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Figure 1. Typical Application Circuit

Table 1. ABSOLUTE MAXIMUM RATINGS

Parameter Rating Unit
VIN, LEDx, C1+, C2+, PWM, ADIM, CPWM voltage GND-0.3t0 6 \Y
VOUT GND-0.3t0 7 \Y,
Storage Temperature Range -65to0 +160 °C
Junction Temperature Range -40t0 +150 °C

Stresses exceeding those listed in the Maximum Ratings table may damage the device. If any.of these limits-are exceeded, device functionality
should not be assumed, damage may occur and reliability may be affected.

Table 2. RECOMMENDED OPERATING CONDITIONS

Parameter Rating Unit
VIN 241055 \
Ambient Temperature Range -40to +85 °C
LED pin Current range O0to 25 mA

Functional operation above the stresses listed in the Recommended Operating Ranges is not implied. Extended exposure to stresses beyond
the Recommended Operating Ranges limits may affect device reliability.

Table 3. RECOMMENDED ADIM, PWM TIMING (For 2.4V < V|\ <.5.5 V, over full ambient temperature range -40°C to +85°C.)

Parameter Symbol Conditions Min Typ Max Units
ADIM program low.time Tlo 0.2 2000 us
ADIM program high time Thi 0.2 us
ADIM to LED current settling time TLep No CPWM capacitor 40 us
ADIM or PWM low time to shutdown TpPWRDWN 12.5 20 30 ms
PWM to VOUT delay time TpwmvOUT 40 us
PWM maximum frequency Fpwm MAX 200 kHz
PWM minimum duty cycle DCpwM MIN 100 kHz PWM frequency 1 %
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ADIM
? Tio—=! = | : 5 |
E o : : : | Tpwrown .
TLep—™ = | : -
: 100% ! 97% | 949 | ! 100% !
LED 25 mA -
Current 32 Levels
Shutdown ) 3% Shutdown
Figure 2. ADIM Dimming Timing Diagram (no Cpywnm, PWM high)
Table 4. ELECTRICAL OPERATING CHARACTERISTICS (Notes 2 and 3)
Parameter Symbol Conditions Min Typ Max Unit
Quiescent Current (excluding load) Il 1x mode 1.4 2 mA
1.38 x mode, V=3 V 2.2 4
1.5x mode, V|y=2.8V 2.7 4
2x.mode, Viy=2.6 V 2.8 4
Shutdown Current lasHDN Vapm =0V 1 uA
LED Current Setting ILED-SET After ADIM is first enabled 25 mA
(full scale LED current)
LED Current Accuracy |LED—ACC (ILEDX - INOMlNAL) / INOMlNAL -10 +2 +10 %
25 mA | gpsetting
LED Channel Matching ILED—DEV (ILep - ILEDAVG) / ILEDAVG -5 +1.5 +5 %
25 mA I gp setting
CPWM Pin Regulated Voltage VepwMm Vepwm = VIN 0.6 \%
Output Resistance (open loop) Rout 1x.mode 0.8 Q
1.33x mode; V=3V 5
1.5x mode, V|y = 2.7V 5
2x mode, VN = 2.4V 10
Charge Pump Frequency Fosc 1.33x and 2x mode 0.8 1 1.3 MHz
1.5x mode 1 1.3 1.6
Output short circuit Current Limit Isc 'max Voutr <05V 50 mA
Input Current Limit N_MAX Vout > 1V, 1x mode 250 mA
1x to 1.33x Transition Thresholds at any LED pin ViepTH | 25 mA LED current per channel 100 mV
ADIM and PWM Pins
- Pull-down resistance Rpp 20 MQ
- Logic High Level VH 1.3 \%
- Logic Low Level Vio 0.4 \%
Thermal Shutdown Tsp 150 °C
Thermal Hysteresis THys 20 °C
Undervoltage lockout (UVLO) threshold VuvLo 2.0 \%

Product parametric performance is indicated in the Electrical Characteristics for the listed test conditions, unless otherwise noted. Product

performance may not be indicated by the Electrical Characteristics if operated under different conditions.
2. Typical values are at V| = 3.6 V, PWM = ADIM = High, Tams = 25°C.
3. Min and Max values are over recommended operating conditions unless specified otherwise.

http://onsemi.com
3




CAT3649

C1- !CH C2- !CZ+

VIN 1x mode (LDO) VOUT
OT[] 1.33x, 1.5%, 2x Charge Pump E] —T_
T A T
" Mode Control _v_"‘ >
1,13 MHz | q— A [
Oscillator A L Leps _Y_’J »
ADIM ] o LED2 h 4 v
— LED3 T
" T LED4
4 pA
. Sorial | oot T LED5
Interface egisters LED6
|
. >N1| v
Current & Current
Setting DAC > GD GD GD : GL {D Sink Regulators
Rs
150 k2 *
Reference
1
'l' CPWM IGND
47 nF =
Figure 3. Functional Block Diagram
EXENE MBS T R AORD2xE— RIZBITT B £ T,

BIRZRANT D &, CAT36491%, H 153 A 1R
BELIFFELL 251xT— RCHEZBBLE
(EEONEHERR L), T X COLEDE % % &AL
SHDDIt D EEREBNLGE. T34
ZITIXEMET— RE2MERE L 4,

ANEENAR+5CTh Db, BEENEA L &
LB 2 HERF T & 220 L2 ﬁ?btﬁm
A ZIFHBIIZ133x E— NI b £9,
1.33xE— F T, HAOETEIIATIEREED1.334%
WIRIFE LR £ (@EEONEHERZ L)

T

1.33%F— REIS5xE—= R TZ D —7 o A0 K
éﬂiﬁ‘lﬁ% KCix., HAOBEIIANERE
JEOISEIITFELL 720 £9, 2xT— R&HERF L
Twé%\mﬁﬁfiAﬁ%ﬁ“ DOUEITIF S
L<72 0iEd,

T NA AL, TXTCOLEDER % 1xE— K CHtH)
¢6®K+Aﬁﬂﬁﬁféﬁm¢é& H#EIAYIZ1x
E=RNIEY 7, ZOEEREH SN DT, 1x

— FNIZEAGAEDOHTT, IxE—REKTTH L
EOANNEBLELIXT—RIZED EEDANEBILEDFE
I, IxE— FEBE X7 VU ¥ ZA(Vhys) & FEIEAL, K
300 mV 9,

http://onsemi.com

4



QUIESCENT CURRENT (mA)

LED CURRENT VARIATION (%)

SWITCHING FREQUENCY (MHz)

CAT3649

TYPICAL PERFORMANCE CHARACTERISTICS
(VIN =3.6V,PWM = VIN: IOUT =120 mA (6 LEDs at 20 mA), CIN = COUT = C1 = Cg =1 MF, CPWM =47 nF,
Tams = 25°C unless otherwise specified.)
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CAT3649

TYPICAL PERFORMANCE CHARACTERISTICS
(VIN =3.6V,PWM = VIN: IOUT =120 mA (6 LEDs at 20 mA), CIN = COUT = C1 = Cg =1 MF, CPWM =47 nF,
Tams = 25°C unless otherwise specified.)

100 100
20 A A 20 =1
/ L~ 1 — | - ‘
X -
g 80 1X/ // ! //4 / g 80 /14—4//
o /// // v > —_ _
&} P L 1.5x o -
& 70=>= . g 70 e |
f_L) 1.33x /< LED 1.33x 1.5x
L 60 L 60
2x
50— Vg =3.30V, I gp = 20 mA — 50— VF=3.30V, I.gp =20 mA —
VE=3.05V,ligp=10mMA ———————— VE=3.05V, Iigp=10mMA —————e———
40 | | | | 40 I | | | |
4.5 4.0 3.5 3.0 25 2.0 4.2 4.0 3.8 3.6 3.4 3.2 3.0
INPUT VOLTAGE (V) INPUT VOLTAGE (V)
Figure 10. Efficiency vs. Input Voltage Figure 11. Efficiency vs. Li-lon Voltage
ADIM . ADIM .
SV iV it FSLV/7o[174 1 i S S ]
vouT vout | o
2Vld|vﬁ\ 2V/d |V E\ ..................
LED LED
Currentg\. — N S Cun—entﬁ\ : .
20mA/div _ V_IN=4V 20mASdiv : : V!N=3.5V :
ams/div “dms/div '
Figure 12. Power Up in 1x Mode Figure 13. Power Up in 1.33x Mode
ADIM f : : ADIM i : : : ] &
SAV/Co11V] 1S 1S BV [T UL
T ABx 2
\1 33X
VOuT | vouT |
2Vidiv (2] 2Vidivier
LED LED : ; : : :
Current @} e L= o e A P P P R
20mAJdiv VIN=3V 20mA/div VIN=2.6V

“Amsldiv

Figure 14. Power Up in 1.5x Mode
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(VIN =3.6V,PWM = VIN: IOUT =120 mA (6 LEDs at 20 mA), CIN = COUT = C1 = C2 =1 MF, CPWM =47 nF,

CAT3649

TYPICAL PERFORMANCE CHARACTERISTICS

Tamp = 25°C unless otherwise specified.)
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CAT3649

TYPICAL PERFORMANCE CHARACTERISTICS
(VIN =3.6V,PWM = VIN: IOUT =120 mA (6 LEDs at 20 mA), CIN = COUT = C1 = Cg =1 MF, CPWM =47 nF,
Tams = 25°C unless otherwise specified.)
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CAT3649

Table 5. PIN DESCRIPTION

Pin No Name Function
1 Cl+ Bucket capacitor 1 Positive terminal
2 Ci- Bucket capacitor 1 Negative terminal
3 C2+ Bucket capacitor 2 Positive terminal
4 C2- Bucket capacitor 2 Negative terminal
5 GND Ground Reference
6 LED1 LED1 cathode terminal.
7 LED2 LED2 cathode terminal.
8 LED3 LED3 cathode terminal.
9 LED4 LED4 cathode terminal.
10 LED5 LEDS5 cathode terminal.
11 LED6 LEDG6 cathode terminal.
12 ADIM Analog Dimming Control (Active high).
13 PWM Pulse width modulation ‘PWM’ (Active high).
14 CPWM Connect a capacitor for filtering the’PWM signal.
15 VOUT Charge pump output connected to the LED anodes.
16 VIN Charge pump input, connect to battery or supply.
TAB GND Connect to GND.on the PCB.
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Table 6. DIMMING LEVELS

LED Current (Typical) [mA]

Dimming Pulses [n]

25.0 0
24.2 1
23.4 2
22.6 3
21.8 4
21.0 5
20.2 6
19.4 7
18.6 8
17.8 9
17.0 10
16.2 11
15.3 12
14.6 13
13.8 14
13.0 15
12.3 16
1.5 17
10.7 18
9.9 19
9.1 20
8.3 21
7.5 22
6.7 23
5.9 24
5.1 25
4.3 26
3.6 27
2.7 28
2.0 29
1.2 30
0.4 31
25 32
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PACKAGE DIMENSIONS

TQFN16, 3x3
CASE 510AD
ISSUE A

< D > — A —> —» e b
\
|
|

=

B
.
B

| ]
[ ] |
*’7—r7—rf/—r4 ****** — E E2 +-— - — -1 — 1 —
IR 1] ]
oSO | & A
NeE | ——— PIN#11D
/////////‘ |_-| |_||_| I__l
PIN#1 INDEX AREA A1 — D2
TOP VIEW SIDE VIEW BOTTOM.VIEW
SYMBOL MIN NOM MAX
A 0.70 0.75 0.80
Al 0.00 0.02 0.05
A3 0.20 REF 1
b 0.18 0.25 0.30 A i
D 2.90 3.00 3.10 vl oo
D2 1.40 - 1.80
E 2.90 3.00 3.10 A1 A3
E2 1.40 gy 1.80 FRONT VIEW
0.50 BSC
0.30 0.40 0.50
Notes:

(1) All dimensions are in millimeters.
(2) Complies with JEDEC MO-220.

4. All packages are RoHS-compliant (Lead-free, Halogen-free).
5. The standard lead finish is NiPdAu:
6. For additional package and temperature options, please contact your nearest ON Semiconductor Sales office.
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