& DALLAS M 1KV

V8%
DS3994 & — 3K 438 38 & P 26 4T (CCFL) & il %%, Al AT
TVHIPCIE fh B/ #5(LCD) B E G HLEE . DS3994 181
FRKBLCD, H& A BOM RUAS i % g 14 A fir 5 LCD TV
FLE 7S 2 1 B AR 1R %

DS3994 ] S B PTG S BRI 3. S 8 CCFL
BRI IC A AR TR, N TER, Bt
Sh, B EA ST A RURA BRI R sk, il
550 D 0 5 2 O L PR B PR 0, X — 1
PEXTF K ELCD 0 T 3. /0 1) £ 5 85 56 2 T
TR, AT LIRS &R FR O HE B TR A TR
DS3994 . FHE B IR EN A, RN IE S 4 A E AR 3
R, RGBS R

i FH
LCDHL#
LCD PCiB /e
S5IEIE &
TOP VIEW .
Losc [1 ] 28] LsYNG
no[2]  27] FAOLT
PSYNC [3 | 26] scL
PosC [4 | [25] sDA

BRIGHT [5 | (3 DALLAS 24] ovp4

oAt [7] 22] GB4
681 [8 | 21] a4
Lom1 9] 20] ovD3
ovo1 [10] [19] Low3
6A2 [11] 18] GB3
682 [12] [17] 6A3
Lom2 [13] [ 16] vec
ovb2 [14] 15] GND

S0-300

& DALLAS /M AXI VI

41F8iE X Bk
KIHATIEHES

#Fit

SZECCFLIEHIZE, EATFLCD TVAIPCERELE X

AREZERD, ATFEI BENREZE

BVESER LR

A 4RI B E B 8]

F5 B SL I KBk

=ORSMTR T

= B

MiRORZh S HMEThEE , B ERERARIEEREZ &/

RN SRENIIERE: SEITEFE. TR,

BERM. R ERE

¢ EWH(E2%) R LIRS SR T E R
(20kHz Z 80kHz)

¢ EFPEENH LDPWMRE BN IR 28

(22.5Hz Z 440Hz)

KTESRZE L B DPWM SR A 55 M5 BB E S

< 10%Z 100% KA SEE

BESRREERNS RS

RPCHEBHRITHOMURE K LIS KNV)FEESE,

SRR E HI

¢ 3FHNVARPEF#ERE, ATEEFTIRIE %R

¢ 45VE55VEREME

¢ -40°C E+85°CiRETEH

+ 283|BISO (300mil)%taE

® & & 6 O 6 O o o

* & o o

EW1EE
PART TEMP RANGE PIN-PACKAGE
DS3994Z+ -40°C to +85°C 28 SO-300
+FIRTHHEEE

HBET (FRB IR A PRI RITE .

Maxim Integrated Products 1

AR 30 Maxim 1E A3 SCHOREAY % S0, Maxim AN 813 A7 2 1 22 52 8y L7 A I B R B 5T . VR T T8 1 S0P AT BB AT A S T 4L R
BVRER, INFEEH ML TR E A HEBAYE, 15275 Maxim $2 (k9 3E SUMRUBERE .
ZHEBEERMRIMHBERL, BHEIMaximBEDT: www.maxim-ic.com.cn.

re6£sd



DS3994

4 118X [H R
IT'“J‘HT 2 Fl 52

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

Relative to Ground..........ccc.ccooviiiiiiiiii -0.5V to +6.0V
Voltage Range on Leads Other than Vcc,
SDA,and SCL.............oo -0.5V to (Vce + 0.5V),

not to exceed +6.0V

Operating Temperature Range ........
EEPROM Programming Temperature Range ......... 0°C to +70°C

Storage Temperature Range
Soldering Temperature

-40°C to +85°C

................ -55°C to +125°C

................... 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

(T = -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 V%%* v
Input Logic 0 ViL -0.3 0.8 V
SVM Voltage Range Vsvm -0.3 VCSCS+ V
BRIGHT Voltage Range VBRIGHT 03 V(C)C; v
LCM Voltage Range VLcm (Note 2) -0.3 V863+ \
OVD Voltage Range VovD (Note 2) -0.3 V(503+ \
GatejDrlver 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
Ga, Gp loaded with 600pF,
Supply Current lcc 4 channels active 9 16 mA
Input Leakage (Digital Pins) I -1.0 +1.0 pA
Output Leakage (SDA, FAULT) ILo High impedance -1.0 +1.0 pA
Low-Level Output Voltage VoLt loL1 = 3mA 0.4 v
(SDA, FAULT) VoL2 loL2 = BMA 0.6
Low-Level Output Voltage _
(PSYNC, LSYNC) VoLs | loLs = 4mA 0.4 v
Low-Level Output Voltage B
(GA, GB) VoL4 loLg = 4mA 0.4 V
High-Level Output Voltage _ )
(PSYNC, LSYNC) Vort1 | loHt = -1mA Vec-0.4 v
— 9,
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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
High-Level Output Voltage
Vi | =-1TmA Vcc-0.4 V

(GA, GB) OH2 OH2 m cC
UVLO Threshold—V¢c Rising VUVLOR 4.3 V
UVLO Threshold—V¢c Falling VUVLOF 3.7 Vv
UVLO Hysteresis VUVLOH 100 mvV
SVM Falling Edge Threshold VsymT 1.95 2.0 2.05 Vv
SVM Hysteresis VsSVMH 150 mV
LCM and OVD Source Current 4 pA
LCM and OVD Sink Current 4 PA
LCM and OVD DC Bias Voltage VDCB 1.35 V
LCM and OVD Input Resistance Rpce 50 kQ
Lamp Off Threshold ViLoT (Note 3) 1.65 1.75 1.85 Y
Lamp Overcurrent Threshold VLoc (Note 3) 3.15 3.35 3.55 )
Lamp Regulation Threshold VLRT (Note 3) 2.29 2.35 2.41 V
OVD Threshold VovDT (Note 3) 2.25 2.35 2.45 Y
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

f . 4 %
Duty Cycle LFR:DUTY 0 60 *
DPWM Frequency Range fD:0osc 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

fOR: 22, 440. H
Frequency Range DR-OSC 5 0.0 ‘
DPWM Receiver
Minimum Pulse Width 'DRMIN | (Note 4) 2 WS
BRIGHT Voltage—Minimum . _
Brightness VBMIN Positive slope (CR2.7 = 0) 0.5 \
BRIGHT Voltage—Maximum . B
Brightness VBMAX Positive slope (CR2.7 = 0) 2.0 Y
BRIGHT Voltage—Minimum . B
Brightness VBMIN Positive slope (CR2.7 = 1) 0 \
BRIGHT Voltage—Maximum . _
Brightness VBMAX Positive slope (CR2.7 = 1) 3.3 Y
Gate-Driver Output Rise/Fall Time tRIF CL = 600pF 50 100 ns
GAn and GBn Duty Cycle (Note 5) 44 %
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re6£sd



DS3994

4188

% Bk

IT'“J‘HT = F g5

I’°C AC ELECTRICAL CHARACTERISTICS (See Figure 10)

(Vce = +4.5V to +5.5V, timing referenced to V| (vax) and VIH(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 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 tR (Note 8) 20 + 300 ns
0.1Cp

) 20 +

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

Stop Setup Time tSU:STO 0.6 ys

SDA gnd SCL Capacitive Ca (Note 8) 400 oF

Loading

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: 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

Note 5:
Note 6:

Note 7:
Note 8:
Note 9:

Note 10:

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.

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-
dard-mode timing.

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

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

EEPROM write begins after a stop condition occurs.

Guaranteed by design.
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BT (E4F14
(Ve = +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 — 110 5 10 3
—T1] | 105 Vg = 5\[JV N 08 :
9 — é | Viee = 4.5V e 06 -
. // LT R 10.0 cC g ;\? .
£ — ] - Z g5 \_—X o 04
= 8 [ |—— = /\ \!/ 2
= m T | DPWM = 100% 90 Z 02 [ DPWM FREQUENCY
g = P S E s S 0w / e —
3 7 N =50% 3 ; PSS . f --------------
2 DPWM = 10% Z 80 )/ g 02 / LAMP FREQUENCY —
=z 6 ] 3 75 £ 04 [
SVM < 2V 65 fLF:08C = 64kHz 08
4 |BATE Gg=3500 ‘ fLF-05C = 64kHz 6'0 GATE Qg =3.5nC DPWM = 100% 10
45 47 49 5.1 53 55 400 25 85.0 -40.0 225 850
SUPPLY VOLTAGE (V) TEMPERATURE (°C) TEMPERATURE (°C)
TYPICAL OPERATION AT 12V TYPICAL OPERATION AT 15V TYPICAL OPERATION AT 18V
M ik l nin nimf i3 I el N
LLUTCR | N Y A - 10us I VY - O - U O LS O { -4
5.0V G [ o O B S SOVGA fem | g [l o [ gl p | = S0VGA || [l | = Im
L L L B L L L L LT UL
10us 10us r 10us
5.0V Gg /f\ P AN 4 WV W 4 50VGe LA AL T FAN ’f\ i 5.0V Gg AV VA TR AV A Y /’\ /
B VI AVA VARV A2 I A/ AVAVALY A vA I A VALY R VAV A
us us n e
20VLM | Al A, 20VLCM | p\ AL A A PVLEMA A A LA AL A A
10us \/ \' \/ j 10us \‘/ I \/ \/ \/ 10us i \/ \'/
2.0V OVD 2.0V OVD L 2.0V OVD
TYPICAL STARTUP WITH SVM BURST DIMMING AT 150Hz AND 10%
sms [ [ é 1ms _é
2.0V SVM I © 50VG [ -
5ms 1ms [
5.0V Gp 5.0V G EVEEIES VPR NIV PR ST PRI S T
5ms ms i
2.0V LCM 2.0V LCM
5ms 1ms ¥ |
1.0V OVD 2.0V OVD L)
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(Vce = +5.0V, Ta = +25°C, unless otherwise noted.)

ms
5.0V Ga

ms
5.0V Gg

1ms
2.0VLCM

1ms
1.0V 0VD

0.55
5.0V Ga

0.55
5.0V Gg

0.55
2.0V LCM

0.55
1.0V 0VD

BURST DIMMING AT 150Hz AND 50%

SOFT-START AT Viny = 18V

=
-

LAMP STRIKE WITH OPEN LAMP

AUTORETRY DISABLED

-4
m

‘w|| 2.0ms
LSTO AND LST1 =0 5.0V GA4

2ms
5.0V Ga

2ms
2.0VLCM

2ms
0.5V 0VD

LAMP STRIKE—EXPANDED VIEW

: 20us IH\ ﬂ | ﬂ PL,JHL_TLJH.JHLJHLJH é ims ‘ ‘ ‘ % ‘ ‘ ‘ :
4 W 4 3
5.0V Gy ii ﬂ ﬁ u -juu UHJHL 5.0V Gy
20us : 1ms
50V Gg P 5.0V Gs ——
20us 1ms _
2.0VLCM Ll b A {\ A \ 2.0V LCM .
o] I
O a2 2 :
us LJ ! ' |
1.0V OVD 2.0v0VD
LAMP OUT (LAMP OPENED),
BURST DIMMING STAGGER AUTORETRY DISABLED
E 2.0ms s -
2 50VGA z 0.1s -
T 5.0V Ga
2.0ms -
5.0V GAy 0.1s
5.0V Gg
2.0ms LAMP OPENED
5.0V GA3 0.1s
T 2.00V LCM
== e
< 2.00V OVD
LAMP STRIKE WITH 0% LAMP STRIKE WITH 33%
FREQUENCY B0OOST FREQUENCY BOOST

DS3994 toc15

2ms

5.0V Ga

DS3994 toc16

2ms

2.0V LCM

2ms
0.5V 0VD
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e
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CYCLE
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@ [TT]] | LTI

643 | LLLLTTT T

e [ LTI | LT

el | LTI [
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@
=
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LAMP FREQUENCY ~

W

MOSFET GATE—\

DIMMING CLOCK (DPWM)
FREQUENCY

o

B2, A8 AL 15 i B
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RESISTOR-SET DIMMING CLOCK

33V
ANALOG DIMMING 05V
CONTROL VOLTAGE ggv o BriGHT
DPWM ;
SIGNAL PSYNG (OUTPUT)

22.5Hz T0 440Hz

POSC

RESISTORTOSETTHE g H()_
DIMMING FREQUENCY

EXTERNAL DIMMING CLOCK
2.0V
o
ANALOG DIMMING 0.5
CONTROL VOLTAGE ggv »| BRIGHT

PSYNC (OUTPUT)

22.5Hz T0 440Hz

EXTERNAL —{ POSC
DIMMING CLOCK
22.5Hz TO 440Hz )%

13 DPWM {55 I i & £ 7%

F1. SERLENENEE R ECERE

CR2.7 CR3.0 RANGE SLOPE MINIMUM BRIGHTNESS MAXIMUM BRIGHTNESS
0 0 0.5t0 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

—
W BRIGHT

DPWM PSYNC (INPUT)

SIGNAL

22.5Hz T0 440Hz

A —

&4 DPWM 4% 45 B &

T B ERE A DPWMAE 5, DS3994 75 B — NIt (1
SEREVE BB B E DPWM AR . f P Al DL 1% & CR1
HFEYPOSCS = 1, FFH4M5#EPOSC 5 2 it — 4~ 22.5Hz &
YA0HZIME S, A TR 45 tn] DL DS3994 4%
B XA B (B E CRIHF Y POSCS = 0), XFHEML T,
B33 B POSC 5 | I #1422 HaL BEL T2 B . X TR0 o 8 980 4 sl 4
FAEREINE 3 7~ . o1 52 FE VAT B sl ok B L & 56,
CR2H 1 POSCRO FIPOSCR 1 7 [t 3% B 6 401 5 i 7 B 1 5%
FE I AR — 5

AEZEEFI(DPWM)

H PR A DPWMAE S, o 25 Ho(s o U kT 19 52 ) i
F P AE A7 BRIGHT 51 B f B0l e 45 . P AT e 2%
FEVR A 5 AT RS i AR R IE S R . #5 CR3
f)SLOPE = 0, M4} K iE. BRIGHTHLJEAK T {8 DS3994
REWE TYEE R /NR L i S L HUERS, R AR K2 ik
B0 R R TR AR 100% 5 28 & o A HE R AR EL R
(BT B R TIRsRES), At K2E. BEN TR
ANER R R K LR 2 () AR U sE, o 28 LB 7E de /N A
100% 2 [ £ 25 1

Al APSYNC VO 5| JIFR 75 P &8 7= 4 1) DPWM A5 5 (1% B CR1
FIRGSO = 0), WAEEA L4 HL & A (1 H B DS3994 1 A .
XK, RS RGBT A DS3994 [A] 45 #) 48 [A] A DPWM
=8 b ARG HE DS3994 42 (1 DPWM {5 5 (9 DS3994
¥ /E HDPWMAS .
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DS3994

41BiEX Bk
RIHATIEHES

L DPWMAE S HANESREMRR, TitERkEBHEE
DS3994 BJPSYNC, &2 P E SRR, #BEH A
FIDS3994 ¥ PSYNC /O5| . XA, BRIGHTHI
POSCHi AW ZE 1, WiZ#EH(Z LK), &itdh AR £
DS3994 8¢, XF T # F4MEE = 4£ 1 DPWMA{E 5 () DS3994 i/
Z I E A DPWM i 55

LELVEH(BDS)INEE
DS3994 18 B A 28 & A6 T RE(BDS) L, B8 BLAE 58 & TR
B 7 . BDSXTF R B A R s e F A B
By, 3807 B3 LCD AR 1 shimim i . 3% Zh g i i )
BN IE B A 5 (BDS 1/2/3/4) i A — DR 9mts, DL
Sk AE R AN K R BB . TR 2R A A =Rt
B8 BDSHY.

xR2. FEEFM, BEFIATEMEIRS SFFDPWM iR %88

M, LAMP CYCLE PERIOD MULTIPLICATION FACTOR
POSCR1 POSCRO SELECTED PWM

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 = : M BDS_Delay = BDS_Resolution x BDS_8-Bit_Value

LF:0SC

# T AT BDS_Delay B[4 T 28 & JA i, I 2 A 4K 2 4
GAMIGBICHiH .

B, KT A S0kHz, REME HR16THz. REPFE
AZ TIN5 43 BER 9 40ps (2/50,000). A SCEL AN S Fie
ANH AR A K W RS R FERS, 3 2 2%5 % 3 % B BDS1/2/3/4 3%
fide.

X 3. BDS1/2/3/4F 17281 EE=H

BURST DIMMING CYCLE (167Hz/6ms)

CHANNEL 2 ——

CHANNEL | —— G

»

1.5ms
CHANEL S B~ - —
CHANNEL 4 | 157 G

5. 584 Db B Sl S0

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
12 & DALLAS M AXI VI




K EIRETE LRI

DS3994 18 B A AT 4n AR i) KT 8 IR MEA R 3R THIE TN . 753 W
R, BEMSRBELTASHIRE. ATRER T E
B Sl 75 B = 1Y R . CR3 WA SBO/L/2 0 45 1
W 3k A R AR AT 3G 0 . 15 B S 000b B, A% A B8 i 5
IR, R ELD), XARBEAM100%. — HDS3994
RN KT i e e, ST MR A shE AL 2 8UE TIEE.

KEHELE

DS3994 1] DA FR P E = A 5 H B 14T S R B B (% B CR1
HJLESS = 0), AAZERFIE AT 45 H e DS3994. 4T 4 At 4h
WAl DL AN S AR L (S B CRIFAYLESS = 1). 4T
Bl N R A B, 492% (20kHz % 80kHz) H LOSC 3| i)
AMERFLE, XA, DS39941E R 4T it s,
JTE R 8 LSYNC VOS5I i i, [Al 25 g il & AT 48 40
RFERIIDS3994.

KT 48 B b ol Z1 R LA, DS3994 4 A AT 45 45 % S 2% .
XRER T, FEAELSYNC VOS] B A2 78 B 7 20kHz
2 80kHz (B B, M FERAS i mT DA el e B AR AT A A 2R R Y
DS3994 (i LSYNC VOS5 B ft, tnl DIk H HEF SR,
CR3 " Y LOFS 1L 1% B WA 25 5 X6F b i AT 48 45 % 315 B DG i
A 1 20kHz 2 40kHz F B4k, WILOFS 7 ahZiid & k15 #
{# FH40kHz 2 80kHz 194, WILOFS v 4520135 & 4 0.

& DALLAS M AXI VI

418182 [HHR
KIHATIEHES

X HDS3994 RBFRIZ &

T T A0 R I A AT DPWM A5 5 A DG & A U ol #2 U #%
e B B4 DL BT E B REFREW R 2 £ F DS3994.
KT A8 S B R 5 BE 9T B mT DA R AR DS3994 77 A (Gl Ab
ERELPH I EAR), el DI 3 ARG e, UEY RgH
MEBEDS3994. E6%4H T £ ki DS3994 #E it H i1 4 Fi T
B, VARG T DS3994 45 5 7] A Y KT 48 453 /5
DPWM1E 5.

DPWME /531

TEFAMATE TG S50, DS3994 42tk B shThie, B4
R MOSFET MR BE 3h 1) o5 25 L (LB 7). X #E98/N T H
7 FE #5470 % 2% P VR G AR 51 R 1 W A5 DL 114 AR e I R
Bashid FE[E 52 R 16474 JE 3
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DS3994

4788

ITG‘HT

% BH R
s

ANALOG

BRIGHTNESS 2.0V OR 3.3V
0.5V 0R 0.0V, >

BRIGHTNESS 2.0V OR 3.3V
—P
0.5V 0R 0.0V,

[
BRlGHT H’ SEMICONDUCTOR
< PsyN
RESISTOR-SET : g bs3994
DIMMING — <SG AP FREQUENCY SOURCE
FREQUENCY N POSC DPWM SOURCE
RESISTOR-SET | A-M LOSC
LAMP FREQUENCY —
Y
»{ BRIGHT H, SEMICONDUCTOR
1 PSYNC DS3994
P{LSYNC | M FREQUENCY RECEIVER
\V4 POSC DPWM RECEIVER
LOSC
ANALOG

BRIGHT

[
]
B’ SEMICONDUCTOR

<€ PSYNC DS83994
DIMMING CLOCK ~{LSNC 1P FREQUENCY SOURCE
(22.5H2 T0 440H2) »|Posc DPWM SOURCE
LOSC
RESISTOR-SET /w
LAMP FREQUENCY
: BRlGHT E' SEMICONDUCTQR
»{ PSYNC DS3994
P{LSYNC | M FREQUENCY RECEIVER
\V/ POSC DPWM RECEIVER
LOSC
- Y
DPWM SIGNAL =(ercir (B DALLAS
(22.5Hz TO 440Hz) | PSYNC DS3994
~5SNC | ip FREQUENCY SOURCE
POSC DPWM RECEIVER
RESISTOR-SET | @ AAAALOSC
LAMP FREQUENCY | | 7
- Y
B BRIGHT ﬂ’ SEMICONDUCTOR
| PSYNC DS3994
»{LSYNC | v FREQUENCY RECEIVER
\V/ POSC DPWM RECEIVER
LOSC

ANALOG
BRIGHTNESS TR 3.3V —
—P
05\/ OR OOV BR'GHT ﬂ, SEMICONDUCTOR
I [V
LAMP CLOCK ol Lsvie Ds39%4
(20kHz TO 80kHz) o LAMP FREQUENCY RECEIVER
A POSC DPWM SOURCE
RESISTOR-SET — ] LOSC
DIMMING FREQUENCY
- Y
»[owon (B DALLAS
»{ Psviic DS3994
»ILSYNC | AviP FREQUENCY RECEIVER
\V4 POSC DPWM RECEIVER
LOSC
ANALOG
BRIGHTNESS 2.0V OR 3.3
D997
05V OR 0.0V sRGT {8 DALLAS
U e
LAMP CLOCK oo Ds3994
(20kHz TO 80kH) »{LSYNC | A\iP FREQUENCY RECEIVER
»{ POSC DPWM SOURCE
DIMMING CLOCK
(225H2 TO 440H) LOSC
ey Y
» BRIGHT H, SEMICONDUCTOR
| PSYNC DS53994
»ILSYNC | AMP FREQUENCY RECEIVER
N POSC DPWM RECEIVER
LOSC
DPWM SIGNAL . N
(22.5H2 T0 440H2) B BRIGHT ﬂ’ SEMICONDUCTOR
»|Psine DS3994
LAMP CLOCK >1LS™NC | \\iP FREQUENGY RECEIVER
(20kHz TO 80KH?) \V4 POSC DPWM RECEIVER
LOSC
ey Y
» BRIGHT H, SEMICONDUCTOR
| PSYNC DS53994
| LSYNC L anip FREQUENCY RECEIVER
N POSC DPWM RECEIVER
LOSC

BE6. f# H 2 F DS3994 1 1194505 I 2 £ T

14
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418182 [F1R
SeEAT f *l 5§

DPWM SIGNAL L
22.5H2 T0 440Hz -
LAMP CURRENT | ;'” HH ;I| P
SOFT-START
_ SOFT-START (EXPANDED) _
LAMPCYCLE 1 2 3 4 5 & 7 9 10 1 12 415 16
GAn/GBn
MOSFET GATE DRIVERS | | | | | | | | I I 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

B 7. 7 PWM A 1A 50
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DS3994

41BiEX Bk
RIHATIEHES

FHSNEREE fHIR E AT & FI= VT AT #

(DPWM)RISTE

K148 052 B R 1T B 4 (W A5 R AT | AP ERFLBH I, W T
PEID e o 7 11 D W NI /A v = A= N E

K
Rosc = ose

Hrp, PFESTE RN M AR, K = 1600kQekHz;
V5 i 4 TR s B0 2R X6 7 1 FELBELISE KPR 38 s AR A
POSCRO. POSCRI ¥ Eotm, HANMEE, 5%
AR AR A IR o v I P I B A7 4% 2 (CR2).

5 35E 4% FELBEL B P B DS3994, {f H: LAY SOKHz 14 1T 8 4 3%
AN T60Hz FY 7 & 7 il st A ¢ -

4 Bk Eisk, POSCROMIPOSCRIFH 43 B 1. 0, A
. e 90Hz £ 220Hz /Y 5 B 1 I SR a |l . TH R E
5 5 B A 30 2 06 B 1 FRLBH (Rposo) i, Ko 4kQekHz. HE
KT8 B2 5 B 1 L PR (R os o), Ko 1600kQekHz, K{ES
ST TR . R R A AT B 1 R osc FIRposc

1600kQ * kHz
Rlosc = —pom, 3
4kQ e kHz
R = —— — =250kQ
POSC = 5 160kHz

BIRE
DS3994 AT DL 4048 F i ) B U PR EURIEE 1 B 9 Ve B
AR ZERF 2RO, PRIERGERIEHZ1T.
1A g (9 A T FEL R (V )38 18 A0S FEL BEL 7 s 9] 46 2 422 3
AR A (B8 ), HUERAR BA2VITIRR . MA T
A2 3 FBELAE,  RT A ] Pl 0 Pl P M A & (SVIMDT TR
(VRip), EZAE s i fiir A FEL s Bk ¥ 21935 52 19 B30 (E e 5 P 3
AR QAR Ih g RO AR, AR AR O IR B S B
HE, MaslkHeiE2ms. & HSVMAE & G
XGRS AT LUK SVM G4 Ve, 28 1ESVM
it

16

5
Viny )
(B DALLAS
Ry 0$3994
SVM h
Ry
2.0V -

%

EXAMPLE: R1 = 10k, Ry = 40k SETS AN SVM TRIP POINT OF 10V.

8. 1 EHSVM/ TR [

R1 +R
me=20tL—%

R1

Voo Wt #% FAE SV TR A& B E B8 (UVLO) i, 24
DS3994 ¥ A 2 0% 1Y B [E 4t 4 A% 00 R 8% 5 0K 3h 4h 35
MOSFET I 2 1E 8 F TAE. Ve WS A E, DIBT Ik
EVec R TRER M ESEMIRSIE. T(TER T
AR T B R TAERE.

B UAT

DS3994 Jy ANt iE $2 Ak T 2 E R . e R DU AT
EITHE . ATE R SRR S RO . 2 — D
ANIE TE BRI, DS3994 AT DL C E AR 18 BT A E T
P, ] DURC & A R 28 1E # il il TAE . — Bt A
IRZ, FAULTHIHARER S, S iaE b A 45 IR,
H I DS3994 B b mol AR f 49 R R R E R L HL.
DS3994 38l LIS E o B sh B, d@d EHEITE
T B3R A 00 32 s AT 8 i A S BB &), 225 1 T ) 2 3
4o e B M R R 4 T 67 (62 T P o R A e

& DALLAS M AXI VI




BIOBT R A DS304 P SRR HOTRE . R0

1

2

3

) HL R —7E DS3994 LR L > 4.5V, FF A HL R LR
W2 (SVM# A = 2V Z Bl RITFFAT 4 .

) KT & JA HE—>4 DS 3994 FEL Y5 FL a0 AR 2% FRL R I K T4
) e /IMELRS, DS3994 244 3 sh A BE AR S AT
DS3994 32 i 1% it MOSFET MR 5K B Y (5 25 e, E 84T
A E R 1k . DS3994 38 i3k A T 8 AT 1Y) HRL I SRAR
B RBH AN . AT E BESfS, CikF TR
VR KL, 4 il 2% 45 1F 35 K MOSFET A% 3K 3
W25 E, B R Gt . 2 72 E (B CR33F
s P LSTOMLST1 K0k % &) 5, %A B E,
MIDS3994 ¥ A W Ab FUR S (BB 4 4. H e 3h
(10 30 7 s 0 ) 3o R R, I DS 3994 2% 1 MOSFET #i
WEKZh, FHiE AR FLIR A

) [T BIT—— BATE S HE, DS3994 i AT EBITIRE.
TEVZARZS T, DS3994 #4835 MOSFET i 4l 3K 3h Y o5 ==
P, PEACATE M. 38 i A AR R A M o &S LY
T, Bk R R RATE R E. WRAT R
T BEEMIC T T & i I 2 S R R — 2 1

B DALLAS AW A1V

iﬁﬁ)ﬁ/ﬁw
R ATIE#ZS
T4 (B CR3 %7 A7 28 LSTOAILST1 #5 i v 3k i%

H), WLAFAAITECEE K. IFHEIT, DS3994
H4 45 1L MOSFET MR K B, 4% 1k A fie sk B4 i B -

4) ke db B —f R B R R, DS3994 R DLk BN H 3h

FRATE R AT %), 3l 1 EH R sl T RS
I P e (T A A AR PR B ) - R R A RRIR 2SR I
A \LIE 2 /T, EShE S RER HEAT 14 Ui DL BR
BpE . X 14l rp, B 2 A 1 o A S R
102447 3. BUAT & R, DS3994 SL A1 A
BRI AKE ISR IE . Y — > Al
HBLECE S, DS3994 W] LG & AU AL 1k B A il E TAF,
o nr DUFC B A R 28 Ik e TR . — Bl gt A
RS, RAMIA T =MEL P EE—F, &1
7 HE Bk BRI

* Voc PR T UVLOT IR,

o SVMi A FLE T 2T IRRME.

o JEIEHAE L.
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DS3994

% BH R
s

4188

ITG‘HT

DEVICE AND
INVERTER SUPPLIES
AT PROPER LEVELS?

RESET FAULT COUNTER
AND FAULT OUTPUT

FAULT WAIT
[1024 LAMP CYCLES]

FAULT COUNTER = 15?

LAMP OVERCURRENT
[INSTANTANEOUS IF
ENABLED VIA THE
LOC BIT AT CR1.0]

STRIKE LAMP
[RAMP AND REGULATE TO
0VD THRESHOLD]

IF LAMP REGULATION
THRESHOLD IS MET

RUN LAMP
[REGULATE LAMP
CURRENT BOUNDED BY
LAMP VOLTAGE]

LAMP STRIKE TIMEOUT
[SEE REGISTER CR3]

OVERVOLTAGE
[64 LAMP CYCLES]

LAMP OUT TIMEOUT
[SEE REGISTER CR3]

MOSFET GATE DRIVERS ENABLED

FA

YES/” AUTO R
[ARD

[ACTIVATE FAULT OUTPUT]

INCREMENT FAULT

ULT STATE

ETRY ENABLED?
BIT AT CR1.5]

COUNTER

Y

9. i sl 2

18
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418182 [F1R
SeEAT f *l 5§

B e IE LB

DS3994 i) aF fr-an R 4 /s . TEJR ZERMEh 45 1 T A7 47

A FIAE AL A LR 1 B .

x4. HEmE

BYTE BYTE FACTORY
ADDRESS NAME DEFAULT* BIT7 BIT 6 BIT 5 BIT 4 BIT 3 BIT 2 BIT 1 BITO
FOh Reserved 21h — —
Fih Reserved 43h — —
F2h Reserved 65h — —
F3h Reserved 77h — —
Fah CR1 20h DPD FRS ARD RGSO DPSS LFSS POSCS LOC
F5h CR2 08h BVRS LD1 LDO 0 1 POSCR1 | POSCRO | UMWP
Feh Reserved 00h — — — — — — — —
F7h Reserved 00h — — — — — — — —
F8h BDSH1 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 User 00h EE EE EE EE EE EE EE EE
Memory

* L) BN BRI EAE S AT i i (EEPROM)IA «

& DALLAS M AXI VI 19
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4 118X [H R
IT'“J‘HT 2 Fl 52

Fah: =H%1FE81 (CR1)

BIT NAME FUNCTION

DS3994

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

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.

20 & DALLAS M AXI VI




418182 [F1R
SeEAT f *l 5§

F5h: =H%15FE8E2 (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 22.5t055.0 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.
4 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 LD0 LD1 LDO CHANNELS DISABLED LAMP CHANNELS
0 0 All Channels Enabled 4
0 1 4 3
1 0 2/4 2
6 LD1
1 1 1/2/4 1
Bright Voltage Range Select.
7 BVRS 0=0.5Vto 2.0V
=0.0Vto 3.3V

F8—FBh: R%& 5t &1z H(BDS1/2/3/4)

BIT

NAME

FUNCTION

BDSCO

BDSCH1

BDSC2

BDSC3

BDSC4

BDSC5

BDSC6

~N[fofO|~jlOWINM|=2|O

BDSC7

8-Bit Programmable Counter That Staggers the Start of Burst Dimming. 00h = Oms stagger. Setting
the stagger longer than the burst dimming cycle results in the channel never turning on. See Table 2.

= DALLAS

' SEMICONDUCTOR

M AKX 21
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4188

ITG‘HT

% Bk

s

FCh: %1% 7283 (CR3)

BIT NAME FUNCTION
BRIGHT Analog Dimming Slope Select
0 SLOPE 0 = Positive Slope
1 = Negative Slope
STRIKE AND LAMP OUT TIMEOUT IN LAMP
FREQUENCY CYCLES 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 LST1
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 S| s =l 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
n -,
22 & DALLAS AW /1K1 /W




FCEX
— A R A ARTE A T2C B AL i
FHIEE: THEAEATERHSE WAL SE. T
B e A SCLI 4 k. 106 S0 B2 1k 46 12k
MHEE: WP E TR ESR T &% . R .
SHTRSIECRE: AT EEEERITG &2,
BEIsF SDA FISCL )k Jo R AIE 48 R 745
Foa&t: b BN TG &0, B8 —UOE B %
. SCL L P, SDA H i I Y Bk AD K 7= — AN IF
4. TERI FES TR .
Bl &M BENEAEE LA, SRS APLZ /Y
WAL 5. SCL s BT, SDA HAR 2] 5 i k28 e 7= A
—AME A BRI TS SN A .
EEFBREM: FHUAT DI — U8R A% i 25 it Fl
BIFHR AN, FnTE ST R 45 5 SE BN S 3 — WO
BARALH . BE IR S W H T i )R ) — A4

418182 [HHR
KIHATIEHES

PR L, TR — W BR £ . ERE IR &M
1 % 3% SERUETT 8RS AR . IE TR 18 2 %0 F R .
SL: SDA [y BkAR Wb & A 7E SCL MK FLSF-Hi[A] . #E SCL
Sy e Pk v 3 ) DA R S8 ST ] R4 4 B (] R Y JE L N (2
WLIE 10), SDA%UE LR FREE R/ R . HIEAESCLM b
FHER A SR

AL GIRMELRET, EAMTRSDARL, T —
ANSCL b FHH 81 3k 22 i (5207 ) A3 45 — 7 A 222 57 ) (L P&
10). #3447E SCL kv it T B A% HH SDA S HE ,  H AR f
FEY4FT SCLK i i R A R, TEEEN R F
FEAE A A SCLIS b kb, BRIVt 2 M ATL B2 BB B
& (ACKFINACK): [ % (ACK)a Ik 2 (NACK) A4
AT AR R R Rk B O . IR I 1 A (IR 1E
W AL S AR A A L) a AR R O R 1k 07 BT
ACKH#:AE, #0ld E 55 O & 7% 17 $h AT NACK 4 .
ACKFINACK 1 # VE B 7 (] 10) 5 & B AL 1 B e AR ]
ACK 213 1E H R ISCER 19 B 815 5 . NACK T4 1k —
WP F, SR na A Beloss .

s VAN

tBUF

[ X XTIk
|

| LW I | —t& -
L] 4
SCL
- 4
tHD:STA

I
E [T ——

STOP START —

tHD:DAT

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

tsu:.DAT

JLh

tsu:sTA i

REPEATED
START

tsu:sT0

FJ10. PCHFHE

& DALLAS M AXI VI
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DS3994

418185 [k

== ], :/-l;- o

AT FI 58

o o RN T e LTt
)08 £ 15 LR AL % 22 8 EBLAY 1 (R EBLE
W R s N AR, IR UL SR

B.
=

Tif

15

EFET R ERIE R B ML B L0 8 A E B A
1AL WAL B MALA ACK B NACK . T WL IR “i07”
TE BB ML S 2 ELE S A (B DL FE RN E B, RG
TR CHAL” 5 R ACK, DUREWCRE i i) B 5 .
N IEEE, EVERUR G — N5 TR ENACK,
PLfgE ML SDA F 45 AR 8] 2] F 4.

MALbIE TS 12C R Lk B9 A AHLIIR R START 414+
Ja KB FHEFTT . ML FHEF T (E DT
R B ML L hE A AR R R/W A

DS3994 i ALt AR 4 101000A (Z#EH1), FHrf Ag ik
SUEI(AQ) R . HuhkS D o v/F 1 I 2 T R AT i (9 AL 1
Ik GBS A ERMAMSLEE, FEER/W =0, TALA
MHLE ABHE . IER/W =1, TR ML BOS T .
WHRE A TSR hE, DS3994 MME % T 415 % — 4 12C
WlfE, AR T - MFHRENZIIAS S 8EREE.
Ehig st PUTECEBRAEWIR, A E NP % Kok
A E RSO R, TR E — D F it . SHAE
Wi, fFeEa it i AN MWL hE 245 2 5 BRI 55 —

==

M.

24

7-BIT SLAVE ADDRESS
——
’—>|1 :0:1 :O:O:O:Ag: R/\N}<—\
MOST A0P|N§:LUE DETERMINES
SIGNIFICANT BIT READ OR WRITE
&l 11. DS3994 19 ML 41 15
PCiEfs

EMAMBEN—NEEFT: FPATE — TR 51
ML F Y (R/W = 0). GG, SXdE7,
PP AT IR . EARERNE: A B EAE I,
FHLIEBMALA R EAE S . 4G RIS %R 12.
NZE#i#: L5 F 1 EEPROM 5 A $E N, DS3994
LR AEAE IF 551 2 J5 $2 4t — & 1 EEPROM 5 B[] (ty) ,
PUEH: N 255 A B EEPROM H . 7E 44T EEPROM 5 #:4E 34
], DS3994 44 AR & H ML, A8 EALTF “Ir "k
. MPATRAR X — 47 SR F3EDS3994, DIETE
DS3994 75 h 25 B2 S BE i S2 BVE R — AN 1 ol
BERMER NS — M2 EilE 1w DS3994 5 A H
B 2 F S R — > twy IO B K RT3 .

EEPROME k% : DS3994 EEPROM fE % 14 1Y 5 vk S Al
PLFE Nonvolatile Memory Characteristics# " &% %], %18
VriE XAERZEBEREAMT . FIE T, DS399%4 7 i1
R EILIT & T e b .
MMHUEREE: b 7 ML R, L=
— NI BMMHIEFE T R/W = 0). GFfE#H
e A —AEE IR &M BV R/W = 1),
BEBUEE 75 IF FINACKAE /R B i 45 o, a7 e 1k 5%
. E2ERESHREIL.
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COMMUNICATIONS KEY NOTES
WHITE BOXES INDICATE THE MASTER IS
START ACK CONTROLLING SDA —_— 1) ALL BYTES ARE SENT MOST SIGNIFICANT BIT FIRST.
HES Aok CONTROLLNG SDA 2) THE FIRST BYTE SENT AFTER A START CONDITION IS
ALWAYS THE SLAVE ADDRESS FOLLOWED BY THE
CePLATED R READ/WRITE BIT.
8-BITS ADDRESS OR DATA
Elpt BRI
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 | 101 00 0 A O | 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|1 01 00 0A00|A| MEMORY ADDRESS |A|SR|1 01 00 0A01|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
& 12. PCiif78 41
W EES THFIEFE

% FDS3994 ##E # [6]— I°C & Z Ata9 F 4t
£ 7 DS3994 B DU 2 AR AT GE g K stk BB T3t

A ABIRS . ARBHIUNGEER, HS% PCH
T wEh oy .
BIEE#

N TIBBRAERCR, BT Voe 553t 2 [A]4£0.01pF
SO IpFR EFBEA . AR RENMEE. REEREEA,
FHRFTRESEIT Ve FIGND 52238, DAREAR 51 £k iRk

REATEREIBIRMS
T TAERE(E 13 IR T & LT B . e

WU IESZ T, X T SmArMs AT E HLHL, RS = 140Q.
SR STE AL IE SR BNE BES AT AR 2 3 i L BELAE -

1

R8 =
V2 ILAMP(RMS)

= DALLAS

¥ SEMICONDUCTOR

M AKX

SNERTC MBI T RE N BRI A. W
A B SN TR A8 g Mn ¥4 1 MOSFET.

75 s 4% N 1% RE 5% T/ 75 DS3994 19 20kHz & 80kHz 4 % 7
B, [ 55 Hb (9 35643 B AR IE A2 25 N MOSFET 3K 3 (19 5 45 Fe 75
28% % 35% VW FEI N . 75 A% 02T AR % K 2 FI Sk 5 T & Y
B BN, BEHEES RS R
KA B AT IR R GBI BCR ARSI A BRI . £ 12V i
ARAR . 438mm x 2.2mm AT E BT R T R SR AL AR K
R .

n {438 MOSFET A K4 RS FF /gl , DARC & 2 48
HAPES T RSEBEAER TREZE. REiniagiE
MOSFET W Hi#6. 54, BEREBEMEFEE, UE
IEHBFAR S . HFEHEER D AR At R 3.
A, SR R AL T Qg, 1S BTE Recommended
Operating ConditionsR A A A& E . HEThim L2
SO-8 3+ %5 [ Wn 74 1 MOSFET #F 0] DA /& iR BE5R .

FOH T TSI T L% A S L BELRT LY
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5. BERAE
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 pH
Secondary Leakage 185 mH
Primary Inductance 70 uH
Secondary Inductance 500 mH
Center Tap Voltage 10.8 12 13.2 Y
s darv Outout Volt 100ms minimum 2000 v
econdary Output Voltage
Y P 9 Continuous 1000 AMS
A AR B IO MRS, ROk
E2: ME R AR R S W B Y L
E3: 40: 2 M THEZN438mm x 2.2mmKTE . 2VAER T AR A L . 2 E R, 11§55 W 210 AN33T5.
.,—‘;. \
*6. HIH. BEEEER
TOLERANCE | TEMPERATURE
DESIGNATOR QTY VALUE (%) AT 25°C | COEFFICIENT NOTES
R1 1 10kQ 1 — —
R2 1 12_;3;? Qto 1 — See the Setting the SVM Threshold Voltage section.
20kQ to o 2% or less total tolerance. See the Lamp Frequency
<
RS ! 40kQ ! <153ppm/*C Configuration section to determine value.
18kQ to o 2% or less total tolerance. See the Lamp Frequency
<
Ra ! 45kQ 1 <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 Vpcp 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 Vpca to reach its normal operating level.
C4 1/Ch 33uF 20 Any grade —
C5 1 0.1pF 10 X7R Place close to Vcc and GND on DS3994.
n -,
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Ve =5V =10%

C5

v

A

SUPPLY VOLTAGE
(5V £10% TO
24V «10%)
me
R2 ;;(34
R1 DUAL POWER
MOSFET
TRANSFORMER
|
il %)

3

CCFL LAMP
3 02

P

-

R8

P
4
2

v

LAMP VOLTAGE MONITOR

ANALOG BRIGHTNESS —{ BRIGHT Vee
EXTERNAL DIGITAL PWM INPUT/ g poynG VM
INTERNAL DIGITAL PWM OUTPUT

EXTERNAL LAMP FREQUENCY INPUT/ g | syNC

INTERNAL LAMP FREQUENCY OUTPUT - GAn

= SEMICONDUCTOR
LOSC  DS3994
POSC GBn
Vee
R3< R4
R5 => R6>> R7 ovDn
<o FAULT
LCMn
CONFIGURATION § 1 SDA
PORT > scL
g A0 GND

NOTE 1: ONLY ONE CHANNEL SHOWN TO SIMPLIFY DRAWING.

NOTE 2: SEE THE COMPONENT SELECTION SECTION FOR RECOMMENDED EXTERNAL COMPONENTS.

LAMP CURRENT MONITOR

NN—S

13, MR T A LB
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41BiEX Bk
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BRT (FRE B (4E)

DEVICE SUPPLY VOLTAGE INVERTER SUPPLY VOLTAGE
(5V=10%) o O (12V = 10% TO 24V = 10%)
R2
] BULKPOWER
- SYM SUPPLY
. CAPACITANCE
OFF/RESET = CLOSED B DALLAS R1 {;
DS3994 v |
o 1
GND
ANALOG BRIGHTNESS —~| BRIGHT 1 OF 4 CHANNELS
DPWM SIGNAL PSYNG : DUAL N-CHANNEL
INPUT/OUTPUT . POWER MOSFET
LAMP FREQUENCY :
<> LSYNC :
INPUT/OUTPUT ‘ | °

CCFL
LAMP A

oo LU=E) 3% —a

POSC ; 3

R3 R4 . m*) 01 CL .
‘ v

| FAULT 3 Y wvmosan
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3 +

scL 1
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AA
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AWa

CONFIGURATION /%
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Reg
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R
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