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ABSOLUTE MAXIMUM RATINGS

ELECTRICAL CHARACTERISTICS
(V12 = 12V, VVID = VAUD = 5V, 0.1μF X5R capacitor in parallel with a 10μF aluminum electrolytic capacitor from VAUD to GNDAUD,
V12 to GNDAUD, and VVID to GNDVID, SET = 100kΩ nominal, RLOAD = 150Ω, TA = 0°C to +70°C, unless otherwise noted. Typical
values 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.

VVID to GNDVID........................................................-0.3V to +6V
V12 to GNDAUD .....................................................-0.3V to +14V
VAUD to GNDAUD ....................................................-0.3V to +6V
GNDAUD to GNDVID ............................................-0.1V to +0.1V
All Video Inputs, ENCIN_FS, VCRIN_FS, 

SET to GNDVID......................................-0.3V to (VVID + 0.3V)
All Audio Inputs, 

AUDBIAS to GNDAUD .........................-0.3V to (VAUD + 0.3V)
SDA, SCL, DEV_ADDR to GNDVID ..........................-0.3V to +6V
All Audio Outputs, TV_SS, 

VCR_SS to GNDAUD...............................-0.3V to (V12 + 0.3V)

All Video Outputs, TVOUT_FS to VVID, VAUD, 
GNDAUD, GNDVID................................................Continuous

All Audio Outputs to VVID, VAUD, V12, 
GNDVID, GNDAUD................................................Continuous

Continuous Power Dissipation (TA = +70°C)
48-Pin Thin QFN (derate 27mW/°C above +70°C) .....2105.3mW

Operating Temperature Range...............................0°C to +70°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

VVID Supply Voltage Range VVID
Inferred from video gain test at 4.75V
and 5.2V

4.75 5.0 5.25 V

VAUD Supply Voltage Range VAUD
Inferred from audio gain test at 4.75V
and 5.2V

4.75 5.0 5.25 V

V12 Supply Voltage Range V12 Inferred from slow switching levels 11.4 12.0 12.6 V

VVID Quiescent Supply Current IVID_Q
All video output amplifiers are enabled,
no load

69 100 mA

VVID Standby Supply Current IVID_S

All video output amplifiers are in shutdown,
and TV_FS_OUT driver is in shutdown, no
load

40 60 mA

VAUD Quiescent Supply Current IAUD_Q No load 2.4 6 mA

V12 Quiescent Supply Current I12_Q No load 3.6 6 mA

VIDEO CHARACTERISTICS

CVBS and Y-C, 1VP-P input +5.5 +6.0 +6.5

+4.5 +5.0 +5.5

+5.5 +6.0 +6.5
Voltage Gain G_V R,G,B, 1VP-P input, (programmable gain

control)
+6.5 +7.0 +7.5

dB

LP Filter Attenuation ATTN TA = +25°C, f = 6MHz, VIN = 1VP-P 1.2 3.3 dB

LP Filter Suppression SPPR TA = +25°C, f = 27MHz, VIN = 1VP-P 35 50 dB

Slew Rate SR VOUT = 2VP-P 8 V/μs

Settling Time tS VOUT = 2VP-P, settle to 0.1% (Note 2) 380 ns

Gain Matching AG 1VP-P input, between RGB or Y-C -0.5 +0.5 dB

Differential Gain DG 5-step modulated staircase 0.4 %

Differential Phase DP 5-step modulated staircase 0.2 degrees

Signal-to-RMS Noise SNR_V VIN = 1VP-P 65 dB
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ELECTRICAL CHARACTERISTICS (continued)
(V12 = 12V, VVID = VAUD = 5V, 0.1μF X5R capacitor in parallel with a 10μF aluminum electrolytic capacitor from VAUD to GNDAUD,
V12 to GNDAUD, and VVID to GNDVID, SET = 100kΩ nominal, RLOAD = 150Ω, TA = 0°C to +70°C, unless otherwise noted. Typical
values are at TA = +25°C.) (Note 1)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS

Group Delay Variation ΔGD f = 0.1MHz to 4.43MHz 14 nS

Sync-Tip Clamp Level V_CLMP
RGB, Composite, and Luma input, no signal,
no load

1.21 V

Chroma Bias V_BIAS Chroma input only, no signal, no load 1.9 V

Droop D Set by input current -2 +2 %

Power-Supply Rejection Ratio PSRR_V DC, 0.5VP-P 48 dB

CVBS, Y, or RGB video inputs, VIN > V_CLMP 4 MΩ
Input Impedance ZIN

Chroma video input, VIN = V_BIAS 11 kΩ
Input Clamp Current ICLMP VIN = 1.75V 2.5 5 8.0 μA

Pulldown Resistance RP
Enable VCR_R/C_OUT and TV_R/C_OUT
pulldown through I2C, (see registers 7 and 9
for loading register details)

10 Ω

RGB, Composite, and Luma, no signal,
no load

1.08
Output Pin Bias Voltage VOUT

Chroma, no signal, no load 2.27

V

Crosstalk XTLK
Between any two active inputs, f = 4.43MHz,
VIN = 1VP-P

-50 dB

Mute Suppression M_SPR_V f = 4.43MHz, VIN = 1VP-P, on one input only -50 dB

AUDIO CHARACTERISTICS (Note 3)

TV or VCR to stereo, gain = 0dB,
VIN = 1VP-P

-0.5 0 +0.5

TV or VCR to mono, gain = 0dB, VIN = 1VP-P 2.5 3 3.5

ENC to stereo, gain = 0dB, VIN = 1VP-P 3.02 3.52 4.02

Voltage Gain (From Application
Input)

G_A

ENC to mono, gain = 0dB, VIN = 1VP-P 6.02 6.52 7.02

dB

Gain Matching Between
Channels

ΔG_A Gain = 0dB, VIN = 1VP-P -0.5 0 +0.5 dB

Flatness ΔA
f = 20Hz to 20kHz, 0.5VRMS input,
gain = 0dB

0.01 dB

Frequency Bandwidth BW
0.5VRMS input, frequency where output is
-3dB referenced to 1kHz

230 kHz

Input DC Level (Excluding
Encoder Inputs that are High
Impedance)

VIN Gain = 0dB
0.2308
x V12

V

Encoder Input Common-Mode
Voltage Range

VCM
MAX4397D only,
input differential signal = 0V

1.2
VAUD -

0.7
V
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ELECTRICAL CHARACTERISTICS (continued)
(V12 = 12V, VVID = VAUD = 5V, 0.1μF X5R capacitor in parallel with a 10μF aluminum electrolytic capacitor from VAUD to GNDAUD,
V12 to GNDAUD, and VVID to GNDVID, SET = 100kΩ nominal, RLOAD = 150Ω, TA = 0°C to +70°C, unless otherwise noted. Typical
values are at TA = +25°C.) (Note 1)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS

Encoder Common-Mode
Rejection Ratio

CMRR MAX4397D only, over VCM range 40 dB

Single-ended inputs, f = 1kHz, THD < 1% 3

ENC inputs differential level, MAX4397D,
f = 1kHz, THD < 1%

2.08Input Signal Amplitude VIN_AC

ENC inputs single-ended, MAX4397S,
f = 1kHz, THD < 1%

1.31

VRMS

Single ended: VCR_INR, VCR_INL, TV_INR,
TV_INL

0.1

Encoder, MAX4397D: ENC_INL+, ENC_INL-,
ENC_INR+, ENC_INR-

1
Input Resistance (Measured at
Parts Input)

RIN

Encoder, MAX4397S: ENC_INL, ENC_INR 0.1

MΩ

Output DC Level VOUT_DC VIN = 0V
0.5 x
V12

V

Signal-to-Noise Ratio SNR_A
f = 1.0kHz, 1VRMS application input,
gain = 0dB, 20Hz to 20kHz

95 dB

RLOAD = 10kΩ, f = 1.0kHz, 0.5VRMS output 0.004Total Harmonic Distortion Plus
Noise

THD+N
RLOAD = 10kΩ, f = 1.0kHz, 2VRMS output 0.004

%

Output Impedance ZO f = 1kHz 1 Ω
1.414VP-P input, programmable gain to TV
SCART volume control range extends from
-56dB to +6dB

1.5 2 2.5

Volume Attenuation Step ASTEP
1.414VP-P input, programmable gain to VCR
audio extends from -6dB to +6dB

5.5 6 6.5

dB

From V12, f = 1kHz, 0.5VP-P,
(CAUD_BIAS = 47μF), gain = 0dB

75

Power-Supply Rejection Ratio PSRR_A
From VAUD, f = 1kHz, 0.5VP-P, VAUD ≥
+4.75V, VAUD ≤ +5.25V, gain = 0dB

75

dB

Mute Suppression M_SPR_A
f = 1kHz, 0.5VRMS input, set through I2C, see
register 1 for loading register details

90 dB

Audio Clipping Level VCLIP
f = 1kHz, 2.5VRMS input, gain = 6dB,
THD < 1%

3.6 VRMS

Left-to-Right Crosstalk XTLK_LR f = 1kHz, 0.5VRMS input, gain = 0dB 80 dB

Crosstalk XTLK_CC
TV SCART to VCR SCART or VCR SCART to
TV SCART, f = 1kHz, 0.5VRMS input, gain =
0dB

90 dB
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ELECTRICAL CHARACTERISTICS (continued)
(V12 = 12V, VVID = VAUD = 5V, 0.1μF X5R capacitor in parallel with a 10μF aluminum electrolytic capacitor from VAUD to GNDAUD,
V12 to GNDAUD, and VVID to GNDVID, SET = 100kΩ nominal, RLOAD = 150Ω, TA = 0°C to +70°C, unless otherwise noted. Typical
values are at TA = +25°C.) (Note 1)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS

DIGITAL INTERFACE: SDA AND SCL (Note 5)

Low-Level Input Voltage VIL 0 0.8 V

High-Level Input Voltage VIH 2.6 V

Hysteresis of Schmitt Trigger
Input

0.2 V

ISINK = 3mA 0.4
SDA Low-Level Output Voltage VOL

ISINK = 6mA 0.6
V

Output Fall Time for SDA Line 400pF bus load 250 ns

Spike Suppression 50 ns

Input Current -10 +10 μA

Input Capacitance 5 pF

SCL Clock Frequency 0 400 kHz

Hold Time tHD,STA 0.6 μs

Low Period of SCL Clock tLOW 1.3 μs

High Period of SCL Clock tHIGH 0.6 μs

Setup Time for a Repeated Start
Condition

tSU,STA 0.6 μs

Data Hold Time tHD,DAT 0 0.9 μs

Data Setup Time tSU,DAT 100 ns

Setup Time for Stop Condition tSU,STO 0.6 μs

Bus Free Time Between a Stop
and Start

tBUF 1.3 μs

OTHER DIGITAL PINS (Note 5)

DEV_ADDR Low Level 0.8 V

DEV_ADDR High Level 2.6 V

SLOW SWITCHING SECTION (Note 5)

Input Low Level 0 2 V

Input Medium Level 4.5 7.0 V

Input High Level 9.5 V12 V

Input Current 50 100 μA

Output Low Level
10kΩ to ground, internal TV,
11.4V < V12 < 12.6V

0 1.5 V

Output Medium Level
10kΩ to ground, external 16/9,
11.4V < V12 < 12.6V

5.0 6.5 V

Output High Level
10kΩ to ground, external 4/3,
11.4V < V12 < 12.6V

10 V12 V
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ELECTRICAL CHARACTERISTICS (continued)
(V12 = 12V, VVID = VAUD = 5V, 0.1μF X5R capacitor in parallel with a 10μF aluminum electrolytic capacitor from VAUD to GNDAUD,
V12 to GNDAUD, and VVID to GNDVID, SET = 100kΩ nominal, RLOAD = 150Ω, TA = 0°C to +70°C, unless otherwise noted. Typical
values are at TA = +25°C.) (Note 1)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNIT

FAST SWITCHING SECTION (Note 5)

Input Low Level 0 0.4 V
Input High Level 1 3 V
Input Current 1 10 μA
Output Low Level ISINK = 0.5mA 0 0.01 0.2 V
Output High Level ISOURCE = 20mA, VVID - VOH 0.75 2 V
Fast Switching Output to RGB
Skew

(Note 4) 30 ns

Fast Switching Output Rise Time 150Ω to ground 30 ns
Fast Switching Output Fall Time 150Ω to ground 30 ns

Note 1: All devices are 100% tested at TA = +25°C. All temperature limits are guaranteed by design.
Note 2: The settling time is measured from the 50% of the input swing to the 0.1% of the final value of the output.
Note 3: Maximum load capacitance is 200pF. All the listed parameters are measured at application’s inputs, unless otherwise

noted. See the Typical Application Circuits.
Note 4: Difference in propagation delays of fast-blanking signal and RGB signals. Measured from 50% input transition to 50% 

output transition. Signal levels to be determined.
Note 5: Guaranteed by design.
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(V12 = 12V, VVID = VAUD = 5V, 0.1μF X5R capacitor in parallel with a 10μF aluminum electrolytic capacitor from VAUD to GNDAUD,
V12 to GNDAUD, VVID to GNDVID no load, TA = 0°C to +70°C, unless otherwise noted. Typical values are at TA = +25°C.)
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MAX4397D MAX4397S

1 1 SDA

2 2 SCL

3 3 DEV_ADDR

4 — ENC_INL+

— 4 ENC_INL

5 — ENC_INL-

— 5, 7 N.C.

6 — ENC_INR+

— 6 ENC_INR

7 — ENC_INR-

8 8 VCR_INR

9 9 VCR_INL

10 10 TV_INR

11 11 TV_INL

12 12 GNDAUD

13 13 AUD_BIAS

14 14 VAUD

15 15 VCR_OUTR

16 16 VCR_OUTL

17 17 RF_MONO_OUT

18 18 TV_OUTL

19 19 TV_OUTR

20 20 V12

21 21 TV_SS

22 22 VCR_SS

23 23 SET

24, 36 24, 36 VVID

25 25 VCRIN_FS

26 26 ENCIN_FS

27 27 TVOUT_FS

28 28 GNDVID

μ μ

μ μ

μ

Ω

μ μ



MAX4397D MAX4397S

29 29 RF_CVBS_OUT

30 30 TV_Y/CVBS_OUT

31 31 TV_R/C_OUT

32 32 TV_G_OUT

33 33 TV_B_OUT

34 34 VCR_Y/CVBS_OUT

35 35 VCR_R/C_OUT

37 37 TV_R/C_IN

38 38 TV_Y/CVBS_IN

39 39 VCR_Y/CVBS_IN

40 40 VCR_R/C_IN

41 41 VCR_G_IN

42 42 VCR_B_IN

43 43 ENC_Y/CVBS_IN

44 44 ENC_R/C_IN

45 45 ENC_G_IN

46 46 ENC_B_IN

47 47 ENC_Y_IN

48 48 ENC_C_IN

EP EP GNDAUD

10 ______________________________________________________________________________________

μ

μ
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CLAMP/BIASTV_R/C_IN

CLAMPTV_Y/CVBS_IN

CLAMPVCR_B_IN

CLAMPVCR_G_IN

CLAMP/BIASVCR_R/C_IN

VCRIN_FS

CLAMPVCR_Y/CVBS_IN

CLAMPENC_Y/CVBS_IN

CLAMP/BIASENC_R/C_IN

CLAMPENC_G_IN

CLAMPENC_B_IN

CLAMPENC_Y_IN

ENCIN_FS

BIASENC_C_IN

0.7V

0.7V

2kΩ

2kΩ
V12

VCR_Y/CVBS_OUT

VCR_R/C_OUT

TV_R/C_OUT

TV_G_OUT

TV_B_OUT

TV_Y/CVBS_OUT

TVOUT_FS

RF_CVBS_OUT

TV_SS

VCR_SS

BIAS

5V

0V

PULLDOWN
TVRCOUT

VGA
5dB, 6dB, OR 7dB

PULLDOWN
VCRRCOUT

x2

x2

x2

x1

x2

VGA
5dB, 6dB, OR 7dB

VGA
5dB, 6dB, OR 7dB

N

N

MAX4397

FILTER

FILTER

MIXER

SLOW SWITCHING

FILTER

FILTER

FILTER

FILTER
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CLAMP

N

CLAMP/BIAS

TV_R/C_IN

VIDEO INPUT

TV_R/C_IN

VIDEO INPUT

75Ω

0.1μF 0.1μF

75Ω
PIN 15

PIN 13

PIN 15

PIN 13

MAX4397 MAX4397

TV_R/C_OUT

PULLDOWN
SCART
CABLE

SCART
CONNECTORS

PULLDOWN

CLAMP

N

TV_R/C_OUT

CLAMP/BIAS
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SLOW-SWITCHING

SIGNAL VOLTAGE

(V)

MODE

0 to 2
Display device uses an internal source
such as a built-in tuner to provide a
video signal

4.5 to 7.0
Display device uses a video signal from
the SCART connector and sets the
display to 16:9 aspect ratio

9.5 to 12.6
Display device uses a signal from the
SCART connector and sets the display
to 4:3 aspect ratio

MAX4397

SET-TOP BOX

TV

+5V

VIDEO
OUTPUT DC

RESTORE

SCART
CABLE 0.1μF

5kΩ
75Ω
INPUT
TERMINATION
RESISTOR

75Ω
BACK

TERMINATION
RESISTOR
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ENC_INL+

AUDIO INPUTS AUDIO OUTPUTS

ENC_INL-

TV_INL

VCR_INL

DIFF/SE

DIFF/SE

MUTE
MUTE

MUTE

Σ/2

MUTE
MUTE

MUTE

MUTE

MUTE IS AN INTERNAL SIGNAL

-6dB, 0dB, OR +6dB

-6dB, 0dB, OR +6dB

9.54dB

9.54dB

12.54dB

GNDAUD

9.54dB

ZCD

TV_OUTL

RF_MONO_OUT

TV_OUTR

VOLUME CONTROL BYPASS

VOLUME CONTROL
+6dB TO -56dB

VOLUME CONTROL
+6dB TO -56dB

I2C

VCR_OUTL

VCR_OUTR

9.54dB

ENC_INR+

ENC_INR-

TV_INR

VCR_INR

VOLUME CONTROL BYPASS



=
1/2
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AUDIO INPUTS AUDIO OUTPUTS

ENC_INL

TV_INL

VCR_INL

MUTE
MUTE

MUTE

Σ/2

MUTEMUTE

MUTE

MUTE

MUTE IS AN INTERNAL SIGNAL

-6dB, 0dB, OR +6dB

-6dB, 0dB, OR +6dB

9.54dB

9.54dB

12.54dB

GNDAUD

9.54dB

ZCD

TV_OUTL

RF_MONO_OUT

TV_OUTR

VOLUME CONTROL BYPASS

VOLUME CONTROL
+6dB TO -56dB

VOLUME CONTROL
+6dB TO -56dB

I2C

VCR_OUTL

VCR_OUTR

9.54dB

ENC_INR

TV_INR

VCR_INR

VOLUME CONTROL BYPASS
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SCL

SDA

tLOW

tFtR

tHD, STA

tHD, DAT

tHD, STA

tSU, DAT tSU, STA
tBUF

tSU, STA

STOP CONDITIONREPEATED START CONDITIONSTART CONDITION



= =

Ω

Ω
±

±
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ADDRESS PIN

STATE

WRITE

ADDRESS
READ ADDRESS

VVID 96h 97h

GNDVID 94h 95h

μC

SCL

SCL

SDA

VVID

MAX4397

SCL

SDA

VDD

SCL

SDA

VDD

DEVICE 2

DEVICE 1

SDA

S
Slave Address

(Write address)
A

Register

Address
A Data A P

S

Slave

Address

(Write

address)

A
Register

Address
A Sr

Slave

Address

(Read

address)

A Data NA P



μ μ

μ μ
μ

μ μ

μ μ
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REGISTER

ADDRESS

(HEXADECIMAL)

BIT 7 BIT 6 BIT 5 BIT 4 BIT 3 BIT 2 BIT 1 BIT 0

00h
TV volume

bypass
ZCD TV volume control

TV audio
output mute

01h VCR volume control Not used Not used VCR audio selection TV audio selection

02h Not used

03h Not used

04h Not used

05h Not used

06h
TV_R/C_IN

clamp
RGB gain TV G and B video switch TV video switch

07h Not used
RF_CVBS_
OUT switch

TV_Y/
CVBS_OUT switch

TV fast blank
(fast switching)

TV_R/C_OUT
ground

Set function TV

08h
VCR_R/

C_IN clamp
Not used Not used Not used

ENC_R/
C_IN clamp

VCR video switch

09h Not used Not used Not used Not used Not used
VCR_R/C_OUT

ground
Set function VCR

0Ah Not used

0Bh Not used

0Ch Not used

0Dh
VCR_Y/

CVBS_OUT
enable

VCR_R/
C_OUT
enable

TV_R/C_OUT
enable

TV_G_OUT
enable

TV_B_OUT
enable

TV_Y/
CVBS_OUT

enable

TVOUT
_FS

enable

RF_CVBS_
OUT

enable
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BIT
DESCRIPTION

7 6 5 4 3 2 1 0
COMMENTS

0 Off
TV Audio Mute

1 On (power-on default)

0 0 0 0 0 +6dB gain

0 0 0 0 1 +4dB gain

0 0 0 1 0 +2dB gain

0 0 0 1 1 0dB gain (power-on default)

0 0 1 0 0 -2dB gain

0 0 1 0 1 -4dB gain

1 1 1 1 0 -54dB gain

TV Volume Control

1 1 1 1 1 -56dB gain

0 Off
TV Zero-Crossing Detector

1 On (power-on default)

0
TV audio passes through volume
control (power-on default)TV Volume Bypass

1 TV audio bypasses volume control

BIT
DESCRIPTION

7 6 5 4 3 2 1 0
COMMENTS

0 0 Encoder audio

0 1 VCR audio

1 0 TV audio
Input Source for TV Audio

1 1 Mute (power-on default)

0 0 Encoder audio

0 1 VCR audio

1 0 TV audio
Input Source for VCR Audio

1 1 Mute (power-on default)

0 0 0dB gain (power-on default)

0 1 +6dB gain

1 0 -6dB gain
VCR Volume Control

1 1 0dB gain

REGISTER

ADDRESS

(HEXADECIMAL)

BIT 7 BIT 6 BIT 5 BIT 4 BIT 3 BIT 2 BIT 1 BIT 0

0Eh Thermal SHDN
Power-on

reset
Not used VCR slow switch input TV slow switch input
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BIT
DESCRIPTION

7 6 5 4 3 2 1 0
COMMENTS

TV_Y/CVBS_OUT TV_R/C_OUT

0 0 0 ENC_Y/CVBS_IN ENC_R/C_IN

0 0 1 ENC_Y_IN ENC_C_IN

0 1 0 VCR_Y/CVBS_IN VCR_R/C_IN

0 1 1 TV_Y/CVBS_IN TV_R/C_IN

1 0 0 Not used Not used

1 0 1 Mute Mute

1 1 0 Mute Mute

Input Sources for TV Video

1 1 1
Mute (power-on
default)

Mute (power-on
default)

TV_G_OUT TV_B_OUT

0 0 ENC_G_IN ENC_B_IN

0 1 VCR_G_IN VCR_B_IN

1 0 Mute Mute
Input Sources for TV_G_OUT and
TV_B_OUT

1 1
Mute (power-on
default)

Mute (power-on
default)

0 0 6dB (power-on default)

0 1 7dB

1 0 5dB
RGB Gain

1 1 5dB

0
DC restore clamp active at input (power-on
default)TV_R/C_IN Clamp/Bias

1 Chrominance bias applied at input
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BIT
DESCRIPTION

7 6 5 4 3 2 1 0
COMMENTS

0 0 Low (<2V), internal source (power-on default)

0 1
Medium (4.5V to 7V), external SCART source
with 16:9 aspect ratio

1 0 High impedance
Set TV Function Switching

1 1
High (>9.5V), external SCART source with 4:3
aspect ratio

0
Normal operation, pulldown on TV_R/C_OUT
is off (power-on default)

TV_R/C_OUT Ground

1
Ground, pulldown on TV_R/C_OUT is on, the
output amplifier driving TV_R/C_OUT is turned
off

0 0 0V (power-on default)

0 1 Same level as ENC_FB_IN

1 0 Same level as VCR_FB_IN
Fast Blank (Fast Switching)

1 1 VVID

0 Composite video from the Y/C mixer is output

TV_Y/CVBS_OUT Switch
1

The TV_Y/CVBS_OUT signal selected in
register 06h is output (power-on default)

0
Composite video from the Y/C mixer is output
(power-on default)

RF_CVBS_OUT Switch

1
The TV_Y/CVBS_OUT signal selected in
register 06h is output

BIT
DESCRIPTION

7 6 5 4 3 2 1 0
COMMENTS

VCR_Y/CVBS_OUT VCR_R/C_OUT

0 0 0 ENC_Y/CVBS_IN ENC_R/C_IN

0 0 1 ENC_Y_IN ENC_C_IN

0 1 0 VCR_Y/CVBS_IN VCR_R/C_IN

0 1 1 TV_Y/CVBS_IN TV_R/C_IN

1 0 0 Not used Not used

1 0 1 Mute Mute

1 1 0 Mute Mute

Input Sources for VCR
Video

1 1 1 Mute (power-on default) Mute (power-on default)

0 DC restore clamp active at input (power-on default)
VCR_R/C_IN Clamp/Bias

1 Chrominance bias applied at input

0 DC restore clamp active at input (power-on default)
ENC_R/C_IN Clamp/Bias

1 Chrominance bias applied at input
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BIT
DESCRIPTION

7 6 5 4 3 2 1 0
COMMENTS

0 0 Low (<2V), internal source (power-on default)

0 1
Medium (4.5V to 7V), external SCART source
with 16:9 aspect ratio

1 0 High impedance
Set VCR Function
Switching

1 1
High (>9.5V), external SCART source with 4:3
aspect ratio

0
Normal operation, pulldown on VCR_R/C_OUT
is off (power-on default)

VCR_R/C_OUT ground

1
Ground, pulldown on VCR_R/C_OUT is on,
the output amplifier driving VCR_R/C_OUT
is turned off

BIT
DESCRIPTION

7 6 5 4 3 2 1 0
COMMENTS

0 Off (power-on default)
RF_CVBS_OUT

1 On

0 Off (power-on default)
TVOUT_FS

1 On

0 Off (power-on default)
TV_Y/CVBS_OUT

1 On

0 Off (power-on default)
TV_B_OUT

1 On

0 Off (power-on default)
TV_G_OUT

1 On

0 Off (power-on default)
TV_R/C_OUT

1 On

0 Off (power-on default)
VCR_R/C_OUT

1 On

0 Off (power-on default)
VCR_Y/CVBS_OUT

1 On
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BIT
DESCRIPTION

7 6 5 4 3 2 1 0
COMMENTS

0 0 0 to 2V, internal source

0 1 4.5V to 7V, external source with 16:9 aspect ratio

1 0 Not used
TV Slow Switch
Input

1 1 9.5V to 12.6V, external source with 4:3 aspect ratio

0 0 0 to 2V, internal source

0 1 4.5V to 7V, external source with 16:9 aspect ratio

1 0 Not used
VCR Slow Switch
Input

1 1 9.5V to 12.6V, external source with 4:3 aspect ratio

0 VVID is too low for digital logic to operate
Power-On Reset

1 VVID is high enough for digital logic to operate

0 The part is in thermal shutdown
Thermal Shutdown

1 The temperature is below the TSHD limit
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MAX4397D

ALL CAPACITORS ARE 0.1μF AND ALL RESISTORS ARE 75Ω, UNLESS OTHERWISE NOTED.

VCR_Y/CVBS_OUT

VC
R_

Y/
CV

BS
_I

N

10

11

12

SDA1

SCL2

DEV_ADDR3

ENC_INL+

ENC_INL-

4

5

ENC_INR+

ENC_INR-

6

7

VCR_INR8

3.3kΩ

9.4kΩ

9.4kΩ

9

RF_CVBS_OUT

TV_Y/CVBS_OUT

TV_R/C_OUT

TV_G_OUT

TV_B_OUT

VCR_R/C_OUT

VVID

VC
R_

G_
IN

VC
R_

B_
IN

EN
C_

Y/
CV

BS
_I

N

EN
C_

R/
C_

IN

EN
C_

G_
IN

EN
C_

B_
IN

EN
C_

Y_
IN

EN
C_

C_
IN

EN
C_

C_
IN

_S
C

373839404142434445464748

VCR_INL

TV_INR

TV_INL

GNDAUD

SDA

SCL

DEV_ADDR

ENC_INL+_SC

ENC_INL-_SC

ENC_INR+_SC

ENC_INR-_SC

VCR_INR_SC

VCR_INL_SC

TV_INR_SC

TV_INL_SC

TVOUT_FS

GNDVID

ENCIN_FS

VCRIN_FS

VCR_Y/CVBS_OUT_SC

RF_CVBS_OUT_SC

TV_Y/CVBS_OUT_SC

TV_R/C_OUT_SC

TV_G_OUT_SC

TV_B_OUT_SC

VCR_R/C_OUT_SC

TVOUT_FS_SC

VC
R_

R/
C_

IN

TV
_Y

/C
VB

S_
IN

TV
_R

/C
_I

N

VC
R_

SS

V 1
2

TV
_O

UT
R

TV
_O

UT
R_

SC

TV
_O

UT
L

RF
_M

ON
O_

OU
T

VC
R_

OU
TL

VC
R_

OU
TR

V A
UD

AU
D_

BI
AS

TV
_S

S

SE
T

V V
ID

EN
C_

Y_
IN

_S
C

EN
C_

B_
IN

_S
C

EN
C_

B_
IN

_S
C

EN
C_

R/
C_

IN
_S

C

EN
C_

Y/
CV

BS
_I

N_
SC

VC
R_

B_
IN

_S
C

VC
R_

G_
IN

_S
C

VC
R_

R/
C_

IN
_S

C

VC
R_

Y/
CV

BS
_I

N_
SC

TV
_Y

/C
VB

S_
IN

_S
C

TV
_R

/C
_I

N_
SC

3.3kΩ

4.7kΩ

4.7kΩ

4.7kΩ

4.7kΩ

3.3kΩ

3.3kΩ 3.3kΩ

3.3kΩ

3.3kΩ

3.3kΩ

3.3kΩ 3.3kΩ

27

26

25

36
10μF

0.1μF

35

34

33

32

31

30

29

28

TV
_O

UT
L_

SC

RF
_M

ON
O_

OU
T_

SC

VC
R_

OU
TL

_S
C

VC
R_

OU
TR

_S
C

242322212019181716151413

100kΩ

10μF 0.1μF10μF
0.1μF

10μF
VAUD

10μF 10μF 10μF 10μF

0.1μF

3.3kΩ

3.3kΩ

VVID

ENCIN_FS

VCRIN_FS

VVID

TV
_S

S

VC
R_

SS

V12

10kΩ 10kΩ

10μF47μF

0.1μF
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MAX4397S

ALL CAPACITORS ARE 0.1μF AND ALL RESISTORS ARE 75Ω, UNLESS OTHERWISE NOTED.

VCR_Y/CVBS_OUT

VC
R_

Y/
CV

BS
_I

N

10

11

12

SDA1

SCL2

DEV_ADDR3

ENC_INL

N.C.

4

5

ENC_INR

N.C.

6

7

VCR_INR8

3.3kΩ

4.7kΩ

9

RF_CVBS_OUT

TV_Y/CVBS_OUT

TV_R/C_OUT

TV_G_OUT

TV_B_OUT

VCR_R/C_OUT

VVID

VC
R_

G_
IN

VC
R_

B_
IN

EN
C_

Y/
CV

BS
_I

N

EN
C_

R/
C_

IN

EN
C_

G_
IN

EN
C_

B_
IN

EN
C_

Y_
IN

EN
C_

C_
IN

EN
C_

C_
IN

_S
C

373839404142434445464748

VCR_INL

TV_INR

TV_INL

GNDAUD

SDA

SCL

DEV_ADDR

ENC_INL_SC

ENC_INR_SC

VCR_INR_SC

VCR_INL_SC

TV_INR_SC

TV_INL_SC

TVOUT_FS

GNDVID

ENCIN_FS

VCRIN_FS

VCR_Y/CVBS_OUT_SC

RF_CVBS_OUT_SC

TV_Y/CVBS_OUT_SC

TV_R/C_OUT_SC

TV_G_OUT_SC

TV_B_OUT_SC

VCR_R/C_OUT_SC

VVID

TVOUT_FS_SC

ENCIN_FS

VCRIN_FS

VC
R_

R/
C_

IN

TV
_Y

/C
VB

S_
IN

TV
_R

/C
_I

N

EN
C_

Y_
IN

_S
C

EN
C_

B_
IN

_S
C

EN
C_

B_
IN

_S
C

EN
C_

R/
C_

IN
_S

C

EN
C_

Y/
CV

BS
_I

N_
SC

VC
R_

B_
IN

_S
C

VC
R_

G_
IN

_S
C

VC
R_

R/
C_

IN
_S

C

VC
R_

Y/
CV

BS
_I

N_
SC

TV
_Y

/C
VB

S_
IN

_S
C

TV
_R

/C
_I

N_
SC

3.3kΩ

4.7kΩ

4.7kΩ

3.3kΩ

3.3kΩ 3.3kΩ

3.3kΩ

3.3kΩ

3.3kΩ

3.3kΩ

3.3kΩ

27

26

25

36
10μF

0.1μF

35

34

33

32

31

30

29

28

4.7kΩ

3.3kΩ

3.3kΩ

VC
R_

SS

V 1
2

TV
_O

UT
R

TV
_O

UT
R_

SC

TV
_O

UT
L

RF
_M

ON
O_

OU
T

VC
R_

OU
TL

VC
R_

OU
TR

V A
UD

AU
D_

BI
AS

TV
_S

S

SE
T

V V
ID

TV
_O

UT
L_

SC

RF
_M

ON
O_

OU
T_

SC

VC
R_

OU
TL

_S
C

VC
R_

OU
TR

_S
C

242322212019181716151413

100kΩ

10μF 0.1μF10μF
0.1μF

10μF
VAUD

10μF 10μF 10μF 10μF

0.1μF

VVID

TV
_S

S

VC
R_

SS

V12

10kΩ 10kΩ

10μF47μF

0.1μF
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MAX4397

V12

12V 5V 5V

VVID VAUD

TV 
SCART

CONNECTOR

RGB

CVBS, Y-C 

R/L AUDIO 

SLOW SWITCHING 

FAST SWITCHING 

VCR SCART
CONNECTOR

RGB

CVBS, Y-C 

R/L AUDIO 

SLOW SWITCHING 

FAST SWITCHING 

VIDEO
ENCODER

RGB

R/L AUDIO

CVBS, Y-C 

FAST SWITCHING

AUDIO
DAC

CVBS/Y SWITCHES
AND FILTERS

ADDRESS

SDA

SCLμC

RF MOD MONO AUDIO

RF_CVBS

GNDAUD GNDVIDEP

SLOW AND FAST
SWITCHING

AUDIO SWITCHES

RGB AND CHROMA
SWITCHES AND

FILTERS
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VVID

SET

TV_SS

V12

RF_MONO_OUT

VCR_OUTL

VCR_OUTR

AUD_BIAS

VAUD

TV_OUTR

TV_OUTL

VCR_SSVCR_Y/CVBS_IN

VCR_R/C_IN

VCR_G_IN
VCR_B_IN

ENC_Y/CVBS_IN

ENC_R/C_IN

ENC_G_IN

ENC_C_IN

ENC_B_IN

TV_Y/CVBS_IN

TV_R/C_IN 37

38

39

40

41

42

43

44

45

46

47

48

24

23

22

21

20

19

18

17

16

15

14

13

EN
C_

IN
L-

EN
C_

IN
R+

EN
C_

IN
R-

VC
R_

IN
L

GN
DA

UD

TV
_I

NL

TV
_I

NR

EN
C_

IN
L+

DE
V_

AD
DRSC

L

SD
A

VC
R_

R/
C_

OU
T

VC
R_

Y/
CV

BS
_O

UT

TV
_B

_O
UT

TV
_G

_O
UT

TV
_R

/C
_O

UT

TV
_Y

/C
VB

S_
OU

T

RF
_C

VB
S_

OU
T

GN
DV

ID

TV
OU

T_
FS

VC
RI

N_
FS

EN
CI

N_
FS

V V
ID

THIN QFN

MAX4397D
VC

R_
IN

R

TOP VIEW

36 35 34 33 32 31 30 29 28 27 26 25

1 2 3 4 5 6 7 8 9 10 11 12

ENC_Y_IN
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VVID

SET

TV_SS

V12

RF_MONO_OUT

VCR_OUTL

VCR_OUTR

AUD_BIAS

VAUD

TV_OUTR

TV_OUTL

VCR_SSVCR_Y/CVBS_IN

VCR_R/C_IN

VCR_G_IN
VCR_B_IN

ENC_Y/CVBS_IN

ENC_R/C_IN

ENC_G_IN

ENC_C_IN

ENC_B_IN

TV_Y/CVBS_IN

TV_R/C_IN 1

2

3

4

5

6

7

8

9

10

11

12
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35

34
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31
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C.

EN
C_

IN
R
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A
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T
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TV
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FS
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N_
FS

EN
CI

N_
FS

V V
ID

THIN QFN

MAX4397S

VC
R_

IN
R

TOP VIEW

48 47 46 45 44 43 42 41 40 39 38 37

13 14 15 16 17 18 19 20 21 22 23 24

37

38

39

40

41

42

43

44

45

46

47

48

24

23

22

21

20

19

18

17

16

15

14

13

THIN QFN

36 35 34 33 32 31 30 29 28 27 26 25

1 2 3 4 5 6 7 8 9 10 11 12

ENC_Y_IN

TRANSISTOR COUNT: 13,265

PROCESS: BiCMOS
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