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ABSOLUTE MAXIMUM RATINGS

BATT tO GND ...oooeieeeieieeeee e -0.3V to +30V
BST1, BST2 to GND ..-0.3V to +36V
BST1 to LX1, BST2 to LX2 -0.3V to +6V
GHLtO LXL e -0.3Vto (BST1 + 0.3V)
GH2t0 LX2..cvvvvieeeeeenns .....0.3Vto (BST2 + 0.3V)
VeC, VDD IO GND oo -0.3V to +6V
REF, ILIM to GND ...-0.3Vto (Vcc + 0.3V)
GL1, GL2 to GND ...-0.3Vto (Vpp + 0.3V)
MINDAC, IFB, CCV, CCIto GND ........cceeeeeeeenninns -0.3V to +6V

MODE t0 GND ...ttt -6V to +12V
Ve to GND Ny ...-6V to +6V
CRF/SDA, CTL/SCL, SH/SUS to GND .........cccuuu...... -0.3V to +6V
PGND t0 GND ...coooiviiieeeciieee e -0.3V to +0.3V

Continuous Power Dissipation (Ta = +70°C)

28-Pin QFN (derate 20.84mW/°C above +70°C) ....... 1667mwW
Operating Temperature Range ..........ccccocceevneee.. -40°C to +85°C
Storage Temperature Range.................... -65°C to +150°C
Lead Temperature (soldering, 10S) ........ccccceeeriiveeeeennnnnn. +300°C

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

(VBaATT = 12V, MINDAC = GND, Vcc = Vpbp, VSH/sus = 5.3V, Ta = 0°C to +85°C, unless otherwise noted. Typical values are at

Ta = +25°C.) (Notel)

PARAMETER CONDITIONS MIN TYP MAX UNITS
Vce =Vpp =V, 4.6 5.5
VBATT Input Voltage Range cc bD BATT \%
Vcc = Vpb = open 55 28
. VBATT = 28V 3.2 6
VBATT Quiescent Current VSH/sus = 5.5V mA
VBATT = Vcc =5V
VBATT Quiescent Current, Shutdown SH/SUS =0 6 20 PA
. VSH/suUs = 5.5V, 6V < VBATT < 28V
Vcc Output Voltage, Normal Operation 0 < ILoAD < 20mA 5.0 5.35 5.5 \
Ve Output Voltage, Shutdown SH/SUS = GND, no load 35 4.6 5.5 \Y
Vcc rising (leaving lockout) 45
Vcc Undervoltage Lockout Threshold - - \%
Vcc falling (entering lockout) 4.0
Vcc Undervoltage Lockout Hysteresis 200 mV
Vce POR Threshold Rising edge 0.9 1.75 2.7 \%
Vcc POR Hysteresis Falling edge 50 mV
REF Output Voltage, Normal Operation 4.5V <Vcc < 5.5V, ILoap = 40pA 1.96 2.00 2.04 \
GH1, GH2, GL1, GL2 On-Resistance ITeEsT = 100mA, Vcc = Vpp = 5.3V 2 6
GH1, GH2, GL1, GL2 Maximum Output 1 A
Current
BST1, BST2 Leakage Current BST_=12V,LX_=7V 5 HA
Input Resonant Frequency Guaranteed by design 20 300 kHz
Minimum Off-Time 200 300 400 ns
Maximum Off-Time 20 30 40 Us
Maximum Current-Limit Threshold
ILIM =V 1 2 22 Vv
LX1-GND, LX2-GND (Fixed) cc 80 00 0 m
Maximum Current-Limit Threshold ViLim = 0.5V 80 100 120 my
LX1-GND, LX2-GND (Adjustable) ViLIM = 2.0V 370 400 430
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ELECTRICAL CHARACTERISTICS (continued)
(VBaTT = 12V, MINDAC = GND, Vcc = Vbbp, VSH/sus = 5.3V, Ta = 0°C to +85°C, unless otherwise noted. Typical values are at

Ta = +25°C.) (Notel)

PARAMETER CONDITIONS MIN TYP MAX UNITS
Minimum Current-Crossing Threshold 6 mv
LX1-GND, LX2-GND
Current-Limit Leading-Edge Blanking 200 300 400 ns
D/A Converter Resolution Guaranteed monotonic 5 Bits
MINDAC Input Voltage Range 0 2 \Y
MINDAC Input Bias Current -2 2 pA
MINDAC Digital PWM Disable Threshold MINDAC = Vcc 2.4 35 \
IFB Input Voltage Range 0 1.7 \
VMINDAC = 0, DAC code = 11111 binary 368 388 408
IFB Regulation Point VMINDAC = 0, DAC code = 00100 binary 30 50 70 mV
VMINDAC = 1V, DAC code = 00000 binary 180 200 220
IFB Input Bias Current -2 2 pA
IFB Lamp-Out Threshold 125 150 175 mV
IFB to CCI Transconductance 1V <Vccl < 2.5V 100 us
CCI Output Impedance 20 MQ
VEB Input Voltage Range -2 2 \
VEB Input Bias Current VEB=0 -0.5 0.5 HA
VEB Regulation Point 490 510 530 mV
VeB to CCV Transconductance 1V <Vccv < 2.7V 40 uS
VEB Zero-Voltage Crossing Threshold -10 +10 mV
CCV Output Impedance 20 MQ
No AC signal on MODE 205 220 235
Digital PWM Chop-Mode Frequency 32kHz AC signal on MODE 250 Hz
100kHz AC signal on MODE 781
MODE to DPWM Sync Ratio fmobpe/fopwm 128
) ] ) NO AC signal on MODE 2.10 2.33 2.60
'(‘SZEE'SM Detection Timeout Timer ViEs < 0.1V | 32kHz AC signal on MODE 2.05 s
100kHz AC signal on MODE 0.66
MODE Operating Voltage Range -5.5 11 \
MODE Input Current MODE = GND or Vcc -1 1 HA
Positive Analog Interface Mode Sync clock average value on MODE to sync
gﬂe(t)sDrﬁirTin?L’J\ln?Jr?;i?:;);i)(VCTL/SCL =0 D);WM oscillator,gr]mt in shutdown. (Noteé) 0.6 v
Negative Analog Interface Mode Sync clock average value on MODE to sync
z/le(t)sDriaiiIr?qiijg:izshr:‘rzfs;vzc&lscL =0 D)I;WM oscillator,iot in shutdown. (Notey3) 14 2.6 v
SMBus Interface Mode Sync clock average value on MODE to sync Vce - v
MODE = V¢ Threshold DPWM oscillator, not in shutdown. (Note 3) 0.6
MAXIV 3
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ELECTRICAL CHARACTERISTICS (continued)
(VBaTT = 12V, MINDAC = GND, Vcc = Vpbp, VSH/sus = 5.3V, Ta = 0°C to +85°C, unless otherwise noted. Typical values are at

Ta = +25°C.) (Notel)

PARAMETER CONDITIONS MIN TYP MAX UNITS
MODE AC Signal Amplitude Peak-to-peak (Note 4) 2 5 \Y
MODE AC Signal Synchronization Range Chopping oscillator synchronized to MODE 32 100 kHz
CRF/SDA Input Range 2.7 5.5 \
VCRF/SDA = 5.5V, SH/SUS = Vce 20
CRF/SDA Input Current — HA
VCRE/SDA = 5.5V, SH/SUS =0 -1 1
CTL/SCL Input Range 0 VCRF/SDA \
CTL/SCL Input Current MODE = REF or GND -1 1 UHA
A/D Converter Resolution Guaranteed monotonic 5 bits
A/D Converter Hysteresis 1 LSB
SH/SUS Input Low Voltage 0.8 \Y
SH/SUS Input High Voltage 2.1 \Y
SH/SUS Input Hysteresis 300 mv
SH/SUS Input Bias Current -1 1 PA
SDA, SCL Input Low Voltage 0.8 V
SDA, SCL Input High Voltage 2.1 \
SDA, SCL Input Hysteresis 300 mV
SDA Output Low Sink Current VcRrE/sDA = 0.4V 4 mA
SCL Serial Clock High Period THIGH 4 us
SCL Serial Clock Low Period TLow 4.7 us
Start Condition Setup-Time tSuU:STA 4.7 us
Start Condition Hold-Time tHD:STA 4 Us
-
SCL Falling-Edge to SDA Transition tHD:DAT 0 ns
g(ullt_;:tlgng—Edge to SDA Valid, Reading Tov 700 ns
ELECTRICAL CHARACTERISTICS
(VBATT = 12V, MINDAC = GND, Vcc = Vpp, VSH/sus = 5.3V, Ta =-40°C to +85°C, unless otherwise noted.) (Notel)
PARAMETER CONDITIONS MIN TYP MAX UNITS
VBATT Input Voltage Range vee = Voo = VeaTT 4.6 35 v
Vcc = Vpp = open 55 28
. VBATT = 28V
VBATT Quiescent Current VSH/sus = 5.5V mA
VBATT = Vcc =5V
VBATT Quiescent Current, Shutdown VSH/sus =0 20 pA

MAXIMN
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ELECTRICAL CHARACTERISTICS (continued)
(VBaTT = 12V, MINDAC = GND, Vcc = Vpb, VSH/sus = 5.3V, Ta =-40°C to +85°C, unless otherwise noted.) (Notel)

S66 TXVIN/S6BTXVIN

PARAMETER CONDITIONS MIN TYP MAX | UNITS
Vcc Output Voltage, Normal Operation \(;S<H|/fgioz<525(;/m2v < VBArT <28V 5.0 5.5 \
Vcc Output Voltage, Shutdown SH/SUS = GND, no load 3.5 55 \
Vcc rising (leaving lockout) 4.5
Vcc Undervoltage Lockout Threshold — - Vv
Vcc rising (entering lockout) 4.0

Vcc POR Threshold Rising edge 0.9 2.7 \
REF Output Voltage, Normal Operation 4.5V <Vcc <5.5Y, ILoap = 40pA 1.96 2.04 \
GH1, GH2, GL1, GL2 On-Resistance ITEST = 100MA 10 Q
LXA-GND, LXE-GND (el e = Ve 180 20 | m
Maximum Current-Limit Threshold ViLim = 0.5V 80 120 v
LX1-GND, LX2-GND (Adjustable) ViLim = 2.0V 360 440

IFB Input Voltage Range 0 1.7 \
IFB Regulation Point VMINDAC = 0, DAC code = 11111 binary 335 440 mV
IFB Input Bias Current -1 1 HA
IFB Lamp-Out Threshold 120 180 mV
VFB Input Voltage Range -2 2 \
VFB Input Bias Current VFB =0 -0.1 0.1 UHA
VFB Regulation Point 480 540 mV
VFB Zero-Voltage Crossing Threshold -20 +20 mV
SHVSUS Input Low Voltage 0.8 \
SHVSUS Input High Voltage 2.1 \Y
SDA, SCL Input Low Voltage 0.8 \
SDA, SCL Input High Voltage 2.1 \
SDA Output Low Sink Current VcRE/SDA = 0.4V 4 mA

Note 1: Specifications to -40°C are guaranteed by design based on final test characterization results.

Note 2: Corresponds to 512 DPWM cycles or 65536 MODE cycles.

Note 3: The MODE pin thresholds are only valid while the part is operating. When in shutdown Vrgr = 0 and the part only differenti-
ates between SMB mode and ADC mode. When in shutdown and with ADC mode selected the CRF/SDA and CTL/SCL pins
are at high impedance and will not cause extra supply current when their voltages are not at GND or Vcc.

Note 4: The amplitude is measured with the following circuit:

VamPLITUDE > 2V

500pF

MODE

10kQ

MAXIMN 5
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(VBATT = 12V, VcT1L = VCRF, VMINDAC = 1V, MODE = GND, circuit of Figure 1, Table 4.)

LOW INPUT VOLTAGE OPERATION
(VBATT = 8V)

MAX1895 toc01

NN AN N

L "'ﬁh"'l‘l’."'i_liﬁ'"'hﬂ' -
- - - e ey

10ps/div

STARTUP

MAX1895 toc04

1ms/div

LAMP-OUT VOLTAGE LIMITING

MAX1895 toc07

| Ves

2ms/div

HIGH INPUT VOLTAGE OPERATION

(VBATT = 20V)

MAX1895 toc02

VrB
2V/div

IFB
2V/div

LX1
10v/div

LX2
10V/div

10ps/div

SYNCHRONIZED DPWM

(fFmopE = 100kHz, DPWM = 50%)

MAX1895 toc05

12v

VBATT
ov

Vi
2vidiv

IFB
2Vidiv

o |
|
=i
1

IBATT
500mA/div -

_

1ms/div

LAMP-OUT PROTECTION

MAX1895 toc08

fe—2s —-—>|
VSECONDARY
2kv/div

2V/div

IFB

Widiv LAMP REMOVED

400ms/div

VrB
2V/div

IFB
2V/div

LX1
10v/div

LX2
10V/div

IFB
1V/div

Vi
1v/div

LX1
10V/div

LX2
10V/div

VSECONDARY
2kv/div

VrB
2Vidiv

IFB
1v/div

Vee (V)

FEED-FORWARD COMPENSATION

MAX1895 toc03

1T R

|'...'E
I"'u !

ﬂ.r’wu'-' 4!

A L"'..F'."'J"...- LU

L b 5 3 § .

20ps/div

SYNCHRONIZED DPWM
(fmoDE = 32kHz, DPWM = 50%)

MAX1895 toc06

1ms/div

Vce vs. VBATT

20V
VBaTT
1o0v

VrB
2V/div

IFB
2V/div

LX1
10V/div

IFB
1v/div

VrB
1V/div

LX1
10V/div

LX2
10V/div

1 1 2
NORMAL OPERATION g
[ H
=
/ ’ SHUTDOWN
0 5 10 15 20 25
Vearr (V)

MAXIMN




ooooooonn
CCFLOOOOoooonoonnn

0ooooo@o)
(VBATT = 12V, VcTL = VCRF, VMINDAC = 1V, MODE = GND, circuit of Figure 1, Table 4.)
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2. MINDACO O

CONDITION

FUNCTION

MINDAC = Vcc

DPWM disabled (always on 100% duty cycle). Operates in lamp-current control only.

(Use VmINDAC = 0 in the equations.)

MINDAC = REF

DPWM control enabled, duty cycle ranges from 9% to 100%.
Lamp-current control is disabled (always maximum current).

0 < VMINDAC < VREE

The device uses both lamp-current control and DPWM.
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VMINDAC = L/3VRer | VMINDAC = 1/3VREF VMINDAC / 5

Note: The current level range is solely determined by the MINDAC to REF ratio and is externally set.
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DESIGNATION DESCRIPTION RECOMMENDED DEVICE MANUFACTURER
TMK325BJ475MN Taiyo Yuden
. . www.t-yuden.com
C1 4.7uF, 25V, X5R ceramic capacitor C3225X7R1EAT5M TDK
www.tdk.com
. . TMK316BJ105KL Taiyo Yuden
2 1pF, 25V, X7R
c WF, 25V, X7R ceramic capacitor C3216X7R1E105K TDK
15pF, 3.1kV, high-voltage ceramic GHM1038-SL-150J-3K Murata
C3 capacitor www.murata.com
p C4520C0G3F150K TDK
. . EMK105BJ153KV Taiyo Yuden
C4 0.015pF, 16V, X7R ceramic capacitor GRM36X7R153K016 Murata
C5, C6, C7, C8, ' . LMK105BJ104MV Taiyo Yuden
c10 0.1pF,10V, X5R ceramic capacitors GRM36X5R104K010 Murata
C10055R1A104K TDK
co 0.014F, 16V, X7R ceramic capacitor | ECJ-OEB1C103K panasonic
WWWw.panasonic.com
MMBD4148SE Fairchild Semiconductor
www.fairchildsemi.com
D1 100mA dual-series diode MMBD7000 General Semlf:onductor
www.gensemi.com
CMPD7000 Central Semiconductor
www.centralsemi.com
Diodes Incorporates
D2 1QOmA dual Schottky BATS4AW www.diodes.com
diode common anode
CMSSH-3A Central Semiconductor
FDC6561AN Fairchild Semiconductor
NH1/NL1, Dual N-channel MOSFETs )
NH2/NL2 (30V, 0.095Q, SOT23-6) TPC6201 Toshiba
www.toshiba.com
R1 150Q +1% resistor
R2 2kQ +5% resistor
R3 100kQ +19% resistor
R4 49.9kQ *+1% resistor
T1 1:100 transformer T912MG-1018 Toko

www.tokoam.com
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O00O0ONLIONL2000000000000000
000O0O0ONLIONL20RpsonD 00000000
000O0ONLL/NL20 0O NH1/NH2(Fairchild
FDC6561)0 00000000000 000RpsonD
0000000 000O0ONDOOOOOMOSFETOOOO
00000000000000000000400
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DESIGNATION DESCRIPTION RECOMMENDED DEVICE MANUFACTURER
TMK325BJ475MN Taiyo Yuden
. . www.t-yuden.com
C1 4.7uF, 25V, X5R ceramic capacitor C3225X7R1EA75M TDK
www.tdk.com
. . TMK316BJ105KL Taiyo Yuden
Cc2 1pF, 25V, X7R ceramic capacitor C3216X7R1EL05K TDK
. . GHM1038-SL-150J-3K Murata
C3, C13 :—;Zp;;ié,lr:v' high-voltage ceramic WWW.murata.
P C4520C0G3F150K TDK
ca c11 0.015pF, 16V, X7R ceramic EMK105BJ153KV Taiyo Yuden
' capacitors GRM36X7R153K016 Murata
C5. C6, C7, C8, . . LMK105BJ104MV Taiyo Yuden
C10. C12 0.1pF, 10V, X5R ceramic capacitors GRM36X5R104K010 Murata
’ C1005X5R1A104K TDK
C9 0.01pF, 16V, X7R ceramic capacitor ECJ-0EB1C103K Panasonic .
WWWw.panasonic.com
MMBD4148 Fairchild Semiconductor
www.fairchildsemi.com
D1, D5 100mA diodes IMBD4148 General Semlponductor
www.gensemi.com
MMBD4148 Diodes Incorporated
www.diodes.com
. BAT54AW Diodes Incorporated
D2 ;2221: dual Schottky diode, common CMSSH-3A Central Semiconductor
www.centralsemi.com
. CMPZ5234B Central Semiconductor
D3, D4 6.2V diod .
zener diodes BZX84C6V2 Diodes Incorporated
. CMPD2838 Central Semiconductor
D6 Dual diode, common cathode BAV70 Diodes Incorporated
2N7002 Fairchild Semiconductor
N1 N-channel MOSFET (SOT23) 2N7002 General Semiconductor
2N7002 Central Semiconductor
NHL/NLL, Dual N-channel MOSFETS e Parehiid Semiconductor
NH2/NL2 (30V, 0.095Q, SOT23-6) .
www.toshiba.com
R1 150Q +1% resistor
R2, R6 2kQ +5% resistors
R3 100kQ +1% resistor
R4 49.9kQ +1% resistor
R5 1kQ +5% resistor
R7 20kQ +5% resistor
T1, T2 1:100 transformers T912MG-1018 Toko

www.tokoam.com

MAXIMN
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c2
NL N2 —
O n
—
il
HIGH-CURRENT PRIMARY CONNECTION HIGH-VOLTAGE SECONDARY CONNECTION
NOTE: DUAL MOSFET N2 IS MOUNTED ON THE BOTTOM SIDE OF THE PC BOARD DIRECTLY UNDER NL.
013. 0OoOooog
6. CCFLOO
SPECIFICATION SYMBOL UNITS | DESCRIPTION
Although CCFLs typically operate at <550VRrMms, a higher voltage
CCFL Minimum Strike Voltage v v (up to 1000VrMs and beyond) is required initially to start the tube. The
(“Kick-Off Voltage™) s RMS | strike voltage is typically higher at cold temperatures and at the end of
life of the tube.
Once a CCFL has been struck, the voltage is required to maintain light
CCFL Typical Operating v v output falls to approximately 550VRrmMs. Shorter tubes may operate on
Voltage (“Lamp Voltage”) L RMS | aslittle as 250VRrMms. The operating voltage of the CCFL stays relatively
constant, even as the tube’s brightness is varied.
The maximum AC current through a CCFL is typically 5SmArms. DC
CCFL Maximum Operating | mA current is not allowed through CCFLs. The maximum lamp current is
Current (“Lamp Current”) L RMS | set by the sense resistor, R1, and the maximum brightness setting.
R1 = 2.2 0 VIFBMAX/ILMAX.
CCFL Maximum Frequency f KHz The maximum AC lamp-current frequency. The MAX1895/MAX1995
(“Lamp Frequency”) L are designed to operate between 20kHz and 300kHz.

2)

3)

4)
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Write-Byte Format
S ADDRESS WR ACK COMMAND ACK DATA ACK P
7 bits 1b 1b 8 bits 1b 8 bits 1b
Slave Address Command Byte: selects Data Byte: data goes into the register
which register you are set by the command byte
writing to
Read-Byte Format
S ADDRESS | WR | ACK COMMAND ACK S ADDRESS | RD | ACK DATA 7 P
7 bits 1b 1b 8 bits 1b 7 bits 1b 1b 8 bits 1b
Slave Address Command Byte: selects Slave Address: repeated  Data Byte: reads from
which register you are due to change in data- the register set by the
reading from flow direction command byte
Send-Byte Format Receive-Byte Format
S | ADDRESS | WR | ACK | COMMAND | ACK | P S ADDRESS | RD | ACK DATA 17
7 bits 1b 1b 8 bits 1b 7 bits 1b 1b 8 bits 1b

Command Byte: sends command
with no data; usually used for one-

shot command

Shaded = Slave transmission
Ack= Acknowledged =0
/Il = Not acknowledged = 1

S = Start condition
P = Stop condition

WR = Write =0
RD =Read =1

Slave Address

Data Byte: reads data from

the register commanded
by the last read-byte or
write-byte transmission;
also used for SMBus Alert
Response return address

014. SMBusO OO OO

8) D00Do20000pDOoOO0oOooOOoboOonO
oooobooocooboobooooobooooonog
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gobooooobobood
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ooooooOoo0ooU0ooboooDooooUooooo
O00IntelSMBusO O OO Od2000000000
O000D0OD0O000OO0OOCRR/SDADODOODOO
00 000OCTL/SCLO SMBusd SMBDATAL SMBCLK
o0o0ooooooOooo20000o0ooooooon
0o0oooMAXI8OSO DO ooooooooooo
oo0ooooooooooooooooooooooono
0o0{@14)osMBusOD OO OODODODOOOODOOO
O000vi.o8M O OO OOOOO D www.sbs-forum.org
oooooooo

MAX18950 000000000 0OODOOO7OC0OO
00000b0101101(0D D ORWOODODDOOOOOO
OOOo0oxs5A000)000000O0OOMAX189500
goboboooobobooosogooooboogo
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0000(HMD2-sHMDEO) D O D 200000000
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I
SMBDATA | \

el le—s! [} el el
tsu:sTA  tHD:STA tSUDAT  tHD:DAT tHD:DAT tsu:sTO tBUF
A= START CONDITION F = ACKNOWLEDGE BIT CLOCKED INTO MASTER J = ACKNOWLEDGE CLOCKED INTO MASTER
B = MSB OF ADDRESS CLOCKED INTO SLAVE G = MSB OF DATA CLOCKED INTO SLAVE K = ACKNOWLEDGE CLOCK PULSE
C= LSEOF ADDRESS CLOCKED INTO SLAVE H = LSB OF DATA CLOCKED INTO SLAVE L = STOP CONDITION, DATA EXECUTED BY SLAVE
D =R/W BIT CLOCKED INTO SLAVE | = SLAVE PULLS SMBDATA LINE LOW M = NEW START CONDITION
E = SLAVE PULLS SMBDATA LINE LOW
015. sSMBusO OOoooooOonO
B J K

I I
I I
e

tsu:STA  THD:STA

A= START CONDITION

B = MSB OF ADDRESS CLOCKED INTO SLAVE
C =LSB OF ADDRESS CLOCKED INTO SLAVE
D = R/W BIT CLOCKED INTO SLAVE

tSU:DAT

tHD:DAT

E = SLAVE PULLS SMBDATA LINE LOW

F = ACKNOWLEDGE BIT CLOCKED INTO MASTER
G = MSB OF DATA CLOCKED INTO MASTER

H =LSB OF DATA CLOCKED INTO MASTER

{SU:DAT fsu:sto  tBUF

| = ACKNOWLEDGE CLOCK PULSE
J = STOP CONDITION
K= NEW START CONDITION

016. SMBusU O OOooOoOooonO
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gooooooobobbbboboooooogooa
oobooooOoooobooooboooooooon
goodoooooouoooooooooooooag
OCOOOSTOP(OCODOORESTART)UDOOOOODOO
00000000000000MAX18950RW=10
ugodouoouoououoououooouoooaoooda
goboooboboooboooooooooooao
gboooooooood
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7. Joodoooodgd

DATA REGISTER BIT ASSIGNMENT

SMBus COMMAND | POR BT 7 BITO

PROTOCOL BYTE* STATE
(MSB) BIT 6 BIT 5 BIT 4 BIT 3 BIT 2 BIT 1 (LSB)

Read and 0x01 BRIGHT4 BRIGHTO
Write Byte oboxxx xxo1 | 17 0 0 0 (MSB) BRIGHT3 |BRIGHT2 | BRIGHT1 (LSB)
Read and 0x02
Write Byte ObOXXX XX10 OxF9 |STATUSL [STATUSO 1 1 1 SHMD2 | SHMD1 SHMDO
Read Byte 0x03 0xo6 | CNiPID7 | ChipID6 | ChipID5 | ChipiD4 | ChipiD3 | ChipID2 | ChipiD1 | ChiplDO
only ObOXXX XX11 1 0 0 1 0 1 1 0
Read Byte 0x04 0x00 ChipRev7 |ChipRev6 | ChipRev5 | ChipRev4 | ChipRev3 [ChipRev2 | ChipRevl | ChipRevO
only 0bOXXX XX00 0 0 0 0 0 0 0 0
Read and 0x80 BRIGHT4 BRIGHTO
Write Byte Ob10XX XXOX OxBF (MSB) BRIGHT3 | BRIGHT2 | BRIGHT1 (LSB) 1 STATUS1 | STATUSO
Read Byte OXFE Ox4D MfgID7 | MfglD6 | MfgID5 MfglD4 MfgID3 MfgID2 MfgID1 MfgIDO
only 0b11XX XXX0 0 1 0 0 1 1 0 1
Read Byte OXFF 0x96 ChipID7 | ChiplD6 | ChipID5 | ChiplD4 ChipID3 | ChipID2 | ChipID1 | ChiplDO
only 0b11XX XXX1 1 0 0 1 0 1 1 0

Note: The hexadecimal command byte shown is recommended for maximum forward compatibility with future products.

X = Don't Care

ooboooooooooooboooooboooboooon
oooooboOoooooboooboooboooo
oooooooooooo0oiaooooooooon
2000000000000D00O0C0O0O00DOO0OOO
obooooboooooobooobooobooooboo
gooObOooooobboooooobobooooooboooo

0ooooO
[BRIGHT4-BRIGHTO](POR=0b10111)

s00b0b00oaobboooboboooobbooosgan
ocooooOoooobDbogoooboooooo)o
BRIGHT4-BRIGHTO=0booooOOO O OO OODO
BRIGHT4-BRIGHTO=0b1111100000000
oooosMBusO OO OOOOOOOODOOOOOOO
obobobpPpwMOOOOOOODOOOOODOOOOOO
gooobobboooooobOMINDACODDDOOOO
Oo0dgooooooooooomoooo)o

00000000000000
[SHMD2-SHMDO](POR=0b001)

ggbbooobooobobooobbooosyggn
00DO00O0DOosSH/susOO0O00O0oO0ooooon
uboooobooobooobooobooboooo
00000 SH/SUSOODO0O00O00O0CCFLOOO
O0o0oooooo0ooooooboooooo@o)no
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MAX18950 00 0000IFBOOOOOOOODOO
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oooooOoOogQgoOoOooO0ooooDoOooDoOo)O
STATUS1OOOOOO0DOOOOOODOODODOO
gbooooboooobooooobbOoDbDOn
STATUS1=000000000DOO0OO0OO0OO0DOOOO
STATUSOO OOODOOO0OO0O0O0OO0OO0D0Om1MmOO0
goboobobooboopPwMODOODOOODOO
oooboOO0oOoooosTATUSO D OOOOoOoooon
pwMOODODODODOOOODOOODOOOOPWMOO
ooooOoO0ooooboooOb0O0o0o0ooonsTATUSOO
gooooooboopwMOOOQOOoOOODDDOO
ooboooooooooooboogoccecrLooonn
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8. sHMDUOUOUOooooono

POR
BIT NAME STATE DESCRIPTION

SHMD2 = 1 forces the lamp off and sets STATUS1. SHMD2 = 0 allows the lamp to operate
2 SHMD2 0 although it may still be shutdown by the SH/SUS pin (depending on the state of SHMD1

and SHMDO).

When SH/SUS = 0, this bit has no effect. SH/SUS = 1 and SHMD1 = 1 forces the lamp off
1 SHMD1 0 and sets STATUS1. SH/SUS = 1 and SHMD1 = 0 allows the lamp to operate although it

may still be shutdown by the SHMD?2 bit.

When SH/SUS = 1, this bit has no effect. SH/SUS = 0 and SHMDO = 1 forces the lamp off
0 SHMDO 1 and sets STATUS1. SH/SUS = 0 and SHMDO = 0 allows the lamp to operate although it

may still be shutdown by the SHMD?2 bit.

09. SH/susSOOSHMDO OO O OOOO

SH/SUS SHMD?2 SHMD1 SHMDO OPERATING MODE
0 0 X 0 Operate
0 0 X 1 Shutdown, STATUS1 set
1 0 0 X Operate
1 0 1 X Shutdown, STATUS1 set
X 1 X X Shutdown, STATUS1 set

X = Don't care.

010. J0O0O0OOO0bOOOobOOoboo@obooo/oobooooog)

POR
BIT NAME STATE DESCRIPTION

STATUSL1 = 0 means that a lamp-out condition has been detected. The STATUS1 bit stays

1 STATUSL1 1 clear even after the lamp-out condition has gone away. The only way to set STATUSL1 is to
shut off the lamp by programming the mode register or by toggling SHB/SUS.
STATUSO = 0 means that an overcurrent condition was detected during the previous

0 STATUSO 1 digital PWM period. STATUSO = 1 means that no overcurrent condition was detected
during the previous digital PWM period.

IDOOOO Ogoogn

DOOOOOOOoooobooambuoooboooooon

TRANSISTOR COUNT: 7364
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NOTES:

1. DIE THICKNESS ALLOWABLE IS 0.305mm MAXIMUM (.012 INCHES MAXIMUM)
2. DIMENSIONING & TOLERANCES CONFORM TO ASME Y14.5M. — 1994,
N IS THE NUMBER OF TERMINALS.

Nd IS THE NUMBER OF TERMINALS IN X-DIRECTION &
Ne IS THE NUMBER OF TERMINALS IN Y-DIRECTION.

T COMMON
/A\DIMENSION b APPLIES TO PLATED TERMINAL AND IS MEASURED % o DI Eﬁlglor\s e
BETWEEN 0.20 AND 0.25mm FROM TERMINAL TIP. Sl Band L AL
AT | _0.00 0.01 0.05
/5\ THE PIN #1 IDENTIFIER MUST BE EXISTED ON THE TOP SURFACE OF THE AZ 1000 [ 0.65 | 1.00
PACKAGE BY USING INDENTATION MARK OR INK/ LASER MARKED. A3 0.20 REF.
EXACT SHAPE AND SIZE OF THIS FEATURE IS OPTIONAL. s 200 B
E 5.00 BSC
7. ALL DIMENSIONS ARE IN MILLIMETERS. . s
8. PACKAGE WARPAGE MAX 0.05mm. 6 3 = iz
P .
APPLIED FOR EXPOSED PAD AND TERMINALS. D2 1.25 = 3.25
EXCLUDE EMBEDDED PART OF EXPOSED PAD FROM MEASURING. £2 1 1.5 = 3.05

10. MEETS JEDEC MO0220.

11. THIS PACKAGE OUTLINE APPLIES TO ANVIL SINGULATION (STEPPED SIDES)
AND TO SAW SINGULATION (STRAIGHT SIDES) QFN STYLES.

B B B B

|1 PITCH VARIATION B o i PITCH VARIATION B o i PITCH VARIATION C o i PITCH VARIATION D o8
Y MIN. T NOM. [ MAX. | "e| & MIN. [ NOM. [ MAX. | " & MIN. T NOM. [ MAX. | "e| & MIN. [ NOM.[ MAX. | e
0.80 BSC 0.65 BSC 0.50 BSC 0.50 BSC

N 1 3 [N 20 3 [N 28 3 [N 32 3

Nd| 4 3 [Nd| 5 3 [Nd| 7 3 [Nd| 8 3

Ne| 4 3 [Ne| 5 3 [Ne| 7 3 [Ne| 8 3
L] 035 ] 055 | 0.75 L] 035 ] 055 | 075 L] 035 ] 055 | 075 L] 030 | 0.40 | 0.50

b 028 [ 0.33 [ 0.40 4 |b] 023 | 028 | 0.35 4 [b] 018 | 023 | 0.30 4 b 018 [ 023 | 0.30 4

VI /1 X1 2V

PROPRIETARY INFORMATION

TITLE:
PACKAGE DUTLINE, 16,20,28,32L QFN, 5x5x0.90 MM
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