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A, AR AREARNAl ARE Zhe R wiE El e WAl Se AR

webd, wEe A FE FUs A4 culo]2Ee Al
§57) A3 FulE A% Crtel el wEEE BUEPY

& A oH] A (reserve state)?] ALES &
o245 golsHA = = U,

w59 1§

ANE ANEE Folg A4 uols el wEelE wUEPeE Axue Agad. 4 5%, WH
b FOUS A rtel o] AEe FFeE Bk Axge WEY F4 JUE wUHIAY. oz, i
Helol 34 Ausk ve) 249 oul g9 =9d W, Asge W Aghe BUHREY. 1 ¥, u)

& £2
Helol mUEYs dgdel mel 248 F9 Ade] =9d W, Axge Fug A tulelas A4Y AL
Az .

w9 AAdEel A, WD F4 4UE BUHYSE e W 34 duE nIggs] A e
b Aol E AHgEHE A £

2 A B, HE e T ATt vE AAE Y] &% 22w, 1 PHe FUHHoE Fue
WA tupe] o] AbgAfe Al H A el S %k(minimal state of charge value)S T2F#Holsle 3s X%
Ela=

P Ard oA, HA& H FHRS T 1% e o).

29 AN dEdA, Mg RYUEHEE Ayl vE AR FT9 dY olste g AAE o dAA Fs)
E(transient dips)S Z& A9, ALFL WHYZHE Fol& HA futojxo] o3 Ad&EH dES AT
o

29 AA g, WEZRFE Fo§ Az}t tuio]ze o AEFH HES TAATIE A, W HY
(brightness)E ZAA7|E A, 297 EE5S #4471 A, 9 gtje EAAY(radio transceiver)E AT

A7 A T sty ol 2
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B HonE
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DDE(HAE )5 Haas i U4 ade Haas)s e 47 9 38 A% duel 25, w84
FeAAL o) Fo] Add, = QEE dolHE AT F Yt BE RAS TR, oo FIEA @

FAS Aol Ved WHE 2 TRAAEL A kel Zo] HIFE #E5Tbs 4G A AgE 4 9
E, 2= /e dolHEA FdE 4 Advk.  FAFE Axge] AFH #d5Tbs A uiA o AFE 2=
2/ HolHE d5stan AP, AFH A2YS dHoly FREY FZ=2A FEEHI JAFH A=57Ms A
F ulA el A44E WHE 2 Z2AAES St

wgh, 2o Ved WHE 9 ZEAAES FEdo EEE Ev A U x¥8dE 4 Jdrk. oldd EEE
T AXe, 58 7538 74 3 Z(ASIC: application-specific integrated circuit) ¥, T= X2 E
Ale]E o]y o] (FPGA: field-programmable gate array), 574 AlZo 54 ATE9o By T FT9 RS
Adste HAE Ev T Z2AA, 2/ dA EHAAY olFd Jidd tE =g E 22 tjdlo] X~
& X8 F Jou, oo wEHA F+e stedle] REE v A7 @45d o, 1AES IR EC
x23E UHE 9 Z2AAES TS

e

lat® AAlde] W& wEeE XY P8 Fo& A butol~E =AY, Foi& A tuke] 2 (100)
Wi ] EUEE R BMU; 104)el AAEL, AF 7R AEF7](108)F T3l A28 (106)0] AHE = viE
(102)& Eggth. BMU(104) = B4l BA(110)E F3l] A=71(106)3 F4lskar, BMU(104)= wiEE] 7k Aol
A (112) & E33H}.

Fo& AA Ynke] 2(100)+= 2REE, HEY HAFH, ¥E AFH, Ev 499 vE HFE fulelzag X
ghalut ool =ghE ] k=, wiE Pl o3 dE FFEE Aol dA tupel 2~ 4 gk, wiHE(102)+ F
-8 A tiutol e AE I 7bee 1ol fF wiHE Y 4 i, dej9 R 7Ed vk, 4
- A Bl A, HiEIE](102)F & o] Exe] mige] H/xEe wiEE] AS 23

BMU(104) &= ®lEIE](102)2] At 2 AF 244 AL71(108)5 T8l vig g (102)dH Fejves AFE ZUHY
b, BMU(104)= A 2E1(106) 0.2 KB o] Mo I RAA i FU3 A Aoa] 2 o g BE Hol
WA o dE g Qv EE, AN AAeEelA, BIU(104) ek Al=E(106), LA wlRe (A H A o
) e HIEA HEE(EAEA et 2 FoE AA yube]2~(100)9] e HAaAAES FFE 7
o AZ2E(106)S, E ladd MER EAWAE FRAR, Fu8 A tube]~(100)9] EE OE Ve HES

e £ gk o] FEed

e ] 7k Aol A (112)F WiEE](102)9] Fd AHE EUHHS, wiEE(102)9 =4 AdE EUHAEE
T UE =S H/EE AZELOR FHEE 499 ZEALY fAUSFI F k. 2ZE AA S A,
e ] 7k Aol A (112)+, WiEE](102)9] A, wiHe(102)25Y &8 AfF, ¥iee(102)9] wige] 33
2 Ato]E% o] (chemistry and cycling history), 2 B2 (102)¢ frALgE wiE & 7|Z8= de dlo]
E X35 oo FEHA = ¥E ARE AREST. T3, wiEE] sk Aelx(112)E sl (102)0] ik
g A4 du %S vehdle s AFet. wE Z2A-E dH] 838, Fo8& dA tinke]2~(100) 9] A
FEE AxgAtel o f¥d vy A" @Y 5 dAY, wEE 7k Aol A (112)00 o g viE #](102)
A AHe EUE™e] glol, FAA Pré%“é% a7 e WMEEA aiE e 7k Ale] A (112) ] &)
AP AL 1Y E ALY 2 A ‘3%2?4_ g AAREI A= Ao tE ;Y F vk, dF AAdEA,
g AAR on] &3S BMU(104) E= A2E(106)3 28, Fi§ A= oule]2(100) el tE o A%
o}
z}

b, Fulg A% tutel (100 wEel(102)9 e fe FEA. Ae] wEel (10294 A%
W, e Fh2 AelX(112)E ME (102)] F3 4 3 A12=(106) N 7] o E]
b2 ARIA)e 93 BUEPE F4 AuolA vel AR v 3 W A APk, A2(106)
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= A (full state)olA mE] AAE B &S Wl Ao WEE, == wH2(102) 9] ZhAl dHE
Frol8 Ak tuke] 2(100) 9 AREARANAl AEE = Sl= dele] thE e FHomA taEeldrt.
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ok o] el ERSEH, BMU(104)+= wiER](102)9] F3 FEZE 199S T4 FA(110)E &3l A28 (106) el
Aersih, BMU(104) &= 2 dgeolA Hojuhx] ¢kx vlE]g(102) T Aol HA EE Yehe #g Al
H(106)e AL ¢ k= Aol fosok gtk oA, BMU(104)+= A12=¥1(106) o) A wlE 2] (102)9] =
H7F Ful8 Ak gulo] 2(100) 9] AREAMAl HaEdold & e 09R T =2 JFY w2 S dduds A

EXR NS

S BUC0OE WEE(102)8) e BUE@E, BI04 o) WEE(102) 258 245 Agko] n)g
A48 F9 A 9@ ua e 1029 FH FEE 1992 FA 31100 B A9 (106) A
& AU, BUA0DE, WEIL102)2RE S48 Aol v F sht ol 4e Tesht ol FaHAL
e Aol Tzl vie A4E FW Agel £9% Ao W4T 4 vk vl A4 9 AG olakal
QA A FakEel £, A% AR, wE Foe, = v 498 B9 A olshe] B4 gE E= A%
Ask 574

EH, 9y ANEA, BU047E M2 A4 F9 A EE P9 te v 249 £H A9 olge o
oolgel AAH Ash AeE sk 9, BI04 ME (1002 E el Agkel vl A4 Fu Ag
of £ad Ao W] A, BU0DE Frig A% tukel (10009 sht o gl Hassel o8 A%
g A9e 42A717] A8 B FAAI0EF 3 A2DA0AA AEE wdvh o)A, BI04 A2
(106)171 WE (10023 Ele] Akl vie] AR o AAA A FehEol viel A4 Fa A% ol
ha QYR Fol, A2RA06)E g AYE F sht o4 Batol MEIPQERE AFY DS PaA
4 5 ok el Mg 4aA7, 2uAY BES g2, Bt oo EdAns ge A 54 du
o|2% Ahe

3, BWUI0H)7F 5=, Fuba, B AE AREeA g vE ddd SE#ES 2dehs, vE 244 9
O

et olste] o ©e dAAHQ] M AsES SATA wE, BMU(104)+= AlZ=8I(106)d Al 541 FA(110)8 &
d el 9], e 20A9 EFS U #HaA7IAY FU8 AA gule] 2(100)9] sk o]k HE glAi
258 AuRste A T2 F7He ZXES Fs] A% AEE AEE ¢ g A=E(106) 3 FH

a9 2AEE Yl WAAS FUE AR Hebe]2(100) 9 AREARl Al HAaZ ol = Sl

BMU(104)7F 8lE12](102)2] ko] wlg] A" T Aol =g Aoz FAASH, BU(104)E FolE Azt
gule] 2 (100)7F A - ALg ez 4 4 QA s AEE, B4 HA(110)E oH A 2'(106) o Al A3k
A
(e}

o AAY ALg dEE o @A (hibernate) AEl, Atk AH, EE alE(102)Z25EH AEHE F71
AEs HrSA7IAY FAAZIE 99 e dHE 2T F dou od A= et 2R AA
el A, o] Az ﬁﬂlﬁ Az tuke] 22(100) 7F Athe-Eojof 5 A" (106) o Al Vel = ZH2E A3t
= As X F oy ol R@HAE B

gl 24" T Ak, Fulg dA tuke] 2 (100) 9] AZAA E= AREAR] o] deE 4 9lar, FulE
AAE Huko] 2 (100)7F, wHEIE](102) Z5-E QIEHE F7ke] A™S HASAZIAY SAXE AdE AR A
He, AA ddsta deole &4 = Fl& A tnte]2=(100) Aol e Ao w uighAsA] & dF
glol, 594  U=F arld FEsESE A9d & AdS5S Fosor vk did, AAe & §Fat AF
Aol ME, wiE g (102) Z5-E19] Hko] A Mt brownout voltage)ol =&dl7] Hell, Folg Hzb yulo]x
(100)7F A4 AAstA Avked o AES, T Ak Fog dx tupe]2(100) o] tigh A xSt 9= &
3 =A A" 5 Ao

% lbe Ao F2o AHS w71 fdE) A= el HAZ, T 7HA dAARl wiEE el T G 2
TES TAgT. agEZe AR AMES AxEE S 57 A8 & b FEL A% vEE =AHA
ool frejafof gt ﬁ}ﬂrﬂ gz gaEdgeld S A o wiEE &% 54(122)& BANEL, ® 1b
o] A& Ao £4 & yxaZyold A AH(126)2 AMgdte v, e ag =z wleg At o vl
% F4(124) S BHARSHL, = 1b9] 95 e 4 5 wiEE d9H(128) o2 ARE-grt

Asg vfe} o], Fulg A tule]2(100)9] T2 w2t el e g (102) ZFE whA vzt whEl, wiE
g 7k AlolA(112)o] o3 ZA" T3 el v 2 ou] &S W 212, ARERel Al t2Ee olst
71 913 BMUC104)ol] Jaf A[=8I(106)o Al HiLgc). o taZdeld 2 ZH o wigy &% 34
(122)°l o3 EAETE  Foi& dAF oupo] 2 ( 00)7} HlE 2] (102) 238 AHS A A& wet, wigg
7k AlelA(112)el oJ& EUEPEE mEe(102)9] T4 e, vE 249 v &% sdd WA Al
% wold FHo|t}, & 1bo] EALE AAd Sl A, 1i%‘(106)% Ha T A o] AAldeAE 1%)
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Brp ure wfEE(102)9] FH AHE AREAIA HxEdelskA Fael  fFojsior drh. SR
AN BN E, Ha FH s FuE dA tute]lart A ARE FEE 7] AIAE wi7hA] ol aE
g o] f T},

HiElE] 7k Aol (112)7F viE 8] (102)9] ZA ezt mlE] A4 oy &% 593 FFo R AT
HASE, BMU(104) = HlEI 2] (102)9] S4 AE7F 1% AL A2 (106)0] Al Badch, I F BMU(104)+=
HiElE] Mk o wiElE] &% A (124)e HARR wRel Zeo] wiE e (102)9] HMYE EUHHT.  Fu8 A
tube] 2 (100)7F ¥iEIE](102) 2HE 8-S A% whxd YAl el wheh, wiE ] (102)9] At T A (13
4ol =g u7px] "@ojzick, o2 HW, BMU(10H)E T4 HA(10)E F3 A28 106)eA, =& (10
2)E5E F7he] AEe] QIEHE S THA7IE FHE Fd8 HA gnke]~(100)7F £ RS sk At
- AeE Agett. \eE HdHl, 5 F wiEE d9H(128) Aol T M (134)2 txEHeld T AH
(126) % 4<] 0%9t dd= HAMHT

oA e, wlEE](102)2] Hste] Fu Agtel =galeE A3, wiEE 7 Aol (112)7F #iE (10
2)9l Zd Ae7t vg 24E db S (A daZweld S AuH126) F A4 0% Fdsitta 94
sk AR Abele], wiEIE](102)9] T AdElE dnl 2 dE(132)e] o8 vreEhtar, Foilg dxp tjupel
(100)l oJ&l] A& 745 3frt.

% 2 AAldel we Folg dA gutel U9 wiHEE RUHPSE T2A2E YEhE S5EE BN
E}. A, FoE QA dulelz o] wielele] Fd AEI(SOC: state of charge)7t EUEHATHEH 202).
1% S0C7F W'l AA® b &% olahrt ofy e (Al 204), ZEAAE wHA 2022 HEob zith. SOC7F
me AA" du & olstebH(PA 204), TEAAE SOC7F 1%t FUstha Badt(dA 206).  wiE 2
Aohe RUE R EA(AA 208), weF T A9k olatrt ob et (GAl 210), ERA2E B 2082 HEo} 3F
o RUHZE e dgte] T gk olstetH (WA 210), FulE MA dupelai: AvkRHU(HA 212).

MAE gz 2 4y e

st AAldEe dest A oA @AY HHoRT AAHJY. TRAELS 7 oS
WAt AY =rgtsle = owr) ofyn,  wEka, B2 Ay wgo] GARENA WE Flojty, ES, A7
MAE 2 HEE AgstE = Aol ofyr,
k=3
EHIa
(" ~ E4 33 . A
110 Aew
106
BMU I
Al A
104 § ~
— 17 108
CER!
Tt
Aol LEE
112 102
I I
%7 Fuoig A
ubo) &
100
\\ _— J
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