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AVDD to GND............................................................-0.3V to +6V
DVDD to DGND.........................................................-0.3V to +4V
IN_, EXTSYNC to GND .................................................................
..................................-0.3V to the lower of (AVDD + 3V) and +6V
OUT_ to GND ...............................................................................
..................................-0.3V to the lower of (AVDD + 3V) and +6V
A_ to GND ....................................................................................
..................................-0.3V to the lower of (AVDD + 3V) and +6V
SCL, SDA to DGND..................................................-0.3V to +6V

Continuous Power Dissipation (TA = +70°C)
20-Pin TQFN (derate 33.3mW/°C above +70°C) ...2666.7mW

Maximum Current into IN_, A_, GND,
SCL, SDA, and EXTSYNC............................................±50mA

Operating Temperature Range...............................0°C to +85°C
Storage Temperature Range .............................-65°C to +150°C
Junction Temperature ......................................................+150°C
Lead Temperature (soldering, 10s) .................................+300°C

ABSOLUTE MAXIMUM RATINGS

ELECTRICAL CHARACTERISTICS
(AVDD = +5V ±5%, DVDD = 2.7V to 3.6V, RLOAD = 150Ω to GND, CIN = 0.1μF, TA = 0°C to +85°C, unless otherwise noted. Typical
values are at AVDD = 5V, DVDD = 3.3V, TA = +25°C.)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS

HD: f = 100kHz to 30MHz, relative to
100kHz (Note 1)

-3 -0.6 +1

Filter Passband Response APB
SD: f = 100kHz to 5.75MHz, relative to
100kHz (Note 2)

±0.1 ±1.0

dB

HD: f = 74MHz (Note 1) 40 57
Filter Stopband Attenuation ASB

SD: f = 27MHz (Note 2) 52 63
dB

HD: 100kHz to 30MHz, relative to 100kHz
(Note 1)

20

Group Delay Deviation ΔtG
SD: 100kHz to 5.75MHz, relative to 100kHz
(Note 2)

15

ns

HD: channel to channel, 100kHz to 2MHz,
(Note 1)

5

Group Delay Matching tG(MATCH)
SD: channel to channel, 100kHz to 500kHz,
(Note 2)

1.5

ns

Bypass Frequency Response
-3dB, bypass mode, independent of filter
setting

100 MHz

SD Differential Gain dG Five-step modulated staircase (Note 2) 0.25 %

SD Differential Phase dφ Five-step modulated staircase (Note 2) 0.25 Degrees

Signal-to-Noise Ratio SNR
Output signal (2VP-P) to RMS noise (100kHz
to 30MHz), f = 30MHz

69 dB

SD Line-Time Distortion HDIST
Deviations in a line with an 18μs, 100 IRE
bar; 1 line = 63.5μs (Note 2)

0.3 %

SD Field-Time Distortion VDIST
Deviations in 130 lines with 18μs, 100 IRE
bars (Note 2)

0.3 %

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.
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ELECTRICAL CHARACTERISTICS (continued)

(AVDD = +5V ±5%, DVDD = 2.7V to 3.6V, RLOAD = 150Ω to GND, CIN = 0.1μF, TA = 0°C to +85°C, unless otherwise noted. Typical
values are at AVDD = 5V, DVDD = 3.3V, TA = +25°C.)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS

Positive 350
Clamp Settling Time

To 1% with 100 IRE step
(Note 4) Negative 650

H

Minimum Functional Input Sync
Amplitude

125 mV

MAX7469 -0.5 0 +0.5
Low-Frequency Gain (Note 1)

MAX7470 5.5 6 6.5
dB

Low-Frequency Gain Matching 100kHz 0.05 dB

Maximum Output Voltage
Amplitude

DC to 30MHz 2.4 VP-P

MAX7469 2.4Maximum Input Voltage
Amplitude MAX7470 1.2

VP-P

Channel-to-Channel Isolation 62 dB

Output Clamping Level Variation (Notes 1, 4) ±100 mV

Power-Supply Rejection Ratio PSRR DC 50 dB

DIGITAL INPUTS (EXTSYNC, A1, A0)

Input Logic-High Voltage VIH 2.0 V

Input Logic-Low Voltage VIL 0.8 V

Input Leakage Current IIN VIN = 0 to DVDD ±1 ±10 μA

Input Capacitance CIN 6 pF

DIGITAL INPUTS (SDA, SCL)

Input Logic-High Voltage VIH
0.7 x
DVDD

V

Input Logic-Low Voltage VIL
0.3 x
DVDD

V

Input Hysteresis VHYST
0.05 x
DVDD

V

Input Leakage Current IIN VIN = 0 to DVDD ±0.1 ±10 μA

Input Capacitance CIN 6 pF

DIGITAL OUTPUT (SDA)

Output Logic-Low Voltage VOL ISINK = 3mA 0.4 V

Tri-State Leakage Current IL VIN = 0 to DVDD ±0.1 ±10 μA

Tri-State Output Capacitance COUT 6 pF

POWER REQUIREMENTS

Analog Supply Voltage Range AVDD 4.75 5 5.25 V

Digital Supply Voltage Range DVDD 2.7 3.3 3.6 V

Normal operation, no load 180 200
Analog Supply Current IAVDD

Power-down mode, no load 1 1.5
mA

Digital Supply Current IDVDD fSCL = 400kHz 25 μA
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TIMING CHARACTERISTICS

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS

Serial-Clock Frequency fSCL 0 400 kHz

Bus Free Time Between STOP (P)
and START (S) Condition

tBUF 1.3 μs

Hold Time (Repeated) START (Sr)
Condition

tHD;STA
After this period, the first clock pulse is
generated

0.6 μs

SCL Pulse-Width Low tLOW 1.3 μs

SCL Pulse-Width High tHIGH 0.6 μs

Setup Time for a Repeated
START (Sr) Condition

tSU;STA 0.6 μs

Data Hold Time tHD;DAT (Note 5) 0.0 0.9 μs

Data Setup Time tSU;DAT 100 ns

Rise Time of Both SDA and SCL
Signals, Receiving

tr 0 300 ns

Fall Time of Both SDA and SCL
Signals, Receiving

tf 0 300 ns

Fall Time of SDA Signal,
Transmitting

tf (Note 6)
20 +
0.1Cb

250 ns

Setup Time for STOP (P)
Condition

tSU;STO 0.6 μs

Capacitive Load for Each Bus
Line

Cb 400 pF

Pulse Width of Spikes that Are
Suppressed by the Input Filter

tSP (Note 7) 0 50 ns

(AVDD = +5V ±5%, DVDD = 2.7V to 3.6V, RLOAD = 150Ω to GND, CIN = 0.1μF, TA = 0°C to +85°C, unless otherwise noted. Typical
values are at AVDD = 5V, DVDD = 3.3V, TA = +25°C.)

Note 1: The filter passband edge is set to code 255. 
Note 2: The filter passband edge is set to code 40.
Note 3: 1H is the total line period, depending on the video standard. For NTSC, this is 63.5μs; for HDTV, the line period is 29.64μs.
Note 4: The clamp level is at the sync tip for signals with sync pulses, and at the blanking level otherwise.
Note 5: A master device must provide a hold time of at least 300ns for the SDA signal (referred to VIL of the SCL signal) to bridge

the undefined region of SCL’s falling edge.
Note 6: Cb = total capacitance of one bus line in pF. tR and tF measured between 0.3VDD and 0.7VDD.
Note 7: Input filters on the SDA and SCL inputs suppress noise spikes less than 50ns.



_______________________________________________________________________________________ 5

SDA

SCL

tf tr tf

Sr

tHD;STA
tHD;DAT tHIGH

tSU;DAT

tSU;STA

tHD;STA

tSU;STO

tSP tr

S SP
 

tLOW tSP

(AVDD = +5V, DVDD = 3.3V, RLOAD = 150Ω to GND, CLOAD = 0 to 20pF to GND, CIN = 0.1μF, TA = +25°C, unless otherwise noted.)

-80

-60

-70

-30

-40

-50

0

-10

-20

10

0.1 101 100 1000

FREQUENCY RESPONSE (MAX7469)

M
AX

74
69

 to
c0

1

FREQUENCY (MHz)

RE
SP

ON
SE

 (d
B)

CODE 40

CODE 90

CODE 220

CODE 255

-1.5

-2.0

-2.5

-3.0

-1.0

0

-0.5

0.5

1.0

0.1 101 100

PASSBAND FLATNESS (MAX7469)

M
AX

74
69

 to
c0

2

FREQUENCY (MHz)

RE
SP

ON
SE

 (d
B)

CODE 40

CODE 255

CODE 220

CODE 90
-40

-50

-60

-70

-30

-10

-20

0

10

0.1 101 100 1000

FREQUENCY RESPONSE (MAX7470)

M
AX

74
69

 to
c0

3

FREQUENCY (MHz)

RE
SP

ON
SE

 (d
B)

CODE 40

CODE 90

CODE 220

CODE 255

4.5

4.0

3.5

3.0

5.0

6.0

5.5

6.5

7.0

0.1 101 100

PASSBAND FLATNESS (MAX7470)

M
AX

74
69

 to
c0

4

FREQUENCY (MHz)

RE
SP

ON
SE

 (d
B) CODE 40

CODE 255

CODE 220

CODE 90
40

30

20

10

0

50

70

60

80

90

0.1 1 10 100

GROUP DELAY

M
AX

74
69

 to
c0

5

FREQUENCY (MHz)

DE
LA

Y 
(n

s)

SD

HD

200ns/div

2T RESPONSE (1 IRE = 7.14mV)

300mV/div

MAX7469 toc06

300mV/div



6 ______________________________________________________________________________________

(AVDD = +5V, DVDD = 3.3V, RLOAD = 150Ω to GND, CLOAD = 0 to 20pF to GND, CIN = 0.1μF, TA = +25°C, unless otherwise noted.)
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Ω

CLAMP LEVELINPUT SIGNAL

FORMAT CHANNEL 1 CHANNEL 2 CHANNEL 3

Y Pb Pr Low High High

GSBR Low High High

CVBS Y C Low Low High

Y Pb Pr (sync on
all signals)

Low Low Low

R G B H V High High High
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μ

Ω

Ω

CLAMP SETTING OUTPUT CLAMP LEVEL (V)

Low 1.0 (typ)

High 1.6 (typ)
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STARTSTARTSTOP ILLEGAL STOP

LEGAL STOP CONDITION ILLEGAL STOP CONDITION

SCL

SDA

SCL

SDA

SCL

SDA

S Sr P
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.
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W

COMMAND BYTE:

INDIVIDUAL BIT DEFINITIONS

C7 C6 C5 C4 C3 C2 C1 C0
DESCRIPTION

0 0 0 0 0 0 0 0 Enters power-down mode.

0 0 0 0 0 0 0 1
Wake-up; resumes normal operation using the frequency/status previously stored
(unless power has been cycled).

0 0 0 0 0 0 1 0 Sets IN1 clamp voltage level to low.

0 0 0 0 0 0 1 1 Sets IN1 clamp voltage level to high.

0 0 0 0 0 1 0 0 Sets IN2 clamp voltage level to low.

0 0 0 0 0 1 0 1 Sets IN2 clamp voltage level to high.

0 0 0 0 0 1 1 0 Sets IN3 clamp voltage level to low.

0 0 0 0 0 1 1 1 Sets IN3 clamp voltage level to high.

0 0 0 0 1 0 0 0 Selects component input, color-burst filter disabled.

0 0 0 0 1 0 0 1 Selects composite input, color-burst filter enabled.

0 0 0 0 1 0 1 0 Selects internal sync.

0 0 0 0 1 0 1 1 Selects external sync.

0 0 0 0 1 1 0 0 Selects positive polarity external sync.

0 0 0 0 1 1 0 1 Selects negative polarity external sync.

0 0 0 0 1 1 1 0 Enables filters.

0 0 0 0 1 1 1 1 Disables filters, enters bypass mode.

0 0 0 1 0 0 0 0
Resets the control/status register to the default values as described in the Control/
Status Register section. This command does not affect the frequency register.

0 0 0 1 0 0 0 1
Requests a control/status register read. The interface expects an Sr condition to
follow with address and read/write set to read so data can be driven onto the bus.

0 0 0 1 0 0 1 0 Loads the frequency register with the data byte following the command byte.

0 0 0 1 0 0 1 1
Requests a frequency register read. The interface expects an Sr condition to follow
with address and read/write set to read so data can be driven onto the bus.
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W

W

SDA

SCL

1 0 0 1 0 A1 A0 R/W

C7 C6 C5 C4 C3 C2 C1 C0

ACK ACK

OUTINOUTIN TO MAX7469/MAX7470

SDA (CONT)

SDA

DIRECTION

SDA

DIRECTION

SCL (CONT)

F7 F6 F5 F4 F3 F2 F1 ACK

OUT

F0

IN IN

START

STOP

0 0 0 1 0 0 1 0

COMMAND BYTE C7–C0 IS 0010010.

SDA

SDA

DIRECTION

SCL

1 0 0 1 0 A1 A0 R/W

C7 C6 C5 C0

ACK ACK

OUTINOUTIN TO MAX7469/MAX7470 IN

START STOP

0 0 0 0 0 0 0 0

C4 C3 C2 C1

THE COMMAND BYTE IS FOR POWER-DOWN.
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VIDEO-SIGNAL FORMAT F7 F6 F5 F4 F3 F2 F1 F0 CODE NO.
APPROXIMATE FREQUENCY

(-3dB) MHz

Standard Definition (Interlaced) 0 0 1 0 1 0 0 0 40 10

Standard Definition (Progressive) 0 1 0 1 1 0 1 0 90 15

High-Definition Low Bandwidth 1 1 0 1 1 1 0 0 220 30

High-Definition High Bandwidth 1 1 1 1 1 1 1 1 255 34 (default)

SDA

SCL

1 0 0 1 0 A1 A0 R/W

C7 C6 C5 C4 C3 C2 C1 C0

ACK ACK

OUTINOUTIN TO MAX7469/MAX7470

SDA (CONT)

SDA
DIRECTION

SDA
DIRECTION

SCL (CONT)

D7 D6 D5 D4 D3 D2 D1 D0ACK ACK

OUTIN IN

START

1 0 0 1 0 A1 A0 R/W

STOPSr

0 0 0 1 0 0 1/0 1

CONTROL/STATUS REGISTER

S7 S6 S5 S4 S3 S2 S1 S0

BIT DESCRIPTION

S7
0 = component input signal selected (default).
1 = composite input signal selected.

S6
0 = internal sync enabled (default).
1 = external sync enabled.

S5
0 = external sync: positive polarity (default).
1 = external sync: negative polarity.

S4
0 = normal operation mode (default).
1 = power-down mode.

S3
0 = filters enabled (default).
1 = bypass mode—no filtering.

S2
0 = clamp voltage for IN1 set to low (default).
1 = clamp voltage for IN1 set to high.

S1
0 = clamp voltage for IN2 set to low.
1 = clamp voltage for IN2 set to high (default).

S0
0 = clamp voltage for IN3 set to low.
1 = clamp voltage for IN3 set to high (default).
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PROCESS: BiCMOS

A/D

A/D

A/D

DECODER

CLAMP LEVEL
I2C

INTERFACE

SCL SDA

EXT SYNC
ENABLE

IN1

75Ω

Y/G

75Ω

75Ω

IN3

IN2

0dB
(+6dB)

0dB
(+6dB)

0dB
(+6dB)

GND

DVDD

DGND

A1 A0

OUT3

OUT2

OUT1

AVDD
EXT SYNC

SYNC DETECTOR

BYPASS
FREQUENCY

SELECT

CLAMP/
BIAS

CLAMP/
BIAS

CLAMP/
BIAS

( ) FOR MAX7470

5MHz TO 34MHz
PROGRAMMABLE PASSBAND

LOWPASS FILTER

5MHz TO 34MHz
PROGRAMMABLE PASSBAND

LOWPASS FILTER

5MHz TO 34MHz
PROGRAMMABLE PASSBAND

LOWPASS FILTER

Pb/B

Pr/R

0.1μF
0.1μF

0.1μF

0.1μF

0.1μF

0.1μF

MAX7469
MAX7470
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