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BRI

ox., AEMEREFRMMICEN SN THD Z L2 R LET, TNLUNOHEREITITA = 25°CTOETT, F, FFIC

FBEDIRVERY Ving =12V, Venuvio =5V, CTRL1=CTRL2 =2V, PWM1=PWM2 =2V T,

PARAMETER CONDITIONS MIN TYP MAX UNITS
Vi1, Vinz Operating Supply Range L ] 4 36 v
Vin1 Pin Quiescent Current Mot Switching 2.5 mA
Vin1 Pin Shutdown Current EN/UVLO =1.15V, PWM1,2 = OV 200 HA
EN/UVLO = 0.4V 4 A
Vinz Pin Quiescent Current Mot Switching 1 10 HA
Vinz Pin Shutdown Current EN/UVLO = 1.15V, PWM1,2 = OV 1 HA
EN/UVLO = 0.4V 1 A
EN/UVLO Thresheld Voltage Falling ] 1.148 117 1.192 v
EN/UVLO Rising Hysteresis G0 my/
EN/UVLO Input Low Voltage 0.4 v
EN/UVLO Pin Bias Current Low EN/UVLO = 1.15V - A
EN/UVLO Pin Bias Current High EN/UVLO = 1.3V 2 100 nA
Linear Regulator
INTVizc Regulation Voltage Iinmvee = —30mA, Not Switching ] 39 - 41 v
INTV;; Ling Regulation BY < Vjpyq < 40V 0.03 %lV
INTVz; Load Regulation —30mA < liyryee < OmA 0.03 Yo/mA
INTViz Undervoltage Lockout KN 3.2 3.3 v
INTVz¢ Undervoltage Lockout Hysteresis a0 my/
INTViz¢; Current Limit Ving =12V, Viyryee = 3V 110 mA
Dropout (Vg1 to Vigruce) Ving =4V, iyryee = —20mA, Not Switching 300 my/
Error Amplifier
Full-Scale LED Gurrent Sense Threshold | ISP1,2 = 24V, CTRL1,2 = 1.5V, ADIM1,2[7:0] = * a7 100 103 my
(Vispisniy Viispo-isnz)) ISP1,2 = OV, GTRL1,2 = 1.5V, ADIM1,2[7:0] = ] 96 100 104 my/
1/2 Scale LED Current Sense Threshold | ISP1,2 = 24V, CTRL1,2 = 0.7V, ADIM1,2[7:0] = L 47 50 53 my
{(Vispi-sniy Viispe-isnz)) ISP1,2 = OV, CTRL1,2 = 0.7V, ADIM1,2[7:0] = * 46 50 54 my/
1/4th Scale LED Gurrent Sense Threshold | ISP1,2 = 24V, CTRL1,2 = 0.7V, ADIM1,2[7:0] = ] 22 25 28 my/
(Viisp1-sniy Viispa-isnzy) Modulated by | ISP1,2 = OV, CTRL1.2 = 0.7V, ADIM1,2[7:0] = * 21 25 29 my/
12C Input ADIMI 2(7:0]
1/10th Scale LED Current Sense ISP1,2 = 24V, CTRL1,2 = 0.3V, ADIM1 2[7:0] = [ ] 7 10 13 my
Threshold (Visp1-isn1). Viispz—isnz)) ISP1,2 = OV, CTRL1,2 = 0.3V, ADIM1,2[7:0] = L] i 10 14 mV/
ISP1,2/ISN1,2 Overcurrent Protection ISP1,2 = 24V 930 my/
Threshold (Viisp1-isn1). Viispe—isnz))
G0 Current Sense Threshold ISP1,2 =24V i 10 15 my/
{(Viisp1asniy Viispz-isnz)) ISP1,2 = OV b 1 16 mv
ISP1, ISP2 Input Gurrent Bias Current PWM1,2 = 2V (ACTIVE) 3a0 A
PWM1,2 = OV (STANDBY) 5 8 A
ISN1, ISN2 Input Current Bias Current PWM1,2 = 2V (ACTIVE) 30 HA
PWM1,2 = 0V (STANDBY) 10 nA
CTRL1, CTRL2 Input Bias Current Verruts Verriz = 1V 20 200 nA
CTRL1, CTRLZ PWM Shutdown Threshold [ ] 100 130 my
CTRL1, CTRL2 PWM Threshold Hysteresis 30 my
FB1, FB2 Regulation Voltage (Veg) ISP1,2 = 24V ] 1.163 1.18 1197 v
1.7 1.18 1.19 v
FB1, FB2 Overvoltage Threshold Vg +43mV Vg +53mV Vrg + 63mV v
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ERHFE

0L, EEEREERMICEH INAMIHETHLZ L2 RLET, TRUNDOHAEITLTA = 25°CTHOHE T, £/, FFlT
EEDOEY Ving = 12V, Venuvio =5V, CTRL1 =CTRL2 =2V, PWM1 =PWM2 =2V 9,

PARAMETER CONDITIONS MIN TYP MAX UNITS
FB1, FB2 OPENLED Threshold Veg—43mV  Vpp—-53mV  Vrg—63mV v
FB1, FB2 SHORTLED Threshold ] 250 270 mV
FB1, FB2 Pin Input Bias Current Current Qut of Pin, FB =1V 20 200 nA
Feedback Line Regulation 4V = Viyq < 36Y 0.001 YelV
Tser Pin Voltage 630 mV
Tger Pin Bias Current Current Qut of Pin, Tggr = 400mY 40 200 nA
Oscillator
RT Pin Voltage 0.96 v
Switching Frequency Ry =357k L] 184 200 218 kHz
Rt =60.4k ] 0.93 1.0 1.07 MHz
Rt=27.4k ] 1.84 2.0 218 MHz
SYNC/CLKOUT Pin Resistance to GND 100 kQ
SYNG/CLKOUT Input High Threshold 15 v
SYNC/CLKOUT Input Low Threshold 0.4 v
SYNGC/CLKOUT Output Duty Cycle CONFIG[B] = 1 (Clock Output Enabled) 30 50 70 %
SYNC/CLKOUT Output Voltage High CONFIG[6] = 1 (Clock Qutput Enabled) 4 v
SYNC/CLKOUT Output Voltage Low CONFIG[6] = 1 (Clock Qutput Enabled) 0.1 0.3 v
SYNC/CLKOUT Output Rise Time CsynccLkout = S0pF, CONFIG[E] = 1 (Clock 40 ns
Qutput Enabled)
SYNC/CLKOUT Output Fall Time CeyncicLkout = 50pF, CONFIG[E] = 1 (Clock 20 ns
Output Enabled)
Logic
ALERT Output Low IaEaT = TmA 300 mV
PWM1, PWM2 Input High Violtage [ ] 118 1.3 v
PWM1, PWM2 Input Low Voltage L 11 115 v
PWM1, PWM?2 Resistance to GND 280 k2
Power Switch
Top Switch On-Resistance lgw=1A 200 myl
Top Switch Current Limit [ ] 2 2.2 2.5 A
Bottom Switch On-Resistance lgw =14 180 mg2
Bottom Switch Current Limit 1.8 21 2.5 A
SW Leakage Current Vi = 36V, Vg = OV, 36V -1.5 15 LA
Minimum Off-Time 10 40 60 ns
Minimum ON-Time 20 40 65 ns
PWMTG Gate Driver
PWMTG ON-Voltage (Vispi-pamTit, I5P1,2 = 36V 7.5 95 v
Vispa-pwwiTc2)
PWMTG OFF Voltage (Vispi—pwmTE ISP1,2 = 36V 0 0.3 v
Visp2—pwmrs2)
PWMTG Turn-On Time Gy gan = 500pF, 15P1,2 = 36V 70 ns
PWMTG Turn-0ff Time Cioap = 500pF, 1SP1,2 = 36V 40 ns
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BRI

oL, EEFREMMICEN SNOHMTHD Z 2R LET, TNLSOMERIETA = 25°CTOETY, £z, KIS
FRED2VERY Ving = 12V, Venuvio =5V, CTRL1=CTRL2 =2V, PWM1=PWM2 =2V T,

PARAMETER | conpiTions | [ wm P MAX | UNITS

12C Port (Note 6)

12C Address XXXX Bits Are Programmed by ADDR[1:2] ® 11000 [RW]

Vina High Level Input Voltage for Address Pins ADDR1, ADDR2 | @ | INTVc—0.3

Viia Low Level Input Voltage for Address Pins ADDR1, ADDR2 | @ 0.2

Rinu Resistance from ADDR1, ADDR2 to INTV¢c to Set Chip | @ 10 kQ
Address Bitto 1

Rine Resistance from ADDR1, ADDR2 to GND to Set Chip L] 10 k€2
Address Bitto 0

RiNE Resistance from ADDR1, ADDR2 to GND or INTVgpto | @ 1 MEQ
Set Chip Address Bit to Float

SDA and SCL Input High Voltage s} 15 v

SDA and SCL Input Low Voltage s} 04 v

SDA and SGL Input High Current SDA, SCL =3.3V 20 nA

SDA and SCL Input Low Current Current Out of Pin, SDA, SCL = OV 50 nA

SDA Output Low Voltage Ispa = 3MA 04 v

Clock Operating Frequency 400 kHz

Bus Free Time Between Stop and Start 13 us

Condition (tguF)

Hold Time After Repeated Start 0.6 us

Condition (typ spa)

Repeated Start Condition Set-Up 0.6 s

Time (tsy stA)

Stop Condition Set-Up Time (tsy s1o) 0.6 us

Data Hold Time Output (tHD.DAT[O]] 0 900 ns

Data Hold Time Input (typ parq)) 0 ns

Data Set-Up Time (tgy par) 250 ns

SCL Clock Low Period (t_ow) 1.3 us

SCL Clock High Period (tyigH) 0.6 s

Data Fall Time Cg = Capacitance of One Bus Line (pF) 20+ 0.1Cp 300 ns

Data Rise Time Cp = Capacitance of One Bus Line (pF) 20 +0.1Cp 300 ns

Input Spike Suppress Pulse Width (tsp) 50 ns

Notel : LREDMHMBRAEHRERBAZDAMLREMAD E. T/N\A RIZEA
MEBEEEZ5ENHYET., TNA R EREREIRAERIKEICE
CE TNARADEEELERITHEEEZADENHYET,

Note2 : PWMTGE Y ERTE VICIXEFIFBENDBEREZEHK LGV TLE
S, BT AL, TAARICEANGEEEEZSIENHBYET,

Note3 : INTVecEVICIFEFIFBDBEREZEHLAEVT LI, EiK
FTHE TNARICEAMBEIEEEZASENAHYET, MXBHILDT
EBLRANEBEF EInvee = SMATT, REBARIEL. ICOHEEEHIZL-T
Ih&YKRELHYFES,

Note4 : LT3964R-1DEIEIL. -40°C~150°COEED v 2o ¥ 3 VB EEHH
SERITHESDTHERINATHET, Sy oo a VBENEWGEEEES
MAMET L., 125°CEBR 5 LBEERIERELVECHEYET,
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RTI.FvT-RTF—8R-LPR4

CHIP STATUS
REGISTER[BIT] | VALUE | SETTING
STATUSIO0] 0* | Ch1 Output Voltage Normal
1 Ch1 Output Overvoltage (OVFB)
STATUS[1] 0* | Ch1 LED Normal
1 Ch1 LED Open (OPENLED)
STATUS[2] 0* | Ch1 LED Normal
1 Ch1 LED Shorted (SHORTLED)
STATUS[3] 0* | Ch1 Output Current Normal
1 Ch1 Output Overcurrent (OC)
STATUS[4] 0* | Ch2 Output Voltage Normal
1 Ch2 QOutput Overvoltage (OVFB)
STATUSI[5] 0* | Ch2 LED Normal
1 Ch2 LED Open (OPENLED)
STATUSI6] 0* | Ch2 LED Normal
1 Ch2 LED Shorted (SHORTLED)
STATUSI[7] 0* | Ch2 Output Current Normal
1 Ch2 Output Overcurrent (OC)

CERBABOT 7L MEERLET,

REFYVT  RF—BR A =T - LLRAE

CHIP STATUS ENABLE
REGISTER([BIT] VALUE | SETTING
STATEN]0] 0 Disable Reporting Ch1 OVFB
1* Enable Reporting Ch1 OVFB
STATEN [1] 0 Disable Reporting Ch1 OPENLED
1* Enable Reporting Ch1 OPENLED
STATEN [2] 0 Disable Reporting Ch1 SHORTLED
1* Enable Reporting Ch1 SHORTLED
STATEN [3] 0 Disable Reporting Ch1 OC
1* Enable Reporting Ch1 OC
STATEN [4] 0 Disable Reporting Ch2 OVFB
1* Enable Reporting Ch2 OVFB
STATEN [5] 0 Disable Reporting Ch2 OPENLED
1* Enable Reporting Ch2 OPENLED
STATEN [6] 0 Disable Reporting Ch2 SHORTLED
1* Enable Reporting Ch2 SHORTLED
STATEN [7] 0 Disable Reporting Ch2 OC
1* Enable Reporting Ch2 OC

*BRBRAROT 74 )L MEZRLET.
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77— a UiER

SW
PWM Frequency = m
. : 8)
CH1_ON[12:7-SCALE[2:0]] (
PWM Duty Cycle = o(SCALERZ0]+6)

2T, fswlik AA v F U B E T, Hl 2 X.
SCALE[2:0] = 7034, PWMJE K HEfsw/8192 T, PWM
7 2 —7 4 « %A 7 L IXCH1_ON[12:0]/8192 T ¥,
SCALE[2:0] = 004, PWMJE R T fw/64 T9, F{L
> N CHL_ON[6:0lIL M 4, PWMT = —F « «
A 7 JVIXCH1_ON[12:7]/64 CEF SN E T,

PWML ¥ A X2 L - TREE S5 FHEBLATHE 22 lx KPWM
Fa—F 4« YA 7 /1138191/8192 T4, 100% DPWM
HE2EHRTIIZE., FyT7HREVIAXD
CONFIG[3)/[2Q12 7 V 7T T oM E N H Y £, Rl
FBEEIATZ ey ZICRIHENLTWEDOT, BE.
PWML ¥ 2 & [ZPWMFHSEERE 2 7] | S 7,

CONFIG[0] = 11%. 1288t 1 2 vy 7 R TCH2D
PWMFRX T ¥ > Z OIEHE HITWE T, Tz kb,
IV A 7 VBRI T ¥ RV« AA v F 2 T [AlRE
WCATONDDOERT DA ENTE, A, vF T« bT
UV MR LET (K14EXI5ES)
£9. Fyo#IL1 (CH1) OPWML R %H1 (CHIPWML)

CH1 PWM
REGISTER1[BIT] | VALUE | SETTING

CHIPWM1[0] 0* | PWMON Time LSB CH1_ON[0] =0
1 PWMON Time LSB CH1_ON [0] =1

CHIPWM1[1] | 0* | PWMON Time 12th MSB CH1_ON [1] =0
1| PWMON Time 12th MSB CH1_ON [1] = 1

CHIPWM1[2] 0* | PWMON Time 11th MSB CH1_ON[2] =0
1 PWMON Time 11th MSB CH1_ON [2] =1

CH1PWM1[3] 0* | PWMON Time 10th MSB CH1_ON[3] =0
1 PWMON Time 10th MSB CH1_ON [3] =1

CHIPWM1[4] 0* | PWMON Time 9th MSB CH1_ON[4] = 0
1 PWMON Time 9th MSB CH1_ON[4] =1

CH1PWM1[5] 0* | PWMON FREQ Scalar LSB SCALE[0] =0
1 PWMON FREQ Scalar LSB SCALE[0] =1

CHIPWM1[6] 0* | PWMON FREQ Scalar 2nd MSB SCALE[1]
1 PWMON FREQ Scalar 2nd MSB SCALE[1]

CHIPWM1[7] 0* | PWMON FREQ Scalar MSB SCALE[2] =0
1 PWMON FREQ Scalar MSB SCALE[2] =1

0
1

PCE— FOBRBABDOT I+ MEZRLET . PWMONIZPWMDF >
BfZERLET ., FREQXPWMAERHKZRLEY,

#10. Fy o RJL1 (CH1) OPWML T X 42 (CHIPWM2)

CH1 PWM
REGISTER2 [BIT] | VALUE | SETTING
CH1PWM2[0] 0* | PWMON Time 8th MSB CH1_ON[5] =0
1 PWMON Time 8th MSB CH1_ON[5] =1
CH1PWM2[1] 0* | PWMON Time 7th MSB CH1_ON[6] =0
1 PWMON Time 7th MSB CH1_ON[6] =1
CH1PWMZ[2] 0% | PWMON Time 6th MSB CH1_ON[7] =0
1 PWIMON Time 6th MSB CH1_ON[7] =1
CH1PWMZ2[3] 0* | PWMON Time 5th MSB CH1_ON[8] =0
1 PWMON Time 5th MSB CH1_ON[8] =1
CH1PWM2[4] 0* | PWMON Time 4th MSB CH1_ON[9] =0
1 PWMON Time 4th MSB CH1_ON[9] =1
CH1PWM2[5] 0* | PWMON Time 3rd MSB CH1_ON[10] =0
1 PWMON Time 3rd MSB CH1_ON[10] = 1
CH1PWMZ2[6] 0* | PWMON Time 2nd MSB CH1_ON[11] =0
1 PWMON Time 2nd MSB CH1_ON[11] =1
CHTPWMZ[7] 0% | PWMON Time 1st MSB CH1_ON[12] =0
1 PWMON Time 1st MSB CH1_ON[12] = 1
PCE— FOERBAKOT I+ MEEZRLET,
®11. FYTRELIORE
CHIP
CONFIGURATION
REGISTER [BIT] | VALUE | SETTING
CONFIG[0] 0~ IN phase PWM dimming
1 OUT phase PWM dimming
CONFIG[1] X Not Used
CONFIG[2] 0 Channel 2 PWM Registers’ Output Disabled
1* | (Always On)
Channel 2 PWM Registers’ Output Enabled
CONFIG[3] 0 Channel 1 PWM Registers’ Qutput Disabled
1" (Always On).
Channel 1 PWM Registers’ Output Enabled
CONFIG[4] X Not Used
CONFIG[5] X | NoUsed
CONFIG[6] 0* | Clock Output Disabled
1 Clock Qutput Enabled
CONFIG[7] 0* | Latchoff Mode Disabled

Latchoff Mode Enabled

PCE— FOERIBRABOT 7+ MEFRLET ., BRIRAZODIEPCE—
K TIZCONFIG[2] = 0. CONFIG[3] = 0,
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F12. FRLTF/INALRADFT FLR = Tv 7 (110 A3 A2 A1 A0 R/W)

ADDR2 | ADDR1 A3 A2 A1 A0
GND FLOAT 0 0 0 1
GND INTVo 0 0 1 1

FLOAT GND 0 1 0 0

FLOAT FLOAT 0 1 0 1

FLOAT | INTVgg 0 1 1 1

INTV¢ GND 1 1 0 0

INTVee | FLOAT 1 1 0 1

INTVee | INTVg 1 1 1 1
GND* GND 0 0 0 0
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77V r—oa UiE#

#13.LT3964-1DaAR Y K - LYRADE

REG | NAME BIT7] BI6] B[5] Bl4] B[3] B[2] B[1] B[D] DEFAULT
0x01 | CONFIG Latchoff Clock Output | Not Used Not Used Channel 1 Channel 2 Not Used PWM Dimming | 00xx 1100
Mode Enable | Enable Bit Pulse Dim Pulse Dim Phase Shift Bit | (12C Mode)
Bit 0 = Disabled Enable Bit Enable Bit 0 =Ch1 and
0=Disabled | 1=Enabled 0=Disabled | 0= Disabled Ch2 PWM
1 =Enabled (Always On) | (Always On) Dimming in
1 =Enabled 1 = Enabled Phase
1=Ch1and 00xx0000
Ch2 PWM {non-12C
Dimming Mode)
180-Degree
Phase Shift
0x02 | CHIPWM1 | Channel 1 Channel 1 Channel 1 Channel 1 Channel 1 Channel 1 Channel 1 Channel 1 0000 0000
PWM FREQ PWM FREQ PWM FREQ PWM ON PWM ON PWM ON PWM ON Time | PWM ON Time
Scale MSB Scale 2nd Scale LSB Time 9th MSB | Time 10th Time 11th 12th MSB LSB
MSB MSB MSB
0x03 | CHIPWMZ | Channel 1 Channel 1 Channel 1 Channel 1 Channel 1 Channel 1 Channel 1 Channel 1 0000 0000
PWM ON PWM ON PWM ON PWM ON PWM ON PWM ON PWM ON Time | PWM ON Time
Time MSB Time 2nd Time 3rd Time 4th MSE | Time 5th MSB | Time 6th MSB | 7th MSB 8th MSB
MSB MSB
0x04 | CHZPWM1 | Channel 2 Channel 2 Channel 2 Channel 2 Channel 2 Channel 2 Channel 2 Channel 2 0000 0000
PWM FREQ PWM FREQ PWM FREQ PWM ON PWM ON PWM ON PWM ON Time | PWM ON Time
Scale MSB Scale 2nd Scale LSB Time 9th MSE | Time 10th Time 11th 12th MSB LSB
MSB MSB MSB
0x05 | CHZPWMZ | Channel 2 Channel 2 Channel 2 Channel 2 Channel 2 Channel 2 Channel 2 Channel 2 0000 0000
PWM ON PWM ON PWM ON PWM ON PWM ON PWM ON PWM ON Time | PWM ON Time
Time MSB Time 2nd Time 3rd Time 4th MSE | Time 5th MSE | Time 6th MSBE | 7th MSB 8th MSB
MSE MSB
0x06 | ADIM1 Channel 1 Channel 1 Channel 1 Channel 1 Channel 1 Channel 1 Channel 1 Channel 1 1111 111
Analog Analog Analog Analog Analog Analog Analog Analog
Dimming Dimming 2nd | Dimming 3rd | Dimming 4th | Dimming 5th | Dimming 6th | Dimming 7th Dimming LSB
MSB MSE MSB MSB MSB MSB MSB
0x07 | ADIMZ2 Channel 2 Channel 2 Channel 2 Channel 2 Channel 2 Channel 2 Channel 2 Channel 2 1111 111
Analog Analog Analog Analog Analog Analog Analog Analog
Dimming Dimming 2nd | Dimming 3rd | Dimming 4th | Dimming 5th | Dimming 6th | Dimming 7th Dimming LSB
MSB MSE MSB MSB MSB MSB MSB
0x08 | STATEN Channel 2 Channel 2 Channel 2 Channel 2 Channel 1 Channel 1 Channel 1 Channel 1 1111 111
Overcurrent SHORTLED OPENLED Overvoltage Overcurrent SHORTLED OPENLED Overvoltage
Reporting Reporting Reporting Reporting Reporting Reporting Reporting Reporting
Enable Bit Enable Bit Enable Bit Enable Bit Enable Bit Enable Bit Enable Bit Enable Bit
0=Disabled | 0=Disabled | 0=Disabled | 0=Disabled 0=Disabled | 0= Disabled 0 = Disabled 0 = Disabled
1 =Enabled 1 = Enabled 1 = Enabled 1 =Enabled 1 = Enabled 1 = Enabled 1 = Enabled 1 = Enabled
0x09 | STATUS Channel 2 Channel 2 Channel 2 Channel 2 Channel 1 Channel 1 Channel 1 Channel 1 0000 0000
Overcurrent SHORTLED OPENLED Overvoltage Overcurrent SHORTLED OPENLED Overvoltage
Reporting Bit | Reporting Bit | Reporting Bit | Reporting Bit | Reporting Bit | Reporting Bit | Reporting Bit Reporting Bit
0=NO 0=NO 0=NO 0=NO 0=NO 0=NO 0=NO 0=NO
1=YES 1=YES 1=YES 1=YES 1=YES 1=YES 1=YES 1=YES
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ANALOG UHE Package
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(Reference LTC DWG # 05-08-1876 Rev A)
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