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PART PIN-PACKAGE TEMP RANGE GAIN TOP MARK PKG CODE

MAX9502GAALT+T  6 μDFN-6 -40°C to +125°C +6 LI L611-1

MAX9502GAAXK+T  5 SC70-5 -40°C to +125°C +6 ASO X5-1

MAX9502GELT+T  6 μDFN-6 -40°C to +85°C +6 AU L611-1

MAX9502GEXK+T  5 SC70-5 -40°C to +85°C +6 ARV X5-1

PRODUCT FEATURES

MAX9503 DirectDrive™, LPF, TQFN

MAX9505 DirectDrive, LPF, analog switch, TQFN

MAX4090 Input clamp, μDFN, SOT23, SC70

MAX9504 Optional DC offset bias, μDFN, SOT23

MAX9502

VIDEO AMP

GAIN = +6dB
MAX9502G

GAIN = +12dB
MAX9502M

SHUTDOWN
CIRCUIT

LOWPASS
FILTER

Z0 = 75Ω
75ΩOUT

GND

75Ω TELEVISION

SHDN

IN

ON
OFF

VIDEO
DAC

VIDEO
ASIC

0.1μF

VCC
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ABSOLUTE MAXIMUM RATINGS

DC ELECTRICAL CHARACTERISTICS
(VCC = SHDN = 3.0V, GND = 0V, no load, TA = TMIN to TMAX, unless otherwise noted. Typical values are at TA = +25°C, unless otherwise
noted.) (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.

VCC to GND..............................................................-0.3V to +4V
SHDN, IN, OUT to GND..............................-0.3V to (VCC + 0.3V)
OUT Short-Circuit Duration to VCC, GND……............Continuous
Continuous Power Dissipation (TA = +70°C)

5-Pin SC70 (derate 3.1mW/°C above +70°C)……….. .247mW
6-Pin μDFN (derate 2.1mW/°C above +70°C)………...168mW

Operating Temperature Ranges:
MAX9502GE/ME ...............................................-40°C to +85°C
MAX9502GA/MA.............................................-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 VCC Guaranteed by PSRR 2.5 3.6 V

VIN = 0V, 2.5V ≤ VCC ≤ 3.6V, SHDN = VCC,
TA = -40°C to +85°C

5.3 9
Quiescent Supply Current ICC

VIN = 0V, 2.5V ≤ VCC ≤ 3.6V, SHDN = VCC,
TA = -40°C to +125°C

11
mA

Shutdown Supply Current ISHDN VSHDN = 0V 0.01 1 μA
VCC = 2.5V 0 1.05Guaranteed by DC

voltage gain (MAX9502G) VCC = 3.0V 0 1.2
VCC = 2.5V 0 0.525

Input Voltage Range VIN
Guaranteed by DC
voltage gain (MAX9502M) VCC = 3.0V 0 0.6

V

Input Current IIN VIN = 0V 3.5 10 μA

Input Resistance RIN ΔVIN/ΔIIN 17 MΩ

MAX9502G 5.5 6 6.5
DC Voltage Gain (Note 2) AV

RL = 150Ω to GND,
VCC = 2.5V to 3V MAX9502M 11.5 12 12.5

dB

Output Sync-Tip Level VSTIP
Measured at OUT, VIN = 0V,
RL = 150Ω to GND

110 230 mV

VCC = 2.5V,
0 ≤ VIN ≤ 1.05V

1.97 2.1 2.23
MAX9502G,
RL = 150Ω to GND VCC = 3.0V,

0 ≤ VIN ≤ 1.2V
2.26 2.4 2.54

VCC = 2.5V,
0 ≤ VIN ≤ 0.525V

1.97 2.1 2.23
Output Voltage Swing VOUT

MAX9502M,
RL = 150Ω to GND VCC = 3.0V,

0 ≤ VIN ≤ 0.6V
2.26 2.4 2.54

VP-P

Output Short-Circuit Current
Threshold

ISC Sourcing (Note 3) 95 mA

Output Resistance ROUT 0.15 Ω

Shutdown Output Impedance ROUT(OFF) VSHDN = 0V 4 kΩ

DC Power-Supply Rejection Ratio PSRRDC VIN = 0V, 2.5V ≤ VCC ≤ 3.6V 50 90 dB

LOGIC INPUTS (SHDN)

TA = -40°C to +85°C 0.8
Logic-Low Level VIL

TA = -40°C to +125°C 0.65
V

Logic-High Level VIH 2.0 V
Logic Input Current IIL SHDN = GND and VCC 1 μA
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PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS

Passband Flatness
VOUT = 2VP-P, f = 100kHz to 5.5MHz,
flatness is referred to 100kHz

-1 +1 dB

f = 8MHz 3
Attenuation fdt

VOUT = 2VP-P, attenuation is
referred to 100kHz f = 27MHz 35 55

dB

Power-Supply Rejection Ratio PSRR f = 100kHz 56 dB

Output Impedance ZOUT VOUT = 1.5V DC; f = 5MHz 2.5 Ω
MAX9502G 0.4

Differential Gain Error DG NTSC, VOUT = 2VP-P
MAX9502M 0.4

%

MAX9502G 0.4
Differential Phase Error DP NTSC, VOUT = 2VP-P

MAX9502M 0.4
degrees

2T Pulse-to-Bar K Rating
2T = 250ns; bar time is 18μs; the beginning
2.5% and the ending 2.5% of the bar time
are ignored

0.2 K%

2T Pulse Response 2T = 250ns 0.3 K%

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

0.4 K%

Nonlinearity 5-step staircase 0.4 %

Line Time Distortion 0 %

Field Time Distortion 0 %

MAX9502G 30
Group-Delay Variation Δ(dϕ/dω) f = 100kHz to 5.5MHz

MAX9502M 30
ns

MAX9502G 68
Peak Signal to RMS Noise SNR

VOUT = 2VP-P, 100kHz to
5MHz MAX9502M 65

dB

MAX9502G
(VIN = 1V)

800

Enable Time tON
VSHDN = 3V, VOUT settled to
within 1% of the final voltage MAX9502M

(VIN = 0.5V)
800

ns

MAX9502G
(VIN = 1V)

220

Disable Time tOFF

VSHDN = 0V, VOUT settled to
below 1% of the output
voltage MAX9502M

(VIN = 0.5V)
175

ns

Note 1: All devices are 100% production tested at TA = +25°C. Specifications over temperature limits are guaranteed by design.
Note 2: DC voltage gain (AV) is a two-point measurement in which the output voltage swing is divided by the input voltage swing.
Note 3: Short-circuit current is the trip current for the protection. During the protection, OUT is switched alternatively on and off.

AC ELECTRICAL CHARACTERISTICS
(VCC = SHDN = 3.0V, GND = 0V, RL = 150Ω to GND, TA = +25°C, unless otherwise noted.) (Note 1)
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(VCC = SHDN = 3.0V, GND = 0V, RL = 150Ω to GND.)

MAX9502G
SMALL-SIGNAL BANDWIDTH

M
AX

95
02

 to
c0

1

FREQUENCY (MHz)

RE
SP

ON
SE

 (d
B)

101

-50

-40

-30

-20

-10

0

10

20

-60
0.1 100

VOUT = 100mVP-P

MAX9502M
SMALL-SIGNAL BANDWIDTH

M
AX

95
02

 to
c0

2

FREQUENCY (MHz)

RE
SP

ON
SE

 (d
B)

101

-50

-40

-30

-20

-10

0

10

20

-60
0.1 100

VOUT = 100mVP-P

MAX9502G
SMALL-SIGNAL GAIN FLATNESS

M
AX

95
02

 to
c0

3

FREQUENCY (MHz)

RE
SP

ON
SE

 (d
B)

1

4

5

6

7

8

9

3
0.1 10

VOUT = 100mVP-P

MAX9502M
SMALL-SIGNAL GAIN FLATNESS

M
AX

95
02

 to
c0

4

FREQUENCY (MHz)

RE
SP

ON
SE

 (d
B)

1

10

11

12

13

14

15

9
0.1 10

VOUT = 100mVP-P

MAX9502G
LARGE-SIGNAL BANDWIDTH

M
AX

95
02

 to
c0

5

FREQUENCY (MHz)

RE
SP

ON
SE

 (d
B)

1010.1 100

VOUT = 2VP-P

-50

-40

-30

-20

-10

0

10

20

-60

MAX9502M
LARGE-SIGNAL BANDWIDTH

M
AX

95
02

 to
c0

6

FREQUENCY (MHz)

RE
SP

ON
SE

 (d
B)

101

-50

-40

-30

-20

-10

0

10

20

-60
0.1 100

VOUT = 2VP-P

MAX9502G
LARGE-SIGNAL GAIN FLATNESS

M
AX

95
02

 to
c0

7

FREQUENCY (MHz)

RE
SP

ON
SE

 (d
B)

1

4

5

6

7

8

9

3
0.1 10

VOUT = 2VP-P

MAX9502M
LARGE-SIGNAL GAIN FLATNESS

M
AX

95
02

 to
c0

8

FREQUENCY (MHz)

RE
SP

ON
SE

 (d
B)

1

10

11

12

13

14

15

9
0.1 10

VOUT = 2VP-P

MAX9502G
GROUP DELAY

M
AX

95
02

 to
c0

9

FREQUENCY (MHz)

DE
LA

Y 
(n

s)

1

60

80

100

120

140

160

180

200

40
0.1 10



_______________________________________________________________________________________ 5

MAX9502M
GROUP DELAY

M
AX

95
02

 to
c1

0

FREQUENCY (MHz)

DE
LA

Y 
(n

s)

1

60

80

100

120

140

160

180

200

40
0.1 10

MAX9502G
POWER-SUPPLY REJECTION RATIO

M
AX

95
02

 to
c1

1

FREQUENCY (MHz)

RE
SP

ON
SE

 (d
B)

10.10.001 0.01

-90

-80

-70

-50

-60

-40

-30

-20

-10

0

-100
0.0001 10

MAX9502M
POWER-SUPPLY REJECTION RATIO

M
AX

95
02

 to
c1

2

FREQUENCY (MHz)

RE
SP

ON
SE

 (d
B)

10.10.001 0.01

-90

-70

-80

-60

-50

-40

-30

-20

-10

0

-100
0.0001 10

SUPPLY CURRENT vs. TEMPERATURE

M
AX

95
02

 to
c1

3

TEMPERATURE (°C)

SU
PP

LY
 C

UR
RE

NT
 (m

A)

6035-15 10

3.5

4.0

4.5

5.0

5.5

6.0

6.5

7.0

3.0
-40 85

MAX9502G

MAX9502M

SUPPLY CURRENT
vs. SHDN INPUT VOLTAGE

M
AX

95
02

 to
c1

4

SHDN INPUT VOLTAGE (V)

SU
PP

LY
 C

UR
RE

NT
 (m

A)

2.52.01.51.00.5

0.5
1.0
1.5
2.0
2.5
3.0
3.5
4.0
4.5
5.0
5.5
6.0

0
0 3.0

VSHDN = RISING

SHUTDOWN LOGIC THRESHOLD
vs. SUPPLY VOLTAGE

M
AX

95
02

 to
c1

5

SUPPLY VOLTAGE (V)

SH
UT

DO
W

N 
LO

GI
C 

TH
RE

SH
OL

D 
(V

)

3.53.43.33.23.13.02.92.82.72.6

0.5

1.0

1.5

2.0

2.5

3.0

0
2.5 3.6

VSHDN = RISING

MAX9502G
VOLTAGE GAIN vs. TEMPERATURE

M
AX

95
02

 to
c1

6

TEMPERATURE (°C)

GA
IN

 (d
B)

603510-15

5.7

5.9

6.1

6.3

6.5

5.5
-40 85

MAX9502M
VOLTAGE GAIN vs. TEMPERATURE

M
AX

95
02

 to
c1

7

TEMPERATURE (°C)

GA
IN

 (d
B)

603510-15

11.7

11.9

12.1

12.3

12.5

11.5
-40 85

MAX9502G
DIFFERENTIAL GAIN AND PHASE

M
AX

95
02

 to
c1

8

DI
FF

ER
EN

TI
AL

 G
AI

N 
(%

)

65432

0.2
0.1

-0.3
-0.1

0.4

-0.4
1 7

DI
FF

ER
EN

TI
AL

 P
HA

SE
 (d

eg
)

65432

0.4

0

-0.4

0.8

-0.8
1 7

(VCC = SHDN = 3.0V, GND = 0V, RL = 150Ω to GND.)



6 _______________________________________________________________________________________

(VCC = SHDN = 3.0V, GND = 0V, RL = 150Ω to GND.)
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2T RESPONSE
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IN
200mV/div

OUT
400mV/div

100ns/div

MAX9502M
2T RESPONSE

MAX9502 toc21

OUT
400mV/div

IN
100mV/div

100ns/div

MAX9502G
MODULATED 12.5T RESPONSE
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IN
200mV/div

OUT
400mV/div

400ns/div

MAX9502M
MODULATED 12.5T RESPONSE
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OUT
400mV/div

IN
100mV/div

400ns/div

MAX9502G
NTC-7 COMPOSITE RESPONSE
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IN
500mV/div
0V

0V

OUT
1V/div

10μs/div
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MAX9502M
NTC-7 COMPOSITE RESPONSE

MAX9502 toc25

OUT
1V/div

IN
250mV/div

10μs/div

0V

0V

MAX9502G
MULTIBURST RESPONSE
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OUT
1V/div

IN
500mV/div

10μs/div
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0V
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MULTIBURST RESPONSE
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OUT
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IN
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FIELD SQUARE-WAVE RESPONSE
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OUT
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IN
500mV/div
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0V

MAX9502M
FIELD SQUARE-WAVE RESPONSE
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OUT
1V/div

IN
250mV/div

2ms/div

0V

0V

(VCC = SHDN = 3.0V, GND = 0V, RL = 150Ω to GND.)
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PROCESS: BICMOS

PART PIN-PACKAGE TEMP RANGE GAIN TOP MARK PKG CODE

MAX9502MAALT+T  6 μDFN-6 -40°C to +125°C +12 LJ L611-1

MAX9502MAAXK+T  5 SC70-5 -40°C to +125°C +12 ASP X5-1

MAX9502MELT+T  6 μDFN-6 -40°C to +85°C +12 AV L611-1

MAX9502MEXK+T  5 SC70-5 -40°C to +85°C +12 ARW X5-1

TOP VIEW

SC70

GND

VCCSHDN

1 5 OUTIN

MAX9502
2

3 4

GND

VCC

1

6
OUT

5
N.C.

IN
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2 3

4

SHDN
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