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ABSOLUTE MAXIMUM RATINGS
BATT to GND
BST to GND ..
BST to LX....

0.3V to 30V
....... -0.3V to 6V
-0.6V to (BATT + 0.3V)
................................................................... -0.3V to 6V

CS, CSAV, CC, SYNC, REF, MINDAC,
SS, OTP to GND
SHDN, UP, DN to GND.
SMBSUS, SDA, SCL to GN

BATT, LX Current.
SDA Current...
VL Current .
Continuous Power Dissipation (Ta = +70°C)

SO (derate 8.70mW/°C above +70°C).......c..cccecerveunnne 696mwW
Operating Temperature Range

MAX1610CSE/MAX1611CSE
Storage Temperature Range ..
Lead Temperature (soldering,

0°C to +70°C
.-65°C to +160°C

SEeC) ...

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.

ELECTRICAL CHARACTERISTICS

(TA =0°C to +70°C, BATT = 8.2V, MINDAC = 0V, unless otherwise noted. Typical values are at Ta = +25°C.)

PARAMETER | CONDITIONS MIN TYP MAX UNITS
SUPPLY AND REFERENCE
BATT Input Voltage Range 4.75 26 %
(B)/;\)ga%“:jzgim Supply Current, BATT = 25V 15 3 mA
EQLLL()Qv:/Jr:EI\SA(i)ednet Supply Current, 10 20 A
VL Output Voltage, Operate Mode 4.75V < BATT < 26V 4.25 4.5 4.75 \Y
VL Output Voltage, Shutdown Mode 3.0 3.6 4.75 \Y
REF Output Voltage No load 1.92 2.0 2.08 \Y
REF Load Regulation Isource = 100pA 6 20 mv
SWITCHING REGULATOR
BATT-to-LX Switch On-Resistance BST - LX =4.1V 0.7 1.0 Q
LX Switch Off-Leakage Current 10 HA
SYNC = REF 250 290 330
Oscillator Frequency kHz
SYNC = GND 125 145 165
Oscillator SYNC Pin Synchronization Range 240 350 kHz
SYNC High Pulse Width 200 ns
SYNC Low Pulse Width 200 ns
SYNC Input Current SYNC = GND or VL -1 1 HA
SYNC Input Low Voltage 0.5 Y
SYNC Input High Voltage 4.0 \Y
Power-Switch Maximum Duty Cycle SYNC = REF 89 91 %
SS Source Current SS=GND 25 4.0 55 HA
SS Sink Current SS=0.5V 2 mA
2 MAXIM
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ELECTRICAL CHARACTERISTICS (continued)
(Ta =0°C to +70°C, BATT = 8.2V, MINDAC = 0V, unless otherwise noted. Typical values are at Ta = +25°C.)

PARAMETER \ CONDITIONS MIN TYP  MAX | UNITS

DAC AND ERROR AMPLIFIER

DAC Resolution Guaranteed monotonic 5 Bits
MINDAC Input Voltage Range 0 1 \Y
MINDAC Input Bias Current -1 1 HA
MINDAC Digital PWM Threshold 3

CSAV Input Voltage Range 0 1.0 \Y
CSAV Regulation Point D/A at full scale 232 247 260 my

D/A at 1LSB 12

CSAV Input Bias Current -5 5 HA
CSAY 10 CC Yollage-to-Current Converter | ¢ = av, CSAV = 1V, DIA at 1LSB 85 umho
CC Sink Current CC =2V, CSAV =1V, D/A at 1LSB 80 HA
CC Source Current CC =2V, CSAV =0V, D/A at full scale 20 HA
OPEN AND SHORTED TUBE PROTECTION

OTP Voltage Trip Point Referred to REF OTP rising -20 20 mV
OTP Input Bias Current GND < OTP < VL -1 1 HA
CS Overcurrent Cutoff Threshold 500 mV
MAX1610 LOGIC LEVELS

SHDN, UP, DN Input Low Voltage 0.8 \
SHDN, UP, DN Input High Voltage 2.4

SHDN, UP, DN Input Bias Current -1 1 HA
MAX1611 LOGIC LEVELS

SMBSUS, SDA, SCL Input Low Voltage 0.8 \%
SMBSUS, SDA, SCL Input High Voltage 2.2 Vv
SMBSUS, SDA, SCL Input Bias Current -1 1 HA
SDA Output Low Sink Current Vspa = 0.6V 6 mA
MAXXKIMN 3
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TIMING CHARACTERISTICS—MAX1610

(Figure 1, Ta = +25°C, unless otherwise noted.)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
UP, DN Pulse Width High t1 1 us
UP, DN Pulse Width Low t2 1 us
UP, DN Pulse Separation t3 1 us
Counter Reset Time ta 1 us
TIMING CHARACTERISTICS—MAX1611
(Figures 2 and 3, Ta = +25°C, unless otherwise noted.)
PARAMETER SYMBOL CONDITIONS MIN TYP  MAX | UNITS
SCL Serial Clock High Period tHIGH 4 us
SCL Serial Clock Low Period tLow 4.7 us
SCL, SCA Rise Time trR (Note 1) 1 us
SCL, SDA Fall Time tF (Note 1) 0.3 us
Start Condition Setup Time tsu:sTA 4.7 us
Start Condition Hold Time tHD:STA 4 us
SDA Valid to SCL Rising Edge
Setup Time, Slave Clocking in Data {SU:DAT 500 ns
SCL Falling Edge to SDA
Transition tHD:DAT | (Note 1) 0 ns
SCL Falling Edge to SDA Valid,
Reading Out Data tov 1 HS

Note 1: Guaranteed by design.

MAXIMV
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(Ta = +25°C, unless otherwise noted.)
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MAX1610/MAX1611

a)d0d by 00OOOO
POWER TOLER- | WORKING

SYMBOL | VALUE | TOLERANCE RATING SYMBOL | VALUE ANCE VOLTAGE NOTES

R1 (Note) +1% 1/8W C1 0.1uF +20% +25V OF <£0.001 @ 1kHz

R2 510Q +10% 1/8W (Note 1)

C2 +10% +3kV High voltage

R3 51kQ +5% 116W (pF) ° gh volag

R4 8.2kQ +5% 1/16W C3,C5 27nF +20% 25V

R5 150kQ +5% 1/16W i

C4, C6, 0.1pF 20% 25y Ceramic, larger

R6 51kQ +5% 1/16W C7,C8 values acceptable

R7 20Q +10% 1/16W Cc9 10pF -50% 35V Tantalum, low ESR
c0oooooo

GENERIC SURFACE-MOUNT
SYMBOL DESCRIPTION PART PART MANUFACTURER

1A NPN switching transistor,

Q1,Q2 VCEO = 50V 2N2222A FMMT619, SOT23 Zetex
D1, D3 50mA silicon diode, VBRr 2 40V 1N4148 CMPD4448, SOT23 Central
D2 1A Schottky diode, VgR = 30V 1N5818 EC10QS04 Nihon

L1 100pH, 1A inductor CDR125-101 Sumida

6W Royer oscillator transformer, turns ratio 67:1,
T1 secondary (pins 10 and 6) : primary (pins 1 and 3), CTX110605 Coiltronics
primary magnetizing inductance (Lp) of 44pH £20%

Note: Component values depend on lamp characteristics. See Table 3 to select values.

03. 0400000000

VL IL c2 R1 vCT froy (kHz)
(VRMS) (MARMS) (VmAX) MIN TYP  MAX
250 3 22pF 1.210 3.63V 50.3 58.6  71.8
250 5 43pF 0.715Q 3.61V 43.3 49.7  60.3
300 3 18pF 1.18Q 4.30V 52.1 61.0  75.1
300 5 36pF 0.681Q 4.14v 45.6 52.8  64.7
450 5 20pF 0.732Q 6.55V 51.1 59.7 733
500 5 18pF 0.715Q 7.17V 52.1 61.0  75.1
550 5 18pF 0.665Q 7.29V 52,5 61.8  76.7
600 5 15pF 0.698Q 8.41V 53.6 63.1  78.1

Note: froy = Royer oscillator damped resonant oscillation frequency. T1 primary magnetizing inductance (Lp) = 44pH +20%.
VCT = average voltage from the T1 center tap to the emitters of Q1 and Q2 (ignoring Q1, Q2 VCE,sAT).
C1 = 0.1yF + 20%; C2 = +10% tolerance; R1 = +1% tolerance.

10 MAXIMN
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[ FIGURE 4 CIRGUIT, C2 = 15pF, Iny = 462mA, ] v
| CCFLVL = 500Vrus 6V
t -~ e 1\
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I f ) ( [ 3 f [ )
o Sl \ 1 [\ | FIGURE 4 CIRCUIT, G2 = 15pF, VOLTAGE
[ \ 4 |\ | CENTER-TAP | ~ Ri-si50
(f V] i \Wi Y \ | VOLTAGE e CCFL VL = 500Vpus, BATT = 15, | OV
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| BATT =10V, Ipar = 0:20A, ov . J o
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i {\ < A T
\ 4\ ’
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| \ \ e # CURRENT I VOLTAGE
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! I/ 7 \ -1A 3 I ov
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REF /8 = 250mV
FULL-SCALE

MID-SCALE

CSAV REGULATION VOLTAGE

MIN-SCALE = MINDAC / 8

OmV

NOTE: DAC CODE 00000 FORCES THE BATT-TO-LX SWITCH OFF REGARDLESS OF CSAV OR MINDAC VOLTAGE.
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BATT

v

BST
DMOS
POWER
SWITCH

LX

LEVEL
SHIFTER

CS
CSAV

REF

cc GM
+ +8

MINDAC %

5-BIT DAC

S Q-

D

SYNC 0SC /:/:/:/
L | .
sS . l_
QTP +
UP (SDA)—
DN (SCL)—|
SHDN (SMBSUS)—

DIGITAL INTERFACE

() ARE FOR MAX1611

NOTE: CIRCUITRY TO DETECT MINDAC = VL NOT SHOWN. SEE CHOPPING THE LAMP CURRENT SECTION.
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MOST LEAST
SIGNIFICANT SIGNIFICANT SLAVE SLAVE
ADDRESS BIT ADDRESS BIT ACKNOWLEDGE ACKNOWLEDGE
MOST LEAST
START _ SIGNIFICANT SIGNIFICANT
CONDITION RAWBIT DATA BIT DATA BIT
SCL
SHDNB-0
SDA | | L] L] | ResSEL[ | [4-0] 03020 [p10 00| [
SLAVE PULLS STDBY-0 SLAVE PULLS

SDA LOW SDA LOW

010. MAX161100000000000000000000ODO0O (REGSEL = 0)
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7. DOoogbDoconpood

PART SUPPLIER LOCATION PHONE FAX NOTES/CONTACT
Elmsford, NY 914-347-2474 | 914-347-7230 (@nd)
Dissipation factor (tan
SMD7.3104 WIMA Germany (0621) 8785-0 (0621) 8710457158 at 1kHz and 20°C < 0.008.
Hong Kong 5-70-11-51 58-06-84-74
CHEV00255104 | PACCOM 1 pedmond, WA | 206-883-9200 | 206-881-6959 Dissipation factor (tan )
Electronics at 1kHz < 0.002.
. Dissipation factor (tan d)
4040N104M250 NOVACAP Valencia, CA 805-295-5920 805-295-5928 at 1kHz and 20°C < 0.0015.
08 O0O0O0OODCcOOOO
PART SUPPLIER LOCATION PHONE FAX
Olean, NY 716-372-6611 716-372-6316
Vancouver, WA 206-696-2840 206-695-5836
1808HA330KATMA AVX/Kyocera
Germany 08131 9004-0 08131 9004-44
Hong Kong 852-363-3303 852-765-8185
Smyrna, GA 404-436-1300 404-436-3030
GHM1040SL330J3K Murata Germany 49-911-66870 49-911-6687193
Taiwan 886-2-562-4218 886-2-536-6721
302C1812A330K Metuchen Capacitors, Inc. Old Bridge, NJ 908-679-3366 908-679-3222
302R29N330K Johanson Dielectrics Sylmar, CA 818-364-9800 818-364-6100
agoooo

TRANSISTOR COUNT

M AXIN

1 5457
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googo

[ {( \ 0°-8°
] 1Ay Y
5 Al c -

@@f Narrow SO
E H SMALL-OUTLINE
¢ i PACKAGE
v (0.150 in.)

DIM INCHES MILLIMETERS
MIN MAX MIN MAX
A | 0.053 | 0.069 1.35 1.75
Al | 0.004 | 0.010 0.10 0.25
B | 0.014 | 0.019 0.35 0.49
C | 0.007 | 0.010 0.19 0.25
E | 0.150 | 0.157 3.80 4.00
e 0.050 1.27
H | 0.228 | 0.244 5.80 6.20
L | 0.016 | 0.050 0.40 1.27
DM lpins INCHES MILLIMETERS
MIN | MAX | MIN | MAX
D 8 ]0.189]0.197 | 480 | 5.00
D 14 | 0.337 |0.344 | 855 | 8.75
D 16 | 0.386 [ 0.394 | 9.80 | 10.00
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