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ABSOLUTE MAXIMUM RATINGS

(All voltages are with respect to GND.)
Supply Voltages

AVDD Lo -0.3V to +12V

DVDD oo -0.3V to +6V
Outputs

GMAT-GMAT14 ... -0.3V to (Vaypp + 0.3V)
Inputs

SDA, SCL oo -0.3V to +6V
Continuous Current

SDA, SCL ..o +20mA

GMAT=GMATA +50mA

MAX9599A
{RINFE R R FEgammaZg h8s

Continuous Power Dissipation (Tp = +70°C)
TQFN Multilayer Board

(derate 27.8mW/°C above +70°C)........cccevvnrrnn. 2222.2mW
Junction Temperature .........ccccooiiiiiiiiiiii +125°C
Operating Temperature Range ............c...coeen. -40°C to +85°C

Storage Temperature Range.................. ...-65°C to +150°C
Lead Temperature (soldering, 10s) ... +300°C
Soldering Temperature (reflow) ........cccooiiiiiiiis +260°C

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.

PACKAGE THERMAL CHARACTERISTICS (Note 1)

TQFN
Juction-to-Ambient Thermal Resistance (8JA) ............ 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.

ELECTRICAL CHARACTERISTICS

(Vavpp = 8V, Vpypp = 2.5V, Vgnp = 0V, programmable reference code = 800, no load, T = -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 Vavob: | Guaranteed by PSRR 7 11 v
Range
Digital Supply Voltage VpvDD 2.25 55 Vv
AVDD Analog Quiescent
Current 'avDD 3 4 mA
Digital Quiescent Current IpvDD No SCL or SDA transitions 3.2 4.5 mA
Thermal Shutdown 160 °C
Thermal Shutdown Hysteresis 15 °C
DVDD Undervoltage Lockout UVLO.D 18 v
Threshold

MAXIN
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ELECTRICAL CHARACTERISTICS (continued)

(Vavpp =8V, Vpypp = 2.5V, 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
PROGRAMMABLE REFERENCE (VpRgf)
Referred to output, Ta = +25°C 9.99 10 10.01
Full-Scale Voltage V
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 \
Sourcing 2mA, referred to upper supply
High Output Voltage rail, programmable reference code = -0.25 -0.15 \
1023
Power-Supply Rejection Ratio Code = 768, Vaypp = 7V 0 11V co 0 dB
Code = 768, frequency = 120kHz 34
Output Resistance Buffer is disabled 154 kQ
Maximum Capacitive Load Placed directly at output 100 pF
g o Crom =08 : -

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

MNAXIV Maxim Integrated Products 3




MAX9599A
{RINFE R R FEgammaZg h8s

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 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 T?me (REPEATED) START 1D STA After this period, the first clock pulse is 0.26 s
Condition ' generated
SCL Pulse-Width Low tLow 0.5 us
SCL Pulse-Width High tHIGH 0.26 us
-
Data Hold Time typ.paT | 1°C bus devices 0 ns
Data Setup Time tSU DAT 50 ns
?iIanAe and SCL Receiving Rise i 120 s
?iernAe and SCL Receiving Fall - 120 s
SDA Transmitting Fall Time tF 140 ns
Setup Time for STOP Condition tsu,sTO 0.26 us
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
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(Vavpbp =8V, Vpypp = 2.5V, Vgnp = 0V, programmable reference code = 800, no load, Tp = -40°C to +85°C, unless otherwise noted.
Typical values are at Ta = +25°C.)

AVDD SUPPLY CURRENT DVDD SUPPLY CURRENT
vs. AVDD SUPPLY VOLTAGE vs. DVDD SUPPLY VOLTAGE GAMMA OUTPUT LOAD REGULATION
3.1 s 7.0 5 30 g
0 d z 65 3 5
. _orep—12 g 25 g
/ TA - 485°C TA +125°C = 6.0 _ ES
g
29 ¥ 55 = 20
N e— g g |
g 28 A S 45 S 15
= v _ o =) . (&) :
< / Th=+25°C £ 8
27 P o W 0 2
: / 35 Ta=-55°C, -40°C,+25°C, | & 10
T m=-at X y +85°C, +125°C
26 [ Ta=-55°C — 30 05 —
‘ ‘ 25 ~—_ _/
25 2.0 0
6 7 8 9 10 1 12 20 25 30 35 40 45 50 55 60 -25 -15 5 5 15 25
Vavop (V) Vovop (V) LOAD CURRENT (mA)
GAMMA DNL GAMMA INL
05 3 05 2
04 g 04 5
03 3 z
0.2
g )
= =
0.4
05 05
16 216 416 616 816 1016 16 216 416 616 816 1016
CODE CODE
POWER-SUPPLY REJECTION RATIO
(GAMMA) GAMMA OUTPUT LOAD TRANSIENT
O . - MAXBSQQA[ c07
0 il b GAMMA
L B / E OUTPUT CURRENT
-20 /1 50mA/div
/ Vv
8 30 /
g:: ///
£ 4 A
/
50 / GAMMA
// OUTPUT VOLTAGE
-60 Vavpp = 8V + 100mVp-p H 2Vfdiv
512 GAMMA CODE
-70 LLLLII L LIl : . : : g ;
10k 100k ™ 10M 2ps/div

FREQUENCY (Hz)
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HE T (EHFIE(£)

(Vavpbp =8V, Vpypp = 2.5V, Vgnp = 0V, programmable reference code = 800, no load, Tp = -40°C to +85°C, unless otherwise noted.
Typical values are at Ta = +25°C.)

GAMMA OUTPUT vs. TEMPERATURE GAMMA OUTPUT vs. AVDD VOLTAGE
5.020 2 5.002 2
5.015 > g g
5010 : 5.001 =
__5.005 //
= % < 5.000
= 5,000 A =
(4] [ w)
= /| £
4.995 e =
/ 4,999
4990 % v
4.985 4.998
4,980
-55-40-25-10 5 20 35 50 65 80 95 110125 4997
TEMPERATURE (°C) 6 8 10 12
GAMMA PROGRAM TO OUTPUT DELAY POWER-UP SEQUENCE
MAX9599A toc10 MAX9599A toc11
v g R R g g g RS e e R R F ) R A A S MR F
: T oo .1 Vavop
/ 5V/div
c ' i Vovbp
-] Vspa )
2V/div s il . 4 2v/div
+ i
GAMMA
goacagcoacs e e OUTPUT VOLTAGE
. : 100mVv/div - ’ T AR VGMA1
W ki SRR ! 5V/div
20ps/div ! !
200ms/div
PHASE MARGIN
POWER-DOWN SEQUENCE LOAD CAPACITANCE
MAX9599A tocl - - - - o
eyt tin— NO SERIES |2
\\\—; VavoD RESISTORS |
5V/div L =
1 Vovoo s L] |
/div =
ioma = T
=
5 M
E I I
VGMAT i
el 5V/div il
. e T N LI_- [N,
200ms/dv. -~ = & 8 = & & = S g E
OAD CAPACITANCE (farad)
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5| it BA
ElE AR IhEE
1,2,3,24 N.C. Tc R FBE 2
4 DVDD HFERE, FHIUFBEEEDVDDEEEGND,
5 SCL 2CH B 2T E AN,
6 SDA 2CHE BB TEIEMN/AH,
7,23 GND B, HIUEEE BERGND,
8 AVDD BHILER, F B0 IuFBEBFRHAVDDS B EGND,
9 GMA1 Gamma DACAE I H 1,
10 GMA2 Gamma DACHE 1% 2,
11 GMA3 Gamma DACHE 1% 3,
12 GMA4 Gamma DACHE 1% it 4,
13 GMA5 Gamma DACHE 1% 5,
14 GMAB Gamma DACHE #1 %5 6,
15 GMA7 Gamma DACHE I H# H 7
16 GMAS Gamma DACHE )l #5 Hi8,
17 GMA9 Gamma DACH $il# H 9,
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T BB T KIXSTART (S)FHKBEEIE, STARTSK
#HRESCLAS BN, SDAHSZRNABE, STOP (P)%
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SDARISCLE FHI R B BEE 2 T8y, BEBEA R SH START (SN & HMmAESTOPEH, N RALRFEI,
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ICEHIEE W E ) TR IRASTOPK#, BRIESTOPK#
SSTARTR#HHIMER—= BFT, ATEFIE, 15
MWTE SSTART % 48 [8] 9SCLS B 3 Bk of # 8] & iXSTOP
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1. ICHIM M3k

WRITE ADDRESS
E8h (11101000)

READ ADDRESS
E9h (11101001)

10{i BFfFas 2514

ICREAIMNF 7, BRAEARNTERHIERIEEFSY
(16f)e RAETONMRREBL(LSB)EANF 78 (E2),

= L[ L

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

E2. START. STOPFIREPEATED START%
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F2. HIEHFREN

B15 B14 B13 B12 B11 B10 B9 B8 B7 B6 B5 B4 B3 B2
0 0 X X X X b9 b8 b7 b6 b5 b4 b3 b2

E: 10PLSBA 10, 27TMSBAEEH (s, #EREEHMDACE Fio P TMSBI LA ED, TR ERH,

BO
b0

B1
b1

[EICENHIE  wEFR, SF8thid A s H %06 LB, &SR
— - ICEAT—1METHWNE, SDACHF0Y, BT Hit
Bkl BHEER, ICERE—INREROY,

ICH B2 MERIE L IASTART& M. MHtiH(R/WHR EO0). A
REBENDFFRBUREHMNEEFZT. 1M E
727 P)MSTOPE . EARRRABMICE N EHET
BB ERmE I, B RAmMICE N £ &4 7 B 89 i
%o

RIZFICHESNFEANFVEEFTESANNEE, UIEF
NEEFM, SRERINEEFCNFD)E, HUES
BESBEET - tbit, aaBEHEERFEY
E—PESNANEBICHFFHRHETERIE, W IMSB
KIEO, BNERABEH<,

ACKNOWLEDGE FROM MAX9599A ACKNOWLEDGE FROM MAX9599A

Lo fo|x|x|x]x]osos| |D7|D6|D5|D4|D3|D2|D1|D0|—l

ACKNOWLEDGE FROM MAXSSS6A —  ACKNOWLEDGE FRoW Waxssoon — oL L bl | i e
|s| | siavesooress  [ofafo]o| resisreRmpoRess [A| © oamamvier o [a] 0 oamsviez 0 |wdle|
R/W d 1 WORD 3
AUTOINCREMENT*INTERNAL
REGISTER ADDRESS POINTER

B4. 5—1HIEFFICHDACE 775

ACKNOWLEDGE FROM MAX9599A

ACKNOWLEDGE FROM MAX9599A

ACKNOWLEDGE FROM MAX9599A

[o]o|x|x|x]|x]os|os| | {o7]o6]os] 4] 03] 2] 01|00

ACKNOWLEDGE FROM MAX9599A—+ v ' v ' ¥ ' v ' v ' ] ' ] ' ]

EEEERER;

|

H

: SI:_AVE:ADI:JRE8:S | 0 | A | 0 | 0 | R:EGISZTER:ADD:REszs | A

DATABYTE1

|A| " DATABYTE?

| A

R/W

A

1 WORD

A

ACKNOWLEDGE FROM MAX9599A

A

AUTOINCREMENT INTERNAL

REGISTER AD
ACKNOWLEDGE FROM MAX9599A

DRESS POINTER

|W1|WO| x|x|x|x |D9|D8

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

EERRERN

|

EEERERNK

|

DATABYTE n-1

[a] | DATABYTER

|va

1 WORD

A

E5. 5P HIEFEICHDACE 748
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A RS 20
MCHEBBBEEE R BB RS oML, RWHE
ORI IES, BB OFFBMIL, RERE—
ANREPEATED START# £, /Ein 8RS e < (MH#titlk, RW
B, ABICKREBIE, MEENFERATF . &
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BREEFPTNERSEDR, TRESTOPKH, STOPKH
FREMMUIES, FTUBENBERIENZIEILAVE
PAR GRS

PCEEBIB MMM ERTEE— TV ZIMNTEERE B
BFV, RE—TMFTERLLIBRRXETFEEFBINIEN
%, RERSTOPHK ., E6FET M= A MICHE: L H i
3o

EEMEFQFN)IZE, HUES asBg, X785
BT RS E — NESMA R T ESLEMEBHFTFE,

ACKNOWLEDGE FROM MAX9599A ACKNOWLEDGE FROM MAX9599A ACKNOWLEDGE FROM MAX9599A

[s|  stavenooress ~ [o[afo]o| resiseRapoRess [A[sr| | siaveaoDRess [ 1]
R/W 4

ACKNOWLEDGE FROM MASTER— NOT ACKNOWLEDGE FROM MASTER
[x | x| x]x]x]xos]oe| | 07]06]os|a]p3]201]oo]

RW REPEATED START

 EEEEEEEEEEEEE RN
DATA BYTE 1 | A | DATA BYTE 2 | Ale
A
1WORD

A

AUTOINCREMENT INTERNAL

REGISTER ADDRESS POINTER

AE6. MICEER 11N F 89578
ACKNOWLEDGE FROM MAX9599A —  ACKNOWLEDGE FROM MAX9599A ACKNOWLEDGE FROM MAX9599A

[s| © staveaooress  |o|alofo| reaisreraporess |a|s|  staveaooress | |14

RAW REPEATED START R/W

[ x| x| x| x]x]|x]|oo[os] | [07]06|0s|04|03[ 2|01 00 [ x| x| x| x]x]x]oo[os| | [07]o6|0s[04]0s[02|01]m0]

ACKNOWLEDGE FROM MASTER—l ACKNOWLEDGE FROM MASTER —l ACKNOWLEDGE FROM MASTER—l NOT ACKNOWLEDGE FROM MASTER

 EEEEEEEEEEEEEEENR  EEEEEEEEEEEEREENR
| DATABYTEY |A| D DATABYTE2 |A oo CDATABYTENR-1 |A | DATABYTED |K P‘
1WORD : d 1WORD 3
AUTOINCREMENT INTERNAL
REGISTER ADDRESS POINTER

E7. MICEERZ 1 F oy ##E
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B 77 eS i 15 B

RIMTAAICHFHFHRRGE, BHFHFHBMUIED—M10
NEETFE, YIRIPCEORABNTBF D HTiE
M5, RXBEXFH(LSB) A0 EIEHNIESL, Z=FX
FH(MSB)A®26L, WFR2FT 7R,

Bz s 2

EiRHEF

AVDDFIDVDD R 5| B B d sz, #E%NERINF LB
T, MASHRIFIC, BIWKBEGHRINF, #HRE
Wi R 2 0 F R E RS,

PCB7h /it

WRICKBETIRES R IERR R, RERNEHTIRT
RPN AT mil, MHRERIEELRFERER, WR

3. ICHJ10IDACE 1F 281 ¥ A5 AR
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ICRABREEZE, ZAERNWAER, TIRMBIPHER,
TOFNH & L REEN B RAR B R B EEI B F
AR, B REGH R, TEEXLEH KT TH %,
REENHRBNXALZNNRSEA, IARENRIA,
WMEYFTIR, MALENNEI, TRMEFELEZE S
AR/, BURBERANISmINBEET, SN
BLURRL, MUK RFHAMEEE,

R 7

|C 3% 3 ST B4 330 e JB (AVD D) A0 ¥ = 8B (DVDD) it 6, FB
3£ B 890 1uFF010pF B8 2 AVDDE B EGND, KB AT
N, HERELME. B0 1uFEEDVDDE B EGND,
OIUFEHRBERNREEIEIC, HFEEMEENS EEHH
ER . MAX9E99ATF R 2 7 £ T W IIEHIPCBHR B o

REGISTER ADDRESS REGISTER NAME REGISTER DESCRIPTION READ/WRITE?
0x00 PREF Programmable voltage Read and write
reference
0x01 GMA1 Gamma 1 Read and write
0x02 GMA2 Gamma 2 Read and write
0x03 GMA3 Gamma 3 Read and write
0x04 GMA4 Gamma 4 Read and write
0x05 GMA5 Gamma 5 Read and write
0x06 GMAB Gamma 6 Read and write
0x07 GMA7 Gamma 7 Read and write
0x08 GMA8 Gamma 8 Read and write
0x09 GMA9 Gamma 9 Read and write
Ox0A GMA10 Gamma 10 Read and write
0x0B GMA11 Gamma 11 Read and write
0x0C GMA12 Gamma 12 Read and write
0x0D GMA13 Gamma 13 Read and write
OxOE GMA14 Gamma 14 Read and write
MAXIMN Maxim Integrated Products 13
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VOLTAGE
A

AVDD

AVDD
MIN

DVDD

AVDD

DvDD

TIME

8. fZ4 8 L BT BT

OO000O0
OOO00O0
OOO00O0
O0O00O0
OO OO0O0

RECOMMENDED

O

NOT RECOMMENDED

E9. ZPCBH B F, EWRAZ MNRSILA, HTEENTKELA

MAKXIN
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2k
INEEHEE
DAC AVDD
REGISTERS
PROG 10 PROG
REF REF
* VPREF
10 | GMA1
{ DAC
10 | GMA2
{ DAC
10 | GMA3
{ DAC
10 | GMA4
{ DAC
10 [ GMAS
{ DAC
10 | GMAG
{ DAC
10 | GMA7
GAMMA | DAC
BANK 10 | OMIAS
{ DAC
10 | GMA9
{ DAC
10 | GMA10
{ DAC
10 | GMAT
{ DAC
10 | GMA12
{ DAC
10 | GMA13
{ DAC
10 | GMA14
{ DAC
A GND
DVDD
IMNAXIMN
SDA 2C INTERFACE MAX95994
SCL

i 1
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LY oy ] R
AVDD
MAXIMN
MAX9599A
DAC AVDD
REGISTERS L
PROG 0 PROG =
REF REF
* VPREF
10 GMAT T0LCD
[DAC PANEL
10 , GMA2
{ DAC
10 | GMA3
{ DAC
10 | GMAY
{ DAC
10 , GMAS
{ DAC
10 | GMAG
{ DAC
10 , GMA7
GAMMA [ DAC SOURCE
BANK 10 | GMAS DRIVER
{ DAC CHIP
10 | GMA9
{ DAC
10 , GMA10
{ DAC
10 | GMA11
{ DAC
10 , GMA12
{ DAC
10 , GMA13
{ DAC
10 | GMA14
{ DAC
A GND L
=
DVDD
I2C INTERFACE SDA on
SCL
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EME 2 BHIEE

PROCESS: BiCMOS

PART TEMP RANGE PIN-PACKAGE
MAX9599AETG + -40°C to +85°C 24 TQFN-EP”
+ 3 #HPb)/FF & RoHS TR/ B9 3 2,
*EP = #IFH
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MAX9599A
fEgammaZZ i =%

At =
HEEE

WMERENIFIEIINEEBNEERB (ST, iEZE1Echina.maxim-ic.com/packages, &=,
FRRROHSIRES, HEETTHEBETRANER TR, BHRKEAAEHKERX, S5RoHSREE %,

HERIP O+ H R

HiERE HIE YR IMNEGRS BETRRS
24 TQFN-EP T2444+4 21-0139 90-0067
2X
A Jo.10]C] L
B £ —]
£2
|2 — . I' —| e2re |— y
| AJoao]c
AOMARKING ~ ! | :lt oonoog 1t ‘
R T E[ T 18"
—7 -—-— -1 ND-D X @ —= ——|—— E o
7 see oe w— L QODAQAENS "
PIN # 1/ A N b—l I— 035x45°
nggx [ o10®@]C]A[B] Ax—E
A
(NE-D X [@
TOP VIEW
BOTTOM VIEW
¢ (R IS OPTIONAL)
Z7Toaolc] |
A |MMEL:I_—L_L L
A\ (Sl Ef_ _//f‘rT S
c] SEATING AL A2 e TERMINAL TIP
SIDE VIEW w
9,
V44V/ ). 4V4"4!
"BACKAGE DUTLINE,
12,16,20,24,28L TQFN, 4x4x0.75mm
APPROVAL DOCUMENT CONTROL NO. REV. 1
—DRAWING NOT TO SCALE— 21-0139 K |4

MAXIN
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HEEE (%)

WERTHNHEMNLEESNEEHRB(EMEFR), BEBchina.maxim-ic.com/packages, T,

FRROHSIRZS . HEEPIARBETRNERTH, EHREASHEHX, SRoHSKEL X,

HREWPH“ " H - X

o~

~

v

—_

—DRAWING NOT TO SCALE—

. DIMENSIONING & TOLERANCING CONFORM TO ASME Y14.5M-1994,
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.
& DIMENSION b APPLIES TO METALLIZED TERMINAL AND IS MEASURED BETWEEN 0.25mm AND 0.30mm FROM TERMINAL TIP.
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.
9. DRAWING CONFORMS TO JEDEC MO220, EXCEPT FOR T2444-3, T2444-4 AND T2844-1,

MARKING IS FOR PACKAGE ORIENTATION REFERENCE ONLY.

11, COPLANARITY SHALL NOT EXCEED 0.08mm.
2, WARPAGE SHALL NOT EXCEED 0.10mm.
LEAD CENTERLINES TO BE AT TRUE POSITION AS DEFINED BY BASIC DIMENSION “e”, #0.05.

4. NUMBER OF LEADS SHOWN ARE FOR REFERENCE ONLY.
1S, MATERIAL MUST COMPLY WITH BANNED AND RESTRICTED SUBSTANCES SPEC # 10-0131.
16. ALL DIMENSIONS ARE THE SAME FOR LEADED (-) & PbFREE (+) PACKAGE CODES.

COMMON DIMENSIONS EXPOSED PAD VARIATIONS
PKG | 121 4x4 l6L 4x4 20L 4x4 24L 4x4 28L 4x4 kG, D2 £2
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 [ 080 [0.70 [075 [0.80 | 0.70 [075 [ 080 | 0.70 [0.75 [ 0.80 | 0.70 [0.75 [ 0.80 Ti244-3 | 195 | 2.10 [225 | 195 [210 [225
At | 00 [002 [ 005] 00 [002 [005 | 00 [002 [ 005 00 002|005 | 00 [o002]o00s Ti244-4 | 195 | 210 [225 | 195 [210 [22s
A2 020 REF 020 REF 020 REF 0.20 REF 0.20 REF Tie44-3 | 195 | 2.10 [225 | 195 [210 [225
b |025[030 | 035[025 [030 | 035 020|025 | 030018 023|030 | 045 |020 | 025 T1644-4 | 195 | 210 225 [ 1.95 [ 210 225
D [390 [400 | 410 [390 [ 400 | 410 | 390 [ 4.00 | 410 |3.90 | 400 | 410 |3.90 | 4.00 | 4.0 T2044-2 | 195 | 210 |225 | 1.95 | 210 |225
E 3.90 [4.00 | 410 [3.90 | 400 | 410 | 3.90| 4.00 | 4.10 [ 3.90 | 4.00 | 4.10 | 3.90 | 4.00 | 4.10 T2044-3 | 195 | 210 |225| 195 | 210 |225
e 0.80 BSC. 0.65 BSC. 0.50 BSC. 0.50 BSC. 040 BSC. T2444-2 | 195 | 2.10 [225 | 195 [210 225
k Joas[ - [ - Joeas[ - [ - Joes] - [ - Joas[ -] - Joas] - ] - Te444-3 | 245| 260|263 | 2.45] 260 [2.63
L |o4s]oss | 065045 [055 [ 065 | 045055 | 065 030 | 040 | 0.50 [ 030 | 040 | 050 Te444-4 | 245| 2.60 263 | 2.45| 260 263
N 12 16 20 24 28 T2444N-4 | 2.45| 2.60 263 | 245[ 260 [263
ND 3 4 s 3 7 Ta444M-1 | 245| 260|263 | 245] 260 [263
NE 3 4 s 3 7 Teg44-1 | 250 2,60 (270 | 250 [ 260 [2.70
Jedec WGGB WGGC WGGD-1 WGGD-2 WGGE T2844N-1 | 265| 270|275 | 265|270 275
DIMENSION VARIATIONS
oKG. D2 £2 L
CODE N, [ Nom. [ max. [ M. [ Nom. [ max. [ min. [ nom. [ max.
NOTES! T2044-4 | 285] 290295 [ 285[ 290 [295 [ 0.25[ 0.30 | 0.35
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