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14-pin No-Pullback Leadless Leadframe Package (LLP-14)

4mm x 3mm x 0.8mm
NS Package Number SDA14A

Vour |.
c1+
oaf
o3 |
oz |

o1 |

Die-Attach Pad: GND

Top View

c1- c1- Il |I c2+ . _<
GND  GND E E Vour _< g
Vin Vi Il 4 | b4 -< §
pwm  PwmM | 10| [5 |os
EN EN | 9 | E D2
ISET ISET :8 Die-Attach Pad: GND E ot

Bottom View Package Marking

Top View
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i F &5t BA
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1 C2+ ooooo0oooooo c2ooooood
2 Vour 000ooooo0oooooooooooo
3 Cl+ ooooooooooo citooooood
4 D4 LED 000000000000
5 D3 LED 000000000000
6 D2 LED 000000000000
7 Dl LED 000000000000
8 IspT O0000000000000GNDODOODOOO00O00 RgegpO0O00O0O0DOO LEDO LED
000000000LEDOOO 200% (1.25V+ Rgpp)O
9 EN 00000000000 000000000Low 0000000 HIghODOO0ODOOOOOOOO
ENOOOOOODOOCOO 150kQ(typ) OO OOOO0O0OO0OOOO0DOOOODO
10 PWM 0000000000000 000000000LowOOOOHighOOOODDOD O OOOOOO
(PWM) 0 ODOO0O0ODOO00D0OOD0O0OO0000000 VourOboooooooooooooo
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www.national.com/jpn/




IR KTER Note 102)

ATH—HUIER - RETHAORBEIRBEShTLEEA,
BETSRANEEERBRA ZOREES RSN,

Vin go3viono 6.0v
ENO PWM 0o3viO (viyOd 03V)
w/6.0V max
000000 (Note3) ooood
00000 (Tymax-ABS) 1500
oooooo ges00n 1500
gooogo(cooooosg) 2600
ESD OO (Note 4)
ooooo 2kV

Eﬁﬂ‘]ﬁﬁ (Note 200 7)

BI{EEHE (Note 207)

000000 (Vi)
LEDOOOO

0000000 (T
0000 (Ty) (Note 5)

BB T S1EER

gboooobooooobooo

LLP-14 00000 (8;4) (Note 6)

3.0vQd 5.5V
2.5v0 3.9V
40000 1150
040000 850

450 /W

0000000000000T,0 25000000 0AXFERIEO)IYMEZLEEEEGEGERIO00 (040000 850)0
00000000000 LM2795200 000000000000 (1000)000000 VO 3.6VO0 VEN) D 1.8V0 V(PWM) O
1.8VO LEDx 400 Vpy 0 045V0 Cpy O Copr D 330 FOC, 0 C, 0 IpFO Reer 0 12.5kQ 00 O (Note 8)

Symbol Parameter Conditions Min Typ Max Units
lox LED Current Regulation 3.0V<V, <55V 19.32 21 22.68 mA
Rser = 12.5kQ2 (—-8%) (+8%)
lvout = OMA
3.0V <V, <55V 31
Rser = 8.32kQ
lvour = OMA
3.0V <V, <55V 11
Rset = 24.9kQ
lvout = OMA
Io-matcn | LED Current Matching Rser = 8.32kQ2 0.2 1 %
(Note 9)
la Quiescent Supply Current D(1.4y = OPEN 1.3 1.7 mA
Rser = OPEN
Isp Shutdown Supply Current 3.0V <V, <55V 0.1 1 pA
V(EN) = 0V
Vser Iset Pin Voltage 3.0V <V, <55V 1.25 \
lox / lseT | Output Current to Current 200
Set Ratio
Vur Current Sink Voltage lox = 95% lpx (nom.) 360 mV
Headroom Requirement Rser = 8.32kQ2
(Note 10) (Ilpx nom. = 31mA)
lox = 95% Ipx (nom.) 240
Rser = 12.5kQ
(lpx nom. = 21mA)
fsw Switching Frequency 525 750 975 kHz
(-30%) (+30%)
Viy Logic Input High Input Pins: EN, PWM 1.0 Vin \%
3.0V <V, <55V
Vi Logic Input Low Input Pins: EN, PWM 0 0.4
3.0V <V, <55V

www.national.com/jpn/
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LM27952

ESHREMY Note207)(000)

000000000000 T,0250000000XXFRIEO)IYMETLEERESHETERAIOOOD (040000 850 )0
00000000000 LM2795200 000000000000 (1000 )000000 V0O 3.6VO0VEN)D 1.8VO V(PWM) O
1.8VOLEDx 4 00 Vpy O 0.45V0 Cy O CourD 3.30F0C, 0 C,0 1uFO Repr D 12.5kQ 00 O (Note 8)

Note 2:
Note 3:
Note 4:
Note 5:

Note 6:

Note 7:
Note 8:

Note 9:

Note 10:
Note 11:

Note 12:

Note 13:

Symbol Parameter Conditions Min Typ Max Units
[ Logic Input High Current Input Pin: PWM 10 nA
V(PWM) = 1.8V
Input Pin: EN 12 A
V(EN) = 1.8V (Note 11)
e Logic Input Low Current Input Pins: EN, PWM 10 nA
V(EN, PWM) = 0V
Rout Charge Pump Output 33 Q
Resistance (Note 12)
Vabx 1x to 3/2x Gain Transition Vpx Falling 450 mV
Voltage Threshold on Vpx
ton Startup Time Ipx = 90% steady state 330 us
Note1: 0000000 O000O00DOOO000ON0000ODOOOODODOO0ON0O0DNO000000000000000000000000000000

godooooooooOoOoO0OO0O0O0O00mOoo0oo0oooooobobo00bo 0000000Do0ooo0o0ooooo000o0oOoo00n
g0ooooooooboooo

ooooooooaeNDOOO00OO00OOOOOO
0o000000Mmo0o0 0000000000 b0000000T,0 1500 (typ) 000O0D0O00ODOOO0O0OOOOOT,0 1400 (typ) OO OOOOOO
gO0ooooooloopFOO00C0O0OO 1LSKQ OOO0O00OO000OO0O00OO0O0000DO

00D0000000000000000000000000000000000000000000000000000000000000000000
0000000D00000000000 (Tamay 00000000000 (TmaxorD 1150 )00000000000000000000000
0M000000000000000000/000000000000000000MapmaxD Ty maxo opd € 4% Ppo max)D0 00000000

0o0o0o0ooo0 e, 00JEDECO000OO JESDS1-70 00000 00000000000 00000000000000000000O00ODO
0400 FR-400000000 12mmx 76mmx 1.6mmO02x 10000000000000000000C000000000O0C00OOO0O 50mm
x 5ommO000000000 36um/18um/Ium/36um(1.5000 /1000 /1000 /1.5000)00000000000000000000 2200
gooooooooooowwooo

LM27952 06, 000PWB OO 0000000 000000000450 /W OO 1500 /W(OOOOO0O000000 )00000000000000
000000000000 (0 V00 Ioyp) 000000000000000000000000000007FY4—a>+-/—k AN-1187 TY—
FLR « J=RIL—L4 /4= (LLP)) 00000000000 FMEHZE) 000000 ME#{REH) 000000000000000

MinMax OO0 000000 00000000000 0000000000000000000000MM000000000000000000000
CNOCourdC,0C,; 00000000000 ESRODODD00000000000 (MLCC)OOO0000000

LED 00000000 2000 O[(yax D Tave)* Tave] 0 [(ave D Iy + Tavgl 00000000000 OlyaxD Iy 00 Dx0 000000
0000 IaeD 400000000Dx000000200000000000000 (0000000)0000000000000000000000
000000000000000000000000000000000000000000000

0Mo0o000n0 VpxyO GNDOOOOMOOOoOooo0O0o00o00000000LED O O00O00000000O 00000
ENOOOOODO HighOO (y) OOENDOOO GNDOOOOOOOODO 150kQ(typ) D 0000000 000000000

00000000 (Reup 0000000000000 0000000000000R000000000000000000000000000
0000000000 Vour 0000 ViyODOO Iy 00000000000000000000000000 VourD (Gx Vi) O Royr X
Ioyp00000000GO0000000000000000Tur000000 (000000 Dx000000000 Vour 000000000000
oooo)ooo

000000 O0OOOENDOO HighOOOOOOO VourO0OODOO0O0O0O0 %% 000000000
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Vin N
W
. ——
CT3-3WF C,H <;| 0osC I \ 4
— \ 4 Gain
= 1WF= « Voltage elect
C,- 1x/1.5x Reference
Charge
C,H| Pump D4
1UF== F D3
o D2
D1
\ J EV Y/\V
¢ EN
Current PWM
lger Control
Rser
GND

ouT

www.national.com/jpn/

CS6.CIN1



LM27952

RIS RERE

00000000T,0 25004LEDsO Vpy 0 0.45V0 Viy O 3.6V Vi O VO Vw0 VinD €0 C, 0 1pFO Cpy 0 Coyr O
33yF0000000000 ESR 0000000000000 (MLCC)O0 O

LED Current Regulation vs. Input Voltage LED Current Regulation vs. Input Voltage
21.50 31.75
< 2125 / < 31.50 /)
5 / 5
= g E
Z 21.00 &g 3125
5 4 5
= / =
o 2075 3 31.00
a) )
w w
= 20.50 % = 30.75
i i
5 5
20.25 ~ 30.50
20.00 30.25
30 35 40 45 5.0 55 3.0 35 40 45 5.0 55
V|n - INPUT VOLTAGE (V) V|n - INPUT VOLTAGE (V)
Average LED Current Regulation vs. Input Voltage Average LED Current Regulation vs. Input Voltage
21.50 31.75
—_ A ~ 31.50 A
< 2125 4 z Ve
£ / / £ 312 [
£ 21.00 // z T, = 25°C JJ
L - 0, w A
4 To=25C 2 31.00 '
% © ° Y [T, =-40°C Vd
2 20.75 > /
(D) T. = 85°C (D) 30.75 \ ,/
o / A o /\ /
— 20.50 N = = T\
» ' 30.50 - =
_a o /‘\. L
20.25
30.25 "
TA =-40°C TA = 85°C
20.00 | | 30.00 ! I
3.0 3.5 40 45 5.0 5.5 3.0 3.5 40 45 5.0 5.5
V|n - INPUT VOLTAGE (V) V|n - INPUT VOLTAGE (V)
Efficiency vs. Input Voltage LED Current vs. Rggt
100 35
r\ .30
<
AN N\ -
€ 90 =
5 \ 3
= z 20
3 3
2N S
L w
_é 10
lpy.4 = 15 MA 5
Vi gp = 3.3V —
70 L 0
3.0 3.5 4.0 4.5 5.0 5.5 0 50 100 150 200 250
Vn - INPUT VOLTAGE (V) Rggt - CURRENT SET RESISTOR (kQ)
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00000000T,0 25004LEDsO Vpy 0 0.45V0 Viy O 3.6V Vi O VO Vw0 VinD €0 C, 0 1pFO Cpy 0 Coyr O
33yF0000000000 ESR 0000000000000 (MLCC)O0 O

LED Current vs. Vyg

35 ,
Vi = 3.0V
230
£ /, '/
= 25 //
0 20 AE/\
g /,
3 5 / T, =85°C
[a) 4 Y
T, = 25°C

= // > = 20°c'
_Ié 10 v/ AT~

5

0

0.0 0.1 0.2 0.3 0.4 0.5
Vyr - HEADROOM VOLTAGE (V)

Vin = 3.6V, Load = 15mA/LED, 4 LEDs
CHI (TOP): V; Scale: 20mV/Div, AC Coupled
CH2 (BOTTOM): Vs Scale: 20mV/Div, AC Coupled

Time scale: 400ns/Div

Vyout - OUTPUT VOLTAGE (V)

Output Voltage vs. Output Current

46

4.5

44

43

D(1-4) = OPEN
Vi = 3.0V
5,\\\
T, = 85°C N
: T, = 25°C \\
=
TA=-40°C\ N
0O 20 40 60 80 100 120

lyout - OUTPUT CURRENT (mA)

Startup Response

Vin = 3.6V, Load = 20mA/LED, 4 LEDs
CHI1 (TOP): Vgy; Scale: 1V/Div

CH2 (BOTTOM): Vs Scale: 1V/Div
Time scale: 100 s/Div
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Itgp Max = (1.5 x Vi) - Vigp) / (N X Royp) +kyp) (O 1)
Iep max = (15 X Vin) - Vigp) / (N x 3.3Q) + 12mV/mA)
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=[Gainx Viy*x (4xIgp)]0 (Vigp* 4 x I gp)

Ty=Ta + (Ppissipation ¥ 65a)
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N~ BR 0 000D 00 inches (millimeters)

|
\

B [ rone DIMENSIONS ARE IN MILLIMETERS
|

DIMENSTONS IN ( ) FOR REFERENCE ONLY
(14X 0,6)}: ‘
. ~

(0.1)
(14X 0.25) i

(12X 0.5) —=— T—l—lﬁﬁl—lﬁl—lﬁ

=

RECOMMENDED LAND PATTERN

3401

PIN 1 INDEX AREA |<—>_0_5 MAX (45°X 0.25)—: [e | 7
7 : PIN 1 1D—] U“_H_II_LH_H_'U

|

1

|

(=]

14X 0.4*0 1]
T 14 F
‘ -
(8] 4:0,1 14X 0.25%0.05 }L !
\

i
EIREIEECIES] = e o]
’ 2x [3] ! SDA14A (Rev A)

14-Pin LLP
NS Package Number SDA14A
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