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TR 280 S Y B R 3t T R A%
fin &

LTC*4011 $& (8 T —Fl R F /N B35 1B A1
TEAFRY S ~ RA SR PO ST R T % - €
FL4E — > 550kHz PWM. FRLIT J5L4% il 5 A1 B A7 0 75 Y
FEHA BN ~ WAL b Pl e g o

LTC4011 7] E shi& I DC 15 Bl #e 148 A DL HL it
W3R o il — S TE 9 FE I SR KT ™ I PR 1Y L Y
Tt HL « LTC4011 REW [RI B R A —AV F1 AT/At
I LA > FEATAR I [ (19 B s o AnR
TG - AR R FE LA R 2 5 B B 81
AT T LT R TR o ISR AR — R TR
FAR 2 )G ECR 0 NHZ IC IR e B R -

LTC4011 BT 78 FL4RAF B9 18 B 2 B SEBRFT L
ISP 18] 1 5 DK - 42 FEL L SR A S » FE LR AR B R f
fie /N R R U B8 PR O B - Bt S0 s L T Bk
FEHLL 1L ZHONT il 5 | BRI -

4 AR P L B4 R SRR T (R R IR A AL T %
FLIRZS o TS ik S AE Xt e 26 1k 7= AR AT 9

N X J=IA
m R AR TR 32 BT 4R N
B 5
AT ~LTC FILT B4 SREMAEH - PowerPath 24§/~ RIKIRI#E ©
FAEMERYAESERBEENSR
do AU R
2A B e AR
FROM 10 N
ADA;TER 141 —— E(‘%EM 2A %ﬁﬁ EE?‘H.’}E EE.E‘],H;B
4.5V T0 34V < 10uF
e 1IN (€ 1C 4 T)
[//3‘/ —{FAULT TGATE—| 1.60 42
CHRG ~d
—l7ac o 155 SN 40
—{READY BGATE 10uH h I, 5
o 150 ’ ® 3
LTC4011 = < =
= e SINGLE CELL
; DCIN  SENSE 3 S 145 |~ VOLTAGE // '\ 3% T
S20k TIMER So0sQ 5 ! =]
320K b3 = BATTERY —,/ 3
L 3% BAT 1 41'407 TEMPERATURE .| ¥ 5
= = - c
GND 0k p 3L — S35 = 2 2 &
T e T E
L 130 v i 1A 30
1T r

= Vet VeewL
INTVpp  Vremp
1 < I
0.1uF 0.033uF oosenFgask L
ML 976k |
I

-4-1 / ‘ ‘ TOP OFF
} 2-CELL 125 o
T Wi o o 2 o @ w0
1 (2Ar) TIME (MINUTES)
_____ 4011 TADTD
o
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LTC4011

s bt B K B E 5

Hi/LATHAER

A N —
Vee Gt AHJE) 2 GND 0.3V & 36V P VIEW .
DCIN Z GND oo -0.3V £ 36V oo [1] 0] rer
FAULT » CHRG ’ Vcgir » Veprv » SENSE » BAT » AU [2] ‘r**ﬂ‘ [79] READY LTC4011CFE
TOC =, READY £ GND........coou...... 0.3V & Ve + 0.3V cHRa [3] | } 18] Vee
SENSE 2 BAT oo 0.3V C“M%% L %%WME
GND [5] | | [16] PaND
CHEM ° Vigwp 8 TIMER % GND. ........ -0.3V £ 3.5V Var [5] } L } 5] BeATe
PGND 2 GND et +0.3V Vrewe [7] } } [14] INTVgp
TAEFREIR BTG R (12) Veer [8] | | [z3] oo
LEYE (3 veor [8] L [i2) ear
LA (T 3) o . ] sense
WA O .. ) FE PACKAGE
SR B CBRZERTE] 1O D) e, 300°C 20-LEAD PLASTIC TSSOP
Tomax = 125°C, 6. = 38°C/W
EXPOSED PAD (PIN 21) IS GND. MUST BE SOLDERED TO
PCB TO OBTAIN SPECIFIED THERMAL RESISTANCE
TTWREIR & i ATR
JOHRTY ¢ fin #PBF  JCALRIEAF ¢ N #TRPBF
FEARTI B AEARIT ¢ hitp://www.linear.com/leadfree/

X FIE TARR B R S & - WA AR -

HLUREPE  ubiik @ 3md5hia & A TARIETEE » IIDLE Ty = 25°C » Ve =12V » BAT =4.8V

GND =PGND =0V - Bkl -

w5 E K1 [BME B BRI Rf
Ve HLIR
Vee WG N e ®| 45 34 v
IsHDN N SR T (F 5) Veo = BAT = 4.8V 5 10 uA
lg RS SR (Y1) ° 3 5 mA
lec TAEHLH R FERLRE o ToAR ° 5 9 mA
Vuvio SRED PR L Vo HTF ®| 385 42 445 v
Vuy(HysT) IR RSB i EL 170 mv
VsHoni AL IBR LR DCIN - Vg * DCIN L7+ e| 15 30 50 mv
VsHpnp AL IBR L R DCIN - Vg » DCIN R & ®| -60 -25 -5 mV
Vor TR REN TFR AL Vg — BAT » Vgg L7t e | 400 510 600 mv
INTVpp F2HE 3%
Voo i L T [ 45 5 5.5 Vv
oo SE L (7 6) INTVpp = OV e | -100 -50 -10 mA
INTVppmim) 6 L LI Vo = 4.5V » Ipp =—10mA | 385 v
bl G [
Var 6 L LI RL = 10K 3.125 33 3.475 Y
| 3.05 355 v
lRT xSk Vgr =0V | -9 -1 mA
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LTC4011

HLRE VB ki o Sonisishiit & A TAREERR - FWILE Ty = 25°C * Voo =12V » BAT =48V »
GND =PGND =0V » BAE4F 90 -

5 E S0 B OB RokfE]  efr
PWM L
Vis BAT — SENSE 4 J& 1 45 H Js 0.3V < BAT < Vg — 0.3V (i1 5) 95 100 105 mV
(‘P 3t H) BAT = 4.8V ®o| 9 100 105 mV
Vpg BAT — SENSE Ti 7t FL & 17 L& 0.3V < BAT < Vg — 0.3V (i 5) 16 20 24 mv
BAT = 4.8V o| 16 20 24 mv
Ve BAT — SENSE " 1. %1 75 Hy 0.3V < BAT < Vg — 0.3V (i 5) 6.5 10 13.5 mv
RN BAT = 4.8V e| 65 10 135 mv
AV, BAT — SENSE H JE 447 5.5V < Vgg < 25V » Pl FE +0.3 mv
IgaT BAT #ir A fi B LI 0.3V < BAT < Vg — 0.1V -2 2 mA
ISeNSE SENSE #ir A fii & LI SENSE = BAT 50 150 uA
lore i A B LI SENSE = BAT » Vg = OV o -1 0 1 uA
frve I FF A% ® | 460 550 615 kHz
fmin e/ INF AR [ ] 20 30 kHz
DCwmax T ONE 98 99 %
VOL(TG) TGATE %t 1 A AP VCC >9V - Tk [ ] 5 5.6 8.75 vV
(VCC —TGATE » 7 7) VCC <75V I [} VCC_ VCC V
05
Von(Te) TGATE i H HL Ay 1o LT Voo — TGATE » 1%k ° 0 50 mv
tr(Ta) TGATE L] CLoap = 3nF > 10% Z 90% 35 100 ns
tF(TG) TGATE T pHst[a] Croap = 3nF » 10% % 90% 45 100 ns
VOL(BG) BGATE % H B FE A AT Te [ ] 0 50 mV
Vor(sa) BGATE fii t HL I Ay e i T Tetn# ® [INTVpp  INTVpp v
-0.075
tR(TG) BGATE b Ftsf[i] CLQAD =1.6nF > 10% % 90% 35 65 ns
tr(r) BGATE T BT [a] Croap = 1.6nF » 10% % 90% 15 65 ns
ADC i\
lLEaK | 00338 U L0 OV < Vger <2V 550mV < Vrgyp <2V || +100 nA
FeHLBE TR
Vgp P B2 AT DR PR e | 320 350 370 mv
Vaoy HL It o R o 185 1.95 2.05 v
Vre B/ VP FEHL L E e | 850 900 950 mV
Vrosr L 7 R FE St R L e 117 1.22 1.27 %
AV1ERm -AV & CHEM = 3.3V ({48 H3t) o 16 20 25 mV
CHEM = OV (3R & i ith) e| 6 10 14 mv
Var H3h T SRR Ve FRE e | 1275 1.325 1.375 %
ATrerm AT &1L (7 8) CHEM = 3.3V (H4mHL it o 13 2 2.7 | °C/4r4h
CHEM = OV (S FLith) e| 05 1 15 |°C/4or%h
Tmin /N FTHLIR BE (11 8) Vewp LT [ ] 0 5 9 °C
Twaxi BAFTHUG SR E (T 8) Vrewe FFE > RHFATIFRIBME o | 415 45 47 °C
Twaxc TR PR IR (1 8) Vrgwp T BRIEEF A o 57 60 63 °C
VTEmP(D) Vremp 5 M TR LR e 28 33 %
Viemp(p) IR e | 130 280 mv
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LTC4011

HLREPE ki o Sonisishiit & A TAREEER - FWLE Ty = 25°C * Voo =12V + BAT =48V »
GND =PGND =0V > BAE4FHIED -

e EX G [ME sowis Bk R
7 HL 3 e i
AtTIVMER PRI SR 2 e -10 10 %
Atwax B E E N AR 2 Rriver = 49.9k e -20 20 %
F, 08 5 45
ViR INFET 1E [ 8] 37 H DCIN - Ve ° 30 55 100 mV
VoL (inFeT) it FL AR Vo — INFET » Jefizk ®| 375 5.2 7 v
VoH (nFeT) i M P PR Vg — INFET » Jo 2 ° 0 50 mV
tOFF (INFET) INFET j’:%ﬁﬂil‘gﬂﬂtlﬂ CLOAD =10nF > INFET & 50% 3 15 us
VoL i LR (ILoap = 10MA) Vepiy ° 435 700 mV
BT FAR A [ 300 600 mV

likg it U FEL 3L B R A 0 Vour = Ve e | -10 10 uA
i (voiv) fir A\ LI Vopiv = Vear (FF41) o -1 1 uA
Vi LNGENE (i CHEM (R &(Fa. i) ° 900 mV
Vi i A\ FLHE CHEM (4% ith) o 285 v
I iy A RAG CHEM = GND ®| -20 -5 uA
I LENGERT = CHEM = 3.3V e -20 20 uA
T 1 ¢ SR i R AE (B2 e 88 1% S 1 o R B i T R % 4 IrERAR S MR N IE « BT 885 i

Einic WA o A EY L GND g% » Gk 5lEH -
H2: LTjC;tOll %O"C ES) 7$°C ?ﬁ%ﬁ{igiﬁﬁérﬁ%%ﬁﬁiﬂﬁﬁg 5 ¢ X LEPRAE & B 3 2 R A S SR AR TIE ©

B3R - 0°C 2 85°C LRI GIRPRIEIL BVt ~ HEES 6 : S LA TR FRINEE o VI R RS R 74y -

LRSI BRI KT A S
3 11’52";‘5?@ .TJ(ﬁﬁfﬁ‘ 1) Hﬂfff%ﬁ?ﬁ]'lfg Ta DRSS B B 76 il '

P (AL * W) I * 0T B8 ¢ S HIE A T RS AR ST BRI

Ty=Ta+6ya°Pp

TR I N E R W5 - 1% 1IC RAMTEEE SR
P R AR B BRI I RE - M HVRIP I RELE
Rt - FhilA AL 125°C © B TATHENRK TSR
PAEA T e SR TR T e s R b

LB 45 o FELBH #8 BEL{E S £ % — 4~ 10k NTC (B = 3750)
SRR » T o FRAE R L A2 P 94 52 Vpwp FLUEEI
ORI
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LTC4011

e B PE GE ¥ fiE

1C &4 PSRk i 2C &AM FEUR T
1.65 36 175 55
4 SERIES NiCd 1300mAhr
160 \ﬁ e 1.70 | SC CELLS CHA‘RGEI‘J AT‘ZC 50
. N @© g w
s / I S 165 SINGLE CELL__ 4 -
o 155 | 32 . o VOLTAGE 4
5] SINGLE CELL 1 B =3 | | / B
= VOLTAGE /] 1 5 = 160 40 =2
5 youia H o / =
3 150 4 30 2 3 ‘ ‘ =
- ! 3 155 / B3
3 i 3 - BATTERY 2
o | =
8 145 Fe 28 E & . TEMPERATUFEI/ a5 2
= /] TEMPERATURE /] |\ S = T L S
< 140 L 2% ™ g T m
= / - = S 145 I 2A %3
1 = 1A = CHARGE CURRENT =
1.35 24 1.40 | | | tad—Y 9o
’ CHARGE CURRENT ‘ ‘ ‘ ‘
1.30 LI | 22 135 15
0 20 40 60 80 0 10 20 30 40
TIME (MINUTES) TIME (MINUTES)
4011 601 4011 G02
0.5C & TR i h HL it N [TRR (451 Pl i) S5 /v T E TR (Y e i)
1,60 45 370 950
4 SERIES NiMH 2100mAhr
AA CELLS CHARGED AT 0.50 940
1.55 ———— /] 40
= SINGLE CELL @ 360 930
et VOLTAGE = 920
61,50 3 B3 - -
= / =X g 350 2
5 | 5 = 910
g L1 I Dt m = [ — =
i \ = el w
=145 J NNE 8 & 900
= T | _d===7 BATTERY N R — = | _—
=3 = TEMPERATURE ~| 2 2 340 S 890 —
w -~ > >
2 1.40 fpe 1A 2% = 880
= CHARGE CURRENT =
145 050 20 330 870
TOP OFF 860
1.30 1 320 50
0 20 40 60 80 100 120 140 160 180 200 -50 -30 -10 10 30 50 70 90 -50 -30 -10 10 30 50 70 90
TIME (MINUTES) TEMPERATURE (°C) TEMPERATURE (°C)
4011603 4011 Go4 4011 G05
- N e Y Y N e ETE
H 3 P PR (0 i) B it i T PR (Y i) AV &1L (F5:- 1 i)
1.375 2.05 0
2.03
1.355 2.01 -5
1.99
S 1335 S1.97 // \ £ -10 NiMH
4 — 8105 \ a
5 ] = g | 2
S 1315 2193 2 15
> = =
1.91
1.295 1.89 -20 Nicd
1.87
1.275 1.85 -25
-50 -30 -10 10 30 50 70 90 -50 -30 -10 10 30 50 70 90 -50 -30 -10 10 30 50 70 90
TEMPERATURE (°C) TEMPERATURE (°C) TEMPERATURE (°C)
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LTC4011

e B PE GE ¥ fiE

A8 I 2 1 B
20
RimeR = 49.9k
15
R e — =
(;:I“ 5 -\\—/
=
2 o
o
&
o -5
=
Z 10
-15
-20
50 -30 -10 10 30 50 70 90
TEMPERATURE (°C)
4011609
Tour = 2A B C BLEY R
100 ‘ ‘ ‘
9B T —
DCIN = 5.5V L]
90
DGIN = 20V
S Va
o)
2 80
il
75
Tl
70
65 I
60
0 2 4 6 8 10 12 14 16 18 20
BATTERY VOLTAGE (V)
4011612
i SEE W N kR
8 Ve =20V
2
S
o
2
£ o0 ;\ 50°C
o
E 4 /\“4\2506
3 0°C
\—
-2
-3
0 4 8 12 16
BAT (V)
4011 G15

CURRENT ERROR(%)

o

VOLTAGE (V)

VOLTAGE (mV)

-1

-3

-50

e L HL IR HE R

TOP-OFF CHARGE

e

/ | L
S ok ST ARG

-30 -10 10 30 50 70 90
TEMPERATURE (°C)

4011 610

e HLA R 2

o

SWITCHING

o

TGATE

BGATE |

o

FAST CHARGE CURRE T//
]

(V) sdiny

PRECHARGE | 0
CURRENT

100

90

80

70

60

50

40

30

-50

4011613

200us/DIV

INFET IER#HY

-10 10 30 50 70 90
TEMPERATURE (°C)

-30

4011 G16

9

FREQUENCY (kHz)

CURRENT ERROR (%)

TIME (us)

PWM JF 5504
000 —
BAT= 4.8V
100
MINIMUM (LOW DROPOUT)
Vgg =12V
’
~50 -30 -10 10 30 50 70 90
TEMPERATURE (°C)
4011 G611
i 7o L LR LR T T
S [eaT—aav
2
1
0 A\ 50°C
N e TR
4 / TN

.
=4

4011614

INFET XKWiiEiR

CLoap = 10nF

-30 -10 10 30 50 70 90

TEMPERATURE (°C)

0
=50

4011617
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LTC4011

e Y PE GE ¥ fiE

HL IR BT 5% 4 b Y N PWM i\ fii & (55 H5)
10 1.0
12 =
=3 ™ 8
S et 05
LTI < )
o DCIN OPEN = g | BAT|___b==z==S
2 g g0 SENSE
= o - <
3 - 3
) -05
— Veo b
0 «—— INFET .
-DCIN
L 0 -1.0
100us/DIV aoni e 50 30 -10 10 30 50 70 90 -50 -30 -10 10 30 50 70 90
1kQ SYSTEM LOAD AND 20k DCIN SHUNT, TEMPERATURE (°C) TEMPERATURE (°C)
CHARGER PAUSED 4011619 4011 G20
KBTI FEHLITBR (DCIN = V) FERAERETTRR (Ve - BAT)
4.45 50 600
DCIN INCREASING
435 30
550
| — —_— —
S4.25 — =T Z 10 B
w —T - =
Ll w —
< & o 500
= < =
= = 5
415 o -10 =3
= DCIN DECREASING =
_—
—~—— 450
405 -30 —
95 -50 400
-50 -30 -10 10 30 50 70 90 -50 -30 -10 10 30 50 70 90 -50 -30 -10 10 30 50 70 90
TEMPERATURE (°C) TEMPERATURE (°C) TEMPERATURE (°C)
4011621 4011 G22 4011 G23
Phf el RHL 45 1T RRE BT
3.3 270
250
3.2
230
S 31 2
s %210
2 /ﬁb——______ ]
2 20— = 190
= e
170
29
150
28 130
50 -30 -10 10 30 50 70 90 -50 -30 -10 10 30 50 70 90
TEMPERATURE (°C) TEMPERATURE (°C)

4011624 4011 G25

40111
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LTC4011

e Y PE GE ¥ fiE

INTVpp

NO LOAD

55

53

5.1

4.9

VOLTAGE (V)

47

45
-50 -30 -10 10 30 50 70 90

TEMPERATURE (°C)

4011626

INTVpp 5 8% HL i

CURRENT (mA)
&

-60
-50 -30 -10 10 30 50 70 90

TEMPERATURE (°C)

4011 G27

51 B4 ) fig

DCIN (31 1) : DC HFER M A - LTC401 14
Z5I M EREE - DUfE M A T —ANMEDC H
TR o BV SR FH — AP B AR B R PR % FET Skiti%
WiAS Voo B o SERAE S NS &6
43 o TAEHEYE [ 9 GND £ 34V -

FAULT (3112) : REA BRI~ -
LTC40113@ 48 3% 5| 4 2 GND SRAE /R AR [F T
AN FRBIRS  FL2AMTIESI TR
“NAME R FhAr o ki RENS IR 3h — 4~ LED > i A
HEARFR W iZE - FAULT & —~% GND Ay Itk T 8%
Wi FEA—1 GND £ Voo B TAEHEETEH -

CHRG (31M13) : REAMFTHEIE RS -
LTC4011 #id481Z5 | MiE#E GND K5 /R E N
BTN TH o FE2ATIESR TR AR
FE” 5 - %5 ARSI 8h— 4~ LED > 1fi BLAEAR
B % B o CHRG 42—~ % GND H IR I 24 s
HEA—1 GND & Vee B TAEHRETEH -

CHEM (311 4) : B b =4 BUEEE A - TR i
BEHBMPE TR LS5 NNIBZS I WEER
GND ° f0RAEZS I M T — 4K F 2.85V 1
JE o ®EZSI A E > R ARERNSE - &
LS NG R 4 o TAEEJETEE N
GND % 3.3V »

GND (5I15) = 3t - iZ5 R4 T — > T A ifE
ARIHCAt O SRR ADLFEL o 1 AL 3

Vrr (51 6) « Pl el pHL 99 2% Ze s iy - LTC4011
EZSI I LR T 3.3V BIE - DIgRBh— AN iEETE
Vrr ~ Vievp #11 GND Z [6] () ZMEB T FRLBE R 2% - 41
R AR B A 12 5 | SN BBUR S0 1) B 3 -

Vreme (G 7)  BHIR R A o 7T RUE —ASFMER#A
R M ZE R Vipwe » MR TR R S AIE
B B D PR SRR A R s ] o SRR
AT PUGEAT AT Vepyp 51 R GND mgEE - HX
HIEB A FEL BE ) 25 R0 78 FEL AR I 19 S A T E S R T
FEJFHE” AR FAER” #5r o WA R AZSIM -
M A R Vry - TYEREWHE b GND 2
33V e

Veer, (S 8) @ P ATHb L ER A - — Mk
T BAT F1 Vepry Z 8] B FNER5r i #5852 42 2 1% 5
A DL R Lt 2 Y P Y B E L R - LTC4011
FFZ A7 B4R E Xk 9 F e JE A fR 0 - FF
PRI FEHRZS o A MRS T 2% I 45 1) o 22 4047 15
Z MR E” #4r o TIEHRIETERE S GND 2
BAT -
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LTC4011

51 B4 ) fig

Vepry (S119) « -5 Ha it i e HELBEL 3 FE % 2 = 20
B BT ENARE > N LTC4011181% 51 %
% GND ° Vepry & — 12 GND B9t T s s -
I HA —4 GND £ BAT ¥ TrEH LG -

TIMER (51 10) : FRER#EA - — N ERE
TIMER F1 GND - [ () FLBE % A T~ 150 1 e A 8 e At
FRME - SERAMTIES b N HGER” #54 - TIERE
JWE A GND £ 1V -

SENSE (1M 11) = Fo Al A A © A % T1% %0
A5 BAT Z [|]f— oM R B A8 T B S
T ARFTHERTEEMNTEMYIES R WA
R ERSr o TAEFETEE Y (BAT - 50mV) & (BAT
+200mV) °

BAT (511012) = A2 i%E#: - LTC4011 RAIZSI
W Sk I T EL A N Ve ik 2 b
T o BVFH TAEH VUM GND & Ve ©

TOC (3IMI13) : IRAA R Wi 1L” FERIE Rt -
LTC4011 #5408 i% 5 | % HE 2 GND kg /RS it
LT FEHARZS - ERAITIES R T/EERB
“R MR B4y - %A REAE IR 3 — 4~ LED - 1fi A.
FEAR IR P2 &« TOC &£ —4% GND IR IT % i
o HEAB —4 GND £ Voo 1 TAEH EFER -

INTVpp (31 14) : I3 SV FaJE 88 HY » %51 IR
T — Pt T4 BGATE % IR 02 L F i P 3R 5V
FaERS AT S5 B I i o — st > 7 T FEL B R 2 A
ZEI R % - EE2MAIESE NAELR” #6
5} o

BGATE (511 15) : #MF[E 26 N 78318 MOSFET it
EEHs o 1% H 07T M —AME R B SMER NMOS I
RREEITR (EMTRBZER DR SREER
DC/DC #H#e a5 1) SRAMME IS E - TAEHR
JEJEFE N GND & INTVpp © AN > % BGATE
THE -

PGND (51116) = HLJEHE - %5105 LTC4011 PI#B
PRI A U T SRR AR L T — SRRl £ = R — MR
FEL AR A O #2225 M SMREE PGND A1 GND 3 #4E —
& o AR E SIS N AE R #Rr
) “PCB fii %" -

TGATE (511 17) : 74 P {438 MOSFET A% 45 il
HrH o iz 3 DC/DC gt i i — A4k
#F PMOS Ty 26 ity 1448 FF & $2 (AR R sh L R - TAF
FLESE I AR5 Voo 2B R - BIRHEE
HE R HEARE S5k -

Ve (5II18) < FLIEHTA o S Y 7 i PR BT
DC i AR B L it 4L 2% 51 - L2 E 20
CR AR wRar - HEFERE A REYERE Y GND £
34V -

READY (311 19) : (A F R4 - s
AT HT R IES TAERE - W LTC4011 #i%5]
JE SR E GND - A 5% FCHLIE B 5 ) 52 B 40 150
Zd AR E53 - %% AES K sh— 4> LED -
ifii FL7E S FIf 797 & - READY & —~% GND ¥
Ik - JFEA — A GND % Vee B TAEHEG
-

INFET (51 20) : B mE skl - T HREE
FWARK A w4 T IR 3 — AN EHEFE DC i
A (DCIN) FlJE 46 RGHLIEHL (Voo) Z A% A PMOS
VAR o FENERKE INFET 4507 T EE Voo 1 6V
EAMET o SR TAERENR Voo « AR iR
INFET 5| HVF & -

PREERTE (IR 21) < Z5 IS5 T TSSOP H25 fYirf
PERE o UK Z T B4R 2 PCB M7 LAY - LL
RAGRAE R PAERE -
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LTC4011

7 HE Pl

INFET
DCIN L)
> FETDIODE 20

[,

E ﬂr READY‘@
E‘ SR —>| uwoan |, Voo

E HEM < SHUTDOWN @

@
=
o

THERMISTOR R TGATE
INTERFACE > -

CHARGER BGATE

T

i
i:c
4

Viemp R .| sTATE > —————»[15]
Ev AID CONTROL PWM oA
R »| converTer LOGIC

SENSE ol
| —y
N BATTERY >
DETECTOR -
Vepiy VOLTAGE INTVpp
E‘ REGULATOR E

TIMER CHARGE . TOC
TIMER [l
VOLTAGE INTERNAL
REFERENCE »| VOLTAGE

REGULATOR
4011 BD

T AF it

NO DC ADAPTER

DC ADAPTER PRESENT

NO BATTERY
OR
Vg < 4.25V

CHARGE
QUALIFICATION

VeLL > 350mV, ADEQUATE V ¢c,
CHARGER ENABLED AND
TEMPERATURE OK (OPTIONAL)

VeeLL < 900mV PRECHARGE**
(C/5 FOR

tmax/12)
VgELL < 900mV

CHECK
BATTERY

VegLL > 900mV

NiMH
AT/At

Y

VL < 1.22V AT tyax /12
OR TIME = tyax

TOP-OFF
CHARGE**
(C10)

FAST CHARGE**
(16)

NiCd OR
NiMH - AV

VeeLL > 1.95V

VoeLL < 1.325V OR PWWM FAULTS
AUTOMATIC
RECHARGE

4011 FO1

*tmax IS PROGRAMMED MAXIMUM FAST CHARGE DURATION
**OPTIONAL TEMPERATURE LIMITS APPLY

1 : LTC4011 RZ&P
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LTC4011

TR B e
Bk E

7£ DCIN (511 1) BB Bh 2 & T Vee (51
8) FLIEZ A » LTCA011 K ab TR AR - 72
PN IR RRZS A PWM it DA 9B A A
(2% 11 s R R R IR 445 Y » Ve A1 BAT F R H #E
Wil 2 — D AERARAIKF -

7o oI B IR A

2 DCIN &F Vee i - LTC401138 Hifssh #e4s
MU - R E SRR IE - R4 TR ER
ME) Ver B > FFHE Vepry #5322 GND » DL TF
PR B e SR A& © 1% IC K IR © Voe & F
m T 4.25V ~ Ve B BAT & 500mV > i A Vegrr
AT 350mV F1.95V Z 8] « 415k VgL ®T1.95V »
M3 ARREARZS > T S8 Xt A i R R -
— BFEETRBMAERES: - W READY #1#
ﬂ’_L’i °

AR Vigype A1 GND 2 [6] B9 L EAR T 200mV -
LTC4011 E{5HAE o 20 Vigwp & T 200mV BT
2.85V > I LTCA011 # 36 IEK MG EAE SC & 45°C
Z[A] o qnStix SR R AR R E S FH A &
RS E o M LTC4011 15 m &4 T — il »
F B AR S FFIR FEHRAERAE © IR Vg = T 285V >
45 PR 55 R b T AR % 1 FE LS B MR S WA
K IEIEE -

—HRMEEEELE T2mMAE > MBS
FFU6 (BRAELTCA011 845 - FEXFZE > X Vigwe
ST - DLSTHESE — 2 el o SRR
TR PWM fi oK 4k 42 FPR S - BRI TR EIETF
WHALE -

e

TEFTA R FEHIRZSH - LTC4011 #k 4k St &
B0 R AR S BT I - 205k DC A
B o SERLARAER I > FFFE AR « AR Ve
BEZE 425V DIF > 8 Vg, BEE 350mV RLF > 58
FLERAEAR 1 > LTC4011 %453 [0 55 H 58 B 0 2 0k
Ao AR Vegry #3d 1.95V » W e d e 1k B IC
HEA RIS o A5 — 4~ Fh 6 A v B 8 7 R DR

FERH T 5C £ 60°C KB > sl P i B
T = PIERARE - MFTA B AR APk > FEHE RS
W MTH LTCAOL VA /R — B 5 0 -
I BE AR 8] — >l B VSRR > F5 SE RTA9IR SR
B IEWRFTRBIEIRE « A R30Ik - K
LAY PRI PR R Y FE RS R AT R

i FE LR

WRAE Vep, BRI HEAET 900mV > N
LTC4011 # ATFEEARTS » H-06 PWM BLIRIEEL 1/5
115 2 FCH L LR SEATIB T FC . » FE T FE FRL ) -
CHRG JRASH AL FBTIRE o BT IRASRENT R
BEBR A tyax/12 2050 > Hip  yax 2R A TIMER
SUEHEATE B9 R K P FE L SR o 0 SR AR X BEA
] BLARRE ™ A R 0B 1Y Vg, FLE » UIBE AR RIRES
B IC B FF o P FE HLAR A -

Py iR &

MAMATRBN-FHRTEMBEE > W
LTCA011 ¥ 3E AP FERURES » FFLAR B LI (B i
276 SENSE 1 BAT 5| Il [8] ) M3 . i A ) Fi B
AT E) SRIFIR FEERAE o AP FE A M
CHRG KSR AT BIPIRES o W0 Vep w#I&E T
1.325V » W3 T o R A2 (E A B S2 BRFF 36 - 5 I
AV % 1FTE tvax/12 MFRE NS - TEXFI
& » LTCA011HAE tmax/12 BT 55 — YOl A
T [RGB RSP H I L R T 1,22V X AT AR
WL IR — R ST E, o AR Vep, R T1Z%
BRI o DUE A REBEIRAS o P 75 HR A R Lt
(45 BR 1M thax WIS ZFR (B4R > T IC #53E A
HFRRAS -

b k2 g1

PRE FERZ LS RO T CHEM 51T £ (9
LA E 4L - FERIR R E 2 5 > BT
R 1k (-AV) AL T fTIRAS © ARTFAE — 15
FREE R P M 2% IFE 2 RSk rh ol R AT B
AT/At (R TF A ) (4R E L 2 2 BRAE - NS4 i
RE DL O 28 11 LR AE TC b B TR
&) SRR Bas IR -

4011f

LY NR

11




LTC40T11

T 5
“HRL” SR

AR T AT/At FRAETE — A tvax/12 BRI 40 & 1
G5 R 22 5 H8  TT BUR S Rt PR TE L R 1 ) R
A0 T LTC4011 3EA“W L™ FERRAS » “Wi k™ 5
FoE R HE A 110 1155 FE HLFL R RFEE tyax/3
SMPCRSEELGY > BRI O M L AR % T 100% HYE
T o A “Wi 1L SRR A1) > CHRG 1 TOC R A4
WAL TIBITIRE < A5k A CHEM 5| IS+ T 824
LI > B LTC4011 JoR A “ TR 117 R -

A 2P R

— HIUHLEE R > WA B Sh# IR - D&
P BRAL A FLI R LA o E B SR ST AL
FERLRA S > 5 Vepy 58 80F 2% GND >
PURARLF B AL E « AR Vep, HUERER 1.325V
AN (MAFER 350mV PUF) - N SR E R f 2
7> FHFE B — T R FE R A S

Y- ARE TR EE BB TR B
> LTCA011 i P EBLe I Bkl R 3 o X 2R
HL N LT SRR o T H R R & kB 2 R RE
T H.  BEHRI0 R AT/At BR (B ¥ 4 B 2 A48 1°C
A EL R

W

QRGBT > QAR 0L 2 A 5 T 2 e
B W LTCAO1L K ABFEIRZS = % IC IR MM
PWM F2HIFRH A PR I HAGLE IR BEAORAL T 0]
15 PR B 2 PO i AR - — B A
KA > WLZARER L S 6 DC i A FLIRAEER - DU
Bt — LI © FERRIRES - FAULT Hithist ¥
BATIRZS > READY it i H) » SeH e Ik - 1T HL
FEHLEE R B4 AR TAE © Vepry 05255 GND A#
i > DUK P 9 BEBR «

WIER » LTC401LIR H FAULT i HiRAE 7R 7T
LR A LM 2 A A 3 R T
Berpk o AR > RS G o 1% 1C AR ABER

& R TR A IR BE B 8] VAT e A2 1) K P IR R IE
WA - EZMESE SRS w0 -

H i 4 %

LTCA011 w] 3 i Veprr 51 Rk B 3l
TR 3t 4 AR« IR ERE R 350mA DA
T I IC A iR L« 88 AL e S B EEH I
A FBULTCA01L J33h — At B & B E A
FF 06 1 4238 T L R -

bR f

TESE BN EHARAEZ )G » Vrevp 51T 8 1 T BaRS
HEFRAE o 24 Vigyp 1 GND 2 [H] (1 H £ 200mV
PATNIS > F0 L IS A 2 450 - PR 70 AL 2 11 Bk 4
1k - T L PWM it 45 = RS Vepry i 394
TR o GEFERN > IEH IR TG AT
REBLUEERE -

S h

LTC4011 Itk T Bk AR iR 4 TH K IC TE
WEWERFEE TN AP HTEFMERN - %
1L TR LTCA01 1 AR 20 — A~ sR B DU Ak
A4 Vopry 5UBIIIRES « JRASHIH e B IR sh &
T DC i A AIBR I LED © % 1 F1 Vepry R0
2% o WFTSCHTIAR > Vepy BAXUAT Vepo, B
%% o

1 : LTC4011 KA1

READY |FAULT| CHRG | TOC | Vo Fe ARk A
Rl | el | M | el | FoHL L 4
(Vemp BREFAIKHLF)
E=REE S i)
| OeWT | HEE | SR | Bl i 7t L gl PR T
(GIE: 4:019)
Bl | KW | Bel | BaE | HuE | BEHI ik i
FEHL (AT k)
| | W |l | TP R 4
W | Bl | ORM | kY | 5@ HRRR A (4
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LTC4011

T AE )5 B
PWM Hi iR i 3%

PWM HELJT J5 Pt 85  LTC4011 —AAA] Bl )
BBy o % T AR R — PR 45 B e TR A SR ST 55
R A R B FE B - S5S0kHz BYARFR TAESRZE 14
K RBIN SNERUE R JTo A - TGATE H1 BGATE it
B AL RS - e sRE S N AT
fE B RN R E G LT 3R FET AHE I (1 4 (H H
T MR EE T — A 3A S /MY TR © 16
& FERRZS BIA] > LTCA011 3R I PWM #5128 Sk 8 35
SENSE I BAT Z [A] {1 — /NP3 8 (AL b
10mV £ 100mV) -

LTC4011 PWM #&#2R B E R T 2 -

SRR AL 150 B PR PEL A% Ropnse 199 3 A R 3 0 158
ZETK %R EA RS RRR T « 18 Wi A FRBE 2%
RIZRBT —AHHEEBR - [proc * R1FHAE
Repnse Wit A2 T IR F I e > TRAEHE TR
2% Ropnsg I TIHLIL o R ZRORERNY Loy Hi 2 —
ANEEXT PWM ELELRE CC BYHAZEAT T HH RE IR 5 (9 #28

\Ad
i ITH

B2 : LTC4011 PWM 5 i 36 3%

IR © Ipp e R3 AN CC¥E T — B 4R
2 Ropnse 3 EE 1357 L L 1) e (B PR T TPR = PRI L
B AT 7E TS 2 B9 B[R] X SR GFE SR B IR S AT
AR 58 X I TAE -

TR H FINE & - PWM BHah A 55 E
SR #ifF 4% > 4B P 53 MOSFET #i#:8 (N 41
MOSFET # ) » DUKR 38 418 F R 25 BT A% i (19 FE,
Tt o FLRER LA Ropnse Wi Y J B TF 46 £ 4
T e FEIEHBRAVENINE » 24 Ropnse W13 Y FELEE 2535 5]
T H1 EA A% TR WY B - PEET #9 CC e
(NFET i) - FUBHS LIRSS St TR > BB T —
AN PWM B Sk bR A 1L o 3% 58 B T 308%
FEAE SR AR P AR TR I T S -

fiHE 2 7 s

RSN T REARIEZ )G » LTC4011 HRER Ve
REAE L BAT & £ /0 500mV (KT b o X2 H h1E
FAG AR RER B TRELETH - fl—  F
A= B BB FELBEL 5 T RE 7 325 B 70 FEUDR SRR 3 PWML i
# 23 [H] (FF Voo fBAT Z ) o =« FZe i 7 ik
9 DC &A% T IE R M Repnse BT ICE YL » AT
SEERHNEERERRE EREZSZMGT -
LTC4011 PWM [ TAE &5 25 tb 33 100% > 3+ HA —
AT REAE E HAR T SSOkHz (4R 75 B FL I K5 i
ANEREEDT - DB R A s - Hl - kR
FL b FH) S L A ) BB R BB T LTC4011 7S re
TERT A o

IR il

LTC4011 BA bt A R4 D0 6E - 5 7E07 1k &
AR S R Y LY ) (22 AE FET 9K 305 i Hh i
£ o JRTSCHTIA > ARG AR B T 2 % AR e A
Lo M LTCAOLLHE 2 IR TF R 4R A - HHE R R AT —
AR -
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LTC4011

M s B
4B DC W

HNEE DC HLIE R S — AT 3R AR B P i
MOSFET ##: £ ARG Vee 51 o X #B7 IEFE
iy A S DC i A b H B AT E AR P 1
BT = RN RGP - YR Z R AR
LTC4011 5645 EH shitin AR © 3% DC HLIE 1 FF 5
FERLAE 4.5V 2 34V Z[A] (ELARSUE B T8 S8 FL )
HL R « O TR R BRAE o N FE R IR A
TR 100% MFETHA R - FFRFRIEE A ~ B i &
HATRTSERIARTIN o A9 A S AT TR E SRR DC
FEL R R T2 4 I 14 /N (R . -

DCIN(MIN) = (n = 2V) + 0.3V
SR 0 A E A A SR IR T T A -

LTC4011 ¥7E4 % DCIN FI BAT B/ B4 & 514
FHEATIERR 9 FE AR o KR Z S DCIN HEIT
1L1m T BAT LB 5544 T iz LTC4011 #4538 | PWM
WA K KA T 550kHz » 205 —~KA9 DCIN & BAT
HLEZ A TRES | &R > ) LTCA011 K2k 1k 5t 3
W s o — AN -

PowerPath $5

24 %5} B FE R AT B ST LA 0 IR PowerPath
FEHR — RS R E BRI o %S R R
FNRIGAA T Z RS - T IEH 1RG4
SR TR GR AR IR 2o X P FE HL 2 11 7 AR R
M o X @ ROAUIE FE 22 2 > LTC4011 f8f2 M INFET
S E B — A A P 14318 MOSFET $2 St Mk 4K 50
LR o

T R 3T — AT SR SR FiL b 2 AR ARG
B ATEREA—ASMEDC LR O T i
MR RGE R AR > X 2R R A R
Ao AR — > Hois i DC % ASRUR S P {43E

MOSFET SREFTIZIF KT AE (JLIET 8) - FERS R HYH A
R AT - ATRE 7 2%t DL Bl 7 68 A — > 4h
P PMOS fh (&8 SEATHURFFAL o 5035 > Wl LR A
—/ZARE R IZ FET -

Hh il {2 L %4

i34 CHEM 51 0 o & 24 1) R 8 v i %
P i e it AL 22 2R - AR E 5 GND AHIE - NIEEHF
12— 4R A R TR A RN L HZS% - 24 CHEM
FIIEF BB Ver AIERE - 58 R AR R 51 0 R
RRMAEITIA - 22 MBI T AR TR SEL -

B 7E L LR
FEHL IR R I A Ok E
100mV
IPROG

Regngg & — ™4 /E SENSE Fl BAT 51 {2 [A] ) 415
LR &% o EUCR A — A HA 1% K ~ KR R B
S DA FEHAE SR B AR - DU SR B & SR -

RSENSE =

BEEIR K T HLU I ]

7£ TIMER 5| JIF1 GND 2 [6] 3% 42 438 1) FLBHL 2%
A B N[ FE RS 09 B KRR ] 7E SRR
b 1% R BE AR ) B S B S T LRI S E PR E
2 Y 1C B B (Y VT RS B d5 KPR 5t FL Jo A
BT AR T E

RSENSE = tmax (/M)
30+ 1076

()

TP T — A ERHE o Rover AN F
15k BR T “HUEMT B2EEPLAENERZI
LTCA4011 f R F B SEBp st ] FRAE I8 B A — A2 +30s
53 3R o B K] B N 4.3 /N -
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LTC4011

M {5 B
# 2 LTC4011 TS
CHEM | wiifkz
STATE | 3l 41k SENSS | Tmin | Tmax IcHRG & k54
PC AR tuax/12 | 5°C | 45°C | lprog/5 | SERT #2411

FC IF % BRAR tmax 5°C | 60°C lprog | B 17 FEIM —20mV =¥ & 434 2°C
GND B twax | 5°C | 60°C | lprog | FEEE— tmax/12 434 PN 4444 1.5°C
(ISR VepL < 1.325V)
TE tMAX”z SyEh 2 JE B MR VCELL>
1.325V i Ry A1 FL It —10mV gk 54346 1°C
TOC | GND B tyax/3 | 5°C | 60°C | lprog/10 | ERF#RL 1L
AR A TR 5°C | 45°C 0 VeeLL < 1.325V
PC : T FLHL
FC : M T (AT DA tymax/12 4380 B9 9136 —AV £ 1 FEIR)
TOC = “#f 1k BT ([ THI8R tmax/12 JAA 2 5 9B St AT/AtFC & 11)
AR : B3I (R ERRMEUE HTIREZ L)

3 : LTC4011 B ) PR i3 B 55 4

BT e i e PR e 7 i R S e 7t Ha FRAE ik 7 7 H
RTIMER Fo HLHE A (5l (57l (haY) (57l
24.9k 2C 38 38 0.75 15
33.2k 1.5C 5 5 1 20
49.9k 1c 75 75 15 30
66.5k 0.75C 10 10 2 40
100k C/2 15 15 3 60
HL b o R 455 i3 1 FOR TWO OR

MORE SERIES CELLS

R T — /SN BEL S R4 e 6] LTC4011 Yy
Ver SUEIR AP AT B E - B3 - THT
5 424 FL T F PRI 200 £ 4 B HLB - R2/RI H ALY ra
B (-1) FF  ErAi n L s ]
W H - RI GRS 1k 100k 2 ] - BTG
IR 60 T 1 Ve R FLLITE R RO KANE 2 > 6 ATy 1
1k Vepry F1 GND 2 [H] (# 4#B NFET ()4 38 Ha. B 7£ .
Veuws HUEEI A B2 - LA F3: s
TR AR AR < VORI CL S s b5 i
JEI T R1 A RD 2 1 U 50 4T PWM JF 5% e B ) ,

P o BIYEREAER C1 3M » DA A —AMIET S00Hz S iy 1 — R AT I W BE R B 4
Eg;m,{&ﬁﬁﬁ% ° E%mi%%mﬂg%% N ?&ﬁ,{i iZM%%mTéﬁﬂﬁﬁiﬁfggﬁ (NTC) B"jﬂ@%
)}ng 4 E?%E{J&I\%BEFH EEJE% y u%\%{#\:m%ﬂguﬁé?giﬁ Ea °© R3 HE%@%E&E@?E%&EE%& (B) %ﬂ: 3750

BB T A - 3T B < 3750 ROBELEL - F—

BRI L b A 0 o
A RLORUL RS -
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LTC4011

M {5 B
[z} BAT 1 CELL

10k 10k

a! Veow §

— —33nF

I

= 011 Fo4

Pel 4 - st i R N T 4%

LTCA4011 &% ATER M —MHEEH 5% ~ B
I 3750 (19 10K NTC # s pH (#1140 © Siemens/EPCOS
B57620C103J062) By 1& &L T 6 0 TAEERE
BT« FE1%3E > SRR 45 1 i BEL 2 PHL(EL 45 = a0
T

R1 =9.76k

R2 = 28k
R3 = 0Q

SR - LTC4011 ¥ 75 R A A AR FRE 845
Hlin FE AR ERY Al NTC vl BB ) S50 T ERAE - X
Trax e B e pE o AT 2% rb R L PR 2 R T A 2
K

2
R1= PRoTo
12 ¥
2.461p+4.921T,
( 61p+44 0+11.46)
(Ro +R3)(p(Rg —R3)-2(Rg +R3)Ty)
- A,
B(ﬂ+ RS) +2(Ry +R3)Ty
-|-2
Ro|p-2Tg--9
0('3 0 28.2)
R3= -
2Ty +. 0
P+elo+ 95 2
o

Ro=T, & {4 FHU#AEHIL (Q)
Ty = AR LR (K G 1)
B = HELBEL A H Wl K

X B <3750 HIHERRE - R3 BYTHE A4 0K ™
A=A - R FZ B ORESE R2 - RIMEFESEPR
P PR — AR AR AT R3 I AR IS - 4R
B <3750 Ay ELBH I > A RIREH B — A #sh 0C
£ ST AR EE A ERE - N5 6 AR
B <3300 YA LI -

B S Hif R4 M CUE BN S B e 2 AR R > A
i > FER] PWM JF M I 6 - s - ol
DU — AR BRI R4 T HL BT B 9 C 1 4 e 3R
AP M 25 () Thevenin PHHURAR (5 35 19 U&
B o FEARR M RA WRELLT - DEBCER AR (AR
T S00Hz) ¢ i L Tt 3 i€ i A 56 R 984 SR
(1P R Vipmp 2 GND 1 Thevenin BTN
100k Q S H /I (f245 R4 > ANSRR ARG -

VRT
SRri R4
SUsk Vi

R3 ¢
VAVA
> C

SRt SR _|_11 F
> > ni
L
= 4011

Bl 5 : 43R NTC il e RH P 2%

56 i i et P D

TE LTC4011 M7 Al - 3 B MR AR LY - X T
AT AE AN B0 A7 I B A T A A A R GE ki » AT LA
TRT BT Vippyp SRR Vry o DU T A FE R
YERIR S B AEHIE - SR > AT 78 FL 3 IO 5
TEETH 1C HRRFE AR - EUCRZR X Fh
WU - R 58 A T P R i 8 A PR SRR I
AT AEFF A2 DAAR 3 Fl vl 5 7™ B o ST R R IR - A
AR T ERSETIRE > AT DUR A — 4~ 10k ~ 20k 19
FLBH 25K AT Virpwp ZEHE R Ve ©

INTVpp F2H: 255

05t BGATE # & THEIRA » W LTC4011 1
INTVpp BT 7E READY Ab Tz 47k A h# Ve =
ARSI — AN AT EJR o 7£ INTVpp LFF &
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LTC40T1

B A B

TAFRAT AT B PR AT 2 b bRl 7 P 1 P A8
PUHLBR FOHERA E = BLAh - AW INTVpp 51 DC
UL AE TR R Voo HU A5 PF T B R 3t 38 fm vy 350 2y
FE o MO — A d/ 0.1 uF (Y P 88 55 B FL A 4 -

QES2LE A

P R B8 A BT A 9 AR A4 T 3R fe K
BUE IC &5 - LTCAO011 F 2RI (610) i 38°C/W
R EE IR R % & R A HR g IE R 2 PCB = WP
SRR BELHE R TR R B 9 PCB H A KD @
TP IE T J7 B E 5 PR E AR E Al LA BT
FRARERRE  wToR R A9 22 SR M55 LTC4011 £ 1E
WARIER M T B ARF I ThHE Pp (AL © W) -

P = Vg(9mA + Ipp + Ivar + 615K(Qraare + Qggare))

Ve = Vien 2
—3lyrt - 3.85I 60n| ——~————=
VRT DD+ (RLED+3O)

e

Ipp = FHSMIR INTVpp TERHLIR - ARAE 1916
Iyrr = SMERPAELELBH 28 I Vip BRI 25 FR,
i ARAERE

Qrgate = /MR P 7416 MOSFET AYMR L fof (B2
fir * FEB)

Qpgate = #M5E8 N ¥38 MOSFET (403 % F R i6)
BRI FRL AT (B : R

Vigp = FKAMEB LED IE M E

Rypp = B FHH 7 {8 09 7158 LED FR it L BEL#5%
n= H LTC4011 4K h# LED i

P32 3 55 4

K16 ~ O TEANAIAE TS 2 FERE 5 A AR TE A ST L%
B2 RG] 455 A BHRRE T MR AT X
LOIRIE R T LTC4011 BYSELEts ML E - X LB/
7w 1 MOSFET & — AR AL 5% -

6 7t T AL R/ A > AR A B R L it
PRI TR R PR AT REB B X RS DL o 2T FET

F) FEL Y 22 1) A DC I8 BC 88 3R A5 e K i AL P9
Bl T 40 - T RE RSN F R, - Bl
LTC4011 R -AV RA LR FTTHARDS » R T IE
[Fl 2 PWM TS84 - B L RERARSMNEITIF A © — 4
LED HFHaRFEHIRE -

Bl 7R T — AP AR 2R A 3A BRI,
F o R ARy TAEFRUERT » 5822 FET 1
FRL YT S 2 ot ST /N S A R T A A /I Y
DI #E -

P V418 MOSFET Q4 &2 — M RHIE » 557
DC it ATEFC#E45 Fo R 8 FL I 14 32 B R L Rk -
RERAEMAEERT Q4 MR RFUE Vo » NIARTFE
R D1 FIHPHAEF RS o IR DI 5740 L 1E
PRI Q4 WY KABIE Vs (K » MM A B L as & i
i RS ¥42 4t — AT D1 # (Vear - Vzener) /(RS +
20k) fRE R - WEAEH RS HERIEMIZHE I
(B RN HIMIR YY) - RFRRIGFREZERIAE DL M
Uity A R Y Vg BT -

TRFTHL ~ BRI SR 37 117 U 58 L SEE LED
HKAGTR © Vrevp PR 23 LTC4011 RERAE
R A TP TR R A9 15 50 T AR B A (LR E A -
R —AFH PWM M a] $2 T2 3 B AR 2h
%E o

B8 /R T —Fh 4 ThEE 2A LTC4011 B A -
F FET (6, J538 1% 9 M DC 58 Bt 5 3R 755 K 3y A H
FEYC R A T &4 - FEiZN AT > Vegr ~ Vepy
SENSE I BAT 5| A % 5E s VX 1 ~ 16
T ER IDC B R R 4T 30 R (U TR SCRTIR Y Ve FF
FEPRAE) © 1%V B HE LTCA011 BT i 4 55T 24 e v
FH, TR 9 3 A U ERL B - AR T T e
HE ~ BRWMAAE TR L FELEDRE - — 4
2356 LED $87~ DC it A L FE A R0 HL HeL it 226 5e 58
i —XT£10% LED /R IEFEFCHL « —/M#J% LED 878
MR A - CHEM 5| R R S TR A
L% -
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LTC4011
B AR B

FROM T0
ADAPTER SYSTEM

ASVTO 3o 11 J L LORD
4 T INFET Ve =
RY¥ X —FAULT TGATE —| [a
j S

TIMER  gar

< 49.9

GND 10k
CHEM Voo VWA
VT VeeiL

N INTVoD Vrpp
— — 33nF
-0 —| T

- "= 4011706

P 6 : MR/ LTC4011 B

R5
10k

AAA
VVv

FROM T0
ADAPTER ’ . ® SYSTEM

45VT0 34V Ny —L—504F LOAD
J & e j_-_ '
INFET Voo J_,L _L| J =
FAULT  TGATE —| i
CHRG
T0C
—1{READY
BGATE —|
10uH
LTC4011 W
PGND

SENSE

20k & TIMER

BAT
495 3 1
-

1w

GND 10k SR2
CHEM Voo FAVWA
= VRt VeELL

INTVpp  VEMP
_r[ﬂ F 0.033uF —— _L0068 F:
" o T—T'%”

—L I'NiMH PACK
= "WITH 10k NTC

> 28k
£9.76k 3

= sonro7

Pl 7« R e B v U B W ) SA Rt 7 v 2

BORLTCAOL 50588 ~ Jr MM - LTCA0L1H0 4 AR M 3 1 47 W0 - 77 ol
it o AN 9 R 0 TR S — A A o SRR S AT O o AT o AT
¥ o % MCU AT — A5 Vipye SUMARER IR MEFRBUHHIL (CHEM — Vip) 2% -

ol jé;”f%*ffff’ﬁ?i }Hf*if%ﬁéggff % A LT T AT SRR F R R - f
UL IR IR e R 5 5 2 2V T LI SR et e Ak R G, » MCU T B FL I
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