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ABSOLUTE MAXIMUM RATINGS

IN1, IN2, IN3, VDD to AGND ......coooiiiiiii, -0.3Vto +6.0V
SCL, SDAtO AGND .....cooioiiiiiiiiii, -0.3V to (Vpp + 0.3V)
INT, IN2, IN3tONEG ..o -0.3Vto +6.0V
AGND 10 C2N ... -0.3Vto +6.0V
C1P, C2Pto AGND ..o, -0.3V to (ViNg + 0.3V)

LED_, CIN, C2N to NEG...........
LDO1, LDO2, REF to AGND
CMREF, AIN+, AIN-, SPK+, SPK-

tO AGND ... -0.3V to (ViN2 + 0.3V)

-0.3Vto (ViNT + 0.3V)
-0.3V to (Ving + 0.3V)

INT, IN2 1O INB ..o -0.3V to +0.3V
PGND1, PGND2 to AGND ..........coovviiiiiiiiiece, -0.3V to +0.3V
SPK+, SPK- Short Circuit to PGND2 or IN2 ............... Continuous

Continuous Power Dissipation (Ta = +70°C)
28-Pin, Thin QFN 4mm x 4mm
(derate 28.6mW/°C above +70°C)
Junction Temperature ..............cccooei
Storage Temperature Range .............cocevevnenn.
Lead Temperature (soldering, 10S) .....cc.ccceoviiiiiirnnnne.

Stresses beyond those listed under “Absolute Maximum Ratings” may cause permanent damage to the device. These are stress ratings only, and functional
operation of the device at these or any other conditions beyond those indicated in the operational sections of the specifications is not implied. Exposure to
absolute maximum rating conditions for extended periods may affect device reliability.

ELECTRICAL CHARACTERISTICS

(VIN1 = VIN2 = VINS = VDD = 3.6V, VAGND = VPGND1 = VPGND2 = 0V, circuit of Figure 2, Ta = -40°C to +85°C, unless otherwise noted.

Typical values are at Tao = +25°C.) (Note 1)

PARAMETER CONDITIONS MIN TYP MAX | UNITS
VIN1, ViN2, VINg Operating 2.7 55 Vv
Voltage ’ '
Vpp Operating Range 1.5 55 \
Undervoltage Lockout (UVLO) .
Threshold VN3 rising 2.25 2.45 2.65 V
UVLO Hysteresis 100 mV
Vpp Shutdown Threshold 0.450 0.865 1.350 V
Ta = +25°C 0.1 1
IN1, IN2, IN3 Shutdown Supply | VDD = AGND TA= +85°C 01
Current - : PA
(All Outputs Off) VD = 3.6V Ta=+25°C 2 10
Ta = +85°C 2
Charge pump inactive, 2 LEDs at 0.1mA setting, audio 70 120
amplifier disabled, LDO1 and LDO2 disabled A
H
LED driver disabled, audio amplifier disabled, and LDO1 170 250
and LDO2 enabled
No-Load Supply Current Charge pump active, TMHz switching, all LEDs at
25.6mA setting, audio amplifier disabled, LDO1 and 1.50 4.00
LDO2 disabled mA
LED driver disabled, audio amplifier enabled, LDO1 and 6.6 20
LDO2 disabled '
Thermal Shutdown +160 °C
Thermal-Shutdown Hysteresis 20 °C
CHARGE PUMP
SYNC =0 1000
o SYNC = 1, SW_MODE = 00 450 550 650
ﬁgz?h'”g Frequency SYNC = 1, SW_MODE = 01 575 700 825 | kHz
SYNC = 1, SW_MODE = 10 625
+ 25
2 AXIM
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ELECTRICAL CHARACTERISTICS (continued)

(ViINt = VIN2 = VIN3 = VDD = 3.6V, VAGND = VPGND1 = VpGND2 = OV, circuit of Figure 2, Ta = -40°C to +85°C, unless otherwise noted.
Typical values are at Ta = +25°C.) (Note 1)

PARAMETER CONDITIONS MIN TYP MAX | UNITS
Soft-Start Time 0.1 ms
Regulation Voltage (VIN1 - VNEG) 5 v
Open-Loop NEG Output
Resistance (0.5 x VIN1 - VNEG) / INEG 1.75 35 Q
Output Current VINT = 3.2V, LED VFmax = 3.9V 154 mA
NEG Discharge Resistance in All LEDs disabled 10 KO
Shutdown
LED_ CURRENT REGULATORS
Current Setting Range ILED_ 0.1 25.6 mA
Ta = +25°C -2 +1 +2
25.6mA setting Ta = '—40°C to derating
Current Accuracy function start temperature -5 +5 %
(enabled by 12C)
0.1mA setting, Ta = +25°C -30 +5 +30
Current-Derating-Function Start 40 oc
Temperature
Current-Derating-Function Slope | Ta = +40°C to +85°C -1.67 %[°C
Charge pump inactive 2.3 4.6
RDs oN , Q
Charge pump active 5 14
. Charge pump inactive 72 120
Dropout Voltage 25.6mA setting (Note 2) - mV
Charge pump active 120 360
Current Regulator Charge pump inactive to active,
Switchover Threshold VLED_ falling 125 150 175 mv
Current Regulator
Switchover Hysteresis 100 mv
Ta = +25°C 0.01 1
Leakage Current in Shutdown A_” LEDs A HA
disabled Ta = +85°C 0.1
00 524
. . B7, B6 or B3, B2, 01 1048
Off Blink Time SYNC =0, ms
Table 11 10 2097
11 4194
00 66
. . B5, B4 or B1, BO, 01 131
On Blink Time SYNC =0, ms
Table 11 10 262
11 524
LED__RU: B7, B6 or B3, B2 00 262
' LED__RD: B5, B4 or B1, BO 01 524
Ramp-Up/Down Time - ' ’ ms
p-Up, SYNC =0, 10 1048
Tables 8, 9, 10 (Note 3) 1 5097

MAXIN 3
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ELECTRICAL CHARACTERISTICS (continued)

(ViINt = VIN2 = VIN3 = VDD = 3.6V, VAGND = VPGND1 = VpGND2 = OV, circuit of Figure 2, Ta = -40°C to +85°C, unless otherwise noted.
Typical values are at Ta = +25°C.) (Note 1)

PARAMETER | CONDITIONS MIN TYP MAX | UNITS
AUDIO AMPLIFIER
. 0.95 x 1.05 x
Common-Mode Bias Voltage (Vina/ 2) VIN3 /2 (ViNa/ 2) V
Output Offset Voltage VaIN+ = VAIN- = VIN3 / 2, audio gain = 0dB +1 mV
Common-Mode Input Voltage 0.5 \/1”\“29{/ \
-3
0
3
6
Audio Gain Table 15, B3:BO 192 dB
15
18
21
24
Audio Gain Accuracy -3 +3 %
Audio gain = -3dB 54.4 99.0 143.5
Audio gain = 0dB 491 89.2 129.3
Audio gain = 3dB 431 78.4 113.7
Audio gain = 6dB 36.8 66.9 97.0
Input Resistance Aud?o gain =9dB 30.5 55.5 80.5 kQ
Audio gain = 12dB 24.6 44.7 64.8
Audio gain = 15dB 19.3 35.2 51.0
Audio gain = 18dB 14.8 26.9 39.0
Audio gain = 21dB 1.1 20.2 29.3
Audio gain = 24dB 8.2 15.0 22.0
Common-Mode Rejection Ratio Ving = Ving = 3.6V 46 dB
f=1kHz, Vin2 = VIN3 = 3.6V 46
- . VAIN+ = VAIN- = VINS / 2, f=217Hz 65
Power-Supply Rejection Ratio 100mVp.p at Ving t — 20KHz %0 dB
RL =8Q 0.36 0.5
THD+N = 1%, ViNg = 3.6V RL= 40 0.5
Output Power f=1kHz W
(Note 4) ViNg = 5V RL = 8Q 0.8 1.1
RL=4Q 2.0
Tot.al Harmonic Distortion Plus RL = 8Q, f = 1kHz, PoyTt = 0.25W, 005 %
Noise ViN2 = VINg = 3.6V

MAXIMN
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ELECTRICAL CHARACTERISTICS (continued)

(VIN1 = VIN2 = VINS = VDD = 3.6V, VAGND = VPGND1

Typical values are at Ta = +25°C.) (Note 1)

= VpGND2 = 0V, circuit of Figure 2, Ta = -40°C to +85°C, unless otherwise noted.

PARAMETER CONDITIONS MIN TYP MAX | UNITS
Fixed-frequency mode (FFM) 91
) , , RL =82, f = 1kHz, Spread-spectrum mode (SSM) 89
Signal-to-Noise Ratio | Pout = 0.25W, FEM A weiahted 93 daB
ViN2 = VINg = 3.6V weignte
SSM A weighted 91
SW_MODE = 00 900 1100 1300
Oscillator Frequency | SW_MODE = 01 1150 1400 1650 H
z
(fosc)
SW_MODE = 10 1250
+50
lefgrent|al Input Shutdown mode only 100 kQ
Resistance
Output Current Limit SPK+, SPK- short circuited to PGND2 or to IN2 2 A
Wake-Up Delay After
Short Circuit 110 hs
LDO1
3.6V <V|N3 5.5V,
Output Voltage VD01 1mA < ILbo 1 < 300mA 1.164 1.200 1.236 \
Maximum OQutput 300 mA
Current
Qutput Current Limit ViLDpo1 = 0V 400 650 1000 mA
Dropout Voltage ILDO1 = 200mA, Ta = +25°C (Note 5) 150 300 mV
) ) VINg stepped from 3.4V to 5.5V,
Line Regulation ILDO1 = 150mA 2.4 mV
Load Regulation ILDO1 stepped from TmA to 300mA 25 mV
Power-Supply 10Hz to 10kHz,
Rejection ILbo+ = 30mA 70 4B
AVIN3/AVLDO1 -
Output Voltage Noise | 100Hz to 100kHz,
(RMS) ILDO1 = 30mA 45 HVRMS
M AKX/ 5
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ELECTRICAL CHARACTERISTICS (continued)

(ViINt = VIN2 = VIN3 = VDD = 3.6V, VAGND = VPGND1 = VpGND2 = OV, circuit of Figure 2, Ta = -40°C to +85°C, unless otherwise noted.
Typical values are at Ta = +25°C.) (Note 1)

PARAMETER CONDITIONS MIN TYP MAX UNITS

0000 1.164 1.2 1.236

0001 1.261 1.3 1.339

0010 1.455 1.5 1.545

0011 1.552 1.6 1.648

0100 1.746 1.8 1.854

0101 1.843 1.9 1.957

| omA 0110 1.940 2.0 2.060
=50m
Tdeanle QB | cono s a0 S s oy aus]|
see Table 13 : : .

1001 2.522 2.6 2.678

1010 2.619 2.7 2.781

1011 2.716 2.8 2.884

1100 2.813 2.9 2.987

1101 2.910 3.0 3.090

1110 3.007 3.1 3.193

1111 3.104 3.2 3.296
lsn:‘:ted do‘,::]’;gumm LDO1 disabled through 12C 1 kQ
LDO2
Output Voltage Vi po2 ?rix 2 \IQSZQSSSS/OmA 1.455 1.500 1.545 \
,\C/ljrrg::m Output 200 mA
Output Current Limit Vipo2 = 0V 250 550 750 mA
Dropout Voltage ILpo2 = 133mA, Ta = +25°C (Note 5) 100 200 mV
Line Regulation V|N3 stepped from 3.4V to 5.5V, I po2 = 100mA 2.4 mV
Load Regulation ILDO2 stepped from TmA to 200mA 25 mV
;Zré‘zrtﬁg‘pp'y 10Hz to10kHz, . 8
AVIN3/AVLDO2 ILDO2 = 20mA
Output Voltage Noise | 100Hz to100kHz,
(RMpS) ° ILDO2 = 20mA 45 HVRMS

MAXIMN
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ELECTRICAL CHARACTERISTICS (continued)

(VIN1 = VIN2 = VINS = VDD = 3.6V, VAGND = VPGND1

Typical values are at Ta = +25°C.) (Note 1)

= VpGND2 = 0V, circuit of Figure 2, Ta = -40°C to +85°C, unless otherwise noted.

PARAMETER CONDITIONS MIN TYP MAX | UNITS

0000 1.455 15 1.545

0001 1.552 1.6 1.648

0010 1.746 1.8 1.854

0011 1.940 2.0 2.060

0100 2.134 2.2 2.266

0101 2.231 2.3 2.369

ILDO2 = 50mA 0110 2.328 2.4 2.472
Programmable Output | control bits 0111 2.425 2.5 2.575 v
Voltage B3:BO; 1000 2.522 2.6 2.678
see Table 14 1001 2619 27 2781

1010 2.716 2.8 2.884

1011 2.813 2.9 2.987

1100 2.910 3.0 3.090

1101 3.007 3.1 3.193

1110 3.104 3.2 3.296

1111 3.201 3.3 3.399
Shutdown Output LDO2 disabled through 12C 1 kQ
Impedance
12C INTERFACE (Figure 8)
Logic Input High 0.7 x v
Voltage VDD
Logic Input Low 0.3 x v
Voltage VbD
Logic Input Current ViL=0VorViH=VDD TA = +25°C i 0.01 + pA

Ta = +85°C 0.1

\S/Elﬁa(g):tpm o IsDA = 3mA 003 04 v
12C Clock Frequency 400 kHz
Bus-Free Time
Between START and | tBUF 1.3 us
STOP
E
SCL Low Period tLow 1.3 0.2 us
SCL High Period tHIGH 0.6 0.2 us
R
W AXIWV 7
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ELECTRICAL CHARACTERISTICS (continued)

(ViINt = VIN2 = VIN3 = VDD = 3.6V, VAGND = VPGND1 = VpGND2 = OV, circuit of Figure 2, Ta = -40°C to +85°C, unless otherwise noted.
Typical values are at Ta = +25°C.) (Note 1)

PARAMETER CONDITIONS MIN TYP MAX | UNITS
SDA Hold Time tHD_DAT 0 -0.01 us
SDA Setup Time tSU_DAT 100 50 ns
Setup Time for STOP

. A
Condition 18U_STO 06 0 bs

Note 1: Limits are 100% production tested at Ta = +25°C. Limits over the operating temperature range are guaranteed by design.

Note 2: Dropout voltage is defined as the LED_ to GND voltage when the current into LED_ drops 10% from the value at Vi ep_ = 0.5V.

Note 3: Ramp-up time is from OmA to full scale; ramp-down time is from full scale to OmA.

Note 4: Output power is specified by a combination of a functional output current test and characterization analysis.

Note 5: The dropout voltage is defined as V|N_ - VouTt when Vour is 100mV below the nominal value of VouT. The specification only
applies when VoyT = 3.0V.

IREEERE

(VIN1 = VIN2 = VIN3 = VDD = 3.6V, VAGND = VPGND1 = VPGND2 = 0V, circuit of Figure 2, Ta = +25°C, unless otherwise noted.)

LED CHARGE PUMP

EFFICIENCY vs. SUPPLY VOLTAGE EFFICIENCY vs. SUPPLY VOLTAGE EFFICIENCY vs. Li+ BATTERY VOLTAGE
(DRIVING SIX LEDS) (DRIVING SIX LEDS) DRIVING SIX LEDs
100 = 100 o 100 ©
- 8 8 8
90 i S S 5 90 ™~ 5 5
50 n Q\% 80 ‘F g 90 //jg o
‘\ T~ ~° : ;\.D\ // L =
o RIS SN AT I - T L
= e 9 =
> 60 \‘\\ 20.8mA/LED | > 60 =~ A, < / /
= ' 2 20.8mA/LED = 6.4mA/LED /
& 50 [16mALED 16mA/LED Tz r 16mA/LED < 70 — |
=] =] 16mALED S 1.6mA/LED 16mA/LED L p
r 40 6.4mA/LED & 40 6.AMA/LED é ‘ l
30 30 2 60 ‘
5 20.8mA/LED
20 20 5 l
1 1 —
0 LEDs HAVE MATCHED Vr 0 LE‘DS HAVE !‘\/IISMATCI‘-IED Vi LEPs HAVE‘HIGH MA‘TCHED V‘F
0 0 |
27 30 33 36 39 42 27 30 33 36 39 42 42 39 38 37 36 35 3430
SUPPLY VOLTAGE (V) SUPPLY VOLTAGE (V) Li+ BATTERY VOLTAGE (V, TIME-WEIGHTED)
SUPPLY CURRENT SUPPLY CURRENT LED CURRENT MATCHING
vs. SUPPLY VOLTAGE (DRIVING SIX LEDs) vs. SUPPLY VOLTAGE (RGB MODULE) vs. SUPPLY VOLTAGE (16mA/LED)
250 S T T 3 16.5 8
LEDs HAVE HIGH MISMATCHED Ve N 70 | RGB MODULE: LUMEX SML-LX3632SISUGSBC 2 £
225 lep=208mA |2 g 164 g
200 E 60 ';50 =20.8mA_{< 16.3 e
= = -
g 175 ILep = 16mA = E 4 T l\_ z 16.2
= =
. 150 e | ‘ = # ) = 16.1
S 125 S E \ £ 160 —
> N > =
Z 100 Z 30 2 159
- - ILep = 6.4mA s |\_ED;6.4‘1mA w 158
< K L2 y & .
[ | W !
0 Migp=t6mA] % ILep = 1.6mA 15.7
2% 10 X 15.6 i
—_Z— — - CHARGE PUMP IN 1.5x
0 0 155 —
2.7 32 37 42 27 32 37 42 27 31 35 39 43 47 51 55
SUPPLY VOLTAGE (V) SUPPLY VOLTAGE (V) SUPPLY VOLTAGE (V)
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REEEREGEE)

(VIN1 = VIN2 = VINS = VDD = 3.6V, VaGND = VPGND1 = VPGND2 = OV, circuit of Figure 2, Ta = +25°C, unless otherwise noted.)

LED CURRENT vs. AMBIENT 1x MODE OPERATING
TEMPERATURE WAVEFORMS (Vm 4V)
MAX8821 toc08
30 . — -
2 g D G COUPLED
= Vin . . b ' 100mV/div
= S 2V/div
e 20 :
= \ VNEG : ov
E .
g 15 e e
a | : : 200mA/div
8 1 \ o
\ : . I S . 0A
5 B y wd 20mA/div
lep b R UL
CURRENT DERATING ENABLED YL ALLLEDSON, Iiep = 25.6mA "
0 1 1 1 1 H H H H L H H H H
40 20 0 20 40 60 80 100 400ns/div
TEMPERATURE (°C)
1.5x MODE OPERATING LED LINE TRANSIENT WITH MODE CHANGE LED LINE TRANSIENT WITH MODE CHANGE
WAVEFORMS (Vy = 3V) (Vin=3.8V T0 3.4V T0 3.8V) (Vin=4.2V T0 3.8V T0 4.2V)
MAX8821 toc09 MAX8821 toc10 MAX8821 toc11
““““““““““ poepere e AG GOUPLED S S A SRR U
S i ; : 3.8V v . g 42v
e P | 100mV/div IN [y : N """""1 S o

Vin MMM S R S —— T E ok s SRR EY-Y

VieG ; d 2V/div D Do : T R S ] 200mA/div

i b N e =524 200mA/div ; e s L

SR SR I 200mA/div : : oA : :

ILED prswmmmmmamsme sy s iesomppipremessned] 20MA/div  ILEDS o hmmwmmm snand 20MA/AV  ILEDG |ummssmmtsmosininsienminvsimpmossmonmummoimond| 20mA/Civ
ALL LEDs ON, I.gp = 25.6mA " 1 ALLLEDSAT25.6mASETTING] OA © 01 ALLLEDSAT25.6mA SETTING { 0A
400ns/div 1ms/div 1ms/div

LED STARTUP WAVEFORMS LED SHUTDOWN WAVEFORMS
(Vi = 4V) (ViN =4V) LED RAMP-UP
MAX8821 toc12 MAX8821 toc13 MAX8821 toc14
T 'Fi SRR R A ] T T
v AC-COUPLED R AC-COUPLED 10mAfdiv
" 1 s0mv/div W - st 50mV/div

ILED6

[ [ ] ] A
W 50mA/div 50mA/div 10mA/div
1N [omooomitasnisouannpiaoni cten o 0A 0A ]
| 20mA/div  ILED6 20mA/div
SN A SRR ILEDs 0A
] Co 0A
ILEDG  pummspommooomaponret | oA
1ms/div 1ms/div 400ms/div

MAXIMN 9
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™ (SEEHEEEEES)

N (VIN1 = VIN2 = VINS = VDD = 3.6V, VAGND = VPGND1 = VPGND2 = OV, circuit of Figure 2, Ta = +25°C, unless otherwise noted.)
m CLASS D AMP
* TOTAL HARMONIC DISTORTION TOTAL HARMONIC DISTORTION TOTAL HARMONIC DISTORTION
< PLUS NOISE vs. FREQUENCY vs. OUTPUT POWER vs. OUTPUT POWER
1 7o 100 . 100 .
E - ViN=3.6V i E E :
- RL=80 i g :
= = =
Po T; 25 0 _ 10 —
7 — 7
= = 1 5 {
- ' - ~
E JS(I =z | z 1 |
o X [=] T T !
= y 7/l \ == I = ]
72/ I
LA pou - 350mi )
i aen I
o T ~ ViN=3.6V ] e L ViN=5V ]
Poyr = 100mW RL-8Q RL=4Q ]
001 L 1] 001 ‘ 001
0.01 01 1 10 100 0 02 04 06 08 10 0 05 10 15 20 25 30
FREQUENCY (kHz) OUTPUT POWER (W) OUTPUT POWER (W)
SPREAD-SPECTRUM-MODE OUTPUT FIXED-FREQUENCY-MODE OUTPUT AUDIO AMPLIFIER GAIN
SPECTRUM vs. FREQUENCY SPECTRUM vs. FREQUENCY vs. FREQUENCY
20 o 20 ‘ . 1225 -
AiL=8Q : R =80 2 E
0 VAT =5V g 0 VpatT =5V 1 1220 g
Vour =-60dBV |2 Vout =-60dBV |2 1215 2
20 UNWEIGHTED -20 UNWEIGHTED
= = FFM -1100kHz 1210
g S 40 S12.05
S 60 S 0 =12.00
= = 3
= 4 £ 4 1195 SN
<< <<
1190 AN
-100 -100
11.85
120 W‘\] 120 1180
140 140 1175
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A tLow B tHigH C D E F G H [ K L M

ehfpes i ilraSiny

! > ] ! ! - ! ! ! - i | | | ! —

tsu_sTA tHD_STA tsy_pat tHp_DAT tsu_s10  tBUF
A =START CONDITION F = ACKNOWLEDGE BIT CLOCKED INTO MASTER J = ACKNOWLEDGE CLOCKED INTO MASTER
B = MSB OF ADDRESS CLOCKED INTO SLAVE G =MSB OF DATA CLOCKED INTO SLAVE (OP/SUS BIT) K= ACKNOWLEDGE CLOCK PULSE
C=LSB OF ADDRESS CLOCKED INTO SLAVE H =SB OF DATA CLOCKED INTO SLAVE L =STOP CONDITION, DATA EXECUTED BY SLAVE
D =R/W BIT CLOCKED INTO SLAVE | = SLAVE PULLS SMBDATA LINE LOW M = NEW START CONDITION

E = SLAVE PULLS SMBDATA LINE LOW

R8. 12Chy 1 VIR

R1. LRIV T

NAME GT:;E:;:?::? S TABLE TYPE DESCRIPTION
LED1_CNTL 00 2 R/IW LED1 current regulator control
LED2_CNTL 01 3 RIW LED2 current regulator control
LED3_CNTL 02 4 RIW LEDS current regulator control
LED4_CNTL 03 5 RIW LED4 current regulator control
LED5_CNTL 04 6 RIW LED5 current regulator control
LED6_CNTL 05 7 R/W LED® current regulator control
RAMP1_CNTL 06 8 R/IW LED1 and LED2 ramp control
RAMP2_CNTL 07 9 R/IW LEDS3 and LED4 ramp control
RAMP3_CNTL 08 10 RIW LED5 and LED6 ramp control
BLINK_CNTL 09 11 R/W LEDS5 and LEDG blink control
LED_EN OA 12 RIW LED1-LEDG enable control
LDO1_CNTL 0B 13 RIW LDO1 control
LDO2_CNTL 0C 14 R/W LDO2 control
AUDIO_CNTL oD 15 R/W Audio amplifier, control clock, and frequency
PUMP_CNTL OF 16 RIW Charge—pump COQtroI setting and temperature
derating enable/disable
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2. LED1_CNTL (7 FL-20x00) 3. LED2_CNTL (7? FL-R0x01)
BIT NAME | CODE |  DESCRIPTION BIT NAME [ CODE |  DESCRIPTION
B7, B6 | N/A, do not use. B7, B6 | N/A, do not use.
LED1 ramp-up/down LED2 ramp-up/down
0 disabled. 0 disabled.
B5 LED1_RP_EN 1 LED1 ramp-up/down BS LED2_RP_EN 1 LED2 ramp-up/down

enabled. enabled.

00000 0.1mA 00000 0.1mA

00001 0.2mA 00001 0.2mA

00010 0.3mA 00010 0.3mA

00011 0.4mA 00011 0.4mA

00100 0.5mA 00100 0.5mA

00101 0.6mA 00101 0.6mA

00110 0.7mA 00110 0.7mA

00111 0.8mA 00111 0.8mA

01000 1.0mA 01000 1.0mA

01001 1.2mA 01001 1.2mA

01010 1.4mA 01010 1.4mA

01011 1.6mA 01011 1.6mA

01100 2.0mA 01100 2.0mA

01101 2.4mA 01101 2.4mA

01110 2.8mA 01110 2.8mA

B4B0 | LEDI[40] | 3.2mA B4BO | LED2[40] |—iil 5.2mA

10000 4.0mA 10000 4.0mA

10001 4.8mA 10001 4.8mA

10010 5.6mA 10010 5.6mA

10011 6.4mA 10011 6.4mA

10100 8.0mA 10100 8.0mA

10101 9.6mA 10101 9.6mA

10110 11.2mA 10110 11.2mA

10111 12.8mA 10111 12.8mA

11000 14.4mA 11000 14.4mA

11001 16.0mA 11001 16.0mA

11010 17.6mA 11010 17.6mA

11011 19.2mA 11011 19.2mA

11100 20.8mA 11100 20.8mA

11101 22.4mA 11101 22.4mA

11110 24.0mA 11110 24.0mA

11111 25.6mA 11111 25.6mA
F P74 MNIAFERATESRSINTINVETS, F L TTAIMIRFRMFTRESNTNE T,
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4. LED3_CNTL (7 FL-20x02)

5. LED4_CNTL (7 FL-20x03)

BIT NAME | CODE |  DESCRIPTION BIT NAME | CODE |  DESCRIPTION
B7,B6 | N/A, do not use. B7,B6 | N/A, do not use
LED3 ramp-up/down LED4 ramp-up/down
0 disabled. 0 disabled.
BS LED3_RP_EN 1 LED3 ramp-up/down BS LED4_RP_EN 1 LED4 ramp-up/down
enabled. enabled.

00000 0.1mA 00000 0.1mA
00001 0.2mA 00001 0.2mA
00010 0.3mA 00010 0.3mA
00011 0.4mA 00011 0.4mA
00100 0.5mA 00100 0.5mA
00101 0.6mA 00101 0.6mA
00110 0.7mA 00110 0.7mA
00111 0.8mA 00111 0.8mA
01000 1.0mA 01000 1.0mA
01001 1.2mA 01001 1.2mA
01010 1.4mA 01010 1.4mA
01011 1.6mA 01011 1.6mA
01100 2.0mA 01100 2.0mA
01101 2.4mA 01101 2.4mA
01110 2.8mA 01110 2.8mA
01111 3.2mA 01111 3.2mA

B4-BO LED3[4:0] B4-BO LED4[4:0]
10000 4.0mA 10000 4.0mA
10001 4.8mA 10001 4.8mA
10010 5.6mA 10010 5.6mA
10011 6.4mA 10011 6.4mA
10100 8.0mA 10100 8.0mA
10101 9.6mA 10101 9.6mA
10110 11.2mA 10110 11.2mA
10111 12.8mA 10111 12.8mA
11000 14.4mA 11000 14.4mA
11001 16.0mA 11001 16.0mA
11010 17.6mA 11010 17.6mA
11011 19.2mA 11011 19.2mA
11100 20.8mA 11100 20.8mA
11101 22.4mA 11101 22.4mA
11110 24.0mA 11110 24.0mA
11111 25.6mA 11111 25.6mA

A TIHIMIRFRETRES N TG,
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6. LED5_CNTL (7 FL-X0x04) 7. LED6_CNTL (7 L X0x05)
BIT NAME ‘ CODE ‘ DESCRIPTION BIT NAME | CODE | DESCRIPTION
B7,B6 | N/A, do not use. B7,B6 | N/A, do not use.
LED5 ramp-up/down LEDG6 ramp-up/down
0 disabled. 0 disabled.
BS LEDS_RP_EN 1 LED5 ramp-up/down BS LEDE_RP_EN 1 LED6 ramp-up/down

enabled. enabled.

00000 0.1mA 00000 0.1mA

00001 0.2mA 00001 0.2mA

00010 0.3mA 00010 0.3mA

00011 0.4mA 00011 0.4mA

00100 0.5mA 00100 0.5mA

00101 0.6mA 00101 0.6mA

00110 0.7mA 00110 0.7mA

00111 0.8mA 00111 0.8mA

01000 1.0mA 01000 1.0mA

01001 1.2mA 01001 1.2mA

01010 1.4mA 01010 1.4mA

01011 1.6mA 01011 1.6mA

01100 2.0mA 01100 2.0mA

01101 2.4mA 01101 2.4mA

01110 2.8mA 01110 2.8mA

B4-B0O LED5[4:0] o1t 3.2mA B4-B0O LED6[4:0] o 3.2mA

10000 4.0mA 10000 4.0mA

10001 4.8mA 10001 4.8mA

10010 5.6mA 10010 5.6mA

10011 6.4mA 10011 6.4mA

10100 8.0mA 10100 8.0mA

10101 9.6mA 10101 9.6mA

10110 11.2mA 10110 11.2mA

10111 12.8mA 10111 12.8mA

11000 14.4mA 11000 14.4mA

11001 16.0mA 11001 16.0mA

11010 17.6mA 11010 17.6mA

11011 19.2mA 11011 19.2mA

11100 20.8mA 11100 20.8mA

11101 22.4mA 11101 22.4mA

11110 24.0mA 11110 24.0mA

11111 25.6mA 11111 25.6mA
F I TTAIMIRFRMETRESNTNE T, AT THIMIRFRMATRESNTINE T,
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8. RAMP1_CNTL (7 FL-20x06)

BIT NAME DESCRIPTION CODE RAMP TIME (tramp) (ms)
B7, B6 LED1_RU[1:0] LED1 ramp-up control 00 218x TapcLK
B5, B4 LED1_RDI[1:0] LED1 ramp-down control 01 219 x TQroLK
B3, B2 LED2_RU[1:0] LED2 ramp-up control 10 220 x TQPCLK
B1, BO LED2_RD[1:0] LED2 ramp-down control 11 221 x TQPCLK
1 Topelk = 1/ fswe T7 74 MIKRFRMETRESNTNVE T,
9. RAMP2_CNTL (7 KL 20x07)
BIT NAME DESCRIPTION CODE RAMP TIME (tRAMP) (ms)
B7, B6 LED3_RU[1:0] LED3 ramp-up control 00 218x TapcLK
B5, B4 LED3_RD[1:0] LEDS3 ramp-down control 01 219x TQPCLK
B3, B2 LED4_RU[1:0] LED4 ramp-up control 10 220x TQPCLK
B1, BO LED4_RD[1:0] LED4 ramp-down control 11 221 x TQPCLK
E 1 Topelk = 1/ fswe T7 74 MIKRFRMEATRESNTNVE T,
#£10. RAMP3_CNTL (7 FL-Z20x08)
BIT NAME DESCRIPTION CODE RAMP TIME (tramP) (ms)
B7,B6 LED5_RU[1:0] LED5 ramp-up control 00 218x TapcLK
B5, B4 LED5_RD[1:0] LED5 ramp-down control 01 219% TQPcLK
B3, B2 LED6_RU[1:0] LED6 ramp-up control 10 220X TQPCLK
B1, BO LED6_RD[1:0] LED6 ramp-down control 11 221X TQPCLK

E 1 Topelk = 17 fswe T7 74 MIKRFRMEATRESNTIVE T,
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#11. BLINK_CNTL (7 FL-Z20x09) #13. LDO1_CNTL (7 FL-Z20x0B)
BIT NAME CODE | BLINK TIME BIT NAME | CODE | DESCRIPTION
00 219 xTqrPcLK B7,B6 |N/A, do not use.
01 220 x T 0 LDO1 is disabled.
B7,B6 | LED5_OFF_BLINK QPCLK B5 | LDO1_EN :
10 221 x TQrPcLK 1 LDO1 is enabled.
11 222 x TQPCLK Active pulldown enabled
16 x T, 0 during OFF condition.
g? ;7 TOPCLK . HDO1PD A Ild disabled
X 1QPCLK ctive pulldown disable
BS, B4 LEDS_ON_BLINK 10 218 x TgprcLK ! during OFF condition.
11 219x TQpPcLK 0000 1.2v
00 219 xTapcLk 0001 1.3V
01 220 x TQPCLK 0010 1.5V
B3, B2 LED6_OFF_BLINK
T 10 221 x TQPCLK 0011 1.6V
00 216 x TapcLK 0101 1.9V
01 217 x T 0110 2.0V
B1, BO LED6_ON_BLINK 10 518 TOPCLK 0111 23V
X TQPCLK B3-BO | LDO1[3:0] ‘
11 219%x TQPCLK 1000 2.5V
i Topeik = 1/ fswe F7 A4 MEAFRHETRESN T 1001 2.6V
*9, 1010 2.7V
1011 2.8V
S 1100 2.9V
#F12. LED_EN (7 FL R0xA)
1101 3.0V
BIT NAME CODE DESCRIPTION 1110 3.1V
B7 LED1_EN 0 LED current source is 1111 3.2V
B6 LED2_EN disabled. 3 F7AILNIAFRETRESNTLET,
BS LED3_EN 1 LED current source is
B4 LED4_EN enabled.
00 LED current source is
disabled.
B3,B2 | LED5_EN[1:0]
LED current source is
01
enabled.
LED current source
. 10 controlled by blink
B1,B0 | LED6_EN[1:0] fimer
11 N/A, do not use.

E T IAIBMIRFRETRESNTNE T,

MAXIN 25

IC88XVIN



E/SNDBA—TA AP THEDL

T1PNLDOftE, HEBLEDF+

&

—SRT

Y= ®14.LDO2_CNTL (7 FL-Z20x0C)

MAX882

#15. AUDIO_CNTL (7 FL-20x0D)

BIT NAME | CODE | DESCRIPTION BIT NAME CODE | DESCRIPTION
B7,B6 | N/A, do not use. Audio amplifier and
55 LDO2 EN 0 LDO2 is disabled. 0 charge-pump
- 1 |LDO2is enabled. clocks are not
synchronized.
0 Active pulldown enabled Audio amolifier and
during OFF condition. B7 SYNC P
B4 LDO2_PD charge-pump clocks
1 Active pulldown disabled 1 are synchronized.
during OFF condition. Charge pump
0000 1.5V oscillator clock =
audio clock / 2.
000f 16V Oscillator frequency
0010 1.8V 00 | 1100kHz, fixed-
0011 2.0V frequency mode.
0100 2.2V Oscillator frequency
0101 23V 01 1400kHz, fixed-
B6, B5 CLK_CNTL[1:0] frequency mode.
0110 2.4V ;
Oscillator frequency
0111 2.5V -
B3-B0 | LDO2[3:0] 10 1250kHz, spread
1000 2.6V spectrum mode.
1001 27V 11 Reserved for future
1010 2.8V use.
v Class D amplifier is
1011 2.9 " AVP EN 0 |disabled.
1100 3.0V - 1 Class D amplifier is
1101 3.1V enabled.
1110 3.2V 0000 -3dB
1111 3.3V 0001 0dB
E: 74 MIRFRETRESNTLET, 0010 3dB
0011 6dB
0100 9dB
0101 12dB
0110 15dB
0111 18dB
B3-BO | AUDIO_GAIN[3:0]
1000 21dB
1001 24dB
1010 N/A, do not use.
1011 N/A, do not use.
1100 N/A, do not use.
1101 N/A, do not use.
1110 N/A, do not use.
1111 N/A, do not use.
E T ITAIMEIRFRETRESNTNE T,
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#16. PUMP_CNTL (7 L X0xO0E)

BIT

NAME

| CODE |

DESCRIPTION

B7-B3

N/A, do not use

B2

TEMP_DR

Temperature
derating disabled.

Temperature derating
enabled.

B1, BO

PUMP_CNTL [1:0]

00

Charge pump
automatically
changes between
1x/1.5x mode.

01

Charge pump is
forced into 1.5x mode
regardless of input
voltage.

10

Charge pump is
forced into 1.5x mode
regardless of input
voltage when audio
amplifier is enabled. If
the amplifier is not
enabled, the charge
pump automatically
switches between 1x
mode and 1.5x mode.

11

N/A, do not use.

A TIHIMIRFRETRES N TG,
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COMMON DIMENSIONS EXPOSED PAD VARIATIONS

PKG 121 4x4 16L 4x4 20L 4x4 24L 4x4 28L 4x4 PKG. D2 E2

REF. | MIN. [NOM. | MAX. | MIN. | NOM. | MaX, | MIN. | NOM. | Max.| MIN. | NOM. | Max. | MIN. | NOM. | MaX. CODES MIN. | NOM, | MAX.| MIN. | NOM. | MAX
A 0.70 [0.75 | 080 [ 0.70 [0.75 | 0.80 | 0.70 [ 0.75 | 0.80 [ 0.70 | 075 [ 0.80 [ 0.70 [ 0.75 [ 080 T1244-3 | 195 | 210 | 225 | 195 | 210 | 225
At |00 [002 [005| 00 [002 005 00 [002 | 005] 00 | 002|005 [ 00 [002 [005 Ti244-4 | 195 | 210 | 225[ 195 [ 210 [ 225
A2 020 REF 0.20 REF 0.20 REF 0.20 REF 0.20 REF Ti644-3 | 195 | 210 | 225 | 195 | 210 | 225
b |025]030 [ 035025 [030 | 035| 020025 030 048 | 023 | 030 [ 015 | 020 | 025 Ti644-4 | 195 | 210 | 225] 1.95 | 210 [ 225
D | 390|400 | 410 [390 | 400 | 440 [ 390 400 | 4.0 [3.90 [ 400 [ 410 | 390 [ 400 | 410 T2044-2 | 1.95 | 210 | 225 1.95 | 210 | 225
E_ | 390400 | 410 [390 | 400 | 40 | 390 [ 400 | 4.0 [3.90 [ 400 [ 410 | 3:90 [ 400 | 410 T2044-3 | 1.95 | 210 | 225] 1.95 | 210 | 225
e 0.80_BSC. 0.65 BSC. 050 BSC. 050 BSC. 0.40_BSC. Te444-2_ | 195 | 210 | 225 195 | 210 [ 225
k Joes[ - [ - Joas| - [ - Joeas] - [ - [eas[ -] - Jees] - | - Te444-3 | 245 | 260 | 263 | 245 260 263
L 045 055 | 0.65] 0.45 | 055 | 0.65 | 045 055 | 065 | 030 | 0.40 | 050 | 0.30 | 0.40 | 050 Te444-4 | 245 | 260 | 263 | 245 | 260 263
N 12 16 20 24 28 Tes44-1 | 250 | 260 | 270 | 250 | 260 [ 270
ND 3 4 5 3 7

NE 3 4 5 3 7

[Jedec WGGB WGGC WGGD-1 WGGD-2 WGGE

NOTES!

1. DIMENSIONING & TOLERANCING CONFORM TO ASME Y14.5M-1994.
2 ALL DIMENSIONS ARE IN MILLIMETERS. ANGLES ARE IN DEGREES.
3. N IS THE TOTAL NUMBER OF TERMINALS.

THE TERMINAL #1 IDENTIFIER AND TERMINAL NUMBERING CONVENTION SHALL CONFORM TO JESD 95-1 SPP-012, DETAILS OF
TERMINAL #1 IDENTIFIER ARE OPTIONAL, BUT MUST BE LOCATED WITHIN THE ZONE INDICATED. THE TERMINAL #1 IDENTIFIER
MAY BE EITHER A MOLD OR MARKED FEATURE.

ﬁ DIMENSION b APPLIES TO METALLIZED TERMINAL AND IS MEASURED BETWEEN 0.25mm AND 0.30mm FROM TERMINAL TIP.

ND AND NE REFER TO THE NUMBER OF TERMINALS ON EACH D AND E SIDE RESPECTIVELY.
7. DEPOPULATION IS POSSIBLE IN A SYMMETRICAL FASHION.
COPLANARITY APPLIES TO THE EXPOSED HEAT SINK SLUG AS WELL AS THE TERMINALS.
9. DRAWING CONFORMS TO JEDEC MO220, EXCEPT FOR T2444-3, T2444-4 AND T2844-1
MARKING IS FOR PACKAGE ORIENTATION REFERENCE ONLY.
11, COPLANARITY SHALL NOT EXCEED 0.08mm.
12, WARPAGE SHALL NOT EXCEED 0.10mm.
LEAD CENTERLINES TO BE AT TRUE POSITION AS DEFINED BY BASIC DIMENSION ‘e, +0.05.

14. NUMBER OF LEADS SHOWN ARE FOR REFERENCE ONLY. /VI AXI /VI
15. ALL DIMENSIONS ARE THE SAME FOR LEADED (-) & PWFREE +) PACKAGE CODES.

TLE:

PACKAGE OUTLINE

12,16,20,24,28L THIN QFN, 4x4x0.8mm

APPROVAL [DOCUMENT CONTROL NO. _ [REV.
—DRAWING NOT TO SCALE- 21-0139 G /

JFINTONIBERRE 120 03)3032.6141 FAX. (03)3032-6149
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