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(TA=25°C unless otherwise noted)
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Sleep mode, Vin=0V - 1 2 HA
TR 78 B HL I Itrikl Vbat<Vtrikl, Rprog=5k 30 40 50 mA
TR AR PR B Vitrikl Rprog=10K, Vbat Rising 2.8 2.9 3.0 \Y;
VB IR i Virhys Rporg=10k 60 80 110 mv
FEL YRR HEL P R L P Vuv From Vin low to high 3.7 3.8 3.93 \%
R YJRER L B B AR i R P Vuvhys - 150 | 200 300 mv
NS PROG pin rising 115 | 1.21 1.30 \%
T3k FHBE Vmsd
PROG pin falling 0.9 1.0 11
N Vin from low to high 70 100 140 mv
Vin-VbatfF ik T4 B {8 H % Vasd
Vin from high to low 5 30 50 mV
Rprog=10k 0.085 | 0.10 | 0.115 | mA/mA
C/10 iR HL i lterm/ Ic
Rprog=2k 0.085 | 0.10 | 0.115 | mA/mA
PROG!i Hi & Vprog Rprog=10k, Current mode 0.93 1.0 1.07 Y,
CHRGi; 55 T iz Ly Ichrg Vchrg=5V 8 20 35 HA
CHRG i fie /N H HLT Vchrg Ichrg=5mA - 0.35 0.6 \Y;
RV, P 78 FL AR A R A Vrecg VFLOAT - VRECHRG - 100 200 mv

Rev.1.2 — Oct. 28. 2017 5 www.natlinear.com




D =

NATLINEAR

XT4052

W sk

1. SRR VS BAT 3Lk

Charge Current VS Battery Voltage
250

[—— TJ=25°C, RSET=5K]|

200

150

100

Charge Current(mA)

50 |-

0 1 1 1 1 1 1 1 1
00 05 10 15 20 25 30 35 40 45
Battery Voltage(V)

3. FEHLHIR VS MIAHL

Charge Current VS Supply Voltage
500

450 -

400

a0 | ——TJ=25°C,VBAT=3.2V,RSET=5K

300 -

250 -

200 -

150

Charge Current(mA)

100

50 |-

0 I I I I I
4.0 4.5 5.0 55 6.0 6.5 7.0

Supply Voltage(V)

5. CHRG #iHii% VS CHRG i HLE (FeiHi L)

Charge Pin Current VS Charge Voltage

(Weak Pull-Down State)
10

2L —— TJ=25"C,VIN=5V, VBAT=4.3V|

Charge Pin Current(uA)
o

210 1 1 1 1 1 1
0 1 2 3 4 5 6 7

Charge Voltage(V)

PROG Pin Pull-up Current(uA)

2. FEHLHLIT VS PROG i &
Charge Current VS PROG Pin Voltage
400
350 -
. 300
£
F 20 [—— TJ=25°C,VIN=5.0V,RSET=5K]|
[3]
S 200
O
(]
D 150 -
©
ey
O 100}
50 |-
0 1 1 1 1 1 1 1 1 1
00 01 02 03 04 05 06 07 08 09 10
PROG Pin Voltage(V)
4. CHRG ¥ it VS CHRG ifi i (FEH)
Charge Pin Current VS Charge Voltage
(Strong Pull-Down State)
40
35 |
< 30}
E
§ 25 —— TJ=25"C,VIN=5V, VBAT=3.6V|
S
O 20|
£
o
o 15F
2
[]
£ 10
(@]
5
0 1 1 1 1 1 1
0 1 2 3 4 5 6 7
Charge Voltage(V)
6. PROG iy EH A1 VS PROG difi b7 Hi

PROG Pin Pull-up Current VS PROG Pin Voltage
5.0

45

40

35

—— TJ=25C,VIN=5V,VBAT=4.3V|

3.0 |

25

20

15

0.0 1 1 1 1 1 1
20 21 22 23 2.4 25 2.6 27

PROG Pin Voltage(V)

Rev.1.2 — Oct. 28. 2017

www.natlinear.com




oL,

= i

NATLINEAR

XT4052

7.

11.

PROG i Hi [k VS Hi N HLE

PROG Pin Voltage VS Supply Voltage
|—— T3=25°C, VBAT=3.2V,RSET=5K]

16 |

14+

12

10 |

0.6 -

PROG Pin Voltage(V)

0.4

0.0 I I I I I
4.0 4.5 5.0 55 6.0 6.5 7.0

Supply Voltage(V)

VBAT VS #ii N\ HL &

Regulated Output (Float) Voltage VS Supply Voltage
4.6

45

4zl |[—— TJ=25"C,RSET=5K, IBAT=40mA

42 F

4.1

4.0 |-

Regulated Output (Float) Voltage(V)

3.8 1 1 1 1
45 5.0 55 6.0 6.5 7.0

Supply Voltage(V)

PROG ¥ F4i i VS TEE

PROG Pin Pull-up Current VS Temperature

— VIN=6.5V, VBAT=4.3V, PROG=0V|
— VIN=4.2V, VBAT=4.3V, PROG=0V|

PROG Pin Pull-up Current (uA)
S

0 1 1 1 1 1 1 1
-40 -20 0 20 40 60 80 100 120

Temperature (C)

8.

Trickle Charge Current(mA)

EV ISR ERAVASIE (TPANGENES

60

50

40

30

20

10

Trickle Charge Current VS Supply Voltage

—— TJ=25C,VBAT=2.0V,RSET=3.3K
r —— TJ=25C,VBAT=2.0V,RSET=5K

4.0 4.5 5.0 5.5 6.0 6.5 7.0

Supply Voltage(V)

10. PROG #iHLJE VS JHE

PROG Pin Voltage (V)

12.

VBAT (V)

2.0

18

16

1.4

12

1.0

0.8

0.6

0.4

0.2

0.0

PROG Pin Voltage VS Temperature

|[— VIN=5.0V, VBAT=3.6V, RSET=5K]

-40 -20 0 20 40 60 80 100 120

Temperature ('C)

BAT il & il 2%

4.7

4.6

4.5

4.4

4.3

4.2

4.1

4.0

3.9

VBAT VS Temperature

[—— VIN=5.0V, IBAT=40mA, RSET=5K|

-40 -20 0 20 40 60 80 100 120

Temperature ('C)

Rev.1.2 — Oct. 28. 2017

www.natlinear.com




oL,

=) il

NATLINEAR

XT4052

13. EAHIBHHEE VS EE

Recharge Battery threshold Voltage (mV)

15.

Trickle Charge Current (mA)

270

240 -

Recharge Battery threshold Voltage VS Temperature

[—— VIN=5.0V, RSET=5K]

-40

-20 0 20 40 60 80 100 120
Temperature (C)

BRI VS I

80

Trickle Charge Current VS Temperature

‘— VIN=5.0V, VBAT=2.5V, RSET:SK‘

-40

20 0 20 40 60 80 100
Temperature (C)

17. 78 L FRLIAU I P T 25

Charge Current (mA)

500

450

400

350

300

250

200

150

100

50

Charge Current VS Temperature

[— VIN=5.0V, VBAT=3.6V, RSET=5K]

-40

-20 0 20 40 60 80 100 120
Temperature (C)

14. CHRG #H i VS HE

Charge Pin Current (mA)

Charge Pin Current VS Temperature

—— VIN=5.0V, VBAT=4.0V, Vcharge=1V
— VIN=5.0V, VBAT=4.3V, Vcharge=5V

-40

-20 0 20 40 60 80 100 120
Temperature ('C)

16. R RMIRAEE VS IEE

Trickle charge Threshold Voltage (V)

18.

Power Tube Resistance (Q)

Trickle charge Threshold Voltage VS Temperature

3.75

3.50 -

325 |-

3.00 |-

2.75 /

250 |-

2.25 -

2.00 -

175

1.50

[—— VIN=5.0V, RSET=5K]|

-40

-20 0 20 40 60 80 100
Temperature ('C)

DhZEENE VS i

20

Power Tube Resistance VS Temperature

18

16

14

12

10

0.6

0.4

0.2

0.0

|[— VBAT=3.7V, RSET=3.3K|

-40

-20 0 20 40 60 80 100
Temperature ('C)

Rev.1.2 — Oct. 28. 2017

www.natlinear.com




NATLINEAR

@ e XT4052

B MNAER

VIN o VIN BAT OVBAT
RLED
;‘ PROG
Cl= 33090 ==C2
CHRG
RprroG
GND
GND o o0 GND

o PUEFHA

FEAERAR R, R ABHBRMARA:  ICH=1000/Reroc. HH1, ICH FIRFHIHIR, BAA%E:, Reroc %78 PROG
R R RE,  FRALONRRAR . BN, AR 500 E LM AE A, AHE PR AR RISET = 1000/0.5 = 2KQ
N T ARIE R4 HIAR 8 MEAIR BERE T, Reroc BV RSN 1% 4 B EH . BTN E PROG & ]I 1 B & mT LUKl 78 Hy
M. R EIRA L T AR ICH = (Veros / Reroc) x 1000

o MANREHABEA

iVl Cl=4.7uF, C2=10uF, [k} PCB fitk ZRXEAN A B R EHET O

B #HEER

® SOT-23-5L

Rev.1.2 — Oct. 28. 2017 9 www.nhatlinear.com




D =

NATLINEAR XT4052
D . <
b . o
A A
A I
| - L
| A
i
|
pcll RN L N [ I N R
!
!
| |
i I I
i | |
¥ | | |
|
—C 5
C
« el N >
] l
| 1
— T A
!
[ =
- ' I =
|
i Y A
Dimensions In Millimeters Dimensions In Inches
Symbol : .
Min Max Min Max
A 1.050 1.250 0.041 0.049
Al 0.000 0.100 0.000 0.004
A2 1.050 1.150 0.041 0.045
b 0.300 0.500 0.012 0.020
c 0.100 0.200 0.004 0.008
D 2.820 3.020 0.111 0.119
E 1.500 1.700 0.059 0.067
E1l 2.650 2.950 0.104 0.116
e 0.950(BSC) 0.037(BSC)
el 1.800 2.000 0.071 0.079
L 0.300 0.600 0.012 0.024
0 0° 8° 0° 8°
® SOT-89-5L
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Dimensions In Millimeters Dimensions In Inches
Symbol Min Max Min Max
A 1.400 1.600 0.055 0.063
b 0.320 0.520 0.013 0.020
bl 0.360 0.560 0.014 0.022
c 0.350 0.400 0.014 0.017
D 4.400 4.600 0.173 0.181
D1 1.400 1.800 0.055 0.071
E 2.300 2.600 0.091 0.102
E1l 3.940 4.250 0.155 0.167
e 1.500TYP 0.060TYP
el 2.900 3.100 0.114 0.122
L 0.900 1.100 0.035 0.043
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