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PART PIN-PACKAGE PKG CODE TOP MARK

MAX9513ATE+
16 TQFN-EP**
(3mm x 3mm)

T1633-4 AFC

MAX9513AEE+* 16 QSOP E16-4 —

° °
+
* —
**

EXTCVBSIN

CVBSOUT1

SHDN

INT/EXT

ACTIVE VIDEO
DETECT

SMARTSLEEP

CVBSIN

CVBSOUT2

CONTROL
LOGIC

CLAMP

BUFFER

LOAD SENSE

6dB

LOAD SENSE

6dB

LPF

MAX9513
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2 _______________________________________________________________________________________

ABSOLUTE MAXIMUM RATINGS

ELECTRICAL CHARACTERISTICS
(VDD = 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)

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.

(Voltages with respect to GND.)
VDD ..........................................................................-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 ....................................±20mA

Continuous Power Dissipation (TA = +70°C)
16-Pin TQFN (derate 15.6mW/°C above +70°C)..........1250mW
16-Pin QSOP (derate 8.3mW/°C above +70°C)...........667mW

Operating Temperature Range .........................-40°C to +125°C
Junction Temperature ......................................................+150°C
Storage Temperature Range .............................-65°C to +150°C
Lead Temperature (soldering, 10s) .................................+300°C

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS

Supply Voltage Range VDD Guaranteed by PSRR 2.7 3.6 V

I NT /E XT =  G ND, CVBSIN = 0.3V 13 16

INT/EXT = VDD,
EXTCVBSIN is unconnected

4.3 6
mA

SMARTSLEEP = VDD,
CVBSIN has no active video signal

7 14Supply Current IDD

SMARTSLEEP = VDD, CVBSIN has a black-
burst video signal with sync tip at GND
(Note 2)

17

μA

Shutdown Supply Current ISHDN VSHDN = GND 0.01 10 μA

SMARTSLEEP CHARACTERISTICS

Minimum Line Frequency CVBSIN 14.3 kHz

Sync Slice Level CVBSIN 4.1 5.2 % VDD

Output Load Detect Threshold Sync pulse present, RL to GND 200 Ω

DC CHARACTERISTICS

2.7V < VDD < 3.6V 0 1.05
Input Voltage Range VIN

CVBS IN, g uar anteed 
by outp ut vol tag e
sw ing 3.0V < VDD < 3.6V 0 1.2

V

Input Current IIN CVBSIN = 0V 2 5 μA

Input Resistance RIN CVBSIN 20 MΩ
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_______________________________________________________________________________________ 3

ELECTRICAL CHARACTERISTICS (continued)
(VDD = 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

Sync-Tip Clamp Level VCLP EXTCVBSIN 0.25 0.37 V

Inp ut C lam ping  C ur rent EXTCVBSIN = 500mV + VCLP 0.5 1 1.5 μA

2.7V < VDD < 3.6V 1.05
EXTCVBSIN Input Voltage Range

Guaranteed by
output voltage
swing 3.0V < VDD < 3.6V 1.2

VP-P

Sync Crush

EXTCVBSIN, percentage reduction in sync
pulse (0.3VP-P), guaranteed by input
clamping current measurement, measured
at input

2 %

Maximum Input Source
Resistance

EXTCVBSIN 300 Ω

DC Voltage Gain AV
RL = 150Ω to VDD / 2, 0V ≤ VIN ≤ 1.05V,
VDD = 2.7V

5.7 6 6.3 dB

DC Gain Matching
RL = 150Ω to VDD / 2, 0V ≤ VIN ≤ 1.05V,
VDD = 2.7V

-0.2 0 +0.2 dB

CVBSIN = 0V,
INT/EXT = GND, RL = 150Ω to GND

0.21 0.3 0.38

Output Level
CEXTCVBSIN = 0.1μF to GND,
INT/EXT = VDD, RL = 150Ω to GND

0.21 0.27 0.38

V

TA = -40°C to
+85°C

2.027 2.1 2.163Measured at output,
VDD = 2.7V,
0V ≤ VIN ≤ 1.05V,
RL = 150Ω to -0.2V

TA = -40°C to
+125°C

2.006 2.163

Measured at output, VDD = 2.7V,
0V ≤ VIN ≤ 1.05V, RL = 150Ω to VDD / 2

2.027 2.1 2.163

TA = -40°C to
+85°C

2.316 2.4 2.472Measured at output,
VDD = 3V,
0V ≤ VIN ≤ 1.2V,
RL = 150Ω to -0.2V

TA = -40°C to
+125°C

2.292 2.472

Measured at output, VDD = 3V,
0V ≤ VIN ≤ 1.2V, RL = 150Ω to VDD / 2

2.316 2.4 2.472

Output Voltage Swing

Measured at output, VDD = 3.135V,
0V ≤ VIN ≤ 1.05V, RL = 75Ω to -0.2V

2.027 2.1 2.163

VP-P

Output Resistance ROUT VOUT = 1.3V, -5mA ≤ ILOAD ≤ +5mA 0.47 Ω

电子工程师之家http://www.eehome.cn 

 
项目开发 芯片解密 零件配单 TEL:15013652265 QQ:38537442



4 _______________________________________________________________________________________

ELECTRICAL CHARACTERISTICS (continued)
(VDD = 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

Power-Supply Rejection Ratio PSRR
2.7V ≤ VDD ≤ 3.6V, input referred,
RL = 150Ω to GND

48 dB

Output Pulldown Resistance RPD INT/EXT = VDD, CVBSOUT1 3.7 Ω

Output Shutdown Impedance 28 kΩ

LOGIC INPUTS (SMARTSLEEP, SHDN, INT/EXT)

Logic-Low Threshold VIL
0.3 x
VDD

V

Logic-High Threshold VIH
0.7 x
VDD

V

Logic Input Current IIL / IIH VI = 0V or VDD 0.01 10 μA

AC ELECTRICAL CHARACTERISTICS
(VDD = VSHDN = 3.3V, VSMARTSLEEP = VINT/EXT = GND = 0V, RL = 150Ω 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

f = 6.75MHz -1 -0.3 +1

f = 11MHz -3
Standard-Definition
Reconstruction Filter

Inputs are 1VP-P, reference
frequency is 1MHz

f = 27MHz -33 -41

dB

DC-coupled output,
5-step modulated staircase

f = 3.58MHz or
4.43MHz

0.2

Differential Gain DG
AC-coupled output,
5-step modulated staircase

f = 3.58MHz or
4.43MHz

0.4

%

f = 3.58MHz 0.62DC-coupled output,
5-step modulated staircase f = 4.43MHz 0.75

f = 3.58MHz 0.78
Differential Phase DP

AC-coupled output,
5-step modulated staircase f = 4.43MHz 1.01

Deg rees

2T Pulse Response 2T = 200ns or 250ns 0.2 K%

2T Bar Response
Bar time is 18μs, the beginning 2.5% and the ending 2.5%
of the bar time are ignored, 2T = 200ns or 250ns

0.2 K%

2T Pulse-to-Bar K
Rating

Bar time is 18μs, the beginning 2.5% and the ending 2.5%
of the bar time are ignored, 2T = 200ns or 250ns

0.3 K%
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_______________________________________________________________________________________ 5

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.

AC ELECTRICAL CHARACTERISTICS (continued)
(VDD = VSHDN = 3.3V, VSMARTSLEEP = VINT/EXT = GND = 0V, RL = 150Ω 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
Distortion

100kHz ≤ f ≤ 5MHz, inputs are 1VP-P 10 ns

Peak Signal to RMS
Noise

100kHz ≤ f ≤ 5MHz, inputs are 1VP-P 67 dB

Power-Supply
Rejection Ratio

f = 100kHz, 200mVP-P, input referred 43 dB

Output Impedance f = 5MHz 6 Ω

Enable Time
CVBSIN = 1V, output settled to within 1% of the final
voltage, RL = 150Ω to GND

13 μs

Disable Time
CVBSIN = 1V, output settled to within 1% of the final
voltage, RL = 150Ω to GND

1.1 μs

 CROSSTALK

All Hostile Output
Crosstalk

f = 4.43MHz -70 dB

All Hostile Input
Crosstalk

f = 4.43MHz, SHDN = GND,
input termination resistors are 75Ω

-69 dB
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6 _______________________________________________________________________________________

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

SMALL-SIGNAL GAIN 
vs. FREQUENCY

M
AX

95
13

 to
c0

1
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TP

UT
 A

M
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IT
UD

E 
(d

B)
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-40
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100k 100M

VOUT = 100mVP-P
NORMALIZED TO 1MHz

SMALL-SIGNAL GAIN FLATNESS
vs. FREQUENCY
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VOUT = 100mVP-P
NORMALIZED TO 1MHz

LARGE-SIGNAL GAIN 
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OUTPUT VOLTAGE
vs. INPUT VOLTAGE
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CVBSIN INPUT ONLY
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DIFFERENTIAL GAIN AND PHASE

M
AX
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 to
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0

STEP

DI
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)
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FF
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5432

-0.2
-0.1

0
0.1
0.2
0.3

-0.3

-0.8

-0.4

0

0.4

0.8

1 76

54321 76

2T RESPONSE
MAX9513 toc11

100ns/div

CVBSIN
200mV/div

CVBSOUT
400mV/div

12.5T RESPONSE
MAX9513 toc12

400ns/div

CVBSIN
200mV/div

CVBSOUT
400mV/div

NTC-7 VIDEO TEST
SIGNAL ON CVBS OUTPUTS

MAX9513 toc13

10μs/div

CVBSIN
500mV/div

CVBSOUT1
1V/div

PAL MULTIBURST RESPONSE
MAX9513 toc14

10μs/div

CVBSIN
500mV/div

CVBSOUT1
1V/div

PAL COLOR BARS
MAX9513 toc15

10μs/div

CVBSIN
500mV/div

CVBSOUT1
1V/div

(VDD = VSHDN = +3.3V, VSMARTSLEEP = VINT/EXT = GND = 0V. RL = 150Ω to GND. TA = +25°C, unless otherwise noted.)
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PULLDOWN RESISTANCE 
DISTRIBUTION
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PULLDOWN RESISTANCE
vs. TEMPERATURE
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FREQUENCY RESPONSE
 AT 6.75MHz DISTRIBUTION
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 to
c2

1
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Y

-0.1-0.2-0.3-0.4-0.5-0.6 0

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

FIELD SQUARE-WAVE RESPONSE
MAX9513 toc16

2ms/div

CVBSIN
500mV/div

CVBSOUT1
1V/div

ENABLE TIME
MAX9513 toc17

2μs/div

OUTPUT
1V/div

SHDN
1V/div

INPUT VOLTAGE = 1V

DISABLE TIME
MAX9513 toc18

200ns/div

OUTPUT
1V/div

SHDN
1V/div

INPUT VOLTAGE = 1V
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FREQUENCY RESPONSE 
AT 27MHz DISTRIBUTION
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vs. FREQUENCY
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OUTPUT IMPEDANCE
vs. FREQUENCY
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4

FREQUENCY (Hz)

OU
TP

UT
 IM

PE
DA
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E 

(Ω
)

1M 10M

1

10

100

0.1
100k 100M

TQFN QSOP

1, 13 3, 15 VDD

2, 3,
8, 16

2, 4,
5, 10

GND

4 6 CVBSIN

5 7 EXTCVBSIN

6 8 SHDN

7, 11, 12 9, 13, 14 N.C.

9 11 CVBSOUT2

10 12 CVBSOUT1

14 16 INT/EXT

15 1 SMARTSLEEP

EP — EP

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

μ

μ

INT

INT
INT
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CURRENT
DAC

DVD CHIP

TO Y/C SEPARATION

CVBSOUT/IN

EXTCVBSIN

CVBSOUT1

INT/EXT

ACTIVE VIDEO
DETECT

CVBSIN

CVBS SIGNAL

CVBSOUT2

CONTROL
LOGIC

MICROCONTROLLER

GND

+3.3V

0.1μF

VDD

CLAMP

75Ω

BUFFER

LOAD SENSE

6dB

75Ω
LOAD SENSE

6dB

LPF

MAX9513

0.1μF

SHDN

SMARTSLEEP
+3.3V

+3.3V
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CVBS1

EXTCVBSIN

CVBSOUT1

CVBSIN

CVBSOUT2

GND

+3.3V

VDD

CLAMP
OFF

75Ω

BUFFER

LOAD SENSE

6dB

75Ω
LOAD SENSE

6dB

LPF

MAX9513

7μA

NO VIDEO
SIGNAL

SHDN

INT/EXT

ACTIVE VIDEO
DETECT

SMARTSLEEP CONTROL
LOGIC

+3.3V

+3.3V

OFF
OFF

OFF

OFF

OFF

OFF

CVBS2

CURRENT
DAC

μ μ

Ω
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CVBS 1

EXTCVBSIN

CVBSOUT1

CVBSIN

CVBSOUT2

GND

+3.3V

VDD

CLAMP
OFF

75Ω

BUFFER

LOAD SENSE

6dB

75Ω
LOAD SENSE

6dB

LPF

MAX9513

NO
LOAD

SHDN

INT/EXT

ACTIVE VIDEO
DETECT

SMARTSLEEP CONTROL
LOGIC

+3.3V

OFF
OFF

OFF

OFF

CVBS 2

+3.3V

17μA

VIDEO SIGNAL
PRESENT

0
TO

50mV

CURRENT
DAC
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μ

EXTCVBSIN

CVBSOUT1

CVBSIN

CVBSOUT2

GND

+3.3V

VDD

CLAMP
OFF

75Ω

BUFFER

LOAD SENSE

6dB

75Ω
LOAD SENSE

6dB

LPF

MAX9513

2.9mA PLUS
 LOAD CURRENT

CVBS1

75Ω

SHDN

INT/EXT

ACTIVE VIDEO
DETECT

SMARTSLEEP CONTROL
LOGIC

+3.3V

OFF

CVBS2

+3.3V

VIDEO SIGNAL
PRESENT

0
TO

50mV

CURRENT
DAC
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CVBS1

EXTCVBSIN

CVBSOUT1

CVBSIN

CVBSOUT2

GND

+3.3V

VDD

CLAMP
OFF

75Ω

BUFFER

LOAD SENSE

6dB

75Ω
LOAD SENSE

6dB

LPF

MAX9513

2.9mA PLUS
LOAD CURRENT

CVBS2

75Ω

SHDN

INT/EXT

ACTIVE VIDEO
DETECT

SMARTSLEEP CONTROL
LOGIC

+3.3V

OFF

+3.3V

CURRENT
DAC

VIDEO SIGNAL
PRESENT

0
TO

50mV
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CVBS1

EXTCVBSIN

CVBSOUT1

CVBSIN

CVBSOUT2

GND

+3.3V

VDD

CLAMP
OFF

75Ω

75ΩBUFFER

LOAD SENSE

6dB

75Ω
LOAD SENSE

6dB

LPF

MAX9513

5.3mA PLUS
LOAD CURRENT

CVBS2

75Ω

SHDN

INT/EXT

ACTIVE VIDEO
DETECT

SMARTSLEEP
CONTROL

LOGIC

+3.3V

+3.3V

CURRENT
DAC

VIDEO SIGNAL
PRESENT

0
TO

50mV
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Y/C SEPARATION

CVBS1

EXTCVBSIN

CVBSOUT1

SHDN

INT/EXT

LOGIC-
LOW

ACTIVE VIDEO
DETECT

SMARTSLEEP

CVBSIN

CVBSOUT2

CONTROL
LOGIC

+3.3V

GND

+3.3V

0.1μF

VDD

CLAMP
OFF

75Ω

BUFFER

LOAD SENSE

6dB

75Ω
LOAD SENSE

6dB

LPF

MAX9513

0.1μF

11.6mA PLUS
LOAD CURRENT

CURRENT
DAC

DVD CHIP

MICROCONTROLLER

INT

INT
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TO Y/C SEPARATION

CVBSIN

OFF

OFF

EXTCVBSIN

CVBSOUT1

SHDN

INT/EXT

LOGIC-
HIGH

ACTIVE VIDEO
DETECT

SMARTSLEEP

CVBSIN

CVBSOUT2

CONTROL
LOGIC

+3.3V

+3.3V

GND

+3.3V

0.1μF

VDD

CLAMP

75Ω 75Ω

BUFFER

LOAD SENSE

6dB

75Ω
LOAD SENSE

6dB

LPF

MAX9513

0.1μF

4.3mA PLUS LOAD
CURRENT

VIDEO
SOURCE

CURRENT
DAC

DVD CHIP

MICROCONTROLLER
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μ
INT

SHDN

Ω

Ω

Ω
Ω

Ω

μ
Ω

μ
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CURRENT
DAC

CVBS1

EXTCVBSIN

CVBSOUT1

SHDN
+3.3V

INT/EXT

ACTIVE VIDEO
DETECT

SMARTSLEEP

CVBSIN

CVBSOUT2

CONTROL
LOGIC

GND

+3.3V

0.1μF

VDD

OFF

75Ω

220μF
BUFFER

CLAMP

LOAD SENSE

LOAD SENSE

LPF

MAX9513

CVBS2

6dB

6dB
75Ω

220μF
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15

14

13

12

11

10

9

1

2

3

4

5

6

7

8

SMARTSLEEP INT/EXT

VDD

N.C.

N.C.

CVBSOUT1

CVBSOUT2

GND

N.C.

MAX9513

GND

VDD

CVBSIN

GND

GND

EXTCVBSIN

SHDN

15

16

14

13

5

6

7

GN
D

CV
BS

IN
8

V D
D

CV
BS

OU
T1

CV
BS

OU
T2

N.
C.

1 3

INT/EXT

4

12 10 9

SMARTSLEEP

GND

GND

N.C.

SHDN

EXTCVBSIN

MAX9513

GN
D

N.
C.

2

11

VDD

TOP VIEW

THIN QFN
(3mm x 3mm)

QSOP

+

+

PROCESS: BiCMOS
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EXTCVBSIN

CVBSOUT1

SHDN

INT/EXT

ACTIVE VIDEO
DETECT

SMARTSLEEP

CVBSIN

CVBSOUT2

CONTROL
LOGIC

CLAMP

BUFFER

LOAD SENSE

6dB

LOAD SENSE

6dB

LPF

MAX9513

0
TO

50mV

300mV
TO

400mV
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( www.maxim-ic.com.cn/packages )
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F
1
121-0055

PACKAGE OUTLINE, QSOP .150", .025" LEAD PITCH

( www.maxim-ic.com.cn/packages )
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