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ABSOLUTE MAXIMUM RATINGS
Voltage on Ve, SDA, and SCL

Relative to Ground...........c....ccoooiiiiiiiii -0.5V to +6.0V
Voltage on Leads Other than Vcc,
SDA,and SCL.........coviiiii, -0.5Vto (Vcc + 0.5V),

not to exceed +6.0V

Operating Temperature Range ............ccccceeen -40°C to +85°C
EEPROM Programming Temperature Range ......... 0°C to +70°C
Storage Temperature Range .............ccoceeeevennn, -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 \
) 0.7 x Vce +
Input Logic 1 VIH Vee 03 V
. 0.3 x
Input Logic O \ -0.3 \%
p g IL Voo
SVM Voltage Range VsvMm -0.3 V8c3+ \
BRIGHT Voltage Range VBRIGHT 03 V%% + v
LCM Voltage Range VLcMm (Note 2) -0.3 V%)C:; \
OVD Voltage Range VovD (Note 2) -0.3 V8c3+ \
Gate-.Drlver Output Charge QG 20 nC
Loading
ELECTRICAL CHARACTERISTICS
(Vce = +4.5V to +5.5V, Ta = -40°C to +85°C.)
PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
GAa, Gp loaded with 600pF,
Supply Current lcc 4 channels active 12 16 mA
Input Leakage (Digital Pins) I -1.0 +1.0 pA
Output Leakage (SDA, FAULT) Lo High impedance -1.0 +1.0 pA
Low-Level Output Voltage VOL1 loL1 = 3mA 0.4 v
(SDA, Fault) VoL2 loL2 = 6mMA 0.6
Low-Level Output Voltage _
(PSYNC, LSYNC) VoLs | loLs = 4mA 0.4 v
Low-Level Output Voltage _
(GA. GB) VoL4 loLa = 4mA 0.4 \
High-Level Output Voltage _ )
(PSYNC, LSYNC) VoH1 | IoH1 =-1mA Vee - 0.4 v
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ELECTRICAL CHARACTERISTICS (continued)
(Vce = +4.5V to +5.5V, Ta = -40°C to +85°C.)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
?(;ih-ég\gel Output Voltage Vomp lot2 = -TmA Vee - 0.4 v
UVLO Threshold—V¢c Rising VUVLOR 4.3 Vv
UVLO Threshold—Vcc Falling VUVLOF 3.7 V
UVLO Hysteresis VUVLOH 100 mV
SVM Threshold VsymT 1.8 2.0 2.2 \
SVM Hysteresis VSVMH 50 mV
LCM and OVD Source Current 4 pA
LCM and OVD Sink Current 4 uA
LCM and OVD DC Bias Voltage VDcB 1.35 \
LCM and OVD Input Resistance Rpce 50 kQ
Lamp Off Threshold VLot (Note 3) 0.3 0.4 0.5 \
Lamp Overcurrent Threshold ViLoc (Note 3) 1.8 2.0 2.2 V
Lamp Regulation Threshold VLRT (Note 3) 0.9 1.0 1.1 \
OVD Threshold VovDT (Note 3) 0.9 1.0 11 \
Lamp Frequency Range fLF:0sC 40 80 kHz

Lamp Frequency Source

fLFs:ToL | LOSC resistor £2% over temperature -5 +5 %
Frequency Tolerance
Lamp Frequency Receiver o
Duty Cycle fLFRDUTY 40 60 %
DPWM Frequency Range fD:0sc 22.5 440.0 Hz
DPWM Source Frequency , o o
Tolerance fosr:ToL | POSC resistor £2% over temperature 5 +5 %
DPWM Receiver Duty Cycle fDFE:DUTY 40 60 %
DPWM Receiver

fDR: 22.5 440.0 H
Frequency Range DR-OSC ‘
DPWM Receiver
Minimum Pulse Width torR:MIN | (Note 4) 25 Us
BRIGHT Voltage—Minimum
Brightness VBMIN 05 %
BRIGHT Voltage—Maximum
Brightness Vemax 2.0 v
Gate-Driver Output Rise/Fall Time tR/F CL = 600pF 100 ns
GAn and GBn Duty Cycle (Note 5) 44 %
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I12C AC ELECTRICAL CHARACTERISTICS (See Figure 9)

(Vce = +4.5V to +5.5V, timing referenced to V| (vax) and VIiH(MIN), TA = -40°C to +85°C.)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
SCL Clock Frequency fscL (Note 6) 0 400 kHz
Bus Free T.irlne Between Stop and {BUF 13 us
Start Conditions
gglr?dﬁ:gﬂne (Repeated) Start HD'STA | (Note 7) 06 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 tR (Note 8) 02.?C+B 300 ns
SDA and SCL Fall Time tF (Note 8) 20 + 300 ns

0.1Cs
Stop Setup Time tSU:STO 0.6 us
Egeij;r;d SCL Capacitive Ce (Note 8) 400 oF
EEPROM Write Time tw (Note 9) 20 30 ms
NONVOLATILE MEMORY CHARACTERISTICS
(Vcc = +4.5V to +5.5V)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS

EEPROM Write Cycles +70°C (Note 10) 50,000 Cycles

Note 1:
Note 2:

OVD pin for up to 1 second.

Note 3:
Note 4:

Voltage with respect to VDCB.
This is the minimum pulse width guaranteed to generate an output burst, which will generate the DS3984’s minimum burst

All voltages are referenced to ground, unless otherwise noted. Currents into the IC are positive, out of the IC negative.
During fault conditions, the AC-coupled feedback values are allowed to be outside the Absolute Max Rating of the LCM or

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 DS3984’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:
Note 6:

dard-mode timing.
Note 7:
Note 8:
Note 9:
Note 10: Guaranteed by design.

After this period, the first clock pulse can be generated.
Cp—total capacitance allowed on one bus line in picofarads.
EEPROM write time applies to all the EEPROM memory. EEPROM write begins after a stop condition occurs.
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This is the maximum lamp frequency duty cycle that will be generated at any of the GAn or GBn outputs.
I2C interface timing shown is for fast-mode (400kHz) operation. This device is also backward compatible with 12C stan-
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(Vce = +5.0V, Ta = +25°C, unless otherwise noted.)
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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
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DPWMBER A E T Di=bD o0y U ERYER O Y )
ZEBEELF T, FEXEIOYIIFCRTICHINTPOSCS =
1E5E L. POSCimFIcoEh o22.5Hz~440HZES
HEIML TSI DN, £/213DS3984mouOy o %=
DS39840)%$)E%§L:J:D‘C_¢._EE?%J(CR1L:Zb(,\‘C
POSCS = 0&LBRE)ZENTEEY, BEDIES

Eﬁﬁ@ﬂﬁCﬁ? mr“€%ﬁwié_tugjt
BESNET, TNOSD2DDAENXIOVIA T aY
IERIITRENTNE T, ABHXAIOYIHRBTER
InNadh. ABHhoEBEINDNICEERLEL. FRED
BABIOYVIERMICY Y FIEDHICIF. CR2H
MDPOSC1&EPOSC2E Y MESRE LRITNISE Y FH Ao
DPWMEENRETERTNDIES. TDT1—T 4
YA OI(TEHES Y TOEE)IFBRIGHT A IZERM
9RO T FOJBEICKI O THIEINE T,
0.5VAZTE5BRIGHTEEXE T D&, DS398413&%/)
DIN=ZANFA1—TA AL TEMEL. BRIEDEE
BEEHY., —AT. 2.0VABZDEETIZ100%D
N=ZANF1—TFAHA47IL(THEHLE, S TITEIC
BESnd) R RADEEREICKIET, 0.5V~
2VOEBDEETIE. T1—T 141 7IISRIMEE

100%MDET Z7ICZELE T,

& DALLAS M AXI/VI

e —s 57 2.5 —A5
3. DPWMY — X DI A T3>
RIS T AR 1172 DPWMIESIZPSYNC /O FIC Hi)
SA(CRIZBLTPGSO = 0 F5). fDDS398410
—r BT ENTEET, ZOTECEST, V2F4

WD NTDHODS3984%[F LDPWMESICEH=ES
ZENTEEFT, VRATLRTHODS3984RIC
DPWMESZEM L TL\&DS3984(IDPWMY —X &
HFiEnE9d,

DPWMESAH. dDDS3984MPSYNClmF. &/zld
HOMDI—TFHERT DY —ZADIVTNADAEE — X
ICED>2TExLONDBEE. €NIEDS3984MPSYNC
/0w FICANSTNE T ZDOTE—-RIZHNTIE.
BRIGHTE X UPOSCAAWEET =TI THY.
T2V RICEBLBITNIEBY I EA(R4IZSER),
BHDDS3984N'RETHCERINDIBE. HEMTER
EN2DPWMESZERTY 2L D@ T n/zDS3984
IIDPMWL o —/NEMFIENE T,

S VT RARSER

DS3984(3. WEBCTEBD SV TRERM IO Y U &%ER
(CRTICHIVTLFSS = 0LFBBE)ITDIENTE, Ehz
WMEIZIE L TDDS398A4ICHIE T DN FicldZ T
o0V AN — AN SHEE(CRTICE VT, LFSS =
EHE)T DI ENTEEY, SVTV/OVIERNET
£ 25E. ZDRIKRE(40kHz~80kHZ)IILOSCIC
?ﬁ’f;u?“é%“ﬁﬁ?%ﬁt_otD’Cﬁﬁiéhi?o ZDBE.
DS3984FZ v TARHMY —RELTHAELE T,
BERS. SVTARBOL—/NELTEREN:
DDS3984ZzFHES ED/=HIC. Z>ToOvoh
LSYNC I/OlmFICHAT DN 5TT,

Sr7o0vonaEnofisensdiss. DS3984
B TRRHML o —/NELTHELEZT., ZDIFE
40kHz~80kHzD - O v 213, LSYNC I/Oim~+ Mg
ENBINEBYEEA. ABIOVIIE. ST
BRE) — X E L TEBR S /= DS3984MLSYNC 1/0
noh XEERIDY IS BoNET,
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ANALOG
BRIGHTNESS 70V
’ —_—>
0.5V BRIGHT H’ SDEMAICONDUCTOR
<« PSYN
RESISTOR-SET L:YNE D594
DIMMING —— <
N LAMP FREQUENCY SOURCE
FREQUENCY N POSC DPWM SOURCE
RESISTOR-SET | A LOSC
LAMP FREQUENCY ——
: BR|GHT H' SEMICONDUCTOR
»{ PSYNC DS3984
P-1LSYNC | AMP FREQUENCY RECEIVER
V4 POSC DPWM RECEIVER
LOSC
ANALOG
BRIGHTNESS 2.0V
R
0.5V BRIGHT ﬂ, SDEMAICONDUCTOR
-4 PSYNC DS3984
DIMMING CLOCK ~|LSYNC | i FREQUENGY SOURCE
(22.5Hz TO 440Hz) »| POSC DPWM SOURCE
L
RESISTOR-SET /’w 0s¢
LAMP FREQUENCY
: BR|GHT H' SEMICONDUCTOR
»| PSYNC D53984
»ILSYNC | AP FREQUENCY RECEIVER
V4 POSC DPWM RECEIVER
LOSC
DPWM SlGNAL E E E = BR|GHT H' SEMICONDUCTOR
(22.5Hz TO 440Hz) »| PSYNC DS3984
< SNC | \ip FREQUENGY SOURCE
POSC DPWM RECEIVER
RESISTOR-SET | +™eAAANALOSC
LAMP FREQUENCY ~—— \V/
»1 BRIGHT H' sewcounucron
»| PSYNC DS3984
PILSYNC | i FREQUENCY RECEIVER
\V4 POSC DPWM RECEIVER
LOSC

LOSC

DIMMING CLOCK
(22.5Hz TO 440Hz)

BT §m DALLAS

¥ SEMICONDUCTOR

ANALOG
BRIGHTNESS 70V
05\/ BRlGHT H' SEMICONDUCTOR
< PSYNC
LAMP CLOCK ol svic Ds3984
(40Hz TO 80KHz) > LAMP FREQUENCY RECEIVER
- POSC DPWM SOURCE
RESISTOR-SET —] LOSC
DIMMING FREQUENCY
»orch (@ DALLAS
»| PSYNC DS53984
P{LSYNC | AP FREQUENCY RECEIVER
AV POSC DPWM RECEIVER
LOSC
ANALOG
BRIGHTNESS 2.0V -
—_—
05V BrichT {8 DALLAS
< PSYNC
LAMP CLOCK Y [ bs3de4
(40Hz TO 80Hz) = LAMP FREQUENCY RECEIVER
» POSC DPWM SOURCE
\V4

PSYNC DS3984
LSYNC | AP FREQUENCY RECEIVER
POSC DPWM RECEIVER
LOSC
DPWM SIGNAL
(22.5H2 T0 440Hz) »| BRIGHT H' slecounucmn
»|Psvic DS3984
LAMP CLOCK 1SN | i FREQUENGY RECEIVER
(40Hz TO 80Hz) \V4 POSC DPWM RECEIVER
LOSC
»srcHT (S DALLAS
» Psyie DS3984
»{LSYNC | P FREQUENCY RECEIVER
\V/4 POSC DPWM RECEIVER
LOSC

M5, EHODDS3984%Z | \DRETCH T DERMBEA T3

EHDS3984%EAT DA T LDIEK
SUTERB OOy EDPWMEESDY —ZEL2—/N
DA T AUIIEDT, EHDDS3984M4E%E B D
SUTEBBESTDIATALIIBNT, BT EN
HREICRUE T, SUTBIUREXB YO Y IId SMIF
BNMEZ2E > CEAKHM%ZDS30984LTERT DN
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FrEtDI T L)Y —RIIDS3984 7Bt D
TEODRA RN ZT AL OTHIET DI ENTEZ T,
53> 27 LADHRTTRTOHODS3984(IF LT T
BIU/EIIDPWMBEAZTREE T2 X S T HEY
DS3984#@mM xR L CTLVE T,
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DPWM SIGNAL

22.5Hz T0 440Hz

o 14 HHWWMMHWW I i

SOFT-START

SOFT-START (EXPANDED)

< »
- i

LAMPCYCLE 1 2 3 4 5 6

7 8 9 10 1 12 13 14 15 16
GA_n/GB_n
MOSFET GATE DRIVERS | ‘ ‘ ‘ | | | | I I I I I I I I

SOFT-START PROFILE REGISTER ;SSPT 0-3 SSP1. 4-7

SSP2.0-3 SSP2.4-7 SSP3.0-3 SSP3. 4-7 SSP4.0-3 SSP4. 4-75

i PROGRAMMABLE SOFT-START PROFILE WITH INCREASING MOSFET PULSE WIDTHS OVER
A 16 LAMP CYCLE PERIOD RESULTS IN A LINEAR RAMP IN LAMP CURRENT.

LAMP CURRENT

M6. 71 DHZIPWMEBAS LUV T b RY— b

DPWMY 7 hR&5— b

BV TIN=Z ~DO#HIZ. DS3984IFV T h & — bk
ZEES BT, @O WU EMOSFETDY— b RS54 /3D
TA—TATA I BN EIT(K6ZER), 2D
ZECEYL PIURDTURMNCHSITDER T — DICEER
TOARMNS R/ A XREDAREMZRNMNILET,
VI KRE—MDREFN6S U THAVIVICEESNT
WETAH VT MR- bDEMFEISAEDY T
25— TAT77AIVL T RE(SSP1/2/3/4)I2&>T
TOUSLSDZENTE, Feo 77U —23 (2
BHOETCHRABIDIENTEET, VIMIXY—FD

& DALLAS M AXI/VI

BN IS 7TRBEDER B D= R oA NTF1—FT 1410
DPOBIRLTAHRIVAITDIENTEZI(R1%
SM), MBrEERL T 1—T 41 2IL30%~19%F T,
BEEINEIATERTDIENTEF T, NI
MxT. KBITIDN=ZAMNDREDZTHAIILHS
DOMOSFETD T 1—T 14 7))L, “Most Recent
Value’ 71 —74 42— RZRWNWTY T b
29— MERDIEDELTERIDIENTEET,
BRESNIEMOSFETOS — T2 —FT44 01401
FnEn2@bgyiRanc, 16 DY 7 KXY — K
ST AN EBRLET,
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DS3984

4F + 2 NG EBIESEEE
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ANFTEBRBEEO LSV THEIY

Axo0v o (DPWM)RAEEBDEE
SUTBLUOBBRIOYIBRMOBAE EE. ST
BENBZRNWTCHREIDIENTEIT., £E550
BIREICH L CEREE T DEMIE. RO ZR T
REITDIENTEET !

K
Rosc = T
0sc

22T, ZVT7EREHBMOETEICT L. K = 1600kQekHz
TY, RABRMICT T DEMBESTET D55, KL
T DRERE P I OPOSCROEPOSCRTIDE Y ME&E
ICEDTAREEINDADDEDOHDIDERY FT,
POSCROBLUPOSCRIEY hDEREILIIL 2 X7 DA
SRABEI DIEMRADFIEL P X Z2(CR2)IRENTINE T,
5 : DS3984%A50kHzD = > TRAKENE 160HZMDEEH
0V I RARBEF DOXIDICHER T DIBRNMELZEIRT D
Z&ElCLERd

ZDBRODISE. POSCROEPOSCRIZZENZENT L0IC
SRELCEHRN OO Y UEREEREE L TI0Hz~220Hz

DEFEZERLAITNTIEI T A, TOIZEICLDT,

o0y o RBENES (Rposc) DETE E L TKAE4kQekHz
ERETDEIIRBIVET, T TARYMAIRNES
(RLosc) METE E L TIIK = 1600kQekHzER Y |
CNIIEREICEEREL . SV TERMOKEZERT S
&Y E Y, ERdzIE. RioscERposcDiETE
HHEITDEHDICEEDIENTELT

1600kQ e kHz

Rlosc = —gqqm; 324
4kQ e kHz
R = ———— — =25.0kQ
POSC = 5.160kHzZ
EEFEET=Y

DS39843 b5 AMDCERSLVZENEBDVccER
ZEZSLTHAEDEELNIVAELWSEICHAT
HDIEEERLET,

AVIN=5D KT BRI IIIMT T DB ESS
ERANT2VORL Y3l REFDOIOAVNNL—5(HT%
SB)ICAHDINTEZYINE T, HIRNEERETD
TEOIRIRTHEBNT, MV RDANEELIRE
LcEETE SIS, A1 VN=5&2 vy NATTD
feHIZ. BRBEEEZSZ(SVM)D )y TRA > b
(VIRP)ENRIVAXTDIENTEEZT, TR
DEREERTEDLNIVTEMESEDE. 1 /N\—=F1H
RIIBEANDEEEHITDAEEMADH Y . 2L DMD
BEZEILET, SUMEBIIZERTDE. 2
DEBEEES ZENTEEZT, BRETHNIE. SYMIRF

14

(
Viny )S
& DALLAS
¥ SEMICONDUCTOR
Ry DS3984
SVM h
Rq
2.0V -
(
)
EXAMPLE: R1 = 10kQ, Ro = 40kQ2 SETS AN SVM TRIP POINT OF 10V

®7. SVMZ Ly 3)l REEDHE

EVccll BRI D2 EICEDTSVMETF A 2—T IV E
THIENTEZT,

R1 +R
VTRIP = 2.0 (g)

R1

VecEZZIIOVEROEBED Y 270 M(UVLO)E LT
FRIDENTE, 7HFOJBBEBHEIET D
D, F£1=I3HAEBDOMOSFETZEREN T D7/=HD+ 57375
BEEHNESEIC. DS3984ANEEL B INKLDICTD
ZENTEEY, VecEZHIBER T DR &BATESY.
Veeh' Uy TiRA 2 MSEWBEICVeeD / A XIS
KOBEDIEEEBILELE T, COEZZIINDED
FRICEODTETA2—TILETDZEIFITEZ A,

77V FDESRIEEE
DS39843F v IV T EICILEE T # ) NESR AR
A TLVEd, DS3984135 > TDA— T (Kifg).
SUTDBER. RDKN. BLOBEEBLREERD
TBEZENTEFET, DS3984IF 1AL LEDTF+2ILA
THINREBICADE, IRTODFvRIVET A 2—
TINTDEDICEBRTDZENTE, FHLIETHILED
RELEFvRILDIETAE—TILTDEIDICHER
ITBZELHEETT, L\Dfchl. A MREEIZE D=5,
FAULTEAD 7S — hENT, HF v R)LEHEET
EBE)II. DSIVBL4DERN A T7ESNTEHRATD
FT. FIEAN—=5DDCE BN A TESNTEHA
INDET. TAE—TIDFF LA F9, DS398413,
F/-. SUTEBRAIERZEICEDT. BFMIC
BHEINETAI NS TOBERZRL )RR T D
EOIBRIDIENTEEY, ThIIRTYT4T
HBEIhTWET, THININEEAF T3 DH0
d>7Ja4Fa2L—23rEY MMICRTECR2ICEE
=ncThEd,
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4F + R NG EBESEEE
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M8I3DS3984N KT THEDKDICHIEL . BER
TONDTO—Fv—hERLTNET, ERT V%
FIRLET

1) 8FRFxTvo : DS3984MDEREEN4.5VIULET
H'). BFREEERSVYM)ANH2VEIETREITNIE,
SUTNEAEFIBI EE A,

= 78KT  DS3984EDCA V/N—5 DERH' it
DREEZBATI\DE, DS3984IFA4 r—TILE
SNBSSV TDORAIZTESY A VIV THA
@) = 1/ TEBBNV)IOB. HAEFT,
ZDEBEOBICZ U THRMTLEIThIE DS39841d
T A NOIBESRE(R T TA)TEAF T, DS3984
BTN EBREZAET DI LICELDTT VT
Nk Ll 2B L&Y BERIC. RATORITHRIC
BEEA N bHMEH SN D & DS3984(IMOSFET
DT—bMRZANETAE2—TILLTT#IL MLIE
BEICAVEY., SV7DBREBRMNMEHEIND &
DS3984I 772 BIC T 7 )V MRREICA W &£

SUTERL SUTNROENSE SUTERE
FE{Ed DcHIC. DS3984IIMOSFETDT — D
TA1—TATAONERELETS., SVTERD

2)

3)

YT IREIFCR2IZHITDHLSROELSR
Ev b a@EoTI—HICLDE RN AIEETT, VT
BARN2E6SVTHAOINDE. Z>TDA—T>
(M) BEDTICET T 288, SV TI3EKLI:
EEZONFT, INHMEIDH. FFZTH
RATRISBEBEA N AR S & DS3984(3
MOSFETDY ' —h RS A NET 4 E—TILLTT#
IV NLEBDOBEBEAAD ET . S TOBERIEH
Snd & DS3984II =12 BICT IV MIKRREICAW
95

77 )L bR 1 DS39841S. RSN T # )L MIARE
(S TBBRT 4 M ER)ERIRL LD ETDE
ICEBNICS T (BBEIIERDOBRIZTD
SOICRET DI ENTEET, BEBHTIZIOED
BRAZToE. 74 MREICAYE Y, 158
DEBRATOBT, 1> bO—3131024RIDZ > 7
YA OINOBFEHEL T BRAITONINMNICEDT
T AL DR L. BEOEBIENBRINE T,
SUTDBEBRT A SDBEICIE. BEBHTA
A F7—=TIENTITEH, DS3984I3Zzn=a+ v~
LTIEBIZT # ) MIRREICAW &9,

DEVICE AND INVERTER

SUPPLIES ABOVE
MINIMUM LEVEL?

YES

RESET FAULT COUNTER
AND FAULT OUTPUT
FAULT

FAULT

: FAULT WAIT
7\ [1024 LAMP CYCLES]

LAMP STRIKE TIMEOUT
[LAMP OUT FOR 768
LAMP CYCLES]

FAULT

LAMP STRIKES
CORRECTLY

LAMP
OVERCURRENT

FAULT,

[INSTANTANEQUS LAMP EXTINGUISHED
RESPONSE IF ENABLED [LAMP OUT FOR 256
WITH THE LOC BIT AT FAULT LAMP CYCLES]

CR1.0]

®

MOSFET GATE DRIVERS ENABLED

FAULT-HANDLING STAGE @ FAULT STATE
[ACTIVATE FAULT OUTPUT]

YES NO

NO
FAULT COUNTER = 15?

OVERVOLTAGE
[256 LAMP CYCLES]

INCREMENT FAULT
COUNTER

A

>l
-

YES /* AUTORETRY ENABLED?
[ARD BIT AT CR1.5]

X8. 7#IL MLEBOTO—F v — b

& DALLAS M AXI/VI
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DS3984

4F + 2 NG EBIESEEE
Jd>rO0-=5

LI RHDEHERA

DS3984DL IRV Y THRIIRSNTINET, LIRS
HELUOEY FDsEL WRBBIIBHRORICH Y 9,
VIRZRY—=NTOT7AIL(ESSPX) LT RY 1 4DD
Y ITMZY—NTOT7A4I LR (SSP1-4)I4.
ZEDPWM/N—=X FDWEHICHITBD2D000Y I A
IIWENZN(R6SR) I T DMOSFETD T 1 —7 «
YA TIVMDC)ERET D2DMD4E Y hO—RAESAT
WET, R2FZFD— RIS/ TDT1—T 110 %
RLTWWET, “Most Recent Value” &EIRT D&,
BID/N—=Z MIBITDREDS >V THA U ELNT
MOSFETOT 21— 41471 =FESLDICDS3984
IZEERLET,

®1.LOR99vT

®2. VI bR — PEEICITT DSMOSFET
DF1—=T14Y42)IV(MDC)DI—F

MDC CODE (BINARY)* MOSFET DUTY CYCLE

X000 Fixed at 0%

X001 Fixed at 3%

X010 Fixed at 6%

X011 Fixed at 9%

X100 Fixed at 13%

X101 Fixed at 16%

X110 Fixed at 19%

X111 Most Recent Value

*BEMDCO— FDRLEMEY MIERENET

BYTE BYTE FACTORY
ADDRESS | NAME DEFAULT* BIT 7 BIT 6 BIT 5 BIT 4 BIT 3 BIT 2 BIT 1 BITO

FOh SSP1 21h MDC code for soft-start lamp cycles 3, 4 MDC code for soft-start lamp cycles 1, 2
F1h SSP2 43h MDC code for soft-start lamp cycles 7, 8 MDC code for soft-start lamp cycles 5, 6
F2h SSP3 65h MDC code for soft-start lamp cycles 11, 12 | MDC code for soft-start lamp cycles 9, 10
F3h SSP4 77h MDC code for soft-start lamp cycles 15, 16 | MDC code for soft-start lamp cycles 13, 14
F4h CR1 00h DPD FRS ARD RGSO DPSS LFSS POSCS LOC
F5h CR2 08h LD2 LD1 LDO LSR1 LSRO POSCR1 | POSCRO | UMWP
Féh CR3 00h Do not modify. If it has been modified, restore to all zeros.
F7h Reserved — — — — — — — — —

Fe-FFh | USe 00h EE EE EE EE EE EE EE EE

Memory

IANTOAY T A F 2L —23 VOBREIIFIEREE(EEPROM) X E U ICRTF(save)sNE T,
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i g 00 * =4

R3. HFAL X5 1(CR1)

BIT NAME | FUNCTION

Lamp Overcurrent.

0 = Lamp overcurrent detection disabled.

1 = Lamp overcurrent detection enabled.

Note: Gate duty cycle changes during soft-start larger than 5% can cause false LOC fault.

0 LOC

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.

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.

2 LFSS

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.

& DALLAS M AXI/VI 17
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DS3984

4F+ RN BEEEAE
Jd>rO0-=5

x4, HlFIL X5 2(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
POSCRT POSCRO FREQUENCY RANGE (Hz) (kQ-kHz)
0 0 22.51055.0 1
2 POSCR1
0 1 45to 110 2
1 0 90 to 220 4
1 1 180 to 440 8
Lamp Sample Rate Select. Determines the feedback sample rate of the LCM inputs.
EXAMPLE SAMPLE RATE
SELECTED LAMP
3 LSRO LSR1 LSRO SAMPLE RATE IF LAMP FREQUENCY IS
50kHz
0 0 4 Lamp Frequency Cycles 12500Hz
0 1 8 Lamp Frequency Cycles 6250Hz
4 LSR1 1 0 16 Lamp Frequency Cycles 3125Hz
1 1 32 Lamp Frequency Cycles 1563Hz
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
7 Reserved | Reserved. Should be set to zero.
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12ChES
MTFICRIAEIICCICL DT — Yo X a BT D20
IcEL<fEhNnzxd,
TRAITFTINAR : VAT TINA ZNIINZAEDZAL—T
TINAZZFHNHLUZFT, YRXYT/INAZIISCLoOY .
2T—h 2T BEOI MY TREEERLE T,
AL—=TFNAR: AL—TFNA IV RAYDER
ICE 2 TCTF—9=XELZELET,
NZAFPARIVERIZFEED— : SDAESCLO@mAN
FOTA4TTHELS, QU TN REICHD. by
ERY— NREORB DR,

AT —NREE : Y — MRREIZ. YRR L—T &
MR T —YEEERIBTDIEHIC. YAFZIZEDT
EmEnEd, SCLAYVNTIRREICEEZ Y. SDAAY A
APHO—ICBETDERY— MREAERENET,
BRARBELRYAIVIICEBLTIRYAI VIR EZSHR
LTLEE0,

ZBNYTIREE : A My TRREIE. RL—T &EDT—FERx
HBRRESERREHDIC. YVRYICE>TERENET,
SCLAVNAREEICBB & DT LVT. SDAAO—HS/\ 1
BB ITDEANY TRENER ST T, EHEAREL
FAIIICDNTIIZ A IV ITRESRELTLLESE 0,
BIELRAY— MREE 1 YR AYIZ1DDOT—FEIRDIRY)
(S IREDREICHNTHIERE T —Yink % B ECB LA
TDIEERTIEOICRRLRAY— MRBEERT D
ZENTEFT, #BEL XY — MMI—RRITFHE REDIC
FRIN., T—YEEZRBITDIHEDAE I RLX
EHBTBDIEHICELNE T, BIRL XY — MNAREIS.

BEDOIY— MNRAEEFASICRTEINE T, BRTRER
FAIVITICDNTITA IV IRESRBL TS0,
Ev rEiAdk : SDAOERIISCLA O —IRREDRE I
EEoRiThiERnYEtthA,. SDAEDFT—%I3. SCL
ISIVZADSNA DEBBEEY b7y TER—IL KRR
EH(R9EZSR)E TSI LI-BEOBE. BMEZERF
LCTEELTIIRY FtHA. T—FI3T/NA ZIZSCLD
IIENT YT MAASINE T,

Evw MRV  SBAABEDRKRUIC. EY MRERW %
TORDSCLOIZ EY T Yy DRIDBIERLED Y
7 TIRBE(HOESRB)DBIC. YA FIISDANIS A
EBBLUEITNIERY F8A. T/ ZUd. BIDSCL
INJVZADII ™Y Ty o T, SDADT—7DEEY b &
7 AL TF—FEY MIBEDSCL/ NV ADIL EY
ITYIORBRTELL@EM)E>THET, YN
AL—=ThoEy NaeGARDBEEEEHT. YVAIH
IANRTDSCLINIVRZERTDEBEZTHNTLES0,
RN E(ACKB K UNACK) : RN (ACK) Xzl
FERERISE(NACK) L. BIC/NA MERERIZEEEIND
OFHMDEY NTY, T—FEFETDT/\1 AGEEH
DV RAY., FIBEBLARERDIL—)II. 9OBBD
EvwMIPOZRETDIIEICEIDTACKEEELE T,
TINAZIIOBEHDE Y MIN1ZEZFEITDZEICEDT
NACKZZREL £9, ACKBLXUNACKDY 1 I
(R9)IIthDITRTHOEY hELAHERB LTI, ACKIE
TINNAZNELLL F—FZZELTNDENDHERICE
ZRLUFTT, NACKIZFENW > — T U A& RESED
=HICEHLND D, FIETNA DT AEZER
THRWZEERTEDELTEDNE T,

tBUF

\ 4

[ X

<t > <_IR [F—»
|

L) } D SN

I A
SCL
- + !
> tHp:STA tHigH —%]

STOP START —

tHD:DAT

NOTE: TIMING IS REFERENCE TO Vi (vax) AND Vigin).

PZ[ I (N

tsu:DAT

tsu:sTA i

REPEATED
START

tsu:sTo

K9. [2CH 1 I VUK
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NA FERAR N1 FNERAAIVIINSZAL—TAD
8EY MEHR(BLEME Y MEXLEELTEHERX)ICTSR
LTRL—THWBVYRIANDIEY NOBERISEHN S
BIE T, YRAYICEDTEZESINDEE Y MMIEY b
BRAADERICK DO TIThN., ERIOEIIE Y ~ERELY
DEFEEFEO>TCHARONE T,

INA MERERY  NA REERWUIE. AL—ThBVYRY
ANDBE Y MNMEBRDEIEIC, YRAIDNDIL—TAD
1Y FOACKZEIZNACKA TS RENFEd, AL—T
DBV RLICEEEIND8E Y FDIBR(EBLAEY b &
FHRELTEXR)IFE Y MREVJEREBIVTCY A
KOTHABMON., YRAHIIETHHEDT—Y/N1 bD
REETOEOICEAHATEEZBINVTACKEEXELET,
BEEZRETDEDICIE. YRAYIIERED/NA MERELY
I UNACKERELRZITNIZEST . ZNICEDT
2L —TJIISDADHIEIEE Y ZZIRLE T,

ZL—TF7RLRNA M I2CNNZ D& ZL—TIZ
29— MNREBOBRICEESNIEAL—T7RL R
INA MIISELFE T, AL—T7 RLZ/NA ~ME10)
EEEUDOTEY MIELBRAL—T7RLRERTFA
Ev MORWEY hEEATHET,

DS3984M 2 L—777 KL ZIZ101000Aq(2:) T\ .
ZZTAQIE T RLZIHF(Ag) DIET S, 77 KL RifF
ICEDT. FNNARSIAL—TT7 RLZAD2DOHRD1D
ICIEETDZENTREICKEET, R/'W = 0&L T,
EFELWZL—T7RLRAEESTADZEICEY . YRS
SR L—TIITF—5%EEAHFT, RW=1&£TDE.
VRISEAL—ThoTF—5&5ARI)F£9, BED/
ZL—=TF7RLZNWEEAEFNDE. DS3984IIVRY
MMbDIZCTINA ZEBELTNDEZHE LT, RD
27— NREBHIEONTLKDET, BEZEERLEY,
AEUF RLR  2COERAHENER, VIAHIIRL—T
MTF—SZENT DATMBERET DIHDAE!)
T RLUZZRELRZITNISEY FB A X EUT7 RIS,
EIAARMEICE D TEESIND AL—T 7 RLZ/NA b
(CFe< . BIZ2EBD/NA M T,
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7-BIT SLAVE ADDRESS

i N
T T T T T T T _
’—>| 10 1 0 0 0 A RW
1 1 1 1 1 / 1
MOST Ag PIN VALUE DETERMINES
SIGNIFICANT BIT READ OR WRITE

B10. DS3984MZL—T 7 KLZ/NA k

12C5&f8

F—HNA M EZAL—TICBERAL 1 Y225 — b
RREDER. AL—T7 RLZ/NA MRW = 0)DEIAH,
AEUT RLZADBRH, F—5 /51 FOBRAZ, HLU
2 Ny TREDERETORIFIUSEY FB A YT,
TRTDNA MEABREDBICZ L —TORRBIGE%
FAMSAFNIERSANT SISEELTI RS,
SO TR ESBLT S,
BSBEDKR— 2% : EEPROMEBSALIEAIF\D
T4, DS39841d. EEPROMICHEEEZAL=0HIC,
2w TIREEDEICEEPROMDEAH ISR (ty) % B E
&LE 9. EEPROMDERZBEBOBIE. £I—T
BB, DS3984IFZDAL—T 7 KL 2&RH
LEth. DS3984ICIEELTT KLRTB T EIC
£0T. ZOLSBBRENRAT B EHTLETHY.
DS3984h'F— 5 DBREDABH TESDE T IT. RD
F—HNf NEBERALTENTEET, AROFK—
VBT ETHT BRIDSES. DS3984ICEU
EAESETBEIC. tWOBRABEHIEET BETHD
ZETY,

EEPROM®DE;AZ Y1 )L : DS3984MEEPROMIC.
BELESAKTEREHIE. INONVOLATILE
MEMORY CHARACTERISTICS(RIBS 1 A E | 5)]
DRIEESNTNET, TOGBIET—2 M —2D
EAABEICSNTRENTIET, DSI984IFEAHA
NEETITONIIBEIT BEBASY A 2L, A
BBYET,
ZL—THBDF—FNA bOHERY : AL—Thd
15 NEFEHEBHICIE. V2ZIERT— MRED
4. RW = 0&LTRL—T7 KLZDBRHK, AE
7 RLZADERAHG. BAY— MREDERK. R/W = 1
ELTAL—T7RLZADERG, EEDRTERT
NACKZE S T—5 /51 NOFEL. BLUR b TIREE
DEREFTNET, SSICHMIMT 1 E2SRLT
=0,
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COMMUNICATIONS KEY

NOTES

IZI STOP

WHITE BOXES INDIGATE THE MASTER IS
START ACK I:I CONTROLLING SDA

NOT SHADED BOXES INDICATE THE SLAVE IS
ACK CONTROLLING SDA

1) ALL BYTES ARE SENT MOST SIGNIFICANT BIT FIRST.

2) THE FIRST BYTE SENT AFTER A START CONDITION IS
ALWAYS THE SLAVE ADDRESS FOLLOWED BY THE

READ/WRITE BIT.
SEKFE?TED | XX X X X X X x| 8-BITS ADDRESS OR DATA
1 1 1 1 1 1 1
WRITE A SINGLE BYTE
T T T T T T T T T T T T
|S|101000A0|A|Il\/!EM(I)RYIADDIRESISI|A|IIIDAITAI |A|P|
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
|S|101000A00|A| MEMORY ADDRESS |A|SR|101000A00|A| |N|P|
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

B11. 12CBIEDSE

PTVr—23 EHR

HiBDI2C/NZ LDEEBDDS3984D7 KL Ri&

£DS398413. 77 RLZAN(Ag) DIRREICE DL 2DD
AEEZAL—TF7 RLZOARDIDIIEELE T, T/ R
D7 RLZRICELTIEINZ2CBEINIEEZSRBLTLE
=0\

BETFHYTIT

BEROERZEBDLEOHIC. &VccimFIF0.01pF&

0. 1TWFOAVF o9 ERIWTGNDICTAHY FILT B2

CEERLIT., 2DIFE. BmE. EZIvY. RE
ERBOOAV T EFERL. BROA 505 2%

B/MITBEHIC. AT oHIEVecEGNDICHBER

PBRUEDIITEEL TS0,

RMSS V JERDERTE
IEEFELIE(N12)ICHITDIEMEBREICKE DT VT
BARAEZHRELE T, BRREAIZIREZIETHDIRE.
R8 = 140QII5mMARMsICHTIBEL £, EZRERIC
WY DIEMMBISARDKICEIDODTCRETDIENTE
EN

1

RS =
V2 x ILAMPRMS)

& DALLAS M AXI/VI

e MER
ANITERDBRIIS AT LZEDOMREE IR MC

REVWREZEXIET, RLEEL2DODOIMIITER@mIE
b2 2 RXENF ¥ RILODMOSFETTY,

N= > Z13DS3984MDA40kHz~80kHzD B R ¥ &EFE T
BELARITNIZAST . BIRIS. EEREBOEEHIT
MOSFET%#28%~35% D7 1—7 1441 )L TEE
LAITnERYEFEA, NI URIF. TV TEELT
IEBREHICEDNDZENA—TVEREEICHZ S
CENTERITNIIRY EFEA, FNUITIMA T, 1R/2R
DIEMB LA T 25 EZEBLEITNIERY
Ftho ENIEMPBEIUCA VI ISV ID D IT LD
MEBEEBESEDREICKELLEEEZRIZINADTY,
RK5IF12VDA 2 /IN—FEJR. 438mm x 2.2mmD= >~
HEHCB WS NS U ROAEFRATRSNTWNVET,

nF v X)LOMOSFETIZ., Oy o LN)LDESTHEIME
ITRDTRIENZI LY FIVREBE. MERERKRICLT
NF ¥ *I)LOMOSFETOEB I HEZFIRT DEA
B, BIOBEOREBISL TR TL—0F 0>
BEEEHBABITNSEYEFEA, TL—0F D BEIS
AVN=—FEBRORRIBELAEITNIZREY FHA,
ZDLE. &5 — FE@EIITRecommended DC
Operating Conditions] DERTHRESINDSQc% T EID
BTRITNIREY FtHA. TNODHEEIZ. 82>SOP
Nyag—27T, RE. MIETESZL<DT17ILO
NF+ RIUMOSFETORERICEZICES L £,

ROIFZESEEIRICH OV TER TN T\ DAMTITIEIES
EAVTUHDHEEERLTNET,
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R5. P ADEE

PARAMETER CONDITIONS MIN TYP MAX UNITS
Turns Ratio (Secondary/Primary) (Notes 11, 12, 13) 40
Frequency 40 80 kHz
Output Power W
Output Current 5 mA
Primary DCR Center tap to one end 200 mQ
Secondary DCR 500 Q
Primary Leakage 12 pH
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

A1

DIRBRITEV Y TEGERAD/NA T 7A T—BRELBITNIRY EEA,.

A12 BRI, DMAmMEBROMICL ST, 2RERHZEELIBELTERINEIT,
SE13 1 12VERZFERAL T, 438mm x 2.2mmD > > T BE T DIBEDEEDERLEFA0 1 1TT, SOLDFHMIDONTIE

AN3375%ZZRRL T EE Y,

xR6. EMBBSICIAVTUHDERAA K

25°C
TEMPERATURE
DESIGNATOR QTyY VALUE | TOLERANCE COEFFICIENT NOTES
(%)
R1 1 10kQ 1 — —
R2 1 w;ggf Qto 1 — See the Setting the SVM Threshold Voltage section.
20kQ to o 2% or less total tolerance. See the Lamp Frequency
<
R3 ! 40kQ ! <153ppm/C Configuration section to determine value.
18kQ to o 2% or less total tolerance. See the Lamp Frequency
<
R4 ! 45kQ ! <153ppm/°C Configuration section to determine value.
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 Vpcp to reach its normal operating level.
C4 1/Ch 33uF 20 Any grade —
C5 2/DS3984 0.1uF 10 X7R Place close to Vcc and GND on DS3984.
B D
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b g 0 ™ =4

1EEE)E O 3%
SUPPLY VOLTAGE
. SUPPLY VOLTAGE
(8V +10%) (5V =10% TO
24V +10%)
+
g;% o J_C .
ANALOG BRIGHTNESS —| BRIGHT Vee g
ri DUAL POWER
EXTERNAL DIGITAL PWM INPUT/ g psync suM | MOSFET
INTERNAL DIGITAL PWM OUTPUT TRANSFORVER
EXTERNAL LAMP FREQUENCY INPUT/ g | syNC | CCFL LAMP
INTERNAL LAMP FREQUENCY OUTPUT GAn % 2
15 DALLAS 1) [
[ SEMICONDUCTOR C3 R8
LOSC  DS3984 —_I— AA A
.
POSC GBn | 41*) {7
Vee Q
R3< R4
R p6< Ry ovon b LAMP VOLTAGE MONITOR
<o FAULT
| LAMP CURRENT MONITOR
LCMn I
CONFIGURATION | 1 SDA c1
PORT »! ol \/
g A0 GND ?7
SEE NOTES 14, 15.

12. RAEBH (ROl

E14: RAEBEIZTDH. 1D0OF v RILDHENREINTNET,
FE15 1 BT DIMITERRIC DN TIIBRmDBEIRI DIEZ SR L TLZS 1\,

& DALLAS M AXI/VI
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EVEREBE(#HRE) Fv 18R

TRANSISTOR COUNT: 70,200
TOP VIEW g 2 g 2 ‘g - SUBSTRATE CONNECTED TO: Ground
VAEEIEIBIEISISISINN
GND [ 1] [24 | ovps
vee |2 ] [23 ] Loms
BRIGHT [ 3 ] [22 ] GB4 INYr—
SVM E H, SEMICONDUCTOR E GA4 Eai%ﬁ@/ \n‘yﬁ__:/\\,l\%gﬁLg\
Gt [ 5] bs3984 [20 | ovps japan.maxim-ic.com/DallasPackinfox TSR T [\,
GB1 | 6 | [19] Loms
Lemt | 7] [18] B3
ovo1 [ 8] [17 ] am
N HEEFEE
238382 35¢3
TQFP 7 x 7 x 1.0mm
- =1 °= > T169-005 1R =& #BEXARFEH3-30-16 (KU 1E))
LFINTVINIBERREBH] 120 03932326141 FAX, (03)3232-6149

VHEULARTRRIIVFOLERBIHEAINCRBEMADREBOERICOWT—tIEEZAEVNIRE T, ABEFBFS1 2V RIFEESNTHEEA,
VFILSERFELSBBLROAREZZEE I DEMNZERLET,

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