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LTCA4006

gogogd ooooo/o0oo
(Note 1)
TOP VIEW
DCINO CLPO CLNO TGATEDO INFETO ORDER PART
R — DCIN [1] [16] INFET NUMBER
ACP/SHDNO CHGO OGNDO O OO ...... 0 32v/0 0.3V o6 [2] 5] BoaTe
CSPOBATO OGND oo 0 28v/00 0.3V ACPISHDN [3] 4] PonD LTC4006EGN-2
RO O GND e 0 7v/00.3V R [4] 13] TGATE LTC4006EGN-4
NTC oo 01ov/d 0.3V nD [5) 2] cLn LTC4006EGN-6
goooooon nTC [6] [11] cLp
O (NOLE 4) oo 0 400 O 850 i [7] 10] BAT GN PART MARKING
OO0O0O0OD0OD0 (e 0400 O 1250 Imon L8] [9] csp 40062
OO0O0O0ODO e 0 650 0 1500 GN PACKAGE 40064
00000 (OO0O00D0100) ceeiieieeaaeiiiiiiieieeeeen. 3000 16-LEAD PLASTIC SSOP 40066
Timax = 125°C, 03p = 110°C/W
00000000000000000000000000000000000
ooooo
googo
e 00000000 ODDODOOCOOMNote4 0000 OTAD25000000000000OOVpeN=20VO Vgar =12VO
SYMBOL | PARAMETER CONDITIONS MIN TYP MAX UNITS
DCIN Operating Range 6 28 v
Iocin DCIN Operating Current Sum of Current from CLP, CLN, DCIN 3 5 mA
ViroL Voltage Accuracy (Note 2)
LTC4006-6 8.333 84 8.467 \Y
LTC4006-6 o | 8316 8.4 8.484 v
LTC4006-2 12.499 12.6 12.700 \Y
LTC4006-2 o | 12474 12.6 12.726 \Y
LTC4006-4 16.665 16.8 16.935 \%
LTC4006-4 o | 16.632 16.8 16.968 \
ItoL Current Accuracy (Note 3) Vcsp — Vat Target = 100mV -4 4 %
Vgar = 11.5V (LTC4006-2) o -5 5 %
Vgat = 7.6V (LTC4006-6)
Vpar = 12V (LTC4006-4)
Vgat < 6V, Vcsp — Vpar Target = 10mV -60 60 %
6V < VBAT = VLOBAT! -40 40 %
Vcsp — Vpat Target = 10mv
TroL Termination Timer Accuracy Rgt = 270k o | -15 15 %
ooooooo
Battery Leakage Current DCIN = 0V 15 30
DCIN = OV o 20 45 uA
DCIN =20V, Vgppy = OV e | -10 0 10 uA
UVLO Undervoltage Lockout Threshold DCIN Rising, Vgat = OV o 4.2 4.7 55 v
Shutdown Threshold at ACP/SHDN ° 1 25 \Y
DCIN Current in Shutdown Vshpon = 0V, Sum of Current from CLP, 2 3 mA
CLN, DCIN
O000oooooocAl
Input Bias Current Into BAT Pin 11.67 uA
CMSL CA1/11 Input Common Mode Low ° 0 \Y
CMSH CA1/11 Input Common Mode High ° Vern—0.2 \Y

sn4006 4006is

2 Ly AR




LTC4006

oo
00000000000 00000MNote4DO0000TAI250000000000000Vpen =20V0 Vgar = 12V0

SYMBOL | PARAMETER | CONDITIONS MIN TYP MAX UNITS
00000000IempD Iggy
ITmax Maximum Current Sense Threshold (Vcsp — Vear) | VitH = 2.5V 140 165 200 mv
ITREV Reverse Current Threshold (Vcsp — Vgar) -30 mv
O0ooooooooocA2
Transconductance 1 mmho
Source Current Measured at Iy, VitH = 1.4V -40 VA
Sink Current Measured at Ity, Vit = 1.4V 40 uA
ooooooo
Transconductance 15 mmho
Verp Current Limit Threshold 93 100 107 mvV
lcLp CLP Input Bias Current 100 nA
OO0O0OOOOOEA
Transconductance 1 mmho
Sink Current Measured at Ity, Vit = 1.4V 36 uA
OvSD Overvoltage Shutdown Threshold as a Percent 102 107 110 %
of Programmed Charger Voltage
OO0OPOOOOFETOD D I INFETO
DCIN Detection Threshold (Vpcin = Vern) DCIN Voltage Ramping Up 0 0.17 0.25 \Y
from Ve y— 0.1V
Forward Regulation Voltage (Vpcin = Vewn) 25 50 mV
Reverse Voltage Turn-Off Voltage (Vpcin— Veun) | DCIN Voltage Ramping Down -60 -25 mvV
INFET “On” Clamping Voltage (Vpcin — ViNFeT) linFeT = 1uA 5 5.8 6.5 v
INFET “Off” Clamping Voltage (Vpcin — VinFeT) liNFET = —25uA 0.25 v
oooog
NTCVR Reference Voltage During Sample Time 4.5 v
High Threshold Vinte Rising NTCVR  NTCVR  NTCVR \Y
*0.48 *05 *0.52
Low Threshold Ve Falling NTCVR  NTCVR NTCVR \Y
*0.115 +0.125 +0.135
Thermistor Disable Current Ve < 10V 10 uA
00000000 (ACP/SHDNO CHG)
C10TOL | C/10 Indicator Accuracy Voltage Falling at PROG 0.375 0.400 0.425 v
LBTOL LOBAT Threshold Accuracy LTC4006-6 4.70 4.93 5.14 \Y
LTC4006-2 7.27 7.5 7.71 \Y
LTC4006-4 9.70 10 10.28 \Y
RESTART Threshold Accuracy LTC4006-6 75 7.7 7.96 v
LTC4006-2 11.35 11.7 11.94 \Y
LTC4006-4 15.15 15.6 15.92 \Y
VoL Low Logic Level of ACP/SHDN, CHG loL = 100uA 0.5 v
Vou High Logic Level of ACP/SHDN loy = -1vA 2.7 \Y
lpo Pull-Up Current on ACP/SHDN V=0V -10 uA
IC10 C/10 Indicator Sink Current from CHG Vou =3V 15 25 38 uA
lorr Off State Leakage Current of CHG Vou =3V -1 1 uA
Timer Defeat Threshold at CHG 1 Vv
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oI D0UIDUOOO0ODOUDUODMNote4IODOOOOTAU20000000000000OVpen =20VO Veat = 12V0O

SYMBOL | PARAMETER CONDITIONS MIN TYP MAX | UNITS

ooo

fosc Regulator Switching Frequency 255 300 345 kHz

fMIN Regulator Switching Frequency in Drop Out Duty Cycle = 98% 20 25 kHz

DCuax Regulator Maximum Duty Cycle Vesp = Veat 98 99 %

00000000 (TGATEO BGATE)
Vrcate High (Vein = VreaTe) lrGate = —1mA 50 mv
Vpgate High CLoap = 3000pF 45 5.6 10 v
Vreate Low (Vein = VreaTE) Croap = 3000pF 45 5.6 10 v
VpeaTe Low IggatE = IMA 50 mV
TGATE Transition Time

TGTR TGATE Rise Time CLoap = 3000pF, 10% to 90% 50 110 ns

TGTF TGATE Fall Time CLoap = 3000pF, 10% to 90% 50 100 ns
BGATE Transition Time

BGTR BGATE Rise Time CLoap = 3000pF, 10% to 90% 40 90 ns

BGTF BGATE Fall Time CLoap = 3000pF, 10% to 90% 40 80 ns
Vrgate at Shutdown (Vepy — VreaTe) l1GaTe = =1uA, DCIN = 0V, CLN = 12V 100 mv
Vggare at Shutdown IggaTe = 1A, DCIN = 0V, CLN = 12V 100 mv

Note1: 00 000D O0O00O0OOOCOOO0O0ODOOODOOOOOODOOD

Note2: 00O 0OOOOOOO

Note3: 00000 OO0O0O0O0DOODOOOOO
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oooooo4000850000
pooooooooooooo

Ogo
Ogo
Opoo
Onoo
Hoo
Hoo
Uoo

gogn

DCIN(IO1nOOooODpbCcOOOoObOOoOooboDobOoOn
goowFO0 OO DOOO0oDDbOO0OObDOoOOobObDOoOn
gboooboooboooobon

CHG (0 02000000000000000000
O00D0D00000CHGOD OO DO DOND DD O MOSFET
D000 rr0dd0d0d0d0d0000oooooooo
000000010%000000NDOOOMOSFETO
D0002uA0 0000CHGO OO OGNDO OO OO
O00000000000000000000000
D0000000000000CHGOOOODOOODO
0000000000000000000000000
0D00000001vOOOOOO0O00MmMOO00GNDOD
00000MO000000o00ooooon

ACP/SHDN (D O3)0ACOODOODODOODOOOOOO
0000000000000000000000000
00000000 H'OOOODOODOO035v0O000
oA 000000000D01VOOOO0000000
0000000000000000000000000
000O00004uwsD0000 L"OODDOO0OO0OODODO
00o0o0o00o0oOoooon

R(004000000000000000 R
GNDOOOO0O0O00000O
000000 thye = (10 0 * Rgr/154K)
0000000000000000000000000
oo

GND (O OS50I00O0Ooooooon

sn4006 4006is

Ly AR



LTC4006

oon

NTC(ODDOe)DUOODODOOODODOOODOOONTCODO
GNDOOOGOoOoOoobobooooooooboogoo
gobooboobbooboobobobobooboo
gobooboooobooobooboboobobooboo
000000000000 O00DOO0DD300kO 500k
googogbpcINDONTCOOUOUOOoooooooooo
goboooboobooobooo

w(@O7ODooooopwMOODOODOODOOOOO
goooooboowRyboboboooboobobon
goeNDOOODOOOODOOOoowooonoooono
ooobO0odeo4kD OO DOOOODODOOOOODOO
goooobboooooooogo4AlDDOOO
oboooooooovgsvogno

lwon (0080 0000000000000 O000DOO
0000000000000000001.19v0000
0000000000309V 000000000000
0000000000000 0000000000
O0O00Vear<25v/000000000000000
O000Iyn=110v000000

CSP (009000 DN0OCAIDODDDDDDDBAT
OD000000MRene I 000000000000
0000000000000000000000000
0000000000

BAT(UD10)0OOOoOooOobDOobooboboboon
gboooobooboobooobooboobooon
ooooobooboobooobooboooboon
gboobooobooboooboooon

CLP(UD1MMOIDODODOODOCLLODODOOD
gbooobogcLNOODbOoooDbi1oomvoooogno
gboooobooboobooobooboobooon
ooooobooboobooobooboooboon
gbooobbooobooboobooctNDOoonbDoon

CINOUD1200ooboDoopDocLibooonoono
goboobobooboobooboboobooboon
opFO22uF0 OO O 00000 DODO0O000DODODOO0
gooooooooobooboo

TGATE(U O3 OO Ooooooooobooooo
goooooopPOOOOMOSFETD D ODODDOOODOO

PGND (U0 14)UBGATED O OODOODODOOOOOO
oooon

BGATE(OD1/)OODOOOOOoOODbDOoOooDOoOoO
O0O0O0O0oOoOONDOOOMOSFETODOODOOODDOO

INFET (O D16)U00D0ODOPFETOOOODDOOOODO
oogd

HRERERERE

11.67uA

LTC4006

VREF

E7:| ITH

o

AMAN— 0.6V

%

vv' I I 4006 TC

sn4006 4006is

LY N

5



LTCA4006

goood
Vin

oein 250

- * R 2 N\
0.01uF ; L t |NFET:]:I| 4 5.8V 601\
W 16 ¢ |—r< : |
— CLN |
AcpisHDN [ 3] :

leL

TIMER/CONTROLLER < OSCILLATOR

Y Y
17- RESTART 1
1.105V —

TBAD
THERMISTOR

397mv
LOBAT

I

708mV ——

1.19V —

<
gm=1mo kg

<
R <
<

DCIN
|

OSCILLATOR
WATCH DOG
DETECT tore

b

[}

BUFFERED Iy

lemp

CHARGE

PWM

LoGic |~

_ IRev

17m

IMoN
=1
1 181

Rimon1
So6ask | 47

AA

<«

>R£M80'\|‘(2
> 52.87|
3

4006 8D

HRN

00

LTC40060 D0 0O 0OOOPWMO M OO0 MO0
0000000000000000000000000
O0O0CSPOOOBATOOOONONOOOODOOOODOO
OMRene0 000000000000000000
O+ 08%0 00000084V (LTC4006-6)0 12.6V
(LTC4006-2)0 0 O 0 16.8V (LTC4006-4) 0 000 000

gboobobooboopeiINOOOoOoooceLNOD o Mmoo
OuvVLOO DO OOOODODODACP/SHDNO O ¥ H”
00000000D000D0000000O00CHGOO
O robogooobobobboooobobboogogoo
goog2svoooooooooooobooobon
goo1owoooobooboooooooog

sn4006 4006is

6

Ly AR



LTC4006

0O

ooobooooboboooo2s%»bodoozsvoooo
oooboo0o0o0ooobbobooooobDbbOcHGOH
oobooobooboobooobooobooboo

gobooboobobooboobobooobobooboo
ooboobooooboooboobobooboboobooo
oooooooooboobooobooboobooo
goooooooooboborbO0O0oooDOOO
0000000000000 O0O0CHGODOOOOOO
gobooboooobooobooboboobobooboo
gono

00000000000D00000000000000
000000000000000000000010%0
0000000D0O0c/A0O0D000O00CHGO OO
25uA0 0 0000000000000 0000000
00000002000 0000000000000
000000000MO000000o0o0ooooooon
000c/l00000000000000000000
0000000000000 O0OCHGODODOOOOOO
0000000000 O0O0O0ooOooOo39evoooon
00000000000D00000000000000
0000000000000000000000000
00000000000 0O0OACP/SHDNO OO OOO
“« I'000000000D00D000000000C0
0000000000000 000000000000
001 A0 00 000000000000 00000

Oo0O0oooooOooO0o0OooooooooDoAce

SHONO O DODDOOoooooooooooobooooo
goooobooboooooooobogon

O0OFET
UOFETODOO2000000000000000O0
CiNOOOOooooooooooooooononoAcho
goobooooobooooobooooobbooo
ACP/SHDNO OO OOODOOODOOFETOOOODOO
gobooboobbooboobobobobooboo
UoFrFETODOOOOODOOODOObDOOnOO

gobobobOveoooooooooboooooboboo
gobooodvVeooooooglromvoooooono
0000000000000 00ACP/SHDNOOOOO
oo ACObOboo
gboboooboooboobbooob0oUgrETOODDO
gobooboobbooboobobobobooboo
J000dd0oo0o0o0o0o0ooooooDbCINgCLND O

godz2smvO0O0oooOoOOO0OOOFETOODODDOOO
OO0OODCINOCLNOODODOO2smvOOOoonogon
Oo0o0D0Oo00o0o0o0oboboO0OFrETOIOsO D OO0O0OO
gooo0ooobobogrETOODDOO0ODDOO0On
OOOOOACP/SHDNO O L'00D0O0D0O0O00
gooooooboooboboooboon

ogobooobooboboooboo

LTC40060 DD O ODDOOODODDOODODOODODOO
gboooobooboobooobooboobooon
oooogooobboboboobooooosrRObODbDDbOOO
gooooooMOSFETUOODOOUOOUUOUOUOOG
UO00OIlgwpeBSROODOOODODDODOOODODOOOODOO
OoOMOSFETD D ODDOODOOOOOoOobDOoOon
O0000000D0IgRyydUOOoOOooooobOoOooO
gboo0oooooooooooooMosFETO OO OO
gboooobooboooobogoMOSFETHD OODO
gooooood

_ Vbein — VBar
torF =
Voein * fosc

gooobbiiyoooon

OFF
TGATE

ON

ON
BGATE <— top —>

OFF

Iw00o0o0o0o0o00o0ooooooo

INDUCTOR
CURRENT

4006 FOL

o1

0000000000000 0000IgwdSROOD
0000000000000 0000000000O0
L0 O0000000000000000000 1,400
0000000000000000000000000
00000000000 000000OCSPOBATOO
0000000000000 00000000000
CA20 00000 IynDd 000000000 RwonD
0000000000000000000000000
0000000000000 0

VREF _ Vcsp - VBAT + 11.67MA *3kQ
Rimon 3ke2

sn4006 4006is

LY N

Z



LTCA4006
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O1gLTCc4o060 0000000

MODE DCIN BAT VOLTAGE BAT CURRENT ACP/SHDN | TIMER STATE CHG*

ACOOD0O0OD0OO0O0DO0OODOODODODOO <BAT >UVLO Leakage LowW Reset HIGH

doooooooooo >BAT <2.5V/Cell 10% Programmed HIGH Running LOW
Current

ooooo >BAT >2.5V/Cell Programmed HIGH Running LOW
Current

00000O0oOooOooo >BAT >2.5V/Cell Unknown HIGH Running LOW

00o0o0oooon >BAT X OFF HIGH Paused Low

0oooooooooooo (Faulted)

ACP/SHDNO O OODOODOOOO >BAT X OFF Forced LOW Reset HIGH

0000000000000 Note 10 >BAT <2.5V/Cell OFF HIGH >T/4 Stopped HIGH

(Faulted)
oopoooooc/iooooao >BAT VELOAT OFF HIGH <T/4 After C/10 25uA

Comparator Trip.

Running
cuoooooi0mooDo0oooomooo | >BAT VELOAT OFF HIGH >T/4 After C/10 HIGH
ooooooooooowaTOOOO Comparator Trip. (Waiting

Stopped for Restart)
000000o0oooooon >BAT VELoaT™™ OFF HIGH >T Stopped HIGH

(Waiting
for Restart)
0opooooo X X X X X Forced LOW
00000000000 o0o0oooooon
0000000000oooooooon >BAT <UVL OFF HIGH Reset HIGH**
and<UVL
Vear >39v/IO0O0OO0O0OO0O0OOOOOOO >BAT 2.5V < Va7 <3.9V Programmed HIGH Running LOW
(V/Cell) Current
*00000000000000000000000000C H'O Note : 000000000 DODODODO0ONONONOOOOOOOODOOOOONO
=0O0000000000X=0000000000 000000000000000000000000000
goooga 0o0o00ooooooooooooooobooooon
010%015%0000000000000000000
|CHARGE=( VREF —11.67MA) R 3ke2 O0OO0OBGATED L'Oddo0onoUoOooooOoOoonon
Rimon Rsense 0000000000000 000000000000
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0000000000 LOD0O00000000000
D00000IwO0000000000000000
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R
Vimon = (|CHARGE *Rsensg + 11.67uA BkQ) .—?I:,\IQS%N

VivonD 02000000000
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020Rgensg0 00000

Imax (A) Rsense (€2) 1% Rsense (W)
1.0 0.100 0.25
2.0 0.050 0.25
3.0 0.033 0.5
4.0 0.025 0.5
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Vpein = 19V, fosc = 345kHz, Qg1 = Qg2 = 15nC.
PD =292mW

ACOOO0OO0OOOd

LTC40060 DD DO OO0 DODODACODOOODDOOO
ooooooooboooooobbooooobobooo
oooooooooboobooobooboobooo
gobooboobbooboobobobobooboo
o000 ooouoAcogd
oobooobooboooooooboobooDbo

joddACO0000000O00ooooUoooo
oooooooooboobooobooboobooo
gobooboobbooboobobobobooboo
ooooooooboooooobbooooobobooo
ACOO0OOD0DDOOO0ODOODDbOoOoobOoOoobDDbOo9
gopoocLigocLpbbgobCINDOOODDOoOogon
ReODOOOOODODODODODOOOOOOOI00mMVOO
goobooooobooooobooooobobooo
ACOOOOOOoQOoiomviRgDODODOOOOODOO
O0O000000bOobooboOoskeoinFooonoon
oobooobooooboobooboboboboobooo
googcLpPOCLNOD O ODDODO

LTC4006

AC ADAPTER
INPUT
VIN

TCIN

_ 100mV
ADAPTER CURRENT LIMIT = 4006709

gonACOOODbOODOoOgd

*ReL

gooooooon
ooboooboboooobooACObOOoooooon
gobooboooobooobooboboobobooboo
oooogswbooooooooooooooooo
googo

ReL = 100mV/I|_|M
Iim = Adapter Min Current —
(Adapter Min Current ¢ 5%)

gs0000b0Re OO
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RATING (A) (Q) 1% DISSIPATION (W) | RATING (W)
15 0.06 0.135 0.25
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