R

Ll”t ’\D LTC4123

TECHNOLOGY

) e

EHEBENTAVLA-Fr—Iv

SHETEOEHEBEENIIVLANIMHFv—I v
BEWR/INADEBE: 2.2V
YYa— a2 EOEEHI/ NSV

1.5V 25mA D1 &)L NiIVIH =r

1B EE £l R A %Fifuzal)ll,%ﬁ%m}ﬁz
ﬁfﬁw_bsa/ﬂ’,@@tﬂ

WP RE

| |
||
||
| |
= BEANSOEES
||
| |
||
||

Fr—Y

_\7

BIFENREI N6 EY 2mmx2mm) DFN /Sy —

77)r—3>

m HEEER

B ANV—hk-H—RK
B Ty NRIBESS

B AEEEHDI\IEEE

xIE

=

LTC®4123 13, BB HOIA YL A Ly —A"E LN
NiMH Ny 7Y HOE B/ EBEY =7 - F ¥ —Y * T,
Nt 7a 77y 7btckh, RRK2SmA D REE
MPREINT T, IREMEIN - FAEETLEIEICKD,
NiMH Ny TUDMRES L, W AE 2 IR TEET,

LTC4123 %L 7274 YL AR E ’CH)\ Bz RN
BEALZIRRETHRE T2 ENTREICZRD . A=K
DHLRBETHINE2 a7 8% TIEBTEET, 72,
LTC4123 (&, W] H)j%E & 5o ] fix 25 & ¢ H S 415 NiMH 2N
TVERRETLIELTEET,

LTC4123 1%, HiSH 225 ith7e & NS ikl 4 TR A Sty

TVDOFEZIEL 9, LTC4123 1%, TEE T E 20K
TELLREEHMILET, WD ZA<IckD, RIS
WTREEE T THIEDTEET,

LTC4123 1% 2mmx2mm DEN 23 v 7 — & TR 3B s 5%
WY o, w7 7V r—vavyEi/N Yy ') 2—
>a v YA A D Z DA DN B B IR AR 1

QA

LY LT, LTC, LTM, Linear Technology & ¢ Linear @O (&, Y =770/ Oy — - DEEREE
ETY, ZDOMETOPEDBEIL. ThZhOMEEICRELET,

ARG A

25mADNIMH/SY TV « Fr—I' v

AIR GAP

ACIN

TRANSMITTER

Ty cowi

}: :%R
1 1 13
! !

CIRCUIT
Vin

LED
L Crx

[—33nF |
CHRG

Cin

T4.7pF

BAT

ICHARGE =
25mA MAX

HREEEITOITMVLAKEYVa1—rarv—=R

Vee
LTC4123

R

GND_PROG

RrroG
953Q

== NiMH

l1.5V

BATTERY

A\

4123 TAO1

4123f

LY N

S£#H: www.linear-tech.co.jp/LTC4123 1


http://www.linear-tech.co.jp/LTC4123
http://www.linear-tech.co.jp/LTC4123

LTC4123

HEXT IR A TEAR EVEE
(Note 1. 3)
ANEREE
NG et -0.3V~5.5V
ACIN ... -10V~Vee+1V ACIN
ANERER Ve
FCACIND .o 200mA ARG
BT e -2V ~2V
PROG. CHRG ..o -0.3V~V¢e+0.3V
EEESERRAEE
(NOEB 2) e -20°C~85°C
i3 5] 2 —65~150°C

TOP VIEW

GND
BAT
PROG

DC PACKAGE

6-LEAD (2mm x 2mm) PLASTIC DFN

Tumax = 85°C, 6ya = 80.6°C/W
EXPOSED PAD (PIN 7) IS GND, MUST BE SOLDERED TO PCB

FIEER

|t biF T=7 7Y=L | REY—FVT Nyor—9 im R
LTC4123EDC#PBF LTC4123EDC#TRPBF LGSY 6-Lead (2mmx2mm) Plastic DFN -20°C to 85°C

BIAWEMERESE TRESNS T/ A RICDWTE, Bt F o3t BB ICBHWE b E SN,

N EIFOR B —F 27 DOFEMIC DT, http:/www.linear-tech.co.jp/leadfree/ & B 2 X Lo
F—7- 7R U—)LOERRDEEMICDULTIL, hitp://www.linear-tech.co.jp/tapeandreel/ & S EBEL 2E L,
—ED/ YT —IF #TRMPBF R ER =S 12 &Ic kD, IEEDIRFEREHZE U T500BAD DY —)LTHIGFIRET T,

EXHIFFIE

o (IR EHNEIES R EERF DR BMEZERT 5, ZNLIAE Ta =25°C TOIHE, ;ETHRLED. Vacin = 0V, Vee = 5V (Note 2, 3. 4),

SYMBOL PARAMETER CONDITIONS MIN TYP MAX UNITS
Vee Input Supply Operating Range ® 2.2 5 V
lvee Input Quiescent Operating Current Charging Terminated.Igat and Iprog = 0A o 125 200 pA
Vuveo Input Supply Undervoltage Lockout Threshold | Vg Rising 1.88 1.95 2.02 V
Hysteresis 40 mV

VBaT Battery Charge Voltage Ta=25°C 1.4955 15075 15195 V
Ta=-10°C (Note 4) 1.580 1.595 1.610 Vv

Ta=75°C (Note 4) 1.3675 1.3825  1.3975 V

[BAT(LEAK) Battery Pin Discharge Current Charger Terminated or V¢c < VuvLo, VBat = 2V 100 nA
VPROG PROG Pin Servo Voltage 0.25 V
hPrOG Ratio of BAT Current to PROG Current 96 mA/mA
IcHG Constant-Current Mode Charge Current Rprrog = 23.7kQ (] 0.73 1 1.27 mA
Rprog = 953Q ® 22 25 28 mA

VuveL Undervoltage Current Limit RprroG = 4.99kQ 2.2 v
TcHe Charge Termination Period 48 6 7.2 Hours
4123f
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LTC4123

o IR EBFIZSIEEHEEDRBMEZERT Do TSI Ta =25°C TOAE, SEECHEVERD. Vacin = OV, Ve = 5V (Note 2. 3. 4)o

SYMBOL | PARAMETER | CONDITIONS MIN TYP MAX | UNITS
iR
Cold Temperature Fault Threshold Die Temperature Falling -5 °C
Hysteresis 5 °C
Hot Temperature Fault Threshold Die Temperature Rising 70 °C
Hysteresis 5 °C
ERERE ORI
Vzn-AIR Zinc-Air Fault Threshold Voltage VAt Rising 1.60 1.65 V
Hysteresis 40 mV
TZn-AIR Zinc-Air Detection Period 80
Charge Voltage Limit During Zinc-Air Battery Detection 1.8 V
Zinc-Air Detection Charge Current RpPRog = 23.7kQ 1 mA
BRI H
VREVPOL Reverse Polarity Threshold Voltage Vpar Falling -50 mV
Hysteresis 40 mV
ACDER
Voo (HIGH) Vce High Voltage Limit Ve Rising 5 Y
VecLow) Viee Low Voltage Limit Ve Falling 3 V
ACIN to Vg Voltage Drop lvce = —20mA, Charger Terminated 0.65 v
AT—4Z+E> (CHRG)
IcHRG CHRG Pin Pull-Down Current \/gARG = 450mV 250 340 430 HA
CHRG Leakage Current CHRG = 5V 1 HA

Note 1: I BAERICTHINIBEEBZI B AN RIET/INA RITKENEEE 52 5T
BEMED B B, Fic. REAICOfc> TR A EREHICIRT & T/ ADEFEIEEHFRIC
BYEESZ BTGB,

Note 2: LTC4123 [ E Ty N Ta LIFIFHE U122 K SBREMHTTANEIN D, LTC4123E(E0°C~85°C
DESIRERETHIRERICT ZEMMRIESN TS, 20°C~85°C DEMEEAENRET
DRI FBET FHETHES LOFEENARTOER - OV bO—/LEDEBTHER I TL
%, INSOHREEH T IRAAEREG. ERLATIN /T —Y OFERBAVE—Y
VABFOMORBEER EBEURE DBIERFICE > TREDZLITER, HEEHEE
(Ty(CC)) & BEIRE (TACC)) BLV BHEKR (PD(W)) MSRAICHES>TEHES NS,

Ty=Ta+ (Ppe0yn). T T, QA (BAL"C/W) I/ Sy T — Y DEA Y E—F VR,

Note 353 FEHVRWRD, EVICTRIVADERIEETET. 2 TOEEIFGNDEEEIC LTS,
Note 4: ZNS5D/SFA—FFREHCL > TRISN TR D 2EFANIITONEWN, £/
EEHETO/NYTY - Fr—IvBEDIESDE L, EERERS M ORIETRILSIC,
+15mV DIETRIEE S,
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RN REYF 1

FERCHEVERD, Ta = 25°Co

Ny TUREER
NyTUREEBE Ny TIURBEELRE NyTFIUREBELERERE
12.0 1,600 (- 1.520
100 7NN —— CHARGE VOLTAGE MAX
: N 1.560 [~y N~ CHARGE VOLTAGE MIN 1515
1 1540 |5 ohN
. ~
8.0 1520 PN
< = SN _ 1510
E = 1.500 RN s
- 60 = \\\ =
AN L\
a SONN 1.505
10 1.460 TN
! \\ d
1.440 NOK
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20 1.420 Mo \\
ReRoG = 249K 1.400 | Rppog = 237k N RpoG = 23.7kQ
0 ‘ ‘ 1.380 ‘ A 1.495 !
130 135 140 145 150 155 1.60 -5 10 25 40 55 70 25 3 35 4 45 5
Vaar (V) TEMPERATURE (°C) SUPPLY VOLTAGE (V)
4123 GO1 4123 G02 4123 GO3
PROGEVDERELRE {EEEERHIE:
(EERE—R) TEERCEREE FREEREPROGEVDERE
260 12.0 ‘ 1.00
RproG = 2.49kQ
100 L 0.80
255 r
8.0
s ~ = 060
g 250 = 60 -
£ £ £ 040
40
245 )
20 0.20
Rprog = 23.7k RpRoG = 23.7kQ2
240 : 0 0 :
-5 10 25 40 55 70 2 22 24 26 28 30 0 50 100 150 200 250
TEMPERATURE (°C) SUPPLY VOLTAGE (V) Vprog (MV)
4123 G04 4123 GO5 4123 G06
UWLODULZEWMEERE
ANgIEEREEREE Ny TIDRNERERE (B ERDBLVILBETHD)
150 ‘ ‘ 100 2.00
Vgar =-100mV 80
1.98
140 60
40 S 1.9
= [in]
g 10 R 2 1.94
b — £ o S
o =
= 120 = 20 > 192
ey o T ——
-40 ] 1.90
110 -60
g0 | Ve =0V 1.88 f —— UVLO FALLING
Vga = 2V —— UVLORISIN
100 -100 ‘ 1.86 L
2 25 3 35 4 45 20 -5 10 25 40 55 70 85 20 -5 10 25 40 55 70 85
SUPPLY VOLTAGE (V) TEMPERATURE (°C) TEMPERATURE (°C)
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RN REYF 1

FERCHVEVERD, Ta = 25°Co
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1
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SNFJ, ZOREEREZ, WERE-2.5mV,LCIZXDIRE
EINET,
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J0vIK

RECTIFICATION AND INPUT

E1. 7AvIE

POWER CONTROL
CONSTANT CURRENT (CC)
+ 1
Vuulo b CONSTANT VOLTAGE (CV) !
+
UNDERVOLTAGE CURRENT LIMIT PROG '
(uveL) + ]
CC | Vproa ¢ '
VuveL > ; !
uveL ”t '
Ver Lo 1
cc BAT '
CHARGING ) S .J I
(SLOW BLINK) '
U i
1
— 1
CHARGING COMPLETE !
(on) v .
LOGIC . cc '
REF f
+ | !
TEMP FAULT -“_ !
Toie NEGOATIV(;E TC :
- VOLTAGE  |—
BAT FAULT i
(BLINK FAST) REFERENCE !
1
v 1
ZINC-AIR _ | ZAR ) BAT
BAT FAULT .“_
BAT
+
REVERSE BAT
POLARITY FAULT

VRevpoL

LGS

LTC4123 1%, 1 )LONIMH/ Ny 7Y # L CHRET S HN
THIFEINHENEBEHDONAY T« F¥—2 % TT, 20D
Fr—T v, REEMZRA2SmMA ET7 07 I L0]HER
EER/CEBTEDOHBET N D) RALZHHLTOET, ik
mREETL, R FRERBICEREL, 20Ny T D
FREZ LT 27 DIIREMEINE T, 72, LTC4123 1%,
FEEBTEDEELT-5°C~70°C DHiH T+15mV N%
PRAEL 9 (TERERERE R 22 1) .

ACIN EVIC# i SN M T O IR LC ¥ v 7[RIz X b |
FNA ZUZ, BB AN K> THRAE LTS R
TENIEEZILZENTEET, VAV LABIMEES A
To—KlE, GEEaANDFT) XE R E (ZEa AL
D7) ZERB TR SN E T, Btk XA TIE ]
I (K1) 13, ACINE Y THOACELEZHFH LT, Vec T
DI DEEZ Vee (micn) (BHESV) KDRWERICLE
LT,

4123f

L’ LEl(DNOjLOJGYZ S8 www.linear-tech.co.jp/LTC4123 7


http://www.linear-tech.co.jp/LTC4123

LTC4123

}E

*REVERSE BATTERY CONDITION IS
CHECKED THROUGHOUT THE ALGORITHM

[ UNIT POWERED ]

*BAT < -50mV?

BATTERY IN REVERSE
STOP CHARGING
PULSE LED FAST

**IF THE DIE TEMPERATURE IS TOO HIGH
OR TOO LOW DURING ZINC-AIR BATTERY STQ?;R%H(‘JAI-TI-\GPEGTI:\IMGER
DETECTION (80 SECONDS), THIS 80 SECOND PULSE LED SLOWLY
TIMER WILL BE RESET

!

BAT > 1.65V?

TIME = 80sec?

ZINC-AIR BATTERY PRESENT
STOP CHARGING
PULSE LED FAST

NiMH PRESENT
> CONTINUE CHARGING
PULSE LED SLOWLY

A

**DIE TEMPERATURE
TOO HIGH OR
T0O0 LOW?

CHARGE TIMER
EXPIRED?

ALL THE VALUES LISTED ABOVE ARE TYPICAL.

SEE ELECTRICAL CHARACTERISTICS TABLE FOR MORE INFORMATION

H2 ZRE7ILIVXL

STOP CHARGING
PAUSE CHARGE TIMER
PULSE LED FAST

CHARGING COMPLETE
STOP CHARGING
LED ON

4123 F02

4123f
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ZDHITT,
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I( mm-5mm)I I
| * ACIN |

i I 1 cry IoHg = 25MA MAX |

¢ Lrx 33nF BAT |
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