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o TIHEft 85V HIEFN 2A LRI E M IR ( i A AEREEET )

2.2 BfFRE

£ www.ti.com 1) BQ41Z90 T H A 4R B 5of (R il As . %18 BLT 2P R 223 BQ41Z90 Battery
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cellsin | C C C C C C C C C C 1 1 1 1 1 1 1
series 0 1 2 3 4 5 6 7 8 9 0 1 N 3 4 5 6
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5 Celll Cell2 Short Short Cell3 Short Short Cell4 Short Short Short Short Short Short Short Cell5
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13 Celll Cell2 Short Short Cell3 Short Cell4 Cells Celle Cell7 Cell8 Cellg Cell10 Cell11 Cell12 Cell13
14 Celll Cell2 Short Short Cell3 Cella Cell5 Cellé Cell7 Cells Cell9 Cell10 Cell11l Cell12 Cell13 Cell14
15 Celll Cell2 Short Cell3 Cell4 Cell5 Celle Cell7 Cell8 Cell9 Cell10 Cell11 Cell12 Cell13 Cell14 Cell15
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1. F# %% BQstudio , BQstudio £ Computers H 3% 7 &7~y BatteryManagementStudio-

2. 1t BatteryManagementStudio (RN A —4 8 “config” HISCHFI. K “4190_0_01-bq41z90.bgz” 3
PEEE config ST

3. KA R 45E R B EV2400 ) SMBus i 1R BQ41z90EVM L) J7. #FHEEIF J28 1 J29 LAyBkLE.

4. JH3) BQstudio , A& HEMAI . ke BRI, AR5 4190_0_01-bg41290.bgz JH4%
Finish , 34T JF 4190_0_01-bq41z90.bqz. M| < I | % “ok” .

5. # % BQstudio Fff) “Programming” &5k , £+ “bg41z90_v0_01_build_1.sig.enc.bq.fs” Fi%
“program”

6. IO BQ41z90FW X8t AT4afe , T IRFTHF BQstudio B , 2 E I 213544

£ www.ti.com | [FAHR. BQ41Z90 A4 4 21 55 (1 [ i As . < HE BL T 22 3R 22 4% BQ41Z90 Battery
Management Studio 3% 1f :

1. JEid “Start > Programs > Texas Instruments > Battery Management Studio” 3Z ¥/ %15k Battery
Management Studio 4 77 :\iz1T Battery Management Studio.

2. 8 “Programming” B3] | &M www.ticom FEHIEE bg.fs S, 485 i Program $%
%ﬂo
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3.1 BQ41290 4= KeEde g

%2 [ BQ4Txxx A= HETR R -

4 A
4.1 Battery Management Studio

411 FFH R

jEit “Start > Programs > Texas Instruments > Battery Management Studio” ﬁi?ﬁlﬂz Battery Management
Studio k¥ /7 :0iz 17 Battery Management Studio. B E Bl “Registers” F%: (15Z K 4-1) .
“Registers” i a& H TR BEEMNZE. “Bit Registers” il FE RS PRZF Ao ALK . Srtabrd
FoREALN 0 (RHEPRE ) |, AR ERRZA 1 ( SHEPIRE ) o il Refresh ( Bk ) IHIRHE 2T
RN EHE | i Scan f%ﬂﬁﬂﬂ“ﬁ@él&ﬁ?ﬂ%

O Regusters &2 ==
Registers a .0 2
Start Log Scan Refresh
Registers
Name Vakse Unts. Log Sean A | Name Value Unts Log Scan A | Name Valse Unts Log Sean A
7 Manufacturer Access 0x6081 hex ~ ~ | Cel Temperature 196 gt M ¥ [@]ces 16 0000 16384 14 14
/ Remaining Cap. Alsrm 300 mAR 14 12 | FET Tempersture 198 degC 12 1~ & |DODO Passed O 0 mAR 1~ 1~
/ Remaining Time Alsrm 10 ) ¥ ¥ = | Gauging Temperature 196 degC ¥ 154 & |DODO Passed € 0 o 14 ~
/ AtRate [} mA ~ v | User Temperature 2732 cegC ~ 1 | DOD0 Time 0 16 ~ ¥
[5] At Rate Time To Ful 65835 mn ~ ~ | THP48S Int Temperature am2 dest M ~ 5]Cet 1 DODEOC 3949 = ~ ~
[ At Rate Time To Esmpty 85535 n 1 1 | TWP4E3 Remote 1 Temperature 2732 degC 12 1 & |Cell 2 DODEOC 1280 ~ ~
| 5] At Rate OK 1 - ~ ¥ 5| TiPs8 Remote2 Temperature 22 degC ¥ 14 & |Cet 3 DODEOC 1280 ¥ ~
| Temperature 197 degC ~ ~ = | THP46S Remote3 Temperature 2732 degC ~ I & |Ced 4 DODEOC 1280 ~ ~
[&]vorage 1048 Y ~ ~ 5| TPeE8 Remotes Temperature 22 degt P ~ ]Cel § DODEOC 1280 ~ ~
(@] current (] ™A 12 1 = | TMP463 RemoteS Temperature 2732 degC 17 v & |Cell 6 DODEOC 1280 ~ ~
[ @] Average Current [} LN ~ ¥ = | TPLES Remotes Temperature 27132 degC ¥ 14 & |Cet 7 DODEOC 1280 v ~
[ max Error 100 % ~ v | TNP4ES RemoteT Temperature 2732 et ~ 12 & |Ced 8 DODEOC 1280 ~ ~
|5 |Retntive State of Charge (] % ~ ~ & | THP68 Remoted Temperature 2m2 et F ~ ]Cet § DODEOC 1280 ~ ~
[] Absonste State of Charge 0 % ~ ~ | uncomp Cel 1 Volage &9 v 1= 1 ] Ce 10 DODEOC 1280 4 ~
|5 Remaining Capacty 0 mAR 2 ¥ & |uncomp Cel 2 Vorage ere v 12 ¥ & |Cet 11 DODEOC 1280 v ~
[&]Fua charge Capacty 3949 mAn v ~ & |uncomp Celi 3 Vorage 0 mv ~ ¥ & Cell 12 DODEOC 1280 2 =
[ %] Run tme To Empty 85835 min v ~ | |Uncomp Cell 4 VoRage ] v ~ ¥ | ] Cell 13 DODEOC 1280 ~ ~
[] Average Time to Empty 65535 mn ~ 4 ] uncomp Cel 5 Vokage 0 m = ~ | 5] Cet 14 DODEOC 1280 14 14
[ Averace Time to Ful 65535 min & P ¥ l[&luncomo Cen§ Voraoe 0 mv 54 P V¥ [[Glcer15000E0C 1280 12 PV
Bit Registers BEHigh! Balow RSVD
Name Vae Log  LogFieds  Scan  BHIS Bt B3 B2 gen Be10 8e3 8es 87 Bes 8es Bee L] B2 Be1 880
/ Battery Mode 05081 ¥ r ~
[&] Battery Status 0x0200 ~ r ~
| Operation Status A 6081 ¥ r v
f-:op.nnnnsms 0x0000 4 r 4
| @] Temp Range ox04 ¥ r 12
] Charging Status [ ~ r 12
(] Gauging Status D5 ¥ r v
] Status 0x0004 ~ r 12
[&]ozT States 0x0000 4 O ¥
[ Manutacturing Status 0x8000 ~ 0 ~
(5] Satety Alert 4B 0x0000 ~ r V
| Safety Status A+B 0x4003 2 r 12
[@] safety Aert C+D 0x0000 ~ r 1
|| satety Status C+D 0x0000 ~ r ~
[ PF Alert AeB 00000 3 r V
| PF Status A+B. 0x0000 & O 12
5 ¥ et €0 oo P r v {72 [ TSt || TWRC | RSVD || RSVD | RSVD | RSVD | AVL | AFEC | AFER |
(5]eF status o0 o0 P r [ -----—--—-—-==-=
5 Lstatos w0 P r ¥ (RSVD  RSVD | RSVD | RSVD
[ Balsnce Status o0 P r P [lcels ] [eeliss | [cerita ] [ices | [celinz ] ['celii ] [ceitio | cetts | cewts " [lcetty [ cews |

B 4-1. FERFR

Tl f§i H “Window > Preferences > SBS > Scan Interval >” SZ 1617 4 B 4 2434 & 1

Battery Management Studio F£F#24t 7ic sk IhaE , Alidat “Log” HIEHE ( LT “Register” &5 NSH5
W) EBRMME. E FHkThAE | 5 Start Log %4 , UL £xi%h Scan 4. {31HiES)E , Scan LA T
HEHRAE , BEFIIOHIEE.
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4.1.2 ¥ E 4% BQ41290 S5

BQ41Z90 ##E N7 C R #E BQ41Z90 TRM F 4 ik BRI ER N Bt AT TIC & o B RAR B AR A 50 11 ) HeL vt L A0 7
i, BRSSO N % E .

#HiE
IR Ve B I SE R TN T 3R AG fe EE RE B R H 2, W LIAE “Data Memory” Fi%t (152K 4-2) PERCE
XEERE

= Data Memory 3 o n
Filter/Search * =

Data Memory " - P e =
Auto Export Hex Dump Export Import Write_All Read All

Read/Write Data Memory Contents

-

i Calorat | Nome Vale Une Physical Stant Add Data Length Row Number Row Offset Native Unts
v Votage
Settngs Cel Gan 12101 - 0x4000 4 0 0
Pack Gan 342150 - 0x4004 4 0 ]
fimced Chmros i BAT Gan 342150 - ox4008 4 0 8
Power v Cumrent
€C Gan 0142 - ox400¢ 4 0 12
LED Swpport ~ Current Offset
CC Offset 0 - Ox4014 2 0 20
System Usla Coulomb Counter Offset Samples & - ox4016 2 0 2
585 Configuration Board Offset 0 . ox4018 2 0 24
v Tempersture
Lifetimas. nteral Temp Offset 00 © ox401a 2 0 % 0.1°C
Externalt Temp Offset 00 © oxd0te 2 0 28 01'c
Protections External Temp Offset 0.0 ¢ oxé0te 2 0 30 0.1°C
. = External Temp Offset 00 ¢ 0x4020 2 1 0 0.1°C
Externai4 Temp Offset 0.0 e 0x4022 2 1 2 0.1°C
PF Status v internal Temp Model
nt Gain -198%0 - Ox4080 4 3 0
Black Box ntbase offset 8232 - 0x4064 2 3 4
nt Minmum AD 0 - Ox4065 2 3 L] -
Ges Gompog ot Maximum Temp 5754 01K ox4068 2 3 8 01K
Ra Table Vv Cel Temperature Model
Coeff at 11130 - Ox408c 2 3 12
THP4EE Coeff a2 19142 - Ox408e 2 3 14 -
Coeff 83 -19262 - 0x4070 2 3 16
Coeff a4 28203 - Ox4072 2 3 18 -
Coett a5 892 5 0x4074 2 3 20
Coeft bi 328 - 0x4078 2 3 2
Coett b2 805 5 0x4078 2 3 24
Coeff b3 2443 - 0x407a 2 3 2
Coeff b4 69% - ox407¢ 2 3 28
RcO 6999 - Ox407e 2 3 El)
Adch 6999 - 0x4080 2 4 0 -
Rpad 1 - Ox4082 2 4 2
Rint 18000 - Ox4084 2 ] ]
v Fet Temperature Model
Coeff a1 -11130 - ox4082 2 4 ]
Coeff a2 19142 - Ox408a 2 4 10 -
Coett a3 19262 - ox408¢ 2 4 12
Coeff 8d 26203 - Oxd02e 2 4 14
Coett 85 892 - 0x4090 2 4 16
Coeff b1 32 - Ox4092 2 4 18
Coett b2 05 - ox4094 2 4 20
Coeff b3 -2443 - Ox4098 2 - 2
Coeff b4 469 - 0x4098 2 ] 24
Red 6999 - ox4090 2 4 % &
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4.1.3 RESEH
DA TR HE A T« 3R AT LA DABR A R O ) 0 P
$%F Calibration ¥4 , %£#¢ “Advanced Calibration” % 1. &[4 & 4-3.

J Registers ™ Data Memaory |2 Calibration ©
Advanced Calibration

Perform Calibration

Select the types of calibration to perform and enter the actual input

Current Calibration Temperature calibration
Applied Current Sensor  Applied temperature Calibrate
mA [_] Calibrate Current Internal deg C []
External 1 deg CL_|
Voltage calibration External 2 deg C[|

Applied Cell 1 Voltage

External 3 deg CL_|
mV || Calibrate Violtage
External 4 |deg CL
li : I
Appied E_dttEr[.r vaitage Calibrate Gas Gauge
mV || Calibrate Battery Voltage
Applied Pack Voltage
mV || Calibrate Pack Voltage
& 4-3. KRR
4.1.3.1 HERE
1. W& Cell 1 5 IN Z R HUE IR Z A% “Applied Cell 1 Voltage” Bt , #AJ5ikH “Calibrate Voltage”

HE

2. I Bat+ 5 Bat - R AHL LK izt N\ “Applied Battery Voltage” 7-EX , #RJj5i% “Calibrate Battery
Voltage” #E.

3. & Pack+ 5 Pack - 2 [A] ) H 5 4% E N “Applied Pack Voltage” 7B , 85k + “Calibrate Pack
Voltage” HE. WL EARTELE , MiAIL/E “Register” 5% L) “Manufacturer Access” ZF17a% FHIA
0x0022 fir &-KAT I 78 AT L FET.

4. %K Calibrate Gas Gauge %4 AR HE HE TR & R 45 .

5. SERHEERHAESE , BUHIESE “Calibrate Voltage” fiE.

4.1.3.2 BERHE

1. e “Applied Temperature” FE AN IR , 85 AR ERHER B IRILE S “Calibrate” HE. HA
(1)t FEE A 0 20 ARG TR B2 A LA

2. R R E NI (Calibrate Gas Gauge) 1441 AR HETR Il & R 4

3. SERREERHENS |, BUHILEH “Calibrate” HE.
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4.1.3.3 B

i i} BQ41Z90EVM It I AT 34T “Board Offset” £k , [Atk Battery Management Studio 1 AN21t “Board
Offset” FHEEIN

1. EEIFFMERE IN (-) M Pack - (+) 17 -2A HRE , FEAEH FET BfE0 P TReHE.  (TIAZ A
FET BEATRME. )

2. 1f “Applied Current” FE:H#i N\ -2000 , #Rj5i%F “Calibrate Current” #E.

1N Calibrate Gas Gauge F#41 LLAT K HE «

4. SERARRHAEE , BUHES “Calibrate Current” .

#iE
UEAk, WA DA FET AHERIE. ISR IR , ARz A “Applied Current” ¥

Bt

w

4.1.4 WLE B FHE

5 By SCA BB 07 B0O0T Lt R AR BAA SRS AT FH 1 S 8. DR 1) R K 5 FROB DT RE (1 £k 2% B 43 1D e 31284
Hi. AT LLTE Battery Management Studio H1[¥) “Data Memory” 7 £ G S4e 24

1. SdibAb R #EEGHT Chem Updater : GASGAUGECHEM-SW it T H. | Tl.com #/ii5 Chemdat X
BatteryManagementStudio ({3 H1 ) Chemistry SCffk .
2. 1%F Chemistry 154l , %3¢ “Chemistry” & .

Registers ™ Data Memory & Calibration « Chemistry
Chemistry Programming
Program Battery Chemistry

Most Li-ion cells use LiCoO2 cathade and graphitized carbon anode, which is supported by the default firmware in the Impedance track fuel gauges. This tool allows the fuel gauge to be set up for various alternate battery chemistries. Use this tool to
settings for any alternate chemistry if your cell manufacturer indicates that their cells use a different chemistry than LiCoO2 cathode and graphite anode
idude chemistry IDs that do not support Turbo Mode 2

Manufacturer Model Chemistry 1D Description Supports Turh.. A~
T A&TB LGR186500U 0100 LiCoO2/graphitized carbon (default) No
EATL 604396 0100 LiCoO2/graphitized carbon (default) No
FEBAK 18650 C4 (2200 mAh) 0100 LiCoO2/graphitized carbon (default) No
STl ICR18650A2 0100 LiCaO2/graphitized carbon (default) No
EG ICR1865052 0100 LiCo02/graphitized carbon (default) No
Elishen PP03376120A8 (3380mAh) 0100 LiCoO2/graphitized carbon (default) No
[ Lishen PP289791AB (2960mAh) 0100 LiCoO2/graphitized carbon (default) No
= Moli ICP10034508 0100 LiCaO2/graphitized carbon (default) No
= Moli ICR-18650G 0100 LiCa02/graphitized carbon (default) No
Mol ICR18650H (2200mAh) 0100 LiCoO2/graphitized carbon (default) No
= Panasonic CGR-18650A 0100 LiCaQ2/graphitized carbon (default) No
& Panasonic CGR-18650C 0100 LiCaO2/graphitized carbon (default) No
[ Panasonic CGR-18650D 0100 LiCoO2/graphitized carbon (default) No
I Panasonic CGR-18650F 0100 LiCoO2/graphitized carbon (default) No
ESanyo 18650 JCBFK16 0100 LiCoO2/graphitized carbon (default) No
[ Sanyo UR18650F (FK) 0100 LiCo02/graphitized carbon (default) No
fSanyo UR1B6SOF (H) 0100 LiCa02/graphitized carbon (default) No
ESanyo UR18650F (IT) 0100 LiCoO2/graphitized carbon (default) No
msDl ICR18650-20 0100 LiCoO2/graphitized carbon (default) No
E=SDI ICR18650-22E 0100 LiCa02/graphitized carbon (default) No
=sDI ICR18650-208 0100 LiCoO2/graphitized carbon (default) No
msDl ICR18650-20C 0100 LiCoO2/graphitized carbon {default) No
2SDI ICR18650-20E 0100 LiCoQ2/graphitized carbon (default) No
= Sony 18650GR 0100 LiCoO2/graphitized carbon (default) No
@ Sony US 18650G6C o100 LiCoO2/graphitized carbon (default) No
ESony US 18650GR G&F 0100 LiCoO2/graphitized carbon (default) No
ESony UST86505 0100 LiCoO2/graphitized carbon (default) No
= Sony US18650G4 0100 LiCoO2/graphitized carbon (default) No
ESony US18650G5 0100 LiCoO2/graphitized carbon (default) No
ESony 18650 GBA (2550 mAh) 0101 Mixed Co/Ni/Mn cathode No
@ Sony SF US18650G7 0101 Mixed Co/Ni/Mn cathode No
= Sony US18650G8 (2550mAh) 01 Mixed Co/Ni/Mn cathode No
ESony SF US18650GR 0101 Mixed Co/Ni/Mn cathode No
[ Sanyo laminate 0102 NMC 1-1 No
AT Iaminatn GEAAGN nina a0 tearken 2 hia L

Program Selected Chemistry Program from GPCRB file...

& 4-4. W R
3. AR RMEBATHT | Bl s “Chemistry ID” F45 .
4. EPHFREFHTHESITER ChemlD (12K 4-4) .
5. FF Program Selected Chemistry 15%H A5 8t 844 AL 22 104y
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6. 1% Program from GPCRB file 141 , LI%t )\ GPCRB T A ( {KiEfiiL T A ) S H ¥ Chemdat SO 3T 4 .

&E
FAIRWELE ChemID 323 IT-DZT , 5B & 244 TI /LE.

&
BQ41Z90 7 ZE#1) ChemID , 752 #56& LAFT#I1E ) ChemID.

4.1.5 EIfFEF%
¥ Programming %417 LAk “Firmware Programming” % 1. BL& 1R EEH 2 5 AT SN 2800 [ 44

¥ Programming
Programming
Perform Programming

Program a FlashStream (fs) file

Select Programmable File

Program Path Here |\bq-‘1:90_‘.’3_c‘_buﬂd_‘ sig.encbqfs v

& 4-5. ImIE R

4.1.5.1 XFNFA R RE

“Programming” Bt &1 _L 5885 FH FRIMG a4t , BRI bg.fs SR IMEE] N A7/l ds HH RS2 (1527
4-5) .

« f# /] Browse %4112 .bq.fs 1.
o %R Program 1%51 , ARG 255 R 58 .

4.1.5.2 FHNFFMHENE
“Programming” B# #1177 6 20 FIT- WA 1F 3 tH T INFE A d N (TS0 4-5) o

1. HERITHE—MES | % Browse #5H H4N bq.fs X4 o 3X A SO 235 i35 (1) [ 44 58 240Fn 538 .

2. {E Path for combined .bq.fs /1, % Browse #4135\ ba.fs X4 , Z X4 RE LR AFR (Bl
filename_combined ) , 5 & REIE 4-5. A& fs U S B2 d FAR RIS FW AT P e i3
H.

3. {E Path for encrypted .bq.fs ' , 1% Browse %431 A% ti.com 4L HIIN% bq.fs 3. XA SO P
AIEAM ti.com RETERIA bg.fs.

4. 1% Read FS from Data Memory , ¥ INAE A7 i &5 N A ORAF 2 S0 . 2545 BQStudio FE%EA R A Eon
Operation executed successfully ¥ 5.
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wf

4.1.6 BEXar< SMB [

1%~ Advanced Comm SMB ##4 |, %3¢ “Advanced SMB Comm” % 1. Ef&i% T H , AJ{#H SMB #
“Manufacturing Access” &1 M 241, 1HZ Kl 4-6.
Registers * Data Memory & Advanced Comm SMB | & Calibration « Chemistry| & Programming

Advanced Comm SMB

Advanced Comm

Config
Target Address| 17 | | 23
[Hex) (Dec)
Word Read/Write
Command Word Type
Send Cmd || 08 || 8 Hex .
(Hex) (Dec)

Read Word | 06 || 6 0x | FFFF
(Hex) (Dec)

Write Word |00 | | O Ox | 0006

(Hex) (Dec)

Block Read/Wite
Block Type

Read Block |00 | |0 | Hex b

(Hex) (Dec) 0%
Write Block ‘ ‘

(Hex) (Deq) 0%

ASClI

Transaction Log
TimeSta... Target.. Opera.. Com.. Llength Data (Hex-Value) Status ~

K 4-6. m &4 SMB HE[H
a5
HL SMB 174
AL SBData i /i (0x09)

- SMBus %, 4 = 0x09
- ¥ = 0x3A7B , XRT 14971mV i+ 75k HiE

K% MAC Gauging() LAM#i il ManufacturerAccess() Ji i IT.

« {E2%H] Impedance Track™ KI5 , ¥ Gauging() (0x0021) %% % ManufacturerAccess().
- SMBus 5. fir% =0x00. % =00 21

i | ManufacturerAccess() 2 Chemical ID() (0x0006)

* F Chemical ID() ki%% ManufacturerAccess()

- SMBus S5 A, @4 = 0x44. KX = 00 06
* M ManufacturerData() 12525 R

- SMBus . 4 = 0x44. EEEE = 06 00 10 12
- HE5 0x1210 , chem ID 1210
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5 W SO
5.1 BQ41Z90EVM Ho #4425 38 ]

AL B EVM RVE 225 80 & A Th R (5 B .

5.2 BB BHWYEA R

ATi{ BQ41Z90 A1 BQ77216 HLER B K BN FLES AR (PCB) i R e i L A S 3]
5.2.1 BESIR i fd i %

AR T BQ41Z90 LB RF. PCB 2L A

7
3 DPACKs CPACKs PACKs PONO 21 o nE I
cHo_P PCHG_P POSG_P 0s6_p
ovtn 13 3
T < DPACKs CPACKS
s ¢ gt J J PACKe PALK. CHG_S PCHG_S PDSG_S 036_8
- ns VoRR
; | CPACKs OPACKs 41 2 Bet
O & i R} R29 D4 _R104
R07
BATs 14 @ osero — vecs
Qs POSG P G vee
s e [ Jex ” |
s l :'D‘ enl ] c2o cs PACKs vee.s Rios
[ - § & —
& E OANGER HIGH VOLTAGE | LI R109 5
R70 s F ABjumpers shoubd UART
s C Jruse . OREG | I L] be placed on the
IS 109 headers for
;usnu Q. 0 — r -l " paralel power path ™0 R22
.
2 CHG_ P G - - & 2 Al jumpers
PcHG P G cus® RSS o il b £ shoubd be phiced R21
= P E ic lj PACK w on the bottom
3 3 a—EdEd ' pramsos ez SR
. i Lo Ezizizzearezz
- » rrTrrTr T T T T TrTTrT T T T
SOAT sCLt
»n 3 an s*
s = CHG_S. G * K o Chcmweicisen 2 )
- S BAT Dm
s ) | ‘”. [ ] otu an r_‘ ] 086_5.G oiad C20C18 C16C14 C11 8 D R ]
BEE T o P % W
8 g & @ E:s c26 SRN < hopd BC1RUP
sy *® w7 RT B Jr ik e PULSR n o
IS [; [T cis TO_UART?
247C25 SRP -— * o5 .
. o " . ez RX1 =,
= H
618 " o ™ R TO_JUNK L
s
3 REGIIS C4 C6 SOAO R106
N REGI) Lol
sy REGIN REGOUT E 3 el
i
voo REGOUT
$ T cAUTION. READ USER GUIDE BEFORE USE N L) E scLo
MAProctor EN L RST_SO $0_vo0 12Co_RUP -~
. 5 L
» ”0 Jue wr SPIOL SPISCK $M00  SPKS H"V'
W‘K[ s
TP2S ™e
h : R23 WAKE - seLPoRY *
& 4  OFETOFF
" CFETOFF » »
z
: BMS081 RevA s -
I .“ -
Ow- { TEXAS I:luv
= INSTRUMENTS =
For evaluation only; not FCC approved for resale. T
E T Tss I gy 28 72 1s1 110 rso 16
RTY RT2 RT3 RT4 RTe
— 3
8

B 5-1. TR 22 M BN Rl 2
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% sbae s DXISWOK | EXISWDIO Do RXD

scu
7F7 Tee e P10 hagtl P2
BAT+ 0
n_ S0A1
e scui Al sesck | semi =00 SPICS.
= SS1scx
2 S50
1=|8 500
1| 342 =S
1= | &2
Sls
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ne | 84 o ce
.
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2 5 seIscK
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als o seics
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7
e | &= 22-05-3081
»
AL
w (812
» |32
» (&=
w |8 > s
R1E
w &= - & 100 e
RC2 J — 2 .
— L RC3 _—»%g : L
- RA1_SCLO 4 — - =]
3 RAD_SDAD I
®
= RA_SCL1 i .o
L sy RA2_SDAL | e -
ol /] > =
D+ RST_SD 0 = | e | soac g . H.
BAT-
Lo L scu -
NC = L B | vss > > 22-05-3061
NC o o
R107
2 p x v | un
NC x
1oz us 1w PERD
vss = a0
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121 -
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Optional pull-up resistors
on SMBus lines powered 18R 50—
by REGOUT ¥ [R—
Pinouts to use for host Selection between parallel R27 C/10 discharge tevagh resiskes
interface and control and series power path to 20 A48 chins with 64V (168) wenld
. 23 drive the gate voltages ek o
REGOUT)) . 4 g g hatiery s wodd work
SOAT) = R32
Ras 354 . i 29 [*Tetod the STBAS2DK-T1.GES FET model = !
REGOUT)) 4 crETORE FETOFE cHO_3 - PSPICE s it wam sble 10 opersc as expeciod i
18 = DFETOFE % FETOFS cae 4 wih 70% of 33V mad full 33V,
scL1)) = 23 CHG_P <
_ J30 oo bl R385
o, O 1 428 3 200
o 10% 1 .
R38
R33 29 200
REGOUT )
10x 3 -
2CL0)) = reallel power path heve oo
cmecticn to PACK snd .
BAT fe BREG i s
T — = 1
= (o o
vig 5 : e o b
= 24 5 Ra2
External memory device can)
S X ] i 200
be programmed through SPI 24 T 2
from BQ7018
Re3
200
- 3 2
S S g ey FACK )
T 1 ReL
D =9 ? R45 R45
= 2 200
oD PACK d
1 54K sk 3 *
- — aF CHG_P = CHG in paraliel,
s CPACK ) FCHG_P = Pre-CHG in i
¥ oo , FDSG_P = Pre-DSG “06
in persllel, PCHG_S = .
9 Pre-CHG = senes, PDSG_S
l - Pre-DSG o sersen
FEND RS
200
RSt
Cell Simulator - Populate 200
shunts to use cell simulator
if not connecting a battery.
RS2
30 I-NK_SELE Voo o
JUNK_S/OIC
s> %
Dann Resistor is wed 1o roduoe
of FERE aoise for TEC e 242 4
B SuA max deaw for Flisk e neaded ot Jow cell count e = RS4
detection - shoukd et cmsse sy 942 e ™ & 200
e o we REGIS * B o &
& 1
* — e 4
=S
e 1o ® Rss
=244 5|y ¥ 200
=% =1 o
> e o
- gﬁ_. <

axr Hy——
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c28 28
il m
1 1
a OTF O )
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5.3 #PRH
® 5-1. YElEHR
(VA=) HE Zi=R i A HiES% B Sithe albetii] ZIEBRERE B Bri b e
IPCB1 1 EIV R FEL B AR BMS081 IR
1. 2 2 JF2% , SPST-NO , Off-Mom , 4.9mm x 4.9mm EVQ-PLHA15 Panasonic
0.02A , 15vDC , SMD
C1. C58. C59 3 1uF M2, B, 1uF , 100V, 1206 C3216X7R2A105K160 |TDK
+/-10% , X7R , 1206 AA
C2 1 100pF | %, Fig% , 100pF , 100V , 603 GCM1885C2A101JA16 |MuRata
+/-5% , COG/NPO , AEC-Q200 1 D
7% , 0603
C3. C5. C7. 35 01uF |H%E, W&, 0.1uF , 50V, 603 8.85E+11 Wurth Elektronik
C9. C11. +/-10% , X7R , 0603
C12. C14.
C15. C16.
C17. C18.
C19. C20.
C21. C22.
C23. C24.
C26. C39.
C40. C42.
C44. C45.
C46. C47.
C48. C49.
C50. C51.
C52. C53.
C54. C55.
C56. C57
C4. Ce6. C8. 4 1uF Kemet
Cc10
C13 1 047uF |7, F§% , 0.47uF , 25V, 805 GCM219R71E474KA55 | MuRata
+/-10% , X7R , AEC-Q200 1 %% , D
0805
C25 1 100pF | #% , g% , 100pF , 50V , 603 C0603C101J5GACTU |Kemet
+/-5% , COG/NPO , 0603
c27 1 22nF 0603 22nF 16V +5% %% X7R K AVX Hi%/Elco
Wit % PG RR  WEmRER
0.0416 0603 K HINE%: 16V 5% 22nF
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C28. C29. 13 0.1rF 7, ME , 0.1uF , 100V , 603 GCJ188R72A104KA01 |MuRata

C30. C31. +/-10% , X7R , AEC-Q200 1 %% , D

C32. C33. 0603

C34. C35.

C36. C37.

C38. C41.

C43

D1. D2. D4. 4 100V WA, EdRE, 100V, 0.15A SOD-123 BAT46W-7-F Diodes Inc.

D14 SOD-123

D3. D5. D8. 6 16V R, 559N, 16V, 500mW , SOD-123 MMSZ5246B-7-F Diodes Inc.

D9. D10. D11 SOD-123

D6 1 AR LED, 4.t4 , SMD LED_0603 150060RS75000 Waurth Elektronik

D7. D12 2 100V TR, ERIE | 100V, 0.15A SOD-123 1N4148W-7-F Diodes Inc.
SOD-123

D13 1 10V AR, 5594, 10V, 500mW , SOD-123 MMSZ4697T1G ON Semiconductor
SOD-123

FID1. FID2. 3 FEbRid. A REWEE NG | AEH AiEH A& H

FID3 1.

H1. H2. H3. 4 Bumpon , ERFE |, 0.44 X 0.20 , i# |iEH Bumpon SJ-5303 (CLEAR) 3M

H4 JE]

J1. J9 2 i EL, 3.5mm , FEH , 6 i E HDR6 OSTTE060161 On Shore
PCB Technology

J2. J15. 17 #J, 100mil , 2x1, 8 , TH 3,251, PEC02SAAN Sullins Connector

J16. J17. 100mil , %% Solutions

J18. J19.

J20. J22.

J23. J24.

J28. J29.

J32. J37.

J40. J43. J48

J3. J4. J5. 16 23k, 254mm, 3x1, &, TH B3k, 2.54mm 61300311121 Wurth Elektronik

J6. J12. 3x1, TH

J13. J26.

J27. J30.

J31. J34.

J35. J36.

J38. J39. J41

J7. J10. J14 3 RSk, L, HA L, 600, HDRG6 22-05-3061 Molex
0.100" (2.54mm)
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J8 1 Ui FH  3.5mm , EH , 5 E HDR5 OSTTE050161 On Shore
PCB Technology
J11. J21 2 HDR4 22-05-3041 Molex
J25 1 B 10x2 (L8 , 2.54mm | A, 10x2 {2 |30320-6002HB 3M
(B FE , TH B, 2.54mm [f)FE ,
BHR, TH
J33 1 3L, 100mil , 6x2 , 4 , TH B, 6x2 PECO06DAAN Sullins Connector
100mil , & Solutions
J42 1 B3k, 2.54mm , 10x2 , %% , TH B3k, 10x2 PEC10DAAN Sullins Connector
2.54mm , TH Solutions
Ja4. J46 2 e, 3.5mm [AlgE |, 2x1, TH 7.0x8.2x6.5mm ED555/2DS On-Shore
Technology
J45 1 R, 3.5mm, 3x1, %, RIA, Ui, 3.5mm , OSTTE030161 On-Shore
TH 3x1, TH Technology
Ja7 1 B 3.5mm , BH L 4 E HDR4 OSTTE040161 On Shore
PCB Technology
LBL1 1 PFEENTENRRSS , 0.650" (% ) x  |PCB k5% , 0.650 x | THT-14-423-10 Brady
0.200" ( = ) - 10,000/% 0.200 £~}
Q1 1 150V | {48 , NPN, 150V , 1A, AEC- |SOT-89 FCX495TA Diodes Inc.
Q101 , SOT-89
Q2 1 MOSFET N 74i& 190V 1.5A PPAK
SC75
Q3. Q4. Q8. 5 MOSFET N 74i& 150V 900MA
Q10. QM MICRO6
Q5. Q6. Q9. 5 150V MOSFET , N /4i& , 150V , 56A , PG-TDSON-8 BSC160N15NS5ATMA |Infineon €T
Q12. Q13 PG-TDSON-8 1 Technologies
Q7. Q14 2 60V MOSFET , N #4i& , 60V , 0.31A, |SOT-323 2N7002KW Fairchild I
SOT-323 Semiconductor
Q15 1 150V MOSFET , N /41 , 150V , 3A , PowerPAK SO-8 SI7898DP-E3 Vishay-Siliconix T
PowerPAK SO-8
R1 1 0 HFHL, 0, 5%, 0.1W , AEC-Q200 0 |603 CRCWO06030000Z0EA | Vishay-Dale
2% , 0603
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R2. R3. R4. 17 20 B , 20.0, 1% , 0.25W , AEC- 1206 CRCW120620R0OFKEA |Vishay-Dale

R5. R6. R7. Q200 0 % , 1206

R8. R9.

R10. R11.

R12. R13.

R14. R17.

R18. R19.

R20

R15. R16. 9 B EHBH , 100Q , +1% , 100mW , Yageo

R21. R22. 0603 [l 1608] , EME | i A5

R105. R106. SMD H 2% 0.0419 0603 50V 1%

R107. R108. 100ppm/°C 100mW 100R

R109

R23 1 0 HFE , 0, 5%, 0.05W , 0201 201 CRCW02010000Z0ED |Vishay-Dale

R24. R25 2 100 HFHE , 100 , 5% , 0.1W , AEC- 603 CRCWO0603100RJNEA |Vishay-Dale
Q2000 % , 0603

R26 1 0.001 HFH , 0.001, 1% , 1W , 1210 1210 PMR25HZPFV1L00 Rohm

R27. R33 2 220 HPH , 220, 5% , 3W , 2512 2512 3522220RJT TE Connectivity

R28. R35. 6 10k HH , 10k , 5% , 0.1W , AEC- 603 CRCWO060310K0JNEA |Vishay-Dale

R37. R39. Q200 0 % , 0603

R62. R89

R29. R30. 4 15 B , 15, 5% , TW , AEC-Q200 0 [2512 CRCW251215R0JNEG | Vishay-Dale

R31. R32 % , 2512

R34. R36. 16 200 HH , 200 , 1% , 0.25W , AEC- 1206 CRCW1206200RFKEA |Vishay-Dale

R38. R41. Q200 0 %% , 1206

R42. R43.

R44. R47.

R48. R51.

R52. R53.

R54. R55.

R56. R57

R40. R59. 1" 10Meg |H#iFH , 10M , 5% , 0.1W , AEC- 603 CRCWO060310MOJNEA |Vishay-Dale

R61. R63. Q200 0 % , 0603

R66. R69.

R75. R76.

R82. R83.

R84

R45. R46 2 5.1k M |, 5.1k , 5% , 0.25W , AEC- 1206 CRCW12065K10JNEA |Vishay-Dale
Q200 0 % , 1206
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R 51 YIRHEE (52)
(A=) &= 8 Vi ks B[RS fialbeais] £IERAGRES £ EHIER
R49. R50 2 1.00k | =RBESE , 1kQ |, +-1% , Yageo
0.25W , -55°C % 155°C , 1206 ( 2
ffil] 3216 ) , RoHS , &%
R58. R73 2 300 FFE , 300, 5% , 1W , AEC-Q200 (2512 CRCW2512300RJINEG |Vishay-Dale
0%, 2512
R60. R65. 8 51k |, 5.1k, 5% , 0.1W , AEC- 603 CRCWO06035K10JNEA |Vishay-Dale
R67. R77. Q2000 % , 0603
R78. R86.
R92. R94
R64. R74 2 4.7k HPH , 4.7k , 5% , 1W , AEC-Q200 (2512 CRCW25124K70JNEG |Vishay-Dale
0%, 2512
R68. R70 2 7.5k HFH , 7.5k , 5% , 0.1W , 0603 603 RC0603JR-077K5L Yageo
R71. R87 2 1.0k HHPH , 1.0k , 5% , 0.25W , AEC- 603 ESRO3EZPJ102 Rohm
Q2000 % , 0603
R72 1 300 HLRE , 300 , 5% , 0.1W , AEC- 603 CRCWO0603300RJINEA |Vishay-Dale
Q2000 % , 0603
R79. R80. 16 1.0k |#ifi, 1.0k, 5%, 0.1W, AEC- (603 CRCWO0B031KOOJNEA |Vishay-Dale
R81. R85. Q200 0 % , 0603
R88. R90.
R91. R93.
R95. R96.
R98. R99.
R100. R101.
R102. R103
R97 1 20k  |HiPH , 20k , 5% , 0.1W , AEC- 603 CRCWO060320K0JNEA |Vishay-Dale
Q200 0 % , 0603
R104 1 0 0Q Bk Fr=UHLFH &% 0603 (Al 603 WSLO060300000ZEA9 |Vishay
1608 ) , &Euft
RT1. RT2. 7 10k |#ABEFE NTC | 10.0k BR4Y , 1% , | [E#E , 5mm x 103AT-2 SEMITEC
RT3. RT4. [F#% 2, 5x8.4mm 8.4mm Corporation
RT5. RT6.
RT7
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(A=) &= 8 Vi ks B[RS fialbeais] £IERAGRES £ EHIER
SH-J1. SH- 24 1x2 YIRSE 100mil , P54, BE aRliE SNT-100-BK-G Samtec 969102-0000-DA  |3M
J2. SH-J3.

SH-J4. SH-
J5. SH-J6.
SH-J7. SH-
J8. SH-J9.
SH-J10. SH-
J11. SH-J12.
SH-J13. SH-
J14. SH-J15.
SH-J16. SH-
J17. SH-J18.
SH-J19. SH-
J20. SH-J21.
SH-J22. SH-
J23. SH-J24
TP13. TP38. 4 WS, WA, g, TH 216038 FH R AT 5010 Keystone
TP43. TP49
TP20. TP51 2 MW, @A, 26, TH B0 FH R 5011 Keystone
TP27. TP28. 4 MR, BEA ) Be  TH o BN A | 5006 Keystone
TP29. TP30
U1 1 HABAE 1Q MEEE K 3-16 AT Hh | HTQFP64 BQ7016PVPR AL EE (T1)
Ha I
U2. U3. U4, 12 HA 10pF %, g dERN 6V,  |DPY0002A TR (T1) TPD1E10BOGDPYT | {4 2% (TI)
U5. U6. U7. K 0402 35 1) ¥ iE ESD
us. U9. DPY0002A (X1SON-2)
U10. U11.
U12. U13
u14 1 BANEIER T, ST 3 1% | TSSOP24 BQ7721602PWR TR (T1)
16 7 5 AR B8 7 e ) E SR AN
Lo
F1 0 1K 4 | 30A , 62VDC , SMD 9.5x2x5mm SFK-3030 Dexerials
Corporation
SD1 0 Micro SD ##:2% , A1#E 1.1mm , 8 Molex
fIE , @ 1.4mm |, -25°C &
85°C , RoHS , %k
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Impedance Track™ is a trademark of Texas Instruments.
Microsoft® and Windows® are registered trademarks of Microsoft Corporation.

T s N L& B A E I

7 FEINACES (TI) AR

o fEJNACES (TI) , BQ41Z90 K /H Dynamic Z-Track™ #2172 71 3 1A 4 714 BEAE 5 7 1t 6 572 7% B¥i 3R
o EMAES (TI) , BQ41Z90 A Z=HF N

o JEMANES (TN) , BQ77216 A B AR 11175 /T 3 72 16 155 BEE S T 1 19 /L 1 AL JE R 45 B
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ERFRNRREH
THERHFREEEARNTEMELE (8FRER ) . RUTAR (8F2E)1) . MARHEMRTTEN, METE, R22EEMEMER ,
FRIEXAREETREEMATRERNER , SFETR T EH Y., EREARFENER SR FRIBEME =5 MR=RNHERIE
XEFRAEER T @B RITORETRAREA, SFBTREUTE2HRE : (1) HNENNARFESEN TIF R, (2) ®it. B
EHMREHNEA |, (3) BRENNABRZEMMEUAREAEMIERZS, FERE, KERHMER,
XLEFRRMELE  BFZTEH, TI BRENTRXLERRATHARETFEARN TI ~ROMA, FPENXERRHTHBEFHRER.
BEREAEMEM TI DIRFRNBEFAE=F DR, ENEFBRZREXERFNEATY TI REARERNDEARE, B/E, K
K, HENKES , T HEBEFAR.
THRENTRZ T HEERRR ticom LEMBARAZRT FREMHEMEAZTOHIR. T REXERRATLT RIUARMESNER
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