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ABSOLUTE MAXIMUM RATINGS

(Voltages with respect to GND.)

VDD ottt -0.3V to +4V
SMARTSLEEP, SHDN, INT/EXT,

CVBSIN, EXTCVBSIN ... -0.3V to +4V
Duration of Short Circuit to

VDD or GND (CVBSOUT1, CVBSOUT2)................ Continuous

Continuous Input Current
EXTCVBSIN, CVBSIN,
SMARTSLEEP, SHDN, INT/EXT ..o +20mA

“

7

Continuous Power Dissipation (TA = +70°C)
16-Pin TQFN (derate 15.6mW/°C above +70°C).......... 1250mwW

16-Pin QSOP (derate 8.3mW/°C above +70°C)........... 667mwW
Operating Temperature Range ...........c...c..o.... -40°C to +125°C
Junction Temperature............coocooviiiiiiiiii +150°C
Storage Temperature Range .................. -65°C to +150°C

Lead Temperature (soldering, 10S) .............. ............... +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

(Vpbp = VSHDN = 3.3V, VSMARTSLEEP = VINT/EXT = GND = 0V, RL = no load. Ta = Tmin to Tmax, unless otherwise noted. Typical val-

ues are at Ta = +25°C.) (Note 1)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS
Supply Voltage Range VbD Guaranteed by PSRR 2.7 3.6 \
INT/EXT = GND, CVBSIN = 0.3V 13 16
TNT/EXT = Vop, 45 . mA
EXTCVBSIN is unconnected )
Supply Current IDD SMARTSLEEP = Vpp, 7 14
CVBSIN has no active video signal
SMARTSLEEP = Vpp, CVBSIN has a black- HA
burst video signal with sync tip at GND 17
(Note 2)
Shutdown Supply Current ISHDN VSHDN = GND 0.01 10 uA
SMARTSLEEP CHARACTERISTICS
Minimum Line Frequency CVBSIN 14.3 kHz
Sync Slice Level CVBSIN 41 52 % VDD
Output Load Detect Threshold Sync pulse present, R to GND 200 Q
DC CHARACTERISTICS
CVBSIN, guaranteed | 2.7V < Vpp < 3.6V 0 1.05
Input Voltage Range VIN by output voltage \
swing 3.0V < Vpp < 3.6V 0 1.2
Input Current IIN CVBSIN = 0V 2 5 pA
Input Resistance RIN CVBSIN 20 MQ
2 AKXV
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ELECTRICAL CHARACTERISTICS (continued)

(Vpbp = VSADN = 3.3V, VSMARTSLEEP = VINT/EXT = GND = 0V, RL = no load. Ta = TmiN to TmaX, unless otherwise noted. Typical val-
ues are at Ta = +25°C.) (Note 1)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
Sync-Tip Clamp Level Velp EXTCVBSIN 0.25 0.37 Vv
Input Clamping Current EXTCVBSIN = 500mV + VcLp 0.5 1 1.5 pA
Guaranteed by | 2.7V < Vpp < 3.6V 1.05
EXTCVBSIN Input Voltage Range output voltage Vp-p
swing 3.0V < Vpp < 3.6V 1.2

EXTCVBSIN, percentage reduction in sync
pulse (0.3Vp-p), guaranteed by input

Sync Crush . 2 %
clamping current measurement, measured
at input

l\/lax.lmum Input Source EXTCVBSIN 300 o

Resistance

DC Voltage Gain Av RL = 1502 to VDD /2, OV < ViN < 1.05V, 5.7 6 6.3 dB
Vpp = 2.7V

DC Gain Matching RL=150Q 10 Vpp/2, OV < Vin = 1.05V, 02 0 02 | B
Vpp = 2.7V
CVBSIN = 0V,
INT/EXT = GND, RL = 150Q to GND 0.21 03 0.38

Output Level v

CexTCVBSIN = 0.1uF to GND,

TNT/EXT = Vpp, RL = 1509 to GND 021 02r 038

Measured at output, Ta 20'4000 to 2027 21 2163
Vpp = 2.7V, +85°C

OV =< V|N =< 1.05V, Ta =-40°C to

RL = 150Q to -0.2V +125°C 2.006 2163

Measured at output, Vpp = 2.7V,

2.027 2.1 2.1
OV =ViNs=1.05V,R.=150QtoVpp/2 0 63

. Measured at output, Ta = -40°C to
Output Voltage Swing VoD = 3V, +85°C 2.316 2.4 2.472 Vp-p
OVs=sV|N=s1.2V, Ta = -40°C to
RL=150Q10-02V | 4125°C 2292 2412
Measured at output, Vpp = 3V,
OVs=V|N=1.2V,RL=150Qto Vpp/2 2316 2.4 2412
Measured at output, Vpp = 3.135V,
0V =< V|N=1.05V, R = 75Q t0 -0.2V 2.027 2 2.163
Output Resistance Rout Vout = 1.3V, -5bmA =< ILoAD = +5mA 0.47 Q
M AXI/V 3
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ELECTRICAL CHARACTERISTICS (continued)

(Vpbp = VSADN = 3.3V, VSMARTSLEEP = VINT/EXT = GND = 0V, RL = no load. Ta = TmiN to TmaX, unless otherwise noted. Typical val-
ues are at Ta = +25°C.) (Note 1)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS
) L . 2.7V < Vpp = 3.6V, input referred,
Power-Supply Rejection Ratio PSRR RL = 1502 to GND 48 dB
Output Pulldown Resistance RprD TNT/EXT = Vpp, CVBSOUTH 37 Q
Output Shutdown Impedance 28 kQ
LOGIC INPUTS (SMARTSLEEP, SHDN, INT/EXT)
Logic-Low Threshold ViL 0.3x v
VbD
- 0.7 x
Logic-High Threshold \ \
g g IH VoD
Logic Input Current e/ i V| =0V orVpp 0.01 10 pA

AC ELECTRICAL CHARACTERISTICS

(VDD = VSHDN = 3.3V, VSMARTSLEEP = VINT/EXT = GND = 0V, RL = 150Q to GND. Ta = TmIN to TmAX, unless otherwise noted. Typical
values are at Ta = +25°C.) (Note 1)

PARAMETER SYMBOL CONDITIONS MIN TYP  MAX | UNITS
f=5.5MHz -0.1
Standard-Definition Inputs are 1Vp.p, reference | f=6.75MHz -1 -0.3 +1 4B
Reconstruction Filter frequency is TMHz f=11MHz -3
f=27MHz -33 -4
DC-coupled output, f = 3.58MHz or 02
5-step modulated staircase 4.43MHz '
Differential Gain DG %
AC-coupled output, f = 3.58MHz or 0.4
5-step modulated staircase 4.43MHz '
DC-coupled output, f = 3.58MHz 0.62
5-step modulated staircase f = 4.43MHz 0.75
Differential Phase DP Degrees
AC-coupled output, f=3.58MHz 0.78
5-step modulated staircase f = 4.43MHz 1.01
2T Pulse Response 2T = 200ns or 250ns 0.2 K%
Bar time is 18us, the beginning 2.5% and the ending 2.5% o
2T Bar Response of the bar time are ignored, 2T = 200ns or 250ns 0.2 K%
2T Pulse-to-Bar K Bar time is 18us, the beginning 2.5% and the ending 2.5% 03 Ko
Rating of the bar time are ignored, 2T = 200ns or 250ns ' °
4 MAXIM
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AC ELECTRICAL CHARACTERISTICS (continued)

(VDD = VSHDN = 3.3V, VSMARTSLEEP = VINT/EXT = GND = 0V, RL = 150Q to GND. Ta = TmIN to TmAX, unless otherwise noted. Typical
values are at Ta = +25°C.) (Note 1)

PARAMETER SYMBOL CONDITIONS MIN TYP  MAX | UNITS
Nonlinearity 5-step staircase 0.1 %
Group Delay .

<f< 3
Distortion 100kHz < f < 5MHz, inputs are 1Vp-p 10 ns
Ei?skes'gna' 10 RMS 100kHz < f < 5MHz, inputs are 1Vp.p 67 dB

Power-Supply
Rejection Ratio

Output Impedance f = BMHz 6 Q
CVBSIN = 1V, output settled to within 1% of the final

f = 100kHz, 200mVp-p, input referred 43 dB

Enable Time voltage, RL = 150Q to GND 13 Hs

Disable Time CVBSIN = 1V, output settled to within 1% of the final 11 S
voltage, R = 150Q to GND ' H

CROSSTALK

All Hostile Output f = 4 43MHz 70 dB

Crosstalk

All Hostile Input f = 4.43MHz, SHDN = GND, 69 dB

Crosstalk input termination resistors are 75Q

Note 1: All devices are 100% production tested at Ta = +25°C. Specifications over temperature limits are guaranteed by design.
Note 2: Specified current is an average over time.

MAXIMN 5

TEL:15013652265 QQ:38537442

ELGEXYIN



MAX9513

CVBS#EHiIE KA 7%, ‘
12t SmartSleep, 3ZFFXl[aliR#i

http://www.eehome.cn

BT (EHF1E

(VpD = VSHDN = +3.3V, VSMARTSLEEP = VINT/EXT = GND = 0V. R| = 150Q to GND. Ta = +25°C, unless otherwise noted.)
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(VDD = VSHDN = +3.3V, VSMARTSLEEP = VINT/EXT = GND = 0V. RL = 150Q to GND.

DIFFERENTIAL GAIN AND PHASE 2T RESPONSE

MAX9513 toc11
T

12.5T RESPONSE

MAX9513 toc12

BT (EHFIE(5)

Ta = +25°C, unless otherwise noted.)

03 2 T AR T Y
- 02 g e : L P :
Ez 01 g
o= 0 =
E 5_01 1 -1 CVBSIN _ CVBSIN
= = _0.2 - — 200mV/div 200mV/div
0.3
2 3 4 5 6 7
0.8
=5 04
=5 | | CvBsouT { cvesout
% w0 400mV/div 400mV/div
[
= Z 04
0.8 i ST T
2 3 4 5 6 7 100ns/div 400ns/div
STEP
NTC-7 VIDEO TEST
SIGNAL ON CVBS OUTPUTS PAL MULTIBURST RESPONSE PAL COLOR BARS
MAX9513 toc13 MAX9513 toc14 MAX9513 toc15
T T T 1 T T A T T T T T T 1 T T T T
CVBSIN * mil CVBSIN CVBSIN
7 500mV/div 0 500mV/div 500mV/div
o
cot 5 ] ovesout 1c\\//%vsoun 1c\\///%isvoun
g ul_ o Widiv /div ; ]
L L I 1 L L E
10us/div 10us/div
AXIMV 7

TEL:15013652265 QQ:38537442

ELGEXYIN



MAX9513

CVBS#EHiIE KA 7%, ‘
12t SmartSleep, 3ZFFXl[aliR#i

http://www.eehome.cn

BT (EHFIE(5)

(VpD = VSHDN = +3.3V, VSMARTSLEEP = VINT/EXT = GND = 0V. RL = 150Q to GND. Ta = +25°C, unless otherwise noted.)

PROBABILITY
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(VpD = VSHDN = +3.3V, VSMARTSLEEP = VINT/EXT = GND = 0V. RL = 150Q to GND. Ta = +25°C, unless otherwise noted.)

FREQUENCY RESPONSE INPUT-TO-INPUT CROSSTALK OUTPUT IMPEDANCE
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AR FORME M) B E T RE AR BRI LG , WRF R 33 AME(F S, 15 %10 www.maxim-ic.com.cn/packages. )

HEE

.

B(%)

PKG| oL 128 3 16L 3x3 EXPOSED PAD VARIATIONS
REF. | MIN. [NOM [mAX | MIN. [Nom [max. | min-Tnom] max: oo P =
; PINID | JEDEC
A [070[0.75 [0.80 [0.70 [ 0.75 [0.80 | 0.70] 0.75 [ 0.0 CODES [ Trom Twac T o Tnov Tvax
b _1025]0301035]020)025]030 | 020]025]0.30 TQ833-1 | 0.25 | 070 [ 125 [ 025 [0.70 [ 1.25 | 0.35x45° [wEEC
D 1290/3.00310]29013.00/310)290}3.00310 112331 [ 095 [ 1.10 [1.25 [ 095 [ 1.10 [ 125 [ 0.35x45° | wEED-1
E 1290]300]310]290]300]310)290] 3.00 310 T1233-3 | 095 | 1.10 [ 1.25 | 095 | 1.10 [ 125 | 0.35x45° | WEED-1
5 0.65 BSC. 0.50 BSC. 0.50 BSC.
112334 | 095 [1.10 | 125 | 0.95 [ 1.10 | 125 | 0.35x45° [wEEDA1
L [035]os55]0.75] 0.45 [0.55 [0.65 [ 0.30] 0.40 ] 0.50
N 5 P p 716331 | 0.95 [ 1.10 [1.25 | 095 | 110 | 1.25 [ 035x45° | weED2
0 > 3 " T1633-2 | 095 | 110 [1.25 [ 0.95 [ 110 [1.25 [ 035x45° |weep2
E > 3 , T1633F-3 | 0.65 080 |0.95 | 065 [0.80 | 0.95 | 0.225x45° | weeD-2
a1 | o Joo2]005] o Jo0z[00s| o Jo0z]o0s T1633FH-3 [ 0.65 [0.80 [0.95 [ 065 [0.80 [0.95 [0.225x45° [wEED-2
I 020 REF 020 REF 020 REF 116334 | 095 [1.10 | 1.25 | 095 [ 1.10 | 1.25 | 0.35x45° [ wEED2
k Joas| - [ - Jozs] - T - Joos] - T -
NOTES:
1. DIMENSIONING & TOLERANCING CONFORM TO ASME Y14.5M-1994.
2. ALL DIMENSIONS ARE IN MILLIMETERS. ANGLES ARE IN DEGREES.
3. NIS 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.
A\ DIMENSION b APPLIES TO METALLIZED TERMINAL AND IS MEASURED BETWEEN 0.20 mm AND 0.25 mm
FROM TERMINAL TIP.
ND AND NE REFER TO THE NUMBER OF TERMINALS ON EACH D AND E SIDE RESPECTIVELY.
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 REVISION C.
O\ MARKING IS FOR PACKAGE ORIENTATION REFERENCE ONLY. Eb DALLAS 9,
11. NUMBER OF LEADS SHOWN ARE FOR REFERENCE ONLY. SEMICONDUCTOR /VIIJ‘I/VI

TME pACKAGE OUTLINE

8, 12, 16L THIN QFN, 3x3x0.8mm
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i #{n:m(é#)
AR FORME M) B E T RE AR BRI LG , WRF R 33 AME(F S, 15 %10 www.maxim-ic.com.cn/packages. )

n
&.
o
l— S INCHES MILLIMETERS 3
_—I DIM| MIN | MAX | MIN | MAX ©
T A {053 |069 [135 | 175
H H H H H H All.004 |.00 [.02 | .254
A2[.049 | 065 | Le45 | 1.65L
B |.008 |.012 |020 | 030
o C [.0075 | .0098 | 0491 | 0.249
H £ D SEE_VARIATIONS
E [1s0 [ias7 [381 [ 399
e 025 BSC 0635 BSC
H |.230 | 244 |584 | 620
h [.010 | .016 [025 | 04l
I_I I_I I_I I_I |_| I_I I_I L |.016 |.035 |041 | 089
S B N SEE_VARIATIONS
N « o 8 o [e
— [~-— e B —
h X 45° [— VARIATIONS:
H' EA A2 _-I INCHES MILLIMETERS
[ ) Al N MIN. | max. | MIN. [ MAX [N |
C
r { _ﬁ-ﬂ I p|.1ss [.196 | 480 | 498 [16]aB|
f L s|.0020 [.0070 | 005 | o8
1 T £ f D[.337 |.344 | 856 | 874 |20[AD]
D (06 s|.0500 [.0550 | 1.270 | 1.397
L . D[337 |.344 856 | 874 [24]a]
s|.0es0 |.0300 | 0635 0762
D[.386 |.393 |9s0 | oss [es|aF]
s].0250 [.0300 | 0,635 ] 0.762
NOTES:
1. D & E DO NOT INCLUDE MOLD FLASH OR PROTRUSIONS. m DALLAS
2). MOLD FLASH OR PROTRUSIONS NOT TO EXCEED .006” PER SIDE.
3), CONTROLLING DIMENSIONS: INCHES. EP:E‘“{:"{.‘:'I“ MAXIV
4), MEETS JEDEC MO137. e
PACKAGE OUTLINE, QSOP .150", .025" LEAD PITCH
21-0055 F A
. —_—
Maxim it = i E 4k
Jb7 83281548 HREI4wHS 100083
H®¥FEHEE: 8008100310
FEi%E: 010-62115199
f£E: 010-6211 5299
Maxim X Maxim i IS T B BE (8 01 55, th 42 (LS FFAT . Maxim (R B 76 AFTHTE] . 2 (EfT AR A HT 42 T 16207 7 FERLRIHL S AR
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