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w— WWW.TISEMI.COM 1.2A Linear Lithium-ion Battery Charger IC

—. FPZiM%EiR (General Description)
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RS S

—. FE4r A (Features)

& 555 30V F N FRL R DAL 6. 9V il R AR
® R ARSI R R AR 4. 2V KB FE £42mV
& FEHLH I C3uA
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Pg. BaFEY M FH & (Typical Application Circuit)
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it 1. BilE (R1=4.7—100, C1/C2 4 1—10uF)
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F.. iTW4E B (Ordering Information)

8-Pin ESOP-8L, Pb-free HM5056E HM5056E
8-Pin DFN8L-2x2, Pb-free HM5056DR HM5056DR
8-Pin DFN8L-3x3, Pb-free HM5056D8 HM5056D8
5-Pin SOT23-5L, Pb-free HM5056MR HM5056MR

75~ 5l I#ER (Pin Description)

TS 1 A B RN 51, AN I R

PROG 2 78 R, L T i

GND 3 O A

VDD 4 FEL Y\ i

BAT 5 CERIER TN
STDBY 6 AR AT
CHRG 7 FEHRARAT

CE 8 IR At s, AN B4

EPAD NC ToHRRE, SCPRR ALY GND (BAT-) HEfz, HuRfi#AGe

CHRG 1 7o RN T
GND 2 O i
VDD 3 FLYR A\ 3
BAT 4 PV N St
PROG 5 7 HL L 3L TR
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+. 5% X (Pin Configuration)

CE CHRG STDBY BAT
8 7 6 9

1 2 3 4
TS PROG GND VDD

ESOP-8L

CE CHRG STDY BAT

iy s e, i e
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[

e ———
oo

¥

TR ] = |

. EPAD

o—— |ttt o g

1 12 |

| I

| 1 I ]
3 14
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TS PROG GND VDD

DFN8L-2X2 /DFN8L-3X3

PROG vDD

CHRG GND BAT

SOT23-5L
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J\. 1&FRZS% (Absolute Maximum Ratings)

VDD VAL / VDD input pin voltage -0.3 ~ 30 v
CHRG ‘&% N HLJE/ CHRG input pin voltage -0.3 ~ 30 v
STDBY & I N HLE/ STDBY input pin

-0.3 ~ 30 v
voltage
TS B4 HE/ TS input pin voltage -0.3 ~ 30 v
BAT % NFHLE/ BAT input pin voltage -5 ~6 v
PROG % 4 N HLJE/ PROG input pin voltage -0.3 ~6 v
CE &% NHE/E/ CE input pin voltage -0.3 ~ 6 v
TAEIRFE / Operating Ambient Temperature -40 ~ +85 T
REEIRE / Maximum Junction Temperature 150 T
g IRE / Storage Temperature -55 ~ 150 C
B HAFH RthJA / Package Thermal /N
Resistance (Junction to Ambient) 58 118 84 190
N AER AL / ESD (HBMD +2 KV

I 2 O PRE R HZ ARG, SR A RN . 8 ARG R AR E N, S DIRe IR, EIFA%
SPRIE 2N HITERETE AR . RS HOE T A ARV A I AR GRAERS € PR RE TR AR KI5 1 T I s S B0
TARGE ETRERSE, ZEATORIEFRASEE, HHIRE & S 7 8 ERE

5/16



it oo HMI5056

w— WW.HMSEMI.com 1.2A Linear Lithium-ion Battery Charger IC

. BRIFHZSE (Electrical Characteristics)

VDD B KH N B JE VDD vax 30 v
VDD THEHE VDD 4.5 5.0 6.0 v
75 B (RProc=1. 2K) - 240 360 uA
e % -
e Tvop-TeAT R (RR%&Ib) 75 120 uA
PR R, REEE, VDD
75 120 uA
Vi, VDD<VUVLO; CE=GND, OVP)

VDD /& J& A8 1 PR Vuv VDD MKEI= - 3.5 - v
VDD /& J& A B IR VUv-Hys VDD M & EIK - 200 - mV
VDD i FE ARt Vovp VDD MKEI= 6.3 6.9 7.5 v
VDD i3 JE R IR VovP-HYS VDD M & EIK - 500 - mV
VDD MKEI= - 200 - nV

VDD-VBAT 45 B8 F& VasD
VDD M = B - 50 - oV
{EJRm PROG H FE VPROG2 VDD=5V, Rproc=1. 2K 0.9 1 1.1 v
VDD=5V; VBaT=4. 0V, RpProG=1.2K 900 1000 1100 mA

IBAT

BAT 3% 7% B L ¥R

VDD=5V; VBaT=4. 0V, RPROG=2.4K 440 500 560 mA
VDD 228, VBAT=4. 0V - 0.5 3 uA
EV NN TTRIKL VBAT<VTRIKL, RPROG=2. 4K 30 45 60 mA
C/10 ZEH A& ILHI TTERM RPrROG=2. 4K 30 45 60 mA
BT TS AR I B VTRKL Vear NMERIH 2. 600 2. 800 3.000 v
TETRAS I 1k B IR VIRHYS VBAT MBS 31K - 150 - nV
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PRO J ki B IPROG - 1 - uA
wwswr
Fe AL VFLOAT VDD=5Y, RProc=1. 2K 4,158 4.200 4,242 v
F7e s st R VRECHARG VELOAT-VRECHARI - 150 - mV
Fe L U S TDELAY IAT#Z 0. 1IcHR BAF 0.8 1.8 4.0 ms
70 R U SE TECHARGE 0.8 1.8 4.0 ms
DhRE FEES Ros_oN VBAT=3. 8V, IcHG=0. 54, Rproc=1. 2K - 500 - nQ
e
CERHET (EHTME) Veen 1.5 - 6.0 v
CE AT (1AL ) VorL - - 0.2 v

CHRG 51 fiidy Hi A 2 P

VCHRGL

TCHRG=5mA

W ERE Mz 0TC VDD=5V, VBAT=3. OV, RPROG=1. 2K - 130 - C
AME B R

OTPH TS $ NTC B 43%xVDD | 45%XxVDD - v
B8
A B R R AR A

OTPL TS $ NTC B 80%xVDD | 82%xVDD v

F
‘ EF

STDBY 5| féiiar tH i HF

VSTDBYL

IsoBy=hmA

E 3« BREFAINK U IS, RS HIYLE Ta= +25°C oM T,
E 4 BUSBRECD . SOOI B E R ORIE, SR st e T ORI
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+. BN LEHER (Functional Block Diagram)

¥/ 100 — —
R ish —q [
+ i

CHRG

STDBY

SN/
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i

4. 20%

B

Tdia 1307C g
HEREP | fF REHLER ;
MMEE ||veomm|| So et ||
=P o ||PROR

_L | [ ]
- L |
CE PROG GND
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+—. IhEeHiR (Functional Description)

HM5056 72 —#CR FH B E HRLAL /18 R H e B3k ) P B0 2 1 L b 78 LB o HMB056 1T AR SE — 4> USB i 11 B AC 3& it
LA, BORREusdR M 1. 24 TS AU, SCRFGGR 30V fa A\ fiL IS AR 6. 9V i I (R4 DI fiE -
L TR

24 VDD 5| B T UVLO I FR FELE LA b HLAE PROG 51 I 5 3th 2 IR RE T —MKEFE N 1% BB, 4R )5 — > raith
55 70 e AR S AR, —ANTE B IFAR . W1 SR BAT 51 RAR T Viree, 078 A BEHE TR IR 70 FEAE 2. FE %A
A, HM5056 $24E4) 1/10 H5E 78 HLHIAL,  DUERRE fo i o B R BR TH 28— N2 il I, AT SE DL i R L. 24
BAT 51 B eE B+ 28 Vwee BA_EBF, 70 f 3R E N B IAUREEC, L ) BV SR AR E 8 (1 S A FLIAL . 24 BAT 51 e Rk
B ZF 78 U Vivoar B, HM5056 #E N E HURREE,  H s i BV FF AR/ . 70 i B B B B A I 1/10, 78
HIGIRE IR

2. FEEARKRE
7 FB LR SR — A HE AT PROG 31 A5 2 1] 1 Pk LK 252 01 0 7 e P 7 8 L LR PR 910 4 ki 51

EﬁwGZEEEQUQ}

BAT
REFHRF 0. 50 B, 5 ARART K, B AR R & AR i, R IR B i g A X
AR ATER B BRI, AR ARSI AE K/ R

3. M RER DI

HM5056 P4 B 2 F it S AR Th g, 480 B ith S 33 T-HM5056 it 5111, HM5056 {8 HLE R FRIRES, TR HEHE
Wi, WA LED FE/RT 42K, S s B (18 it s FEL LA /N 0. BmA . R BRI HLIh IE R N, HM5056 H BT a7
. [ Ja ) HM5056 it BR)a, T HM5056 %t im BAT & JA 2 FEAZ AT NGB, U HM5056 457- 4T A 2237 Z)
IEH R, A IEREE B a] DG 7o . s 2545 BAT S A S B A7 A BB HOE, BAT S ALK T2 4R, HM5056
B RIER MRS TIRA o RIAEWN, i @ i BV R AE B i R B T, 7 R i 10V, e
BB BLT HL R A B

4. FEHIE/NIHEE (CHRG / STDBY)
HM5056 7 NIRRT B8R A5 45 7 o, CHRG A1 STDBY . 2470 H 2% &b T 78 HAR S ISF, CHRG # 4y B HE &, STDBY

Ko T rmifHAS . 2 S ER B RIS, CHRG A1 STDBY #AL TRFHZS, PIMT 4 K. HARRSHRRIIEER, KA
FRIPR S 7 o ) o 22 1) 3 o
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w— WWW.TISEMI.COM 1.2A Linear Lithium-ion Battery Charger IC
TR CHRG STDBY
IEFEFE = K
FEL Tt 78 K b
M, RIE, diREFSFCRES K K
VDD HEN, JCHL (DG 5t

5. wERYTHEE
RT I e T R AR R 3 R R, IMB056 P AR B A FE T R ARG ) P . b PR A 0 S e

TS I USRI, TS I B A2 A B NTC #V F B R — AN B BH 23 F I 2 S B, a0 N B FTR .

BAT VDD

R1 T |
| I

|
L [ Rntc + :
/ |
R2 'f —— BAT

|
| - |
GND i )
| |

HM5056 ¥ TS 4 [t B [ 565 F P 350 (4 A BB OTPL A1 OTPH AHEL 4%, AR FE MR IR B S IE % Ja . 78
HM5056 935, OTPL # [ %2 £F 45% X VDD, OTPH #%[# 5 7E 80%X VDD. 15 TS &I e & Vs <OTPL %3 Vis >OTPH, N
R HLTB R B R B R, FeE G R W TS I FE T Vs 78 OTPL A1 OTPH 2 [6], 78 FEL J& M 4k 48 .

AN SORE TS A, F IR A U T R B A AL

HFE R1. R2. Rwrc HJIEEX

R0 R2 0 F AR 5 F b PR PR A 5 LR g v BEL Rvee 1 R B SR A i, 281k it
RBEBEE A IR EEYE BB To—Tn CGHerp Ti<T) 5 Hits i T A2 S0 R B P B (NTCD , R 2 K

M E To R R A, R 2 FLAEIREE Tu B A REAE, W Rr>Rru.
LR Ty, TS 4 B & AN
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R/l R o DD
Ry+Ra ff Ry

F’I‘.’S‘_L =
EIRE Tulsk, TS & B HE AN

HszrRTH XV.DD

VI-S‘H = Ry+B; [/ Rry
Vs 1 = Vorp, = K; XxVDD(K, = 0.8)
R, Vrs.n = Vorpy = Ky X VDD(K, = 0.45)

gt b, WHES

_ BRyriRru(Ka=K4)
=
(Brp—Rru)K K5

- RriRru(Kz—K1)
M=
Ryp (Ky =K K3 ) =Ry (K =K, K3)

1P SR FEL L P PSR A 0 TR AR B AR B (PTC) , U RT AN R2 W7 422 8 R 3R 55

_ BriRrn(K:—K,)
s
(Rry—Rr )K K

s e RriRra(K:—Ky)
A
Ry (K =K K )= Ry (K=K, K3)

ML T HE S Th AT DU Y, AR BOE RIR L VB S R S VDD ook, S B R R2. Rmy R A58, Jp

Ry Rew ] 36 ik vyt 5 (el A S 10 P il T T 0 it S 565145
B VR A IYE R : 0°C — 60°C, #AEHLBHIEH QN0402X103F3435FA (0°CHY, Rr=27.445Kohm, 60°CHY,
Rri=3. 024Kohm) , RN FiR A, W2 GEIETHE, BUHEEPRRRE R BB -
R1=3. 3Kohm
R2=27Kohm
FESCBRRL I A, o ROV — i IR AR I, Hednad #ORdr, U R2 WTRAASHL: 8 RLBDRT R1 (4 SAR 16

B, I ETER
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fiahisomt oo IMS056
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6. BHEE

AN S A TR R T 2 40 130°C TR LA b HM5056 P & K S U A B k)N 5058 ) 78 HLFRL AL 1 D RE AT By Lt
FrRE A, JFSCVE P SR 4 e LR AR D) FR AL PR A D B _E IR TACE 1R HM5056 KU o 75 ORAIE 78 FL A 4 7E B A A L oF
PEN B B IR AT SR T, A AR R BRI I R R E 7S R LU

7. RS
— /> AR R PAB FL R N B R AT 4%, HFRTE VDD R R PABETT R LA b B 7 B AR ORI TE AT L

UVLO HE oK A8 78 B 8 PR EFFFE A ML 20 a0 S UVLO bbeas R AE AR, UIAE VDD 43 bl H vih B R 5y 200mV 2 /i 78 HE 4
AR BN,
8. FahfEHL

7678 PR 3 CE SR e 224 Reroc (AT {8 PROG 51 IEEE ) #Al LAE HM5056 B TSN . X {H 75 st
JRHEEE 3uA PUF, HEJFEFREE 750 A, R E B CE sy & el 5 iS5 e B vl B sh— N 7
HIEIR

9. B3IHEBZ)
— B 7 HE g1k, HM5056 SRR —/NEA 1. 8ms JERES B (Tromree) A ELEEAS KX BAT 5] 11 Y o 13F

ITIESEIE . B RFER 4. 05V CREU N TR AR 80% % 90%) LUTRY, FEREM EHITMG. Xk 7
R ERFAE (BB — M RS, IR SRbr 1 BEAT B IPE S BIR A R Bh I /e 22
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w— WW.HMSEMI.com 1.2A Linear Lithium-ion Battery Charger IC

+=. AR~} (Package Outline)

ESOP-8L
H H H E - h =
_;:r_ | TR
t LE‘ WYz} |
I e ee—— BASE METAL %;? ¢ |
| e
| WITH PLATING

HEHE

T2 1 |
)
e -
{- "IT Au ﬂ|~ Ir -\G i 025
il g LN N
At boe/ ] ¥
g !
OB E ]
- SYMBOL
| { MM MNOM MAX
A - - 1.65
i A 0.05 - 0.1%
& § A2 1.30 1.40 1.50
' A3 0.60 0.65 0.70
O [ b 0.39 = 0.47
b1 038 | 041 | 044
== C 0.20 = 0.24
H H H H el 019 | 020 | 021
[ m! [ D 4.80 4.80 500
' oo E 3.80 3.80 4.00
g L. s | B B e 1.27BSC
ki 0.25 - 0.50
L 0.50 0.60 0.80
L1 1.05REF
o 0 5 S
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DFN8L-2X2

&
1 2
TOP VIEW
BOTTOM VIEW
. i
L OO *-4? 1
STDE VIEW

SO0 MILLIMET ER
MM MNOM MAX
A 0.50 0.55 0.60
Al 0.00 0.02 0.05
b 020 025 0.30
b1 011 016 0.21
010 0.15 0.20
D 1.90 2.00 210
D2 1.60 1.70 1.80

e 0.50B5C

Me 1.50B5C
E 190 2.00 2.10
E2 0.80 0.90 1.00
L 025 0.30 0.35
h 0.15 0.20 0.25
K 020 025 0.30
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DFN8L-3X3

} i
|
TOF WIEW BOTTOM wIEW
[ 5 I q <
R [Pl ed o 1
EIDE WIEW
SYMBOL MILLIMETER
MIM MOM MAK
A 0.70 0.75 0.80
A1 0.00 0.02 0.05
b 0.25 0.30 0.35
b1 0.20REF
c 0.18 0.20 0.25
2.90 3.00 310
D2 240 2.50 260
e 0.65B5C
Ne 1.95BSC
E 2.90 3.00 3.10
E2 145 155 165
L 0.30 0.40 0.50
L1 0.05REF
L2 0.10REF
h 0.20 0.25 0.30
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SOT23-5L

]

0.254 REF _

|

Tx PV E Wy -' | [ ) E VI E W
: . T ! :
al
IDE VIEW
SYMBOL MILLIMETER
MM MNOM MAK
A - - 1.35
Al 0.02 - 0.15
A2 1.00 1.10 1.20
b 0.33 0.35 0.45
c 0.14 0.15 0.20
D 272 292 3.12
E 260 2.80 3.00
E1 140 160 1.80
e 0.90 0.95 1.00
el 1.85 190 1.95
L 0.32 0.40 0.48
L1 0.55 0.60 0.65
a ] 8-
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