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ABSOLUTE MAXIMUM RATINGS
Voltage Range on Vcc, SDA, and SCL

Relative to Ground............cooooiiiiiiii -0.5V to +6.0V
Voltage Range on Leads Other than Vcc,
SDA,and SCL..........oooooiii -0.5Vto (Vce + 0.5V),

not to exceed +6.0V

Operating Temperature Range
EEPROM Programming Temperature Range
Storage Temperature Range

-40°C to +85°C
0°C to +70°C
-55°C to +125°C

Soldering Temperature.................. See J-STD-020 Specification

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.

RECOMMENDED OPERATING CONDITIONS

(TA = -40°C to +85°C.)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
Supply Voltage Vce (Note 1) 4.5 55 \
Input Logic 1 ViH 2.2 Vee + V
0.3
Input Logic 0 ViL -0.3 0.8 V
SVM Voltage Range VsvM 03 V%C; v
BRIGHT Voltage Range VBRIGHT 03 V%C; v
LCM Voltage Range ViLcwm (Note 2) -0.3 V%C3+ \
OVD Voltage Range Vovb | (Note 2) 03 V%C; v
Gate—.Dnver Output Charge QG 20 nC
Loading
ELECTRICAL CHARACTERISTICS
(Vcc = +4.5V to +5.5V, Ta = -40°C to +85°C.)
PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
Ga, Gp loaded with 600pF,
Supply Current lcc 4 channels active 9 16 mA
Input Leakage (Digital Pins) IL -1.0 +1.0 bA
Output Leakage (SDA, FAULT) Lo High impedance -1.0 +1.0 bA
Low-Level Output Voltage VoLt loLt1 = 3mA 0.4 N
(SDA, FAULT) VoL2 loL2 = BmA 0.6
Low-Level Output Voltage _
(PSYNC, LSYNC) Vos - |loLs = 4mA 04 v
Low-Level Output Voltage _
(GA. GB) VoL4 loLg = 4mA 0.4 \Y
High-Level Output Voltage _ )
(PSYNC, LSYNC) VOH1 | loH1 =-1mA Ve - 0.4 v
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ELECTRICAL CHARACTERISTICS (continued)
(Vee = +4.5V to +5.5V, Ta = -40°C to +85°C.)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS

High-Level Output Voltage

V | =-1mA Vcec-0.4 \
(GA. GB) OH2 OH2 m cc
UVLO Threshold—V¢c Rising VUVLOR 4.3 vV
UVLO Threshold—V¢c Falling VUVLOF 3.7 Vv
UVLO Hysteresis VUVLOH 100 mV
SVM Falling Edge Threshold VsymT 1.95 2.0 2.05 Vv
SVM Hysteresis VsvyMH 150 mV
LCM and OVD Source Current 4 PA
LCM and OVD Sink Current 4 HA
LCM and OVD DC Bias Voltage VDCB 1.35 Vv
LCM and OVD Input Resistance Rpce 50 kQ
Lamp Off Threshold VLot (Note 3) 1.65 1.75 1.85 V
Lamp Overcurrent Threshold ViLoc (Note 3) 3.15 3.35 3.55 Vv
Lamp Regulation Threshold VLRT (Note 3) 2.29 2.35 2.41 \
QOVD Threshold VovDT (Note 3) 2.25 2.35 2.45 \
Lamp Frequency Range fLF:0sC 20 80 kHz
Lamp Frequency Source fLrs:toL | LOSC resistor £0.1% over temperature -2 +2 %
Frequency Tolerance
Lamp Frequency Receiver . o
Duty Cycle fLFR:DUTY 40 60 %
DPWM Frequency Range fD:0sc 22.5 440.0 Hz
DPWM Source Frequency _ . o ) o
Tolerance fpsr:ToL | POSC resistor £0.1% over temperature 2 +2 %
DPWM Receiver Duty Cycle fDFE:DUTY 40 60 %
DPWM Receiver
Frequency Range fDR:0SC 22.5 440.0 Hz
DPWM Receiver
Minimum Pulse Width tDR:MIN | (Note 4) 25 us
BRIGHT Voltage—Minimum - _
Brightness VBMIN Positive slope (CR2.7 = 0) 0.5 Vv
BRIGHT Voltage—Maximum iy _
Brightness VBMAX Positive slope (CR2.7 = 0) 2.0 \
BRIGHT Voltage—Minimum . B
Brightness VBMIN Positive slope (CR2.7 = 1) 0 Y
BRIGHT Voltage—Maximum y _
Brightness VBMAX Positive slope (CR2.7 = 1) 3.3 \
Gate-Driver Output Rise/Fall Time tR/tF CL = 600pF 50 100 ns
GAn and GBn Duty Cycle (Note 5) 44 %
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I2C AC ELECTRICAL CHARACTERISTICS (See Figure 10)

(Vcc = +4.5V to +5.5V, timing referenced to Vi (max) and ViHMIN), TA = -40°C to +85°C.)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS

SCL Clock Frequency fscL (Note 6) 0 400 kHz

Bus Free Time Between Stop and ¢ 13 s

Start Conditions BUF : H

Hold Time (Repeated) Start

Condition tHD:STA (Note 7) 0.6 us

Low Period of SCL tLow 1.3 us

High Period of SCL tHIGH 0.6 us

Data Hold Time tHD:DAT 0 0.9 us

Data Setup Time tSU:DAT 100 ns

Start Setup Time tSU:STA 0.6 us

SDA and SCL Rise Time R (Note 8) 20+ 300 ns
0.1Cg

) 20 +

SDA and SCL Fall Time tF (Note 8) 300 ns
0.1Cp

Stop Setup Time tsU:sTO 0.6 us

SDA gnd SCL Capacitive Co (Note 8) 400 oF

Loading

EEPROM Write Time tw (Note 9) 20 30 ms

NONVOLATILE MEMORY CHARACTERISTICS
(Vce = +4.5V to +5.5V)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
EEPROM Write Cycles +70°C (Note 10) 50,000 Cycles

Note 1: All voltages are referenced to ground, unless otherwise noted. Currents into the IC are positive, out of the IC negative.

Note 2: During fault conditions, the AC-coupled feedback values are allowed to be outside the Absolute Maximum Rating of the
LCM or OVD pin for up to 1 second.

Note 3: Voltage including the DC offset, VDCB.

Note 4: This is the minimum pulse width guaranteed to generate an output burst, which will generate the DS3994’s minimum burst
duty cycle. This duty cycle may be greater than the duty cycle of the PSYNC input. Once the duty cycle of the PSYNC input
is greater than the DS3994’s minimum duty cycle, the output’'s duty cycle will track the PSYNC’s duty cycle. Leaving
PSYNC low (0% duty cycle) disables the GAn and GBn outputs in DPWM Slave mode.

Note 5: This is the maximum lamp frequency duty cycle that will be generated at any of the GAn or GBn outputs.

Note 6: |2C interface timing shown is for fast-mode (400kHz) operation. This device is also backward compatible with I2C stan-
dard-mode timing.

Note 7: After this period, the first clock pulse can be generated.

Note 8: Cp—total capacitance allowed on one bus line in picofarads.

Note 9: EEPROM write begins after a stop condition occurs.

Note 10: Guaranteed by design.
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(Vce = +5.0V, Ta = +25°C, unless otherwise noted.)

ACTIVE SUPPLY CURRENT ACTIVE SUPPLY CURRENT INTERNAL FREQUENCY CHANGE
vs. SUPPLY VOLTAGE vs. TEMPERATURE vs. TEMPERATURE
10 5 1.0 g 10 g
//1’/|§ 105 Vee = 5.\0V | Vee= 5'5\/7% 08 %
9 — L B | Voo =45V s __ 06 -
= /// /// - 10.0 s
£ L — E 95 o 04
- 8 — —— = /\ \5/ g
e —T | T | DPWM = 100% Z 90 = 02 | DPWM FREQUENCY
& 7 (//DPWM 50% ~ i %: 85 S 0.0 */ /—
3 A\ =% 3 8 s | KT T P
- DPWN = 10% > 80 L — £ 02 / LAMP FREQUENCY —
2 ° [ =3 s 2 04 |-
,_,’.’—;’ 70 0.6
5 SVM <2V 6'5 fLF-05C = 64kHz 08
4 LBATE Gg=3500 \ fiLF-08C = 64kHz 6'0 GATE Qc =3.5nC DPWM = 100% 10
45 47 49 5.1 53 55 400 25 85.0 -40.0 225 85.0
SUPPLY VOLTAGE (V) TEMPERATURE (°C) TEMPERATURE (°C)
TYPICAL OPERATION AT 12V TYPICAL OPERATION AT 15V TYPICAL OPERATION AT 18V
M nir mim M nEninlmf ninginlmlk
LTS VU R O 0 35 R A 0 10us e b L LR 10 L L LT I S L2
5.0V Ga o B e T I SO Y O S50VGA | | s = flm = SO0VGA [m | ph || m | -
WL L L L L O] A A A L LD L
10us 10us I 10us
5.0V Gg /f\ £\ Y I 45 WO W P 5068 | AL LN T A A 5.0V Ga AV A WO W 4 Y /\\ /
I 8 VAAVA N AAY RV I A Y/ AV AVAYA Y I A Y/ VA A4V A Y
us us I e
20vieM | Al A A Al A 2oviem | A nl A A 20VICM Al A I A I A A
10us \/ \‘ \/ / 10us T \/ \/ \/ 10us i \/ \'/
2.0V OVD 2.0V OVD i 2.0V 0VD
TYPICAL STARTUP WITH SVM BURST DIMMING AT 150Hz AND 10%
2.0V SVM . . . -E . . . ° 5.0V Gp [ °
5ms 1ms |
5.0V Gg soveg .t W Ll
5ms ms i
2.0V LCM 2.0VLCM
5ms 1ms y |
1.0V OVD 2.0V OVD L)
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(Vce = +5.0V, Ta = +25°C, unless otherwise noted.)

BURST DIMMING AT 150Hz AND 50% SOFT-START AT Viyy = 18V LAMP STRIKE—EXPANDED VIEW
1ms ;% 20us ﬂ ﬂ | |ﬂ\ \H JHL__T | ﬂL Huﬂ "g’ ms ‘ ‘ ‘ % ‘ ‘ ‘ g
2 w r 2 g
5.0V Ga 5.0V G ii ﬂ ﬂ LLIJHLTE,T :EJ JHL 5.0V Ga
1ms T 20us '; 1ms
5.0V Gg 5.0V Gg 3 ’ Adoa 5.0V Gg ) »
S PR |
2.0VLCM r 2.0VLCM L n Y/"‘.L ) ﬂ A A \ | :
pronr T I
ms i y 20us U n/ \- v \,/ ms [ —]
1.0V OVD r 1.0V 0VD t 2.0V 0VD
LAMP STRIKE WITH OPEN LAMP LAMP OUT (LAMP OPENED),
AUTORETRY DISABLED BURST DIMMING STAGGER AUTORETRY DISABLED
b § 2.0ms i § g
055 : p 2 50VGA i g 01s 2
50VGs || 5.0V Gy
— ] 2.0ms -
0.55 E 5.0V GAy 0.1s
5.0V Gg ] 5.0V Gg
055 1 2.0ms LAMP OPENED
20VLCM ] 5.0V A3 0.1 ’
S e — : 2.00V LCM
S _ E:
- 2.0ms T
0.55 ] ha 0.1
1.0V OVD I LstoANDLSTI=0 |  SOVGA4 ' _ 3 * —: 200V OV
LAMP STRIKE WITH 0% LAMP STRIKE WITH 33%
FREQUENCY BOOST FREQUENCY BOOST
2ms 2ms
5.0V Ga 5.0V Ga
2ms 2ms
2.0VLCM 2.0VLCM
2ms 2ms
0.5V 0VD 0.5V 0VD
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DIMMING CLOCK (DPWM)

-

o

2. F v R IAIESIE DS
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RESISTOR-SET DIMMING CLOCK
2.0V (
OR >(T

0.5V
OR
M—> BRIGHT

PSYNC (OUTPUT)

ANALOG DIMMING
CONTROL VOLTAGE

DPWM
SIGNAL

22.5Hz T0 440Hz

POSC

RESISTORTOSETTHE g (()_
DIMMING FREQUENCY )

EXTERNAL DIMMING CLOCK
2.0V
5
33V
ANALOG DIMMING 0.5V
CONTROL VOLTAGE 8%\/ — .l BRIGHT
DPWM :

PSYNC (OUTPUT)

SIGNAL

22.5Hz TO 440Hz

Juuy e

EXTERNAL
DIMMING CLOCK

—

22.5Hz T0 440Hz

K3. DPWMY —2EEDH T3>

#1. BRIGHTZFOJMAAANZIO—TESUEREEDRTE

CR2.7 CR3.0 RANGE SLOPE MINIMUM BRIGHTNESS MAXIMUM BRIGHTNESS
0 0 0.5to0 2V Positive 0.5V 2.0V
0 1 0.5to0 2V Negative 2.0V 0.5V
1 0 0to 3.3V Positive oV 3.3V
1 1 0to 3.3V Negative 3.3V oV
S 7 DRAHEHDPWM)
>(T DPWMESZHWECERTDEE. ZEDOT1—T A
:,7—> BRIGHT YA II(LI=A 2T, S EEE)IEBRIGHTAAIC
I—9hrmaxs7FAJEBFEICE>THIEFINET,
SfngNWA'\ﬂ PSYNC (INPUT) I —113. BRIGHTﬁﬁ”ﬁ?@Eﬁﬁ‘ﬁ)\ﬁ@EiTz (=e=10)}
99 5t T0 440H: AO0—7BLOEF&HEHEZEIRIDIENTEZET,
W POSC CR3TSLOPE=0DiEE. RO—FI3ETY, DFEW.
HS_ mRNBELY %TEEL\BRIGHTEEEKLIDS399473‘ = /)N
IN=ZANTFI1—FTA4H AU TEEL TEENREKIC
X4. DPWML S —/\DERE BEDIIWL. BABELIIESNEETIZT100%D
IN=ZKNFA1—TA4H A0 (TEbhE, ZTHEIC
DPWMESEZRABTER T D/HIC. DS3994(F BREINTLD)THELTESEENEONE T,

DPWMEREZHRE I DIcOpD o0y oGOy o &
MiInd)zpEELFT, 1—HIFCR1TPOSCS =1
IZE%E LAER(D22.5Hz~440Hz{E5 % POSClmF | ZED
MIDIEICEDTHRAIOY D= HinT DT é:#s’C%
F9HN DS3994m o Oy 13DS3994DFHReRIC K
TERT DI EELARET(CRTITPOSCS = OLCE’R“E)
ZDIBEIERE N NI TSR K D TPOSClim ¥ T
HESNE T, Iho200RArOYIAF T arvm
HM3ICRLET. BAIOYVIZRNETERT DH
FrINsE N otiaT onICEHh S5 Y CR2DPOSCR1
Ew h&EPOSCR2E Y MIPREDEENE T O U BRI
BETOLOICHRET DREN DT,

& DALLAS M AXIVI

BNEEEBREEOEHDEETIE. T1—T1T10)
HEIND5100%F TEMRNICED X,

WBRT LR L7=DPWM{ESIE. PSYNC I/0ixF(CR1T
RGSO = OICE&E) ICH A= . EEEAICHRDDS3994 41
HdBEIFENSICHIGESNE T, ZOLT. Y RTLA
RDINTDHODS3994%E UDPWMESICEEBED
ZENTEET, Y RT LROMDDS3994AICDPWM
ESZ24ERLTLV\HD3994(3. DPWMY —X EEIEN
=S
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4F + 2B EHE
gAEJ>FO—-5

DPWMESHAEY —X, TEbh5, thdDS3994M
PSYNCImF&IFI—UNERT MOV —D
WInMNCE > TS NDIBES. ZDESIFDS3994
DPSYNC /Ol FICANETNE T, TDE— KT,
BRIGHTAN EPOSCAAIE T E—TIbenTHY.
TSV RICERTDVEN D I T (R4ZHR), BHOD
DS3994% £ d D155, SEFCEmM LIZDPWMESZ
FERT DL DICHESN/DS3994(3. DPWML > —/N
EMENET,

N—=2 AKX RS 7i(BDS)DH#EE
DS3994TId. /N—X MK & v /3 (BDS)HEEN
IN—=Z RERXEOY bO—ZICHARAFNTINVE T, BDS
(3. DCEROER' v TILDINHI ELCD/ N )LD EE
NEMZHMEITDDICHERTY, ZOKBEICEIDT.
A—HIIE/N—X NI DRBZEES & T 7 1)L
ML RYBDS1/2/3/DETA4 I T— R
ADT2DIENTEFT, 8EY bDBDST— I,
R2ERANOEHBETDIENTEF Y,

F2. SUTRABEBHEIRSR EDPWMEE S RIRSZICE D BEEM

M, LAMP CYCLE PERIOD MULTIPLICATION FACTOR
POSCR1 POSCRO SELECTED PWM
(CR2.2) (CR2.1) OSCILLATOR RANGE (Hz) LAMP OSCILLATOR =40 LAMP OSCILLATOR =20
TO 80kHz (LOFS = 0) TO 40kHz (LOFS = 1)
0 0 22.51t0 55 8 8
0 1 4510 110 4 4
1 0 90 to 220 2 2
1 1 180 to 440 1 1
BDS_Resolution = : BDS_Delay = BDS_Resolution x BDS_8-Bit_Value
LF:0SC

N—X N LW EEBDS Delay®fEHT S &
T—rRSA/NNDOCGAECBITHEAZER L FH A
f=&ExE. U TR AESOkHzZ, N—X MER#ME
167HzELE T N—=XNARRY VDTV T
DEEBEIZ40pus (2/50,000) &R F9, R5ICRT
FOBELWRY Y HEKIRTD/=01213. BDS1/2/3/4
LRI ERIICARTEDICHRELF T,

3. BDS1/2/3/4MDE&EEDHI

BURST DIMMING CYCLE (167Hz/6ms)
CHANNEL | —— (O
CHANEL? —— | O ———

CHANNEL 3 [ e
CHANNEL ¢ o |

5. N=Z NRFEREZ Y A7 ILDF)

»

CHANNEL | REGISTER | DESIRED STAGGER (ms) | STEP RESOLUTION (ps) COUNT PROGRAMMED VALUE
1 BDS1 0 40 0 00h
2 BDS2 1.5 40 38 26h
3 BDS3 3.0 40 75 48h
4 BDS4 4.5 40 113 71h
B N’
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gSAEJ>FO—-5

SUTRNARBT—Z b

DS3994(3. BENRL SV TRITARK T —R b
AT EMATNE T, RIATHBEHR. FZ 22D
ZRANIEARNICEEE CY. SV TRARBESSIC
S<LTHBNRITEBEZBDIENTEL Y, CR3ID
SBO/1/2Ew M. 52 TR THRDEREDIEX % H1H
L& T, O00bMDFEETIIERMIIBAE T BAHTE
(111D)TIF100%EALET, SV THRMLICEE
DS3994h'&H T D& S TRREISEBMIC A
BELNILICUEY bEnET,

SV TRIRBDEE

DS3994I3ZDZ  TREIRM O O U Z=RECTER T D
ZENABET(CRITLFSS =0IC8E). CDESIE
WBIZH U TODDS3994ICHHie T D LA TEE T AN
ZoT7o0v0ENBDY — A OMIETHIEETE
FI(CRITLFSS=1I1288%E). 2> 70OV IR
THERTDEE. FR#M(20kHz~80kHZ)IFLOSCHD
HAFTERBICEOTHRELE T, CDBE. ST
OOV oS TREML > —/NE L TERES NIthD
DS3994~MEHAA & LTLSYNC I/0EVICHAS 1D
fosh. DS3994% 5V TERE ./ —RELTHERT D
ZENTEEY,

7oy onsEnofiisands s, DS3994
BV TRRBHL O —/NELTHELET., ZDIBE
20kHz~80kHzm 2o Oy 2 ZLSYNC I/0IZ#i59 D
BEANHIET, AMBoOvIIE. SUTERKY—2Z
ELTHE=NLDS3994MDLSYNC I/0F fz i3 fthD
VAN DEESEDIENTEET,

CR3MLOFSEw hd. ELWS Y TEBHEEICES
TDEOICERETORLEN DY E T, 20kHz~40kHzD

BRI EIRAT DIHEIELOFSE1ICHRET DRENLDH Y.
40kHz~80kHzZ A9 ©15EIILOFSZOICERET D
WELNH)E T,

& DALLAS M AXIVI

BHDDS3994%2BIT D AT LDIEK
SVTREHOOYOBLUDPWMESHMDY —R &
Lo—\DA T2 avlio>T. E#HMDDS3994%5(E
MEDS > TaBBEET DT LANTERASIEDZ L
NTEET. Z0T7oOvoEBEIOYIIE. AR
ZERET DIMIITIEMEBRZE DO TDS39948 5 TEM
THIELTEEITN RAMZATLDOHIELT
DS3994% DI X7 LERICAHSESZLEETE
F9. H6lE. Y RTLADINTOHDS394IIxF LT
S TBXV/EIEDPWMD NI NODBEHRRE AT 7S
DS3994m&EEmznrL &9,

DPWMY 7 pR&— |

B TN—=X MOEDIC. DS3994(IMOSFETS — b
ROANDT1—TATA TN ERAICENSED
VIR —=bZTNWET(RT7TER), TNICEKDT.
KNSV R=REDERT—NDELDHABEN S X
JAZDRNRICHZoNET, VI MRY—MDRSE
165 THA UICBEESNTINVET,
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ANALOG

BRIGHTNESS
2.0V OR 33V -
2
0.5V OR 0.0V BriHT G DALLAS
< PsYe
RESISTOR-SET LG b53954
DIMMING —— < LAMP FREQUENCY SOURCE
FREQUENCY N POSC DPWM SOURCE
RESISTOR-SET | 4 LOSC
LAMP FREQUENCY
»ercT (B DALLAS
»{ PSYNC DS3994
»ILSYNC | avip FREQUENCY RECEIVER
N POSC DPWM RECEIVER
LOSC
ANALOG
BRIGHTNESS 2.0V OR 33V ~
e
05V OR M BRiGHT  § DALLAS
-4 PSYNC DS53994
DIMMING CLOCK ~{LSYNC | ip FREQUENCY SOURCE
(22.5Hz T0 440H2) »| POSC DPWM SOURCE
RESISTOR-SET /w LOSC
LAMP FREQUENCY
: BRIGHT H' SEMICONDUCTOR
»{ PSYNC DS3994
»{LSYNG | avip FREQUENCY RECEIVER
\V4 POSC DPWM RECEIVER
LOSC
- Y
DPWM SIGNAL [T7 e {B RIGLAS
(22.5Hz TO 440H2) »| PSYNC DS3994
“+-SNC | P FREQUENCY SOURCE
POSC DPWM RECEIVER
RESISTOR-SET | @ AAAALOSC
LAMP FREQUENCY [ | 7
: BRIGHT H' SEMICONDUCTOR
| PSYNC DS3994
»ILSYNG | Avip FREQUENCY RECEIVER
\V4 POSC DPWM RECEIVER
LOSC

ANALOG

BRIGHTNESS STVOR 3.3V
e ——
0.5V O0R 0.0V BRIGHT H' ssMncouuuc*ron
< PSYNC
LAMP CLOCK ol s Ds3994
(20kHz TO 80kH2) > LAMP FREQUENCY RECEIVER
L a POSC DPWM SOURCE
RESISTOR-SET — LOSC
DIMMING FREQUENCY
ey X
»1ereHT @ DALLAS
| PSYNC D53994
P{LSYNC | A FREQUENCY RECEIVER
\V4 POSC DPWM RECEIVER
LOSC
ANALOG
BRIGHTNESS 2.0V OR 3.3V
—P
05V OR0.0f BRGHT 4B DALLAS
< pse
LAMP CLOCK ol sne Ds3994
(20kHz TO 80kHz) o LAMP FREQUENCY RECEIVER
»{ POSC DPWM SOURCE
DIMMING CLOCK
(22 5Hz TO 440Hz) LOSC
ey | Y
»{ereHT @ DALLAS
»{ PSYNC DS3994
P{LSYNC | AP FREQUENCY RECEIVER
\VA POSC DPWM RECEIVER
LOSC
DPWM SIGNAL >
(22.5Hz TO 440H2) (encir (B DALLAS
»|PSYNC DS3994
LAMP CLOCK »1LSYNC | AP FREQUENCY RECEIVER
(20kHz TO 80KH2) \VA POSC DPWM RECEIVER
LOSC
ey | Y
»{reHT @ DALLAS
| PSYNC D53994
»{LSYNC | AP FREQUENCY RECEIVER
\V4 POSC DPWM RECEIVER
LOSC

X6. BHDDS3994 2 M L /35t ICX I 2 BRG]

14
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DPWM SIGNAL
22.5Hz T0 440Hz _
e Ul i
SOFT-START
- SOFT-START (EXPANDED) o
LAMP CYCLE 2 3 4 5 6 7 8 9 10 1 12 13 14 15 16
GAn/GBn
MOSFET GATE DRIVERS ‘ ‘ ‘ | | | | I I I I I I
SOFT-START PROFILE WITH INCREASING MOSFET PULSE WIDTHS OVER
A 16 LAMP CYCLE PERIOD RESULTS IN A LINEAR RAMP IN LAMP CURRENT.
LAMP CURRENT

®7. 71 S5 LPWMEBHEELUY 7 h 25— b

B DALLAS W /1K1 M
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AMTERBREERALAES Y TELY
RXo/0v o (DPWM)RARBDEE
SUTBIUORXIOY VEARBIININE T
EHBICEOTREI DI ENTEL T, DELIEHII.

WITNDOEEHMDIBELARAXNORAET DI ENTE
ERE
K
Rosc = +—
osc

ZIT. SUTERMASE Y DI5513K = 1600kQkHz
T9, FHXIOYVIERMICT T D2IBENEZSTETD
EE KIFHEIHEL 2242 (CR2) (LY 25 DEMID
BESB)ICRT EOICFREDRRME L VUPOSCROE
POSCR1E Y hNBEICE D TREENZADDEDS S
DIDERBIFET,

Bl : S>> TERMAS0kHZzZCRAX 2O Y 2 BREA
160Hz& 155 &K 512DS3994 % 45 4 DIRFBEDIRIR
CDHRETIE. BRoOY UERMERE L TI0Hz~
220HzA8IRT B7=8HICPOSCROEPOSCR1 &2 FNEN
TEOICRETDHENHUET, TNICEDT, B
20w 7328 (Rposc) DETE TIIKA Yk Q skHzIZ 5% E
INFY, TV TAREIENRSE(RLosc)DETETIIK =
1600kQekHz T, ZHIIEIRENEEBARICS > TRIRE
DKEEZBELFT., 2DHEE. EXIFTFEDOLSIC
RLoscERposclci T DIRMBOETBICEREINE T,

1600kQ * kHz
Alosc = —ggqp, -9
4kQ e kHz
R = ——— =25.0kQ
POSC ™ 0160kHz
EROEH

DS399413. FZ 2 XMDCEIREDS3994B8 DV
BREOMAZERL. @AHDEELNILEELWEE
ICENEEDICEDEDICL TN,

AVIN=5D IS XERVINIE. 2VDR Ly 3)L R
ZROIAVNL—Y(R8SR)INDANTHDNMTT
BMoESRZEODTCERINI T, RAEFEARLT
INODEHEZRET DL, BRBETE=YSVM)D
MY TRA Y VR DBRERESNT, S UD
ANBENEEEE NE Do &S A VIN—5ZEMT D
ZENTEEY, PIUVRDBBRZIFBITENLNILT
BESEDE. A VN—INRIBEISELEINGE,
ZLOBEN’ELDEZENDH T,

16

5
Viny )
Y
]
¥ SEMICONDUCTOR
Ry DS3994
SVM A
R
2.0V -
5
)
EXAMPLE: R1 = 10kQ, Ro = 40k SETS AN SVM TRIP POINT OF 10V.

X8. SVWMZ Ly 2 3)l REEDERE

SVMZELLERTNIE. CnNoOBEZERYT S &
NTEXT, BEITIGLU T, SYUMEVZVcll#E T D
ZEICKDTSYMET A =TI DT ENTEZET,

me=20(&ﬁﬁa
]
VecEZZIISVEREEZOD Y2770 MUVLO)EL T
RSN, BEENT7FOJEROEET EHE. ST
MOSFETDERED) () T 5E. DS3994 0 E)(E
LIEWNWEDICLET, VecEZ AT, EXT IR %
B2 THY. Vech' bW FRA Y MTENEE Ve
JAXNCKDEHEDEEZHETE T, CDEZHIF
FAE—TITBDIEIITEFZ A

FREDER

DS3994 3L EBKEEEZF FIIVEMTERLE T,
NI, SoTHA=T SUTBER. mAEE.
PLVBEBEBEDIREAEZHIT DI ENTEZT, DS3994
3. DELSEETIDDF P RIVHBERREICK DI-IBE
ICIRNTCDF v RN ETAE—TILTEEDIHRET D
ZENTEFZIN. BENRELETF P RILDAE
FAL—TINTDEDIIHRETDIEHTEET,
WDz ABERREICAD E, FAULTEAD 7Y — hEh,
DS3994NEEE /=131 > /N\— 5 DDCEEA 7 T/74 >
ITRDETEDF v RILDTFa =TI EShi£FIIRKY
F9, =52, DS399413. 2TV SATHIFT LI,
SUTAEBETRIEICSL>TRESNEBE(S S
BERZR)EEHNICIUTITDEDIKETDIE
LETCTEFT, BEERA ST VEDHREE Y MIL
FEL X IRICHYIFT,

& DALLAS M AXI VI
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MO 7 O—F+— I, DS3994M' &S > T& I -
ERITDAEERLTNET, ERT Y TIERDBY
T9Y,

1)

2)

3)

& DALLAS M AXIVI

BRF L v —DS3994DEREEN=4.5VT
B, MDOBREBEEZY(SVM)ANLDEEH
= 2VCRIMEE. SV T3S LEEA,

ST —DS3994FEEDCA V/IN—FERD
mAEAINLORMELYBEIVEE. DS3994(F
A F—=TNEINEZEFr I amdLED2ELET,
DS3994(3. T IH's=kId D FTMOSFETY — b
DTF1—TA YA DI EHRLIEBNSEET, OV
NO—=ZIE. VTN ERAEEHE T D &I
FOTCTUTHRILEZEEZRBHE LET, 207
DOEMPICEENBAFAEEIETDE, O b
O—ZIEMOSFETT — DT 2 —T A4 A TILD
EMAEELELTOITAISBEDZ ML ABHHS
TIWEKDICLEd, CR3ILUZXZYDLSTOELST1D
HEEY NTESHON=Y A LT NBRE®%ICS T
DEITLTUWEITNIE, DS3994 3 EEMIRIARE
(RTYTAHICANFT, RDBIRTBEESZEZRA
tmEHEINsE. DS3994IIMOSFETS— ~ RS54/
HTFA—TIVL TCTESLBIREBICAY LT,

SUTDEE—\DIEAT Y THRITTDE.
DS399413 5 TDEERREICEITLES, 2T
DEIEIRRETIL. DS3994I35  TERNMBEIC
BB5ESICMOSFETY — hDF1—T 41U %
FBELEFI, Yy—bDOTF1—TFTa A 2ILITEIC

4)

FIRENTHY . DATLNEAFEEZBAZD
SUTBREEERLENEDICEOTNEY, IV
BARNCRIL ORI DLSTOSKIULSTIHEEE Y ~
TEHONEBWB., S T77O08) 77002
RAVIRBICBDE, FUTIFHATNDEDE
AEEINET, ZDIFE. MOSFETT — b RS54/
3T t—JIbenT, 7/\1 RIEEWNEIKREIC
BITLE9,

FEEAIE[EENIEDOR. DS3994(35 0 T1BER
RS INTOEEZEZV Y 7I2H T3 (a—
BIROTEE)DBEEBHRITZTINE T, BEBHEITCII.
BEEZHHETIBHAITEZEIOIC14EZEZT D&,
FrvRIVHBEREICHDEMEL TEDF v HRIL
EREICTFAE—TILLET, 14EOZHTOM.
O bO—31310245 0 THA O EF#LET,
SUTAEBRINENFEE LIBE. DS3994(3Z2D
FrRIDBERREICHDEBRIBFICKHIELTZD
FrvrIamE2ll T —TILLF9d, DS3994
T3, 2ELEBTIDOF v RILHBEEREICE D
EITRTCDF v RINETA =TT DLDICETE
TRDIENTEZIN, BENRELEF VIV
DHETAT—TIVTDEDIEETDIEETE
F9, LWoImABEREICADIF v ILIE. RD
NI HEED I TEEREEIFRLET,

e Vech'UVLOZ Ly 2 3)l RERBICIE T 9 Do

e SYMZLvia)llREaBZ5,

° 9:’\7;?\)1/7]\7—_\4-&_7”/3“50
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DEVICE AND
INVERTER SUPPLIES
AT PROPER LEVELS?

RESET FAULT COUNTER
AND FAULT OUTPUT

FAULT WAIT

[1024 LAMP CYCLES] FAULT COUNTER = 157

STRIKE LAMP
[RAMP AND REGULATE TO

LAMP STRIKE TIMEOUT

FAULT STATE
[ACTIVATE FAULT OUTPUT]

YES /" AUTO RETRY ENABLED?
[ARD BIT AT CR15]

INCREMENT FAULT
COUNTER

OVERVOLTAGE

[64 LAMP CYCLES]

IF LAMP REGULATION
THRESHOLD IS MET

RUN LAMP
[REGULATE LAMP

LAMP OVERCURRENT
[INSTANTANEOUS IF

LAMP OUT TIMEOUT

CURRENT BOUNDED BY [SEE REGISTER CR3]

LAMP VOLTAGE]

ENABLED VIA THE
LOC BIT AT CR1.0]

MOSFET GATE DRIVERS ENABLED

9. EELETO—Fr— b

18

= DALLAS

[ SEMICONDUCTOR

AKX



4F ¥ RN BENE
gSAEJ>FO—-5

LIRS Dl

DS3994ML 225V Y TaR4IRLET, LIRS
EEY MDFELNRBIIRAR=—UEORICEEEH SN
ThEY,

R4. LRIV T

BYTE BYTE FACTORY
ADDRESS | NAME DEFAULT* BIT7 BIT 6 BIT5 BIT 4 BIT 3 BIT 2 BIT 1 BIT O

FOh Reserved 21h — —
F1h Reserved 43h — —
F2h Reserved 65h — —
F3h Reserved 77h — —
F4h CR1 20h DPD FRS ARD RGSO DPSS LFSS POSCS LOC
F5h CR2 08h BVRS LD1 LDO 0 1 POSCR1 | POSCRO | UMWP
F6h Reserved 00h — — — — — — — —
F7h Reserved 00h — — — — — — — —
F8h BDSH 00h Burst dimming stagger for channel 1.
Foh BDS2 00h Burst dimming stagger for channel 2.
FAh BDS3 00h Burst dimming stagger for channel 3.
FBh BDS4 00h Burst dimming stagger for channel 4.
FCh CR3 00h LOFS IGO SB2 SB1 SBO LST1 LSTO SLOPE

FD-FFh Mgfnegry 00h EE EE EE EE EE EE EE EE

FCNIIHEFERICRESNAET T AL METEEPROMICREENTINE Y,

& DALLAS M AXIVI 19
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F4h : #lffILL. 241 (CR1)

BIT NAME FUNCTION

Lamp Overcurrent

0 LOC |0 = Lamp overcurrent detection disabled.
1 = Lamp overcurrent detection enabled.
POSC Select. See POSCRO and POSCR1 bits in Control Register 2 to select the oscillator range.

1 POSCS | 0 = Connect POSC to ground with a resistor to set the dimming frequency.
1 = Connect POSC to an external 22.5Hz to 440Hz dimming clock to set the dimming frequency.
Lamp Frequency Source Select

> LFSS 0 = Lamp frequency source mode. The lamp frequency is generated internally and sourced at the LSYNC

output for use by lamp frequency receivers.

1 = Lamp frequency receiver mode. The lamp frequency must be provided at the LSYNC input.
DPWM Signal Source Select

3 DPSS | 0 = DPWM source mode. DPWM signal is generated internally, and can be output at PSYNC pin (see RGSO bit).
1 = DPWM receiver mode. DPWM signal is generated externally and supplied at the PSYNC input.
Ramp Generator Source Option

4 RGSO | 0 = Sources DPWM at the PSYNC output.
1 = Sources the internal ramp generator at PSYNC output.
Autoretry Disable

5 ARD | O = Autoretry function enabled.
1 = Autoretry function disabled.
Fault Response Select

6 FRS |0 = Disable only the malfunctioning channel.
1 = Disable all channels upon fault detection at any channel.
DPWM Disable

7 DPD |0 =DPWM function enabled.

1 = DPWM function disabled. DPWM set to 100% duty cycle.

20
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F5h: #lfiIL 242 (CR2)

BIT NAME FUNCTION
User Memory Write Protect
0 UMWP 0 = User Memory Write Access Blocked
1 = User Memory Write Access Permitted
DPWM Oscillator Range Select. When using an external source for the dimming clock, these bits must
1 POSCRO be set to match the external oscillator’s frequency. When using a resistor to set the dimming
frequency, these bits plus the external resistor control the frequency.
DIMMING CLOCK (DPWM) K
POSCR1 POSCRO FREQUENCY RANGE (Hz) (kQ-kHz)
0 0 22.51055.0 1
2 POSCR1
0 1 4510 110 2
1 0 90 to 220 4
1 1 180 to 440 8
3 Reserved Reserved. Should be set to one.
Reserved Reserved. Should be set to zero.
Lamp Disable. Used to disable channels if all 4 are not required for an application.
NUMBER OF ACTIVE
5 LDo LD1 LDO CHANNELS DISABLED LAMP CHANNELS
0 0 All Channels Enabled 4
0 1 4 3
1 0 2/4 2
6 LDA1
1 1 1/2/4 1
Bright Voltage Range Select.
7 BVRS 0=0.5Vto 2.0V
1=0.0Vto 3.3V
F8~FBh : N\—X AKX R % 7(BDS1/2/3/4)
BIT NAME FUNCTION
0 BDSCO
1 BDSCH
2 BDSC2
3 BDSC3 8-Bit Programmable Counter That Staggers the Start of Burst Dimming. 00h = Oms stagger. Setting
4 BDSC4 the stagger longer than the burst dimming cycle results in the channel never turning on. See Table 2.
5 BDSC5
6 BDSC6
7 BDSC7

& DALLAS M AXIVI 21
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FCh: #lffiIL X% 3 (CR3)

BIT NAME FUNCTION
BRIGHT Analog Dimming Slope Select
0 SLOPE 0 = Positive Slope
1 = Negative Slope
STRIKE AND LAMP OUT TIMEOUT IN LAMP
SHEQUENCVIGHE P=5 EXAMPLE TIME OUT IF
LST1 | LSTO | | AMP OSCILLATOR = | LAMP OSCILLATOR = | LAMP FREQUENCY IS
1 LSTO 40kHz TO 80kHz 20kHz TO 40kHz 25kHz OR 50kHz
(LOFS = 0) (LOFS =1)
0 0 32,768 16,384 0.66 seconds
0 1 65,536 32,768 1.31 seconds
1 0 98,304 49,152 1.97 seconds
2 LSTH
1 1 131,072 65,536 2.62 seconds
Note: The strike frequency boost does not affect this timeout.
LAMP STRIKE FREQUENCY BOOST SELECT
LAMP STRIKE EXAMPLE STRIKE FREQUENCY IF
8 SBO SB2 | SB1 SBo FREQUENCY BOOST LAMP FREQUENCY IS 50kHz
0 0 0 0% 50kHz
0 0 1 14% 57kHz
0 1 0 23% 61.5kHz
4 SB1
0 1 1 33% 66.7kHz
1 0 0 46% 73kHz
1 0 1 60% 80kHz
5 SB2 1 1 0 78% 89kHz
1 1 1 100% 100kHz
Invert MOSFET Gate A and Gate B Driver Outputs
6 IGO 0 = Do not invert GA and GB outputs.
1 = Invert GA and GB outputs.
Lamp Oscillator Frequency Select
7 LOFS 0 = 40kHz to 80kHz

1 = 20kHz to 40kHz
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12ChES
MTOBEIZICCT—YEEDHRBIC—MRICERS N
9,
VRAITFINAR VY RAITINARINZ DL —T
TINAZZHHLFT, YRYT/NAZE, SCLoOv o
JNIVR, STARTEM., BELUOSTOPRMHZERLFT,

AL=TFNA R : AL—TF/INA IV AT DERIC
IELTCTF—72RZELFT,

INZATA RIVERIZIEED— : SDAESCLOMmAAYIE
TOTA4TTODYINARREIZH D EEDSTOPE G
&ESTART A DE DRFRE

STARTZA4 : STARTE &S, A L—T EDOHfMIzET—5
R ERRY DIOICYRINER L FT, SCLAY A
DEIZSDANNA IS O—IIBF D&, STARTEAA
RELFT, BUEYAITICDNTIE. 914300
MESBLTLLES L,

STOP%f4 : STOPERMIE. RL—TEDTF—FEEAE
BT TDEOICVAINERLF T, SCLAYV A DRBIC
SDAA' O—"'S/N\1 I8 T DE. STOPRENEREL
9, BYLEYAITICDN\TIE. 91V T7H%
SRBLTLEE 0,
RESTARTRM : VX H 3. 1EDTF—YEEDREIC
RESTARTRUAZFER T DI EICKDT. BREDT—%
BRI CH R T —YEREESICHBIT D%
KLFET, REXY— NI, T—IEXRZRHBTDHE
DAEYT RLZAZHBTDHIC. BE. SHEY
EERICERINE T, RESTARTREFIZ. BED
STARTRHEEBFKICEHSENE T,

BYBYA I TICDNTIE, 9143 VT0RESRBLT
FEEN,

Ev FEiAd : SDADERII. SCLAO—REDBIC
ThNn2WELHY FT, SDADTF—HIE. SCLD/NA
INIVZDEEBH L0 Y b7y TER—IL ROFBE
EAmICEER. BMH DAREZEDREER-ZITNT
BIFEEFEARI088), 7—~Il3. SCLOizEWUT v
DOBIZT/INA R T MADETNET,

Ew MHREY  EAAFIEORREIC. YAFIIEY L
SRERY ARICSCLMDIL EY Ty DRID@E Ry N7y
RS (102 0R) SDANZ S A V=BT 2WELH )
F9. T/NAZUIRIDSCL/ X)L ZDIL T’ T o TSDA
DET—FEY REDT AL, 2OTF—FEY M3
BEDSCL/NIVZADII EY Ty OTEMICKEYET,
TVRHIE. AL—=ThoEY haZABmoT\DEE%E
S, INTOSCLyOY /NI A =L/ LF T,
HESRIOE(ACKENACK) : EEERICEACK) £/-I3EE
RIS (NACK) L. EIZ. /N MEREAIIEESIND
OEFBMDEY hTY, T—F%EFETDT/ 1 X(GEW
DV RY, FEIIEBAZHFDZL—T)IF. 9BBD
Ev MRICEPOZRETDIEICKDTACKERL T,
TINA I, OBFBBHDE Y hRICTEZXRETDIEIC
LDTNACKEIRL 9, ACKENACKDY A 2T
(R10)I13. ZDfbaRTOEY FERAAZAEFL T,
ACKIZ. FNA AW F—FEELLEELTNDIED
R TT, NACKIZ, B O— T U RZEERTTD1=0
ICERENEN. HELLIETFNAZINTFT—5E5ZELT
WEWhWZEERLET,

= 1

tBUF

\

< iLow » <_IR [F—»
|

[k Xk
!

L i m—
SCL
- T <>}
> tHD:STA (T ——

tHD:DAT

NOTE: TIMING IS REFERENCED TO Vi max) AND Vigin).

STOP START l-— tsu.DAT

JLh

tsu:sTA

REPEATED tsu:sTo
START

K10. 12CH 4 2 VI
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INA FEAG 1 N1 PEBRAAKIFT. YRINBRL—TIC
ImEXEnd8E Y hDOBWM(MSBEIH) & XL—TN5
NRAINDIEY MNERICETHR NI T, VAN
EETD8EY MIEY FEBRAADERICLIN DT
Thon. ERLEEFIEY SR DEEZR I\ TEHRA
mongd,

INA RERERY /8 BRI, RAL=T R ST I
D8EY MEHRIEXEVRINDIL—TADIEY bD
ACKZEZIINACKM W &9 o AL—THBVY RIS
X (MSBS&EEE) SNd8E Y hbDIBHRIF. AIEZDEY b
S DERERNTYRZICEL > TaHAIDN., YIS
IIEY hERADEZEZA N TACKZXEEFELEHED
T—YNNA hEZELET. AL—THSDADHIHZ
VARAZICRTOICIE. YRAZIITRIR/NA MEFREW IS
LU CNACKZRL CBEZRTIDRENH I FT,

Z2L—TPRLZRNA b 1 12CXZREDEZRL—T T
STARTEHAHD T CHIEEINDAL—T 7 RLIBE
INA MIIBELE T, AL—TT7 R/ MET1)IL.
EU7TEY MIRAL—=T7RLREEA. B MIEY K
ICRWEY hEEATINET,

DS3994MZ L—T7 RL-XIF101000Ag (2¥)T9,
Z T, Apgld7 FL RUmF(Ag)DIET T, TDT77 KL
HFICEDT. FINARFI2DDRAL—T 7 RLZD1D
ICISETDZENTEET, R/IW = 0ThNISIEL
2AL—=TF7RLZAEZEZTALZEICEDT. YR
2AL—=TIIF—5%EERHFT, RIW = 1THNII.
VAL —ThoF—5amAB) 9, REX
ZL—=TTF7RLZWEETAEINDE. DS39941FV RS
DBIDICCTINA REBELTNDEDEHIRIL. D
STARTREENRESND I TEEEZERLZT T,
AEVYFPRLRI2CERAZBER. YIFIIATE
TP RLUZZRELTRAL—THTF—YEIBINTREAE!)
NBEERIDRENHIET, ATEUT7RLRIIF.
BZ. AL—T 7 RLZINA MIHL< 2AHENERIC
EEIND2EBD/NA M T,
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7-BIT SLAVE ADDRESS

ﬁ_JH
T T T T T T T _
’—>|1o1000A0RNv}<—\
1 1 1 1 I/I 1
MOST Ao PIN VALUE DETERMINES
SIGNIFICANT BIT READ OR WRITE

B11. DS3994MD AL —T7 RLZ/NA b

12CiEfE

Z2L—=TADTF—=FINA FDEAH : YA HIE. START
FHDER. AL—T7 RLZ/INA ~MRW=0)DEAH,
XEYFPRLRADELAHR. T—FD/INA hDERAAH.
BRUSTOPRHEDERETORENHIE T, VR
IR TD/NA NEIAAEIERICZ L — T DHERIEE %=
SAMBDRELNHYE T, HELLIIRI2ZSRLT
<IEEN,

HRINER—1) 4 : DS3994(FEEPROMICE =R T
UM, RBZEEPROMICEZ AT T=OICSTOPRMED
#ZICEEPROMEZ A AB5E (tw) &2 ELE L E T, EEPROM
DERAABEEHDS399413ES—EHD=H. D
AL—TF7RLZADSEICH L TRERIBOELE A,
COBREEFBEL T, DS399407 KL XEBEERIE
9252EICEDT. DS3994D T — 5 SEEMHHEE(
REBRDT—HINA NEBZRALIENTEET, HBR
ISER—1) I hdAEE LT, twhERXE-EA
RBEITDDEFODTHSDSI994ICEEEZRAAZETTD
HEDHYFT,

EEPROMEAZH A )L : $RFERILCDS3994DEEPROM
ICERLAARELEIEIT. [Nonvolatile Memory
Characteristics (REFEMEXTUHFY)IRTEEINT
WEd, TOREKRIE. T—AMT—IDERLIZEEICH
IT5HDTY, BIAFEERTITOEEITIE. DS3994
IIBEIDICELDERAAT A VI ENETEHZ EN
TZF9,

AL—=ThSDF—FN1 bDFERY : L—ThH5
B—/\1 FaFGAED=HDIC. YAZI3. STARTHED
8. RW=0ICEDRL—TT7 RLZ/INA FDERAH,
AEYT7RLADERAH. RESTARTEREDERK.
RW=1ILBDRL—TT7 RLZADERAH, EREDIRT
ZRINACKERFDOTF—F /N1 FDHFEY . BXV
STOPRHDERETNE T, FLLIIR12EZ5R
LTSN,
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COMMUNICATIONS KEY NOTES
WHITE BOXES INDICATE THE MASTER IS
START ACK I:l CONTHOLLING SO MASTER 1) ALL BYTES ARE SENT MOST SIGNIFICANT BIT FIRST
El STOP 28; I:l D e D IGATE THE SLAVE[S 2) THE FIRST BYTE SENT AFTER A START CONDITION IS
ALWAYS THE SLAVE ADDRESS FOLLOWED BY THE
READ/WRITE BIT.
REPEATED | KK XX X | 8-BITS ADDRESS OR DATA
Elp+: AT
WRITE A SINGLE BYTE
T T T T T T T T T T T T T T T T T T T T T
|S|101000A00|A| MEMORY ADDRESS |A| DATA |A|P|
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
READ A SINGLE BYTE
T T T T T T T T T T T T T T T T T T T T T T T T T T T T
|S|1O1000A00|A| MEMORY ADDRESS |A|SR|101000A01|A| DATA |N|P|
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
K12. 12CBEDE
PTVr—2a ViR ERERDEIR

HiBI2ZC/NZ EICH D EHDDS3994D
7 RLRIEE

&DS39941F. 7 RLZAA(Ag) DIREICEDIN\T
2DODAL—T 7 RLZDIDIZIEELE T, T/N1 R
D7 RLZIBEICDNTIE. [I2CEBEINIEEZSBLT
<IEE

ERODTHYITI T

BEROEREBDHIC. &VecEZ0.0TuFF /21T
0.1UFDIAVFUHTONDICTFHY TU L IFT BT %
WEBLEY, SREDES I VIREEEI VT UYE
EAL. NL—2A V05 2EBADELT B0
IZVecE Y EGNDE VD TEBBYURL ICOVFUH%E
BTSN,

RMSS >V TERDEE

BHESEEER (K 13)DIEMEERBIT. S TBRERTE
LET . BRREMNZIZEZRTHANIE. R8 = 1400
IIEMARMSD T > TERICH L F T PREDEKE
SV TERICN T DIENBERE T DRUSIRDBI T,

1

R8 =
V2 x ILAMPRMS)

& DALLAS M AXIVI

SMTITERRDERIS. AT LEEDOMRELS IR MC
AREKRELE T, 2OD0RLEZRAINTITERMIE

=

o2 XENFRIVMOSFETTY,

N= > Z213DS3994M20kHz~80kHzD B )R ¥ & T
FEL. MOSFET RS A /N\HEFEIRETDENERFIC
28%~35% DT 1—TA A TZINTEETDLDSIC
EMILEBIRTDBELHUE T, b URE T
HERTBREOICEREINS SV BEMEEICHASE0D
TRITNISEY F A, Fz. =R/ ZRMADIEIRS LU
AVFTOT U ZDFEEERETT DRENH T, Ino
T RTLDMEBEBERLEDRAEICZREEE S
RIEIHTT, RS, 12VDA 2V NN—FER.
438mm x 2.2mmD > > THEHICFERAINTID
NS ZADEHEERLE T,

nF+ #*)VUMOSFETIZ. OV I LNIVMESTEET D
EIFOF+RITENWZ LY 3)L REE. MEEZFKIC
LCnF v RIUMOSFETDEIEEZFHIFR T DR INA
B, BFOBBERZCBZZLIBTDDIC+RES\E
REXZRMATCWDREN DY E T, BABEEF AV
N—5BREEDIBULETHDRENHIFT, &
5iC. 27— MEMIE. [Recommended Operating
Conditions (G#ZEENESRM) IR TEE S N/QeRE T
TR EFtB A, BBESOP-8/Vy o — U TRMHESI N
TWBT217)IbnF ¥ RIUMOSFETDZL I nod
THEEBSITHBELET,

ROII, FEEELQE CTHER S NDIMITDEBNBZS IO
VT DOHREZTRLET,
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R5. b5 RADITHE

PARAMETER CONDITIONS MIN TYP MAX UNITS
Turns Ratio (Secondary/Primary) (Notes 1, 2, 3) 40
Frequency 40 80 kHz
Output Power 6 W
Output Current 5 8 mA
Primary DCR Center tap to one end 200 mQ
Secondary DCR 500 Q
Primary Leakage 12 uH
Secondary Leakage 185 mH
Primary Inductance 70 pH
Secondary Inductance 500 mH
Center Tap Voltage 10.8 12 13.2 \
Secondary Output Voltage 100ms minimum 2000 VRMS
Continuous 1000
E —RBRIIEV YTV TREDNA T 7A5BELET,
A2 BT, DREREBAED—IREROMTHRELZETT,
E3:40: 11F. 438mm x 2.2mm= > % 12VERTERE T DIBEDRMBEE T, #L<IE. 7TUr—3>/—K3375
ZSRLTEE 0,
®6. BRBS LUV T Y OBRHA K
DESIGNATOR QTY VALUE -I;;I)'if:_A;;SCE ngngggé;;UNﬁrE NOTES
R1 1 10kQ 1 — —
R2 1 1215);3 Qto 1 — See the Setting the SVM Threshold Voltage section.
9
A3 C | e | SISINIC | ion sscton 0 determine valve.
4 | e 1 SISINIC | non sscton 0 determine vatve. -
R5 1 4.7kQ 5 Any grade —
R6 1 4.7kQ 5 Any grade —
R7 1 4.7kQ 5 Any grade —
R8 1/Ch 140Q 1 — See the Setting the RMS Lamp Current section.
Capacitor value will also affect LCM bias voltage during
C1 1/Ch 100nF 10 X7R power-up. A larger capacitor may cause a longer time
for VpcB to reach its normal operating level.
c2 1/Ch 10pF 5 +1000ppm/°C | 2kV to 4kV breakdown voltage required.
Capacitor value will also affect LCM bias voltage during
C3 1/Ch 27nF 5 X7R power-up. A larger capacitor may cause a longer time
for VpcB to reach its normal operating level.
C4 1/Ch 33uF 20 Any grade —
C5 1 0.1uF 10 X7R Place close to Vcc and GND on DS3994.
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1B (D%
SUPPLY VOLTAGE
Voo =5V £10% (5V +10% TO
24V +10%)
+
g;05 N J_C .
ANALOG BRIGHTNESS —>{ BRIGHT Vee g
ri DUAL POWER
EXTERNAL DIGITAL PWM INPUT/ q_pf psync suM | MOSFET
INTERNAL DIGITAL PWM QUTPUT TRANSFORMER
EXTERNAL LAMP FREQUENCY INPUT/ <q_p» /—\ CCFL LAMP
INTERNAL LAMP FREQUENCY OUTPUT LSYNC_ GAn I 4 #) % 2 -
= DALLAS }
[ SEMICONDUCTOR 03 R8
LOSC  DS3994 -
\N\/\,—@®
POSC a8 | - *) {7
Vee {
R3 < R4
R5< R R7 ovon e LAMP VOLTAGE MONITOR
<o FAULT
| LAMP CURRENT MONITOR
- A, LCMn <—| |
CONFIGURATION{‘ > Cl
PORT >l sol \V
g A0 GND —:&
NOTE 1: ONLY ONE CHANNEL SHOWN TO SIMPLIFY DRAWING.
NOTE 2: SEE THE COMPONENT SELECTION SECTION FOR RECOMMENDED EXTERNAL COMPONENTS.

R13. 1REEBEEIE
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REBEEOB(RESE)

4.7kQ 47kQ

A
+AANA

CONFIGURATION /%
PORT

4

SDA
SCL
A0

DEVICE SUPPLY VOLTAGE INVERTER SUPPLY VOLTAGE
(5V+10%) o 0 (12V = 10% TO 24V = 10%)
R2
BULK POWER
o 0PEN SYM SUPPLY
= CAPACITANCE
- : T
OFF/RESET = CLOSED = DALLAS
03991, J
cc |
GND
ANALOGBRGHTNESS —={BRGHT " TOFACHANNELS
DPWM SIGNAL PSYNG DUAL N-CHANNEL
INPUT/OUTPUT POWER MOSFET
LAMP FREQUENCY
INPUT/OUTPUT Lsvne | +
1050 N i #) 5V 3 Cr
POSC 3
I
)
R3< R4 *) < o
GB — m ’1 T Rrg
T v <
< FAULT N a0 N1 {7
¢

<
<Hre
WA+

T

(MM
1
:{iﬁf«

-—— = e e

CCFL
LAMP A

CCFL
LAMP B

LCM . “ o
! % 0
L1d * ic
LM339 _g % CCFL
f ~——o . LAMP C
= é 3T
_lle ¢
0
+ +t 3 A N
% j corL
— — o LAMP D
oD ° %7 W T Rrg
Y
14, Fv R2IVEERS > TOZEEELO
Fv 715k Nyr—o
TRANSISTOR COUNT: 53,000 B/ —U5HR(3. japan.maxim-ic.com/DallasPackinfo
HIBBIEE 0,

SUBSTRATE CONNECTED TO GROUND
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VEILSHEETELSEBROAKZEE T DEMNZERLE T,

28 Maxim Integrated Products, 120 San Gabriel Drive, Sunnyvale, CA 94086 408-737-7600

MAXIM s a registered trademark of Maxim Integrated Products, Inc.
BDALLAS is a registered trademark of Dallas Semiconductor Corporation.
© 2006 Maxim Integrated Products, Inc. All rights reserved.

7169 -0051 RRMHMBEXFHERTEHE3-30-16 0K VU L1E)
TEL. (03)3232-6141 FAX. (03)3232-6149

VFEVLARRZ2ICVFLEHBIHEATINZEBUADRBOERICOVWT—IEEZALVNIRETT., EEFFSI 2V AIRESNTHEEA,




