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ABSOLUTE MAXIMUM RATINGS

Supply Voltages
AVDD to AGND ..o -0.3V to +22V
AVDD_AMP to AGND_AMP.... -0.3V to +22V
AVDD to AVDD_AMP ...ttt -0.3V to +0.3V
DVDD to DGND ..o -0.3V to +4V
AGND_AMP, DGND to AGND............c...ccooen.. -0.1V to +0.1V
Outputs
GMAT-GMATB ..o -0.3V to (AVDD + 0.3V)
VCOM ..o, -0.3V to (AVDD_AMP + 0.3V)
Inputs
SDA, SCL ..ottt -0.3Vto +6V
VCOM_FB ..o -0.3V to (AVDD_AMP + 0.3V)

SDA, SCL ..ot +20mA
GMAT=GMATB ..o +200mA
VCOM L. +600mA
Continuous Power Dissipation (Ta = +70°C)

28-Pin TQFN-EP (derate 28.6mW/°C

AbOVE +70°C) oo 2285.7mW
Operating Temperature Range .............c..c.co....... -40°C to +85°C
Junction Temperature ...........cccoociiiiiiiii +150°C
Storage Temperature Range ..........cccccoooevvnnnnn. -65°C to +150°C
Lead Temperature (soldering, 10S) ........cccoovvviiiiiiiiiinnnnn +300°C
Soldering Temperature (reflow) ..., +260°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

(Vavpbp = 18V, Vavpbp_amp = 18V, Vpypp = 3.3V, VagND = VAGND_AMP = VDGND = 0, VCOM = VCOM_FB, no load, Ta = TmIN to
Tmax, unless otherwise noted. Typical values are at Ta = +25°C.) (Note 1)

PARAMETER ‘ SYMBOL ‘ CONDITIONS MIN TYP MAX | UNITS
SUPPLIES
Analog Supply Voltage Range VAvDD, Guaranteed by total output error 9 20 \
VAVDD_AMP

Analog Supply Voltage Range for

Programming MTP VAVDD_MTP 15 20 v

Digital Supply Voltage Range VpvDD 2.7 3.6 vV

Analog Quiescent Current IAVDD 20 35 mA

VCOM Quiescent Current IAVDD_AMP 2.7 5.6 mA

o ) During a register mode load event 400

Digital Quiescent Current IDVDD — uA
No SCL or SDA transitions 260 600

Thermal Shutdown +160 °C

Thermal-Shutdown Hysteresis 15 °C

Undervoltage Lockout Threshold UVLO DVDD undervoltage lockout voltage 2.3 2.6 Vv
threshold

VCOM OUTPUT (VCOM)

Resolution RES 10 Bits

Integral Nonlinearity Error INL 0.125 1 LSB

Differential Nonlinearity Error DNL 0.125 1 LSB
Code =512, AVDD_AMP = 9V and 20V,

Total Output Error VERR Th = +25°C -40 +40 mV

Total Output-Error Drift AVERR Code =512 15 pv/eC

Output Voltage Low VouT Ta = +25°C, sinking 100mA 0.4 0.85 V

Output Voltage High VouT Ta = +25°C, sourcing 100mA VAV_D1D—1AMP VAV_DCE))%AMP V

Output Load Regulation LR Transient -80mA to +80mA, code = 512 +0.1 mV/mA

MAXIMN
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ELECTRICAL CHARACTERISTICS (continued)

(Vavop = 18V, Vavpp_amp = 18V, Vpypp = 3.3V, VagND = VAGND_AMP = VpGND = 0, VCOM = VCOM_FB, no load, Ta = TmIN to
TmaAx, unless otherwise noted. Typical values are at Ta = +25°C.) (Note 1)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
Continuous Output Current lo Code = 512 (Note 2) 80 mA
Short-Circuit Current 9V < VavDD_AMP < 20V 600 mA

Swing 4Vp_p at VCOM, 10% to 90%,
Slew Rate SR RL :%OKS,PCL - 50pF (Note 3) 100 V/us
From SCL rising edge for ACK bit after
Program to Output Delay tp programming VCOM to 50% voltage 0.8 us
change at output
Bandwidth BW Rs = 10kQ, CL = 50pF (Note 3) 60 MHz
Noise eN RMS noise voltage (10MHz BW) 375 uVv
DAC OUTPUTS (GMA1-GMA16)
Resolution RES Guaranteed monotonic 10 Bits
Integral Nonlinearity Error INL 0.125 1 LSB
Differential Nonlinearity Error DNL 0.125 1 LSB
Total Output Error VERR Code = 512, AVDD = 9V and 20V, -40 +40 mV
Ta = +25°C
Output Voltage Low Vout Ta = +25°C, sinking 10mA 0.15 0.28 vV
Output Voltage High Vourt Ta = +25°C, sourcing 10mA YAO\,/;? YAO\./SEE) \
Load Regulation LR -12mA to +12mA 0.50 mV/mA
Short-Circuit Current Isc Outputs to AVDD or AGND 200 mA
Output Impedance Z0 Output resistance when output is disabled 84 kQ
Slew Rate SR Swing 5Vp-p at input, 10% to 90% 20 Vius

measurement on output

From SCL rising edge for ACK bit after
Program to Output Delay tD programming gamma to 50% voltage 0.8 us
change at output

RMS noise voltage at any output (10MHz

Noise en BW) 375 pv
Channel-to-Channel Isolation CXTLK f = BMHz, all channels to all channels 80 dB
LOGIC INPUTS (SDA, SCL)

. 0.7 x
Input High Voltage ViH VOVDD \

0.3 x

Input Low Voltage ViL VOVDD Vv
Input Leakage Current lIH, L VIN = 0 or DVDD -1 +0.01 +1 pA
Input Capacitance 5 pF
Power-Down Input Current IIN VpvoD =0, VIN = 2V -10 +10 pA
SDA Output Low Voltage VoL ISINK = BmA 0.4 V
12C TIMING CHARACTERISTICS (Figure 1)
Serial-Clock Frequency | fscL | 0 400 kHz

MAXIN 3
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ELECTRICAL CHARACTERISTICS (continued)

(Vavbp = 18V, Vavpbp_amp = 18V, Vpypp = 3.3V, VagND = VAGND_AMP = VDGND = 0, VCOM = VCOM_FB, no load, Ta = TMIN to
Tmax, unless otherwise noted. Typical values are at Ta = +25°C.) (Note 1)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
Bus Free Time Between STOP i 13 S
and START Conditions BUF ) H
Hold Time (Repeated) START
Condition tHD.STA 0.6 HS
SCL Pulse-Width Low tLow 1.3 us
SCL Pulse-Width High tHIGH 0.6 ys
Setup Time for a Repeated
START Condition 1SU.STA 0.6 hs
Data Hold Time tHD,DAT 0 900 ns
Data Setup Time tSU,DAT 100 ns
SDA and SCL Receiving Rise 20 +
Time tR (Note 4) 0.1Ca 300 ns
SDA and SCL Receiving Fall 20 +
Time tF (Note 4) 0.1Ca 300 ns
SDA Transmitting Fall 20 +
Time tF TX (Note 4) 0.1Ca 250 ns
Setup Time for STOP Condition tsu,sTO 0.6 us
Bus Capacitance Cs 400 pF
Pulse Width of Suppressed Spike tsp 0 50 ns

Note 1: All devices are 100% production tested at Ta = +25°C. All temperature limits are guaranteed by design.
Note 2: Thermal pad attached to multilayered board. Exceeding this limit may cause the thermal shutdown to trip.
Note 3: Measured with the VCOM amplifier configured as an inverting unity-gain amplifier (Rs = RF = 1kQ).

Note 4: Cpis in pF.

4 MAXIMN
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RERESGE
(VavbD = Vavpb_amp = 18V, Vpypp = 3.3V, VaGND = VAGND_AMP = VDGND = O, no load, unless otherwise noted. Typical values are
at Ta = +25°C.)

OUTPUT OFFSET-VOLTAGE

DISTRIBUTION GAMMA LOAD REGULATION
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REEERMEERSE)

(VavbD = Vavpb_amp = 18V, Vpypp = 3.3V, VaGND = VAGND_AMP = VDGND = O, no load, unless otherwise noted. Typical values are

atTa = +25°C.)
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ICBRELEAL—TF7RLZ ABLRET7 KL R
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TFT LCOEMTP{dZ,
10EY FTOIS5VITNHVY I PLIRORTL

ACKNOWLEDGE FROM MAX9669
|w1|wo| X | X | X | X |D9|D8| |D7|D6|D5|D4|D3|D2|D1 |Do

ACKNOWLEDGE FROM MAX9669 —l

ACKNOWLEDGE FROM MAX9669 —  ACKNOWLEDGE FROM MAXos6s — -t | e
[s|  stavemoress  [o|alofo| Recisteraooress [A| © Cooaasvier 0 [a] T oameviez . wale|
_ A A
RAW 1WORD
)
AUTOINCREMENT INTERNAL
REGISTER ADDRESS POINTER

M4. MAX9669N\D 1T — K F—5DE A

ACKNOWLEDGE FROM MAX9669

|w1|wo| X | X | X | X |D9|D8| |D7|D6|D5|D4|D3|D2|D1|DO

ACKNOWLEDGE FROM MAX9669

ACKNOWLEDGE FROM MAX9669—l

ACKNOWLEDGE FROM Waxsged — - e | D
| S | " SLAVEADDRESS | 0 | A | 0 | 0 | REGISTER ADDRESS |A " DATABVTET |A | T DATABYVTE2 |A cee
_ A
R/W 1WORD
4
AUTOINCREMENT INTERNAL
REGISTER ADDRESS POINTER

ACKNOWLEDGE FROM MAX9669

ACKNOWLEDGE FROM MAX9669
[wifwo| x [ x [ x | x |D9|D8|—l {07 [0s |05 [ 4| 3| 2] o1 |D0|—l

RERERER]

RERRRER]

CDATABYTEn-1 |A| | DATABYTED |A/K P|

A
1WORD

X5. MAX9669N\DN/NA T —F DEIAH

RAVIEBRETDEODIT—F/N b 1T—R(2
N MU EDT—5. BXUSTOPERHZXET DI E
Tl ENE I, R4ld. MAX9669IC1D— kDT —%
EEZSROLODERRE T L—LT4—YY haRLT
W&E9, E5F. MAX9669ICn/N1 hDT—5%EE
RAGTeODTL—LTH#—=NY baRLTNET,
RWEY FZOICERELRL—T 7 RL I YR
HMAX96EINDT—FDERAZBEHLTI\D I &
ZRLET . MAX96691F. YRENEMT DIEBED
SCL/NIVADBIZT RLRANA SDREZET T/ ')
L&,

YAYHEETD2HEED/ A b, MAX9669DHAER
LEOREIDT RLZARA VI EHRELE T, MAXI669
DRERT FLRRA &3 2EBD/NA ~DE6DDLSB
TRl eNF T, REIL DR YICESTALIHEE. 2&H
D/NA D2 DDMSB (M1 EMO)IFO0bICEEESNET
HMIITAEV IDEZSRL T ZE . KA FIEL
MAX9B69IIRDT—F /N1 FDERAAGFAZHSE
9, DACICESRTCEEIIRT -/ A haRETD
EMAX966OICE DT/ )y DNV RAARES N
T, MTPICEERATEE, 7T /1)y IHMAXI669
NORESNITH. ZORIICYRAINRIE/NA bz
ETAH. STOPERHANEHREE T,

10

MAX9669ICXESNDIBFH LA4BBD/N1 MIIS.
EIRSNIL DR BIUEREE(DAC) X ol EHME
AEUMTIP)DNWITNDI A TDL I RZICEEAD
NOT—IhEINTNE T, FMIIILIRXF]IDIA
ZZRLTLLES W MAXSBEON DT o /)y
NIV, BT —=F\A hOZEZMOETET, 1DHS
DT—FINA hZRELIE. 7 RLARA U FIERD
LR RLRICEEEMLE T, ZDOBEENBNMMEE
ICEDT. YVRINMIDOER LT L—LRDI—T >
DYWL DRGICEETRAL I ENAREICKEYET,
VRAZIISTOPERMHZFHITL TImEDREEEMST LT,
T—IWLIR5T7 RLZAOXIEICEETRAEINLIEE.
7 RLZRAVZIZOXFFICEEEML T, Y RZ W%
LWMEZL DRIV RLRARAVZICESALET
OxFFICBBE ) &9,

S T—5T7A4—7V b

STARTRHED#%IC. BWICR/WE Y F&OICERELT:
MAX9669M X L—T7 KL X%, ZDRICIMTEMO%E
O0ICERTELIEL DRI T RLREFELT, YRFIE
PRLZARAVZET )2y LET, MAX96691F.
OFEBEMSCLY O /N ZMRICSDA%ZO—(Z58H L
T. ZDRAL—TF7RLZABLUOL DRI RLAD
REEZ7OV/IVyvLET, EDE. REPEATED

MAXIMN




TFT LCDEEMTPfd &,

10y hZOQISVYITNHIVYIPLIRRTA

g2. LRIV T

REGISTER REGISTER REGISTER MTP FACTORY READ/WRITE

ADDRESS NAME DESCRIPTION INITIALIZATION VALUE
0x00 GMA1 Gamma 1 0x200 Read and write
0x01 GMA2 Gamma 2 0x200 Read and write
0x02 GMA3 Gamma 3 0x200 Read and write
0x03 GMA4 Gamma 4 0x200 Read and write
0x04 GMA5 Gamma 5 0x200 Read and write
0x05 GMAB6 Gamma 6 0x200 Read and write
0x06 GMA7 Gamma 7 0x200 Read and write
0x07 GMA8 Gamma 8 0x200 Read and write
0x08 GMA9 Gamma 9 0x200 Read and write
0x09 GMA10 Gamma 10 0x200 Read and write
Ox0A GMA11 Gamma 11 0x200 Read and write
0x0B GMA12 Gamma 12 0x200 Read and write
0x0C GMA13 Gamma 13 0x200 Read and write
0x0D GMA14 Gamma 14 0x200 Read and write
OxOE GMA15 Gamma 15 0x200 Read and write
OxOF GMA16 Gamma 16 0x200 Read and write
0x10 Reserved — — —
0x11 Reserved — — —
0x12 VCOM Common voltage 0x200 Read and write
0x13 Reserved — — —
0x14 Reserved — — —
0x15 Reserved — — —
0x16 Reserved — — —
0x17 Reserved — — —
0x18 VCOMMIN Minimum VCOM value 0x000 Read and write
0x19 VCOMMAX Maximum VCOM value Ox3FF Read and write

Reserved,
Ox1b DO NOT WRITE - - -
Reserved,

Ox1E DO NOT WRITE - - -

STARTRHEMEES N, ZNICR/WE Y hZ1ICEHRE

TlIHY FE A MimZHIIIST RLZRA V5 ZEE)

LIeAL—T7 RLZADRET T MAXIGOOIIIEE =

NELORYDABZEEL T T, EfEShicT -3,

VAW ERTD) IOy Z(SCLYDILEY
TYSTHBMIBYET, PRLARAZIE 1D
BEDT—I/NA FOFZERYDEICEBEMLE I,
CDOBEFBMBEEICEK DT, INTDOLIRIHTI DD
Bl 7L —LRIC—T 22w )VIlGEHAROND
CENFREICEY X T, STOPEHEFIF. ERHMDFHIY
NA KT —FDETHERITIDIENATBETT, STOP
FREHMEDFTEBIEDRETHEITSIND L. HislOoND
BODT =Y/ MIBID S H I3 2ICEDT
HRESNDLIRY 7 RLZAMABNSTHY . Ox00Hm5

MAXIN

BMLT, ROSTOPFERHAETHRE=F T, OXIELUE
EURDL DRI 7 RLANSDHRRY DEAE. T—5
DINTHIDY I —L IR IWODOREFTEY 750
9. VRIIE BERUNA SNOERUZET D /1)y
JOVIINIVADBICT T/ v LET, YAFIE
BRED/NA PERINWTIELSZELIZINTD/NA b2
7o)y LRBRITNIER) B A, RED/NA DR
IR REINDDIRT D /1)y Ih EDEICSTOPSRH
ISR A, REERTIE. MAX9669
NoT—FEHmARDIHDT L —LT# =Y MR
LTWh&ET,
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10y hoOQ05YITNH VY IPLIRRTA

xR3. LORHYDERA

REG ARDEI;;R B15 | B14 | B13 | B12 |B11 (B10 | B9 | B8 | B7 | B6 | B5 | B4 | B3 | B2 | B1 | B0
GMA1 0x00 W1 | WO X X X X b9 | b8 | b7 | b6 | b5 | b4 | b3 | b2 | b1 b0
GMA2 0x01 W1 | WO X X X X b9 | b8 || b7 | b6 | b5 | b4 | b3 | b2 | b b0
GMA3 0x02 W1 | WO X X X X b9 | b8 || b7 | b6 | b5 | b4 | b3 | b2 | b b0
GMA4 0x03 W1 | WO X X X X b9 | b8 || b7 | b6 | b5 | b4 | b3 | b2 | bl o]0}
GMAS5 0x04 W1 | WO X X X X b9 | b8 | b7 | b6 | b5 | b4 | b3 | b2 | b1 b0
GMA6 0x05 W1 | WO X X X X b9 | b8 || b7 | b6 | b5 | b4 | b3 | b2 | b b0
GMA7 0x06 W1 | WO X X X X b9 | b8 | b7 | b6 | b5 | b4 | b3 | b2 | bi b0
GMA8 0x07 W1 | WO X X X X b9 | b8 || b7 | b6 | b5 | b4 | b3 | b2 | bi o]0]
GMA9 0x08 W1 | WO X X X X b9 | b8 | b7 | b6 | b5 | b4 | b3 | b2 | bi b0
GMA10 0x09 W1 | WO X X X X b9 | b8 || b7 | b6 | b5 | b4 | b3 | b2 | b b0
GMA11 Ox0A W1 | WO X X X X b9 | b8 | b7 | b6 | b5 | b4 | b3 | b2 | bi o]0}
GMA12 0x0B W1 | WO X X X X b9 | b8 | b7 | b6 | b5 | b4 | b3 | b2 | bl b0
GMA13 0x0C W1 | WO X X X X b9 | b8 | b7 | b6 | b5 | b4 | b3 | b2 | b o]0}
GMA14 0x0D W1 | WO X X X X b9 | b8 | b7 | b6 | b5 | b4 | b3 | b2 | bl b0
GMA15 OxOE W1 | WO X X X X b9 | b8 | b7 | b6 | b5 | b4 | b3 | b2 | b o]0}
GMA16 O0xOF W1 | WO X X X X b9 | B8 | b7 | b6 | b5 | b4 | b3 | b2 | b1 b0

Reserved 0x10 — — — — — — — — — — — — — — — —
Reserved O0x11 — — — — — — — — — — — — — — — —
VCOM 0x12 W1 | WO X X X X b9 | b8 || b7 | b6 | b5 | b4 | b3 | b2 | b b0
Reserved 0x13 = |l=Il=ll=I|l=|=/|=|=J=I|=|]=I|=|=/I=1=1=
Reserved 0x14 — | — — — — | — — — — — — | — — — — —
Reserved 0x15 = |l=l=l=Il==|l=|=l=||=l|l=|]=I=|=II=I|=1I1=
Reserved 0x16 =l=|l=l=l|l=l|=]=l]l=J=Il=l[=I|l=l]=I=I|]=1]=
Reserved 0x17 = || = = = = [ = = = = = = || = — — — —
VCOMMIN 0x18 W1 | WO X X X X b9 | b8 | b7 | b6 | b5 | b4 | b3 | b2 | bl b0
VCOMMAX 0x19 W1 | WO X X X X b9 | b8 || b7 | b6 | b5 | b4 | b3 | b2 | b b0
Reserved
DO NOT 0x1D = |=|l=|l=Il=|=I=||=l=|I=/|=I=|1=1I=1/|=1 =
WRITE
Reserved
DO NOT Ox1E — | == ===/ =|=§=-|=|=/=|=|=1|=/|=
WRITE
LIRS IZI3. BLLOZAY 7 RLABRUL DR YENEFRE
LS2eTwT LET. BAGKHIME Y MK >TED AT UMEI

MAX966913. FIBREMUMTPXTE /N IHKVI2C
LIOZRZEDACL ORI THEREINDIERMEATUD
PINVUERBATINE T, NEREEZ/-ITEREATY
DNTNDEATUMBEIOEY ND—RERIFLT
WFTd, F10EY FT—RICFLTIRCCArFZTT—2
EELTC2NA hEZEEZIATH. ThIIFHERSKEITN
I3 EFE A,

R2IZFL ORIV Y TERLTWNET, MTPAE
N RCLIRIINID . BEUDACL IR Z /NG

12

TR NS DN ERELE T,

L5 DERA
TOEDLSBOANEL DR ZICEZTAINETT(R3%
ZR). SRAEEDE. FRAHEE Y ~(2DDMSB)
WSANTDT—F AN =LY E=NT, MTP
FRIEDACLCZRIDNITNZEHT DN ZRET D
FEHICERESNE I (R4ZER),

MAXIMN
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10y hZOQISVYITNHIVYIPLIRRTA

®4. EdrHHlHEY

w1 wo ACTION
0 0 No update.
0 1 All MTP registers get updated when the current 12C register has finished updating (end of BO).
1 0 All DAC registers get updated when the current 12C register has finished updating (end of BO).
1 1 No update.

®R5. *EUB;AHKEY b

M1 MO ACTION
0 0 None.
0 1 Only the addressed 12C registers and DAC registers get set to the MTP values.
1 0 All 12C registers and DAC registers get set to the MTP values.
1 1 None.
VCOMMD & E B H XEY
MAX96693E8 E r gE/EVCOMMDEH Z A2 Tl X J, MAX9669(3. fBFM AT ') (12CEDAC) B LURIERL
VCOMMINS LUVCOMMAXL 2 2 &3, VCOM DAC AEUMTP)ZBATLNET, MTPXEUNSEZTED
LEPZXSADTRELVULERZMHBATINE T, HER DACOAEVMEICERICEERATH. FLIFTEIS

[CIFVCOMMINIZOICEEE = 1. VCOMMAX(IZ1023
(T 77 MBE)ICERESN. VCOMABIZERDL 1L
by LAILDOREEBEFRHR NI T, T—T—I3.
% TVCOMMINE KUVCOMMAXL 2 R EXUMTP
ZRELT. BERIDRFEZERZIDIENTEET,

VCOML DX YDEISEEZESN-SHHEICHIERESNE T,
ZhlE. VCOML 224 hE8 > TVCOMMAX KW A=
(MBICSRESNTLE18E. BENIZVCOMMAXD
=] Eljﬁéhéa_c‘:é,%'\ﬂﬂibé\t?o [2C/NZ3. /X2 E
ICRESNT—5ET0 /)y L TRITEY F9H%
RETIET/NA AW ZFDEISEENTHDERHINT
HEINET, VCOMDEEEMBAVCOMMING Y £/h&
LWMBEHERRTY .

MAXIN

INTESRECIENFTRETT, ThiF. LIRS
7 RLZINA RD2DDMSBTHD AT ERAEY b
(M1 MO)ICELDTIThnE g, REWIATUERA
EvRERLTWET, CCAREBLTL Y DIE
ZHRAEETIDHEE. MITEMODEAZO—F2IF
NTICRELTLTZS Y,

EREATY

MAX9669(3. FTI/INY T 7 L IR EEEMAT
W&, EBREMEDAC)AEIF. HNBEEZEMLEL
TEHIDIENTETT, RBIFTEDDACZRET D
HiEERLTNE T, HABEIILSB (DO)ZXELTC
BCTEMINE I,

13

6996 XVIN



MAX9669

TFT LCOEMTP{dZ,
10EY FTOIS5VITNHVY I PLIRORTL

ACKNOWLEDGE FROM MAX9669 —  ACKNOWLEDGE FROM MAX9669 ACKNOWLEDGE FROM MAX9669
[s|  staverooress  [o|afo]o| resiseraooress |a|s|  siaveaobress [ 1]a]
RN REPEATED START RN
ACKNOWLEDGE FROM MASTER— NOT ACKNOWLEDGE FROM MASTER
[x [ x [ x| x [ x ] x|oo]og] |D7|D6|D5|D4|D3|D2|D1|Do|—l
IEEEEEEEEEEEEEENNE!
" DATABYIEY |A| © DAABYIEZ |K P |
i 1WORD iy
A
AUTOINCREMENT INTERNAL
REGISTER ADDRESS POINTER

M6. MAXQ66ONSDIEDA > Ty I AT — R TF—5 DAY

ACKNOWLEDGE FROM MAX9669 —+ ACKNOWLEDGE FROM MAX9669 —+ ACKNOWLEDGE FROM MAX9669

[s|  staveaooress  [o[afo]o| Resisteraooress | [sr|  siavenporess [ 1]a]
it = REPEATED START — RV
ACKNOWLEDGE FROM MASTER—  ACKNOWLEDGE FROM MASTER ACKNOWLEDGE FROM MASTER— NOT ACKNOWLEDGE FROM MASTER
|X|X|X|X|X|X|D9|D8| |D7|D6|D5|D4|D3|D2|D1|D0|—l |X|X|X|X|X|X|D9|D8| |D7|D6|D5|D4|D3|D2|D1|D0|
 EEEEEEEEEEEEENEER  EEEEEEEEEEEEEEERE
CoamaBvier o [a| 0 oameviez - [alees|  oamevient o [a| T oameven 0 [7]P
L 1WORD : i 1WORD 3
AUTOINCREMENT INTERNAL
REGISTER ADDRESS POINTER

7. MAX96695'SDn/ 51 kDA 27y & 27— 5 DEHEL

14 MAXIMN




TFT LCDEEMTPfd &,

10y hZOQISVYITNHIVYIPLIRRTA

RW
20| A

D2 D1

0
|M1

11 1 0 1 0 B

1 1 1 1 1 1
|<7 SLAVEID 4>|
T T T T T T T

o |os o4 D3 DO
1 1 1 1 1

| Mo |<— DAC/A/COM ADDRESS —>|

T T T T T T T

1 0 X X X X D9 D8 | A | D7

D6 D5 D4 D3 D2 DI DO | A P
1 1 1 1 1 1 1

DATA =}

X8. 1EDDACDERE

0o 1 o Bt | A
||:O

D2 D1

11 0|0 (b5 D4 D3 D0
1 1 1 1 1 1 1 1 1
|<7 SLAVE D 4>| | M | Mo |<— DAC/VCOM ADDRESS —>|
T T T T T T T T

T T T T T T
0 0 X X X X D9 D8| A |D7 D6 D5 D4 D3 D2 DI DO | A
1 1 1 1 1 1 1 1 1 1 1 1 1 1
lfe———mm——]  fe————— o ——]
T T T T T T T T T T T T T T
0 0 X X X X D9 D8|A|D7 D6 D5 D4 D3 D2 DI DO | A
1 1 1 1 1 1 1 1 1 1 1 1 1 1
le————om——  fe————— o ————————|
T T T T T T T T T T T T T T
1 0 X X X X Dy D8| A |D D6 D5 D4 D3 D2 DI DO | A | P
1 1 1 1 1 1 1 1 1 1 1 1 1 1
le————om—— | fe——————an———————»]

X9. BE(F/ITTNT)DDACDERE

MOICRT LOIC. BHODACICEMICESTAH,. FD
BIRTODF v RIIDENEEEBRFICEFHFIDIEN
AIRETC T, ZDE—RTIE. 12CY¥ Y HMAX9669D
IARTDL D2 (HYHELOVCOM)IZTEIDBET
EXRALTENTRETT, ZDIFEE. 7 RL-Z0x10.
Ox11. BLUVOx13~0x17ICBESNIBIZEKRN
HUFEtA, LHL. MAX9669lF. TNSDITAT
D7 RLADE2/NA MMIWLTrPo /Uy EY b
EELFEFT, KHOTRIHEE Y MWIT, WO)IE. 9T
DDACH BEDDACHLSBHRMESNDETZEDEHS
BEENZIUELENWKDICEFIEDEARESN. D
BTIRNTODF v RILDEBICEHFNDEDICHETE
nEd,

TERMEAEY
MAX9669(3. LI nmE~—DAC/NCOML 25D
FEREMATYMIPIANE, D2 IINEI/N—Z D

MAXIN

2CChS YOI a U TESRALIENTEET, 2D
AEVIIHRMEIO0EEZTIALC I ENTEETT, K101F
MTP77 RL ZADE—FAAERLTIVET, B10D
FEE Y MMI. MTPL X ZHLSB (DO)D#&H W IC
BHINDEDICRESNTIVET,

K1 1ITED NS o 3 0 TEBMOMTPESRET D
FEERLTWNET, BEUATYDEREEBERIC.
T—YDRIDD2/NA FHBFID/NA FDYZAZICEDT
EHHNBDAC/VNCOMP KL XTI L. FDIRIC
2INA DT —=FHURDT KL RIS T BDRETT,
ZDERETIE. IRTOMTIPL R YIIREBICETE
SN=T—5/ 1 MDOLSBOZICARICBESINE T,
(BBICBESNDT—Y/\A MIZDEID/NA bEIT
FRY, EVvMNbBEEY MNATTY), EVHKIBEEY K
14% @75 E01)ELTRED2/N1M N F—5&EE
TDHEIC. BASHDEARTY XYW STOPERGERTT
I3, EOMTPLORYEEH NI A
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MAX9669

TFT LCDEMTPf# &,

10y hoOQ05YITNH VY IPLIRRTA

T T T T T T R/W T T T T T
st 1 1 0o 1 o & | alo]|o|os b4 03 02 D1 D0 A
1 1 1 1 1 1 — 1 1 1 1 1
|<7 SLAVE D 4>| | M | Mo |<— DAC/VCOM ADDRESS —>|
T T T T T T T T T T T T T T _
O 1 X X X X D9 D8| A |D7 D6 D5 D4 D3 D2 DI DO| K| P
1 1 1 1 1 1 1 1 1 1 1 1 1 1
le———ommn—— ] fe—————on————»]
10. 1DDOMTPDELE
T T T T T T — T T T T T
spt 1 1 0o 1 o B YWl alo]o|D5 b4 D3 D2 DI DO A
1 1 1 1 1 1 - 1 1 1 1 1
|<7 SLAVE D 4>| | M1 | Mo |<— DAC/VCOM ADDRESS —>|
T T T T T T T T T T T T T T
0 0 X X X X D9 D8|A|D D6 D5 D4 D3 D2 DI DO | A
1 1 1 1 1 1 1 1 1 1 1 1 1 1
le—— o ——»  |je————— o ———
T T T T T T T T T T T T T T
0 0 X X X X D9 D8| A |D D6 D5 D4 D3 D2 DI DO | A
1 1 1 1 1 1 1 1 1 1 1 1 1 1
le—— o ——»  Je————— o ———
T T T T T T T T T T T T T T _
O 1 X X X X D9 D8| A |D7 D6 D5 D4 D3 D2 DI DO| K| P
1 1 1 1 1 1 1 1 1 1 1 1 1 1
le———omm—— |je—————on———

K11, EHOMTPORE

MTPL X & hE&E=NDE. DAC/NCOMMDARIES 4
AEVHBIUOZHNEEOEBICEHNE T, BHOD
REFEMAT) DREELBKIC, RED/NA MDLSBA
RESNIETODAEMNRIV I T, INTOHENA
BIFICRESNTEMR NI A MTPL RS DE
ICIRFL T, MERMATITEZBINT D/HICIF
31ms~500msH' M & 9. ZDE. MAX9669I312C
H'OIIFAARAEET. MTPARESNDEITY AN
DNHEDBELEBESBRITNIER) EFB A, 12C
Y RIDSDMAXIGEINDBED ED X DEHAL
7o/ )voEnEth,

RASIUE-—REFEIVE
1DOFREIVY Y RT. §XTODACE % LARIICIBHN
LIEMTPEICERHRT D2 &A'AEET T, DAC/VCOM

16

7 RLZAD2DDMSB (M1EMO)ZT10ICEEET DL
INRNTCODACEHANBENMTIPDEICEHEESNE T
(B12ICRL&T). TDIFBFICIE. MAX96691d
DAC/NCOM7” RL- R Z#EL £,

MTPA 51 DDF v #ILDAHDDACE BN EEZEF
9252&E08TYd., DAC/NCOMT7 L ZD2DM
MSB (M1EMO)ZO0TICERET D(RI1BICRLET) &L
MTPHSHFEDEZDACICIZBEIL T, 1DOF v R
DEERZENDLET,

MAX9669(3 5 TIL/N\y T 7 LRI EE&MA T
9, ERMDAC) AT DEFMIT. HAHBEDEHE
BLTIEENZEITSIRNEETT . 2AICEHDDAC
ICETIAH. ZEOBTINCOF v RIVOENEEZ
BISICEHIDIENARETT,

MAXIMN




TFT LCDEEMTPfd &,

10y hZOQISVYITNHIVYIPLIRRTA

0 1 0 Bl |[RW] 4
| I |

S

1 0 0 0 0 0 0 0 A P

11
1 1 1 1 =0
|<7 SLAVE ID 4>|

| | wo |

M12. MTPSINTCOHNZEHT DHONBAIREIVY R

S o 1 o 81 |PW]
II_0

D4 D3 D2 DI DO | A P

111
1 1 1 1
|<7 SLAVE ID 4>|

o |1 |os
| it | mo |<—I DA(‘:/VCOI\/II ADDRIESSI—>|

13. MTPA'S 1 DDHAZEFH T D/cODE-—REIV R

7IVr—2aViEH

BRST—DE)KRELEERTOERE

AN T 7HEMZ Y —InDBRENC+ D LER
HigT LN TERNGE. BRZEMLTEED
BEMOEFLTSLES L. AT ERSF—D
B EMEAVDDEDBICHERNZEBML TIZS L. BR
Z5 =D& FMIIZIFAGNDE DB ICEZEML T
v, COBEBDERZERIDIEICLDT,
MAX9669I3AVDDERNOD / A X RELEFL
FJ. TNISAVDDAYSDOEERK /1 XhERENT
B Ny T7HENIZAC PSRRZHBAZTL\DND
TY, H14z2RLTESN,

T4 — RNy OBR%EEHETDIVCOMART VT

FRF7TOEANCOM)EBAA(VCOM_FB)IF.
BE. MEICERINTCERSN. 20BR. 1=74
TAUERICEE T, ENKUREVEIL—TREN
WEZIBZEIE. RI15ICRTLDICT 14— R/VY IHER
ZEMLTZS 0,

ERAEERFAT

B 16I3MAX9669MIEFEKRE > —4o A ERLT
WE9, THOFINEBRERMICAICLEITNIEEY
Fth, 7HOJERIZ. T4 OHZIVEBELNA IC
Snfctg. RE250ps (typ) DEISF ICLENTL T
e ZOB. MTPL X ZEICIZIZCL RS D
FIFIVNENEEEINET, IRTOMTIPL TR
SEEICCL R ZICO— RT3I21E300us (typ)hh
WEd, AVDDHBLZE8VABZDEHN/NY T 721
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MAX9669

TFT LCDEIMTPfi&.,
10EY FTOSSTINHIVY T PLURLRTA

DVDD
SDA

SCL

A0
DGND it

LCD PANEL

18v
AVDD *
10, 10 10-BIT GMA1
g DAC °
10, o 10 10-BIT GMA2
o DAC
0, 5 10 10-BIT GMA3
o DAC
10, o 10 10-8IT GMAY
o DAC
10, o 10 10-8IT GMAS
- DAC
10, o 10 10-BIT GMAG
g DAC
10, o 10 10-BIT GMAT
o DAC
0, 5 10 10-BIT GMAS
o DAC ||
SOURCE
DRIVER
Mre | 2 10, | DAC 10 10-BIT GMA9
MEMORY [ REGISTERS " REGISTERS DAC
0, o 10 10-BIT GMA10
- DAC
10, o 10 10-BIT GMA11
g DAC
10, o 10 10-BIT GMA12
o DAC
10, o 10 10-BIT GMA13
o DAC
0, o 10 10-BIT GMA14
o DAC
10, 5 10 10-BIT GMA15
- DAC
10, o 10 10-BIT GMATG
g DAC
=
10, o 10 10—B\T> 18V =
o DAC T Al
—|—*\ AVDD_AMP —
# VCOM
12c MAXII I_ VCOM_FB
INTERFACE MAX9669 T
AGND @
L

X14.

18

GMATEGMATBDEDEDIZTIVT ) TEKUTIVE D DB LI ET 7)) 7 — 3 VE

MAXIMN




' L ~ TFT LCDEMTPfZ &,
10y hZ2O005VYINIHVIITPLIRORTA

| VCOM_FB

M15. 74— R\ I & #ER I 2VCOMA R >~

VOLTAGE (V)
A
156 | ABD .
152 [Fmrmmmm e GMAT1
GMA2
9 ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,
N DVDD ;
' : GMA15
GMA16
0 : ! >
- 50y ——————P TIME

H16. MAXQ669MDEIR >

Fv JTIEER
PROCESS: BiICMOS

MAXIN 19

6996 XVIN




MAX9669

TFT LCOEMTP{dZ,
10EY FTOIS5VITNHVY I PLIRORTL

1R E) {E O B%

18v
AVDD
0, 5 10 10-BIT GMAT
- DAC
0, 5 10 10-BIT GMA2
- DAC
0, o 10 1087 GMA3
- DAC
10, o 10 10-BIT GMA4
o DAC
10, o 10 10-BIT GMAS
. DAC
10, o 10 10-BIT GMAG
o DAC
10, o 10 10-BIT GMAT
o DAC
10, o 10 10-BIT GMAS
o DAC
SOURCE
DRIVER
Vi 2 10, | DAC 10 10-BIT GMA9
MEMORY [ ™|  REGISTERS ™| recisTERS DAC
10, o 10 10-BIT GMA10
o DAC
10, o 10 10-BIT GMAT1
o DAC
10, o 10 10-BIT GMA12
o DAC
10, o 10 10-BIT GMA13
o DAC
10, o 10 10-BIT GMA14
o DAC
10, o 10 10-BIT GMA15
o DAC
10, o 10 10-BIT GMA16
o DAC
£
0, 5 10 10-B\T> 18V =
- DAC T
—|—+\ AVDD_AMP
# VCOM
DvDD |__
ggﬁ C MAXIM VCOM_FB
A0 INTERFACE MAX9669 R
DGND @
- AGND @
1

LCD PANEL

20
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~ TFT LCDRMTPf3=,
10EY FTOISTINHI VY TP LIRLRTA

NYr—=o
BHO/NYT—UREEBRP LV T R/XF—2Id. japan.maxim-ic.com/packagesZS BB L T2\, BH. /Vysr—I0—R
ICEENDT+]. [#]. FEET-IIEROHSHIGRRZRLZEDTLLBY FEA. /XYy —CREIIZ/NYT—DFZDEDICET D
EDTROHSTHIAR EIFBFEAEL. HEICE DT/ T —2O0— RPEEDZENHDEETIEL TS,

NYT—2547 Ny—oa—R R# 1 X2 FNo.
28-Pin TQFN-EP T2855+8 21-0140
&
D2 A w
D ¢ — | CEREERE <
Il——D/E— . ——I D2/2 E
MARKING —\\ , ‘ ) i g UiU [ LL|I:,_|_ g
A A 4; A A E/2 ! = f
| l | ] E2/2
$—— E /AMNE-D X [e] ———+—————E——L¢_ E2
N\ 2 BT T E
\ | o
<5 ! NSi
PN 4 vEe I-kl DETA14 2| ~ M
1D. ’1 ' /N
A\ TOP VIEW
BOTTOM VIEW
¢

(R IS OPTIONAL)
{ﬂm

_'_ —| @ l‘XTERMINAL 1

SEATING | [Z7Toa0]c] EVEN TERMINAL
N DDMDMD—L—HW@
Al A2 /VI/JXI/VI

SIDE VIEW

PACKAGE OUTLINE,

16,20,28,32,40L THIN QFN, 5x5x0.75mm
[APPROVAL [DOCUMENT CONTROL NO. REV. 1

—DRAWING NOT TO SCALE- 21-0140 M A
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MAX9669

TFT LCOEMTP{dZ,
10EY FTOIS5VITNHVY I PLIRORTL

NYT—I(HRE)
BHO/NYT—UREEBRP LV T R/XF—2Id. japan.maxim-ic.com/packagesZS BB L T2\, BH. /Vysr—I0—R
ICEENDT+]. T#]. FIET-1HIEROHSHIEIRR AR LIZEDT LA B Y B A, /NVy—CREIS/NVS—DFZDEDICET S
EDTROHSTHIAR EIFBFEAEL. HEICE DT/ T —2O0— RPEEDZENHDEETIEL TS,

COMMON DIMENSIONS EXPOSED PAD VARIATIONS

PKG. 16L 5x5 20L SxS5 28L 5Sx5 32L 5Sx5 40L Sx5 PKG D2 E2
SYMBOL | MIN. | NOM. | MAX.| MIN. | NOM. | MAX. | MIN. | NOM. | MAX.| MIN. | NOM. | MAX.| MIN. | NOM. | MAX. CODES MIN, |NOM. | MAX. | MIN. | NOM. | MAX.
A__ |070[0.75[0.80/0.70|0.75]|0.80]0.70 0.75 | 0.80| 0.70 | 0.75]| 0.80| 0.70 | 0.75[ 0.80 T1e55-2 | 300 | 310 | 3.20 | 300 | 310 | 320
AL 0 [002)005]| 0 [002]005| 0 [002]005| 0 [0o2|005| 0 [0.02|005 T1655-3 | 3.00 | 310 | 3.20 | 300 | 310 | 320
a2 0.20 REF. 020 REF. 020 REF. 0.20 REF. 020 REF. T1655-4 | 219 | 229] 239 219 | 229 | 2.39
b 0.250.30 | 0.35]0.250.30 | 0.35]|0.20 | 0.25| 0.30 | 0.20 | 0.25 0.30 | 0.15 | 0.20 | 0.25 T165N-1 300 | 310 | 320 | 300 | 310 [ 320

D 4,90(5.00 | 5.10 | 4.90|5.00 | 5.10 |4.90 | S.00 | S5.10 | 4.90] S.00 | 5.10 |4.90 | 5.00 | S.10

E 4.90]5.00 | 5.10| 4.90] 5.00 | 5.10 [4.90[5.00 | 5.10 | 4.90] 5.00 [ 5.10 [4.90[ 5.00| 5.10 J2055-3 13001310 320] 300§ 340 | 320
e 0.80 BSC. 065 BSC. 050 BSC. 0.50 BSC. 040 BSC. T20S5-4 | 3.00 | 310 | 3.20 | 3.00 | 3.0 | 3.20
K 025| - - lo.es| - - loas| - - |oos| - - |os| - - T2055-5 315 | 325 335| 315 | 325| 3.35
L 0.30 {0.40 | 0.50 0.45]0.55 | 0.65]0.45 0.55'0.65 0.30 0.40] 0.50{ 0.30 l].4l]|0.50 T205SMN-S5| 3.15 | 325] 3.35| 315 | 325 335
N 16 20 28 32 40 T2855-3 315 | 325|335 315 | 3.25| 3.35
ND 4 S 7 8 10 T2855-4 2,60 | 270 | 2.80 | 260 | 2.70 | 2.80
NE 4 S 7 8 10 T2855-5 260 | 270 | 2.80 | 260 | 2.70 | 2.80
JEDEC WHHB WHHC WHHD-1 WHHD-2 | —=-—- T2855-6 | 345 [ 325] 335 345 | 325 335
T2855-7 260 | 270 | 2.80 | 260 | 2.70 | 280
NOTES: T2855-8 315 | 3.25| 335 315 | 325 | 335
1. DIMENSIONING & TOLERANCING CONFORM TO ASME Y14.5M-1994, T8855N-1 | 345 | 3.25] 335 | 315 | 385 | 335
2. ALL DIMENSIONS ARE IN MILLIMETERS. ANGLES ARE IN DEGREES. T3255-3 | 3.00 | 310 | 320 | 300 | 30 | 3.20
3, N IS THE TOTAL NUMBER OF TERMINALS. T3255-4 | 300 | 340 | 3.20 | 3.00 | 340 | 320
THE TERMINAL #1 IDENTIFIER AND TERMINAL NUMBERING CONVENTION SHALL T3255M-4 | 3.00 | 340 [ 320 | 3.00 | 310 [ 320
CONFORM TO JESD 95-1 SPP-012. DETAILS OF TERMINAL #1 IDENTIFIER ARE T3255-5_ | 3.00 | 340 | 320 [ 3.00 | 310 [ 3.20
DPTIONAL, BUT MUST BE LOCATED WITHIN THE ZONE INDICATED. THE TERMINAL #1 T3255N-1 | 3.00 | 310 | 320 | 3.00 | 310 [ 3.20
IDENTIFIER MAY BE EITHER A MOLD OR MARKED FEATURE. T4055-1 | 340 | 3.50 | 360 | 3.40 | 3.50 | 3.60
/A\ DIMENSION b APPLIES TO METALLIZED TERMINAL AND IS MEASURED BETWEEN Ta055—2 | 3.40 | 3.50 | 360 | 3.40 | 350 | 3.60
A 0.25 mm AND 030 mm FROM TERMINAL TIP. T4055h-1 | 340 | 350 | 360 3.40 | 250 | 260
ND AND NE REFER TO THE NUMBER OF TERMINALS ON EACH D AND E SIDE RESPECTIVELY.  [qoccie " e =0 T30 | 380

7. DEPOPULATION IS POSSIBLE IN A SYMMETRICAL FASHION.
COPLANARITY APPLIES TO THE EXPOSED HEAT SINK SLUG AS WELL AS THE TERMINALS.
9. DRAWING CONFORMS TO JEDEC MO220, EXCEPT EXPOSED PAD DIMENSION FOR
T2855-3, T2855-6, T4055-1 AND T4055-2.
& WARPAGE SHALL NOT EXCEED 0.10 mm.
1. MARKING IS FOR PACKAGE ORIENTATION REFERENCE ONLY. w9,
[E; NUMBER OF LEADS SHOWN ARE FOR REFERENCE ONLY. /VI/J‘I/VI
ITLE:

LEAD CENTERLINES TO BE AT TRUE POSITION AS DEFINED BY BASIC DIMENSION ‘e’, £0.05.

TI "
14, ALL DIMENSIONS APPLY TO BOTH LEADED ¢-> AND PbFREE (+> PKG. CODES. PACKAGE OUTLINE,
16,20,28,32,40L THIN QFN, Sx5x0.75mm
(APPROVAL [DOCUMENT CONTROL NO. REV. |2
—DRAWING NOT TO SCALE- 21-0140 M A
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~ TFT LCDRMTPf3=,
10EY FTOISTINHI VY TP LIRLRTA

cRETRERE
%% tXETH Bl WEINR—
0 12/08 AR —
1 6/09 E—OBROEZK. K10, BLUIEREA >V EERA T7IDEEEH 1,3, 16,17
- . 2,10, 12, 13, 15,
2 12/09 £k 2 18ETIEZEM 16, 17, 20
3 3/10 ISAEMITREZEBML. 2CEEICEY BERASTE 2,4
Q:F :JL\ - 17 ) \O-J ﬁﬂé*l T169 -0051 RFEMBX HEFEHE3-30-16 (KUY 1EI)
-/ p =y TEL. (03)3232-6141 FAX. (03)3232-6149

MaximldTEICMaximE @ ICHRA TN RBUADBRBROERICONT—tIEEZENVINRET T, ARFFSA U RBBEESATHEEA,
MaximlIRER FPEL<ERLRUAKZZEET SENZERLE T,

Maxim Integrated Products, 120 San Gabriel Drive, Sunnyvale, CA 94086 408-737-7600 23
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