Q‘ TEXAS
INSTRUMENTS

www.tij.co.jp

2% " H|
bq2406Xx

JAJS169

1AV INFY T, BLF¥alb—2aftE&
DFILAF/)F LK) T—REEEIC

B R

@HLXAL—TarIl&UREEBEL—-MERKIE

@ AN—ZADHPREhETTVr—>3> ikt d
1B DF YL AF /) F LR T — /Ny
JOEROY 777 MEREHIRE

O RKIADKRET7 SV r— a3 ixtis LN —
FET6 LUOERE Y 2R

@AM —JREIZKINYy T —D5DRNER
%BAIE

@ :0.5%NEEL X 1L — a3 FEE

O BINERBLVUEHEICLIREBIRT

@ RELAA(IFEDTVFv—2-a2F 13y

O LEDE LIV AT LA B —T 24 AHDAT —

777U r—3>
® PDA. MP37L—¥—, FTRI-hXS
@ 13—y MESRBLUVNRKAILR-FNAL X

B =

bq2406x> ) — X, VF UL - AKXV /VFT LK) v —
BUHDOGEMAEEHEICTH D, AX—ZOHI S /-1
A7 70— a vEicidt e h ¥, SoR4eR K
RHEREA 7' 3 VAL AN D, RELLBY AT LENE
8y r = VIZFEEL TV ET, bq2406x> ) — Xk, TV T4
Vazvs, EEREELX L -V VIREEED). EEIL

AZAHADICEKY . KEHR, T7—. NT—-TYF E A&

DEAREZEH (FmE)
@ EIHRE L BBRE bq24061/66
@ HEIR) —T-E—KNICLBHEBEHER *

« e o o IN|: 1 10:|OUT
® O/ FESX3mmMLP/Ny r—2 ™R[ ]2 o[ Bar
® EIRFRE /Sy U — kiR e o e

\n == EE
[ J Aﬁﬁ%&{%nx STATZI: 4 7 :I G
Vgs[ |5 6| JIseT
KRENT7 TV r—2 3 CEK
bq24061/66 '—ggt‘e?; g;z‘;'
Input Power
IN out|1@ *—o Pack+
Rear | L 47 uF e
TMR BAT I
. 200Q = TPaCk‘
STAT1 CE l
STAT2 ] U =
Vss 1ISET e —)|
0.47 uF
RSET
1.13kQ L Charge Enable and
Input Power Status

TurboTrans, TMS320it. FHH XA > X VIL X LY DEFEETT,

ZDEFHE. Texas Instruments Incorporated (T1) #%3Z Ttk L 2 E#t
&, BHOIIEEO—BE L TTES ZDICART XY XA XYL A Y
(BAT) PRI D SFABIRL TERL=HDTT,

BRUC S > TREREZBRERDEFICHICL TOWEVWDDHHY T,
BATUC & BMXERE, &< £ THTIEREER & JI2RETEL 2D D
BIMSEERE L TZHEATE L,

HEDIRE S LVTRAICH Y £ L TRBTEREERORFEN &
ZHERBT &L,

TS SUBARTIE, EREZBRIC TEHOBRERBLLTVBICHP LD
5%, EHLUMOBHRICESVTRE L MBEPBESICOETE L TN
Al 3B/EDAVEL A,

{'f TEXAS
INSTRUMENTS

SLUS689 #zRhR

BT DREERER
http://focus.ti.com/lit/ds/symlink/bq24061 .pdf


http://focus.ti.com/lit/ds/symlink/bq24061.pdf

D3ODT 2 —XI2kD Ny F) —2FLBLET, KB, &
INETRICEDOWTRTLES, NSO Tu s~ T uE L
422k, BERTHICRELIRERE It I hES, Z

A BHESHENE

DAL =IZ, BILE L —3 57« — XhcBifg o390 x INSDTNA 23, IRENZLZESD (FFEMIE) IRiEHRE%
NEF, Ny T ) —BIELNED AL v 2h—IL F 4 FES Wi LT E§, PRAFIEZ 72 13ELD BRI, MOSYT — kM iC
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Charge | Input Over | Termination | Safety Power IC Pack Pack Voltage Devices(() Marking
Voltage | Voltage Enable Timer Good Enable | Temp Detection
Enable Status (Absent)
42V 6.5V TMR pin TMR pin | PG pin No TS pin With timer bq24060 BPG
enabled
42V 6.5V TMR pin TMR pin | PGpin | CE pin No With timer bq24061 BPH
enabled
42V 6.5V TE pin TMR pin No CE pin No With termination bq24063 Preview
enabled
42V 105V TMR pin TMR pin PG pin No TS pin With timer bg24064 BSA
enabled

(1) bg2406xiE T =7/ —ILDH THIRI N E T,
1U =& 7= V) 250 DRI DIHE L. BRESOREICTEZBMLET (il : bg24060DRCT) .
(2) ZOHREROHSHIETH Y . ) — FEERHUZHREEN01%UTTT, HEDHT
COEBI Ny F—TOMBEICNOTF L 55T HREODEEEN0.1%4BAZRZ BN £/-3T7FE (Sb) 2 EAHE LA,

11 =)L & 7-V) 3, 000fEDHHRDIHE 13

BRESOREICREZEBML %7 (i : bg24060BPGR) o

J—¥HEFI 7O X TOFERICEL TVWET, S5I(2,

R AER"
bq2406x
Supply voltage (IN with respect to Vss) -0.3Vto18V®
Input voltage on IN, STATX, PG, TS, CE, TE, TMR (all with respect to Vss) -0.3 V to V(IN)
Input voltage on OUT, BAT, ISET (all with respect to Vss) -03Vto7V
Output sink current (STATx) + PG 15 mA
Output current (OUT pins) 15A

Ta Operating free-air temperature range —40°C to 125°C
Tstg Storage temperature range —65°C to 150°C
T, Junction temperature range —40°C to 150°C
Lead temperature (Soldering, 10 sec) 300°C
(1) MEHRAERULDZ PL RS, BGHEIA -V ERRICEZDZEPHVET, CAEX FLIXDERDAZIZDVWTRLTHY.
ZDTF—2Y— D H&écé)b{’ﬁxm SRS B2 A 2IRETOARABBOEEEEREEN TV E LA, ENRATERDIREIC
REEEC & ABRDEELICHEESZZ2 LB ET,
(2) bq406xNERATMHE 126V (FRA87EER) TT o
HRBMERM
MIN TYP MAX| UNIT
Vany  Supply voltage range Battery absent detection not functional 3.5 16.5 Vv
Vany  Supply voltage range Battery absent detection functional 4.35 16.5 Vv
T, Junction temperature 0 125 °C
ERHBEHO
PACKAGE 84c (°C/W) 04a (°C/W)
10-pin DRC 3.21 46.87
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PARAMETER

TEST CONDITIONS

| MIN TYP MAX| UNIT

POWER-ON-RESET

V(IN) =0V, increase V(OUT): 0 - 3V OR

V(pown) Power down threshold V(OUT) =0V, increase V(IN): 0 = 3V, 1.5 3.0 \
CE=LO ™M
INPUT POWER DETECTION, CE = HI or LOW, V(IN) > 3.5 V
VinoT) Input power detection threshold V() detected at [V(IN) — V(OUT)] > ViypT) 130 mV
. . Input power not detected at
V Input power detection hysteresis 30 mV
HYS(INDT) pute y [Vany—Viout) < [Vinom)— Vhysanom)
T Deglitch time, input power detected | PG:HI — LO, Thermal regulation loop not active, 15 35 ms
DGL(INDT1) status RTMR =50 KQ or V(TMR) = OPEN ’ ’
Delay time, input power not detected | 5=
ToGLNON)  gtat s PUtP PG: LO —HI after TpaLvoi) 10| us
Charger turned off after Tp_ycraorr), Measured from
TDLY(CHGOFF) Charger off delay PG: LO — HI, Timer reset after TDLY(CHGOFF) 28 32 ms
INPUT OVER-VOLTAGE PROTECTION
. i bq24060/61/63/65/66 62 65 7.0
Vioup) Input over-voltage detection V(IN) increasing 9 Vv
threshold bg24064 10.2 105 11.7
v Inout " hvsteresi V(IN) d . bq24060/61/63/65/66 0.1 0.2 v
nput over-voltage hysteresis ecreasin
HYS(OVP) p ge hy g bq24064 03 05
ToaLovoer)  Input over-voltage detection delay %_=L(H)I ir ||_‘”OV'\|A,\? ?ﬁ;f:sifr:c;m V(IN) > Viovp) to 10 100| us
Input over-voltage not detected CE = Hl or LO, Measured from V(IN) < V(oyp
TDGLOVNDET)  gelay to PG: HI — LO; V(IN) decreasing 10 100| ps
QUIESCENT CURRENT
Lo Input power detected, Viny =6V 100 200
| IN pin quiescent current, charger off | == A
CC(CHGOFF) pin g 9 CE = HI Vi = 165 V 300 H
lcc(cHaon) IN pin quiescent current, charger on | Input power detected, CE = LO, Vgar = 4.5 V 4 6 mA
| Battery leakage current after Input power detected, charge terminated, 1 5 A
BAT(DONE) termination into 1C CE=L0O H
| Battery leakage current into IC, Input power detected, CE = HI OR 1 5 A
BAT(CHGOFF)  charger off input power not detected, CE = LO H
TS PIN COMPARATOR
Lower voltage temperature . . o
Virst) threshold Hot detected at V(TS) < V(1g1); NTC thermistor 29 30 31| %V(IN)
Upper voltage temperature . . o
V(rs2) threshold Cold detected at V(TS) > V(rgz); NTC thermistor 60 61 62| %V(IN)
. Temp OK at V(TS) > [ Vrs1) + V, ]OR
\Y Hysteresis (TST) ™ THYS(TS) 2 %V(IN
HYsas) Y Virs) <[ Vrsa)~ Vhysas) | BVIN)
CE INPUT
Vi Input (low) voltage V(CE) increasing 0 1 v
" Input (high) voltage V(CE) decreasing 2.0 \
STAT1, STAT2 AND PG OUTPUTS, V(IN) > Voea) * V(po-max)
VoL Output (low) saturation voltage | loutput = 5 mA (sink) 0.5 \
THERMAL SHUTDOWN
T(sHuT) Temperature trip Junction temperature 155 °C
T(SHUTHYS) Thermal hysteresis Junction temperature 20 °C

(1)
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PARAMETER | TEST CONDITIONS | MIN TYP MAX| UNIT

VOLTAGE REGULATION, V(IN) > Vogeg) + V(po-max): Irerm) < lou) < loout)) CHARGER ENABLED, NO FAULT CONDITIONS

DETECTED
bq24060/61/62/63/64 4.20

Vo(rea) Output voltage - \
bq24065/66 versions only 4.36

v Volt lati Ta=25°C -0.5% 0.5%

oltage regulation accurac
O(TOL) ge reg y 1% 1%

Voo Dropout voltage, V(IN) i V(OUT) | loyry =1A 750 mV

CURRENT REGULATION , V(IN) > V(OUT) > V(po.max)y CHARGER ENABLED, NO FAULT CONDITIONS DETECTED

loouT) Output current range x(BAT) /; Vicowv), lojoum) = kour) = Ksem) * 100 1000 mA

(SETYRsET

V(seT) Output current set voltage V(ISET) = V(seT), Vicowy) < V(BAT) < Vo reg) 245 250 255 \
100 mA < lgoyn)< 1000 mA mA x kQ 315 335 355

K(sem) Output current set factor Volts
10 mA < lpouT) < 100 MA 315 372 430

Riser External resistor range Resistor connected to ISET pin 0.7 10 kQ

VOLTAGE AND CURRENT REGULATION TIMING, V(IN) > V(OUT) + V(po.max) CHARGER ENABLED, NO FAULT CONDITIONS
DETECTED, Ryygr = 50K or V(TMR) = OPEN; Thermal regulation loop not active

Input power detection to full

Measured from PG:HI — LO to I(OUT) > 100 mA,

no battery or load connected

Vrmr) = OPEN, LDO mode set, no battery and no
load at OUT pin, CE = LO

TPWRUP(CHG)  charge current time delay CE = LO, lojoun = 1 A, V(BAT) = 3.5V 25 3B ms
Measured from CE:HI — LO to I(OUT) >100 mA,
Charge enable to full charge
TrwrUPEN) curre?\t delay 9 IO(OUT)d= 1A, \fj(BAT)z 35V, V=45V, Input 25 35 ms
power detecte
) Measured from PG:HI — LO to V(OUT) > 90% of
Input power detection to voltage charge voltage regulation; ( )
TrwrurP(LDO)  regulation delay, LDO mode set, ' 25 35 ms

ENABLED, NO FAULT CONDITIONS DETECTED

, RTMR = 50K or V(TMR)=OPEN; Thermal regulat

PRECHARGE AND OUTPUT SHORT-CIRCUIT CURRENT REGULATION, V(IN)AaV(OUT) > V(DO-MAX) , V(IN) > 4.5V, CHARGER
ion loop not active

Precharge to fast-charge transition

V(LOWV) threshold V(BAT) increasing 2.8 2.95 3.15 \Y
V(scinD) Short-circuit indication V(gaT) decreasing 1.2 1.4 1.6
Precharge to short-circuit . v
Viso) transitiog threshold V(ga) decreasing 16 18 20
V <V <V t<T,
I Precharge current range (S8C) = YI(BAT) = Y(LOWV), (PRECHG) 10 100 mA
O(PRECHG) g g loprecHa) = Kisem* V(precHa)/Rusem)
VseT) = V(PRECHG):
V(PRECHG) Precharge set Voltage (sc) < ViBAT) < V(LOWV)s 225 250 280 mV
t < T(PRECHG)
_ Veor < Vin < 6.0 15 22 30
IO(SHORT) OUtpUt shorted regulatlon current IO(SHORT) = I(OUT)! V(BAT): VSS v mA
6.0V <V 25
TEMPERATURE REGULATION (Thermal regulation6 ), CHARGER ENABLED, NO FAULT CONDITIONS DETECTED
o V(IN) = 5.5V, V(BAT) = 3.2 V, Fast charge o
TyREG) Temperature regulation limit current set to 1A 101 112 125 C
Minimum current in thermal V(LOWV) < V(BAT) < VO(REG), 0.7kQ < RISET
lMIN_TUREG)  regulation < 3.5k 200 250 mA
¥ 1
EXAS
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PARAMETER | TEST CONDITIONS | MIN TYP MAX | UNIT
CHARGE TERMINATION DETECTION, Vogeg) = 4.2 V or Vogeg) = 4.36 V, CHARGER ENABLED, NO FAULT CONDITIONS
DETECTED, Thermal regulation LOOP NOT ACTIVE, Ryyr = 50K or TMR pin OPEN
Termination detection current |V >V t<T
| (BAT) RCH)» TDGL(TERM) 10 100! mA
(TERM) range lrerm) = Ksen* VirermyRiseT
Charge termination detection
V(TERM) set voltage V(BAT) > V(RCH) 225 250 275 mV
Deglitch time, termination .
TDGL(TERM) det%cted V(ISET) decreasmg 15 25 35 ms
BATTERY RECHARGE THRESHOLD
V(RcH) Recharge threshold detection | [Voreg)—V(BAT) | > V(rch) 75 100 135 mV
Deglitch time, recharge .
TbGL(RCH) detection V(gaT) decreasing 15 25 35 ms
TIMERS, CE = LO, CHARGER ENABLED, NO FAULT CONDITIONS DETECTED, V(TMR) < 3 V, TIMERS ENABLED
T(cHa) Charge safety timer range Ticha) = KcHa) X Rrvr ; thermal loop not active 3 10| hours
K(cHa) Charge safety timer constant Veat) > Viowy) 0.08 0.1 0.12| hr/kQ
. T =K x T, x K ; Thermal
- (PCHG) = KPcHG) X T(cHG) X K(cHaG):
TPcHa) Pre-charge safety timer range regulation loop not active 1080 3600 | sec
Pre-charge safety timer
K(PCHG) constant V(BAT) < V(LOWV) 0.08 0.1 0.12
) A Charge timer AND
Charge timer and termination [ A 3 bq24060/61/62/64/
enable threshold te:;mnatlon disabled] at V(typr) 65/66
VTMR(OFF) > VTMR(OFF) 2.5 3.0 3.5 \
Charge timer enable threshold [Charge timer disabled) at bg24063
Vmr) > VTMR(OFF)
; i ltmrorF) = lamry, Virmry =35V, Vi = 4.5V,
IrMR(OFF) TMR pin pull-up current safety timer off, all other timers set to zero. 1 6| wA
BATTERY DETECTION THRESHOLDS
lDET(DOWN) Battery detection current (Slnk) 2V < V(BAT) < VO(F{EG) 1 2 3.2 mA
Battery detection current
IoeT(UP) (sourci/e) 2V < Var < Vo(reg) lo(PrECHG) mA
2V < Vgat) < Vorea), Thermal regulation loop not
T(oETECT) Battery detection time active; 85 120 150 ms
RTMR = 50 kQ
TIMER FAULT RECOVERY
l(FauLT) Fault Current (source) VouT) < V(RcH) -12 -10 -8| mA
CHARGE OVER-CURRENT DETECTION, V(IN) > 4.5 V, CHARGER ENABLED
Charge over-current detection
lenove)  threshold Visen = V8S 2 A
Over current detection delay Measured from VseT) = VSS to
TDGLCHOVO) fime loouT) = 0 100 us
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° ™
bg24060/64/65 DRC bg24061/66 DRC bg24062 DRC bg24063 DRC
TOP VIEW, (TOP VIEW) (TOP VIEW) (TOP VIEW)

Yy My MY Y Y Y Y Y Y Y Y Y Ty Ty

(64 (71 181 19 10 164 74 18F 194 10 P61 {74 8% 1oi {10! tel d7i 18l tei l1o!

ISET % TS BAT ouT ISET PG CE BAT ouT ISET CE TS BAT ouT -7S_ET CE TE BAT OouT

Ly £ Ky ﬁ =]

Hﬁﬁ?*}%ﬁgs WHE VAS ann

TERMINAL NO.
/o] DESCRIPTION AND REQUIRED COMPONENTS

NAME bq24060/64/65 | bq24061/66 | bq24062 | bq24063

IN 1 1 1 1 | REANEES LUOAFER, INEVSSORBICIUFIED X v/XT 2%
EHEL TSN,
REEAT-TATSLAN, 7A—T1 > TDIBE. 217 T 1 AT —

TMR 2 2 2 2 I | FichET, VSSEDRICEREERL T, B221YDEILT
Y MEETOYTSLLET,

STATA 3 3 3 3 O | REBRF—AHM (F—T>-aL 04, RIEEBM)

STAT2 4 4 4 4 O |REBRF—g2AWH2(F—T>-aL 04, R3IEEBM)

VSS 5 5 5 5 I |52k

ISET 6 6 6 6 o | REERHER, ISETLVSSOMICIEH #4545 L . REEMEE HE
LE¥., BATEISETORIICIZ0.47UFDF v /S0 2 &EE L T £ &L,

PG 7 7 - - O | /7 —-Fy NIREEHA (A —F>-aL v %), 7o57+47-A—

CE _ 8 7 7 | | ZBAX—=TIAN, CE=LONBAE, RBEBN 1 X —TIICL ) £T,
CE=HIDFEA. REEPEH T« AT —FIIZEYET,

_ BTA3—TIAH. TE=LODHE, BTRES LU/ 7 U —Kizs

TE - - - 8 | | BEPAL2—TNICEYET, TE=HIDHE, BTHRESLIUNy 71—
FEFREP T XTI —TNIChE)ET,

TS 8 B 8 B || BEEZZAD Ny F U Ny TOY - IZZICEHELE T, S
BRFNA4EERBLT. BEALy Y2 k- L RETOFTLLET,

BAT 9 9 9 9 ||y TU—BEES AN, SNy T U - OEHFICEREL T, BATE
OUTDOREIZ200QD I & #Z L T 728 WY,
FESHE AN, Ny T —DOERFICHERELET, OUTEVSSORIC1UF

ouT 10 10 10 10 O | Lro*r/noasEsLT o,
BH LAY —<IL-/Yy REICHVssE L DREIE. RSB TERMICER S

Exposed NTVET, BHUAY -y KiE. T2 MR EDVssE > &

Thermal Pad Pad Pad Pad RUCEMICERTIVEr B E T, —<IL-/Ny KiE, ICHET T >

Pad RADELTRERLEWCEE L, Vssid, BICT 5> RICERSNT
WBLEFHNET,

L

FREIS, SRS (EHiRspD) A ML TT 025 ATx
EF. SHEATERA S 27 A N, T A % —
TIL(CE=L0), Ny TV —BENHILEAL v 2Hh-LF
Kl (VBAT) < Viper) T B84 . Fil 7 14+ 2 4G & h

Y, REZA HERENA A — Tk > TOBBEAIR. KBE
YA LD ENE L REZAHEBLET, RELA~Y
DEA LT Y Mz, TMRY VICHE S - k-
THREIhET,
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Pre- Current Voltage Regulation and
Conditioning Regulation Charge Termination DONE
VO(BATREG) Phase Phase Phase
logan | L I R
S o
FAST-CHARGE Y
SUF?RENTG /,o' Batterly Current,
Py (BAT)
.'"’
0’
K Battery V oltage, Charge
,:" V(B AT) Complete
i Status,
Viowv) | S Charger
A Off

e
lo(PRECHG), |(TERM) yd \
;

‘l
/ s

PRE-CHARGE |

CURRENT AND
TERMINATION
THRESHOLD
“— < >
T(PRECHG) TicHa) DONE

1. TJ(REG)T®76%7OU T7 4N

FEBMPEAA F— Tk B L, 22D8HL -T2k - T,
Ny F)—ZA4 vy FDFVLAV-Y =4 V=&V AR
BN, BATEVOBFHEMS T 05 T 4 XN FEBBIRMEIZHIE
AN (KEBEHRNL—T), £EBATE Y OBEN TS T
LEN.-ABBEBFEMEICLF 2LV -V g VST (REBBEL -

ICO A ERULE DTy (REG) & W A 2 IMELRMFOHAL, £E
YA 2 UBENL, WHOREIEL — 728 E L 3, Al
=T, WEOBEEY 7 7 L v A (ICOBA TR 2K L)
2, HE SN RERENTETE L D IKCSEAICEEL £9.
ZOBEUL — T3 FEOEERIEL — 7 k0 EER S h, ICO

7). V(BAT) < V(LOWV) (FE#E3.0V) DA . BATY ¥ Ok

BNERT., Tu 7 A S FEEREDI0%ISRE SN E T,
ROBNZ, ICOHEAHIE 7T rEG) (FEHEL12°C) AW A &

WEIERECORMEN A FTBE T T 7 A LERLET,

BB M AT Ry 1R B % CHAMMA IR E 45 2 £ C.
TCOH: A HIEHE & S RO I L 3,

IN D
| Thermal BATTERY
Loop switcH | ean
—>
= BATIZ|

—>
ISET

ViouT)
Vo(REG) -

System Voltage
Regulation Loop

X2 #y¥a1L—vgvHg
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X312, L — THEE L ZIRETORE S A 2L aRm L £§,

VO(BATREG)
losAT)

i

FAST-CHARGE
CURRENT

PRE-CHARGE

CURRENT AND
TERMINATION
THRESHOLD

Voowy)

\

lo(PRECHG),/(TERM)

T(THREG)

Pre- Thermal Current Voltage Regulation and
Conditioning Regulation Regulation Charge Termination DONE
Phase Phase Phase Phase
I el —_ ]
/”/ Battery Current,
lBAT)
Battery /
Voltage, ch
V, arge
(BAT) Complete
/ Status,
— —= Charger
e Off
f’/‘
— N
L’
temperature |, Tj
\
< >« »
T,
H DONE
T(PRECHG) (CHG)

3. XETTT 7 AL (BUL— T HEE)
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7Oy VX

BACKGATE BIAS

]r V(IN)

V(OUT) —]

\Y —
PRE CHARGE  OREC)

_| V(ISET) _

R

ul

oun .
\ij IOUT) /K se
—
m——tm———————

I
: lpeTECT) Q) |<FAULT)d

vss[ =

—

-O : 1L
v =
v (SED Ty —+ : BATTERY ABSENT DETECTION
AND SHORT RECOVERY
(PRECHO) T jReq) — — CHG ENABLE ' e o e e i e e e
V(IN) Dynamically +
Vo Vimeera ) Guly [° by
i
TDGL(CHOVC) ¢
Deglitch
™R} 2 =
VCC TDGL(I.NDT) +H— V(IN)
Vrvreors) Deglitch J— V(OUT)+Vinpr)
Over_current Input Power
B ¥y Detected
- Timer
TS [—' } Fault ~
V(IN) Timer VCC,, | REFERENCE
= Disable AND
<t FOR BIAS
Thermal %M» Internal
Shutdown Voltage
References
+ ToeLovp) Input Over-Voltage | CE
— 1. Deglitch >
Vovp)
i CHARGE —
BAT[ + Toai(ren) Recharge »| CONTROL, PG
V(RCH) p— Deglitch o TIMER and
\ DISPLAY LOGIC
+ Precharge _
ViLow) / o =
V |/|
(TAPER) ToeLTERM) Terminate _
V(ISET) Deglitch w l\ﬂ

STAT1

|sTAT2

7V r—ar

[ %

Z ISR LR e 7 ) r— Y g VIEKRXITIE, 750mA
DEERLBBH . 75mAD 7 ) F v — VBEF. SEEM DL 45 A
<. BEU30HDOT) F ¥ =V - 24 I TOET,
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Li-lon or Li-Pol

24 4
bq24060/64/65 Battery Pack
Input Pgwer _ = il Y ouT 10 . _T_ Pack+
TMR 8
Csl ,_—’W\r—z T™R 9 2009§ c -
1 uF Ris  R2 49.9kQ BAT I1 Wk Pack
E 15Kk 15kas = ™ = ack,
— RED 3 | STAT1 TS|8 ==
S TS| §%0a
—|7 0.47 uF ’
GREEN o, 4 lg7aro PG TEMP
\\Js: Vss ISETI6 _o RT2
— 30 kQ
RISET: —
1.13kQ Power
= Good
Li-lon or Li-Pol
bg24061/66 Battery Pack
Input Power N out |10 _ Pack+
_L R8< L oo +
C3 TMR 9 200Q
R1 BAT 1 LLF
1uF
1.5kQ915kQ _ s — Pack—
= STATA1 CE
“~C1
— |7 0.47 uF
STAT2 PG =
Vss ISET & 4
RSET
1.13 kQ
— Charge Enable
and Power Good
bg24062 Li-lon or Li-Pol
Battery Pack
_ Input Po‘wer 1l I ouT 10 Pack+
RTMR 2 R8 ——C +
3 R1 [ TWR o 20003 7T~C2
14F R2 49.9kQ BAT TuF
W — E | Pack
1.5kQ< 1.5 kQ =
L RED 3 [ STATH Ts |8 é JT—_
% —~Cit RT1
GREEN o, 4 |g7AT2 e 047 1F 95kQ  |remp
5
AW [ vss ISET |[©—o RT2
= 30 kQ
RiseT —
113kq | Charge
— Enable
Li-lon or Li-Pol
bq24063 Battery Pack
_ nput Power _ 1 out 119 . Pack+
ReS I c2 +
c3 TMR 9 200 &
R1 BAT 11 }.lF
Tu 1.5 kQ = TPack-
— p— 8 -
STATH1 TE —=c1
— |7 0.47 uF
STAT2 CE =
Vss ISET 6
RseT
1.13 kQ
— Charge and
Termination Enable
3 Texas
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BMEE—F

N —Hry

bq2406x7 7 IV —iF, AJTEWFEL (IN) 287 =& -
Ly ¥ 2R = FVppwny & DIV E X2, ST —go -
- N IhEd, Sv—Fy Y- -T—-FTiE, ICHOTA
TORBENF 712D, HIEEYDOFRZA M- avy F X
hEdA, INEYELEOUTY Y ORICES: XA ZNE/ ST —

MOSFETE A 712D, A7 — 2 AT VSTAT1H LU

STAT2i34 -4 Y ¥ =&V Z-F—FIZiEdh,. PG
NA A VE=F Y ZIRBBIZE D £9,

ANEBRELEVAN) BEEA L v ¥ 28— FVepwny & T
ol > 725813 ERORE,» /ST -4 v - E— FIZBBL
9,

AY—=F-E=F

ANBWEEBE(N) /ST =2y V- 2Ly ¥ ah—JLF
V(PDWN) % Ll > T T, ANWEEREZL v ¥ 2 k-0
F&DIKOEA (VAN) < VOUD) + Vineor) 1. bg2406xi%
2 —=F-F—FIZAD 7,

2 =7 = FTld, BEEPEAF 712820, HliFE o
A2 b-avY FEEREhEHA, INEY EOUTE VORI
AR XN NE S 7 —MOSFETI A 71280, 257 — & 2
H1€ VSTAT1# K USTAT2i3 A4 -4 ¥ ¥ — & ¥ ZIRBEIZE
Sh, PGB ANEESRB S hBENWZ LERLET,

ATTBBFBEVAN) 28 & s WA, EEOREL 6

2 =7 - FISERLET,

NT—=F2-Uty b-E—F

ANEIFIE, ATEEVAIN) > VOUTD) + Vinon DHEITRR
hehFEd, ANWBERI/IBRIEENS L. bq2460xiE 2 ) —F
E—-F2687—=FV- Yty M- E-FNIIEBLEYT, Z0OH)
fEE— F T, WHL A v TpopWEBIL. N7 T v 25
Yy b (ST —FV-VEy b)) EhET, 2435 T
DO, STAT1# K USTAT2H JIZ AEEIE2OFFCHh 5 Z L %
AU, PGHHIZANEIZ 7 — 2 2 ekt &R LT,
ST —F V)t MK BBIERFE AT 55 &0 NEO
TSV = A NA X =TIz D, STAT1, STAT2., &
PGEY T o5 4 T2k ¥,

AZINL-E—NK

bq24031/2/3/6 Tid. AJIEIEA# M X L TCE = HIOHA
NI —=F V-Vl b T2=IAWETTBHE24 3 -F—
FAPGEhEd, 2434 - E— F T, ICHDERE K
eTuy ONEENRETHD ., MYy 7IEYZT LD
T2 AL XOHIEYE V 2EHL T, REBRIFELA v F 72134
TONWTNDE—-FIZRESIEPERELET, ZZUN
A F— FCHELBESRERT, BEUETI00uATT,

CE = HIOA . {EROIRIEN B 2 4 V34 - E— FITERL
¥, CEEY Y AAVEA, bq2406xi3/S7 =X > -ty |-
T2 — AT 5L REHBE- FISERLET,

KRERBE—F
ICHDTRTD T a v 7 IZEEPHG X . bg2406xid7 ¥
FU— Ny I OFEAEFBTE BIREICED 4, FLOKE
A TN OFIFZME LT RTORAPWE S h - Lfilfa Y v
IR 5 L, HLOERBEB YA 7P Eh£d, FEH
B7 2 =T, $RTOEAHY £y FINFET, 2O,
ICIZFTEHE—FIZAD £T,

KTEHE-F
FTEPT— FIZAB L, bq2406xi. K4DZF— b -wv v
Kiommaha kHic, £E7ILITY) ZL5FTLET,

FfE— K~

INy 7 DIEP AN EIERASNC L D & AERDOIREY» 5
il E— FISERL 9, HllFE— FTik, BERFEH»A 712
REINFETH, 2473V ty bEhFEHA,

78y o ORIEBNFERPAICR % & MEOLE R E— KISk
L&,

{'? TEXAS
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Enable losHorn

Reset Tcug

CHARGING
No
RECHARGE V(TS) >Vasa OB Ay oy
DETECTION VITS) < Voo > =
Yes NG
e | V(TS) < Vasz) AND Set Charge Off
i V(TS) > V(rs) Stop timers,
Keep timer count VDETECT
STATn=Hi-Z ENABLED Yes.
Enable lperecr) for
toerecn Reset Tercr)
Tione ON
GO TO Regulate Current
Begin Charge or Voltage
Indicate Charge-
In-Progress
ARy Apply loerecr o
DETECTION toerecn
No T che) Expired?
Viear)> Viac)
No OR
Ye timers disabled
Y ANY e
STATE Battery Absent
Charge Off [ Ye:
No
OR
V(TS) >V(rsz) OR Suspend V(TS) >Virsz) OR ANY it No
. 1 i
V(TS) < Vasy Set Charge Off, V(TS) <Vasy) STATE edri's“a"l;iielc;m
Stop timers,
Keep timer count V(TS) <Vasz) AND
STATn=Hi-Z V(TS) > Virsy)
A detection?
" standby. )
\ JCE=HI OR Standby |
V(IN>V ovp STATn set to HI-Z, Yes AND
update /PG status, termination
2 enable control logic enabled
Yes /
cE-LoAND
[V(BAT)+Vinon ]
<N < Indicate
(ove Termination
Tpor)
Expired?
Power-on-reset Begin Charge
Turn off charger,
STATn and PG
setto HI-Z, Reset ALL TImers
No—p  reset timers
V(IN) > V(POR) AND
V(IN) > V(OUT)+Vinen
Sleep
Tumn off charger, Y
| [V(N) V(OUD] <__ I STATn , /PG set to . b
[Vinom - Vivsanon ] HI-Z , monitor
input power
V(IN) > Vipor)
Power down
All'C functions off ANY
STATn and PG
—V(IN) < V, =
) (IN) < Vpon—w  STATR S START-UP STATE
N

current
Teercn OFF

Tiercr) ON

Yes AND
timers enabled

Terow)
Expired?

No OR
Timers disabled

Yes AND
Timers enabled

v

Fault Condition

Indicate Fault

current

Disable lgay
current

Enable leayr

FAULT
RECOVERY

A 4
Done

Turn off charger,
Indicate
Charge done

Reset timers

X4 @7 —Fxv— b

12
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flEOY v OBE

Mk Z bk, HEHOEIEY YCEAHIHL CREB S 1+ 2
EAX—TNERRE T4 AT -TNIZTEEYT, ZOEV %
IZFBERBENAF—TITED, N7 IZFBER
BWAT 4 AL —TNIZAD ¥, bq2460xid. CE=HITZ & v
I8 E— FICAD 9, BEMPEHEEES A — 7L (CE=10)
IZx5l, BRIEV I LY ART T4 T2k, KEBT
BRLUOLBBEBRONEY 77 L v 2&2BH/LE T,

CE =LOT, RAEIINy T ) -4 LE T S=0DEEATN
THE TN T3 Z & %bq406x23 B4 % &, FTERIEK OB
B vicay 9, KU, RERERIEC Y v 2 OB 4R
LE ¥, TSE Y D& bq2460x 85 Tld, 7Sy 7 DIREZ T — 4
A DPEBTCOKIZERE X h £¥,

STANDBY (% # s34 ) & — F L SUSPEND (i) €— F D
WA C, BB 2EF 4 AT -T2k D £¥, STAND-
BY (X4 V34 ) E—=F Tk, §XRTDLAIHY £y FEhZF

‘g

4, SUSPEND (Hil#y) €— FTid., 24 <i3HiliE— FIcA-
SO AT Y AR LE T,
HfEa Y v 2 RITRENEZZA~T - 25— KT, BEOH

TS OARNE, T Py 72 OFHRIZH 2T T v F
EhET, ThHDT v FERMNEDESIZV kY P Ehdn
DFMZDNTE, 247, ¥T. IO ERIREDH 2
L TL X0,

ZF— b vy 7a—DFEMAKIC
BRICIIRAEL EEA,

0. LIT ORI

@ BRI BLUOHA~ 25—kl

O RTBKR I nWEED/Ny 7)) —KEHEED 1 X —
T

BERH
(TSE> #7723 aFT 2RBOHIER)
bq24060/62/64/657 /34 A%, TSY' ¥ LVSSE v DEIDEE
FHIETZZ L&D, Ny T —DOEREEFICERL T
¥ TSE Y DEEERHDOV sy B LUV (rsp AV v ¥ 2k —L
FEWKTZZ LT, REBETUTEI2EI »ERELET,
Vs ¥ JZU‘V(TSZ)Z Ly ¥ a2k =)L KOO AR
Sha e, FICHRBELHW EhF 9. bq24060/62/64/651%.
IS8T —FET%# A 712 L TAa 4 V&R T 5 2 & THRE % il
LT (A4~i3)ty b IhEXA), BB OFMIZR
2L, TEIEHMIhET,

Vee
Charge Suspend
Ve(rs2)
0.6" Vg
Normal T emperature
Range
Ve(rst)
0.3* VCC
Charge Suspend

X 5. NTCH — I 2 ZI2& B3y 7 V) iR S5

CE INPUT TIMER OUTPUT | TERMINATION PACK THERMAL POWER CHARGER bq2460X

POWER FAULT SHORT (latched) TEMP SHUTDOWN | DOWN POWER OPERATION

(latched) CIRCUIT STAGE MODE
LO X X X X X X Yes OFF POWER
DOWN

X Not X X X X X No OFF SLEEP

Detected
HI Detected X X X X X No OFF STANDBY
LO Detected X Yes X X X No SEE STATE
LO | Detected No No Yes X X No OFF DIAGRAM
LO Detected Yes No No X X No IFAULT
LO Detected No No Yes Absent Ty < Tshut No IDETECT
LO Detected No No No Hotor Cold | T, < Tgyyt No OFF
LO Detected No No No Ok Ty < Tsnut No OFF
LO Over No No No Ok Ty < Tshut No OFF

Voltage
LO Detected No No No Ok Ty < Tshut No ON CHARGING

F1.HlfEa Yy 2 ORE
i
‘U TEXAS
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SHBIEHRN B L ORp (77N r—v 2 YIXEBIW) I2& D,
WEY 4 v FyOBRAARETY, ‘KR LU iR 2
Ly Y ak=—LRIR$TE29—-3I24D4 Y E—-K Y %R
BEUORgET5 &, NTC(RBERE) 4 —I 2 ZIHLT
Rr1% L URpDEIRXD LS IZEHRTE ¥,

(5><R><R )
Ry = = (1)
(3X(RTC"RTH»

(5 x R x RTC)

Kz x Ryg) = (7 % RTH)]

Ry =
)

TSY VIZV(TS1) ~V(TS2) DFEHHNO —EEIEZFIMT % &\
HEY Y ZABREIET A AT NIZ D 9,

ATBEBEEHE. NT—- Ty F-XF7—4
ZHA

INY Y OANBEBRBZTF—2 213, A—=Fv-av vzl
HEVPGITRENET,

ba2406xi%, V(IN) > Viovp) DI AIC ATBRIETE 28 L 3,
MEEREIRB S, RERKEEREL L 712480,
bq2460xiE 2 % V34 - E— FIZEREIhE$, OVPRAIZT v
FENY, =T -IRENFE SN S LICIEREIEICRD 9.

REXT—2AHAH

A —7 v -aL 2 ZOSTAT1H L USTAT2/H 11id, £3IZIRd
O X EOREIHEERLET, ZThEDAT—F A BV
. LEDOB#IE 13K 2 -ty EOBEICHHATS
ZENTEEY, RPOOFFIZ, A —7V-avra- b0
ZANX T THBILERLET, THT 4 AT —-TILDL
%1%, DonelkiEICIZ A FXA, RBERIIK TR ZL v
Yakk— L FEKDEOWEHATE, 27— 4 ALEDIZEHEAE £
73TV Fr—VERLET,

INPUT POWER DETECTION (IN) PG STATE
NOT DETECTED High impedance
DETECTED, NO OVER-VOLTAGE LO

DETECTED, OVER-VOLTAGE

High impedance

x 2. AJJEFERMZ T — 4 2

Charge State STAT1 STAT2
Precharge in progress ON ON
Fast charge in progress ON OFF
Done (termination enabled only) OFF ON
Charge Suspend (temperature)
Timer Fault
Charger off
Selected Input power over-voltage detected OFF OFF
Battery absent
Batteryshort

K3 HEAT— X X

{'f TEXAS
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NyT)—REBER.EERT T —R

bq2406x7 7 IV —id, BHL ¥ L — ¥ a VIEREEPE L
TnEd, BRLVF2LV—Y 3 Vid, ISETE VIC#EEh-
PEHOMIZ &> TEFHI N E T,

FEES A 2 ILDE, Ny T ) —EBELViown AL v ¥ 2k —
LR (BET2.95V) & b mnwHiaid, BB BRI oun 2/ Sy
7V —IZHmEhE T,

Visen) % Kisem)

IOUT) = Ig0um = (3)

RISET

DT, Kgpn 3 ERFERKTH D . Viepp i3t iE
TR EEETY .,

FESA 7LD/, Ny 7Y —BENVown AL v ¥ ak—
LR EKDEWEAIZ., 7Y F v — y%ﬁI(PRECHG)ﬁ;/\‘\ v T ) =
CEIME v E 4. ZOMREIC KD < B & 7z L2 G
P,

Viprecta) * Kisem  lojou)
RiseT 10

(4)

LDORT, Kepp 2 B ERBTH D . Verpcue)d 7
)7 ¢ — S RERIECT,

I(OUT) =l (precHa) =

FEBRLMER

FEEBEREA A 2 — T DBE . P IC K - THREBHIC
WHI L 7= BHAISETY VIR ST, ZOEFR»IMED
FEEMT TS 7 IV T ’RPIRErICHiN S & 7 F a s BIER
Al Eh, SBFZ MEZOBRE > CREBERAWE TS
ZEMTEET,

R
V(ISET) = MOUT)X-REEI (5)
(SET)

NyF)—BELXaL—-Yar

Ny T ) =%y 7 DBEBFIEIBATE V&2 BTy A& hZF
T BATE Vid, /Ny 71 — %y o O EMMNIC B < h
TWE T, bg2406xid. BATE Y LVSSE Y DRIDIS Y 71 —-
Sy o BIEEBERLET. Ny T ) —EENVorpg) AL v ¥ 2
F—LFETEATEL, BELF2L -V a3V - Tz—IN
g Eh, HEERL2D LI DML ET, EEL X 2L —
Y3V AV y ¥ ak— FVogee)id. WEROICEREY 7 7 L v
2z ko> CHIEEh T T, 4.2V (bg24060/61/62/63/640
ML) %5 & 1U'4.36V (bq24065/66MD FEHEH) &5 2D DFE
L¥ab—Yag VBEXDDET,

TUF ¥ —3-54%

bq2406x7 7 IV —Tl&, Ny TV —DTVF ¥ =V T x—
ZHIZNER DR E L2 4 v B L3, TMRE V%4 — 7~
(Fa—=F 4T3 E, TVF¥r—Y FATET 4 AT —
TMZHEDET, BREZA DAL L7 Y MiEild, TMRY V(S
Bt S A 5MBIEH Rpvp) & 24479 b EBKecue ¥ &
UST(CHG)CJ:’)VCéQﬁéhij‘O

Tieche) = Kpcha) X TicHa)

R, TV F -V 2 A EMEOFENER L E T,
SUSPEND (H1lff) €— FTiZ, 7V F v = 24 v I3RER
REICEDET (Vky bIRFRA), 44 vrEWEEE—F
(COUNTING) IZR% &, W@HEfEAHHENEST, 7)) F v —
Va4 v HBNICVBAT) BREBOEEAL » ¥ a k=L F
Vaown SEL ZWEAIR, =7 —RERI & h, BRI
BETIZHY, TVF v —VRELA~V-TT7—RERT v F
EhET,

bq2460X MODE V(OUT) > V(,_owv) PRE-CHARGE TIMER MODE
STANDBY X RESET
CHARGING Yes RESET
SUSPEND Yes RESET
SUSPEND No SUSPEND
CHARGING, TMR PIN NOT OPEN No COUNTING, EXTERNAL PROGRAMMED RATE
CHARGING, TMR PIN OPEN X RESET
£4 SV F -V 24 OFEE—F

{'f TEXAS

INSTRUMENTS 15



PRE-CHARGE TIMER FAULT LATCHED WHEN

PRE-CHARGE TIMER FAULT LATCH RESET AT

Pre-charge timer timeout AND V(OUT) > V(prech)

CE rising edge or OVP detected

Input power removed (not detected)

New charging cycle started; see state diagram

Timer function disabled

x5 FVFv—2 - 247-T v FOKBE

TNVFv =V A4 IDLT— Ty FRREINL L, £E
Mg+ 72D £, ZORETIE, 44 v- 25 —NETF
JED—&E L LT, WEEE (IN) A8 h»2V0UT) <
Viwowny TH % i, /N A BHRIpau 2 OUTYE Y iZHiih £ 3,
ZOBFZKY, BHBEP LR LTIV F v =Y ALy v
K= FVrown 2 BAS ZERTEET, /Sy 72 HD Hh &
hse, 7VFv—V - A~ 25— F9Fn)ky bEh
¥, K5, TV Fr—V - ZAYDITI— T FHEDEE
MAERLET,

BEREIN—T

NERD il — 77 Thq2406x D A ERIRE (Ty) 2B+ 5 Z
L2k ADEEHERE CORELEMELTEIRL, 7 v
FERBEEO P LAV EFEH VW THWEST, ZOL—-TiE
bq2406xDIEATFRE A ML, P THREINEZY 7 7LV
AT ReG) (FEHET112°C) 2 A TV HAIE, REERE
WhE ¥, ML FL L —v 3V TORBNMEEER
I(MIN_TJ (REG)) I3 BZ4E T200mAT¥ ., ANBED R EMEAH
TEILA. BAMRESLV XL —Y 3 VITEA, BRI
AEEERISE D X T,

R 2 1 < 1#%EE

KELATBLV TN F v —VRELAVIEZI—HFIZE ST
Tars LI, TEYA 7 LOHBAEERETTREIIS
AETHEM AR A 72z s — AR L £, W%, 7
EAERRNT, BHAEERL — MCHESWTHE I E T,

BOL—T N7 2T 4 T2 b L REBBEBRVIEDT B2, #
N—=TRNENMT 274 T ThbEeF->TREIA~Y T —
ARiEhEzd, ZOEMALT T —REEZET S201C,
bq2406x TIELEF A v —D o ay 7 HRE A EL THHH 5 A
vHlfEmEE 7 27 4 TICLES BN A A v HIEEEIc LD .
TaT T LENEA LT Y MENFEMIER S E T, )
W& 4 < HlEEE L, DITORAETA 7 =T 0ick D 9,
LNy T —BENRTVFv—Y ALy vak—LFET
BIZ5A, Bl oL —Y 3V - L—=F0RT7 25 1 TklH,
TVFy—V 44 2lEBPEFIIE T,

2.0y T ) —BEBRTVFr—Y ALy afk—LFE L
BI254. Biv X 2L —Ya vV L—=TNT7 0747 Th
B LR, VEPEREENET,

bq2406xD B & 4 <l (DTC) Ti&, 7V Fv¥ -V B &
SUFCEMPICISETY Y OBEEARHE L. REERS L F 2L —
Ve VEHAN B I UBIL - TR T o T 4 ThE R, ReESA
VOFEBELA LT Y MEERNXEET, BEOEBRL XL —
v g VEIETIE, ISETE Y ORI — 712 & 5 TV s
F 7 LiV(PRECHG)‘:?&ﬁ ENET, BL—-TBT7074TTh
5294, ISETE VOBEIF VX2 L —v 3 VEIEL D BIKL.
DTCHI&IZ R A4 A v Do 1y o %V spr) /Vasen P ILH
(BEAE) £ 7213V precue) / Ve PHE (7)) F v — ) I
BHONWTELELET, XD T 712, Vg /Vasen P ILHEIZ
WY BIEHEN R4 A v REMEA R L £ 9,

800

175

700 \

\(/EM
600

150

500 \

\\ 125

e
I
[0]
< —
: \
% \ T, Junction T emperature “é.’_
S 400 \ 100 o
(6] c
b 9o
g 300 ‘g
g N\ 75 3
I
200 +— =
50
100
0 : : : : : : 25
4 6 8 10 12 14 16 18

V| — Input Voltage — V

6 #LXal—va v b—TORMN

{'f TEXAS
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CHARGE TIMER INTERNAL CLOCK
PERIOD MULTIPLICATION FACTOR

0 1 2 3 4 5
ViseryVaser) -V

7. KA v ORIBE N vy o IO R

45 1 \
i Ryvg = 70 kQ

yd

40 |

o 35
s /
T 30 F /
| i
5 i / Rryg = 50 kQ
g i
E 25} v
2 - /
5 20f
(4] [
I i / Ryump = 30 kQ
g 15 | A
() X
T § / //
5F /
obn o . o
0 1 2 3 4 5 6

VserNViseT =V

8. RyylE ISR 3 5 bq2406x %4 % 4 ¥ DM

{'f TEXAS
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160

140 F

120}

100 f

80

60

Core Oscillator Frequency - kHz

a0}

20}

20 30 40

50
ItpmR Current - WA

60 70 80 90

R 9. Lyygl=hh§ 2 ba2406xFEMRMBE OFIEE  Rvr 30KQ~100KQ

EEIRTE

WEREIFE I & > TH 4 DEAIRETIHER & . Ty NER
AV oy ¥ 2k =) FTsgur (BEHETI155°C) 4@ 2 % & LEH
hlr s hE 3, TyANERZA L v & 27— FTghur % $920°C
T3 &, TEIFHHAINET,

REERTHRESLIVUHEE

BHELF 2L -V a3V -7z —-2AHIIEABERIER SN
F9, REEBHRATERAL v ¥ 24— Flrgrmy & FH
% &, STATXY Y IZHHAE T 2R &k 3 (STATL = STAT2 =
Hi-Z), WERERFIETR S TRT AR I N DD &S 572012,
F5) o FEBETDGLrErM PEM X U E T

BOL—THNT7 0T 4 T 57 ERE U TCHEBBERI/KRT 2
Loy ¥ ak—L & TS840, BEE TR EhEd
Ao RSy o IRE ORI E 22 I PHBOBEURTEIZ L > TR
BRI AHWE— FIZAS 725818 TR EhELA,

TR Z v FahEd, ST h5 &, LEN
ETF 4 2L =TT ED FF . KA MK o THRERFEL T 4
AL=TNENED, EFLEH LOREY A 2L DBHET S L.
BT Z79F3) 2y PEhET, R6IZ, BT 79 FOKREL
NLET,

TERMINATION DETECTED LATCHED WHEN

TERMINATION LATCH RESET AT

I(OUT) < I(TERM) AND t > TDGL(TERM) AND V(OUT) > V(RCH)

CE rising edge of OVP detected

New charging cycle started; see state diagram

Termination disabled

x£6. BT 7 v FHEE

{'? TEXAS
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4.50
T T T
>
I
° 4
()]
8
Ke)
>
5 350
Q
=]
e}
I
>O 3
2.50
2

0 0.1 0.2 0.3 0.4

t—Time-s

0.5 0.6 0.7 0.8 0.9 1

X 10. /%y 7 ) Ak e

SHEEERTHEGN T XI—TJIVIZEDZDIE, LT

DFZETT,

1. bq24060/61/62/64/65Tlx. TMREY vV 24 —7F v (7 u—
FAVINZTEERTAT 4 AT —-TNIZED £,

2. bq24063Tix, TMRY Y 24 —7F v (7u—F 1 ) IZL
TERTHT 4 AT —TNIZAED FH A, bg24063 T T
A5 4 AL —TNICT BME—DFZ. TEAHIGHIZHE
T5Z2L7T9,

Ny T V) —RiEwigE - EBEE-K-7)03
) X Ly

bq2406xi21d, /Sy 7Y =23y Z DALY 4 U &
IZB T 572012, Ny 7 — KRR S hTn
T3, BRI, Ny TV - DM TFICNERER AL . S
TEEOREIZE STy 7 —DfFEEBRA L £ 7, X110
12, 2Ny TV — KBB4 2 =TT, 2Ny T — 25
SNTOEWGAED, BN LN ETIEA R LT,
BATE Y O&EJEA, # THM%D /Ny 7 ) —FAE AL v ¥ 4
A=V FVRrem % BBl TOBIBEE, /3y 7Y —RIEGMRH
BREIE T 4 A2 =T NI D T, Ny T ) —~OAMOEENH
F723%y T ) —OHD S LIZ &k > TBATY Y OB TAE
ALy ¥ ak—ILFE&ETFES &, bq2406xid/Yy 7 1) — Kk
Bili7 2 P EBIGLE S, 207 2 P TiE. RRBTpErECcH P
iR *ﬁﬂj%“ﬁl(pm];mﬁ/f F—=TNIZHD, Ny T —BILES
TVF X =V Ay ¥ ak—LFVeown& P> T3 »E
I EMRALET, RIZ, KETEerECc) P, 7V F v —v
Bitloerecue) P HME N, Sy 7 ) —EBRELHLBEAL v ¥ 2
A= K& ERSTOWE2E S »EEHRAL 3,

RET A P EHET 2 N O TR Ehhae Oy
FU—BRHBTF X TNy F Y —WTEES T Fr—V- ALy
Y=L FETED, HABALV v Y 2aF-—L % EAIST
W3), STAT1H: K OSTAT2Y Y12/ 7 V) — ki 5 — A28
RENET, WTFRIADT X b TEFEZZ X RVEBAE.
LOWRES A 7B EhE T,/ Ny 7 ) —KERRETIE,
BATY Y DBEEVaown AV v ¥ 2k =L FE&Vogeg AV v
Vadk— L FOBTERE TREZROELES, ZOT7LTY
ZLOFMNZ DN ETu—F v — b AL TL 2 &0,

ETHRERT 4 AL =T NIZE S TOBEA, Ny T —Kk
B AR T 4 2 T — T T,

bq2406x Tk, /¥y 7V — DD 4} LIFIZBATY V&% 7
NET VT E0010, ETRINE BNy T ) —- ) — 285
IBAT(DONE) (FE#:T1uA) i k4. OUTY Y DY — 2%
WMRZDTNEY VEREOKEVGAIE, EUVOEESET
ALy ¥ ak— FEFEHEE ERIY, /Ny 7 ) —RKiEbikee
R s hEdA, ZOMEIZ. OUTE v &VSSE DRI
2MQ~4AMQDO TN &Y VA E BT 5 Z & TIRIRTE 7,
EHAKETES > 4MQ) &, HAET 7Y v F il (BT
25ms) DK THIIZOUTY Y BEAVILOWV) AL v ¥ 2k —JL
FETRED, =7 —-REBIIHD T, ZOHA. bg2406xid T
7 —WH (EHETTH0uA) AWML, BV EKRT AL vy v ak—L
FLEIZT LT v T LET,
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bg2460X V(OUT) > Vi owy) CHARGE SAFETY TIMER MODE
STANDBY X RESET
CHARGING No RESET
SUSPEND No RESET
SUSPEND Yes SUSPEND
CHARGING, TMR PIN NOT OPEN Yes COUNTING
CHARGING, TMR PIN OPEN X RESET

R7FTBEBRESA YOHPEE-TF

REREFA1Y

REDTZHD A H =X Lk LT, bq2406xid. A0 EHET
BIFEAZEHT 21— Ta s T AR 24 v &M A TV
¥9, ZOXA4A Y (BRBERELA )X, 7V Fv—VHRO
WMTHICHE I W E T, RERELA L7 7 Mk, TMRE V
I S M 2SN IR (RpvR) ISRk > TRES N E T,
TMRE Y 2+ —F v (7u—F 4 Y 2)IZT5E, BELRES
42T 2T —-TNIZEDET,

RERELA YDA LT Y MllZ, ROX TR ST,

Ticha) = [KcHey X Rmr)]

ENZ, BREAAYOEHEE—-FERLET,

SUSPEND (i) € — F Tid, REREX A VISR IRMEIC
EDFET (VEy bENFXHA), 24 VB EIEE—-F
(COUNTING) IR % &, WEIESHE S E T, 24 v
IS B TISELAVEAE. =5 —IRESRB I h E5,
ZOIRMTIE, LEDZA T — Z Z0EHF XN T T —IRAEHR X
N, XSIZRDEHIIZED LT,

1. bq24060/61/62/64/65/66D354A ., FEMEENA 712D,
TERELIA VDL T —RENT v FEh T,

2. bq24063 TTE = LOOA . KERIF A+ 71240, KEXR
BAAYDITT —RENT v FENFET,

3. bq24063TTE = HIOH A, REMKIEA 712563, 44
vDI 5 —IKEIET v F &N, STATL, STAT2E VIR
NE§. TEAHIA» SLOICEL L, LEEBERIET AL v
Y 2k = Flpgrmy & TS T34, FALEMRFEAH A
TIZREDET,

HELEELIAVDLT = FyFhty b Eh, &R
A7 hde, 24727 —EFAO—HE LT, WHE
5 (IN) 2Kty & OV (OUT) < Vigeney T B, /& %78
WIFAULTZSOUTE Vi E§, ZOEHRICKD, 78y o p
WS ENGAICHNEES LA L THABAL v ¥ 2k —
N EVgreag & ERIZ2 &5 12D, 72, /Sy 7 8WD S Eh
THEMAINZLZIIHKEREIAYDIT — T v F )
FIZV Xy bENBESICkD T, R8IC, BERELA~
DTF—- 7y FEMEOFEMERLET,

LDO¥E — N DENE

bq24060/61/62/64/657 /54 21x, &4 < €Y TMR% 4 —
T (7u—=F4 v Z)IZTBELLDOL L CEfEL 29,
bq24063ix. TE=HID & XIZLDO& LTHEIfEL £ 3,

IDOE— FAREINBE L, RTHT 4 ZAZ—-TNIZKD,
FETOX A4 1 =TI ThHBMEIET > & REBEMEBEHA VI
TDET,

IDOE— FAREI NI L, RTHT 4 ZAT—-TNIZKD,
SHER AR Z MIZISETY v THREEWRAHEH TE 20T, AHEE
F#mbﬁoﬁTLTW$f BEXNTRT ALV Yy Y ak—JL

F(BEALEBDOT O S T LBHEDI0%) & FHBET, Ny T
V—DORBT X AEFITTEILENTEET,

CHARGE SAFETY TIMER FAULT LATCHED AND

CHARGE SAFETY TIMER FAULT LATCH RESET AT

V(OUT) > V(RCHG)

CE rising edge, or OVP detected

Input power removed (not detected)

New charging cycle started; see state diagram

V(OUT) < V(rcHa)

CE rising edge, or OVP detected

Input power removed (not detected)

New charging cycle started; see state diagram

K8 RERELA DT v FHBE

{'? TEXAS
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FEARIRE

WED VIS —2I2& 5 TNy 7 ) —BEEFEML, /Ny
T =TSR LA R T A Z A TEE
T, BATE VOBLEAHEBA L v ¥ 2 % — )L FV(scind) (FE#E
T1.8V) K D {KRWA, STATY Vi35 —IKfEA /R L £¢
(STAT1 = STAT2 = Hi-Z) . BATY' Y DEIEA2EFEHDOHEBZ L
v 2R =)L FV(sc) (FEHET1.4V) & FHI% &, FEEKOEF
Btk 71226 0 ¥, [W{EE G (short) (FEH#ET22mA) 23BAT
EVilhiiha 2 & T, e miticx 9, KUz, /Ny
U =R E Ny T —EEORKRERLET.

V(BAT) < VSO)ED 2 & — b 7 v TEHHEDFAMIZ DWW TIE,
TV =2 a VOFESHL T ZE0,

FTHREINANYy T —Z2EGELEEEZXZD
AE—= Ty

Ny T ) =R 5 L. bq406xD LEMPRIE T 0T 4 &
N7-FRBEREMBEL Z 3.5y 7V =R I TCOARWEGA,
bq2406iE XD & S IZBIfEL £3,
® BATY Y OEBIESFREMRIM AL v & 258 =)L FV(ge) (FHE

T1.8V) K D IRWEFA . HIERIZ22mA (REUE) (ZHIRR <
nEd,

® V(so) < VBAT) < VaowyyDHé. HERIZ T v 7 L&
NET)F vy —VEBERICLEX 20 —-Y a3 v EhEd,

® V(BAT) > Viowny TH D . POBEVX AL —Y g VICHE
LTuaLBA, MOERIZT 05 T 4 & hk Al
WCvEaLv—vavaEnhEd,
Ny T =R T, MR A EEREL D EKE AN
47 ZBRPBERIC & > TER S B84, HTELELE%
LT,

1200 T T
RiseT at 840 Q

1000
<
1S

] 800
€
<
3

>, 600
8
©
m

400

200

ol b e
4 35 3 25 2 1.5 1 0.5 0
Battery Voltage - V
11. bq2406x O KHH# BB 1
3 1,
EXAS
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RERIEMERH

HIIBORRNT TV r— 2 3 P EREFER L CAE,

22

THERMAL LOOP OPERATION
WITH POWERPAD ATTACHED

7 ‘ 175
ViN
6 | 1.50
5 . 1.25 <
|
> \ €
. 1 2
g \ |
8 BAT
S 3 M —| 075 §
i I 8
2 ", ViseT —] 0.50
1 bl 0.25
0 0
0 050 {1 150 2 250 3
t—Time-s
12
PACK REMOVAL TRANSIENT
5 1
4.75 i 0.8
V —
_ 450 M BAT o6 <«
| |
o 425 Moy =
g 04 8
3 4 3
z IBAT 02 2
£ ars — £
o a0 Al 0 @
3.25 -02
3 -0.4
0 05 1 15 2 25
t—Time - mS
14
PG DEGLITCH TIME
9
8
7
ViN
- 6
|
g 5
£ L
g 4 A "
v
3 PG
2
1
Od LYWL
0 1 2 3 4 5
t—Time -mS
16

THERMAL LOOP AND DTC OPERATION

1.6

Battery Current -
Voltage - V

Voltage - V
N W £ o (o] ~ @ ©

{'f TEXAS
INSTRUMENTS

0 050 1 150 2 250 3 3.50 4 450 5
t—Time -m$S

X 17

12
Safety Timer 10 0
n | T
|
\ 0 3
£
=
6 5
( A 5
| e
BAT 4 o
I
o
S
2
0
0 05 1 150 2 250 3
t-Time-s
13
OVP TRANSIENTS
2
1.80
1.60
Vi —
IN" 140 <
v '
I 120 ¢
@
———y 1 3
(0]
IBAT 0.80 &
‘ 0.60 §
vFl,G 0.40
‘“ “ 0.20
0 b T o " i 0
0 5 10 15 20 25 30 35 40 45 50
t—Time - mS
15
POWER UP — NO BATTERY
CE=H
T 0.60
VBAT —
0.50
vV,
IN 040 =
|
Q
030 §
| s
>
020 >
g
3
0.10 @
VPG
0
-0.10



RERIBNMESH

GIES]

Charge Current — mA 'CC(CHGON)‘AC“"e Supply Current — mA

KSET - A/A

ORERIT7 TV —> 3 AR EFERL GHIE,

bq2406x ACTIVE SUPPLY

CURRENT PRE-CHARGE CURRENT
Vs Vs
TEMPERATURE BATTERY VOLTAGE
6 ‘ ‘ ‘ ‘ 105
VN @ 165V 104.5
5.5 — ——_ 104
B < 1085
VN @125V i
S ——_| = 103 85°C
T [ L
T 5 1025f—= 10
25°
- Viy @6V e 12— ‘
IN s __’-————‘—_'_
| 1015 0°C
— | o
4 B T 101
1005
35 100
10 0 10 %o _3$enitgerast?]ree£)c7o 80 90 s 220 a0 pe0 20 3
A Battery Voltage — V
18 19. HIGH CHARGE RATE
FAST-CHARGE CURRENT FAST-CHARGE CURRENT
Vs vs
BATTERY VOLTAGE BATTERY VOLTAGE
1000 525
995 52
990 515 .
985 T s 0°C 7oC
| I/ —
980 0°C ,/25°C ‘g 50.5
975 : — 5 50 85°C
(6]
970 S 495
°C g
o 5 4
960 485
955 48
475
950 3 320 340 360 3.80 4
8 320 Bagsr?/ Voltggfeo— v 380 4 Battery Voltage — V
21. HIGH CHARGE RATE 22. LOW CHARGE RATE
KSET LINEARITY BATTERY REGULATION VOLTAGE
vs Vs
CHARGE CURRENT INPUT VOLTAGE
350 4.202 > c
s 4.200
) 4.198 N
\\ 85°C - 25°C
340 < ‘ |
\Q e o 4196
©
335 \\\ E 4.194
25°c\ >
330 % 192
\§§§§ “ 4190
92 4.188 85°C
0 100 200 300 400 500 600 700 800 900 1000 45 65 85 105 125 145 165
Battery Charge Current — mA Input Voltage — V
24. 3.0 < V(gAT) < 4.0V 25

{'f TEXAS
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PRE-CHARGE CURRENT

Vs
BATTERY VOLTAGE
45
40
35 85°C
< \\\
E 30
g 2
3
e 20
IS
5 15
10 25°C
5 0°C
0
2 220 240 260 2.80 3
Battery Voltage - V
19. LOW CURRENT RATE
KSET LINEARITY
Vs
CHARGE CURRENT
400
390
380
370
%ﬁ 360 N 85°C
350 NS
€ 340 —_—
asol125°C ——
320
310
300
25 35 45 55 65 75 85 95 105 115 125
Battery Charge Current — mA
22. 2.0 < V(BAT)< 3.0V
DROPOUT VOLTAGE
Vs
TEMPERATURE
0.400
0.375 /'
= 0.350
(9]
g 0325
g
5 0.300
s
? 0.275
g 0.250
>
0.225
0.200

-15

5

25 45 65

85

105

Tp — Temperature — °C

X 26

125
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T7Vr—2 3 R

ADNBLCHAF v /N ZDOER

FLAEDT TN r— g VIZkBWT, SBEADIZASIEE
EVIZ@RAWET Ay T V7 F 8 ADOARTY, INEVE
K UGND /Sy FOELIZIPFD X 5 3w & - F x5y 2 2 iliE
FTHE, RIFICEMEL £ 3, BERMEL LUy — T L RIZKD
—OT TV =y a TR, AT AL E - F Sy 2O
ERESLTC, 747 4DFKy b -7 7 7RFICINYE VAR KE
[EEBARNKIIITIMNERHD T,

bq2406xTld. L — TREHUD =I5 HF v /3v %
DAMBBIE TS, MUETIZ, BATEISET Sy F DORIZ0.47uFD
I3y s -FenvaERETESTT,

bq2406x N 7 E B & E%ETH 5

k4%

® EFEB/HE =5V

® TUHLBHOLAEZ A < W ¢ SR
® TUEFEEN ¢ H750mA

® nyTU~m§t/xi&ﬁbtn

B
750mAD FLEENE T O T T 4L
Riser = [Vsen % Ksen / Loun!
BEWREDOEN S .. Vg = 2.5V
BROREOEN 5 “&$n=%5
Risgr = [2.5V x 335 / 0.75A] = 1.12kQ
B & O IEUEE A2 EINL T, ISET(EV6) &7 T Y FORM
IZL1BkQOIES A I L £,
SHEEIOL A4 A~ - 24 LT P ETar T L
Ramr) = [Tcne) / Kcho)!
BEXREDOEDN S .. Kche) = 0.1 / kQ
&mm=wk%/®iﬁﬁ/mm=mmz
eSO 2B IRL T, TMR(EV2) £ 25 v FOR
1Z49.9kQOIEH I A HIH L ¢,

WEY Y AEREE T 4 AT —T )L !

TSA NIV ~VrsoD B O —EBIE#FIM$ 5 Z & T, i

Bl AREREN T 4 AT — TNz £7,

BRVEHEDE 2 S .. Virsy =30% x VN

BRREOELS ... V(Igz) =61% x VIN

50% x VinD—EBEIZ K > THE X v ZFEREN T 4 AT —
TNIZE D120, tha7/b®ﬁ %%@ﬁﬁ?h{
LEPERT DI ENTEET, 2DOIMQIKRHIC o))
TNA X THE SN 2B /MR Z aﬁféiio

B> &

IN FLAEDT ) r— 3 v TR, BEER/PMMIE
HBELT, QWFOYT I 9o -FTHy ) U7 -F o8
VAEANEYDEBETY Z Y FIZ (TEHTE 7RE
TOI VT =) L E3, ATIERDOHESEE
i, 1pF. - HY Y LoFEY ETY., 208

BEIZKHS>T, Fy b T 77RO RBIEIRAE. A4~
g8 v, Fo KOYIHFEEIEREITLTE £,

OUT ZoMhicHt38EOR/MEFFICHEIATHE
HAM, OUTE Y 5 Y FORIZIWFDO £ T I v 2 -F ¥
IRV A BT A A#HERLET. ZORFEIE. &
BARTHERE, B Oy 7 — KO FLEE T2
5TV Y2 £ TOYA Y Y FRRWEEIH LT
VBEET, 72, V—FORWWNy T Y — o8y 2108
FTENYy TN —-V—=F A H I8 ZEHERT B
REDHD FT, RBHRIBFICATIORET 28 2729
2. AHIZBHHERIBEOES I vy -F 30 2%
BB 52 & 2HEIEL 9,

ISET/BAT
REMEOHEIZL D, ISETE Y EBATE v DI
0ATUFD F ¥ 732 A BRBU K BI5ADRH D £F,

STAT1/2% & U'PG
X7 3V (IEDATF—4&Z - NicasH, 7oty ¥
B, EE 274 A%L)

STAT1
FRELEDD AV — F& 4 —F v -av s #STATIH 1
B L., RELEDD 7 / — F &, B 2 HIR¥ 5 1.5kQ
DIRPTAE L TAJIBBRICHERL £5.

STAT?2
WEEGLEDD A Y — K&+ —F v -3 Lo 2STAT2H JIIC
i L, SELEDD 7 / — F %, Bz HIRY % 1.5kQ
OB L CATTBFICER L £3.

PG LEDO#YV—FAaA—7v-av s 2PGHlicHgL
LED®D 7 / — F %, B4 HR$ 5 1.5kQOIPT 48 L
TANBRICERLE T,
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BICEAY2EREBIR

bq2406x~7 7 IV — i, BREESEL SN AMLP Sy r — P
T NET, 208y r—=vIicid, ICE 7Y v bR
(PCB) OBNZAN R A Bz i M 5. =<)L 3y P
fizohTnEd, 208y r —VIZBT3PCBREI A F T
4 VOFME, 77V r—v 37— [QFN/SON PCB
Attachment Application Note] (SLUA271) (Zig#k X T E ¢,
I8y = D OBRHE DR G — N A EENL, Fy TEAIE
I8y = DERAEFRMO KT E OB THlE (7213 EF0l) Sh
BB V=52 (0p) TT, Opald. XOBARTEREhET,

T, XT
GUM:.J__A 6)
P
ZZ7T
= F v THAIREE
Ta = FRPHEE
P=7/4 ZDWEEH
T50mADFEERE T0 s T 4

O TNA ANFEMUTTE XN TENE S »

® L —2D%4 X, MK, Fx, IR

® T ZDOFE (B & 72134E)

® HWHllE T/ N4 2D O KRFRDO KRS L URH

® HHHIET /N4 ZDRFICMORIA B 500 E 5 »

TN ZOWEES (P) 1k, £EBL — b, BIOWEH ST —
FETO i COEERE FOBB TS, Ny 71U — 2%y 7 HFKHE
ol ., ZHIXOAXTHETX X7,

= [V(IN) = V(OUT)] x I(OUT)

VFo L -AXVEBMOTLETa T A2k, —HRIZHE
BEE, Ny TV —EBENRIKTDH 2 LES A 7 L OB
MTRAICIEDET, MIOKE T w7 74 LEBHHLTL 2
X,

FMROBGGT Y T nEe . RRANETL S KOV Yy

FU—BET., Tur 5L IN-EELEL — PERICELE
WHTREMEA D D 9, Thid, BL—T W7 274 712K,
[CEATBIREE DM D E5H % 8T 5 720 I BN 2 BBEIRE
KT X285 572DTT,

KELEHDERE v TV EiHFED
TET 9@1@%

—EBOEIT Z O T X T &2 Tk, PR bR D EEEL
TW32D, Y4 7 ILDO—HiZ T T &7 20N IEER
Ny T VBEEATEIDES, 20X KRR TEIZ LOT &
T A EFRALZBMEETEIZT 572912, bq2406x7 7 3 ) —
TIRATBEBM e h - 72 5% RK30ms (FE4E) O, T
BRI AL VI L E§, ZOMAEICK D, 50Hz% v b7 —
2 EHHLZZIMBOKI 2 b -7 2T 2 EHRIC A D 9,

I3y 27— PRI kD | FEBIEEO 4 7 EHERERH IS
Ny T =267 X T AMFISHBHRITEN S D %N T0
E 3

PGEYVIEF /Y v FERANWI LICEZLTL A X0, A
NEIEABNEILS Tl - 2l %I12, PGY Y IZ ANEEAB
WERLET, ANWBESHHELEE T TH 5 RIS 58
BHSHBICRETREAE. /PGDT 59 v Y T ERT B9
1=, PGEVSSORIT/NE A% v 80 4 i cx £ 3,

PCBL 177 MNMCZEAYd 2EBEIE

PCBV A 7% MR AHEEL S BEMRH D 9, KIC

W OPDHAFI4 Vv ERLET,

® maMEaEAE 5121, INEGND (—<)L-s%y F) O
DFHy TV VY- F x84 XVCOUTEGND (9 —~
oSy F)YDROW T 4 L& - F 330 & %, bq406xi
TELREEDT THETIVELH D £9, IN, OUT,
GND (=<)L I3y F)AND L —ZXIFTE ST L
S

O TARTOIKEMGNDEGL, /Ny 7V —» 5 DEERAE
JIEBSZP S LT B RBERH D T, IMEH T TV
RSZL T —- 2TV F-RZ2DOWMEE &Ly v 7L F
AV T FPREEMHL TS 230,

® INY'YAD, B3LUVOUTE V25D EEBHRAE S2 I, I
RAEBERINME > THEY A2V A I2F52 LT, ZHhoD
PL—ATOBETETEIEET,

® hq2406x7 7 IV —id, BEHESEIL S ZMLP Sy F— P
TRt XhET, Zo/8y r =212k, ICE 7Y v IR
(PCB) DRI ez #5245, +—~vL o3y F
MEALNTOET, ZOY =< %y NiK, T/ 20D
ALV TTY P ERTEHDET, =738y Fid,
PCBOZ 5 Y FEMFICHER L L4, 205y r —VIC@y
BPCBagat 74 F o4 Y OrEliE, 77V r—v a3 v/ —
I} [QFN/SON PCB Attachment Application Note] (SLUA271)
ISR Eh T E g,
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AH=HIL-F—4
DRC (S-PDS0O-N10) PLASTIC SMALL OUTLINE

315
] ﬁ 2,85

PIN 1 INDEX AREA —|
TOP AND BOTTOM

0,20 REF.

SEATING PLANE

[©]0,08 ¢J§

0,05

10x %20 ﬂ o0
0,30 1

EXPOSED THERMAL PAD r
B

/EN\ EXPOSED METALZED/‘_l 1

FEATURE (4x) namAN

WO‘ I I 6 0,30

> 1% 01

4204102 /F 06,06

EA ETORTEDEMIEI Y XA — MVTT,, TEEFHFREIFASME Y14.5M-1994(1C5E> TV E T,
B. I3 FELKERTEZENHNET,
C. SON (Small Outline No-Lead) /¥ o — J#&%
REOHSFMES L OEHAEEEEZ ICIE. Ny r—J0O% —<Ib-/Xy REERICFEBRFTTILEN M SV ET,
BHLAZY—<IL-/Ny ROTEICET253MIE. 2R7 22— b2sBLTCEI Y,
EBRWERDIE. YT YDF T a>THY . Ny r—JEIIHFERELEVGEDHNET,
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Y—<IVNY K- XAHB_HI-T—4
DRC (S-PDSO-N10)

SHRESEICEET 2 EH

TSy r =ik, S — by U 2 ICEBERRT S & O
ICEE I NS, BHLAEY =L %y FREREhTOET,
ZOH =28y Fid, 7V v bR (PCB) I #22EH
THRMENRH D FT, FHMFIHZIE, PCBEe—-b o el
THifcEET, £/, y—~v L -7 EHHALT. +—<)L-
Ny FEZI VR - T -V EREBETL -V (O Fhrit)
I B VIZPCBPUCEET S h 7=l e — b > v o i
ICHERR TS 2N TEET, ZORFHIKD ., ICr 5D
IRl e hEd,

QFN (Quad Flatpack No-Lead) 7S 7r — ¥ & Z DR fHI2 D0
Tix, 77V =Y 3 V- LK— 1 [Quad Flatpack No-Lead
Logic Packages)] (Texas Instruments X iit%&5SCBA017) % £
LT ZEZIWN, ZOFFa 2V ME, F— A= Twww.ti.com
TAFTEET,

| — Exposed Thermal Pad

— 0,23 4 Places

1,65 £0,10 —4—-+— - -

— 0,50

IR TORTEOEMIEI Y X — MVTT,

1000C

— 2,40%0,10 ———

Bottom View

=)L s%y FFEX
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LAND PATTERN
DRC (S-PDSO-N10)

Note D

Example Board Layout

1000

[=— 8x0,5

Example Stencil Design

(Note E)

=— 105

U0

—
J Uﬁ[
[ r“w% —207]

4X
O O 0.5/=—
, ' ¢
3,8 2,1 1,65 * + 2,15 3,75
O O 210,22 |
* 0,25
\B>D DT 4x0,68— 1,05 |=—
— —| |=—10x0,23
2,40
72% solder coverage on center pad
Non Solder Mask Exposed Pad Geometry
Defined Pad
Solder Mask Opening
008| (Note F)
0,85 _] 0,28 Pad Geometry
0,07j (Note C)
All around
4206987-2/A 09/05
EA 2TORTEOEMIEIY X —FLTT,
B. M3 FELLKERTEIENHNET,
C. RBEEC DWW TIE, BHIPC-735%#EL £ 7,
D. 2O/Nyr—Ti3, EREDOY —<IL-/Xy RICHEBMFINDEDICHETSNhTVET,
#ICEIT B EMFMAIER. ET7EH. BLUHERERL A 7Y MIOWTKR., 77U4—Y 3>/ — b [Quad Flat-Pack Packages]
(TIXEEESCBA017. SLUA271) H S UBRT -2 — b ESBL T 2T,
ZhBEDRF 142 ME KR—LX=Jwww.ti.comTCAFTEET,
E. L—YYIMAOSOERmEAFICL. BICAAEMITEZET, X=X OB LR T,
2T U VIVERETEHIZ DOV TR, EREAL THAICSHVWEDE (280,
27 YIRS EDEBERIBIZOWVW T, IPC7525% 8L T £ &L,
F §5/%y REIO¥ATX 7 -7 1 TRAFBREIIOVWTIE., EREAI THAICSHVEDEL LI,
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PACKAGING INFORMATION

Orderable part number Status  Material type Package | Pins Package qty | Carrier RoOHS Lead finish/ MSL rating/ Op temp (°C) Part marking
@ @ ® Ball material Peak reflow ©)
@ )

BQ24060DRCR Active Production VSON (DRC) | 10 3000 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 85 BPG
BQ24060DRCR.A Active Production VSON (DRC) | 10 3000 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 85 BPG
BQ24060DRCRG4 Active Production VSON (DRC) | 10 3000 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 85 BPG

BQ24060DRCRG4.A Active Production VSON (DRC) | 10 3000 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 85 BPG

BQ24060DRCT Active Production VSON (DRC) | 10 250 | SMALL T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 85 BPG
BQ24060DRCT.A Active Production VSON (DRC) | 10 250 | SMALL T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 85 BPG

BQ24061DRCR Active Production VSON (DRC) | 10 3000 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 85 BPH
BQ24061DRCR.A Active Production VSON (DRC) | 10 3000 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 85 BPH

BQ24061DRCT Active Production VSON (DRC) | 10 250 | SMALL T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 85 BPH
BQ24061DRCT.A Active Production VSON (DRC) | 10 250 | SMALL T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 85 BPH

BQ24064DRCR Active Production VSON (DRC) | 10 3000 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 85 BSA
BQ24064DRCR.A Active Production VSON (DRC) | 10 3000 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 85 BSA

BQ24064DRCT Active Production VSON (DRC) | 10 250 | SMALL T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 85 BSA
BQ24064DRCT.A Active Production VSON (DRC) | 10 250 | SMALL T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 85 BSA

@ status: For more details on status, see our product life cycle.

@ material type: When designated, preproduction parts are prototypes/experimental devices, and are not yet approved or released for full production. Testing and final process, including without limitation quality assurance,
reliability performance testing, and/or process qualification, may not yet be complete, and this item is subject to further changes or possible discontinuation. If available for ordering, purchases will be subject to an additional
waiver at checkout, and are intended for early internal evaluation purposes only. These items are sold without warranties of any kind.

® RoHS values: Yes, No, RoHS Exempt. See the Tl RoHS Statement for additional information and value definition.

@ Lead finish/Ball material: Parts may have multiple material finish options. Finish options are separated by a vertical ruled line. Lead finish/Ball material values may wrap to two lines if the finish value exceeds the maximum
column width.

® msL rating/Peak reflow: The moisture sensitivity level ratings and peak solder (reflow) temperatures. In the event that a part has multiple moisture sensitivity ratings, only the lowest level per JEDEC standards is shown.
Refer to the shipping label for the actual reflow temperature that will be used to mount the part to the printed circuit board.

® part marking: There may be an additional marking, which relates to the logo, the lot trace code information, or the environmental category of the part.
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Multiple part markings will be inside parentheses. Only one part marking contained in parentheses and separated by a "~" will appear on a part. If a line is indented then it is a continuation of the previous line and the two
combined represent the entire part marking for that device.

Important Information and Disclaimer:The information provided on this page represents TI's knowledge and belief as of the date that it is provided. Tl bases its knowledge and belief on information provided by third parties, and
makes no representation or warranty as to the accuracy of such information. Efforts are underway to better integrate information from third parties. Tl has taken and continues to take reasonable steps to provide representative
and accurate information but may not have conducted destructive testing or chemical analysis on incoming materials and chemicals. Tl and Tl suppliers consider certain information to be proprietary, and thus CAS numbers
and other limited information may not be available for release.

In no event shall TI's liability arising out of such information exceed the total purchase price of the Tl part(s) at issue in this document sold by Tl to Customer on an annual basis.

Addendum-Page 2



PACKAGE MATERIALS INFORMATION

I3 TEXAS
INSTRUMENTS
www.ti.com 29-Sep-2025
TAPE AND REEL INFORMATION
REEL DIMENSIONS TAPE DIMENSIONS
4 [¢ KO [« P1L—>
L Regic oy Rogic e o T
o| |e o Bo W
el |
. Diameter ' '
Cavity —>| AO |<—
A0 | Dimension designed to accommodate the component width
B0 | Dimension designed to accommodate the component length
KO | Dimension designed to accommodate the component thickness
A W | Overal width of the carrier tape
i P1 | Pitch between successive cavity centers
[ [ ]
_f Reel Width (W1)
QUADRANT ASSIGNMENTSFOR PIN 1 ORIENTATION IN TAPE
O 0O O 0O 0O 0O 0 O0 Sprocket Holes
| |
T T
St N Il )
H4-—q--4 t--1--1
Q3 1 Q4 Q3 | User Direction of Feed
[ & A |
T T
N
Pocket Quadrants
*All dimensions are nominal
Device Package |Package|Pins| SPQ Reel Reel A0 BO KO P1 w Pinl
Type |Drawing Diameter| Width | (mm) | (mm) | (mm) [ (mm) [ (mm) |Quadrant
(mm) |W1(mm)
BQ24060DRCR VSON DRC 10 3000 330.0 12.4 3.3 3.3 11 8.0 12.0 Q2
BQ24060DRCRG4 VSON DRC 10 3000 330.0 12.4 33 3.3 11 8.0 12.0 Q2
BQ24060DRCT VSON DRC 10 250 180.0 12.4 3.3 3.3 11 8.0 12.0 Q2
BQ24061DRCR VSON DRC 10 3000 330.0 12.4 3.3 3.3 11 8.0 12.0 Q2
BQ24061DRCT VSON DRC 10 250 180.0 12.4 3.3 3.3 11 8.0 12.0 Q2
BQ24064DRCR VSON DRC 10 3000 330.0 12.4 33 3.3 11 8.0 12.0 Q2
BQ24064DRCT VSON DRC 10 250 180.0 12.4 3.3 3.3 11 8.0 12.0 Q2
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TAPE AND REEL BOX DIMENSIONS
*All dimensions are nominal
Device Package Type |Package Drawing| Pins SPQ Length (mm) | Width (mm) | Height (mm)
BQ24060DRCR VSON DRC 10 3000 353.0 353.0 32.0
BQ24060DRCRG4 VSON DRC 10 3000 353.0 353.0 32.0
BQ24060DRCT VSON DRC 10 250 213.0 191.0 35.0
BQ24061DRCR VSON DRC 10 3000 353.0 353.0 32.0
BQ24061DRCT VSON DRC 10 250 213.0 191.0 35.0
BQ24064DRCR VSON DRC 10 3000 353.0 353.0 32.0
BQ24064DRCT VSON DRC 10 250 213.0 191.0 35.0
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