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ABSOLUTE MAXIMUM RATINGS

(All voltages are with respect to GND.) Continuous Power Dissipation (Tp = +70°C)
Supply Voltages 24-Pin TQFN Multilayer Board
AVDD oo -0.3V to +12V (derate 27.8mW/°C above +70°C)........ccccceevranne.. 2222.2mW
DVDD ..o -0.3V to +6V Junction Temperature .........ccccooiiiiiiiiii +125°C
PGM oo -0.3V to +36V Operating Temperature Range................ccoeov. -40°C to +85°C
Outputs Storage Temperature Range.................. ...-65°C to +150°C
GMAT-GMAT4 ..., -0.3V to (Vaypp + 0.3V) Lead Temperature (soldering, 10s).... ... +300°C
Inputs Soldering Temperature (reflow) ..o +260°C
SDA, SCL ..ottt -0.3V to +6V
Continuous Current
SDA, SCL ..ot +20mA
GMAT=GMATA . +50mA

PACKAGE THERMAL CHARACTERISTICS (Note 1)

TQFN
Juction-to-Ambient Thermal Resistance (6JA) ............ 36°C/W
Junction-to-Case Thermal Resistance (0JC) ................. 3°C/W

Note 1: Package thermal resistances were obtained using the method described in JEDEC specification JESD51-7, using a four-
layer board. For detailed information on package thermal considerations, refer to china.maxim-ic.com/thermal-tutorial.

Stresses beyond those listed under “Absolute Maximum Ratings” may cause permanent damage to the device. These are stress ratings only, and functional opera-
tion 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
(VavpD = 8V, Vpypp = 2.5V, Vpgm = 24V, Vgnp = 0V, programmable reference code = 800, no load, Ta = -40°C to +85°C, unless
otherwise noted. Typical values are at Tp = +25°C.) (Note 2)

PARAMETER | SYMBOL | CONDITIONS MIN TYP MAX | UNITS
SUPPLIES
AVDD Analog Supply Voltage VavDD1 Guaranteed by PSRR 7 11 \
Range
Digital Supply Voltage VpvDD 2.25 55 V
AVDD Analog Quiescent
Current |AvDD 8 4 mA
Digital Quiescent Current IpvDD No SCL or SDA transitions 1.5 2.1 mA
PGM Program Supply Voltage Required when programming MTP
VpaMm 18 33 Vv

Range memory only

When programming MTP memor 5 mA
PGM Supply Current IPGM brog - 9 Y

Normal operation 5 16 pA
Thermal Shutdown 160 °C
Thermal Shutdown Hysteresis 15 °C
DVDD Undervoltage Lockout UVLO.D 18 v
Threshold
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ELECTRICAL CHARACTERISTICS (continued)

(Vavpp = 8V, Vpypp = 2.5V, Vpgm = 24V, Vgnp = 0V, programmable reference code = 800, no load, Ta = -40°C to +85°C, unless
otherwise noted. Typical values are at Tp = +25°C.) (Note 2)
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PARAMETER | SYMBOL | CONDITIONS MIN TYP MAX | UNITS
PROGRAMMABLE REFERENCE (VpRgp)
Referred to output, Ta = +25°C 9.99 10 10.01
Full-Scale Voltage \
Ta = -40°C to +85°C 9.98 10 10.02
Resolution 10 Bits
Integral Nonlinearity Error Ta = +25°C, 16 < reference code < 1008 0.7 1.5 LSB
Differential Nonlinearity Error Ta = +25°C, 16 < reference code < 1008 0.5 1 LSB
DAC
Resolution 10 Bits
Integral Nonlinearity Error Ta = +25°C, 16 < code < 1008 0.5 1 LSB
Differential Nonlinearity Error Ta = +25°C, 16 < code < 1008 0.5 1 LSB
GAMMA OUTPUTS
Short-Circuit Current Output connected to either supply rail 50 mA
Total Output Error Ta = +25°C, code = 768 2 mV
Load Regulation -5mA < | paD < +5MA, code = 768 0.5 mV/mA
Low Output Voltage Sinking 2mA, referred to lower supply rail 0.15 0.2 Y
High Output Voltage rSaci>|urcing 2mA, referred to upper supply 0.95 045 v
Power-Supply Rejection Ratio Code = 768, Vaypp = 7V 0 11V €0 %0 dB
Code = 768, frequency = 120kHz 34
Output Resistance Buffer is disabled 154 kQ
Maximum Capacitive Load Placed directly at output 100 pF
. , Settling to 0.5 LSB, C = 50pF,
Setting Time 0to 15gmA load step HOAD =T 2 bs
Noise RMS noise (10MHz bandwidth) 375 uv
MTP MEMORY
l%/lsg:g::rm Writes to Each 300 Times
MTP Write Time Per 10-bit register programmed 35 ms
MTP Transfer Time Time to transfer all data to DAC registers 400 us

Note 2: 100% production tested at Tp = +25°C. Specifications over temperature limits are guaranteed by design.

MAXIN
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DIGITAL 1/0 CHARACTERISTICS

(Vpvpp = 2.5V, Vgnp = 0V, Ta = Tpmin to Tiyax, unless otherwise noted. Typical values are at Ta = +25°C.) (Note 2)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
Input High Voltage ViH 0.7 Vv
VbvbD
Input Low Voltage ViL 0.3 x vV
VbvbD
Hysteresis of Schmitt Trigger Vivs 0.05 x v
Inputs VpvDD
Low-Level Output Voltage VoL Open drain, Ignk = 3mA 0 0.4 \Y
Low-Level Output Current loL VoL = 0.4V 20 mA
Input Leakage Current e I VN = OV or DVDD -10 +0.01 10 pA
Input Capacitance 5 pF
Power-Down Input Current N Vpvpp = 0V, V| = 1.98V -10 +10 pA
12C TIMING CHARACTERISTICS
(Vpvpp = 2.5V, Vgnp = 0V, Ta = Tmin to Timax, unless otherwise noted. Typical values are at Ta = +25°C.) (Note 2)
PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
Serial-Clock Frequency fscL 0 1000 kHz
Hold lT.ime (REPEATED) START D STA After this period, the first clock pulse is 0.26 s
Condition ' generated
SCL Pulse-Width Low tLow 0.5 ys
SCL Pulse-Width High tHIGH 0.26 ys
:
Data Hold Time typ.paT | 12C bus devices 0 ns
Data Setup Time tSU.DAT 50 ns
_Sri?nAe and SCL Receiving Rise - 120 ns
?iernAe and SCL Receiving Fall - 120 ns
SDA Transmitting Fall Time tF 140 ns
Setup Time for STOP Condition tsy,sTO 0.26 ys
Bus Free Time Bqtyveen STOP 1BUF 05 s
and START Conditions
Bus Capacitance Cp 550 pF
Data Valid Time tyD:DAT 0.45 ys
Data Valid Acknowledge Time tvD:ACK 0.45 ys
g:llii Width of Suppressed tsp 0 50 ns

MAXIN
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(Vavpp =8V, Vpvpp = 2.5V, Vanp = 0V, Programmable Reference Code = 800, no load, Ta = -

Typical values are at Ta = +25°C.)

AVDD SUPPLY CURRENT
vs. AVDD SUPPLY VOLTAGE

DVDD SUPPLY CURRENT
vs. DVDD SUPPLY VOLTAGE

40°C to +85°C, unless otherwise noted.

GAMMA OUTPUT LOAD REGULATION

31 . 3.0 5 3.0 =
Ve s 28 /lg 3
30 P < B 26 Ta=+125°C E 25 z
A ’4 L Ta=1+25°C a
I 4 = Ta=+85°C z 20
z / g 2 = N Y 2 /
= V : = =
S 28 P 5 20 2 15
= / Th=1425°C = L~ . a
= L = 18 o
27 e L — 2 10
=0t X y Th = 40°C
26 Ta=-55°C —| Vo T 05
@ ‘ ‘ 12 Zas Ta=-55°C T — L/
25 10 | | 0
6 7 8 9 10 1 1 2 3 4 5 6 25 15 5 5 15 2%
Vavop (V) Vovo (V) LOAD CURRENT (mA)
POWER-SUPPLY REJECTION RATIO
GAMMA DNL GAMMA INL (GAMMA)
05 5 05 g 0 g
04 2 04 & 2
2 : -0 per [
= = =
03 03 ) N /
20 / \
0.2 / \V
8 2 g @ /
= = £ |
Z E £ 40 /!
/
-50 /
V
-60 / Vavpp = 8V + 100mVp-p H
04 512 GAMMA CODE
05 05 70 LI il
16 216 416 616 816 1016 16 216 416 616 816 1016 10k 100k M 10M
CODE CODE FREQUENCY (Hz)
GAMMA OUTPUT vs. TEMPERATURE
GAMMA OUTPUT LOAD TRANSIENT 5.020 g
- - - - - - MAX95?Q toc07 E
v A 5015 g
o0 @ dE
GAMMA 5010
OUTPUT CURRENT
50mA/di
mA/div s 5.005 v
= v
= 5000 v
S v
4,99 <
)
GAMMA 4.990 v
OUTPUT VOLTAGE L1
2V/div 4.985
4,980
j 55-40-25-10 5 20 35 50 65 80 95 110125
2ps/div TEMPERATURE (°C)
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(Vavpp =8V, Vpypp = 2.5V, Vanp = 0V, Programmable Reference Code = 800, no load, Ta = -40°C to +85°C, unless otherwise noted.

Typical values are at Ta = +25°C.)

GAMMA OUTPUT vs. AVDD VOLTAGE

MAX9599 toc
5.002 % v fAaaassanay
5.001 e
o Vsoa
= 5000 2V/div
£
4,999
GAMMA
OUTPUT VOLTAGE
4.998 100mV/div
4,997 - -
6 8 10 12 20ps/div
Vavop (V)
PGM CURRENT DURING MTP BURNING POWER-UP SEQUENCE
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,,,,,,,,,,,,,,,,,,,,,,,,,,,,, VPG
10V/div
PGM CURRENT
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100ms/div 200ms/div
PHASE MARGIN
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4 DVDD ¥ B, FHO0.1uF 8 25%DVDDE B EGND,
5 SCL 12C3R A LTS E N,
6 SDA PCRBBTEEBNAE L,
7 GND BEHSI R, HIEEE BEKRGND,
8 AVDD LR, # 0. 1UF B AISAVDDE B EGND,
9 GMA1 Gamma DACHE#IH H 1,
10 GMA2 Gamma DACH il 12,
11 GMA3 Gamma DACH i)l 13,
12 GMA4 Gamma DACH % Hi4,
13 GMA5 Gamma DACH % 115,
14 GMAG Gamma DACH % 116,
15 GMA7 Gamma DACHE I 17,
16 GMA8 Gamma DACHE#1 % Hi 8,
17 GMA9 Gamma DACH % 19,
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MARSDA, HMACKE DUE T 2k M Y BB 2 41, 20 Rz
BRHITREBRGLREWE, W HIRRBOBIEEL R,
EBESRAM, SLERHRIERBE,
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M IEE A7 &EARAMSB), FRERBEE/SR/W)E
# L RWRLBTRKICE B AERN, RIWR BOKICE B
AEERER, R RAESTARTRH B L ETICHERNE
—NF W, ICAHHE N IRE , 31 P/~ A 5 GEBNICHE1LE,

1. ICHy Ml

READ ADDRESS WRITE ADDRESS

E9h (11101001) E8h (11101000)

e laninlie

CLOCK PULSE FOR
START ACKNOWLEDGMENT
CONDITION
ScL w 8 9
§ NOTACKNOWLEDGE
sm |/ \ \ z; \ \ Y
ACKNOWLEDGE

E2. START. STOPFIREPEATED START#
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ICRAIMNFFH, BRAEARNTERIERIEIEFTY
(16f1)e RAI0NMRMEEMA(SB)EANTHFE(E2), 5
EHAE, MBI ANBIER R E HSEH (W MSB), 3
BFHERSTEHMIPHDACEH 788 (5R3),

[EICEN £

Szl
BRI SEHNNYESRTER, INANESRELE
NREEEFHI N EHITRE, EEFHMEIREN01HI0
MFZEREINEERAK, URFESESLE,
MR A — R FHI2CHE B,

B <tE
ICH S HEBIERIESTART &M Attt (R/WRZEO). B
REBABFFRMIEHNPBEFT. 1M
&7 (2% B)MSTOPE . EARRRABMICE N EHEF
B EBMUE R, ESATRAMICE AL AN EHE 7 i i
o

F2. HIEHFREN
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mE R, FiFati 5 AT W6 MLSB, F AR
7t 28 2 B L (M1 FIMOVK £ B AMTPE B ZEDACH 7728
HEESHIEH N IRE OO0, EHEFFICEAT—PFEY
ML E, SDACTH ey, EKEIMILIESHEIRG, ICR
E—PNET, EMTPH, IREFBSEAREEIETS,
ICRE—MENE, FRBRSTOPEKH,

RIEFICHESRNEANFHEEFTESANEIE, URR
TEEBIM, 8XEREEFQNFRH)E, HiIE e
BRET - NHFEHEMIU, BEEFEER RBE—
MESNIA XN EIMICEHFHHEITERE,

B15 | B14 | B13 B12 B11 B10 B9 B8

B7 B6 B5 B4 B3 B2 B1 BO

W1 WO X X X X b9 b8

b7 b6 b5 b4 b3 b2 b1 b0

A 10PLSBAT0HHE, 2T MSBAS#E Sz, REEEEHNDACE FEEBAMTPE #7455,

*3. Bzl

W1 Wo ACTION
0 0 No update.
0 ’ MTP register(s) are updated When the current j6-bit data word i.s received. See the Multiple-Time
Programmable (MTP) Nonvolatile Memory section for more details.
1 0 DAC register(s) are updated when the current 16-bit data word is received.
1 1 No update.

F BB GSHEERR M, REEWKEB 160 HEF P Xy #%EX0b0150b10, & FHMTPE 788 HDACE 7745,
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ACKNOWLEDGE FROM MAX9599

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

ACKNOWLEDGE FROM MAX9599 —l

ACKNOWLEDGE FROM MAX05%3 —  ACKNOWLEDGE FROM Maxgsss — L e | S e b
|s|  stwvemooress  [ofafo]o| resisreRavomess [a| C oammvter 0 [a] 0 oamsviee | |wale|
_ A
RAN 1WORD
)
AUTOINCREMENT INTERNAL
REGISTER ADDRESS POINTER

THE MEMORY BITS M1:MO SHOULD BE SET TO ZERO, AND THE WRITE CONTROL BITS W1:W0 SHOULD BE SET ACCORDING TO THE DESIRED DATA DESTINATION.
WHEN WRITING TO DAC REGISTERS, THE IC RETURNS AN ACK; WHEN WRITING TO MTP, IT RETURNS A NACK.

E4. 5—1HIEFFICHDACHKMTPE 7755

ACKNOWLEDGE FROM MAX9599

wilwo| x | x | x | x [oo[os] | [07|0s0s 04|03 |02 01|00

ACKNOWLEDGE FROM MAX9599 —l

ACKNOWLEDGE FROM MAX9599

ACKNOWLEDGE FROM MAX95%3 —  ACKNOWLEDGE FROM Mwvgss — Lt e | S L
|s| " SLAVE ADDRESS |0|A|0 | o| REGISTER ADDRESS |A " DATABYEE1 |A| " DATABYE2 |A cee
_ A A
RAV 1WORD
A
AUTOINCREMENT INTERNAL
REGISTER ADDRESS POINTER

|D7|D6|D5|D4|D3|D2|D1|DO

|W1|W0| x|x|x | X |D9|D8|—l

ACKNOWLEDGE FROM MAX9599 —l

EEERERER;

EERERER;

DATABYTER1 [ A] " DATABYTEn | |wal ¢ |

A

1 WORD

THE MEMORY BITS M1:M0 SHOULD BE SET TO ZERO, AND THE WRITE CONTROL BITS W1:W0 SHOULD BE SET ONLY ON THE FINAL DATA WORD IN THE TRANSACTION.
WHEN WRITING TO DAC REGISTERS, THE IC RETURNS AN ACK AFTER THE FINAL DATA WORD RECEIVED; WHEN WRITING TO MTP, IT RETURNS A NACK.

5. 5 Z M HIEF FICHDACHKMTPE 7758

BEMTPFf#zs
RBEMTPHFHFHN, BUERENRD B3 EHFDACTHF
HBHNHEBRE, JRNKRE, EHEHEL, A, RE
MTPEHHFSHNHE, RHERFIMTPERSBNETERKA
430msHES[E], 7ELLHAE, EHEIEERICHIZCELZ, kEE
BEHBNMEBREHRLR, EFMIPERRERE, 1°CEiz
# 28 5ICZ BN EfBEH NHETNE,

MAXIN

MICELH

MICEBIEFTEEEFBBT LSS (Mibit, RIWRE
O)fiktb it 55, BLRMBN AT HFSEMI, RERE—
MREPEATED START#f, FihfRie < (Mitit, R/W
B, ABICRELKIE, NEENFHFEARI G, &
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ACKNOWLEDGE FROM MAX9599 ACKNOWLEDGE FROM MAX9599

ACKNOWLEDGE FROM MAX9599

| S | S:LAVE:ADI:)RE8:S | 0 | A | 0 | 0 | R:EGISZTER:ADD:RESZS | A

" SLAVE ADDRESS

RW REPEATED START

El [1]]
R/W

ACKNOWLEDGE FROM MASTER — NOT ACKNOWLEDGE FROM MASTER
[x| x| x| x| x| x [osos] | {o7]o6]s] 04| 03| 02| 01| o]

I EEEEEEEEEEEEERENNE
DATA BYTE 1 |A| DATA BYTE 2 | p |
A

1WORD 3

A
AUTOINCREMENT INTERNAL
REGISTER ADDRESS POINTER

AE6. MICEERRT N F 89578
ACKNOWLEDGE FROM MAX9599 —  ACKNOWLEDGE FROM MAX9599 ACKNOWLEDGE FROM MAX9599
| S | " SLAVE ADDRESS | 0 | A | 0 | 0 | REGISTER ADDRESS | A |Sr| " SLAVEADDRESS | 1 | A |
R/W REPEATED START RW

ACKNOWLEDGE FROM MASTER—  ACKNOWLEDGE FROM MASTER ACKNOWLEDGE FROM MASTER— NOT ACKNOWLEDGE FROM MASTER
| X | X | X | X | X | X |D9|D8| |D7|Ds|D5|D4|D3|Dz|D1|D0|_l | X | X | X | X | X | X |D9|D8| |D7|D6|D5|D4|D3|D2|D1|D0|
 EEEEEEEEEEEEEENNE IEEEEEEEEEEEEEENEN
| DATABYTET | A | | DATABYTE2 | Ale oo DATABYTE n-1 | A| . D/I\TA IBYTEIn | P |
1WORD Pt 1WORD 3
A
AUTOINCREMENT INTERNAL
REGISTER ADDRESS POINTER
E7. MICBERZ 1 F a5
BMEEFZQED)2E, HUtESamEE, XFTE NE, RERESTOPE M4, E6FIET7M =M MICEEEEIE
Ej]ﬁi"lj] EFEBE— N EEMARNTESTEMELNS B = o
ey
SRR WERSED, TAESTOPEE, STOPSH MMTPTE RS A I

AEMBAIES, FAMBEHNEBENZIIELENALES
1R,

PCEEHIBBMNEREE—NF T ZINETE & W E 6
BEFT, RE—TMFTERAJBXEFEEFENIE

MAXIN

AT EBRMTPEER D HEIE, TEGLBFHSEEIER
iﬁuﬁDAC%ﬁ%ﬁ AREREADIRBEZMDACET 7, &
ZERESNAMIPE %58 EFDACH B 53 o
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FMTPFf# a5 B DACH

MAX9599

{KINFER RFIEGammaZE s
B EE 15 B

REE M L IMTP S 728 5 RS 15 5] 2 NDACH 7728,
F—REHAADACT e, ZIBSRIREFMERE
WAL, BEI2CEHFE MU KX NEIMSB, E8FIEIATF
fit 2 iR S B BRI B

FriEes (Em s
KA EHEERUBTREZ . XHAEAR
BEEREHSH—B, BIPCHESRMIEFT KX,

EORFRANICEGFSBRSE, MTPEREBT AR BRiAE
BE, SO FHFabiEr—MONEESTFE, KR
S2CCEORXRARINEEFZFTHTENS, EREXFD
(LSB) A 10 FiE HIR8 L, =BT P(MSB)AS21L,
WER2FT 7R

S

RIW
=0 A

1

0 0 0 0 0 0 0 A P

1 1 1 0 1 0 o0
1 1 1 1 1 1
|<7 SLAVE ID 4>|

|M1|M0|

THE SLAVE ADDRESS R/W BIT SHOULD BE SET TO ZERO (WRITE MODE), AND THE MEMORY TRANSFER BITS (M1:M0) SHOULD BE SET TO 0B10;
SINCE ALL REGISTERS ARE UPDATED, THE LAST 6 BITS OF THE REGISTER ADDRESS ARE IGNORED.

8. AMTP# 14 a8 848 E T £ SBDACEH a5 (1B R Ew <

T T T T T T i
S o 1 o o |RW
1 1 70

A

D5 D D3 D2 D1 DO | A P
L

11
1 1 1 1
|<7 SLAVEID 4>|

0|1
| M | Mo
THE SLAVE ADDRESS RAW BIT SHOULD BE SET TO ZERO (WRITE MODE). THE MEMORY TRANSFER BITS (M1:M0)
SHOULD BE SET TO 0B01, FOLLOWED BY THE 6-BIT ADDRESS OF THE REGISTER TO BE UPDATED.

4
1 1 1 1
|<— DAC/VCOM ADDRESS —>|

BE9. AMTP7 1% 58 £ #5 E # 8 DACE 785 (ER v <)

4. MTPIFfiE Rz &ML

M1 Mo ACTION

0 0 No MTP transfer.

0 1 Only the addressed DAC register is set to the corresponding MTP value.

1 0 All 12C registers and DAC registers are set to their corresponding MTP values.
1 1 No MTP transfer.

MAXIN
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5. ICEY10sIDACFIMT PTEiE 2 1728 ¥ 28 15t AF

MAX9599
{KINFER HmIEGammaZ itz

REGISTER REGISTER MTP MEMORY
ADDRESS NAME REGISTER DESCRIPTION READ/WRITE? DEFAULT VALUE

0x00 PREF Programmable voltage reference Read and write 0x0333
0x01 GMA1 Gamma 1 Read and write 0x03BC
0x02 GMA2 Gamma 2 Read and write 0x0377
0x03 GMA3 Gamma 3 Read and write 0x0333
0x04 GMA4 Gamma 4 Read and write Ox02EF
0x05 GMA5 Gamma 5 Read and write 0x02AB
0x06 GMAB Gamma 6 Read and write 0x0266
0x07 GMA7 Gamma 7 Read and write 0x0222
0x08 GMA8 Gamma 8 Read and write 0x01DE
0x09 GMA9 Gamma 9 Read and write O0x019A
Ox0A GMA10 Gamma 10 Read and write 0x0155
0x0B GMA11 Gamma 11 Read and write 0x0111
0x0C GMA12 Gamma 12 Read and write 0x00CD
0x0D GMA13 Gamma 13 Read and write 0x0089
OxOE GMA14 Gamma 14 Read and write 0x0044

WAEE TONH%FHRRenEdRARBEESERHET

HFIEE M, DREREHEHR, TEAEXEHET 7 %,

%ﬂ?ﬁf/%_ %%Eﬁ%#ﬁ%&%ﬁl%’?/}\ﬁ#ﬁﬂ, fﬁx%f/[\k\ﬁ;ﬂ,

WEN IR, FIAZMNNIFL, TEREMNEREZEH

AVDDFIDVDD 8 3| B4R b i, S MERIfF e MEBME, BURBEREAIS milsy BEE A, TAN

FOMTeE, MASHIRIC, BIWKBENOFRINF, TFRE

Wi R I 4 TR EIRTS,
LB, RZEAVDDAMDVDDH 5 FHEXREBIE(UVLO)E
E, MTP#H & %48 K £ % EIDACEH 78, PGM% i T+ &
&, R REMTPEiES,

PCB7h /it

ﬂﬂ%lc%ﬂi@umh‘i&m%h#%, WIRE B PR~
RONA14mIl, WHREREZELREARBER, R
ICRAEBRERK, SAERKNTER, TRWBHER,

MAXIN

BLUSEL, DUSTELR S A B,
IR

IC3R BB ¥ ~7 89 455 #4) 68 JE (AVDD)F0 4 =2 & JBE(DVDD)ft &8 .
FFFELEN0.1UFFI10pF BB BIEAVDDE BE EGND, XA K
Wi, HEKMLME, B0.1uFE FEDVDDFPGM
EHEGND, O.MUFSHERNRAEFLIC, FEEHFEE
BENEBEHEN, MAX9599iF itk 2t 7 £ i1J 1K i i
PCB# o
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MAX9599
{KINFER HmIEGammaZ itz

VOLTAGE
} PGM PGM
PGM
Y —

AVDD AVDD
AVDD
MIN

DVDD DVDD

S MRTAPN’!FEM%(F){EB MTP MEMORY CAN s
TO DACs 3 BE PROGRAMMED

B10. 2489 L BFIBTE N7

OO0O00O0
OO00O0
OO00O0
O 0000
OO 00O0

RECOMMENDED

O

NOT RECOMMENDED

E11. £PCBH B+, BWRAZNMNRTiZA, mAEETAKILA

MAXIN
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MAX9599
{KINFER HmIEGammaZ itz

2k
IhEENEE
MTP DAC
MEMORY REGISTERS —
PROG PROG 10 PROG
REF REF REF
PGM ¢ VPREF
10 | GMA1
{ DAC
10 I GMA2
{ DAC
10 | GMA3
{ DAC
10 GMA4
{ pAc
10 | GMAS
{ DAC
10 | GMAG
e { DAC
10 | GMA7
GAMMA GAMMA | DAC
BANK BANK
10 I GMA8
{ DAC
10 | GMA9
{ DAC
10 | GMA10
{ DAC
10 I GMA11
{ DAC
10 | GMA12
{ DAC
10 | GMA13
{ DAC
10 | GMA14
{ DAC
i A GND
DVDD
IMAXIMN
SDA 2C INTERFACE MAX9599
SCL

MK Maxim Integrated Products 17



MAX9599

{KINFER HmIEGammaZ itz

B4 2 o7 i FE

ViN

PMIC

ADD

LX

ITITT

PGM

MTP DAC
MEMORY REGISTERS

AVDD

PROG PROG
REF REF

DVDD

A
Y

GAMMA GAMMA
BANK BANK

1H

GMA1

GMA2

GMA3

GMA4

GMAS

GMA6

GMA7

GMA8

GMA9

GMA10

GMA11

GMA12

GMA13

GMA14

SDA

TCON

12C INTERFACE

T VVYVVVVVVVVYVVVVYVYY

/NAXIMN
MAX9599

GND

SOURCE
DRIVER
CHIP

TOLCD
PANEL

MAXIN
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MAX9599
{KINFER HmIEGammaZ itz

EME 2 BHIEE

PROCESS: BiCMOS

PART TEMP RANGE PIN-PACKAGE
MAX9599ETG+ -40°C to +85°C 24 TQFN-EP”
+ R T HBHPD)/ T & RoHSHR B 5 2,
*EP = #IEH,

MK Maxim Integrated Products 19




MAX9599
{KINFER HmIEGammaZ itz

At =
HEEE

MEFTNIHEIINEELSFEEH/(SNEHR), EEBchina.maxim-ic.com/packages, EFE, HERBHPH "+ 4" F"-" X
KTRROHSIRZS, HEAEPTREBETENERFH, EHEEBASHEKERX, SRoOHSKEL X,

HiEER HIE G IMNEGRS BEARRS
24 TQFN-EP T2444+4 21-0139 90-0067
2% .
Aodolc
B |~ > - ‘* e
/0 —=]
o —| eeve |—
| AJodolc _kL
ARG ] | OUIooO

[
N i /2 f I
AAIAA L g e
_ -—|—- E 4

Tooooy

A
SEE DETAIL ‘A’ AO0NANEN

1 23] PIN # 1 LD
PIN # 1/ A & b-l |~— ’I 0.35x45°
INDEX

GPn@REE | @
AREA

—| (NE-D X[ |—

\

% '_____‘ D =D X @

TOP VIEW
BOTTOM VIEW
[ZToaocl} ¢ (R IS OPTIONAL)
- L
[Sosslel ] }
o “PUANE o —lel— TERMINAL TIP
SIDE_VIEW DETAIL "A’

—MAXIVI

PACKAGE OUTLINE,
12,16,20,24,28L TQFN, 4x4x0.75mm

APPROVAL DOCUMENT CONTROL NO. REV.
—DRAWING NOT TO SCALE—

21-0139 | K |4

MAXIN
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http://china.maxim-ic.com/packages
http://pdfserv.maxim-ic.com/package_dwgs/21-0139.PDF
http://pdfserv.maxim-ic.com/land_patterns/90-0067.PDF

MAX9599
{KINFER HmIEGammaZ itz

HEEE (%)

WHERIINFENINEELRNERESB(EER), EEHchina.maxim-ic.com/packages, EEE, HERLPFHN "+, "# F'-" X
FRROHSIKZS, HEE P THEEFRNERTH, EHRKRASHEERX, SRoHSKEL X,

COMMON DIMENSIONS EXPOSED PAD VARIATIONS
PKG 12 4x4 16L 4x4 20L 4x4 24L 4x4 28L 4x4 oG, D2 E2
REF. | 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 [ 080070 [0.75 [ 080 | 0.70 075 [ 080 | 070 [0.75 [ 080 [ 070 [ 0.75 [ 080 T1244-3 | 195 | 210 [225] 195 [ 210 [2.25
At | 00 Jo02 [005] 00 [002 [005 | 00 [002 | 005 00 002|005 | 00 | 002|005 Ti244-4 | 195 | 210 [225] 195 [210 [2.25
a2 0.20 REF 020 REF 020 REF 0.20 REF 0.20 REF T1644-3 | 195 | 210 [225] 195 [ 210 [2.25
b |025[030 | 035[025 [030 | 035 | 020|025 | 0.30 | 018 023 [ 030 | 015 | o020 | 025 Ti644-4 | 195 | 210 [225] 195 [210 [2.25
D [390[4.00 | 410 [390 [ 400 [ 410 | 3:90] 4.00 [ 40 [3.90 [ 400 [ 420 [3.90 [ 400 [ 410 T2044-2 | 195 | 210 | 225 | 1.95 | 210 |225
E 3.90 | 4.00 | 410 [3.90 [ 4.00 | 410 [ 3.90| 4.00 | 430 | 3.90 | 400 | 410 [ 3.90 | 400 | 4.10 T2044-3 | 195 | 210 [225| 195 | 210 [225
e 0.80_BSC. 0.65 BSC. 0.50_BSC. 0.50 BSC. 0.40_BSC. T2444-2 | 195 | 210 [225] 195 [210 [2.25
« Joes[ - | - Joes[ - [ - Joes[ - [ - Joes[ - [ - Joes][ - [ - Te444-3 | 245] 2.60[263 | 245] 260 [263
L [045]055 [ 065045 [055 ] 065 | 0.45] 055 | 065 ] 030 [ 0.40 | 050 [0.30 | 0.40 [ 050 Te444-4 | 245] 2.60 (263 | 245[ 260 [263
N 12 16 20 24 28 Te444N-4| 245 260] 263 2.45[ 260 [263
ND 3 4 5 6 7 Te444M-1 | 245] 2.60| 263 | 2.45] 260|263
NE 3 4 s 6 7 Teg44-1 | 250 260[270 | 250 260 [2.70
Jedec WGGB WGGC WGGD-1 VGGD-2 WGGE Tes44N-1 | 265] 2.70[275 | 265[ 270 [275
DIMENSION VARIATIONS
G D2 £2 L
CODE N, | oM. [ vax. | min. [ Nom. | max. [ Mn. | now. [ max.
NOTES: T2044-4 | 285] 2.90[295 [ 285[ 290 [295 [ 025 [ 0.30 | 0.35

1. DIMENSIONING & TOLERANCING CONFORM TO ASME Y14.5M-1994.
2. ALL DIMENSIONS ARE IN MILLIMETERS. ANGLES ARE IN DEGREES.
3. N IS THE TOTAL NUMBER OF TERMINALS.
THE TERMINAL #1 IDENTIFIER AND TERMINAL NUMBERING CONVENTION SHALL CONFORM TO JESD 95-1 SPP-012. DETAILS OF
TERMINAL #1 IDENTIFIER ARE OPTIONAL, BUT MUST BE LOCATED WITHIN THE ZONE INDICATED. THE TERMINAL #1 IDENTIFIER
MAY BE EITHER A MOLD OR MARKED FEATURE.
/5\ DIMENSION b APPLIES TO METALLIZED TERMINAL AND IS MEASURED BETWEEN 0.25mm AND 0.30mm FROM TERMINAL TIP.
/6\ ND AND NE REFER TO THE NUMBER OF TERMINALS ON EACH D AND E SIDE RESPECTIVELY.
DEPOPULATION IS POSSIBLE IN A SYMMETRICAL FASHION.
COPLANARITY APPLIES TO THE EXPOSED HEAT SINK SLUG AS WELL AS THE TERMINALS.
DRAWING CONFORMS TO JEDEC MO220, EXCEPT FOR T2444-3, T2444-4 AND T2844-1.
MARKING IS FOR PACKAGE ORIENTATION REFERENCE ONLY.
COPLANARITY SHALL NOT EXCEED 0.08mm.

2, WARPAGE SHALL NOT EXCEED 0.10mm. »,
zﬁk LEAD CENTERLINES TO BE AT TRUE POSITION AS DEFINED BY BASIC DIMENSION “e”, £0.05. /VI/JKI/VI
TITLE:

~

0

—
=

—

14, NUMBER OF LEADS SHOWN ARE FOR REFERENCE ONLY.
15, MATERIAL MUST COMPLY WITH BANNED AND RESTRICTED SUBSTANCES SPEC # 10-0131.
16. ALL DIMENSIONS ARE THE SAME FOR LEADED (-> & PbFREE (+) PACKAGE CODES.

PACKAGE DOUTLINE,
12,16,20,24,28L TQFN, 4x4x0.75mm

APPROVAL DOCUMENT CONTROL NO. REV. | o
~DRAWING NOT TO SCALE— 21-0139 K |7
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2R EE: 800810 0310
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