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BM3550 Series

5 Cells Battery Professional Protectors
General Description /7= i #§tid

The BM3550 is a professional protection IC for 5 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 BM3550 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.

BM3550 #41j2 —3k 5 1 & R sa i B Ryt B, BAT SRR S AR U I ARE i, T e i
HTH, MEIEATELK UPS J& & EJE 55N . &6 Fr d i kil &5 5 st i fUE . FS /3O ra . PABEIR
£ VLSRR S W 455 B el l g 78 s, ol r . KRR, s r I R il DL R R A SR R O RE
[F) s PR o A B A RO R T I s ORI 1 SRR 2 R R

Features /ZhEEsF 5

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

» Overcharge hysteresis 0.12/0.20V accuracy: £50 mV
1o 78 B IR il K5 FE+£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
1o T HL AR i R F5[E+£100 mV

(2) Three grades voltage detection of discharge overcurrent
3 BUR LR FEL A I D e
- Discharge overcurrent 1 0.050 V ~ 0.150 V (25 mV step) accuracy: £15 mV

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

o LRI L 2

» Short circuit 04/05/06/08V

L ARSI F

(3) Charge overcurrent detection
78 HL I L R I T g
Detection voltage -0.030 V ~-0.150 V (10 mV step)
78 FL I F g e 0 FE

(4) Setting of output delay time
GE HhE AT
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BMJ3550 Series

5 Cells Battery Professional Protectors

Over-discharge, discharge overcurrent 1 and discharge overcurrent 2 protection delay time can

be set by external capacitors

M AR A AR RN BB S s R 1 R 2 A E AR I (]

Charger detection, load detection

FRHL AR SR I D RE

The maximum output voltage of CO / DO: 12V
FE TBCRRL A 1) S e v o L P

Temperature protection

T DR T BE

Breaking wire protection

W2k OR3P D e

Low power consumption

R I#E

- Operation mode (with NTC resistor) 20 UA

TAER ($:NTC HFHD

- Operation mode (without NTC resistor) 12 UA

TAERS (6 NTC HFHD

- Sleeping mode 5 UuA

PRHR
Environmental friendly material, Pb free, halogen free

HORMEL, o Pb R

Applications /3 FH 48,

- Power tool /Hi5hT. F
- Electric bicycle /#1417 4
- UPS backup battery /)& %% FELJ5

Package /#$EZx: Tssor16. soP16

typical
JRE
typical
JRE
typical
A
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BMJ3550 Series

5 Cells Battery Professional Protectors
Block Diagram /ZhEE4E &

T vee

VC5

external

delay time
TD O—
SE

HERT 2

VC4

Logic *

BrLLE Ves

NTC O— TEMP
protection
TRH O— BERY —

VC2

charger/loa
d detection
VM O FHINE
m
cO 8: CO, DO
DO driver
CO. DO -—
Ix 3 i

VC1

GND

Discharge
overcurrent
VIN () — detection
pUR:=Rs

KA
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Selection Guides /7= 5Lk %

1. Products name structure /7= it 44

BM3550 XXXX X

BMJ3550 Series

Package: S

L SOP16%f 4

12

Discharge overcurrent 2 and short
circuit detection voltage

Discharge overcurrent 1 And charge
Overcurrent detection voltage

5 Cells Battery Professional Protectors

SR 7
BM3550 Series Product [ over-disCharge threshold
BM3550 & 517 | L ‘
[ Overcharge threshold
| st ‘
2. RER
Products catalogue
Over-
Over- ] Discharge | Discharge Short Charge
Overcharge | Overcharge discharge
) discharge overcurrent | overcurrent circuit overcurrent
protection release release
protection 1 detection | 2 detection | detection | detection
Type/ltem voltage voltage voltage
- voltage voltage voltage voltage voltage
A5/ H VDET1 VREL1 v VREL2 v v v v
\ \ DET2 . ocC1 oc2 SHORT ovce
dr | EwwE | S | o o i o
W W Juni'e 5 T 1 i 2 ki Figi=Ruin
BI1E X BI1E EiEEEs EiEEEs EiEEES
[EOgIER
BM3550-BHDC 3.650V 3.550V 2.350V 2.550V 0.100V 0.300V 0.600V -0.100V
BM3550-HEDC 3.850V 3.750V 2.000V 2.500V 0.100V 0.400V 0.800V -0.050V
BM3550-QJDC 4175V 4.055V 2.500V 2.750V 0.100V 0.400V 0.800V -0.050V
BM3550-RMDC 4.200V 4.080V 2.750V 3.000V 0.100V 0.400V 0.800V -0.050V
BM3550-SMDC 4.225V 4.110V 2.750V 3.000V 0.100V 0.400V 0.800V -0.050V
BM3550-SMDB 4.225V 4.105V 2.750V 3.000V 0.100V 0.200V 0.500V -0.050V
BM3550-TNDC 4.250V 4.130V 2.800V 3.000V 0.100V 0.400V 0.800V -0.050V
BM3550-TNDB 4.250V 4.130V 2.800V 3.000V 0.100V 0.200V 0.500V -0.050V
BM3550-TJDC 4.250V 4.130V 2.500V 2.700V 0.100V 0.400V 0.800V -0.050V
BM3550-VJDC 4.300V 4.180V 2.500V 2.700V 0.100V 0.400V 0.800V -0.050V
BM3550-XJDC 4.350V 4.230V 2.500V 2.800V 0.100V 0.400V 0.800V -0.050V
BM3550-TNDB-S 4.250V 4.130V 2.800V 3.000V 0.100V 0.200V 0.500V -0.050V
BM3550-SMDB-S 4.225V 4.105V 2.750V 3.000V 0.100V 0.200V 0.500V -0.050V
BM3550-QMDB-S 4175V 4.055V 2.750V 3.000V 0.100V 0.200V 0.500V -0.050V
BM3550-BFGB 3.650V 3.450V 2.130V 2410V 0.100V 0.200V 0.500V -0.100V
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BMJ3550 Series

5 Cells Battery Professional Protectors

Pin Configurations /5| BiHEf

TSSOP16 SOP16
TC [1] O 16 ] vce
™ [ 2] 15 ] VC5
rEgo Ee e B ) v
e — Sives % BM3550-S % e
e LA BM3s50 e Y
TRH [5] [ 12 ] vez wm [ 6] 11 ] Vel
w o] T Jver  co [ 7] [ 0] GND
co 7] [ 10 ] GND DO [ 8 | 9 ] VN
Do [ 8 | [ 9 ] VIN
Top View Top View
Pin s
number Name Descr{ptlon
e | P i
’ TC Adjust terminal for discharge overcurrent 1 delay time by connecting to TD
IR 1 ZE SRS, B TD WA IR 1 R RN
Connect to a capacitor for setting the delay time of over-discharge protection.
2 TD discharge overcurrent 1 protection. discharge overcurrent 2 protection
Py, M TSR i 1. R 2 A AE
3 NC No connect /TCiE
4 NTC Cell temperature detection
AR R BRI, TR A
5 TRH Over-temperature protection reference
Fer b, AT SR AR IR
5 VM Voltage detection terminal 1 for detecting load or charger
RE RO AL R R P BE e L A B A )
7 co Charge power MOSFET control terminal, high level and Hi-Z output
78 B MOS MR IEBewn 1, s HLT 5 v B H
8 DO Discharge power MOSFET control terminal, CMOS output
B ] MOS M+ 1, CMOS it
9 VIN Charge and Discharge overcurrent Voltage detection terminal
P ERURE N WSS NSO SR R Rl ke
10 GND Ground pin of the IC, Cell1 negative input
AR H 1 A e R T
11 NS Cell1 positive input, Cell2 negative input
HEIE 1 BRI Rt 2 (1 f e R R 1
12 VG2 Cell2 positive input, Cell3 negative input
HEIE 2 IR R Rt 3 1 f e R R 1
13 VC3 Cell3 positive input, Cell4 negative input
Ft 3 IR FE . FE 4 (1 f R I R T
Datasheet WI-D06F08-H-0092 Rev.A/9 Page 5 of 25
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BMJ3550 Series

5 Cells Battery Professional Protectors

14 VCa Cell4 positive input, Cell5 negative input
Hth 4 FOIEFE R . FEHR 5 )6 H I IR i
Cell5 positive input

15 VC5 . . "
FYth 5 1 1F H R & He i 1

16 VGG Power supply,Cell5 positive input
O AR . Et 5 A I R R T

Absolute Maximum Ratings /4 %} & A8 & B

Iltem Symbol Description Ratings Unit
e 5 & T Y Xt B K BUE B L XA
Power supply voltage
. VCC - GND-0.3 ~ GND+30 Y
FL Y5 P
Single cell input voltage VC5., VC4. VC3.
. \ GND-0.3 ~ GND+6 \Y
ST HLE n VC2. VCH
Low voltage pin input i TC. TD. NTC.
Vin-| GND-0.3 ~ GND+5.5 \Y
{66 F 25 TVt TV TR VIN
VM input voltage
. VM VM VCC-30 ~ GND+30 \Y
VM i N i 5~ L
DO output voltage
. V DO VCC-30 ~VCC+0.3 \Y
DO it T FiL >
CO output voltage
o \Y CO VCC-30 ~VCC+0.3 \Y
CO #fth i 7 LI o
Operating temperature
. T - -40 ~ +85 °C
T AR A
Storage temperature
NN T - -40 ~ +125 °C
A STe
HBM Y 2000 Y
AR 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.
R 4 B RAUE (E 238 LR AT 44 F A R I M AUE . — B e E, A vl Reis B i
HAEY LS -
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5 Cells Battery Professional Protectors

Electrical Characteristics /#5414

(Ta=25°C unless otherwise specified)  (FR45#k B #h: Ta=25°C)

Item Symbo Test conditions*" Min. Typ. Max. Unit Test
m A | FF5 MR KA RME | BUE | BOKME | M7 | circuit
Power supply voltage ) )
L JE L PR VCC 5 30 V
Operating consumption
(with NTC resistor) lvcer | V1=V2=V3=V4=V5=3.5V - 20 35 uA
IEH Dh#E (F2 NTC HiFHD
Operating consumption 1
(without NTC resistor) lveen | V1=V2=V3=V4=V5=3.5V - 10 20 uA
IE#DIFE (o NTC HLFHD
VC5 consumption /DN A\ A\ —
VC5 Tkt lves | V1=V2=V3=V4=V5=3.5V - 3 6 MA
Sleeping consumption —\/9=\/2=\/A=\/E= )
R T Iste | V1=V2=V3=V4=V5=2.0V 5 10 uA
Protecti
rotection V1=V2=V3=V4=35V | Voer Voer
threshold ) Voers V5=3.554.4V 0025 | VM |s0025| Vv
PRI A ' ' ' '
Protection
delay time T VIZV22V3=VA=3.SV L 5 1.0 15 s
oV . . .
N V5=3.5V—4.4V
PRAF ZE I
Release V1=V2=V3=V4=35V | V Y,
threshold VREL1 ) RELT VREL1 RELT V
Overcharge TR R V5=4.4\V—3.5V -0.05 +0.05
UG
Release delay
) V1=V2=V3=V4=3.5V
time TREL1 V5=4.4V 3.5V 4 8 12 ms
e Sading ' '
Temperature 5
factor(1) Ku1 Ta=-40°C to 85°C -0.6 0 0.6 mV/°C
i B2 2R 1
Reset time T 25 5 75
TE N RESET - . . ms
Protection V1=V2=V3=V4=35V | V v
threshold VDET2 V523,52 O\} ODI(E)T; VpET2 +0DE(;; V
PRI A ' ' ' '
Over- Protection V1=V2=V3=V4=3.5V
Discharge delay time Tovb Cmp=0.1uF 0.5 1.0 1.5 s
D G LR A B V5=3.5V—2.0V
Release V1=V2=V3=V4=35V | V v
threshold VREL2 V52 0V—3 5\} ORiI_(; VREL2 +0RE1L(2) V
iR % R {EL ' ' ' '
Datasheet WI-D06F08-H-0092 Rev.A/9 Page 7 of 25
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Release delay
) V1=V2=V3=V4=3.5V
time TreL2 V5=2 0Vs3.5V 4 12 ms
iR B SEE PR
Protection V1=V22V3=V4=V5=3.5V | Vocr Voer
threshold Voo V6=0V—0.12V *85% 4159 |
TRAF RE
Protection V1=V2=V3=V4=V5=3.5V
delay time Toct TC &%, Cmp=0.1uF 500 1000 1500 ms
PRI AT IS V6=0V—0.12V
Protection V1=V2=V3=V4=V5=3.5V
delay time Toct= | TC##: TD, Crmp=0.1uF | 125 375 ms
TRAPIE IS V6=0V—0.12V
Discharge Release delay V1=V2=V3=V4=V5=3.5V
overcurrent time Troc1 V6=0V—0.12V—-0V 20 80 ms
1 iR B SEE PR V10=10V—0V
TR IR Resistance
1 between VM Runis V1=V2=V3=V4=V5=3.5V 100 500 KO
and GND V6=0V—0.12V
pOR/ N AR
Temperature
factor(2) Ku2 Ta=-40°C to 85°C -0.1 0.1 mV/°C
2 F A 2
Protection V1=V2=V3=V4=V5=35V | Voc Voca
threshold | - Vocz V6=0V—0.5V g0% | Vo |*120% | v
PRI A
) Protection V1=V2=V3=V4=V5=3.5V
ol:\)/lesri:huar:g:t delaytime | Toce | TC£%, Cro=0.1uF 50 150 | ms
5 TR IE RS V6=0V—0.5V
s Protection V1=V2=V3=V4=V5=3.5V
L %2@’“ delay time Tocz | TC ¥%#: TD, Crp=0.1uF | 40 120 | ms
R IE RS V6=0V—0.5V
Release delay V1=V2=V3=V4=V5=3.5V
time Trocz2 V6=0V—0.5V—-0V 20 80 ms
AR S P V10=10V—0V
Protection 1/ x| VA1=v2=v3=v4=v5=3 5V | Veronr Vstorr
threshold _ camo VsHorT | . 0 \Y
Short circuit TRAP RE ' Vesov=1.2v 80% 120%
% Protection
. V1=V2=V3=V4=V5=3.5V
delay time TsHorT VB=0V 1 2V0V 100 600 us
PRI IE IS
Charge Protection
V1=V2=V3=V4=V5=3.5V | Vovcc Vovce
overcurrent threshold Vovce V7=0V-0.2V 0,030 Vovce +0.030 V
78 B iR TRAP RE
Datasheet WI-D06F08-H-0092 Rev.A/9 Page 8 of 25
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Protection
. V1=V2=V3=V4=V5=3.5V
delay time Tovee V7=0V-0.2V 5 10 15 ms
PRI AE B '
Charge
over-temperatu
o Ten | V1=V2=V3=V4=V5=3.5V -5 TeH +5 °C
78 L e
Charge
-t t
overtemperaitl | ¢ x| vi=vo=va=va=vs=35v | 5 / °C
TEMP re hysteresis
. 78 H Ry R AR Vi
protection Discharge /
8 N |
AR over-tem Zratu
rep Ton | V1=V2=V3=V4=V5=3.5V -3 ToH +3 °C
JHCH re Ui
Discharge
-t t
overtemperaitl | s | Vi=vo=va=va=vs=35v | 10 / °C
re hysteresis
TR F iR AR i
Normal state, Co “H”
CO Rco (12V)IEH %, Co N'H” 3 5 8 kQ 5
12V
it s L (12v)
Outout Normal state, Do
. P “H"(12V) L% %, Do A“H” 3 5 8
resistances
DO Rpo (12V) kQ 6
Protecting state, Do “L”
N N 0.20 0.35 0.50
R34, 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. The protection delay time above does not
include capacitance error.
PA_E A6 2 DA i 280228 Uit , AR A7 S 8O SE bR i e P B . B3R ORGP I I AN AL F 25 s
KRR 22
H/3 WRZE o

*2: The test circuit symbols.

I L P AT
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Function Description / T{EiBH
1. Overcharge iEFH

During charging, VIN > Vovcc when IC doesn’t work in the state of charge overcurrent, If any of V1, V2,
V3, V4 and V5 is higher than Vper1 and lasts longer than Tov, BM3550 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.
i 78 HL H VIN > Vovee BRR KA T, R# V1, V2, V3. V4 B V5 ihF & — 7 b i e i
Voert HRFEEIT [ BIEGE T Tov, &R I HEBE A HIL T d 78 fURAES, CO Hm - P N m PR,
eAMEHE N 2 ACHE, K sz H] MOS & 55T, fFIEE .
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 Trews;
(2)VM > 200mV (connecting to the load), battery voltage is lower than Vper1 and stays a period of time
TREL1.
T2 T TP A 2 A 2 — R AT g Bod 78 RS
(P HLE T R RS T VRew FHRFEE Trewrs
(VM >200mV (A EHD, BB R T Voert HHFSE Trewts

2. Over-discharge /i3

During discharging, VIN < Voc1when IC doesn’t work in the state of discharge overcurrent. If any of V1,
V2, V3, V4 and V5 is less than Vper2 and lasts longer than Tovp. BM3550 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.
FLH AR H VIN < Vocr BP AR R AR R, H# V1.V2. V3. V4 5 V5 FEE — T H i B EK T Voer
HHr S A B BGE S Tovo, OF BIADy R AL B0 1Rl ORAS, DO i f AR IR, K
R MOS & 5k, {5 1R, R Ay e AR IR AR 2

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 TreL2.

(2)VM < -200mV (connecting to the charger), all cells’ voltage is higher than Vpet2 and stays a period of

time TreL2

T2 N T A A 2 — BT R TR RS (ARHRARZS )

(DVM < 3V H P BLE R AR =T Veerz FFH74E Treves

(VM < -200mV (2 AFEHEAS), HH T Voere FF474E TreLe.

3. Discharge overcurrent /73 E i HLIR

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 Voc2 and stays
longer than Tocz, we consider the IC works in the state of discharge overcurrent 2; When the voltage of
VIN is higher than Vsnorrand stays longer than TskHorr, 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, Rvms which is the inner pulling down

Datasheet WI-D06F08-H-0092 Rev.A/9 Page 10 of 25
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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 < Voc2 < VsHort, Toct1 > Tocz2 >
TsHoRT .
FERCRLIN , T8O FRLARLBE A BT AR, VIN F B TECE FER A G KT K. 24 VIN BJE & T Vocr JFFF
S—BEIE] Toct, BIUCAHHEL Tk M 15 24 VIN BB & T Voce FFHF4E Tocz, BRI 1 i LT 2;
2 VIN LK ST VsHort FFH74E Tshort, BIUAKHIL 7% . =FAfEE—MIREHIE, DO M
AR, SCWTC R MOS 4 LT8R, AR, bR B S 5~ VM i AR R FEL P Rvms B2\ 388 Vot
< Voc2 < VsHorts Toct > Toc2 > TsHorT.
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.

(disconnect the load;

(2VM < 1V and stays a period of time Troc.

i HLR ORGP DO 8 e AR, RIS 2 LR SR A T i R B e

(W FF 1725

(VM < 1V F£H5EE Troc

. Charge overcurrent /78 H.i FH I

During charging, if the current is biggish with VIN < Vovcc and stays longer than Tovcc, the BM3550
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.

FEFSHI, AR 78 f AUt K HL VIN < Vovee JFRFSE T — BN TE] Tovee, A8 IR T 78 BRid BRFUIRS

CO e AMERM T Hi 2R, 7o ifEH MOS & kil #7af &G —BEAAE, RS EdE, Rf
K 78 AR R A BE AR RS -

Temperature protection /iR {73
Usually, batteries should be prevented charging and discharging from over temperature. The BM3550
chip has this over-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. During temperature detecting, the BM3550 considers discharge state
acquiescently when VIN<4mV, only when VIN>4mV, the BM3550 considers charge state. Choose the
resistance of NTC that the value of B is 3950, NTC resistance is 100KQ in normal temperature (25C).
NTC should parallel a 200K resistance in typical application, and it's better that the accuracy of TRH 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 Rtry=2*R1=51.1K.
We can figure out R1=Rtrn*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 75C.
Setting the charge or discharge over-temperature protection by TRH, the temperature protection
points can refer to next table.
N Y 97 1k s R R R TR P T v O R F T R AR, 7R B S AT M IR AR . NTC 1
HEAE AR TR TR BOR AR, TRH & B T SR Ry R E . 2 VIN <4mV i, S
BV FEHURSR I . 24 VIN > 4mV i, S8R0 s ki, NTC &4 B {879 3950 1) 100K FLPH,
SN I NTC HLFH T IR — A4 200K HLPH, TRH IESE 1% B R ¢ 78 AR RE A 55°CHY,
Xt Rte = 29.56K, 1k 200K HLFHLJE , R1 LG A 25.75K, & EL TRH HLBHFELAE A Rrrn = 2*R1 = 51.1K,

Datasheet WI-D06F08-H-0092 Rev.A/9 Page 11 of 25
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TR IR AR B % R R1 HLPH KN A R1 = RTry*0.22 = 13.3K, |5 200K HLBHFHEE¥) NTC HFH KN N
Rnte = 14.58K, XMk E N 75°C.
Eid TRH & E 78 BB ERAY, SRESSHI TR

Tr:i:tzr::: | TRH Charge Discharge
with NTC setting | over-temperature | over-temperature
NTC Jie | | RHEHE F LR Bt
B/ NP NAN (S abTYE (R

200K 84 5K 200 "
200K 71.5K 150 s
200K 60.4K 50C o
200K 51.1K 55°C 75°C
200K 43.2K 60C S0

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 A 10°C . i, 78 FCHRAS B 2R B IA B 78 H iR R A
55°C, CO & ymifHas, Mg T H B AREF, 78/ MOS & S 45 (b 7e i, 4 Ht R B2 F4 1) 50°C
i), CO Ay, FHIEH MOS BHHIF/H .« i ARSI 2435 B 58 378 i e Ui R 70 2 75°C, DO A2
ARHLE, TR MOS & kIl T4 LT8R, [IPRE 78 F MOS & oG IR 48 1k 7e i, =4 RS IR B2 [ 31 65°C
i}, DO. CO &Ny, 7. JAH MOS HHTIT/H.

Breaking wire protection /Wr£k &4
When one or multi wires of VC1, VC2, VC3, VC4 and VC5 are detected cut from the batteries by the
BM3550 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.
258 R 2% | VC1. VC2. VC3. VC4. VC5 M E R —MELZ i BS LW, & Al K
AT WL, B CO farth =i PHAS, DO bR, BEORG RSN L R TIRES .
Wrek i f5, SR ENRIIRE. AW e E R EffEs 5, O IR TR R IRES .
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7. Delay time setting /ZER % B
Over-discharge, discharge overcurrent 1 and 2 delay time can be calculated as follow (unit: s)
RETBCRIERS, i 1 AR 2 GBS 225 R ICE, SER 5 CTD Pkl A R/ e il

FEF T H TC 5ljHE= TC 5115 TD 5] iE+:
Delay time Item TC floating TC connect to TD
Ctp=0.1uF Tovp 1000ms 1000ms
Toct 1000ms 250ms
Tocz 100ms 80ms
FERF I H TC 5lE= TC 5115 TD 5] &z
Delay time Item TC floating TC connect to TD
Cmp=0.01uF Tovp 100ms 100ms
Toc1 100ms 25ms
Tocz 10ms 8ms

Caution: The formula above does not include capacitance error.

Datasheet

WI-D06F08-H-0092 Rev.A/9
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Operation Timing Charts / T/ER 5 &

1. Overcharge/Over-discharge Protection
AFEE. SR

A
Vpem

VReL1
VCELL

VReL2

VT2

\

VCC
<12V

VCO

GND
VCHR

\/

VCC
<12V

VDO

GND
VCHR

\

VvCC

VM

Load connect

A
\

GND { r—' ,_r_
VCHR I \ >
BARE - o -—

Charger connect - o« - <«
Toem Toer2
BAZ B ™) @) 1) (3) (1)

< » »
¢ < ¢

» < » »
> < > < >

Assuming the charging current is constant, VCHR- is the voltage of the charger’s negative terminal:
e FE R 7E HL, VCHR-J9 78 FL 2% 25 i) 47 iy LT -

(1) Normal condition /il & IR 7 ;

(2) Overcharge protection state /i 78 B R IR 45

(3) Over-discharge protection state /it i B AR IR A
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2. Discharge Overcurrent / Short Circuit / Charge Overcurrent Protection

BRI . AR, FERd BRRRT

A
VDET1
VREL1
—
o e
Veew L] IJ
VRELZ
VDETZ
A
vce
=12V
Vco
GND
VCHR >
A
vce
<12v
Vbo
GND
VCHR >
A
vce
B _I_I_\_,_I_l
GND 1
VCHR b B -
A
vce
VIN VSHORT
VOCZ
Voor _I_I
GND {
VDVCC l—l
VCHR- >
Load connect
‘ - > - <>
EAE
Charger connect —» -« - -« - <« — -
Toci Tocz Tshorr Tovee
AR DR (1) 2) (1) (3) (1) (4) (1) RG]
— P — P —— > > ———— > > —>

Assuming the charging current is constant, VCHR- is the voltage of the charger’s negative terminal:
B NER 7 HL, VCHR-Jy 78 HL #% 25 2 £ ity L -

(1) Normal condition /i IR 2

(2) Discharge overcurrent 1 protection state /i FE i LI 1 AT IRAS

(3) Discharge overcurrent 2 protection state /i FE it LI 2 A7 IRAS

(4)  Short circuit protection state /47 & R4 R4 ;

(5) Charge overcurrent protection state /7t Fiid B AR TR A
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Application Circuits /5 B2

P+
D1
:]:Cvcc Rvee
RS 4 5
TCs
- T
L, Ra 1 va
T
— N\
1T A
=10 16 [T— T
N HCTD p—+1=12 15[ e b— i
TP b I —
R s BM3550 15—
—f\—\LM-I\R /V\,—/—| VM| 6 11 vt
H (= |7 10 =E ]
co o | 8 9 [}
Rl ﬂ
Rung ==Cuy
RDO
Pt T by
Lt e
5-cell application -- charge and discharge circuits together
5 MANA—RBERD
P+
D1
:]:Cvcc Rvee
=10
D2 N Cn -
R6 Le]s
VWA =2 BM3550
——TRUAM——— ] 6
H (= |7
co oo | 8
Rl ﬂ
Run $ ——Cun
RDO
CH-C— DT TH iyys
i e
P_ [ '\Ri/\/

5-cell application -- charge and discharge circuits separated

5 & BN —FE RS D
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To speed up the response of charge MOSFET, we recommend to add a fast pull-down circuit to CO pin.

JRER CO s MOS & (M R R, HEFZ AN CO S PRI N 4ir L i

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.

2478 A e FE M B RV B R T R 20V I HERE A

Constants for External Components:

HLBH . AT

Component Symbol Typ. Range Unit
SRS HRUE i L

R1. R2. R3. R4. R5. R13 1 01~2 kQ
Rvee 1 0.1~2 kQ

Rntc 100 - kQ

R6 200 - kQ

RrrH 51.1 - kQ

RrrL 511 - kQ

Rwm 511 - kQ

R14. Rco 10 3.3~15 MQ

R15 100 - kQ

Rs 2 1~10 MQ

Roo + Rvin 2 0~10 kQ
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Rsense 5 1~20 mQ
Cvcc 2.2 1~47 uF
C1. C2. C3. C4. C5 0.1 0.1~2.2 Maximum uF
Cmo 0.1 - endurable uF
Cuin 10 2.2~100 | voltage >25V nF

#it: Rs =2 MO, SRy 5 W14 DO r HIKE : Rs =10 MQI, 3o i PRy B 07 480 5 15 70 HL 2R i

Test circuit /3l H 5%

1. Normal and Sleeping Current Consumption /1F % Th3E R AR IR Th3E

Test circuit 1 /i3 #1#% 1

(1) SetV1=V2=V3=V4=V5 =35V, the current flowing from GND is the normal operating current
consumption.
BOE V1 =V2=V3=V4=V5=35V, WHEHERELKZLE, AL GND # RN ER DhHE.

(2) On the condition of (1), then set V1 =V2 =V3 = V4 =V5 = 2.0V, the current flowing from GND is the
sleeping current consumption.
FEORHEAL b, 38 V1 =V2=V3=V4=V5=2.0V, WEHRENEE, HiH GND /1 HEJRIRHR
Dh#E.

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

i 78 BRI AR R R BIME

Set V1 =V2 =V3 =V4 = V5 = 3.5V, make sure the output voltages of DO and CO pins are “H” level.
Increase V5 gradually, monitor CO voltage and keep the condition not shorter than Tpet1, the value of
V5 when CO turns from “H” to “L” is the overcharge threshold voltage. Decrease V5 and keep the
condition not shorter than TreL1, the V5 when CO returns to “H” level again is the overcharge release
threshold.
WEV1=V2=V3=V4=V5=35V, #ifg DO. CO #NH". ZHHK V5, HERERS AN T 78 R
PFEERF, 5 CO H“H & LI 1) V5 R B A 78 RS BRE LR (Voer1): BT/ V5, HERFI [ A /)
T b e AR AEBRIERT, 4 CO FEFANHE, V5 KRy 78 RS PR RE B (VReL1) o

2.2 Overcharge protection delay time and Overcharge release delay time
1 78 B ORGP B 78 B 8] & S A

(1) SetV1=V2=V3=V4=V5= 3.5V, make sure the output voltages of DO and CO pins are “H” level.
Increase V5 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=35V, ffiff DO. CO #J“H". ¥ V5 BII % 4.4V, Wits CO ML
HEFE—BI ], CO | “H™AR“L™ it [a] 18] [ B Ayt 78 s ZE f o

(2) SetV1=V2=V3=V4=3.5V,V5=4.4V, make sure the output voltage of DO is “H” level, CO is “L”
level. Decrease V5 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
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release delay time.
BWEV1=V2=V3=V4=35V, V5=4.4V, #ifg DO Jy*H", CO NL". ¥ V5 IE[E% 3.5V, it
CO H I 4ERE— BNt E], CO H1“L A2 H” i) i (8] [a] b B Dy i 78 Hi o] 52 4E 1

BM3550 Series
5 Cells Battery Professional Protectors

3. Over-discharge Protection Test /i B JUiR
Test circuit 2 /I3 B 2
3.1 Over-discharge threshold (Vperz2) and Over-discharge release threshold (VreL2)

TR AR AP B i B AR AR R R R

Set V1 =V2 =V3 =V4 = V5 = 3.5V, make sure the output voltages of DO and CO pins are “H” level.
Decrease V5 gradually, monitor DO voltage and keep the condition not shorter than Tperz, the value of
V5 when the output voltage of DO turns from “H” to “L” is the over-discharge threshold voltage.
Increase V5 and keep the condition not shorter than TreL2, the value of V5 when DO returns to “H” level
again is the over-discharge release threshold
WE V1 =V2=V3=V4=V5=35V, #ift DO. CO #HAH". Z#I/ N V5, HERRRFEIA /N T i £
FUERS, 2 DO H*H N LI (Y V5 T B DY id i B R AP BB FELE (VoeT2)s SB¥IE K V5, 4ERFIN A A
NT TR R R R ERIE RS, 25 DO BTN H I, V5 B R R A R P R R L (VReL2)

3.2 Over-discharge protection delay time and Over-discharge release delay time
N 9Ssvn; dEIp-E135)

(1) Set V1 =V2 =V3 =V4 =V5 = 3.5V, make sure the output voltages of DO and CO pins are “H”
level. Decrease V5 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.

WE V1=V2=V3=V4=V5=35V, #ifr DO. CO #~N“H". ¥ V5 ¥ E 2.0V, i DO HE
FHAEFRF—BURIA], DO H*H™ A2y L B[] 1] g B g il T3 SE I

(2) SetV1=V2=V3=V4 =350V, V5=2.0V, make sure CO is “H” level, DO is “L” level. Increase V5
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.

WE V1=V2=V3=V4=35V, V5=2.0V, #fk DO NL", CO NH". ¥ V55t % 3.5V, W
DO HiJE JF4Efy—Beit(a], DO H1“L 22 9" H7 At [al [a] b R Ay i e el B AE I

4. Discharge overcurrent and short circuit protection test /7 B izt HL I S 585 2% 3,
Test circuit 3 /Il HL#% 3
4.1 Discharge overcurrent1 and 2 threshold (Vpers, Vber4) and short circuit threshold (Vstorr)
1o BRI R A B AR RME
Set V1 =V2=V3=V4 =V5 =35V, V6 = 0V, make sure the output voltages of DO and CO pins are
“H” level. Increase V6 gradually, monitor DO voltage and keep the condition for a period of time, the
value of V6 when the output voltage of DO turns from “H” to “L”, is the discharge overcurrent 1
threshold (Voets). Decrease V6, the discharge overcurrent 1 protection will be released. Vpers4 and
Vstort can also be tested by their protection time differences, but V6 has a larger change.
WEV1=V2=V3=V4=V5=35V, V6=0V, #ift DO. CO #NH". ZHH K V6, ZERFHfEA N
TaE R 1 R IERT, 24 DO B “H R A LR 1 V6 HL R R A i 1 R4 BIE (Voeta) o i B 2 BIME
(Voeta) MFIERBIE (Vsnorr) MR 75 [R] Iy AR 15 2 1 DR S I K0 25 40 B
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4.2 Discharge overcurrent protection delay time and release delay time
1o FRLR Ao B B 5 SE

(1) SetV1=V2=V3=V4=V5=3.5V,V6 =0V, V10 = 0V, make sure the output voltages of DO and
CO pins are “H”. Increase V6 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.
WEV1=V2=V3=V4=V5=35V, V6=0V, V10 =0V, #ifrk DO. CO # A“H". ¥ V6 FRsR1E
KZE 0.2V, Yifs DO HEF-4eRE—BifIE, DO F“HZ8 v L it it [ [ B B Ak e 1 ZER

(2) SetV1=V2=V3=V4=V5=3.5V,V6 =0V, V10 = 0V, make sure the output voltages of DO and
CO pins are “H”. Increase V6 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 V6 at this time is the discharge overcurrent 2
threshold.
BEV1I=V2=V3=V4=V5=35V, V6=0V, VI10=0V, #fift DO. CO #NH". &L V6 I
SRIGR, BRI R V6 HL R AB LU AT — VR, RN DO H“H" 28 A L A i, i I 3 3 —
ANECI IR 1 LA SE IS R V6 A B Dy B 2 BIAE, X AN GE I R Dy ad B 2 ZE .

(3) SetV1=V2=V3=V4=V5=35V,V6=0V, V10 =0V, make sure the voltages of DO and CO pins
are “H”. Increase V6 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 V6 at this time is the short circuit threshold.
BEV1=V2=V3=V4=V5=35V, V6=0V, V10=0V, #ifft DO. CO #AN“L". ZT¥ V6 &
SRIGR, BRI R V6 HL B ELHT— VR, RN I DO H H"2E L A i, i I3 3 —
APk FLE 2 J A A B GES Y V6 [ H s R R A B BRI, 3X AN ZES B A 5 2% A1

(4) SetV1=V2=V3=V4=V5=35V,V6=0.2V, V10 = 10V, make sure the output voltage of DO pin
and CO pin is “L” and “H”. Decrease V6 to 0V instantaneously, and then decrease V10 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=35V, V6=0.2V, V10=10V, #ifgt DO N“L" , CO N“H". ¥ V6
PRORIEZ OV J5, V10 JRORMEZ OV, if% DO Hi R JF4E+F— Bt (8], DO HI“L™A2 Jy“H” i i [a] [a] i Ep
DRk B A RIS AR [RIRE AR I 77 vk T DA O R 2 [ A R I A R B [ A AR I

5. Charge overcurrent protection test /7t i HL It U4,
Test circuit 4 /73K FL#% 4
5.1 Charge overcurrent protection threshold /7 B3 R R BI1E
SetV1=V2=V3=V4=V5=3.5YV, V7 = 0V, make sure the output voltages of DO and CO pins are “H”.
Increase V7 gradually, monitor CO voltage and keep a period of time. The value of V7 when the output
voltage of CO turns from “H” to “L” is the charge overcurrent threshold.
BOEV1=V2=V3=V4=V5=35V, V7 =0V, #ifk DO. CO # AH". ZHIH K V7, LERFHEA
FTre i R ARG HERT, Co H*H A2 LI V7 Bl Dy 7e L R DR 37 B fEL
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5.2 Charge overcurrent protection delay time /7 Biid B it (R 37 ZE I
SetV1=V2=V3=V4=V5=3.5YV, V7 = 0V, make sure the output voltages of DO and CO pins are “H”.
Increase V7 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=35V, V7=0V, #ifg DO. CO #FAH". 4 V7 BIMIE K= 0.3V, =
CO HEIFYERE— BNt E], CO Hy“H™AZ L AN (8] 8] b B g 78 i ik A I CR 47 B I

6. Output/Input Resistance Test /4 \ /4 H B BH IR
(1) The output resistances of CO and DO

CO. DO Jy i HL I 4 H FLFH

Test circuit 5 /IR HL 7% 5

SetV1=V2=V3=V4=V5=3.5V, V8 =12.0V, turn off the switch K and make sure the output voltage
of CO pin is “H”. Measure the voltage Va of CO pin; turn on the switch K, decrease the voltage V8
gradually from 12V, monitor the value of |a, and note down the output voltage Vg of CO pin when the
value of lais 50uA, then the output resistance of CO is calculated as follows: Rcon = (Va - Vs)/50 (MQ).
We can also test the output resistance Rpon of DO pin with using the same method.
WEV1=V2=V3=V4=V5=3.5V, V8=12.0V, JFx KWK, #frILE CO it A H", W& CO iy
L Vas FIATFR K, V8 M 12V FFEAREK, Il R M EON 1a, 24 |a= 50uA BFIII45 CO i L
J£ Ve, NI CO it HFH Reon = (Va - VB)/50 (MQ).

[EAE BT 2 P F -0l DO i th FLFH Roons R 744 s+~ 26y DO BIWT

(2) The output resistance when the output voltage of DO pin is “L”
DO Jy ik H~F~ I F 4 H FRLFH

Test circuit6 /& FLER 6

SetV1=V2=V3=V4=V5=2.00V, V9 =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 V9 gradually from OV, monitor the value of Ia,
note down the output voltage Voo of DO pin when the value of lais 50uA, then the output resistance of
DO is calculated as follows: Rpo.= Vpo/50 (MQ)

WEV1=V2=V3=V4=V5=2.00V. V9=0.00V, F5&KWKF, HFHHEEXRINK DO ik, #iRIHE
DO fiith A OV, HFFK K FlE, W57 VO A OV FFas EFb, (A Ml i R I 2808 1a, 2 1a= -50UA B
453 DO HAZN Voo, T DO % H B RooL = Voo/50 (MQ)
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Cc]10 16 vC V5 10 16 [T V5
| T 15[ vcs 2 15[ vcs
13 14 VC,4 V4 3 14 V,C,4 V4
G pmasso JE2——,, : Bmasso SEE——_
—{ v | 6 11 [3a 6 11 [3a
o7 10 [ o V2 7 10 [ o V2
Do | 8 9 [ vin 8 VIN
& T V1 T V1

Test circuit 1

Test circuit 2

O

O~NOODWN =

]
2
3
s BM3550
6
7
8

o

BM3550

Test circuit 3

Test circuit 4

10 10 16 V5
2 2 15 v —
3 3 14 [ vca V4
T BM3550 ‘ pvasso BES——
5 5 12 Ve V3
6 6 11 [va
7 7 10 oo V2
8 8 9 [ viN
V1
O & T
V8
: I3
Test circuit 5 Test circuit 6
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Package Information /33~ BB K2

SOP16

- D - \

b f ™ h
| ! 0.25
g f

/ \ Al 1 -
AR A J! K_‘ : SYMBOL{——e LM TER
T A ) Js
1Al L1

S Al o | _ | 0235

A2 130 | 140 | 150

Al 060 | 0.65 | 0.70

AN b 03| _ | o4

= b - N bl 038 | 041 | 0.44

[ *h!* - & & (L20 —_ 0,24

B H B H B H H H ! . i ] cl 0.19 | 20 | 0.21
! i i T C] c & D 980 | 990 | 10,00

[ BASE METAL {777 Z / 5 I 530 | 600 | 620
wmpatg A | B 130 ] 390 | 4w

El E e 1.27TBS(

SECTION B-B . reT )

| 050 0.80
' LI ll'.‘l.l'l‘_fh

HHHHEEHHEH el

I 1 1
1 |
b e B B

- L= - -
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TSSOP16

IO0Q000 T
D

TIIIoIT___L

TOP VIEW

ilililibikikil
J-)

A
ARELLERLL

BOTTOM VIEW

B4
{

D
i
] A . { X | BASE PLANE {E‘J
Al
A;I 1-. ‘._._ |L5];\'I|NUI'[)\NI L
[&[w@[c]

. TSSCP 14/ 16LD

Symbal fie Win Max
A B 1.2
Al iy 0. D5 0. 15
A2 b 0.8 1. 05
E s 6. 25 6. 535
Ll LA R 1.3 4.5
D LR 4,9 5.1
L. K 1
L1 0. 15 0.75
e B[] £ 0. 65
b TR 0. 19] 0.3
R1 0. 151YP
R2 0. 15TYP
A=A 0. 09] 0.2
01 A 12° TYP

032 AR 12° TYP

03 g BRI 0] ]

- )
Packing /{93

SOP16 H & JE: 13 1) MBB 4%, 4% 2500 i

SOP16: MBB packing.13"reel, 2500pcs per reel.

TSSOP16 # % x: 13 <1/ MBB #H14E, 4E4%e 4000 .

TSSOP16: MBB packing.13"reel, 4000pcs per reel.
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i FZIA/IRESTRICTIONS ON PRODUCT USE

ARTURIAE, BE IS, TR A RAETUE 2B, AN F A B

PU 3t - AR B0 AT PR =] — RS0 T3 i b i A TSR, (GRS 0 i T REFE R PR R A
PR BERR AT, N IR DA S B R AR I 2R N B3, KORE, R MEIRESE, E R BRI
RV KR EIEXS KR B LR RANE B2 4

ARSCHTA O = A AT R TR AL AR AR WER S, THLaE .. XHEHEEE
RPRABEE S AATHI TR RE . TSR EOR AN R B, AN N T 2 ag N B D T i e b
AT B EREEA R TR TR fEhlas . FUsfiRsis . By ned SHERHMBg, W™ aA G S0
FH R H A 25 7 FE AT BEAFAE 1 RS o

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.

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.

Datasheet WI-D06F08-H-0092 Rev.A/9 Page 25 of 25




