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/CHG BAT

L
ISEN VIN
Q VING [ [|1BAT  vie | [ 1BAT

NC 5 [ ] 2Vss NC 5 |[] [l 2Vss
H H H IsEN 4 [ ] L] 3/CHG Isen4 ] [] 3/cHG
M M M /CHG  Vss
ISEN Vss VIN
SOT-89-5 SOT-25 UspP-6C USP-6EL
(TOP VIEW) (TOP VIEW) (BOTTOM VIEW) (BOTTOM VIEW)

* USP-6C/ USP-6EL D INEMRITEEMERILB LUREAD B HET I I—U LR AFILIRVIZTOIF AL
[TEHRLTEYET, B, YO E—V [EBRMICH—T U FE (T Vss(2 B Pin)NERLTTSLY,

M i 5 BA

InFE&ES
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1 5 3 3 /CHG RERT—RAH AIHF
2 2 2 2 Vss JSURRF
3 4 1 1 BAT FEERImF
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5 1 4 4 Isen FEERZTEInTF
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HLANJI(1.4VEVsenSViN) or £—7> | BifE OFF (b a2 E—R)
Isen N N ON. Z£EE i 1sat=1000 / R
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Trickle, V\A Shutdown
+
UVLO ?oftStart
q BAT

Voltage
Reference

] 1

cv

el

Strong Pull-down
Weak Pull-down /CHG

High impedance

Standby |—® each circuit

\

- Shutdown ——® each circuit

*ERDEAF R BRERERADT (F—FEFEF(F—FTY,

Wi R K TE A

Ta=25°C
15H Hieer EAE BAfL
VinimFEE Vin -0.3~6.5 \Y;
Isen I F BT VISEN -0.3~Vin+0.30r6.52 \Yj
BAT ifF&XE VBar -0.3~6.5 \Yj
ICHG InFEIE VicHe -0.3~6.5 \Y;
SOT-89-5
SOT-25 900
w2 mEEs (1)
BAT imF&Eik USP-6C IgaT mA
USP-6EL 550
500 (IC Bi{K)
SOT-89-5 ;
1300 (40mm x 40mm 1E#EAR) 3
SOT-25 250 (IC iﬁz: -
A Pd 600 (40mm x 40mm EEER) mW
USP.6C 120 (IC BifK)
1000 (40mm x 40mm 1ZH#EEAR) (¥
120 (IC Bifk)
USP-6EL . -
1000 (40mm x 40mm 1ZHEER) )
EnEEEIRE Topr -40 ~85 °Cc
RERE Tstg -55~125 °c
BEEERIL Vs ZEELT D,

D Igar (& PA/(ViN-Vear) A FTTERA TS,
(2 BRfEIF Vnt+0.3V & 6.5V LWFRMMEWLNAIZHYET,
) BIRREROHABBROSET—RELGVET, REFHIIHBRIELNDEEEISE TS,

TOIREX
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B ER S

Ta=25°C
EHH Hoa=7 BI5E S5 MIN. TYP. MAX. B BIE R
ANERE ViN 4.25 - 6 V -
SHEER Iss |FEEE—F. Rsen=10kQ - 15 35 pA ©)
AR INETR Isty | RBU/NLE—F - 15 35 pA ®
XU TV E—R
: ~ [ - 1
PrIhI T BR sAuT (Rsen=NC, Vin<VBar Or VIN<VuvLO) 0 23 bA ®
KTERTEE 1 VeLoat1 |Ta=25°C, Isar=40mA x0.993 | 4.2 x1.007 \% ®
RERTEE 20 VrLoar2 |0°C=Ta=50°C, lear=40mA x0.99 4.2 x1.01 V -
= %,y — 2) | SOT-25/SOT-89-5/ USP-6C - - 800 mA
= BER BATMAX | e e e - - 200
INYT)—EFR 1 leat1  |Rsen=10kQ, CC E—F 93 100 107 mA ©)
NyTY—ER 2 Isar2  |Rsen=2kQ, CC E—F 465 500 535 mA ©)
NoT)—BiR 3 lats  |RAINAE—F, VBar=4.2V - - 2 pA ©)
NyT)—BiR 4 leats | ybE O E—F(Rsen=NC) - - 1 MA ®
NyT)—BRS5 lats  |[EFIEE—F. Vin=0V - - 1 pA ©)
FIVIILFEEER 1 ItrikLt  [VBAT<VTRIKL, Rsen=10kQ 6 10 14 mA ®
FIVILFEEER 2 ItrikL2  |VBAT<VTRIKL, RSEN=2KQ 30 50 70 mA ©)
r)ZILEE VTrikL |Rsen=10kQ, Vear £ 5B 2.913 29 2.987 V ®
RIZIBEERTULRIE  |VTRKL HYs|- 58 90 116 mV ®
UVLO EIE Voo [Vn:L—H 3.686 3.8 3.914 V ®
UVLO EXTYL RIE VuvLo_Hys |- 150 190 280 mV ®
R=aTIov RS OUEE | Vsp  |flsen:L—H 1.4 - - Y ©)
RZaTF7 LIV ERE
_ V, - - -
EXFUS RIE SD_HYS 100 mV Q)
VIN-Vear Al
. N S \Y Vin:L—H 70 100 140
SO RREE a0 Vil — mvol @
VIN-Vear Al
Ty EOUBE VAsD_HYs |- - 70 - mV ©)
EXTL R
CM0 ZEXRT EREIE 1 Iterm1  [Rsen=10kQ 0.07 0.10 0.13 | mA/mA ®
CM0 ZxEBEXET EiRFERIE 2 Itermz  |Rsen=2kQ 0.07 0.10 0.13 | mA/mA ®
Isen imFEBIE Visen  [Rsen=10kQ, CC E—F - 1 - \Y ©)
/CHG ¥ Weak_Pull_down
m e liche1  |VBaT=4.3V, VicHe=5V 8 20 50 pA ©)
B2 JIL
/CHG i+ St Pull_d
i E';O:ig_ wdown | e Vear=4.0V, VicHe=1V 4 10 20 mA ©)
==
/CHG #mFH 1 LOW BIx Viche  |licHe=5mA - 0.35 0.7 V @
BRELEWVMEER AVRECHRG [VFLOAT1-VRECHRG 100 150 200 mV ®
ON E#u Ron  |lsar=100mA - 450 900 mQ ©)
Y I RA—BEE tss 100 150 200 us ®
B ERH trRecHRG 0.4 2 4 ms ®
FET T HRHEFH trerv  |leaT A EF(FEEEIR/M0 LLT) 0.3 1 3.5 ms @)
lsen S FTILT VT EFR ISEN_pull_up |- - 13 - pA Q)
H—<IwIrE oY .. .
BHEE Trsp  |Dv2PLaviRE - 115 - C -
=TIy EoY . .
EREE Trsr  |Dv PP avViRE - 95 - C -

BICHREGEHEE. Vn=5.0V

(M 0°C=Ta=50COFMKIC DV TIXHRFHRIEELLYET,

() Reen EHDERTE: /Sy T—EFA 800mA LI TEBESIZERELTTEL, (SOT-25/ SOT-89-5 / USP-6C)

NyTY—BFh 500mA LT ER B &SI ELTTEL, (USP-6EL)
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FILKEE |—— R
ANEEER(UVLO) BV D2 v M) VIN-BATEBEE R
N
° ) EESAIL EESAIL EESAIL
ERAERCO) No No |
EEBERE(CVY)
Yes

AVIN-VBAT<0.03V.

A

A

SruksHY

Yes
AVIN-VBAT>0.1V

No

FEWSE T R (1msec)
OMIEFEBREEHFT D

B EFHRM (2msec) DRIE
REUINAE—FERETD

No
VBAT=2.9V
Yes

<FEBEHAUIL>

BAT SmFARJZILEBIE(TYP. 29V)EKETIX, FUIILFTEE—FIZAY., Isen HFICKYRESNFE=TEERD 1/10 ODERH /Y
T—~EBRIND=O. T —~DRELFTENHEL TV E T, BAT inFMNRIVILEREULICHESE. EEBRFTE(CC)IZAY,
BESNEREERICEYNYTY—IZHRBINET, BAT HFHMN 4.2V ISEIKEBHMICEEERECV)IZAY, REEHRTFLD
L. BESNE-FEERD 110 [T, KRERTELGYET,

<FEBEROBE>

FEETIL. lsen HTL Vs HFMITIMHHEREBHT BLICEYBETEES, REER lowr (. loen HFEFD 1000 1=
BESNTUAT0, FEETR o (L TORXTRESNES  SMIHERIZ OV TRERE, BOREHIASRIFELOEHEAL
A,

leat=(Visen/ Rsen)*x1000 f5 ... (Visen [(EBREVREGFDERE 1V (TYP.)EGYET)
1=1ZL. Iear=800mA (SOT-25 / SOT-89-5 / USP-6C). lear=500mA (USP-6EL)

<KEEET>

NoTFU—HFEENRER T BECET 5L, REERS 110 FTALLABRTLAVET RERT OREIE lsen HTEE
EREBOIL/SL—RITTREL, 1ms(TYP)DFEE T RHBMER I NI E—RIZAYET , REV /NI E—FBEITRSA /8 Tr i
AL, EERHEBREE/ \vT)—inFEEDEREBRNVEIEL TV DIRELGYETS,
() FEESET DR Isen I FEEA 100mV LLF

<BEBHBEXRE>
RAUNAE—REIZBEVNTAYTY—BENFLL. BENAYTF)—HFEENBERELEMEEE(TYP. 4.05V) U TRELBE. B
FEER(TYP. 2ms)iZ@#%. REH A VLHBRSNET , F0=0. SMEHSDRBFIEIBEHYER A,

TOIREX
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B E){ERREA
<FHERERT—HR>
ICHG I FICTER. RBRT—HREHRTHIIENAEETT  RERXT—RRIEUTD 3 DA T5NET,
eStrong pull down ... liche=10mA(TYP.). BEH A1V ILDIKEE KT
eWeak pull down ... licHe=20UA(TYP.). RZ /N E—F
eHigh impedance ... ¥ ybE O E—FE

Charge
Current
Battery
Voltage
Trickle CC cV Standby Recharge
Battery Termination Detect Time Recharge Battery Time
(1ms, Typ) (2ms, Typ)
Strong Pull Down Weak Pull Down Strong Pull Down
/CHG Pin (10mA, Typ) (20uA, Typ) (10mA, Typ)
Status

<BAT La—hMEk>
BAT 3fFH Vss 2 a—hENGEIZIE, FUVILTEE—FIZAY IC DBERICKSBIREHEET,

<UVLO>

AAEE VinH UVLO BEEF#LEISFET. UVLO EEICTIYyrT OV E—RICAYET, Tf-. ANEXHF—BAT EXiHFMH
BED 30MV(TYP)UTEGDE, v T OV E—RICAURERERELET . COGE. ANBREIHF—BAT EXRnFHEEHN
100mV(TYP) U L LB ETIE, REIEFIBSNEE A DM OVE—FBIZRSA/N Tr (FAI7LEERBEBROAEELTIND
REELLY HBERIX 10uA(TYP)ETEREINET .

<Y T RE—higEE>
ANDENRYTY—~DRABREH LT B8, VIFRE—MEREDSNBESN TOET , YIFRE— M ERIEMNE TREIRES
NTLET(150us (TYP) )o

<SYZaTFI-rybEH>

FEBEINTLDHETH, Isen HFETO—TAU T FTEIETUYYMN DU E—FRIZBITT AIENTEETT . ChITKY /AT —~
DFEHERIL 2uA LUTFIZHIZSN, IC DIvyr SV ERIE 10A(TYP)ERYET , -, ERTURIBRZBEUVERTIILIZL
ST HICREY AU REVET,

<BAT #FA—T>Di5E>
BAT i FAA—T U DIFEIF, T4V HF T/ICHG IHFEERLLEMN S, Isen i FE HICLT—E IC £ vybd o LTSN,

<BAT ifiF-ViN I FfE D 3 TR LE>
BAT i FEEN VNI FERELYEEREEICHENTH, HFRFLEEIRICEKY BAT inFHs VNG FICHRNAEREHEET,
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1. RETBROREEN 100mA RFBEDIZE . M ILRESLIVREEBT T ORENEBICEELBV AL HYET .

2. —HH. BEMNGEERTEIVEELREFOHRRIZIONT,
R RARERZEZSEECIE, SIEFIHIET HAIREEAHYET .

3. BROAVE—F AN BWNEE HABRICED /A XDEYVAAPHBTNEREIL LT EYEENTREICAEDIEAHYE
TOTANAVTUH(CN)IETEAEZTEREES IC QIALICEEL TS,

4. HHTREHRBOHBE., EHEEORALICEHTEYET . LOLEAL, AN—DE=HITTz—ILt—TELRREFE LUV
WBLRE REOVATLLETHARRERAESBALLEYS,
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1) BIERED 2) I E B &
ON#EHL, ¥=a 7w b d DU EBE. ISENRFTINTVTER FER TR KE. BRERH

CMOFRERT BFRFAE1I~2. REXRTERE1

*— Vin /CHG — 1 *— Vin /CHG — 1
1.0uFl ; 1.0uFl ;
T (») ISEN BAT (») T ISEN BAT

Q
Vss S Vss
T T-OUF Y 1.UuF—[
o RSEN=10k Q or 2k @
3) BIEE RS 4) AIEE KRS
FIOLFEEBERI~2. N\vT)—BF1~3. v TU—EiR5 /CHGIHF HALOWERE

ISENSRFEE. FUVILEE.UVLOEE. BRELEZMEERE. HEER
VIN-VBATRI D vy b3 ) URBREIE . /CHGHR FWeakPullDownE .
/CHGH#FStrongPullDownE i, R /31 B, S rub g IV ER

VIN ICHG VIN ICHG

; —
Isen BAT IseN ~ BAT—1||:

Vss
1.0uF 'I'
RsEN=10kQ or 2k @ . RSEN=10kQ or 2k .
5) AIEE KO 6) AlIEE O
NyT)—EifR4 Y IbRA— B

L 4 VIN /ICHG

(Aa) VIN /CHG

1.0uF

5
®) Isen BAT T IseN BAT

Vss

Vss

I | 1.0uF 'I'

- RSEN=10kQ or 2k @ .
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(1) Charge Cycle
XC6802A42X XC6802A42X
V=5V, Cp=1.0 4 F V=5V, Cp=1.0 4 F
Rsen=1.25k 2, 420mAh Battery Rsen=1.25k @, 850mAh Battery
1000 ‘ ‘ 4.50 1000 ‘ ‘ 450
— Battery Voltage R —_ Battery Voltage .
T 800 420 = L 800 [—— - 420 =
< 2 =3 ~ e 1T b3
F . \ > 3 >
= 600 390 = 600 — 390
c : o)) c R o))
) \ 8 o . \ £
3 400 360 S 3 400 [ N\ 360 32
> >
E \ Batt C t E % \ §
= N\ attery curren = = T
g 200 3.30 g S 200 = 3.30 g
- Battery Current \l
0 3.00 0 ‘ | 3.00
0 0.3 0.6 0.9 12 15 0 0.3 0.6 0.9 12 15
Charge Time (hour) Charge Time (hour)
(2) Battery Current vs. Battery Voltage
XC6802A42X XC6802A42X
V=5V, Rgen=10k Q Vin=5V, Reen=2k Q
120 600
< 100 < 500
£ £
E et
& 80 & 400
" 2 |
S 60 g 300
jm}
o 3
5 0 _10°C ; > 200 | _anc
= o X = o
@ 2 [ 25C . @ 100 25°C
----- 85°C . -----85C
0 — - 0 | .
35 36 37 38 39 40 41 42 43 35 36 37 38 39 40 41 42 43
Battery Voltage: Vaar (V) Battery Voltage: Vgar (V)
XC6802A42X
XC6802A42X
Rsen=10k Q
120 = Reen=2k Q
600
< 100 = == b= <
P m < 500
= =
AN
.—% 80 —E(° 400 }
k= k=
o o
E 60 [ 5 300
O ‘ O
> 0 | —— —VIN=asv > — — —VIN=45V
£ VIN=5.0V g 200 VIN=5.0V
oo VIN=5.5V m e VIN=5.5V
20 |- - 100 _
VIN=6.0V VIN=6.0V
N L .
35 36 37 38 39 40 41 42 43 35 36 37 38 39 40 41 42 43
Battery Voltage: Vgar (V) Battery Voltage: Vgar (V)
TOIREX
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(3) Battery Voltage vs. Battery Current

XC6802A42X XC6802A42X

V=5V, Reen=10k Q Vin=5V, Reen=2k Q2

425 4.25
S 420 |- S 42 b
g N g
> >
s 415 \ s 415 ~
()] ()]
£ £
2 410 2 410 -
> o > o '
) -40°C 8 -40°C )
& 405 [— 25°C 8 405 — 25°C ;
..... 85°C -----85C :
4.00 ‘ ‘ 4.00 ‘ ‘ '
50 60 70 80 90 100 110 250 300 350 400 450 500 550
Battery Current: lgar (MA) Battery Current: lgar (MA)
XC6802A42X XC6802A42X
425 Roen=10kQ 425 Roen=2k 2
‘>: 4.20 ‘>: 420
£ 2 T
> > X
g 415 \\\ g 415 N
£ £
2 410 | — — — VIN=45V \ L at0 |~ — —VIN=45V \\

. . A
> VIN=5.0V 1 2 VIN=5.0V |
8, .| ----- VIN=5.5V F g | ----- VIN=5.5V |

405 -
- VIN=6.0V ! @ 405 VIN=6.0V |
4.00 ‘ ‘ L 4.00 ‘ ‘ l
50 60 70 80 90 100 110 250 300 350 400 450 500 550
Battery Current: lgar (MmA) Battery Current: lgar (MA)
(4) Charge Termination Voltage vs. Ambient Temperature
XC6802A42X XC6802A42X
S —
= V=5V, Igar=40mA, Rgeny=10k Q b V=5V, Isa7=200mA, Rgey=2k @
g 424 £ 424
™ o
> L
hj 4.23 > 4.23
8 422 9 422
o )
> 421 5
z S 421
=S 420 8 420
o
£ 419 5 419 /
o Q
~ 418 A o 418
S / a /
g 417 E 417
- [e]
O 416 © 416
-50  -25 0 25 50 75 100 -50 -25 0 25 50 75 100

Ambient Temperature: Ta (°C) Ambient Temperature: Ta (°C)
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(5) Battery Current vs. Ambient Temperature
XC6802A42X XC6802A42X
V=5V, Vgar=3.8V, Regn=10k Q Vin=5V, Vgar=3.8V, Rgen=2k Q
80 460
< <
E E
_% 90 _% 480 —
< —_— N —
= ] g I i e
o 100 o 500
5 =
(@] (@]
2 >
L 110 Q2 520
® ©
M o0
120 540
-50 -25 0 25 50 75 100 -50 -25 0 25 50 75 100
Ambient Temperature: Ta (°C) Ambient Temperature: Ta (°C)
(6) Trickle Charge Current vs. Ambient Temperature
XC6802A42X XC6802A42X
< V=5V, Vgar=2.5V, Rgen=10k Q < V=5V, Vgar=2.5V, Rgen=2k Q
E s E 30
_§ 7 _g 35
< 8 & 40
< T
g 9 2 45
] 3
O 10 O 50 :
S T~ S
5 11 5 55
5 5
P 12 S 60
3 13 S 65
= =
14 70
-50 -25 0 25 50 75 100 -50 -25 0 25 50 75 100
Ambient Temperature: Ta (°C) Ambient Temperature: Ta (°C)
(7) Trickle Voltage vs. Ambient Temperature (8) Manual Shutdown Voltage vs. Ambient Temperature
XC6802A42X XC6802A42X
V=5V
3.00 E 1.45 I I I I 1
S\ 295 >{7“, 140 | 07 "Manual Shutdown Voltage (Detect)
~ @ "Manual Shutdown Voltage (Release)
¥ 290 ——— =epoc o= F= > 135
g -- - @
> 5
s 285 > 130 —t——
g c
= 2
= 280 & 125
> 2
@ 575 2 120
3" f A =
= | e Trickle Voltage (Rel o
E 270 | rickle Voltage (Release) g 115
[Trickle Voltage (Detect) &
2.65 ‘ ‘ ‘ ‘ = 110
-50 -25 0 25 50 75 100 -50 -25 0 25 50 75 100
Ambient Temperature: Ta (°C) Ambient Temperature: Ta (°C)
TOIREX
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(9) UVLO Voltage vs. Ambient Temperature

UVLO Voltage: Vyvio (V)

XC6802A42X

------ IUVLO Voltage (Detect)

|UVLO Voltage (Release)

335 \ \ \ \
-50  -25 0 25 50

Ambient Temperature: Ta (°C)

75

100

(10) ViN — VBat Shutdown Voltage vs. Ambient Temperature

VN — Vear Shutdown Release Voltage: Vasp (V)

200

XC6802A42X

160

120

I I I I
""" "Vin-Vear Shutdown Voltage (Detect)

Win-Veat Shutdown Voltage (Release) —

80

40

-25 0 25 50 75 100

Ambient Temperature: Ta (°C)

(11) Charge Termination Detect Time vs. Ambient Temperature (12) Recharge Time vs. Ambient Temperature

(13) Recharge Threshold Voltage vs. Ambient Temperature

12/16

Charge Termination Detect Time: trerm (MS)

Recharge Threshold Voltage: AVgechre (MV)

XC6802A42X
V=5V
25
20
15
10 — -
05
0.0
50 25 0 25 50 75 100

Ambient Temperature: Ta (°C)

XC6802A42X

220

V=5V

200

180

160

140

120

100

@

| o
a
o

-25 0 25 50

Ambient Temperature: Ta (°C)

75

100

Recharge Time: trecrre (MS)

XC6802A42X

V=5V

3.0

2.5

2.0

1.5

1.0

0.5

0.0
-50

-25 0 25 50 75 100

Ambient Temperature: Ta (°C)

(14) Soft Start Time vs. Ambient Temperature

Soft Start Time: tss (US)

XC6802A42X

V=5V

220

200

180

160

140

120

100

80

-50

-25 0 25 50 75 100

Ambient Temperature: Ta (°C)
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(15) ON Resistance vs. Ambient Temperature (16) Shutdown Current vs. Ambient Temperature
XC6802A42X XC6802A42X
Vi=4.15V, Igar=100mA, Vigen=0.5V V=5V, Reen=NC
1.0 25
<
P~ =2 20
g/ 0.8 -
5 &
T 06 = 15
/—— —
$ 04 — — | 3 10 —
: T M e
(o]
z 02 2 5
o 2
(]
0.0 0
-50  -25 0 25 50 75 100 -50  -25 0 25 50 75 100

Ambient Temperature: Ta (°C)

(17) Stand-by Current vs. Ambient Temperature

Stand-by Current: Isrgy (MA)

(19) /CHG Strong Pull Down Current vs. /CHG Pin Voltage

/CHG Strong Pull Down Current: Ichgz (MA)
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(18) /CHG Weak Pull Down Current vs. /CHG Pin Voltage

/CHG Weak Pull Down Current: lghgt (MA)
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(20) /CHG Pin Output Low Voltage vs. Ambient Temperature

/CHG Pin Output Low Voltage: V/cug (V)
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PACKAGE OUTLINE / LAND PATTERN THERMAL CHARACTERISTICS
SOT-25 SOT-25 PKG SOT-25 Power Dissipiation
SOT-89-5 SOT-89-5 PKG SOT-89-5 Power Dissipation
USP-6C USP-6C PKG USP-6C Power Dissipation
USP-6EL USP-6EL PKG USP-6EL Power Dissipation
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http://www.torex.co.jp/technical-support/packages/
https://www.torex.co.jp/file/SOT-25/SOT-25-pkg-j.pdf
https://www.torex.co.jp/file/SOT-25/SOT-25-pd-j.pdf
https://www.torex.co.jp/file/SOT-89-5/SOT-89-5-pkg.pdf
https://www.torex.co.jp/file/SOT-89-5/SOT-89-5-pd-j.pdf
https://www.torex.co.jp/file/USP-6C/USP-6C-pkg-j.pdf
https://www.torex.co.jp/file/USP-6C/USP-6C-pd-j.pdf
https://www.torex.co.jp/file/USP-6EL/USP-6EL-pkg-j.pdf
https://www.torex.co.jp/file/USP-6EL/USP-6EL-pd-j.pdf
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