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GENERAL DESCRIPTION

The M1913/M1914 is a CMOS constant current driver that provides four regulated current sources. It is designed to drive

LEDs with matched currents to produce balanced light sources for backlights.

M1913/M1914 is simple and easy to use. It accepts an input voltage range from 2.7V to 6V and maintains a constant current

determined by an external resistor. This configuration eliminates the need of external Schottky diode, capacitors and inductances.

M1913/M1914 delivers up to 30mA of load current. In addition, customers can get very high efficiency (up to 92%) by well

matching VLED input supply voltage and LED forward voltages, VI. M1913/M1914 features low cost, high efficiency, easy to use,

and space-saving SOT-26 or MSOP-8

FEATURES
+ Four Channel LED Driver provides

package for applications that need uniform LEDs illumination.

matched LED current

+ Constant Current adjusted via an external resistor range - 5 to 30 mA (Max.)

+ High Output Current Accuracy :
Between channels : +3% (Max.)
Between Ics @ 6% (Max.)

+ PWM dimming possible

+ Supply voltage range 2.7 V ~ 6.0 V

+ 0.1uA standby current

+ Thermal shutdown protects the driver

APPLICATIONS
+ LED Displays

« LCD Backlight

+ Keyboard Backlight

PIN ASSIGNMENT

M1913

REXT [[? o] LEDI

GND [] '] LED2

vop [|2 e[l LED3

SOT-26

M1914
vop [[? &[] LEDI
o [] '] LED2
GND [] ] LED3
REXT [|4 5[] LED4
MSOP-8
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PIN DESCRIPTION (MSOP-8)

Pin No 1/0 Pin Name Description
1 VDD Positive power supply.
_ Input terminal for output enable.
2 I OE All outputs are turned off, when the OE terminal is driven High.
And are turned on, when the terminal is driven Low.
3 GND Negative power supply.
4 I REXT Input terminal used to connect an external resistor. This regulated the output current.
5~8 o LEDI1~LED4 |Constant-current output terminals

BLOCK DIAGRAM

Thermal  LEDI
vDpD [} shutdow
LED2
Bias Driver N
GND [
. [1 LED3
OF [ Vtol
converte
1 LED4
TYPICAL OPERATING CHARACTERISTICS
—_— Enable and logic
ILED vs. SUPPLY VOLTAGE (ILED=20mA, V{=3.2V) EN Brightness control
M1914
22 VDD _f_ oVDD
20 /T~ T
) / LED1 =
g 18 /
S LED2
E 16 ——[LED(mA) M1914
= 14 /
% / LED3 y
= 12 7
LED4
10
VDD(V) 2.6 3.36 439 5.14 REXT
Supply Voltage (V) GND
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Relationship between Iout and Rext » (VDS =1V )|

M1914

M1914

Enable and logic
Brightness control

oVDD

VDD

LED1

LED2

LED3

LED4

REXT

GND

50

40
2 N = Jout(mA)
g ~
é 20 \\

\\‘
10 T~
0
61 330 5.6K 6.8K 82K 10K 12K 1I5SK 20K 30K 46K 56K
Rext(QQ)
Efficiency = (V1 X I gpl + V2 X | gp2 + VI3 X | gp3 + V4 X | gpy) / (VDD x IDD)
EFFICIENCY vs. SUPPLY VOLTAGE (4 LEDs, Vf=3.2V at 20mA/LED)
M1914
5 101
-
25 7 [—Ex
S
> 96
% 95
) 94
E 93
= 92
VDD 3.1 33 35 37 39 41 43 45 47 49
Supply Voltage (V)
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ABSOLUTE MAXIMUM RATING (TA=25C)
Parameter Sym. Rating Unit
Power Supply Vpp, With Respect to Vg Vop - Vs 6 \Y%
Voltage On Any Pin -0.3 to (VDD+0.3) \Y
Operating Temperature Top -20 to +85 T
Storage Temperature -65 to 150 C
ELECTRICAL CHARACTERISTICS
Vop=3.7V, Ta=25°C, No Load, Input: Vie=3.3V, Vi=GND. (Unless otherwise noted)
Characteristics Sym. Min. Typ. Max. | Units Conditions
Supply Voltage Vb 2.7 3.7 6 A%
“H” level 0.7 x VDD VDD V  |Ta=-40~85C
Input voltage
“L” level VSS 03xVSS| V |Ta=-40~85C
Sustaining Voltage at LED pin Vs — — 6 V |LEDI~LED4
Output Current Tour 5 — 30 mA |DC test circuit
Output Leakage Current Tog — — 0.5uA uA |V 6V
Output Current Tour — 20 — mA  |Vps =0.6V, Rx=10.6 KQ
Current Skew dlgyr — +1 +3 % |Ii=20mA V,43=0.6V R;;=10.6 KQ
Regulation of output current vs. %WdVos | — +0.1 — | %V |Vy within 1.0V and 3.0V
Sustaining voltage
Regulation of output current vs. | o 45, 0.1 — | %V |V, within 4.5V and 6V
Supply voltage
Pu-up Resistor Ry(up) — 400 — KQ |OE @Vp,=5V
Junction Temperature Threshold Ty — 150 — T When T;approaches T, and LED
is shut off
“OFF” |Ipp (off)1 — 0.5 1
Supply Current UA  [Rgxr= 10.6KQ, LED1~LED4=0ff
“ON”  |Ipp (on)l — 400 600
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INTRODUCTION
The M1913/M1914 is a three/four channel constant current source LED driver with programmable output current level. The design
consists of a regulator band-gap, voltage to current converter, and output mirror drivers. The band-gap ensures good performance

over voltage and temperature. The four outputs are tightly coupled allowing for excellent channel matching.

THERMAL SHUTDOWN

The M1913/M1914 uses a thermal comparator to monitor the system temperature shutting the device down if the internal

temperature reaches 150°C.

OE
The enable pin can also be used to control the LED brightness with a pulse width modulated control signal. Duty cycle or PWM

control of the LED current maintains constant LED color while brightness is changing. The M1913/M1914 responds in less than
10us to PWM signals applied to this pin.

Rexr PIN

The Rgyr pin is the servo point of an amplifier configured as a voltage to current converter. Rext is used to regulate the LED
current. For the best accuracy, a resistor with £1% precision should be used.
The Ry value may be determined as Ry =1.26 * 200/ I5r, KQ where 1.26 is a typical Ri¢r pin voltage, 200 is a typical current

multiplication ratio, and Iy is a required LED current in mA.

APPLICATION CIRCUIT

VDD ©

EN O——

|-

LED4

* All specs and applications shown above subject to change without prior notice.
() e PR 2 Y 4 2 U ST
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PACKAGE OUTLINE
D
- > PETALA SYMBOLS | MIN | NOM. | MAX
L 27N A - - 1.45
/
s 6 5 4 ! GJ\I Al — — 0.15
== m m \ ) A2 0.90 1.15 13
A “H-- b 0.30 — 0.50
t = c 0.08 - 0.22
il D 2.90 BSC.
|==| tj \ﬂ—) E 2.80 BSC.
Y | 5 : . El 1.60 BSC.
. >He— e 0..95 BSC.
el | e el 1.90 BSC.
.......................
‘ > L 030 | 045 | 0.0
L a L1 0.60 REF.
o1 L2 0.25 BSC.
I A R
—> /— . R 0.10 — —
Iy i YGAUGEPLANE RI 0.10 — 0.25
> |3 oo *9 & SEATING PLANE/ 9 0 4 8
v Y — Ll o1 5 10° 15
r= | Unit :MM
. e -
75—
DETALA SOT_23(26)-6L
— D1
H H H H < SYMBOLS| MIN. | NOM. | MAX.
8 5 ’7 H H —‘ ///’__‘\\ \ A o o 110
A / \
/ ,J \ Al 0.00 — 0.15
1
(1M / A2 0.75 0.85 0.95
A N _’
El E ~H-177 X D 3.00 BSC
apn
E2 E 4.90 BSC
! | El 3.00 BSC
T T
! : L 0.40 ‘ 0.60 | 0.80
[} [} \\§ J
! ! v L1 0.95 REF
[}
0.30 0.65BSC THERMALLY ENHANCED VARIATIONS UNIT : MM
THERMALLY ENHANCED DIMENSIONS
E2 DI
PAD SIZE
o | D R ~ MIN. | MAX. | MIN. | MAX.
E ! GAUGE PLANE ~Y—— 7 - 68X70E | 138 | 1.73 | 142 | 1.78
] H A
oy | : N SEATING PLANE — N R 0" (SHOWN IN MM )
A I hv Yy & PELIN
1 A S
L1
Afo.05 Al < >
: 8-Pin Plastic MSOP

DETALA

6/6

2010-05-11




