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PART TEMP RANGE PIN-PACKAGE
MAX9597CTI+ 0°C to +70°C 28 TQFN-EP*

I2C INTERFACE
AND REGISTERS
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STB CHIP

I2C
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L/R AUDIO
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ELECTRICAL CHARACTERISTICS
(VVID = VAUD = 3.3V, V12 = 12V, GND = EP = 0, no load, 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.

ABSOLUTE MAXIMUM RATINGS
(All voltages referenced to GND, unless otherwise noted.)
VVID ..........................................................................-0.3V to +4V
V12 to EP ................................................................-0.3V to +14V
VAUD to EP ...............................................................-0.3V to +4V
EP to GND .............................................................-0.1V to +0.1V
All Video Inputs .......................................................-0.3V to +4V
All Audio Inputs to EP .............................(VEP - 1)V to (VEP + 1)V
SDA, SCL, DEV_ADDR ............................................-0.3V to +4V
TV_SS_OUT.................................................-0.3V to (V12 + 0.3V)
Current

All Video/Audio Inputs ..................................................±20mA
C1P, C1N, CPVSS ........................................................±50mA

Output Short-Circuit Current Duration
All Video Outputs, TV_FS_OUT to VVID, GND........Continuous
Audio Outputs to VAUD, EP ....................................Continuous
TV_SS_OUT to V12, EP...........................................Continuous

Continuous Power Dissipation (TA = +70°C)
28-Pin Thin QFN
(derate 21.3mW/°C above +70°C)...........................1702mW

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

Video Supply Voltage Range VVID
Inferred from video PSRR test at 3.0V and
3.6V

3.0 3.3 3.6 V

Audio Supply Voltage Range VAUD
Inferred from audio PSRR tests at 3.0V and
3.6V

3.0 3.3 3.6 V

Slow-Switching Supply Voltage
Range

V12 Inferred from slow-switching levels 11.4 12 12.6 V

Normal operation, all video output
amplifiers are enabled

13 20 mA
VVID Quiescent Supply Current IVID_Q

Shutdown 1 10 μA

Normal operation 3 4.1 mA
VAUD Quiescent Supply Current IAUD_Q

Shutdown 0.01 10 μA

Normal operation 1.5 100
V12 Quiescent Supply Current I12_Q

Shutdown 0.1 10
μA

VIDEO CHARACTERISTICS

DC-COUPLED INPUT

VVID = 3V 1.15

VVID = 3.135V 1.2Input Voltage Range VIN

RL = 75Ω to GND or
150Ω to VVID/2,
inferred from gain test VVID = 3.3V 1.3

VP-P

Input Current IIN VIN = GND 2 3 μA

Input Resistance RIN 300 kΩ
AC-COUPLED INPUT

Sync-Tip Clamp Level VCLP Sync-tip clamp -5 0 6.1 mV

Sync Crush
Sync-tip clamp; percentage reduction in
sync pulse (0.3VP-P); guaranteed by input
clamping current measurement

2 %

Input Clamping Current Sync-tip clamp 2 3 μA
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PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS

Max Input Source Resistance 300 Ω
Bias Voltage VBIAS Bias circuit 0.57 0.6 0.63 V

Input Resistance Bias circuit 10 kΩ
DC CHARACTERISTICS

VVID = 3V,
VIN = VCLP to
(VCLP + 1.15V)

2

VVID = 3.135V,
VIN = VCLP to
(VCLP + 1.2V)

1.93 2 2.05

VVID = 3V,
VIN = (VBIAS - 0.575V)
to (VBIAS + 0.575V)

2

DC Voltage Gain AV

RL = 75Ω
to GND
or
RL = 150Ω
to VVID/2

VVID = 3.135V
VIN = (VBIAS - 0.6V)
to (VBIAS + 0.6V)

1.93 2 2.05

V/V

DC Gain Mismatch Guaranteed by DC voltage gain -2 +2 %

Sync-tip clamp 0.2 0.30 0.4
Output Level

Bias circuit 1.38 1.5 1.62
V

Sync-tip clamp, measured at
output, VVID = 3V, VIN = VCLP
to (VCLP + 1.15V), RL = 75Ω
to GND or RL = 150Ω to
VVID/2

2.3

Measured at output, VVID =
3.135V, VIN = VCLP to (VCLP
+ 1.2V), RL = 75Ω to GND or
RL = 150Ω to VVID/2

2.316 2.4 2.46

Bias circuit, measured at
output, VVID = 3V, VIN =
(VBIAS - 0.575V) to (VBIAS +
0.575V), RL = 75Ω to GND or
RL = 150Ω to VVID/2

2.3

Output Voltage Swing
Guaranteed
by DC
voltage gain

Measured at output, VVID =
3.135V, VIN = (VBIAS - 0.6V)
to (VBIAS + 0.6V), RL = 75Ω
to GND or RL = 150Ω to
VVID/2

2.316 2.4 2.46

VP-P

Output Short-Circuit Current 100 mA

Output Leakage Current Output disabled 0.02 10 μA

Power-Supply Rejection Ratio 3.0V ≤ VVID ≤ 3.6V 50 75 dB

ELECTRICAL CHARACTERISTICS (continued)
(VVID = VAUD = 3.3V, V12 = 12V, GND = EP = 0, no load, TA = 0°C to +70°C, unless otherwise noted. Typical values are at
TA = +25°C.) (Note 1)
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ELECTRICAL CHARACTERISTICS (continued)
(VVID = VAUD = 3.3V, V12 = 12V, GND = EP = 0, no load, 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

AC CHARACTERISTICS

Filter Passband Flatness VOUT = 2VP-P, f = 100kHz to 10MHz 1 dB

f = 11MHz 3

f = 27MHz 43Filter Attenuation
VOUT = 2VP-P,
attenuation is
referred to 100kHz f = 54MHz 63

dB

Differential Gain DG 5-step modulated staircase, f = 4.43MHz 0.2 %

Differential Phase DP 5-step modulated staircase, f = 4.43MHz 0.3 Degrees

2T Pulse-to-Bar K Rating
2T = 200ns; bar time is 18μs; the beginning
2.5% and the ending 2.5% of the bar time is
ignored

0.5 K%

2T Pulse Response 2T = 200ns 0.5 K%

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

0.5 K%

Nonlinearity 5-step staircase 0.5 %

Group Delay Distortion 100kHz ≤ f ≤ 5MHz, outputs are 2VP-P 3.5 ns

Peak Signal to RMS Noise 100kHz ≤ f ≤ 5MHz 60 dB

Power-Supply Rejection Ratio f = 100kHz, 100mVP-P 47 dB

Output Impedance f = 5MHz 5.5 Ω
Video Crosstalk f = 4.43MHz -68.5 dB

AUDIO CHARACTERISTICS OUTPUT AMPLIFIER (Note 2)

Voltage Gain 3.95 4 4.05 V/V

Gain Mismatch -1.5 +1.5 %

Flatness f = 20Hz to 20kHz, 0.25VRMS input 0.01 dB

Frequency Bandwidth
0.25VRMS input, frequency where output is
-3dB referenced to 1kHz

205 kHz

Capacitive Drive
No sustained oscillations, 75Ω series
resistor on output

300 pF

Input Signal Amplitude f = 1kHz, THD < 1% 0.5 VRMS

Output DC Level No input signal, VIN = 0V -3 +3 mV

DC 75 110
Power-Supply Rejection Ratio

f = 1kHz 91
dB

Signal-to-Noise Ratio f = 1kHz, 0.25VRMS input, 20Hz to 20kHz 97 dB

0.25VRMS input 0.0011Total Harmonic Distortion Plus
Noise

RL = 3.33kΩ,
f = 1kHz 0.5VRMS input 0.0021

%

Output Impedance f = 1kHz 0.28 Ω
Mute Suppression f = 1kHz, 0.25VRMS input 101 dB

Audio Crosstalk f = 1kHz, 0.25VRMS input 100 dB
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ELECTRICAL CHARACTERISTICS (continued)
(VVID = VAUD = 3.3V, V12 = 12V, GND = EP = 0, no load, 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

VIDEO TO AUDIO INTERACTION

Video input: f = 15kHz, 1VP-P signal 100
Crosstalk

Audio input: f = 15kHz, 0.1VRMS signal 102
dB

INPUT AMPLIFIER OPEN-LOOP CHARACTERISTICS

TA = +25°C 25 100
Input Offset Voltage VOS VCM = 0V

TA = 0°C to +70°C 225
μV

Input Bias Current IB VCM = 0V 100 550 nA

Input Offset Current IOS VCM = 0V 1.5 30 nA

Common-Mode Input Voltage
Range

VCM Inferred from CMRR test -0.707 +0.707 V

Common-Mode Rejection Ratio CMRR 80 100 dB

Power-Supply Rejection Ratio PSRR VCM = 0V 90 125 dB

Large-Signal Voltage Gain AVOL VCM = 0V, -0.8V ≤ VOUT ≤ +0.8V 60 80 dB

Output Voltage Swing VOUT RL = 124Ω, inferred from AVOL test 1.6 VP-P

Gain-Bandwidth Product GBWP 8.25 MHz

Slew Rate SR 1.24 V/μs

Input Voltage-Noise Density VN f = 1kHz 13.5 nV/√Hz
Input Current-Noise Density IN f = 1kHz 0.2 pA/√Hz
Capacitive Load Stability AVCL = 1V/V, no sustained oscillation 20 pF

CHARGE PUMP

Switching Frequency 580 kHz

FAST SWITCHING

Output Low Voltage IOL = 0.5mA 0.003 0.1 V

Output High Voltage IOH = 0.5mA
VVID -

0.1
VVID -
0.003

V

Output Resistance 5.5 Ω
Rise Time RL = 143Ω to GND 2 ns

Fall Time RL = 143Ω to GND 2 ns

SLOW SWITCHING

Output Low Voltage 10kΩ to EP, 11.4V ≤ V12 ≤ 12.6V 1.5 V

Output Medium Voltage 10kΩ to EP, 11.4V ≤ V12 ≤ 12.6V 5 6.5 V

Output High Voltage 10kΩ to EP, 11.4V ≤ V12 ≤ 12.6V 10 V

Input Current -1 +1 μA

DIGITAL INTERFACE (SDA, SCL)

Input High Voltage VIH
0.7 x
VVID

V
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ELECTRICAL CHARACTERISTICS (continued)
(VVID = VAUD = 3.3V, V12 = 12V, GND = EP = 0, no load, 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

Input Low Voltage VIL
0.3 x
VVID

V

Input Hysteresis VHYS
0.05 x
VVID

V

Input Leakage Current IIH, IIL
SCL and SDA have 40kΩ pullup resistors to
VVID

-1 +1 μA

Input Capacitance 10 pF

Input Current

VVIDMAX = 3.6V
0.1VVID < SDA < 0.9VVIDMAX
0.1VVID < SCL < 0.9VVIDMAX
I/O pins of fast-mode devices must not
obstruct the SDA and SCL lines if VVID is
switched off

-10 +10 μA

Output Low Voltage SDA VOL ISINK = 6mA 0.4 V

Serial-Clock Frequency fSCL 0 400 kHz

Bus Free Time Between a STOP
and a START Condition

tBUF 1.3 μs

Hold Time, (REPEATED) START
Condition

tHD, STA 0.6 μs

Low Period of the SCL Clock tLOW 1.3 μs

High Period of the SCL Clock tHIGH 0.6 μs

Setup Time for a REPEATED
START Condition

tSU, STA 0.6 μs

Data Hold Time tHD, DAT

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

0 0.9 μs

Data Setup Time tHD, DAT 100 ns

Fall Time of SDA Transmitting tF
CB = total capacitance of one bus line in pF
< 400pF; tR and tF measured between
0.3VVID and 0.7VVID (CB is in pF)

250 ns

Setup Time for STOP Condition tSU, STO 0.6 μs

Pulse Width of Spike Suppressed tSP
Input filters on the SDA and SCL inputs
suppress noise spikes less than 50ns

0 50 ns

OTHER DIGITAL I/O

DEV_ADDR Low Level
0.3 x
VVID

V

DEV_ADDR High Level
0.7 x
VVID

V

DEV_ADDR Input Current -1 +1 μA

Note 1: All devices are 100% production tested at TA = +25°C and are guaranteed by design for TA = 0°C to +70°C as specified.
Note 2: Input operational amplifier configured in voltage follower configuration, unless otherwise noted. 
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(VVID = VAUD = 3.3V, V12 = 12V, GND = EP = 0, video load is 150Ω to GND, audio load is 10kΩ to GND, TA = +25°C, unless other-
wise noted.)
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(VVID = VAUD = 3.3V, V12 = 12V, GND = EP = 0, video load is 150Ω to GND, audio load is 10kΩ to GND, TA = +25°C, unless other-
wise noted.)
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1 VAUD

2 C1P

3 C1N

4 CPVSS

5 DEV_ADDR

6 SDA

7 SCL

8 ENC_B_IN

9 ENC_G_IN

10 ENC_R/C_IN

11 ENC_CVBS_IN

12 TV_CVBS_OUT

13 VVID

14 TV_FS_OUT

15 GND

16 TV_R/C_OUT

17 TV_G_OUT

18 TV_B_OUT

19 V12

20 TV_SS_OUT

21 TV_OUTL

22 ENC_INL+

23 ENC_INL-

24 ENC_INLOUT

25 ENC_INROUT

26 ENC_INR-

27 ENC_INR+

28 TV_OUTR

— EP
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ENC_INR-

ENC_INROUT

VAUD

VAUD

VAUD

EP

 AV = 4V/V

 AV = 4V/V

INPUT
OP AMP

INPUT
OP AMP

MAX9597



______________________________________________________________________________________ 13

†

μ

+VDD

-VDD

GND
VOUT

CONVENTIONAL DRIVER-BIASING SCHEME

DirectDrive BIASING SCHEME

VDD/2

VDD

GND

VOUT

†
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μ

TV_CVBS_OUT

CLAMP/BIASENC_R/C_IN

CLAMPENC_CVBS_IN

TV_R/C_OUT

ENC_G_IN TV_G_OUT

ENC_B_IN TV_B_OUT

VVID

GND

TV_FS_OUT

V12

EP

+6V

CLAMP

CLAMP

TV_SS_OUT

 AV = 2V/V

 AV = 2V/V

 AV = 2V/V

 AV = 2V/V

 AV = 1V/V

 AV = 1V/V

MAX9597

�

LPF

LPF

LPF

LPF
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±

μ
Ω

VIDEO ORIGIN FORMAT
VOLTAGE RANGE

(V)
COUPLING INPUT CIRCUIT CONFIGURATION

External CVBS Unknown AC Transparent sync-tip clamp

External RGB Unknown AC Transparent sync-tip clamp

External Y Unknown AC Transparent sync-tip clamp

External C Unknown AC Bias circuit

Internal CVBS 0 to 1 DC Transparent sync-tip clamp

Internal R, G, B 0 to 1 DC Transparent sync-tip clamp

Internal Y, C 0 to 1 DC Transparent sync-tip clamp

Internal Y, Pb, Pr 0 to 1 DC Transparent sync-tip clamp

Internal CVBS 2.3 to 3.3 AC Transparent sync-tip clamp

Internal R, G, B 2.3 to 3.3 AC Transparent sync-tip clamp

Internal Y 2.3 to 3.3 AC Transparent sync-tip clamp

Internal C 2.3 to 3.3 AC Bias circuit

**

** μ

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 a 16:9 aspect ratio.

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

W
W

Ω

Ω

DEV_ADDR B7 B6 B5 B4 B3 B2 B1 B0
WRITE ADDRESS

(HEX)

READ ADDRESS

(HEX)

GND 1 0 0 1 0 1 0 R/W 94h 95h
VVID 1 0 0 1 0 1 1 R/W 96h 97h
SCL 1 0 0 1 1 0 0 R/W 98h 99h
SDA 1 0 0 1 1 0 1 R/W 9Ah 9Bh

SCL

SDA

START
CONDITION

STOP
CONDITION

REPEATED 
START CONDITION

START 
CONDITION

tHD, STA

tSU, STA
tHD, STA tSP

tBUF

tSU, STOtLOW

tSU, DAT

tHD, DAT

tHIGH

tR tF
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W
W W

W

W

SCL

SDA

S Sr P

1SCL

START
CONDITION

SDA

2 8 9

CLOCK PULSE FOR
ACKNOWLEDGMENT

ACKNOWLEDGE

NOT ACKNOWLEDGE
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W

W

A0SLAVE ADDRESS REGISTER ADDRESS DATA BYTE

ACKNOWLEDGE FROM MAX9597

R/W 1 BYTE

AUTOINCREMENT INTERNAL
REGISTER ADDRESS POINTER

ACKNOWLEDGE FROM MAX9597

ACKNOWLEDGE FROM MAX9597

B1 B0B3 B2B5 B4B7 B6

S AA P

1 BYTE

AUTOINCREMENT INTERNAL
REGISTER ADDRESS POINTER

ACKNOWLEDGE FROM MAX9597

ACKNOWLEDGE FROM MAX9597

B1 B0B3 B2B5 B4B7 B6

A A0

ACKNOWLEDGE FROM MAX9597

R/W

S A

1 BYTE

ACKNOWLEDGE FROM MAX9597

B1 B0B3 B2B5 B4B7 B6

PASLAVE ADDRESS REGISTER ADDRESS DATA BYTE 1  DATA BYTE n
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Ω

Ω

ACKNOWLEDGE FROM MAX9597

1 BYTE

AUTOINCREMENT INTERNAL
REGISTER ADDRESS POINTER

ACKNOWLEDGE FROM MAX9597

NOT ACKNOWLEDGE FROM MASTER

AA PA0

ACKNOWLEDGE FROM MAX9597

R/W

S A

R/WREPEATED START

Sr 1SLAVE ADDRESS REGISTER ADDRESS SLAVE ADDRESS  DATA BYTE

ACKNOWLEDGE FROM MAX9597

1 BYTE

AUTOINCREMENT INTERNAL
REGISTER ADDRESS POINTER

ACKNOWLEDGE FROM MAX9597

AA A P0

ACKNOWLEDGE FROM MAX9597

R/W

S A

R/WREPEATED START

Sr 1SLAVE ADDRESS REGISTER ADDRESS SLAVE ADDRESS  DATA BYTE

OPERATING MODE POWER CONSUMPTION (mW)
Shutdown 0.005

Full power 53

OPERATING MODE POWER CONSUMPTION (mW)

Full power 254
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TV
SCART

MAX9597

TV_OUTR

TV_OUTL

10kΩ

10kΩ

MONO AUDIO

TV_CVBS_OUT

75Ω OR GREATER

75Ω OR GREATER

75Ω

RF
MODULATOR

PIN NAME TYPE SIGNAL LOAD

1 VAUD Supply 3.3V N/A

8 ENC_B_IN Input 50% flat field N/A

9 ENC_G_IN Input 50% flat field N/A

10 ENC_R/C_IN Input 50% flat field N/A

11 ENC_CVBS_IN Input 50% flat field N/A

12 TV_CVBS_OUT Output 50% flat field 150Ω to ground

13 VVID Supply 3.3V N/A

14 TV_FS_OUT Output 3.3V 150Ω to ground

15 GND Supply 0 N/A

16 TV_R/C_OUT Output 50% flat field 150Ω to ground

17 TV_G_OUT Output 50% flat field 150Ω to ground

18 TV_B_OUT Output 50% flat field 150Ω to ground

19 V12 Supply 12V N/A

20 TV_SS_OUT Output 12V 10kΩ to ground

21 TV_OUTL Output 1VRMS, 1kHz 10kΩ to ground

22 ENC_INL+ Input 0.25VRMS, 1kHz N/A

23 ENC_INL- Input N/A N/A

24 ENC_INLOUT Output N/A 1kΩ to ground

25 ENC_INROUT Output N/A 1kΩ to ground

26 ENC_INR- Input N/A N/A

27 ENC_INR+ Input 0.25VRMS, 1kHz N/A

28 TV_OUTR Output 1VRMS, 1kHz 10kΩ to ground
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MAX9597

SDA

SCL

DEV_ADDR

TV
SCART

V12

0.1μF

12V

VVID

0.1μF

ENC_CVBS_IN

75Ω

ENC_R/C_IN

75Ω

ENC_G_IN

75Ω

ENC_B_IN

75Ω

3.3V

+3.3V

VAUD

0.1μF

3.3V

ENC_INLOUT
ENC_INR+

ENC_INL+

ENC_INL-

ENC_INR-

ENC_INROUT

VIDEO
ENCODER

μC

STB CHIP

STEREO
AUDIO

DACS WITH
DIFFERENTIAL

OUTPUTS

TV_OUTR
300Ω

VAUD

CPVSS
TV_OUTL

300Ω

VAUD

CPVSS
TV_SS_OUT

100Ω

V12

EP
TV_B_OUT

75Ω

VVID

GND
TV_G_OUT

75Ω

VVID

GND
TV_R/C_OUT

75Ω

VVID

GND
TV_FS_OUT

75Ω

VVID

GND
TV_CVBS_OUT

C1P

C1N

CPVSS

GND

EP

75Ω

VVID

GND

124Ω 15nF

124Ω 15nF

124Ω 15nF

124Ω 15nF

NOTE: OPTIONAL RESISTOR CAN BE PLACED
FROM AUDIO DAC OUTPUTS TO GROUND TO
DECREASE SWING AT AUDIO DAC OUTPUTS. :BAV99, SMALL-SIGNAL DIODE
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GAIN
R
R

=
⎛
⎝⎜

⎞
⎠⎟
×

2
1

4

FILTER RESPONSE vs. FREQUENCY
PCM1742 APPLICATION CIRCUIT WITHOUT THE DAC

FREQUENCY (Hz)

100k10k1k100101 1M

VIN = 0.25VRMS

GA
IN

 (d
B)

-25

-20

-15

-10

-5

0

5

10

-30

MAX9597

10μF 6.04kΩ

ENC_INL+

ENC_INL-

ENC_INLOUT

ENC_INR+
10μF 6.04kΩ

ENC_INR-

ENC_INROUT

PCM1742
DAC

3.01kΩ

3.01kΩ

390pF3.01kΩ
1.2nF

1.2nF
3.01kΩ 390pF

LEFT

RIGHT

604Ω

604Ω

NOTE: ALL RESISTORS ARE 1%.
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VOUT = IDIFF x RF

f
R C

or f
R CdB

F
dB

F
− −= =3 3

1
2 1

1
2 2π π( ) ( )

f
R R
R R

C
or f

RdB dB− −=
×

+
⎛
⎝⎜

⎞
⎠⎟

=
×3 3

1

2
1 2
1 2

1

1

2
1

π π
RR

R R
C

2
1 2

2
+

⎛
⎝⎜

⎞
⎠⎟

MAX9597

10μF 4.64kΩ

ENC_INL+

ENC_INL-

ENC_INLOUT

ENC_INR+
10μF 4.64kΩ

ENC_INR-

ENC_INROUT

CS4334
DAC

3.57kΩ

3.57kΩ

2.40kΩ

2.7nF

2.7nF
2.40kΩ

LEFT

RIGHT

1.21kΩ

1.21kΩ

NOTE: ALL RESISTORS ARE 1%.

560pF

560pF

1.21kΩ

1.21kΩ

3.3nF

3.3nF

270kΩ

270kΩ

GA
IN

 (d
B)

-50

-40

-30

-20

-10

0

10

-60

FILTER RESPONSE vs. FREQUENCY
CS4334 APPLICATION CIRCUIT WITHOUT THE DAC

VIN = 0.25VRMS

FREQUENCY (Hz)

100k10k1k100101 1M
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μ
μ

μ μ

MAX9597

ENC_INL+

ENC_INL-

ENC_INLOUT

ENC_INR+

ENC_INR-

ENC_INROUT

STB CHIP

LEFT_P

LEFT_N

RIGHT_N

RIGHT_P

C1
R2

R1

R2

R2 C2
C1

R2

R1
R2 C2

R1
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4 3

2 1

I2C INTERFACE
AND REGISTERS

MAX9597

VIDEO FILTERS

 AUDIO
WITH DirectDrive

OUTPUTS

SLOW SWITCHING
FAST SWITCHING

CHARGE PUMP

V12 VAUDVID

3.3V3.3V

EP GND

μC

VIDEO
ENCODER

STEREO
AUDIO
DAC

CVBS, Y/C

SINGLE OR
DIFFERENTIAL
STEREO AUDIO

STB CHIP

CVBS

Y

C

LEFT AUDIO

RIGHT AUDIO

I2C

N.C.
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REGISTER
ADDRESS

(HEXADECIMAL)
BIT 7 BIT 6 BIT 5 BIT 4 BIT 3 BIT 2 BIT 1 BIT 0

0x00 Not used ZCD Not used
TV audio

mute

0x01 Not used

0x02 Not used

0x03 Not used

0x04 Not used

0x05 Not used

0x06 Not used

0x07 Not used
Not

used
Not used Set TV fast switching Not used Set TV slow switching

0x08 Not used
Not

used
Not used Not used

ENC_R/C_IN
clamp

Not used Not used
Not

used

0x09 Not used

0x0A Not used

0x0B Not used

0x0C Not used

0x0D Not used
Not

used
TV_R/C_OUT TV_G_OUT TV_B_OUT TV_CVBS_OUT TV_FS_OUT

Not
used

0x10
Operating

mode
Not

used
Not used Not used Not used Not used Not used

Not
used



BIT
DESCRIPTION

7 6 5 4 3 2 1 0
COMMENTS

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

— — — — 1 — — — Chrominance bias applied at input

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 slow switching

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

— — — 0 0 — — — GND (power-on default)

— — — 0 1 — — — Not used

— — — 1 0 — — — Same level as VCR_FB_IN
Set TV fast switching

— — — 1 1 — — — VVID

BIT
DESCRIPTION

7 6 5 4 3 2 1 0
COMMENTS

— — — — — — — 0 Off
TV audio mute

— — — — — — — 1 On (power-on default)

— 0 — — — — — — Off
Zero-crossing detector

— 1 — — — — — — On (power-on default)

______________________________________________________________________________________ 27
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BIT
DESCRIPTION

7 6 5 4 3 2 1 0
COMMENTS

— — — — — — 0 — Off (power-on default)
TV_FS_OUT enable

— — — — — — 1 — On

— — — — — 0 — — Off (power-on default)
TV_CVBS_OUT enable

— — — — — 1 — — On

— — — — 0 — — — Off (power-on default)
TV_B_OUT enable

— — — — 1 — — — On

— — — 0 — — — — Off (power-on default)
TV_G_OUT enable

— — — 1 — — — — On

— — 0 — — — — — Off (power-on default)
TV_R/C_OUT enable

— — 1 — — — — — On

BIT
DESCRIPTION

7 6 5 4 3 2 1 0
COMMENTS

0 — — — — — — — Shutdown
Operating mode

1 — — — — — — — Full-power mode (power-on default)

MAX9597

TOP VIEW

26

27

25

24

10

9

11

C1
P

CP
VS

S

DE
V_

AD
DR SD

A

SC
L

12

V A
UD

TV
_S

S_
OU

T

TV
_B

_O
UT

TV
_G

_O
UT

TV
_O

UT
L

TV
_R

/C
_O

UT

GN
D

1 2

ENC_INROUT

4 5 6 7

2021 19 17 16 15

ENC_INR-

ENC_INR+

TV_CVBS_OUT

ENC_CVBS_IN

ENC_R/C_IN

ENC_G_IN

C1
N

V 1
2

3

18

28 8TV_OUTR ENC_B_IN

ENC_INLOUT

23 13 VVIDENC_INL-

22 14 TV_FS_OUTENC_INL+

+

EP*

*EXPOSED PAD. CONNECT EP TO AUDIO GROUND FOR
PROPER THERMAL AND ELECTRICAL PERFORMANCE

PROCESS: BiCMOS
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MAX9597

SDA

SCL

DEV_ADDR

TV
SCART

V12

0.1μF

12V

VVID

0.1μF

ENC_CVBS_IN

75Ω

ENC_R/C_IN

75Ω

ENC_G_IN

75Ω

ENC_B_IN

75Ω

3.3V

+3.3V

VAUD

0.1μF

3.3V

ENC_INLOUT
ENC_INR+

ENC_INL+

ENC_INL-

ENC_INR-

ENC_INROUT

VIDEO
ENCODER

μC

STB CHIP

STEREO
AUDIO

CURRENT
DACS WITH

DIFFERENTIAL
OUTPUTS

TV_OUTR
300Ω

TV_OUTL
300Ω

TV_SS_OUT
100Ω

TV_B_OUT
75Ω

TV_G_OUT
75Ω

TV_R/C_OUT
75Ω

TV_FS_OUT
75Ω

TV_CVBS_OUT

C1P

C1N

CPVSS

GND

EP

75Ω

124Ω
(RF)

15nF
(C2)

124Ω
(RF)

15nF
(C1)

124Ω
(RF)

15nF
(C2)

124Ω
(RF)

15nF
(C1)

NOTE: OPTIONAL RESISTOR CAN BE PLACED
FROM AUDIO DAC OUTPUTS TO GROUND TO
DECREASE SWING AT AUDIO DAC OUTPUTS.
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www.maxim-ic.com.cn/packages

28 TQFN-EP T2855-8 21-0140

Q
FN

 T
H

IN
.E

P
S

http://www.maxim-ic.com.cn/packages
http://pdfserv.maxim-ic.com/package_dwgs/21-0140.PDF
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www.maxim-ic.com.cn/packages

http://www.maxim-ic.com.cn/packages
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