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LTC3220/LTC3220- 1
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PF PACKAGE
28-LEAD UTQFN (4mm x 4mm)
Tumax = 125°C, 6y = 37°C/W
EXPOSED PAD (PIN 29) IS GND, MUST BE SOLDERED TO PCB

FEER
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LTC3220EPF#PBF LTC3220EPF#TRPBF 3220T 28-Lead UTQFN (4mm x 4mm) -40°C to 85°C
LTC3220EPF-1#PBF LTC3220EPF-1#TRPBF 2201T 28-Lead UTQFN (4mm x 4mm) -40°C to 85°C
LTC32201PF#PBF LTC3220IPF#TRPBF 32207 28-Lead UTQFN (4mm x 4mm) -40°C to 125°C
LTC3220IPF-1#PBF LTC32201PF-1#TRPBF 2201T 28-Lead UTQFN (4mm x 4mm) -40°C to 125°C

SSIAVEIERESEE TRES NS T /N1 RICDOVWTIR R £ BBHRBEEASHVWEDELLLEZWN, YBEVL—REEFROIYTFOINILTHIIENE T,
FIEEDIAR— 2 LT ORBOFAIC DV T I B £ e BEAHRBEAGHWEDELZE W,

07U —BBDONY—F 27 OFEMIC DWW TIE, http://www.linear-tech.co.jp/leadfree/ & SEBEL 2 LY,

F—77 > RY—)LDAEERDEEMIC D UL T, http://www.linear-tech.co.jp/tapeandreel/ &= B 72 & W,

oI ENMEEESHEIDMRRMEERKRT B, FNLIHETr = 25°CTDIE, EEH B WEED Vi = 3.6V, DV = 3V.RST = “H”.C1=02=C3 =

2.2)F.C4 = 4.7pF,

SYMBOL PARAMETER CONDITIONS MIN TYP MAX | UNITS
Vn Operating Voltage ® 2.9 55 v
lyiy Operating Current Icpo = 0, 1x Mode 580 pA

Icpo = 0, 1.5x Mode 2.4 mA

Icpo = 0, 2x Mode 3.2 mA

DV¢g UVLO Threshold 1 v
DV Operating Voltage L] 1.5 55 \
Vin UVLO Threshold 15 v
32201fc




LTC3220/LTC3220- 1

E XTI

O R ENEEEEE DMERMEETKRT %, FNLUSIETa = 25°CTDME, SETHEWEED  Viy =3.6V.DVee = 3V.RST = “H”.C1=C2=C3 =

2.2yF.C4 = 4.7pF,
SYMBOL PARAMETER CONDITIONS MIN TYP MAX | UNITS
Vi Shutdown Current ® 3.2 7 pA
DVgc Shutdown Current L 1 HA
Universal LED Current, 6-Bit Linear DACs, ULED =1V
Full-Scale LED Current ® 18 20 22 mA
Minimum (I sg) LED Current Step 0.314 mA
Minimum Programmable Current ULED Data Register Programmed to 0.395 mA
0b00000001
LED Current Matching Any Two Outputs, 50% of FS 1.5 %
LED Dropout Voltage ILgp=FS 120 mV
Blink Rate Period REG19,D4=0 1.25 Sec
REG19, D4 =1 2.5 Sec
ULED Up/Down Gradation Ramp Times REG19,D1=1,D2=0 0.24 Sec
REG19,D1=0,D2=1 0.48 Sec
REG19,D1=1,D2=1 0.96 Sec
Gradation Period REG19,D1=1,D2=0 0.313 0.410 Sec
REG19,D1=0,D2 =1 0.625 0.820 Sec
REG19,D1=1,D2=1 1.25 1.640 Sec
VoL General Purpose Output Mode (GPO) | loyt = 1mA, Single Output Enabled 5 mV
LED Turn-On Delay From Stop Bit, Part Enabled 4 s
Charge Pump (CPO)
1x Mode Output Impedance 0.6 Q
1.5x Mode Output Impedance Vin =3V, Vgpg = 4.2V (Note 5) 3.6 Q
2x Mode Output Impedance Viy =3V, Vgpo = 4.8V (Note 5) 41 Q
CPO Regulation Voltage 1.5x Mode, Igpg = 20mA 45 \
2x Mode, Igpg = 20mA 5.03 v
Clock Frequency ® 0.65 0.85 1.05 MHz
CPO Short-Circuit Detection
Threshold Voltage L] 0.4 1.3 v
Test Current CPO =0V L] 10 30 mA
SDA, SCL, RST
ViL ® 0.3+ DV V
V4 ® |0.7°DVcg v
IiH SDA, SCL, RST = DV ° -1 1 pA
M SDA, SCL, RST = 0V ° -1 1 pA
VoL Digital Output Low (SDA) IpuLLup = 3MA L 0.12 04 \
RST Timing Reset Pulse Duration 20 ns
Serial Port Timing (Notes 6, 7)
fsoL Clock Operating Frequency 400 kHz
tBuF Bus Free Time Between Stop and Start 1.3 s
Condition
tHD,STA Hold Time After (Repeated) Start Condition 0.6 us
tsu.STA Repeated Start Condition Setup Time 0.6 Hs
tsu.sTo Stop Condition Setup Time 0.6 Hs
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LTC3220/LTC3220- 1

I LENEREHEDHRBMEZEEBKRT 5. ZNUUNETa = 25°CTDIE, SELTHRVRD  Viy = 3.6V, DVce = 3V, RST = “H”.C1=02=C3 =

2.2yF.C4 = 4.7pF,

SYMBOL PARAMETER CONDITIONS MIN TYP MAX | UNITS
tHD,DAT(OUT) Data Hold Time 0 900 ns
tHD,DAT(IN) Input Data Hold Time 0 ns
tsu paT Data Setup Time 100 ns
tLow Clock Low Period 1.3 Hs
tHiGH Clock High Period 0.6 us
t Clock Data Fall Time 20 300 ns
tr Clock Data Rise Time 20 300 ns
tsp Spike Supression Time 50 ns

Note 1: BB AEIRIEEFNEBZ S & T/I\A RCKENRIEEE 5 28N H S
B, o BRBRAERRENREER & TN\ RAOEBEE L ERICBREE52 5
BnhH 3.

Note 2: REFEREZEFIRICED <o

Note 3: LTC3220E/LTC3220E-1(&. 0°C~85°C DR & FH TIEAEMRICEA T 2 Z L YR
FEENTWVWS,-40°C~85°COENERE EEEE T DILkIF, AT LRI & & Ot 219
B7O€X-2Y hA—/LEDEETHERI N TS, LTC32201/LTC32201-1(&, —40°C~
125°COLENMERESHE TIHEREMRICERT 2 T EMRIES N TV S,

Note 4: 25 DT /\A RITIF AR DBAFTREDOE T /A X2 RET 2D DBE
EREEEIMED > TWDIEBRERERENT I T« TR S EEMREIR125CE
BRDRMESNREBFESHRELZBABEIMRRT D L. T/NARADHILE
e ISEENE 2 BNh B 2,

Note 5: 1.5fFE— RDOHDA > E—5> X & (1.5Vin - Vepo)louTE U TEFRS N Do
UEE—ROHAA Y E—F > & (2ViN - Vepo)loutE UTERS 1D,
FRTOEF VHLANILEV LRI ZEEICL TWD,

REtIC & > TREEE N T W3,

Note 6:

Note 7:

FEAERYMERESFME 2EEA VRO Ta = 25°C,
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Oy 777 NEM
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AFE—RDCPOY v 7L
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Vepo ©
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Vin=3.6V 250ps/DIV 5220 GO Vin=3.6V 500ns/DIV 5220 60 Vin=3.6V 500ns/DIV 822060
Icpo = 200mA Icpo = 200mA
Ccpo = 4.70F Cepo =4.70F
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LTC3220/LTC3220- 1

LG

ROATH T 7 EFLRA LY AYICT—INEZIAEN,
MW TT =% LY RV ICEZAZFNET KT =% L
PAZIWEY T T RLADRSH D ET T —F LI RYIC
F—IMEEZAENEE ALYy 7 Ey FoFica—
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A VP AIICT—IDHEZIAEFND FTEBIEI Y S
ZENTEET, 2O CLEDEROME I3 HT 72 2k E
fHlcZHINET . Y7L -F—FFRAYF 4 v -1
Py LAY EMHEHL TV AT EESE DK
INEEEDOHIRIZH D £ A,

RCAVH—TxARA

LTC3220/LTC3220-11% AEHEIPC 20/ A > ¥ — 7 = A4 A %
FHLTHEA M (eAY) LHEEBLET ANRADEZTDSY
LIV IBREYA SV I3 ISR L £ T ,2K0

SUB-ADDRESS

LTC3220 ADDRESS WR

A 74 Y (SDAESCL) I NADMEH I N TR WnE &
“‘HICTBREBH D ET,2N6D T4 IZF AT
D7NT Y TIPLF 72 1XLTC1694 SMBus 7 7 £ )L L — %
7% E OBEMIRDBNETT,

LTC3220/LTC3220-113ZET 221D (AL —=7) T34
AT,

fFRTEE2T2CT7 F L 21322 % Y £ 9. LTC3220DI1*C 7
F L 2120011100, LTC3220-1DI2C7 F L A 120011101
T4, 12C7 F L AIZLTC3220 & LTC3220-1D ME— D FH &
HTY,

LTC3220/LTC3220-1 TfEAS N2> ~-7—K-7OK3JL

1 7 1 1 8 1 8 1 1

S | Slave Address|Wr| A *Sub-Address| A | Data Byte| AP

S=STARTEH Wr=FERAHE Y b =0A=7 2 /U v I P=STOPEH
*HITTFRLRZEFDO5E Y b~ (D0,D1.D2.D3.D4) DA = EAT S
STOPEINTDT =5 - LIRINEZRENZ L TEESEE I LN TE S,

DATA BYTE

foJo 11 ]ofofo] [sr]se]ss]ss]

ss[s2[st|so] [7]e][5[a]3]2]1]0]

LTC3220-1 ADDRESS WR

Lofofrlrlafolr]o]

START

SDA 0

STOP

00 Ack]| 57 X 86 X85 X84 X33 X 52 X S1 X S0 jAck]|_7 X 6 X5 X4 X3 X 2 X1 X 0 ACK

2. vy

3220 FO2

REID YT

SDA \ /f / \
\ T& / A\ \ N

»‘ ~—tsu, pAT —>| ety sTA ~—tgUF —>

tHD, DAT —> tHD, STA —>  |x—tsy,sT0
SCL M 3220 FO3
tHD,STA —> tgp—>| [=—
START t; t REPEATED START STOP START

CONDITION CONDITION CONDITION CONDITION

BE3. 51ZV T - INGX—%

32201fc
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LTC3220/LTC3220- 1

e
HITPZRLRINA b+
MSB LSB
7 6 | 5|43 ] 2]1 0 | Register | Function
0 00| 0] 0|00/ 0| REGO | COMMAND
0 O[O0 0] 0]O0]|O0]|1 REG1 ULED1
0 Oo(0]0]| 0[O0/ 0 | REG2 ULED2
0 o0} 0]| 0[O0/ 1 REG3 ULED3
0 00| 0] 01 0 | 0 | REG4 ULED4
0 O[O0} 0] 0] 1 0 | 1 REG5 ULED5
0 0|00 (0|1 1 0 | REG6 ULED6
0 0| 0] 0|01 1 1 REG7 ULED7
0 0[0}] 01 0 | 0| O | REG8 ULEDS
0 00| 0] 1 0|0 |1 REGY ULED9
0 00| 0] 1 0| 1 0 | REG10 | ULED10
0 00| 0] 1 0| 1 1 | REG11 | ULED11
0 00| 0] 1 1 0 | 0 | REG12 | ULED12
0 00| 0] 1 1 0 | 1 | REG13 | ULED13
0 00| 0] 1 1 1 0 | REG14 | ULED14
0 00| 0] 1 1 1 1 | REG15 | ULED15
0 0 0] 1 0 [ 0|0 | O | REGI6 | ULED16
0 0|0 1 0| 0| 0| 1 | REGI7 | ULED17
0 0 0] 1 00 |1 0 | REG18 | ULED18
0 0 0] 1 00 |1 1 | REG19 GRAD/
BLINK
REGO. AV VK INA1 ko
LYRZ-HTF7RKLZ=0000
MSB LSB
D7 D6 D5 D4 D3 D2 D1 DO
Unused Unused Unused Unused Shutdown Force2x Force1p5x | Quick write
Quick write 0 | Serial write to each register
1 | Parallel write, REG1 data is written to all eighteen universal registers
Force1p5 1 | Forces charge pump into 1.5x mode
0 | Enables mode logic to control mode changes based on dropout signal
Force2x 1 | Forces charge pump into 2x mode
0 | Enables mode logic to control mode changes based on dropout signal
Foreel B§ Eiggg;gf?f 1 } Forces Charge Pump into 1x Mode
Shutdown 1 | Shuts down part while preserving data in registers
0 | Normal operation

32201fc
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LTC3220/LTC3220- 1

F
F—5 XAk

REG1~REGI18. 5/ 7 77— a VI & 2 = —
HYILLEDDGO6E v b+ Z7DACDH T —%,

YTFPRLADRED . Y T7 KL X =00001~10010

Blink/Gradation/Dropout Enable LED Current Data
MSB LSB
Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
Normal 0 0 D5 D4 D3 D2 D1 DO
Blink Enabled 0 1 D5 D4 D3 D2 D1 DO
Gradation Enabled 1 0 D5 D4 D3 D2 D1 DO
GPO Mode*
Strong Pull-Down Mode 1 1 0 0 0 0 0 0
Current Limited Mode 1 1 D5 D4 D3 D2 D1 DO
High Impedance/Off 0 0 0 0 0 0 0 0
*(Gradation/Blink/Dropout Off)
REG19. 7 57— 3 V& LU RR
MSB LSB
D7 D6 D5 D4 D3 D2 D1 DO
Unused Unused Unused GB4 GB3 GB2 GB1 Up
Up 0 Gradation counts down
1 Gradation counts up
Blink Times and Period Gradation Ramp Times and Period
D4 (GB4) D3 (GB3) On Time Period D2 (GB2) D1 (GB1) Ramp Time Period
0 0 0.625s 1.25s 0 0 Disabled Disabled
0 1 0.156s 1.25s 0 1 0.24s 0.313s
1 0 0.625s 2.5 1 0 0.48s 0.625s
1 1 0.156s 2.5 1 1 0.96s 1.25s

32201fc
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7 A4 7 IVDRIZSDAT A » ZE(“H)I2 L £ 3, A
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A FD8FEHDE v + (R/W) IZLTC3220/LTC3220-1737 F
LAZEBETEDLIIC0ICTI20ERHD T, 207
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LTC3220/LTC3220- 1
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LTC3220/LTC3220- 1

R AB

HEERBEHE NN EBFEFEAVILF T AT LALEDIY FA—5

220F  2.24F
|'| |'| |'| |'| BLINKING
STATUS
C1P C1M C2P G2M CAM MAIN RGB INDICATORS GP01,2,3 V|
Vin T Vin CPO
60mA 100k
il I
DVge —¢———]BVec  ULED1-13 — GPo4
__l__o.wF
12c ———|scL/spa
—| RST GND
ES
B ER
HRES |HHA ER
LTC3205 |250mA.IMHz, ¥V F 74 A7 LALEDa Y F 2 —7 |VN:2.8V~4.5V, Vourmax)= 5.5V.Iq = S0UA.Isp < 1JA,
QFNXR v ir —3
LTC3206 [400mA.800kHz,~¥ /)L F 74 A7 L ALEDA ¥ bR —7 [VIN:2.8V~4.5V, VouTmax)= 5.5V.Ig = 500A. Isp < 1A,
QFEN/S v Iy —
LTC3207 |600mAL= N—H )L -2 )L FHILED/Z X F+ K74 /N | Var:2.9V~5.5V [EBNZHlfH X 41 % 124 0 2 =X — 4 )LLED
FI2ANMHDA X T+ F A48 dmmx4mm QFN/S y 7 —
LTC3208 |V 7 b7 =7 CHEARAFEER YNV T T4 A7 LA [ VINi2.9V~4.5V, VourMax)= 5.5V, Ig = 2504A . Isp < 3JA.
LEDav tu—7 17 DEFRIF (A A > 3 7 RGB, &1 X 7 fiidh) . 5Smmx5mm
QFN/Sy 7 —
LTC3209-1/|600mA X £ /71 X 7 FHPILEDa > F 1 — 7 VIN:2.9V~4.5V. Iq = 400mA. fx K94% DX F , 4mm x4mm
LTC3209-2 QFN-20/%y 7 —3
LTC3210 |3mmx3mm QENS v 7 — D X A > /751 A 7 LED VIN:2.9V~4.5V . Ig = 400pA, X £ ¥ B L UH X FLEDD
avira—7 3w b HEAEHIEL 3mmx3mm QFN/S w 7 —
LTC3210-1 | 64EHE DBREE IS BE 2 X A >~/ A ZLED XA VLEDD6E v FDACHEEEHIH & 5 X 2 LEDD
aviun—3 3E v b DACHEEHIA, 3mmx3mm QEN/S v 7 —
LTC3210-2 | 32B¢BE DREFERIHASHIBE2: A 4 » /A X SLEDa Y ba—F |MED X 4 Y LED% F 7 4 7" 3mmx3mm QFN/S v 77—
LTC3210-3 | 32B¢RE DBEREGIEIA A2 A 4 > /A XA JLEDa Y bu—7 |3{HD X 4 YLED% F 7 4 7 . 3mmx3mm QFN/S v 7 — 3
LTC3212 |RGBLED F7ANELUNF v —Y R 7 RGB LED#% F 7 A 7 .25mA/LEDx3, VN#iH :2.9V~4.5V,
2mmx3mm DENS v 77—
LTC3214 |500mA% X ZJLEDF ¥ —Y H v 7 VIN:2.9V~4.5V > ¥ 7OV 7] 3mm*3mm DEN S » /7 —
LTC3215 |700mAfk/ A A &#EMLEDTF ¥ —¥ K> 7 VIN:2.9V~4.4V, VoutMax)= 5.5V.1q = 300pA. Isp < 2.54A.
DEN S oy —
LTC3216 (ML 727 7 v 2/t —FERMEN Z 1AMK £ X | VIN2.9V~4.4V Voutimax) = 5.5V, Ig = 300§A, Isp < 2.5HA,
S ELEDF v — Y Ry 7 DEN/Sy o5 =3
LTC3217 [600mAfK/ £ AR )VFLEDA X 774 F+F v+ —Y RV 7 |VIN:29V~4.4V, ]I = 400pA. 4D D100mAH JI . QEN S v 77 —
LTC3218 [400mA.1fRDA A 7 LEDF ¥ —>L K> 7 91% DN, VINFIPH : 2.9V~4.5V, 2mmx*3mm DEN/S v 7 — 3
NA YA PR v A
LTC3219 [250mAZL = N—H% L -2 L FHHLEDF 5 A X VBaT:2.9V~5.5V {EANC I S 41 2 9 D 2. = N — 4 )LLED
N2 A4 8 3mmx3mm QFN Sy 7 —
LTC3440/ |600mA/1.2A (Iout)~ 2MHz/1MHz, [ A A FEIE | ViN:2.4V~5.5V, Voutimax) = 5.25V. Ig = 25HA/50HA. Isp < 1A,
LTC3441 |DC/DCa ¥ N—% MS/DEN/S v A7 —
LTC3443 |600mA/1.2A (Iout). 600kHz, [l H# )i X A FEEDC/DC | ViN:2.4V~5.5V, VouTMAaX) = 5.25V.1g = 28A. Isp < 1HA,
AV N—=% DFEN/S vy 7 — 3
LTC3453 | IMHz,800mARIIEE R A LR EHILED F 7 4 /8 [ Vineming :2.7V~5.5V. VIN(MAX) 2.7V ~4.5V 1g=2.5mA,
IsSp<6PA.QFEN/ Sy 77—
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