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1-Watt SMD 6mm ﬁ'electromcs

With Dome Lens "OPTEK Technology

b

OVSPxBCR44 Series

Robust energy-efficient design with long operating life
Low thermal resistance
Exceptional spatial uniformity
Optional optics to suit application
Available in yellow, red and white

[5.2]
20
The OVSPxBCR44 Series is an energy-efficient packaged LED source that offers high luminance, and a long [3]
operating lifespan. These devices offer a focused viewing angle and a water-clear lens, making them highly 12
suitable for conventional lighting and specialized applications. Optional optics are offered to suit application. + ! l +

Please contact OPTEK for more information.

Applications

« Automotive exterior and interior lighting
« Architectural indoor and outdoor lighting
« General lighting

+ Electronic signs and signals

OVSPRBCR44 40° Bed 30 37 Water Clear
OVSPYBCR44 40° Yellow as 45 Water Clear
OVSPWBCR44 60° White 52 42 Water Clear
OVSPWWRBCR44 BO° Warm White 40 30 Water Clear

23
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TYPICAL APPLICATIONS

4W Boost Automotive LED Driver

L1
GapH

Vin
v TD 30V

SW ANODE CATHODE
Vin ISP

LT3519% FIV\72LED K T A4 "E¥
T 3wikOLEDZERENd B,
mENIERZEREEE L CTHERAT EY

SHOR/UVLO ISN

S LT3519
":% A B VREF -
CTRL
TOPERLCED
GND PN
L —]
C1: TOK C3Z1EXTRIH105K - P J'E'ul'
C2: MURATA GRMIZER71H475KAS4

L1: COILTRONICS DR74-680-A
MA1: VISHAY SILICONIY SiZ323035
Rsense: STACKPOLE ELECTRONICS RHC 2512 2.49

NOTE:

Vi = 82V RISING TURN ON

Wiy = 62V FALLING UVLOD

Wy = 10% FULL LED CURRENT AND FOLDBACK BELOW
Vour 42.7V OVERVOLTAGE FROTECTION
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BT
3"% - HHEE AV
' 35F = Vi Vs 100 1 =7av
W = SHON o5 ILep = 250mA
fpge = 2MHz
Vae w0 F"l.'ﬂ-'IDIJTYL’:‘r'ELE=1iI{i“!.L"__ —
Ri CTRLZ _ | —
825k # 35 =
' CTRL1 = o
OVPSET &
R2 T 75
10k WM =
70
L1: CORHEDZE 5
D1: ZLLS1000 6 LEDs = LUXEON | (WHITE)
01: 523 EDS B0
LEDs: LUIKEON | {WHITE) B 10 1 :: 14 16
[\
99y J_Ll_l Vs (V) B TARE
o PN —a

100Hz DIMMING RATIO = 10004

26



»i hiralk

s
Q[
—_—
o

Y
CMOS
~ JPEG/MPEG |EELAN
vabl . -
=E°):|.Z " Encoder CEU EZEH
A o
Fa—4 a2k Nl
SIEH
1 0Kiz
i A - =1
I |
| | AR RIHES Frotl | e b5
| | FTERS 1 A—T4Y : = Ta—%
I I 150 Kiz
I FPGA I
e e e e e e e e e e e e = = -

5 LIXFPGANE TR S 5,
Tay 7L LT EF S 2NN UABERICERZEDTZOICKEREHR (Fyorprra—
T4vT) BITO,

27



" |2] hiralk

=3
DTN T a7t b

=] HA
k=2 Cl

B - FET —H T1E
D 55
PILOT
Ekz2

C2ET EH 5

BEEET -2 Iy 7{bENY) — RY rE X 3TEHSCL Q2T 5,
F—HEAYPSELOCAYMES LD  (REECTPILOTES) M1 5,
INODTF—FEVITIELLTERET—% &1 5,

28



12) hiralk

I

)
N,

EET—HT7F—~v b

)] [FI#A D PV A WA WA W B A VYA VA YA WA R
77 EE AR VA= VA=Y VA= v = D VA=V VA= DX VA= P AP A= P %

BET =X EORNR LTZRRIZ, STEFSZSATEBEBEOY V7 Ty 7 L 20
FIHZEA7-0DRBESLID E IIPLLE RIS A7=0DFY T T bR X
N5OR—JRETH D, SEISERNIZZDOHFRITHE D,

29



SR OBAL Ledrakc

- NN — AN RERAFRORETZITH, B
G2V
- 2 UF 2 AZ—HE (PE)
- AY 527V KNRZ

- PR(1,1,-1,-1)
- PR(1,0,-1)
QAM* (100KHzZ)
REDHFRANGEONE AN T EEROFEMEZIT
’ QAMji_Q@FFﬁ%u“%Eﬁwuj-Z)

- OFDM  64QAM RO ERME L

30



R—23 K (BB)EFHHR

12) hiralk

FEIiLE Tw Twin Tmax D R D CH %
p— — —— — — |
NRZ-ZNRZI T T 0 i 1
FM/PE (12)T | (1,2)T T 1/ 2 0
Miller (1,2)7T T 2T 1 t1/3
M2 (172)7T T 3T 1 0
8-14NRZ (1/2)T T 3T 9 0
8-10NRZ (4/S)T| (4-5)T |10(8710)T as5 0
8-9?NRZ (8/9)T| (8,9)T |21(879 )T 8,9 0
6-9NRZI(2) )
B-9YNRZI(1) (8/9)T| (8/9)T|13(8/9 )T B/ 9 0
FBHLE = o/n (n/NBXE2C, 0, NOMAKXKAINREEH)
T =7—-7¢> MM , Tin =R/ BIEEKEMB ( KavnwiEHH)

Tw =D (KEWVWIRIEAF)

, Toax = BABILEK MM (SR EHF)

DR = Density Ratio =TwinT (K2R EAH) ,DCmARNINIIERF

31



POWER SPECTRA (dB)

BREFRH R L N T — AT F T A |2] hiral

bR ——— 8-10NRZ
\ """""" = PR(1,0,-1)
: ]

FREQUENCY (Hz)

®3.27 HEMARD/ND—IRS MY

32

NRZI

PE H — n

Miller

M2

8-10NR2Z

- H— —

8-9NRZ
CDS>o0

8-9NRZ(1)
CDS=0 | L]

8-9NRZ(2)
CDS>0

PR(1,0,-1)
—7 T le

8-9NRZ & 8-9NRZI(2¥2 CDS> 0D b DA T &R L%,

T Ey bERBEROBED

E3.26




PR(1, 1,-1,-DIE 534

& Lz — |8 hirak

DAC_4 LS :,”(
U4 R5 R10 BesselLP(9,230000)
o ”‘_ .DI’EUT % . JDOPA 1K LlAP2
—103 R =5 - < Probel1-NODE
DAC_4 1|<1!_X1 1K X3 l
Uz RE
DU 1K L 1 S
= TolE 5EHEICRY, BT A X2 MNA
/vy 713 400kHz T — - BEICErinbY, FEREHRFX
B Tidd 5 MERBRA MK E VD2
— R3 ~
Rt W B\ 72 2 ATREMERS B B,
us
BEF L@ | el
Bé = . B% Ra = U1-Clock
Da[- ]
Din[C
%ié = HC8ED  icoap Ve
o m— ) 800+
e us
600
400
€ i il iy (i I
10m} E 200
)
. , | ARIRIT
E I['
AR R ]
: I
% | | -400 \ u
’ -600 ! ”
|
‘F | ‘ 435 4.4 4.115 45 455 46 465
02 04 06 08 1 . i
Time/mSecs 50uSecs/div

Frequency/MHertz 200kHertz/div

33



PR(L, 1,-1,-1) D7 A 35— Lsihirak

YAV

60

400

A

i [\
;E> 200 ; :‘ r; é
E ? | |
w
[
O o
<
g |
e A
-60 S ¢ J
1.912 1.914 1.916 1.918 1.92 1.922 1.924 1.926 1.928 1.93
Time/mSecs 2uSecsidiv

FA XA NIEEEDCIZEe ERnHBDTEREROERFRE L TUUIENLTW AR BRHERN
SEL 720 BmSNORER XN S,
BIREDS BB DIZfE - TIRENBIIZIBET AEEBA L LTHERAL TV,

34



QAN 12) hiral<

3.5 EXIREESR

TATINERDS I12D 5 4 7id, EIAREETQAM) T, QAMIZ, 71 ¥
FIW <A 7Bl DVB-C(F 14 VN - EF TG,k - —7V), €74 E
DT TV r—2aryTEHELTWwET,

NI -FA4T7IS A AVAFV—23Y - A7 IS
Q
<70 Q
;§$£&4% o oo o
S PRI o o 0l0o 00
‘ﬁg?@ﬁﬁ@V ORI
A AT AN
Aﬁﬁ%!h&£§ I
A AN
/M\V' o o 0|0 0 o
8\
o o0 o
16QAM 32Q0AM
IURIVEREDAEY b I URIEREDEEY b
VR b=b=1/4EYy b=k YUKV - U=k =1/5EY k- L—F

16 A7 — FEAIRIEZET(16QAM)IZIZ, 4B DIl L4 DRMENH Y T3, ZDFEHE.
BN EAAT— MIGEITI6MEL Y T, BHEY YRR I LIZ, £
HDORATF— bR OIEEDOAT— MNIEBTAZENTEET, 16=22ThH A7
O, YUERNMNBDAEy PEERTEET, Zhid, IHo2E Y FEQHID2E v
FCHEREhET, YRV - L—ME, Ev b L= FOAGFDITT, > T,
ZOERT7 +—~<v FTIE, AXZ FPAEIROBWEE TR E T, 16QAMIZ,
BPSK., QPSK, 8PSK & V) § &1 T3, QPSKIT4QAM & [ LT,

35



7 ¢ U5 VERFRO# s BNirEk

3.6 BRgFEREEOU=y b

TIRIESRIE, B Y THERATIRIES SR S VWRIERMICEH EShTwa e, 2
0, HRAIBRIENICT -5 ZNETAEHAAF—LDENZRKLZBDOTYT, F
DRIZ, FELBERS A 7T L OMGEHRWIRIENED) I v F2/RLET, Lo
L. BEBZER. . 71405, BXPEESAPLEL R L0, EEOES
BTl oM ERATETY,

Z3hR BRI HEE
74—y bk | BEOV=ZY K
MSK 1Ew M/#/Hz
BPSK 1Ew M#/Hz
QPSK 2w /#/Hz
8PSK 3w M#/Hz

16QAM 4y b/#/Hz
32QAM S5y b/#/Hz
64QAM 6w M#/Hz
256Q0AM 8w h/#/Hz

B A5 4 R (A UBGIUR CIZC D) 7 4 b 5 &M 2 TOAUE, AT E >
Fh L= FEHLCT B EFTEET,

36



QMA  MAPPING

S

|23 h

iralc

my

== =

ZDOEIBKTQMA~Y v B FNARER = L MRS,
HRIIEE CERICY Yy B THETWS,

@ 113

DAC_10 K
INY u10 R5
B]1) 1K
DauUT — nopa_[°
114 ED)% R L X1-out
945 95 D4 p
S0uSecs/div §§ 1K X1
D& RBE
—|Dby L
INY
Shit_15 Uz
U1 L
Bhi%_}n DAC_10 _g._ ®2-out
D3 INY usg R7
B4 oouT L g
Db L7 D2 3
D7 D3
BaF BS
_ X2
BRItk RS 1K
81% C HCBED  |~n4p 83 R6
D14 ) . —
1
e Us =

37




WM < vty 7R (LPRix)  Bihirak

DAC_10
o T o Hr il & HIFR 9~ % B A CLPF
Ud E%OUT oA poveznooe AFAI L TWB DS, KL LT
Dd (4 TIXARW DO THEIZHE S
By o 7 ANEERET DHLENR
Shift_15 v oe BesselLP(21,150000) %
Ui — — LAPT o
@ = sm&_%i 1 V2 DAC.10 :;E': Prabed-NODE DT LINVEITT 4TV F I
] — INV e 7 4 NVETEET S,
D5 e piout | 1% pgea
D6 U7 D2 =
. - :
Dol D5 X2 600
e 5 X
D12 HCB6D D8 PL - 3 N -
813 _ﬂ) > HCDMDC +— > = 4004
Us . -
201
80 | | | = H
40m
20m: ‘ E
10 ! ‘
. 2001
| &l
¢ -400]
[ L |
20
500
. , 595 700 705 710 715 720 725
2 Al 60 100 1 140 160 180 200
FrequencykHertz ety TimefuSecs SuSecs/div



A

| Encoder H—{smmR|—

OouT
DAC [—

AD9742

(=)

FRER

i Encoder

OFDMIZE AT 258013 Z ORI 2 EEEWF 2B L 7= 72 B,
HAOEBELZEHBRICANTHZ L TCEHEENELND,

39



G gE R 7, oFpy  Afirak

OFDMIZ B8R 2 B R FRICIE AR~ L F R R bM< . FRPEM
BT AV by HEIBNAY » MIZW
BT DFPGADEH T/ R BRIZ 22 ) 58, SR I b R A 8E
2o TV A

F ¥ XIVBEERLT I L TF ¥V RIVOKRIBIEN/ NS Y=L
FRRZITRL 12 B

- 2 5 6CHL CRIRITRE

- 25 6QM5HITIE Y FORBIRIZ200m

1 6 OKbpsZ i T A LEEZDLETF YU RN YZD626bp sty
TD1/8NEY hZuav 7 RrBADTIOray 2737 8Hzk b, ZDORKE
XK 200me RN LFRRADBELRETEL B,

40



12) hiral<

256QAM
AM

l,\\ "\\ IF / \
o NGB R i \
iR i /,'L‘ \().() I \
e " l ! ‘\ ()\4!’
Mg X
'l \ '/ ‘\ () &
;’_ ...... ,xf/\—\\\] N
— 3% '\ Q/ll P
= =0.2r = - - = QP
-0.4" 1 e 10
<7 :,
BAELIE R 16 15 \
10758 =
21.8 0 3 10
OFDM ZBESDING FI1F4E

&1.19
B/ DR Y EIFMH

15 20 25 30

41



IDFT{EE

KOs

]

12 hiralk

A0 ) e > X (0)

(21— | i /d W o xs

. ‘4‘; 4IDFT | ) H ‘ '\, H
L | N » X

x (6) —> i X W »X (3

| )
x(1 ‘ e r /< w“ 4|
£(3) —> ; Py %E”“ ¥ (5
5, // / O
«(5) > 4IDFT - \Q :& (6)
XA = L Q Wy 7

[nitial inpug data (Re)

i~ B2

Rearrangement

51 | >

f
L RAM 1]

Reset
signal > ! i
RAM —J/

[——b

e

i S
7

O

TA

’ COS tablet
SIN table |

i’

Yy

Initial input data (Im)

1 5Q
= 1.00

idft BROEBDIERK

W7 — ) 2B X HEREREGITH D, RSHWDNEZNZT7 T4 HFATH 5,

42



T UART a—Y L& hrai<

FFG VAT 22— L LTI I TCIIEERFZEZD

ﬁ@ﬂ&ﬁ@mﬂ%1omzuhfﬁm7 72T XA A H AFH
BETY

- FEREICE L CHIBIRFEETH D
- DEZS U TERED FTEE

43



7 I v ALREF

-5 T A

&y >
OsfeiEd (s E DI

{

ARFRAN (UM
e L

Y thep

G EIEeS=wo

e

TEL. FAX
Eemail
LA - SREE)
IR FTAE -
Teu-wme-aerana| o su-wmerans | @me mevams | D irerse
TRETE |smmpma
: ik | B9 | TERE nw) Hewx | v| - dit .
) * LT VG
Twg | 8 i . B
t = wwen | HEWS (W
—1F < ) | mhELwE (S
— 3 o] i = ]
o = & an
I #A%® WD AL W W
e C Bux 250
KL L weie .
= s 1 (X7 -
B E sl
. T T T
—t R KEESE MHz
S | {’;:3',,;;;;’7,_ H
s
LB

RESHORAR] FEMICTRAT
HRR S
SRR
« &
1= R SR
¥

TEL, 0344554051 ~PAX 0344-35-1413
E=mail - zales_depei@fujiceracojp

12 hiralk

EOERICEATAZ L CHETEER %
EoT<b, BEMiZI4000H

EEESZy 22 S

REEEZZ9 013, Dr( 232y P A0POUEDTE. RERSTy AL CRENITSER
FEEIE, T CERENILEEEEIZ O IBORALET .. COLIBERITILF-&
R T+ —E TR T LT EC STy RSy PATY. M. CONEETIRAL
R 3. FEEEMNeCERR - TERMY. BELV O TERSNTOET. B1t32
yPAT I BEESZyIFRMNS, TOANGRET. H2QBRE - - A THTLTLET,

EEESZ9Z2AOIRILF—EROLLH
R LI F—DSERIFIF -EROFS

f@iRT

ARG EMITHETSAEE RIET VAT ARE

ERALFIF =SB+ —TROFS

VAT ABE THE

FI2ABETOUS

44



IREN T DOIRENE— F

(ﬂ&qﬁ@ﬁ

7y

S ATRAR
e
gr'ﬂ'[\t’.a-‘n‘&

(e) MR DHA 0 HRE

&

G HoRRE |

T ERSHE T

tnmmwmﬁpﬁ@

h

m&wm&%

__}Hﬂ&@ﬂﬁﬁﬁ

(1) AT~ RS

[5.1.1 HEHFOMHE BHE— K

ERELZER L TERERDDLERD D,

45

12 hiralk

BAIRTIZ ED & 5 g
PEAS LB DDA & >
TRWVWOT, HEMIZH
WDEHTFH DIREND T
DEEZ D,




53 )7

B =

e SEEHERDT A E—H-ZHF5E L,

o N4 EGEROR s S S s  EEN T,

sliEnglENEERCRErA) Mat@EDITY
FAF,E <, DRENFTOATVETY,

Nt
|
b bl
Tl

SR T

i B

EEFREG TS, EREGTD L8 TH BN Ry
Eo~10MHzTER O H DT, ERE A TESE-F 210
TEMZAToET, S, BETIE, EMLGTICEHEE
HEEEEROENFD LT LoRD, ERERN TS, Fid
CRETEHVCEESECh A THRES A, FRIINEEHEE
TEHOTY,

Eo 73 —_T]':':':.{ H!-E::'*i_-ucl
7 nERH  (gFisesM
| v
(A
LA To - . AR
|| L A

FZET, IOENER L, NAES R THERAES
ERCEEEL LY, W, SEEESCEY IS FE -
HFrApE guEy, Lirl, NEC TORIMNg <> ¥,
EREFE]. f-EF-—#-AGHeI A, BN L K OHEE
BEELTH, FROTOAEEDEL2TEYT,

T %
Tabls 28 #EEE

<tk (mm a3
2R Hil L ’E : i I (kHz) K. Kn CiPF =T
O 1’ Il Fi | 20 0.5 - 4 000 0LED - 7000 S
H B 20 1.0 - 2,100 0ss - 2700 s
1 21 10 0.3 - 6,400 057 - 3,000 ]
Fid | 20 0.3 20 6,500 - 030 13,500 P
_u} 21 20 04 20 5,000 - 0.30 10,500 P
—f — ! P | 25 0.5 25 4,000 - 030 14,000 P
1 13 0.3 a0 6,500 - 030 42 000 P
E M 15 04 a0 5,000 - 030 32,500 F
- f 3] 15 0.5 100 4,000 - 030 33000 2P
! 1 13 0.6 100 3,000 - 030 26,500 P

12) hiralk

NECTOKIN

BAIDOEEBRILZ OF A 2% FH
TRHMERRET 2D 5,



ESFOREBE7000pF%Z R
FAT7 LT200KHz U ED
HIRIEZHERTAZ L 2E 2D,
ZDBRBICIIFERIC5 OUH
DaA)eEINT5Z & CEE
T3,

50 IDOPA

+ AC1 B

Driver AMP

400m

200m

12 hiralk

_1 7n
—— C1

47

200k

500k 1




12) hiralk

=F

Driver HETffEY

- X2
IDOPA
{1 + 50 RI.P 10u
R1
_ R2 ’
+ AC100 L1
V1
™ 1K
1 — Y2 ¥1
R3

100

180

/\
. ’ ~—
1 o /

120 / ( )\\
e > 100m R2=1
aAf NV EEBICCARIZL D E § g ///\ \\\
MOWELBET I EAHER T = o :
5, ERFJIIEWAEREY—IE 0 . / A\ \
T2 & DR D, . 4 Rz:; N
. 100u / \ \

_//

S B R Sy
1k 2k 4k 10k 20k 40k 100k 200k 400k M 2M 4M 10

[

Frequency / Hertz

48



wafE e ntmaEy  BhEk

e X2
?IDOF’A n . Rz-PEEQL;_
R2 LU
+ 3?100
@ ——él— ._)—XQ-out
R3 o
— C1
T
- i
RARME B OB EE CHATC o L
EESOBHEBEETOREROE L N
B2 70 5, A RN
T AN
/ VO ING
/
20 _’_——__/ \\‘_‘

eeeeeeeeeeee

49



b L AR AT

12) hiralk

50 X2 B AR ZE L. RENT & AMEICIR Y
— 68 I EREES CREEE®ETHILE
R2-P X2out 2> 25 N5 A RELS TR O
Vi1 WERBFRPEEN S,
@ EAHITIT1 OKHz L F&MEMA Lz
=3 DTZOFHFATRIEIX RV,
1 7n
200n T ©f
| |
||
T o T

mA

(R2-P) /

K2-out /v

2
1

A

T N

N

- N [ o

\
AN

200m /
100m

400rrr

N

40m /

\

100 200 400 1k 2k 4k 10k 20k 40k

Frequency / Hertz

PN
N

\

100k 200k 400k 1

50



= RS U RIT L A ERE |81 hiralk

1: 4DFEFF U REAVWTRE T 2B 5,

SRR -TXI20 ZOBRASEVEREECEHTXAAY v F b

T4 BN, RERBREMLELT 5,
g g 1:1 5o 2% bR AENITHEIZHE S BSEAEDOR
7 el T
— ﬁ%%%%ﬁ#mm%ﬁwkﬁyxwﬁ%ﬁﬁg
225,
I Ll BEEZVAZOFRREE L B3,
R4-P ._} TX2-20

™2 Y2 1
800
1.6
400
1 7n 1.4 \
o S AN
100+

/

e 1 > 0 \._ —
1 . 4 08 )
10/
N

2k 5k 10k 20k 50k 100k 200k 40C

Frequency / Hertz

ol



e 12} hiralk

- BIRII=y 7 VKREMTHE 4 RAKRTEE TS

- AA v F U T X2 b—#F LLD0E AW TETEDER
BEEZED

- RESZIHAINBNOIREFRELTHI L HAEE

o2



= I)LKkFE

12 hiralk

SANYO

Cell Type HR-4U

Specifications

Type : Nickel-Metal Hydride Battery

Size : AAA Consumer Type

Typical 1000mAh
Capacity 1
Minimum 930mAh
Nominal Voltage 12v
Charging Current x Time  |Fast Charge » 1000 mA x about 1.1h
Charge o _ AN®,
Condition Fast Charge 2 0°C-40°C
Discharge Condition 0°C-50°C
. Less than - N
Ambient Temp. 30days -20°C-50°C
Storage |Less than o s
Condition [90days -20°C-40°C
Less than - s
1year -20°C-30°C

Internal Impedance =

(after discharge to EV.=1.0V)

Approx. 40mQ (at 1000Hz)

Weight «

Approx. 13 g

105 mm
1
445mm
Dimensions | P 10.5 mm
(withtube) 445mm

Size 4 :(Diameter) x (Height)

10.5(D) x 44.5(H) mm

T)Single cell capacity under the following co

naition.

Charge : 100mAx16h, Discharge : 200mA(E.V.=1.0V) at 20°C
2)Use recommended charging system.
3)After a few charge and discharge cycles under the above 1) condition.

4)With tube.

o3

Typical Characteristics

Charge
bd
@ |
8) 1
= ; -
o 1 I I
Dl e e e e R e T
% 1 1 I I I I
Q 12 |~~~ {cnarge: 10tomA av-1amv) el
1 | Ambient Temp. : 0°C.25°C.40°C I
ip---r- T T T T 1====
] 1 I ] | |
1.0 H A H H H A
0 10 20 30 40 50 60 70
Charge Time (min)
viscnarge
1.8 T T T T
15 ko_ crsa:éenmum.e.'[-w-mmv;.' : |
- Fest: 1h
< Discharge : 200ma, 1000MA,2000ma, (E.V.=1.0v)
<. 1.4 k-~ amoient Temp. - 25°C
1]
g
=]
=
o
L]

Discharge Capacity (mAh)
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Eneloop HR-3UTG

12) hiralk

SANYO

eneloop

Cell Type HR-3UTG

Typical Characteristics

Charge

Specifications

Type : Nickel-Metal Hydride Battery Size : AA Consumer Type
Typical 2000mAh
Capacity 1
Minimum 1900mAh
Nominal Voltage 1.2v
Charging Current x Time  |Fast Charge 2 2000mA = 1.1h
Charge o s
Condition Fast Charge 2 0°C - 40°C
Discharge Condition 0°C-50°C
Ambient Temp.
Less than 20°C - 40°C
Storage |90days
Condition
Less than 20°C - 30°C
lyear
Internal Impedance 3
(after discharge to E V. =1.0V) Approx. 25m &2 (al 1000Hz)
Weight ¢ Approx.27g
Size 4 (Diameter) x (Height) 14.35(D) x 50.4(H) mm

14.35 mm
1
50.4 mm
Dimensions L 1435 mm
(with tube) H 50.4 mm

1)Single cell capacity under the following condition.

Charge - 200mAx16h, Discharge - 400mA(E .V =1.0V) at 25°C
2)Use recommended charging system.
3)After a few charge and discharge cycles under the above 1) condition.
4)With tube.

2
[}
o)
©
=
o
>
©
o ! ! !'(Charge : 2000mA (-AV=10mV)
11 b—— -1 —_|Ambient Temp.:0°C.25°C 40" | _ |
| I I | I I
10 . N N R s N
0 10 20 30 40 50 60 70
Charge Time (min)
Discharge
16 T T T T
| [Charge - 2000 mA (AV=T0mV)
15p----- i~ |Rest: 1h --
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S oqako--_C I JEVA1Y) __
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8‘) 13 l T T
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) T I
O 4oBb____C L __
= 12 1|—
TRER Ty R
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| 1 4000mA |
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09 I | I I
0 500 1000 1500 2000 2500
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TYPICAL APPLICATION

Maximum Charging Current
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PLL Synthesizer

Digital PLL Synthesizer

Rt )
L -E
i Features
BE{L/ 185k
IS— 84/ TE o General-purpose digital frequency phase synthesizer
&g/ 5 m3e e Used to synchronize a data stream to a reference
2 —F /A =Tt 3E o Synthesizes an output clock and precise phase from a high-speed clock
wY input. Both outputs are phase-locked to the reference input.
(=24 e Provides lock indicator output
2O MD TS e Includes parameterized loop bandwidths, damping factor, lock threshold
T L o Separate loop parameters for before and after lock greatly reduces jitter
i e OQutput frequency can be changed on-the-fly
e Designed for maximum speed (fMAX = 170 to 330 MHz, depending on

| SEE Sty bV W

device family)

IP (cDLT e Optimized for ACEX™ 1K, FLEX © 10KE, APEX™ 20KE, APEX 20KC, and
IPEFIFEL 285t Mercury™ devices
MeeaGore IP & 3 {f e |deal for the following applications:
P DSHO5 S, o Digital tuners
AT Ly FH A o Digital modulators
Request IP o Digital demodulators

o Wireless & wired telecommunications systems
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Lithium ion cell Sanyo

Cell Type UF433861F(1130mAh)

- 7 A y Specifications
l’fh'um ion Nominal Capacity . Min.1130mAh
W Nominal Voltage 3.7V
& =B Charging Method Constant Current
-Constant \oltage
W T [Charging Voltage 420V
B i Charging Current Std. 1130mA
| [Charging Time 3.0hrs.
Charge 0~+40°C
Ambient Temperature | Discharge -20~+60°C
Storage -20~+50°C
Weight(Max.) 2349
- (T)y” 4.30mm
Dimensions (Max.) (W) 37.85mm
Dimensions VT/ ;7070;“% ' ‘ (H) 60.80mm
of = 80.5mm Volumetric Energy Density 422\Wh/I
Bare Cell - =3 5 6mm Gravimetric Energy Density 179Wh/kg

*Discharged State after Assembling

“*The maximum thickness of the standard shipment charging condition
When designing a battery pack, get the precise information on a cell battery drawing
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LTC4065

—-

Vee BAT
R1
< 5100 /g' LTC4065
CHRG PROG +] 42v
== Li-lon
BATTERY

 pH
o EN  GND 3
10 2K

l 4065 TAD1

*SERIES 1 RESISTOR ONLY NEEDED FOR INDUCTIVE INPUT SUPPLIES

1RZER G A
ZFYRFA-YRYFILLAY KT - Fr—It
500mA

V)

N
43VT05.5V

—AAA

c1
1uF

Toe

HsC

70y 7R

BAT
L
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COUNTER

PROG
Il
I
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Rerog,

EQ1b, LTCAB5AD 7 Oy Z
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AlwialpE? Voo = Vo, HE0mV?
YES YES
L 4
Ly b 2L E—F
CHRGKE - E— 43,
Vaar 20V 2.0V < Vgar < 4.0 Vaar » 4.1V
* ! *
FIZILERE—F EERXRE-F AF A E—F
BEERMAED1/10 | maEmEE EREAGL
CHRGK 3 7L 7 CHRGH { T4 e CHRG I 2 —4 2,
4% ND R NO
(1.1 25E5H) (4. SE5ME)
L L
ERITE T - BAER
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w h
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MBRM120T3 MBRM120T3
0.220F LHISHS | ‘l“F 00 &1 T T
PROG —AAA =
L BOOST ) -EL
10uH ™

GND Ve
ovP 0.1uF =

MMBD914L T
[

SENSE BAT l

SW Ve ._J’i_ INPUT POWER
I ‘iﬁ A I o' 8.2V T0 20V
L
1
2
uk 3

/ +
LTC1729-4.2 . A
8 I J_O.th ,
ovpP Vee X 1.4k
BAT Ve f———4 D1’
2000 1 : CHARGE STATUS
—AW—F SENSE  STATUS

1729 11

"

GND NTC 0/
( %<_ 10k NTC THERMISTOR, NTHS1206N02 VISHAY/DALE
. TOKIN OR MARCON SURFACE MOUNT \$/  NOTE: EITHER A THERMISTOR OR 10k RESISTOR MUST BE PRESENT

** COILTRONICS TP3-100, 10pH, 2.2mm HEIGHT
(0.8A CHARGING CURRENT)
COILTRONICS TP1 SERIES, 10uH, 1.8mm
HEIGHT (<0.5A CHARGING CURRENT) -
*** PANASONIC EEFCD1B220
T LUMEX SML-LX0805GW-TR

1. 500kHz ) F O LA F > « ©IVEEF +— + (0.8A)

~<— OPTION: TIE RESISTOR TO STATUS FOR
CHARGE TERMINATION AT
LOW CHARGING CURRENT
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519925

.||—|

BOOST

CAPT
LTC1044

GND

CAP~

v
0sC
LV

Vout

D2
G 1/2 BATEES

D3
1/2 BATE55

I

o

ON/OFF — SIS LT1512
Vra
|
r GND Ve FB
= R5
470
c5 $=AAA
I D.h.lF R&
- 0.1a
LTC1729-8.4
17
ovP Ve "I‘ 10pF
R €6 BAT Ve =
10022 1pF
L AAA———] SENSE  STATUS
- wre R8:10k NTC THERMISTOR, NTHS1206N02 VISHAY/DALE

RE

NOTE: EITHER A THERMISTOR OR 10k RESISTOR MUST BE PRESENT

* TOKIN CERAMIC 1E2257Y5U-C203-F
** 11, L2 ARE TWO 10pH INDUCTORS: SUMIDA CDRHED38-100
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 EARETI O A
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Simplified Push-Pull Power Converter
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