV NTe. TRHL VIN GND-0.3 ~ GND+5.5 v
VM input voltage
VM % \ b1~ HL
DO output voltage
DO fir i ot ¥ HLE
CO output voltage
CO %t oty 7 HL &
Operating temperature
TAER SR
Storage temperature
W AT IR
ESD Rating
AR T4 S5 2

Caution: The absolute maximum ratings are rated values exceeding which the product could suffer

VCC - GND-0.3 ~ GND+40 \

VM VM VCC-30 ~ GND+30 \

Voo DO VCC-30 ~ VCC+0.3 \

Vco CO VCC-30 ~ VCC+0.3 \

Ta - -40 ~ +85 °C

TsTe - -40 ~ +125 °C

VEsp HBM 2000 \Y

physical damage. These values must therefore not be exceeded in any conditions.
R 4 B RAUE (E 238 LR AT 4 F A R I M AUE . — B e (E, A vl ReidBU™ i
HAEYERPESi -
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Electrical Characteristics /85454

(Ta=25°C unless otherwise specified)

(BRRFFIR I M 41 : Ta=25°C)

Item Symbol Test conditions*" Min. Typ. Max. Unit *2
m A s PR m/ME | BME | ROKME | BT
Power supply voltage ) )
LR FR IR VCC 5 30 Y
Operating consumption
(with NTC resistor) lveer | V1=V2=V3=V4=V5=V6=3.5V - 20 35 MA
1B Dh#E (Giif NTC HLBHD
Operating consumption 1
(without NTC resistor) lvcen | V1=V2=V3=V4=V5=V6=3.5V - 10 20 MA
1B h#E (o NTC HLBHD
VC6 consumption A/ /AN A <\ JE\ /A —
VC5 Tkt Ivcs V1=V2=V3=V4=V5=V6=3.5V - 3 6 MA
Sleeping consumption —\/9=\/2=\/A=\/E=\ /A= .
R T Iste V1=V2=V3=V4=V5=V6=2.0V 5 10 MA
P i \
tr:?:ﬁt;?; y VA=V2:V3=V4=V5=35V | Voers | oo | v
DET1 DET1 .
R V6=3.5—4.4V -0.025
PR A 5
Protecti
d;)ajii'rzz T VISV2EV3=VASVE=3Y 1 s | 10 | 15 s
ov . . .
N V6=3.5V—4.4V
PRAIE RS
Rel
elease V1=V22V3=V4=V5=3.5V | Veews Vrew
threshold VREL1 VREL1 \
Overcharge e V6=4.4V—-3.5V -0.05 +0.05
, i B
it Release
delay time | T V1=V22V3=Va=ve=3.5V 4 8 12 ms
RELA1
V6=4.4V—3.5V
e S ading
Temperature 5
factor(1) Ku1 Ta=-40°C to 85°C -0.6 0 0.6 mV/°C
TS A1
Reset time T 4 8 12
wE N RESET - ms
Protection V1=V2=V3=V4=V5=35V | V v
threshold VpET2 V6=3.5V2.0V ) ODI(E)TSZ VpET2 +(;)E(;; V
ORI BRE ' ' ' '
Over- Protection
. ) V1=V2=V3=V4=V5=3.5V
Discharge delay time Tovp Cre=0 1uE V6=3.5V2 0V 0.5 1.0 1.5 S
Gt 4 HE e e
Release VA=V2=V3=V4=V5=35V | V v
threshold VREL2 V6=2.0V—3 5V ) ORI‘EILS VREL2 +()RiL(2) V
il AR ) ' ' ' '
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Release
delay time | Tee | V] =\</26=_\;3;\\//4=;/55;3'5V 4 8 12 ms
fRBRAERT eI
Rgsgt};r;;e TrReSET - 4 8 12 ms
Protection
V1=V2=V3=V4=V5=V6=3.5V | Voc: Voci
threshold - Voer V7=0V—0.12V 5% | VO | *115% | ¥
R BE
Protection V1=V2=V3=V4=V5=V6=3.5V
delay time Toct TC &7%%, Crp=0.1yF 500 | 1000 | 1500 | ms
PRAP LE Y V7=0V—0.12V
Protection V1=V2=V3=V4=V5=V6=3.5V
delay time Toct TC %42 TD, Crp=0.1uF 125 250 375 ms
PR ZE RS> V7=0V—0.12V
. Release V1=V2=V3=V4=V5=V6=3.5V
Discharge )
overcurrent | €1y time | Troct V7=0V—0.12V—0V 20 50 80 ms
1 SRR S Ff V11=10V—0V
PR blz(:v?/:;n\c/;l V1=V2=V3=V4=V5=V6=3.5V
Rvms 100 300 500 kQ
and GND V7=0V—0.12V
SO/l N A= E 5
Temperature
factor(2) Kuz Ta= -40°C to 85°C -0.1 0 0.1 | mvrC
g #% 2
Protection VA=V2=V3=V4=V5=V6=3.5V | Vocs Voca
threshold Voc2 V7=0V—0.5V “80% Voc2 120% Vv
PRY BB
Protection V1=V2=V3=V4=V5=V6=3.5V
Discharge delay time Toc2 TC &%, Cmp=0.1uF 50 100 150 ms
overcurrent PRAFIE RS V7=0V—0.5V
2 Protection V1=V2=V3=V4=V5=V6=3.5V
I 2 delay time Toc2 TC i##% TD, Crp=0.1pF 40 80 120 ms
TR AE IS V7=0V—0.5V
Release V1=V2=V3=V4=\/5=V6=3.5V
delay time Troc2 V7=0V—0.5V—-0V 20 50 80 ms
fRBR AT BT V11=10V—0V
Protection VA=V2=V3=V4=V52V6=3.5V | Vsyorr VsHorr
threshold | Verosr V7=0V—1.2V g0% | VO | wip09, |V
Short circuit R4 A
% Protection
delay time | Tsworr V1=V5;Y§;V‘:=Z\?=\g$3'5v 100 | 300 | 600 | ps
R AT e
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Protecti V
tr:fezﬁ::; y VA=V2=V3=V4=VE=V6=3 5V | Voee | |, +8Vgg y
ovCC OvCC .
Charge > V8=0V—-0.2V -0.020
9 Ry R 0
overcurrent S rotection 4
|
CRORT) V1=V2=V3=V4=V5=\/6=3 5V
s delay time | Tovee 5 10 15 ms

‘ V8=0V—-0.2V
TR IERS

Charge
over-tempera

ture TcH V1=V2=V3=V4=V5=V6=3.5V -4 TeH +4 °C

78 L
Charge
over-tempera

ture Tewr | V1=V2=V3=V4=V5=V6=3.5V / 5 / °C
hysteresis
78 L il IR
Discharge
over-tempera
ture
TEMP R
protection Discharge /
EEMRY" | over-tempera
ture Tour | V1=V2=V3=V4=V5=V6=3.5V / 10 / °C
hysteresis
T H v Ui 3B
Charge
under-temper
ature
78 LRI
Charge
under-temper
ature Tor | V1=V2=V3=V4=V5=V6=3.5V / 5 / °C
hysteresis

Ton V1=V2=V3=V4=V5=V6=3.5V -4 Ton +4 °C

TeL V1=V2=V3=V4=V5=V6=3.5V -5 TeL +5 °C

78 LR B
Normal state, Co “H’(12V)
CcoO R v 3 5 8 kQ
co A, Co NH (12V) 5

Output
Normal state, Do “H” (12V)

resistances
EHA, Do AH” (12V
i v DO Roo Protecting state D(o L) KQ 6
g state, 020 | 035 | 050

4%, Do L

*1: All the test condition parameters above are designed based on Li+ parameters, other grade
parameters can adjust by their own actual voltages. The protection delay time above does not
include capacitance error, it is recommend to select a higher accuracy capacitance within +=5%.
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PLEMAR S Y DL 2505 2 vt , AR, S EORE SLPr i R A% . ik Ry aE i AL 36 R 4%
KR %, Cro A B VUEFREE 5% .

*2: The test circuit symbols.

I L P AR 5

Function Description / T{E#ji 8

1. Overcharge /i 78
During charging, VIN > Vovcc when IC doesn’t work in the state of charge overcurrent, If any of V1, V2,

V3, V4, V5 and V6 is higher than Vpers and lasts longer than Tov, BM3560 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 charging.
HB 7S L H. VIN > Vovee BPR R A AR, RE V1L V2, V3. V4 | V5 5 V6 HE & — T il i &
i Voer FFHREEI T3 2808 Tov, R BRIV s a B 7 5w kA, CO Him s P2y fl
A&, WOMERH TR 2R, KIS EaEs MOS & 5, {F1E7erH.
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.
T 2 T T A 2% A 2 — RITAT g Rl 78 R A
(DFTA HE I B R AR T VRewt HFFEE Trewts
(VM > 200mV (BN #), HtHEEKT Voer HHFEE Trewro

2. Over-discharge /33 H
During discharging, VIN < Voc1when IC doesn’t work in the state of discharge overcurrent. If any of V1,

V2, V3, V4, V5 and V6 is less than Vper2 and lasts longer than Tovp. BM3560 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.
AL HL VIN < Voot BER R AE ORI R, R VA, V2, V3. V4 | V58 V6 i Em— 7 il ik
& T Voerz HFREER [E)IA B BGE T Tovo, &8 BRIV HIMEH H I 7 I CEIRZS, DO s AR MK
F, KBRS MOS OGRS g ARHRA .

The over-discharge protection state will be released if any of the next conditions occurs:

(DVM < 3V, 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 Vperz2 and stays a period of

time TreL2

T 2 N T P AN 2 A 2 — B AT A R T ROIRAS (RHIRSIRAS D«

(DVM < 3V H P s i R S T VRewe HEFFSE Treves

(DVM < -200mV (A HAT), HEBHEE ST Voere HHF4EE Trevzo

3. Discharge overcurrent /i H iz HLIE
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 Vocz and stays
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longer than Tocz, we consider the IC works in the state of discharge overcurrent 2; When the voltage of
VIN is higher than Vsnort and stays longer than Tsnort, 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, Ryms 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
by when chip works in the state of discharge overcurrent. Usually Voc1 < Vocz < VsHort, Toc1 > Toce >

BM3560 Series

TsHoRT.
FETRCRLIN, T8 AL R B S ARk, VIN F R B 5 58 R B B R BSR4 VIN B /& T Voot JF4F
SE—BEfIE] Toct, BPUCHHEL T IE IR 15 24 VIN RS T Vocz 4L Tocz, BIUCAHHIL 7 id I 2;
7 VIN HUE 5T Vsmort 4748 Tsworr, BRI 7. =FidEE —FORESHIUE, DO M H-F
AN, KR E MOS B T8, RN, I e v 1~ VM i N B R F7ELFH Ryms B2 . 18 Vot
< Voc2 < 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<1V and stays a period of time Troc1.

o B ORGP I DO #8 E Ju I, (RIS 2 BA T 26 A4 AT A BRAE -

(W %k

OVM<1V H-F74E Trocto

Charge overcurrent /7¢ H.id B

During charging, if the current is biggish with VIN<Vovcc and stays longer than Tovcc, the BM3560 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.

TEFE RN, AR 7 H AL K H. VIN<Vovee HH#4E 1 —BUN ] Tovee, AN NARA 1 78 L Id UK

CO #AMEHIL PR 2T, it MOS & X . #amdss— B, RidiREgdie, b
K70 AR B BR A BEAE R

Temperature protection /i& & &

Usually, batteries should be prevented charging and discharging from over or under temperature. The
BM3560 chip has this over-temperature and under-temperature protection. The thermostat resistor
connecting to NTC pad is used to induct the pack’s temperature, the resistor connecting TRH pad is
used to set the reference of over-temperature protection, and the resistor connecting TRL pad is used
to set the reference of under-temperature protection. During temperature detecting, the BM3560
considers discharge state acquiescently when VIN<4mV, only when VIN>4mV, the BM3560 considers
charge state. Choose the resistance of NTC that the value of B is 3950, NTC resistance is 100KQ in
normal temperature (25°C). NTC should parallel a 200K resistance in typical application, and it's better
that the accuracy of TRH and TRL is 1%. Setting the charge over-temperature to 55°C, the resistance
of NTC is Rn1c=29.56K, after 200K resistance in parallel, R1=200*29.56/(200+29.56)=25.75K, so we
should choose Rtri=2*R1=51.1K. We can figure out R1=R1r1*1.3/5=13.3K, and the NTC resistance of
discharge over-temperature  Rntc=200%13.3/(200-13.3)=14.58K, correspond the discharge
over-temperature is 75°C. Setting the charge under-temperature to 0°C, the resistance of NTC is
Rntc=325.1K, after 200K resistance in parallel, R1=200*325.1/(200+325.1)=123.82K, so we should
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choose Rtri=25"R1/6=511K.

Setting the charge or discharge over-temperature protection by TRH, and setting the charge

under-temperature protection by TRL, the temperature protection points can refer to next table.
N T 97 1E e s R R IR I e BOS AR A FRE R AR IR, 7R R ST S IR AR . NTC i 1
RV R B TR L AR, TRH i e P A T il CR AP R HE R ¥ B, TRL S &R i A T
IR PR IEAE R BCE . 2 VIN <4mV i, S ERVONFE RS . 24 VIN > 4mV I, 8RR TSR
farill, NTC i&#¢ B {9 3950 /) 100K HLfH, AR NTC HPH 7 FF B —4> 200K HFH, TRH A TRL
JEPE 1%KE BT B . % 7o AR A 55 C Y, XM Rnre = 29.56K, 11k 200K HLfHJE, R1 BHAEN
25.75K, N H TRH HL FHBEAE A Rrre = 2*R1=51.1K, Ji5 FE I il PRI B X0 B2 R1 HLPH K /N A R1 = R1ry*0.22
=13.3K, N5 200K HLBH I NTC HFHK/NA Ryte = 14.58K, X MR E A 75°C: W€ 78 FIRIR RS
TN 0°CHY, XT R Rnte = 325.1K, F£8% 200K HLFH S, R1 BHAE A 123.82K, 3L TRL L FHBAAE Y Rrre
= 25*R1/6 = 511K,
Wi TRH W E . R ERAY, i TRL & & 78 KR RY, SEESSH R EKE:

Tr:i:tzr:::l TRH Charge Discharge TRL Charge
with NTC setting over-temperature over\-temgerature setting under-tempfarature
NTC Ji TRH X & 78 HL L i GERR TRL & & 7E R
CENSIW AN PRI TRAPIR FLBE R/ TRAPIR
F1 Lk
200K 84.5K 40°C 60°C 464K 5C
200K 71.5K 45C 65°C 511K 0C
200K 60.4K 50°C 70°C 562K -5C
200K 51.1K 55°C 75C 604K -10C
200K 43.2K 60°C 80°C 681K -20C

The hysteresis temperature of charge over-temperature is 5°C and the hysteresis temperature of
discharge over-temperature is 10°C. For example, when the temperature is higher than charge
over-temperature (55°C) in the state of charging, the output voltage of CO turns to high resistance, and
will be pulled down to low level by external resistor, charge control MOSFET will be turned off and stops
charging. And when the pack’s temperature falls down to 50°C, CO changes to high level and charge
control MOSFET be turned on again. During discharging, when the temperature is higher than
discharge over-temperature (75°C), the output voltage of DO becomes low level, discharge control
MOSFET will be turned off and stop discharging, at the same time charge control MOSFET will also be
turned off and stops charging. When pack’s temperature falls down to 65°C, the output of CO and DO
turn to high level, charge and discharge control MOSFET will both be turned on again.

70 ML AR R IR N 5°C, TR SR ARYIR I A 10°C . i, 78 FECHRAS B 23R B IA B 7 H iR R A
55°C, CO & ymifHas, HAMErmPL T H EAREF, 78/ MOS & S 45 (h 78 i, 4 HAEIR B2 F4 1) 50°C
i), CO ALy, FHIEH MOS BHITF/H . T ARSI 2435 B 58 378 e Ui PR P 2 75°C, DO A2
ARHLE, TR MOS & Skl T4 LTS, [FIPRE 78 i MOS & oG IR 48 Ik 7e m, >4 RS IR 2 [ 1) 65°C
i}, DO. CO & N, 7. JAH MOS HHTIT/H.

The hysteresis temperature of charge under-temperature is 5°C. For instance, during charging, when
the temperature is lower than charge under-temperature (-10°C), the output voltage of CO becomes
low level, and will be pulled down to low level by external resistor, charge control MOSFET will be
turned off and stop charging. When pack’s temperature rise to -5°C, the output of CO turn to high level,
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charge control MOSFET will be turned on again. There is no under-temperature protection when pack is
discharging, so even if the temperature is lower than -10°C, the output of CO still maintain high level.

78 HARIR PR AR A 5°Co Biltn, 78 FIRAS I 24 05 B2 AR T 78 FRAIK IR PR IR E-10°C, CO A2 N EBHAS, H
MR T A BT, S MOS B G I b i, SR E T -5°Cl, CO AL s, 7H
] MOS HFTIT A o« T HUIRAS I AR RS, RIS T 78 B IRIR PR IR B, CO AR, 4ERF IEHIRES .

6. Breaking wire protection /iR {-H”

When one or multi wires of VC1, VC2, VC3, VC4, VC5 and VC6 are detected cut from the batteries by
the BM3560 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.

Specially attention, regardless one chip application or multi-chip application, the GND pin must not be
open from the battery, or the IC cannot operate normally, and it cannot protect correctly.

2O R B B VC1. VC2. VC3. VC4. VC5. VC6 H T — Rk 2 AR 5 HS HIELIWTIT, & F K
Wik T W4, B CO faith miPHAS, DO b, BEORFIRET W & AR FIRES .

Wrefryrfa, SR HEANMRIDFE. BWITHELE T IEERE S, O iR I RIIRAS .

R, ST RS BN I, BN 51 GND 5 USSR W, A WT, O Gk
1B TAE, TR AR &R .

Delay time setting /ZER & &
Over-discharge, discharge overcurrent 1 and 2 delay time can be calculated as follow C(unit: s)
MR ERS, i 1 A 2 IER 2 T RE, IEN 5 Cro ik A RN )

SR 15 H TC 5lH&= TC 515 TD 5l
Delay time Item TC floating TC connect to TD
Cm=0.1uF Towp 1000ms 1000ms
Toct 1000ms 250ms
Tocz 100ms 80ms
SR 15 H TC 5lH&= TC 515 TD 5l
Delay time Item TC floating TC connect to TD
Cmp=0.01uF Tovp 100ms 100ms
Toct 100ms 25ms
Tocz 10ms 8ms

Caution : The formula above does not include capacitance error, it is recommend to select a higher

accuracy capacitance within _45%.

Hr: FRAA S ER GRS, Crp HUA R FERE Y & 5% A% .

8. Extended application /25T fg

QOB T S, 2% 1IC $Rlk B S i e R g T4 1C. £ DO Him T A AR IR

B, R0 A DOIN #24fE 5, 5<H] DO %4 MOS.

[FI#E COIN il E— {55, <M CO 5l MOS. DOIN. COIN 5T Py AR fRY" HLit o

DOIN #i N HL & COIN % N\ HL & DO/CO % Hi H &
VDD VDD Normal state
VSS VSS R HF

Datasheet
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Operation Timing Charts / T/Ef 5 &

1. Overcharge/Over-discharge Protection
TR, IBRAT
A
Vpemt
VReL1
VCELL
VReL2

VDETZ

\

VCC
<12V

VCO

GND
VCHR -

VCC
<12V

VDO

GND
VCHR

\J

VCC

VM

Load connect

\
\/

GND r—l

}_\ F_r_
VCHR >
BARR - > -—>

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

» < » <
> >

< » » »
¢ < < >

Assuming the charging current is constant, VCHR- is the voltage of the charger’s negative terminal:
BE NTER TR, VCHR-JY 78 HL 2% 25 i 4 i L % -

(1) Normal condition /3 & IR 45

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

(3) Over-discharge protection state /i i HL AT IR A

Datasheet WI-DO6F08-H-0094 Rev. A/8 Page 14 of 24
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2. Discharge Overcurrent / Short Circuit / Charge Overcurrent Protection

BUES B R, FERI TR

A
VDE'M
VREL1
|
M e—
Ve | IJ
VRELZ
VDETZ
A
vee
<12v
Vco
GND
VCHR >
A
vee
<12v
Vbo
GND
VCHR -
A
vee
B _’_I_\_,_I_l
GND |
VCHR = -
A
vce
VIN VSHORT
VOCZ
GND |
VDVCC
VCHR- — -
Load connect
N < - > -
AR -
Charger connect —» -« - <« - <« - -«
T001 TOCZ TSHORT TOVCC
BEARBE (1) @ (1) ?) M @ ) ) ()

—— > — > —r — > > — <>

Assuming the charging current is constant, VCHR- is the voltage of the charger’s negative terminal:
B NER A, VCHR-J 7 HL 38 23 3 47 i L s -

(1) Normal condition /il IR 4

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

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

(4)  Short circuit protection state /47 B HTIRAS

(5) Charge overcurrent protection state /7¢ Fi i B AR TIR A
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Application Circuits /5 F B %
P+
D1
:]:Cvcc Rice
3 A !
:Los R __l__ V6
R7 N1 AN
2 I L,
e \ T
R— | W— | - Wv
I, = L,
10 S, N N N AN T
D2\ g :Lcs RS —_ V3
4 ‘—"—’\—’Vr'\/\/\'{
> BM3560 o V2
; N N N \v] N
° c1 — Vi
10 —‘7
P—I T W
R
6-cell application -- charge and discharge circuits together
6 BB NA—REAERN
P+
D1
A——
——=Cucc Ruce
3 A !
=L-CG " —_l_- V6
R7 MN—v] AN
2 I Ao
R8§ T
— ) W, WV Wv J_
T R T \Z!
—@ 10 NN AN
DZZS _% § :I:CS R3 —I— V3
: ML
> BM3560 - V2
9 ct — Vi
10 —‘7
RDO L * ®
IRVH—CMN
Ch ap by
ot
P— [ Rs

6-cell application -- charge and discharge circuits separated

6 FHANH—RKBESO
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To speed up the response of charge MOSFET, we recommend to add a fast pull-down circuit to CO pin.

AR CO % MOS & (KM & A, HEFEIRIN CO S PRk~ iz L

B- [ WM
11
D5
co
R41 4.7M
B-

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

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

Constants for External Components:

HPH . HVAHEREE IR

Component Symbol Typ. Range Unit
iR HARUE ¥ Bl XA

R1. R2. R3. R4. R5. R6 1 01~2 KQ
Rvce. R13 1 01~2 KQ

R7. R8 200 100 ~ 1000 KQ

R15 100 - kQ

Rnte 100 - KQ

R9 200 - KQ

RrrH 51.1 - KQ

RrrL 511 - KQ

Rvm 511 - KQ

R14. Rco 10 3.3~15 MQ

Rs 2 1~10 MQ

Roo + Ruin 2 0~10 KQ
Rsense 5 1~20 mQ

Datasheet

WI-D06F08-H-0094 Rev. A/8
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Cvcc 2.2 1~47 uF
C1. C2. C3. C4. C5. Cs6 0.1 0.1~2.2 Maximum MF
Cmo 0.1 - endurable uF
Cuin 10 2.2~100 | voltage >50V nF

#it: Rs =2 MO, SR 5 W 114 DO r HKE ;: Rs =10 MQI, 3ol PR e i 07 48 5 15 70 L 2R i

Test circuit /3] B 2%

1. Normal and Sleeping Current Consumption /1E % Th#E R AR IR ThiE

Test circuit 1 /732 H# 1

(1) Set V1 =V2=V3=V4=V5=V6 = 3.5V, the current flowing from GND is the normal operating
current consumption.
WEV1=V2=V3=V4=V5=V6=35V, WEHIMENILE, Hl GND BHEFRIIER hE.

(2) On the condition of (1), then set V1 =V2 =V3 =V4 = V5 =V6 = 2.0V, the current flowing from GND
is the sleeping current consumption.
FEORFRE E, B8 V1 =V2=V3=V4=V5=V6=20V, MEEHFREMILE, HH GND KA
PRI DIHE .

2. Overcharge Protection Test /i 75 HL.#ll &
Test circuit 2 /3 % 2
2.1 Overcharge threshold (Vper1) and Overcharge release threshold (VreL1)
78 AR R ARY AR RR BME
Set V1 =V2 =V3 =V4 =V5 =V6 = 3.5V, make sure the output voltages of DO and CO pins are “H”
level. Increase V6 gradually, monitor CO voltage and keep the condition not shorter than Tper4, the
value of V6 when CO turns from “H” to “L” is the overcharge threshold voltage. Decrease V6 and keep
the condition not shorter than TreL1, the V6 is the overcharge release threshold when CO returns to “H”
level again.
WE V1=V2=V3=V4=V5=V6=235V, ffiff DO. CO # NH". E#iHK V6, HEFrrTEA/NT it
FERLRIIERS, 2 CO HI"H AR LI ) V6 F K B it 8 ORGP BME RS (VpeT1)s 1B/ V6, 4ERFI
AN 78 AR R R ZE R, 24 CO EHF AN HR, V6 HLERI A 78 AR R R E B E (Vrew)o
2.2 Overcharge protection delay time and Overcharge release delay time
78 AR Rl 78 F [E] 5 S
1) SetV1=V2=V3=V4=V5=V6 = 3.5V make sure the output voltages of DO and CO pins are “H”
level. Increase V6 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.
WEV1=V2=V3=V4=V5=V6=35V, #fifk DO. CO # NH". ¥ V6 JJI % 4.4V, Hi#E CO
HI R JF4ERF— BUS ], CO ph“H A2 L7k i 1] [ B& B i 78 H AE I
(2) SetV1=V2=V3=V4=V5=35V, V6 =4.4V, make sure the output voltage of DO is “H” level, CO
is “L” level. Decrease V6 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.
W V1 =V2=V3=V4=V5=35V, V6 =44V, ffifft DO NH", CO NL". ¥ V6 H[4Z 3.5V,
Wi CO HURFR4EFr— BLifia], CO p“L A8 “H” 1y [a] 1] B% R i 7e L [ 55 ZE B

Datasheet WI-DO6F08-H-0094 Rev. A/8 Page 18 of 24
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3. Over-discharge Protection Test /33 /B
Test circuit 2 /I3 H i 2
3.1 Over-discharge threshold (Vper2) and Over-discharge release threshold (VgreL2)
TR AR B i R AR AR IR (B
Set V1 =V2 =V3 =V4 =V5 = V6 = 3.5V, make sure the output voltages of DO and CO pins are “H”
level. Decrease V6 gradually, monitor DO voltage and keep the condition not shorter than Tperz, the
value of V6 when the output voltage of DO turns from “H” to “L” is the over-discharge threshold voltage.
Increase V6 and keep the condition not shorter than TreLo, the value of V6 when DO returns to “H” level
again is the over-discharge release threshold.
WEV1=V2=V3=V4=V5=V6=35V, #fifgt DO. CO # N"H". ZFH#I/ V6, HEFFfAIANT 1L
TR ORIFAERS, 24 DO HI*H™ A2 N LI 1) V6 L B e Tl i Or4P BB FL R (VpeT2)s 3B K V6, 4EfF
B [R]AS /N T3 L R R BR LB, 4 DO BT 9 H B, V6 HL R RN i F ORI B FL R (VReL2) o
3.2 Over-discharge protection delay time and Over-discharge release delay time
T T B3 T B 52 S B
(1) SetV1=V2=V3=V4=V5=V6 = 3.5V, make sure the output voltages of DO and CO pins are
“H” level. Decrease V6 to 2.0V instantaneously, monitor DO voltage and keep a period of time. The
time interval is the over-discharge protection delay time when DO turns from “H” to “L".
WE V1=V2=V3=V4=V5=V6=35V, ik DO. CO# HNH". ¥ V6 JE[#= 2.0V, % DO
H R F AR R — BT 1R], DO H*H A8 L7 Fk A 1] 1] b B Ay 3 T80 H SE P o
(2) SetV1=V2=V3=V4=V5=3.5V, V6 =20V, make sure CO is “H” level, DO is “L” level. Increase
V6 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.
#V1=V2=V3=V4=V5=35V, V6=2.0V, ffift DO NL", CO AN*H". ¥ V6 BJt+= 3.5V,
3% DO HE H4ERF—BLhTE], DO H“L A% Jy“H” (1 1] [ 5 B SAyact 75 e [e] B2 e o

4. Discharge overcurrent and short circuit protection test /73 BT Byt % 45 B8 3K
Test circuit 3 /I H % 3
4.1 Discharge overcurrent1 and 2 threshold (Vpers, Vber4) and short circuit threshold (VsHorr)
o R R R R R RE
SetV1=V2=V3=V4=V5=V6 =35V, V7 = 0V, make sure the output voltages of DO and CO pins
are “H” level. Increase V7 gradually, monitor DO voltage and keep the condition for a period of time,
the value of V7 when the output voltage of DO turns from “H” to “L”, is the discharge overcurrent 1
threshold (Vpers). Decrease V7, the discharge overcurrent 1 protection will be released. Vper4 and
VsHorT can also be tested by their protection time differences, but V7 has a larger change.
WEVI=V2=V3=V4=V5=V6=35V, V7 =0V, #Hfg DO. CO #ANH". Z# K V7, HEFritn
AVNT IR 1 GRAPLERT, 24 DO H “H 22 LI 1 V7 sURED yad it 1 R4 BIME (Voers) o I HLIA 2
B (Voera) MHRLESBIE (Vsnorr) IR TS [F] AR 95 50 5E O DR B A I Tt 26 40
4.2 Discharge overcurrent protection delay time and release delay time
1o FR A R R B A S B
(1) SetV1=V2=V3=V4=V5=V6=3.5V, V7 =0V, V11 =0V, make sure the output voltages of DO
and CO pins are “H”. Increase V7 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.
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WEV1=V2=V3=V4=V5=V6=35V, V7 =0V, VI1=0V, #fff DO. CO #iNH". ¥ V7
BRORIE K% 0.2V, Hif% DO MUK IFFL4ERE— BN Ia], DO eh“H A2 4y L sk 18] 1a] b BY Ayd B 1 & o

(2) SetV1=V2=V3=V4=V5=V6=23.5V,V7 =0V, V11 = 0V, make sure the output voltages of DO
and CO pins are “H”. Increase V7 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 V7 at this time is the discharge overcurrent 2
threshold.
WEVI=V2=V3=V4=V5=V6=35V, V7 =0V, VI1=0V, #ift DO. CO #iNH". ZEL¥
V7 BRARIE R, BRI KN V7 ERAE LT — 0K, AR I DO i “H " AS A L (W e iy, 2
(88— b ik FEIA 1 5 A ZE S S N ) V7R R R B e e 2 BRI, IX N ZER RN B 2 SER

(3) SetV1=V2=V3=V4=V5=V6=23.5V, V7 =0V, V11 =0V, make sure the voltages of DO and CO
pins are “H”. Increase V7 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 V7 at this time is the short circuit threshold.
WEVI=V2=V3=V4=V5=V6=35V, V7 =0V, VI1=0V, #ift DO. CO #iNH". ZEL¥
V7 BRARME R, BRI K V7 R LLET— 0K, AR I DO i “H " AS A L (W e iy, 2
FRIES — A B I FEAL 2 JL AR SE IS0 2 PR V71 B e R g R B AL, XA S N B DAy L S

4) SetV1=V2=V3=V4=V5=V6=35YV, V7 =0.2V, V11 = 10V, make sure the output voltage of
DO pin and CO pin is “L” and “H". Decrease V7 to 0V instantaneously, and then decrease V11 to
0V 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.
WEV1=V2=V3=V4=V5=V6=3.5V, V7=0.2V, V11 =10V, #ifgt DO _A“L" , CO N*H".
B V7 BIREEZ OV 5, VA1 IRIREEZ OV, Wifs DO HEFF4ERr—BUE], DO H“L 48 N H” [ i)
()RR B g o B 1 (RIS o (R AR DX 92w DA HE e R 2 [ B2 S I % it i (] 53 S

5. Charge overcurrent protection test /7 F. i HEL i il
Test circuit 4 /I3 H i 4
5.1 Charge overcurrent protection threshold /78 B.i¥ FHIR R R E
SetV1=V2=V3=V4=V5=V6 =35V, V8 =0V, make sure the output voltages of DO and CO pins
are “H”. Increase V8 gradually, monitor CO voltage and keep a period of time. The value of V8 when
the output voltage of CO turns from “H” to “L” is the charge overcurrent threshold.
WEV1I=V2=V3=V4=V5=V6=35V, V8=0V, #fift DO. CO #i NH". Z#&IE K V8, Hifrrt
(A /N T 78 HOE B ALOR PP AE R, Co H“H™ARN“L7I V8 BV 78 Ha i H AL O 47 I AE
5.2 Charge overcurrent protection delay time /7 F X I fR 37 ZE )
SetV1=V2=V3=V4=V5=V6 =35V, V8 =0V, make sure the output voltages of DO and CO pins
are “H”. Increase V8 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.
WEV1=V2=V3=V4=V5=V6=35V, V8=0V, #iff DO. CO #iNH". H V8 BRI K= 0.3V,
¥ CO HIEIFF4ERF—BeifIa], CO FH“HA2 Jy L ¥ b [i] [ B BV A 78 Hd FRL ORGP B N

Datasheet WI-DO6F08-H-0094 Rev. A/8 Page 20 of 24



Eb T e
FFE

6. Output/Input Resistance Test /% /% 1 B8 FH 3=,
(1) The output resistances of CO and DO
CO. DO Jy e Ho T~ 1) i i FBHL

Test circuit 5 /i H i 5

Set V1 =V2=V3=V4=V5=V6 =235V, V9 =0.00V, 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
V9 gradually from 12V, monitor the value of |, and note down the output voltage Vs of CO pin when the
value of lais 50uA, then the output resistance of CO is calculated as follows: Rcon = (Va - Vg)/50 (MQ).
We can also test the output resistance Rpon of DO pin with using the same method.
WEVI=V2=V3=V4=V5=V6=35V, VO=0V, Jx KK, #fRtr CO fiti hH", M= CO
IR Vas FIETFR K, VO M 12V JFERREAR, I BRI E0N 1a, 24 1a= 50uA IS CO i i

L Ve, N CO it HFH Reon = (Va - VB)/50 (MQ).

[EAE R 7 2P F 1l DO fanth HEFH Roons R /4 i 1~ 26y DO BIAT S

(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
SetV1=V2=V3=V4=V5=V6=2.00V, V10 = 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 V10 gradually from OV, monitor the
value of la, note down the output voltage Vpo of DO pin when the value of lais 50uA, then the output
resistance of DO is calculated as follows: RpoL = Vpo/50 (MQ).
WEV1=V2=V3=V4=V5=V6=2.00V, V10 =0.00V, & KWK, FHEERNIK DO imHEE,
{RILET DO #ir A OV K I 58 K&, AT V10 MOV HF46 _E T+, [R) B s I FRL IR 3R TR 5000 1Ay 24 Ia= -50uA
B #3 DO AN Voo, ) DO %t L FH RooL = Vbo/50 (MQ).

BM3560 Series
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200 00K
10 10 207 —-— Ve
2 2 19 [ e
3 3 18[vcs V5
4 4 17 [vca
5 5 16| _vas V4
=6 BM3560 5 BM3560 1550
7 7 14 [ b— V3
8 8 13[ o {
w9 9 12 VN V2
110 10 1 IE,P {
V1
_1:
Test circuit 1 Test circuit 2
W L 1 W L 2
10 10
2 2
3 3
4 4
> BM3560 > BM3560
7 7
Vi1 8 8
———{ ] 9 9
co |10 10
5MQ e
Test circuit 3 Test circuit 4
W % 3 W FL R 4
200 00K 200 00K r
10 20[FeT -~ Ve o] 10 20 E—l——— V6
2 19[vce 2 19 vcs
0.1puF 3 18 V5 0.1pyF [c] 3 18[ Ve V5
—] 4 17 e ™ | 4 17 [vca
T2 Busse0 o= ) =3 Bwseo )
7 14[a V3 NIC | 7 14 [ F— V3
TRIIL| 8 { ] 8 13 [ oxp {
vm_| 9 V2 vM_| 9 12 VN =4 V2
)+« ]10 { |10 1[0 % I{
Vo ® T V1 C'\?: v1:J-| .l. V1
Test circuit 5 Test circuit 6
M FLEE 5 W L% 6
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Package Information /& RBEE LS H
TSSOP20

—

000000
))@

)

lilabililidili
S

%
%

J U U H H H H Ui_ BOTTOM YIEW
TOP VIEW o
A2 i A {( BASE PLANE
‘ ol el
I—i b_.. ‘.._ L SEATING PLANE

[#[E@[C]

i . T<S0P20

Symba | ?':{ L3 Nin Max
A .Blitu'p 1.2
Al i 0. (15 0. 15
A2 W B 0.8 1. 05
E i 6. 25 6, 55
El bW 4.3 1.5
D S 6. 4 6. 6
. LTS 1
L1 0. <5 0, 75
e M) jin] 0, 65
b TR 0. 19/ 0.3
g1 0. 151YP
R2 0. 15TYP
A-A 0. (19| 0,2
0 | A TE 12 TYP
() HE 5 1 12 TYP
03 < | B fa ) 0} 5

Packing /5.3

TSSOP20: MBB packing.13"reel, 4000pcs per reel.

TSSOP20 #H&:jEA: 13 <) MBB &4, #5413 4000 .

Datasheet
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RESTRICTIONS ON PRODUCT USE//= 5445 B 40

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.
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