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ABSOLUTE MAXIMUM RATINGS

VEC 10 _GND...oiiiiii -0.5V to +4.0V
Any Ground to Any Ground -0.5V to +0.5V
IN+, IN-t0 LVDS GND ..o -0.5V to +4.0V

IN+, IN- Short Circuit to LVDS GND or VCCLVDS ... Continuous
(R/F, OUTEN, RNG_, REFCLK,

PWRDWN) to GND .........ooovviiiiii -0.5Vto (Ve + 0.5V)
(RGB_OUT[17:0], CNTL_OUT[8:0], DE_OUT, PCLK_OUT,
LOCK)to VCCOGND .....ooooviiiiiiiie, -0.5V to (Vcco + 0.5V)

Continuous Power Dissipation (Ta = +70°C)
48-Lead Thin QFN (derate 37mW/°C above +70°C) .2963mW
48-Lead TQFP (derate 20.8mW/°C above +70°C) ....1667mW

ESD Protection
Human Body Model (Rp = 1.5kQ, Cs = 100pF)

AllPINSto GND ..o, £ 3.0KV
ISO 10605 (Rp = 2kQ, Cs = 330pF)
Contact Discharge (IN+, IN-) to GND ..........ooceeviinninn. +10kV
Air Discharge (IN+, IN-) t0 GND ........ccooiiiiiiie +30kV
Storage Temperature Range .............cccccoeevvennn. -65°C to +150°C
Junction Temperature............cooccooiiiiiiiiii +150°C
Lead Temperature (soldering, 10S) .....cc.coccoviiiiiirninnn. +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.

DC ELECTRICAL CHARACTERISTICS

(Vce_ = +3.0V to +3.6V, PWRDWN = high, differential input voltage |Vip| = 0.05V to 1.2V, input common-mode voltage Vcm = |ViD/2|
to Vcc - |Vip/2|, Ta = -40°C to +85°C, unless otherwise noted. Typical values are at Vcc_ = +3.3V, |Vip| = 0.2V, Vom = 1.2V,

Ta = +25°C.) (Notes 1, 2)

PARAMETER | SYMBOL ‘ CONDITIONS MIN TYP MAX ‘ UNITS
SINGLE-ENDED INPUTS (RIF, OUTEN, RNGO, RNG1, REFCLK, PWRDWN)
High-Level Input Voltage ViH 2.0 Vce +0.3 \Y
Low-Level Input Voltage ViL -0.3 +0.8 \
VIN = -0.3V to (Vcc + 0.3V), R
Input Current IIN PWRDWN = high or low 70 +70 uA
Input Clamp Voltage VeL lcL =-18mA -1.5 \
SINGLE-ENDED OUTPUTS (RGB_OUT[17:0], CNTL_OUT[8:0], DE_OUT, PCLK_OUT, LOCK)
loH = -100pA Vcco - 0.1
loH = -2mA,
) Vi -0.35
High-Level Output Voltage Von | RNGT, RNGO = high cco v
|QH =-2mA, RNG1, RNGO both not high Voo - 0.4
simultaneously
loL = 100pA 0.1
loL = 2mA, 03
Low-Level Output Voltage VoL RNG1, RNGO = high ‘ v
loL = 2mA, RNG1, RNGO both not high 035
simultaneously '
. PWRDWN = low or OUTEN = low,
High-Impedance Output Current loz Vo = -0.3V 1o Veeo + 0.3V -10 +10 pA
2 MNAXI/V
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DC ELECTRICAL CHARACTERISTICS (continued)

(Vce_ = +3.0V to +3.6V, PWRDWN = high, differential input voltage |Vip| = 0.05V to 1.2V, input common-mode voltage Vcm = |ViD/2 |
to Vce - |ViD/2|, Ta = -40°C to +85°C, unless otherwise noted. Typical values are at Vcc_ = +3.3V, |Vip| = 0.2V, Vom = 1.2V,
Ta = +25°C.) (Notes 1, 2)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS
RNG1, RNGO = high, Vo =0 -10 -50
Output Short-Circuit Current los RNG1, RNGO both not high ; 40 mA

simultaneously, Vo = 0

LVDS INPUT (IN+, IN-)

Differential Input High Threshold VTH 50 mV
Differential Input Low Threshold VTL -50 mV
Input Current IIN+, IN- | PWRDWN = high or low -20 +20 pA
PWRDWN = high or low 35 50 65 kQ

Input Bias Resistor R =
p 1B Vce_ =0 oropen, 35 50 65 kO

PWRDWN = 0O or open, Figure 1

Vce_ = 0 oropen,

Power-Off Input Current [INO+, INO- PWRDWN = 0 or open -40 +40 uA
POWER SUPPLY

RNG1 = low, |3MHz 20
CL = 8pF, RNGO = low 7MHz 35

Worst-Case Supply Current | worst-case RNG1 = high, |7MHz 25 A
cew pattern, RNGO = low 15MHz a7
Figure 2 RNG1 = high, | 15MHz 37
RNGO = high 35MHz 70

Power-Down Supply Current lccz (Note 3) 50 pA

MAXIN 3
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AC ELECTRICAL CHARACTERISTICS

(Vce_ = +3.0V to 3.6V, CL = 8pF, PWRDWN = high, differential input voltage |Vip| = 0.1V to 1.2V, input common-mode voltage
Vem = |ViD/2] to Vee - | Vip/2], Ta = -40°C to +85°C, unless otherwise noted. Typical values are at Vcc_ = +3.3V, |Vip| = 0.2V, Vom =
1.2V, Ta = +25°C.) (Notes 4, 5)

PARAMETER | symsoL | CONDITIONS | mN  TYP  mAX | unITs
REFCLK TIMING REQUIREMENTS
Period tT 28.57 333.00 ns
Frequency foLk 3 35 MHz
Frequency Variation AfcLK REFCLK to serializer PCLK_IN -2.0 +2.0 %
Duty Cycle DC 40 50 60 %
Transition Time tTRAN 20% to 80% 6 ns
SWITCHING CHARACTERISTICS
RNG1, RNGO = high 3.2 4.4
Output Rise Time R Figure 3 RNG1, RNGO both not high 38 55 ns
simultaneously ’ ’
RNG1, RNGO = high 2.7 45
Output Fall Time tF Figure 3 RNG1, RNGO both not high 3.6 53 ns
simultaneously
PCLK_OUT High Time tigH | Figure 4 O't‘_‘r X O"t‘f X O'tix ns
PCLK_OUT Low Time ttow | Figure 4 O.Ax  0.45x  06x ns
T tT ng
Data Valid Before PCLK_OUT tovB Figure 5 0.35xtt 04xty ns
Data Valid After PCLK_OUT tDVA Figure 5 0.35xtr 0.4 xtr ns
2575 x 2.725 x
Input-to-Output Delay tDELAY Figure 6 T+ T+ ns
8.5 12.8
PLL Lock to REFCLK tpLLREF | Figure 7 163;35 1 ns
Power-Down Delay tPDD Figure 7 100 ns
Output Enable Time toE Figure 8 30 ns
Output Disable Time toz Figure 9 30 ns

Note 1: Current into a pin is defined as positive. Current out of a pin is defined as negative. All voltages are referenced to ground
except VTH and VL.

Note 2: Maximum and minimum limits over temperature are guaranteed by design and characterization. Devices are production
tested at Ta = +25°C.

Note 3: All LVTTL/LVCMOS inputs, except PWRDWN at < 0.3V or = Vcc - 0.3V. PWRDWN is < 0.3V.

Note 4: AC parameters are guaranteed by design and characterization, and are not production tested. Limits are set at +6 sigma.

Note 5: C| includes probe and test jig capacitance.

4 MAXI N
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EEE (R
(Vcco_ = +3.3V, CL = 8pF, Ta = +25°C, unless otherwise noted.)
WORST-CASE PATTERN OUTPUT TRANSITION TIME
SUPPLY CURRENT vs. FREQUENCY vs. OUTPUT SUPPLY VOLTAGE (Vcco)
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NI—=Fo

PWRDWNZO—IZ$DE, HADNNAA 2V E—F R
([Z75W . PLLAYEIEL &9, PWRDWNA'0.3VIATR T,
MOFNTOLVTTL/LVCMOSAAA0.3VIATF & 72ld
Vee - 0.3VRAEDIZE IS HIGERIIEOpALLT (TR
L&d. PWRDWNAE/N\AICTDE. FTO—HNILIT7
L2220y ((REFCLK)DOY I haEI L. JRIC )
TPILAADDOY IheE L&Y,

Ovo ROy 2841 (LOCK)
PWRDWN%/\A IC§ 5 &, PLLAREFCLKOO Y 2%
BB L. LOCKAENAM A VE—5 I /\1IZ.
PCLK OUTUSADZFDMDE D ZE/NA A E—F R
ASO—ICL% 9, PCLK_ OUTIZPLLAREFCLK%
Ov2oLTWBABICREFCLKAZE AL 9, REFCLKD
Ov2ollld. 8X16,385EMREFCLKY 1 2 LA WME
T9, REFCLKOOvV oA RTIDE. BET— KA
HDNESHIITIVANZER LTI, BBTU—RA
BHEhd & LOCKIZO—IZE U BMEAT—5 &R L.
TP IVABOsRELENNZLUILL—NoOY TIZ
PCLK_OUTICHDEN 9, PCLK_OUTIF. REFCLK
ArolEsOY INDEICSISEIIESNE T (F:
FEDBEEEK).

R3. ARBEEDETE

AC-COUPLING CAPACITOR VALUE
vs. PARALLEL CLOCK FREQUENCY
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CAPACITOR VALUE (nF)
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n
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18 21 24 27 30 33 36
PARALLEL CLOCK FREQUENCY (MHz)

PARALLEL SERIAL OUTPUT
RNG1 | RNGO CLOCK DATA RATE | TRANSITION
(MHz) (Mbps) TIME
0 0
3to7 60 to 140
0 1 Slow
1 0 7to 15 140 to 300
1 1 15t0 35 300 to 700 Fast
12

M12. ACHEVT U TE I 18MHz~35MHzD o Oy &
[ERER

EF T — KHPCLK_OUTD 220D 7 )L AR 1% H
INEMEEIE. LOCKIZ/N\A 1278 . PCLK_OUTLASH
OHEAHIFO—IC7E ) FF . REFCLKIZPCLK_OUTIC
Hhsh, 7oUT7SAFIIERD - RE'honESH
DUTIVANDERZMELE T, B I VTN
IZDNWTIE R7ZZRLTLLIZS0,

A 2—TIV(OUTEN)RU /N2

2DMDMAX9218MDEHZE/NRIZL T, HAA =TI
THEETNDEHNE®=2D2  1DVILF T LIOT AR
TOIENTEIT, NAHNDOHmEZLET DI,
(OUTENZO—ICTD)RI1 TV T7SA4MYDT 12—
TILHS(OUTENZNA T B)E2T ) T7ZA4FD
A 2—TIET30nsDE. [FHLET, OUTENA
ERNEHEL T,

MEVFERITUEHASYFIYS(RIF)
MAX9218Id. R/FDOw U EAE L TEIRAAEA
N EUFREFITUEASYFIVDEHBATNET,
RIFENAICTDEIEIEAZ Y FIT Y DAREIRSI N,
ZNICEDTPCLK OUTDAar LW Ty oT/NZLIL
HEHTF—IHBROF Y T yvFEIndEd, RIFEO—
ICTDEXTIHAZYFIYIABIRI N, TR
KDOTPCLK OUTDIL Y T oT/NS LIVEAT—H
BROF Y I vFInFET, MAXO9218DH 1
SUFIyImEIL. MAXQ2172 U 754 FDAN
SYFIYIRBREE—HIEDIREIIHY T A
MAXQ2 18 B EN D F Y TH BRI DSV F LT YD
BEZEERLEZT,

MAXI N




DCNS X FLVDS TS U PS4 Y

BEXARUEBRRERELD

RGB_OUT[17 : Olld6 T IL—TDSEM3TIL—TIC
pfEEn. BIIN—TIET AT InsDE., BIEIC
XA vFILT, EMIRUT S RDIND 2 2= AR,
L &9, CNTL_OUT[8 : OJid. SIHBGIABRFICZ Ay F 2T
LEd. ENEBKEII3IMHZ~TMHZR O 7TMHZz~
15MHzDEE TIdEL . 15MHz~35MHzMDEEE T Id
BB ET,

F—% 4 %—7Viti7I(DE_OUT)

MAX9218I3. BEZY 5L CETHARUEIHT—5%
FETILNELE T, BT —53. ET AT+ T
BERFICIES ) 7 ILEEnE 9 DE_.OUT/\1 L ETF
T—=5h3IEN) T IR T, RGB_OUT[17 : OICH S
EndZEZzRLEY, DEOUTO—(E. T —5AH
FE )T IEHRT, CNTL_OUT[8 : OJICHh=nd
ZEERLET, HANEMSNTLEIMESIT. B
BofBBOT—INHNICT Yy FEhE T, K133,
DE OUTDY A 22T RLTINE T,

BREEREU/INA/INR

T A DZEEERULVTITL/LVCMOS A A (VecBIRE U
GND). HH(VccoBERUVeco GND). PLL(VeepLL
BIES I UVeepLL GND). B UICLVDS A VeeLvps
BIRXOVecLvps GND)RDIHIL L /- EiFEwEE Z W L T
WET, TV RIF. 47— RERTIREINE T,

TINA ZIZTEBDRYIEEL TONUFRT0.001uFD
SER. REERTESIVIWIN AT TENEN
DVee. Vecos Veepils RUVecLvpstin % /31 /¥R
LEd, BAMEOD VT U aERIBFICRLIEESE
9, HAZ. 1.71V~3.6VDEREZZITFITSDVeco
MroBRMEHFESI N, 1.8V~3.3voOo v LNz
BADANNCEEZR A VY T T —AFEETT,

F—7IVRUARO S

LVDSD A & —0x7 b3, ZET100QDEE) 1 >~
E—45 2 2&HATNET, 1 VE—F 2V IAREHK %
RERICHMZDICIF. EBM U E—FRETYFLIE
T—JIROOAX Y EFERLET,

VA ZRITRO—IL RFE VA X NRT =TI
DRV —TIVEENRTEBN-EEREE KA. 5
HERMBICEODTCEMIZERT DMBERNH I £,
NS RT—=TIUE. LVDSL O —N\DBETD /A X
HEOEVE—RBICEYOT7YTILET,

BfiL170 b

AR M—=D%HRI DIcHIC. LVITL/LVCMOSH A &
LVDSADZRBEL F 9. BR. 52 K RUESH
ICBAIILI4B T ) FERDHEINE T,

CONTROL DATA

VIDEQ DATA

CONTROL DATA

-
|

AN

Y

LU T S R N N

[/ - UTPUT DATA HELD

PCLK_OUT TIMING SHOWN FOR R/F = HIGH (RISING OUTPUT LATCH EDGE)
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MAX9218

DC/IXS5 2 X RLVDS T2 U PS4 Y

ESDfR:E
MAX9218MESDRMEMIE. £1—v RF A EFI

RUISO 10605TY, ISO 1060513, EFHERDESD
MHEZRELTNET. EI—VURTAETILOME

ZH%(3. Cs=100pFRURp=1.5kQTT(H14),
ISO 10605MMESRR7 1. Cs=330pFRURp =2kQ
T9(R”15),

Rp
MQ 15k
CHARGE-CURRENT-|  DISCHARGE
LIMITRESISTOR |  RESISTANCE
HIGH-
VOLTAGE Cs STORAGE 1 DEVICE

UNDER

DC 100pF CAPACITOR
SOURCE T ™1 TEST

Rp
50Q TO 100Q 2kQ

CHARGE-CURRENT- |  DISCHARGE
LIMIT RESISTOR |  RESISTANCE
HIGH-
VOLTAGE Cs _|  STORAGE | DEVICE

UNDER

DC 330pF CAPACITOR
SOURCE T ™1 TEST

K14, E1—V2RT 4 ICKDESDEEREIES

14

15. 1SO 106052 & 23R EESDH BR[OS

F v 715
TRANSISTOR COUNT: 17,782
PROCESS: CMOS
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NYTr=2
(ZOFT—5—MIBEIN TSNy T — AT, BFARMENTNDEIFRY A BID/ VYT — JERIS,
japan.maxim-ic.com/packages = S BT =\, )

32L/48L,TQFP.EPS

Al
1.00 REF —

—
4

DETAIL ‘A"
/ DALLAS AU AXI AV
\ e
PACKAGE OUTLINE, 32/48L TQFP, 7x7x1.4mm
“APPROVAL "DOCUNENT CONTROL WO L33 1
=DRAWING NOT TO SCALE- | 21-0054 | E |A
NOTES:
1. ALL DIMENSIONING AND TOLERANCING CONFORM T ANSI Y145-1982.
2. DATUM PLANE EHS IS LOCATED AT MOLD PARTING LINE AND JEDEC_VARIATION
COINCIDENT VITH LEAD, WHERE LEAD EXITS PLASTIC BODY AT [ [ mec |
BOTTOM OF PARTING LINE WIN. | MAX. | NIN. | Max.

3. DIMENSIONS D1 AND E1 DO NOT INCLUDE MOLD PROTRUSION.
ALLOWABLE MOLD PROTRUSION IS 025 MM ON D1 AND E1
DIMENSIONS,

4, THE TOP OF PACKAGE IS SMALLER THAN THE BOTTOM OF PACKAGE
BY 0.5 MILLIMETERS.

S. DIMENSION b DOES NOT INCLUDE DAMBAR PROTRUSION. ALLOWABLE
DAMBAR PROTRUSION SHALL BE 0.08 MM TOTAL IN EXCESS OF THE
b DIMENSION AT MAXIMUM MATERIAL CONDITION.

6. ALL DIMENSIONS ARE IN MILLIMETERS.

7. THIS OUTLINE CONFORMS TO JEDEC PUBLICATION 95, REGISTRATION

MS-026.
. LEADS SHALL BE COPLANAR WITHIN .004 INCH.

MARKING SHOWN IS FOR PACKAGE ORIENTATION REFERENCE ONLY.
10. NUMBER OF LEADS ARE SHOWN FOR REFERENCE ONLY.

A | - [160 [—- [ 160
A1 | 005 | 015 | 005 | 015
e | 135 [ 145 [ 135 | 145
b 890 [910 [890 [ 910
Dy | 690 | 7. 6.90 | 7.10
£ 890 [940 [890 [ 910
Ei | 690 | 7. 6.90 | 7.10
e
L
1> |
2}
<

08 BSC. | 05 BSC._|
045 | 0.7S | 045 | 0.7S
030 | 045 | 017 | 0.27
030 | 0.40 | 017 | 0.23

(et [0.09 [ 016 [ 005 [ 016
N 32 48
a0 [ 7 [ o7

RALLAS WL AXIVI

TS
PACKAGE OUTLINE, 32/48L TQFP, 7x7x1.4mm
ARVAL TEORENT CONTAL 10, P

-DRAWING NOT TO SCALE- | 21-0054 | E |/2

MM 15
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MAX9218

DC/INS 2 X RLVDS T2 U PSA4 Y
NYT—I (1RE)

(ZOFT—5—MIBEIN TSNy T — AT, BFARMENTNDEIFRY A BID/ VYT — JERIS,
japan.maxim-ic.com/packages = S BT =\, )

9]
o
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z
L
a
(ND=1)X e z
I
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TTUUyUuIyyy 3
<
=
=
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—_— i x
- s- 3
= -= E
= =
= 0. = o es
[ = </
,
|
T 7 A ANAAN AN
M | | | \-
— A bt f— —| |— PN LY
L
PRALLAS VLXK
e PACKAGE OUTLINE 48L THIN QFN
6x6x0.8mm BODY / 0.4mm LEAD PITCH
NPPROVAL BOCUNENT CONTROL WO L1 1
| 21-0160 | A | 4
NOTE :
1. ALL DIMENSIONS ARE IN mm. ANGLES IN DEGREES.
2. COPLANARITY APPLIES TO THE EXPOSED PAD AS WELL AS THE TERMINALS. COPLANARITY SHALL NOT EXCEED 0.08mm.
3. WARPAGE SHALL NOT EXCEED 0.10 mm.
4. PACKAGE LENGTH / PACKAGE WIDTH ARE CONSIDERED AS SPECIAL CHARACTERISTIC. (S)
5. REFER TO JEDEC MO-220.
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.
7. ND AND NE REFER TO THE NUMBER OF TERMINALS ON EACH D AND E SIDE RESPECTIVELY.
COMMON DIMENSIONS EXPOSED PAD VARIATONS
symBoLS|  MIN. NOM. MAX. PKG. D2 E2
A 0.700 0.750 0.800 CODE  ["yiN. Tnom. [ max. [ miN. T Nom. [ max.
A1 0.000 - 0.050 T4866-1| 4.20 | 4.30 | 440 | 4.20 | 4.30 | 4.40
A2 0.200 REF.
b 0.150 0.200 0.250
D 5.900 6.000 6.100
e 0.400 TYP.
E 5.900 6.000 6.050
k 0.250 0.350 0.450
k1 0.350 0.450 0.550
L 0.400 0.500 0.600
L1 0.300 0.400 0.500
N 48
5 - DRALLAS AKXV
NE 12 "“‘ PACKAGE OUTLINE, 48L THIN QFN
6x6x0.8mm BODY / 0.4mm LEAD PITCH
TRA SR L 16, =
| 21-0160 | A |/z

Q:F:JL\ - 17 ) \O-J ﬁi‘ *I T169-0051 REHFHMBX HEMA3-30-16 (KUY 1EI)

p =y TEL. (03)3232-6141 FAX. (03)3232-6149
VFEVAFTRBICVFVLARBICHEHAEZNZERUADERBOERICDWNT—tIEEFZ2E8 VI RE T, ARFFSA B AEIBEESINTHFEA.
TE LSBT E L BERUHEEEE T A ERRLEIT,
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