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PART TEMP RANGE PIN-PACKAGE

MAX9598CTL+ 0°C to +70°C 40 TQFN-EP*

AUDIO CROSSPOINT
WITH DirectDrive

OUTPUTS

VIDEO
ENCODER

μC

STB CHIP

STEREO
AUDIO
DAC

I2C INTERFACE AND
REGISTERS

VIDEO FILTERS AND
CROSSPOINT

SLOW SWITCHING
FAST SWITCHING

CHARGE PUMP

MAX9598

EP GNDVID

12V

V12

3.3V

VVID

3.3V

VAUD

CVBS
TV

SCARTL/R AUDIO

RGB, Y/C, CVBS

INTERRUPT OUTPUT

I2C

RGB, Y/C, CVBS

SINGLE-ENDED
STEREO AUDIO

SLOW SWITCHING

FAST SWITCHING

RGB, Y/C, CVBS
VCR

SCARTL/R AUDIO

Y/C, CVBS

SLOW SWITCHING

FAST SWITCHING

http://www.maxim-ic.com.cn
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ABSOLUTE MAXIMUM RATINGS

ELECTRICAL CHARACTERISTICS
(V12 = 12V, VVID = VAUD = 3.3V, VGNDVID = VEP = 0V, 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.

VVID to GNDVID .......................................…………-0.3V to +4V
V12 to EP .................................................…………-0.3V to +14V
VAUD to EP ................................................…………-0.3V to +4V
EP to GNDVID .........................................…………-0.1V to +0.1V
All Video Inputs, VCRIN_FS to GNDVID ....…………-0.3V to +4V
All Audio Inputs to EP...........................…………-1V to (EP + 1V)
SDA, SCL, DEV_ADDR, INT to GNDVID …………...-0.3V to +4V
TV_SS, VCR_SS to EP ..................…………-0.3V to (V12 + 0.3V)
Current

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

Output Short-Circuit Current Duration
All Video Outputs, TVOUT_FS to VVID, GNDVID...Continuous
Audio Outputs to VAUD, EP...................................Continuous
TV_SS, VCR_SS to V12, EP ....................................Continuous

Continuous Power Dissipation (TA = +70°C)
40-Pin Thin QFN 
(derate 26.3mW/°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

Video Supply Voltage Range VVID
Inferred from video PSRR test at 3V and
3.6V

3 3.3 3.6 V

Audio Supply Voltage Range VAUD
Inferred from audio PSRR test at 3V and
3.6V

3 3.3 3.6 V

V12 Supply Voltage Range V12 Inferred from slow-switching levels 11.4 12 12.6 V

Normal operation (Note 2), with all video
outputs enabled and muted

18.2 30 mA

Low-power mode 500 1000
VVID Quiescent Supply Current IVID_Q

Shutdown 18.4 32
μA

Normal operation (Note 2) 2.7 6 mA
VAUD Quiescent Supply Current IAUD_Q

Shutdown 12 25 μA

POR state 3 100
Normal operation
(Note 2) Slow-switching output

sets to medium level
475V12 Quiescent Supply Current I12_Q

Shutdown 0.25 10

μA

VIDEO CHARACTERISTICS

DC-COUPLED INPUT

VVID = 3V 1.15

VVID = 3.135V 1.2Input Voltage Range VIN

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

VP-P

Input Current IIN VIN = 0.3V 1 5 μA

Input Resistance RIN 300 kΩ

AC-COUPLED INPUT

Sync-Tip Clamp Level VCLP Sync-tip clamp -13 -3.5 +6 mV

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

2 %
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PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS

Input Clamping Current Sync-tip clamp, VIN = 0.3V 1 2 μA

Maximum Input Source
Resistance

300 Ω

Bias Voltage VBIAS Bias circuit 0.57 0.60 0.63 V

Input Resistance Bias circuit 10 kΩ

DC CHARACTERISTICS
DC Voltage Gain Av Guaranteed by output-voltage swing 1.95 2 2.05 V/V

DC Gain Mismatch Between R,
G, and B Outputs

Guaranteed by output-voltage swing of
TV_R/C_OUT, TV_G_OUT, and TV_B_OUT;
first input signal set is VCR_R/C_IN,
VCR_G_IN, and VCR_B_IN; second signal set
is ENC_R/C_IN, ENC_G_IN, and ENC_B_IN

-2 +2 %

Sync-tip clamp (VIN = VCLP) 0.19 0.30 0.40
Output Level

Bias circuit 1.35 1.50 1.62
V

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

2.3

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

2.34 2.40 2.46

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

2.3

Output-Voltage Swing

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

2.34 2.40 2.46

VP-P

Output Short-Circuit Current 100 mA

Output Resistance ROUT 0.5 Ω

Output Leakage Current Output disabled (load detection not active) 10 μA

Power-Supply Rejection Ratio 3V ≤ VVID ≤ 3.6V 50 dB

AC CHARACTERISTICS

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

f = 11MHz 3

f = 27MHz 52Filter Attenuation
VOUT = 2VP-P,
attenuation is referred
to 100kHz f = 54MHz 55

dB

Slew Rate VOUT = 2VP-P, no filter in video path 60 V/μs

Settling Time VOUT = 2VP-P, settle to 0.1% (Note 3) 400 ns

Differential Gain DG 5-step modulated staircase, f = 4.43MHz 0.15 %

Differential Phase DP 5-step modulated staircase, f = 4.43MHz 0.6 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 are
ignored

0.3 K%

ELECTRICAL CHARACTERISTICS (continued)
(V12 = 12V, VVID = VAUD = 3.3V, VGNDVID = VEP = 0V, 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)
(V12 = 12V, VVID = VAUD = 3.3V, VGNDVID = VEP = 0V, 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

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

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

0.2 K%

Nonlinearity 5-step staircase 0.1 %

Group Delay Distortion 100kHz ≤ f ≤ 5MHz, outputs are 2VP-P 11 ns

Glitch Impulse Caused by
Charge-Pump Switching

Measured at outputs 100 pVs

Peak Signal-to-RMS Noise 100kHz ≤ f ≤ 5MHz 70 dB

Power-Supply Rejection Ratio f = 100kHz, 100mVP-P 42 dB

Output Impedance f = 5MHz 2 Ω
Video Crosstalk f = 4.43MHz -46 dB

Reverse Isolation
VCR SCART inputs to encoder inputs, full-
power mode with VCR being looped
through to TV, f = 4.43MHz

92 dB

Pulldown Resistance
Enable VCR_R/C_OUT pulldown through
I2C interface

4.6 7.5 Ω

AUDIO CHARACTERISTICS

Voltage Gain VIN = -0.707V to +0.707V 3.95 4 4.05 V/V

Gain Mismatch VIN = -0.707V to +0.707V -1.5 +1.5 %

Flatness f = 20Hz to 20kHz, 0.25VRMS input 0.006 dB

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

230 kHz

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

300 pF

Input Resistance VIN = -0.707V to +0.707V 10 MΩ
Input Bias Current VIN = 0V 500 nA

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

Output DC Level No input signal, VIN grounded -3 +3 mV

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

RL = 3.33kΩ, f = 1kHz, 0.25VRMS input 0.0014Total Harmonic Distortion Plus
Noise RL = 3.33kΩ, f = 1kHz, 0.5VRMS input 0.001

%

Output Impedance f = 1kHz 0.4 Ω
DC 75 100

Power-Supply Rejection Ratio
f = 1kHz 90

dB

Mute Suppression f = 1kHz, 0.25VRMS input 110 dB

Audio Crosstalk f = 1kHz, 0.25VRMS input 92 dB
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ELECTRICAL CHARACTERISTICS (continued)
(V12 = 12V, VVID = VAUD = 3.3V, VGNDVID = VEP = 0V, 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

Crosstalk
Video input: f = 15kHz, 1VP-P signal,
Audio input: f = 15kHz, 0.5VRMS signal

92 dB

CHARGE PUMP

Switching Frequency 580 kHz

FAST SWITCHING

Input Low 0.4 V

Input High Level 1 V

Input Current 10 μA

Output Low Voltage IOL = 0.5mA 0.1 V

Output High Voltage IOH = 0.5mA VVID - 0.1 V

Output Resistance 7 Ω
Rise Time 143Ω to GNDVID 12 ns

Fall Time 143Ω to GNDVID 10 ns

SLOW SWITCHING

Input Low Voltage 2 V

Input Medium Voltage 4.5 7 V

Input High Voltage 9.5 V

Input Current 70 100 μA

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

DIGITAL INTERFACE

Input High Voltage VIH 0.7 x VVID V

Input Low Voltage VIL 0.3 x VVID V

Input Hysteresis VHYS 0.06 x VVID V

Input Leakage Current IIH, IIL -1 +1 μA

Input Capacitance 6 pF

Input Current

0.1VVID < SDA < 3.3V, 0.1VVID < SCL <
3.3V, I/O pins of fast-mode devices must
not obstruct the SDA and SCL lines if V+ 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
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ELECTRICAL CHARACTERISTICS (continued)
(V12 = 12V, VVID = VAUD = 3.3V, VGNDVID = VEP = 0V, 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

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 (Note 4) 0 0.9 μs

Data Setup Time tHD, DAT 100 ns

Fall Time of SDA Transmitting tF
ISINK ≤ 6mA, CB = total capacitance of one
bus line in pF, tR and tF measured between
0.3VVID and 0.7VVID, CB ≤ 400pF

100 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

Interrupt Output Low Voltage IOL = 0.5mA 0.1 V

Interrupt Output Leakage Current INT high impedance 10 μA

Note 1: All devices are 100% production tested at TA = +25°C. Specifications over temperature limits are guaranteed by design.
Note 2: Normal operation mode is the POR state.
Note 3: The settling time is measured from the 50% of the input swing to the 0.1% of the final value of the output.
Note 4: A master device must provide a hold time of at least 300ns for the SDA signal (referred to VIL of the SCL signal) in order to

bridge the undefined region of SCL’s falling edge.
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VVID POWER-SUPPLY REJECTION RATIO
vs. FREQUENCY
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VIDEO VOLTAGE GAIN
vs. TEMPERATURE
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VIN = 1VP-P, 100kHz

VIDEO OUTPUT VOLTAGE
vs. INPUT VOLTAGE
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(VVID = VAUD = 3.3V, V12 = 12V, VGNDVID = VEP = 0V, video load is 150Ω to GNDVID, audio load is 10kΩ to EP, TA = +25°C, unless
otherwise noted.)
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f = 4.43MHz, FILTER
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2T RESPONSE
MAX9598 toc12

100ns/div

INPUT
200mV/div

OUTPUT
400mV/div

12.5T RESPONSE
MAX9598 toc13

400ns/div

INPUT
200mV/div

OUTPUT
400mV/div

NTC-7 VIDEO TEST SIGNAL
MAX9598 toc14

10μs/div

INPUT
0.5V/div

OUTPUT
1V/div

FIELD SQUARE-WAVE RESPONSE
MAX9598 toc15

2ms/div

INPUT
500mV/div

OUTPUT
1V/div
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INPUT SYNC-TIP CLAMP CURRENT
vs. TEMPERATURE
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VIN = 0.3V

(VVID = VAUD = 3.3V, V12 = 12V, VGNDVID = VEP = 0V, video load is 150Ω to GNDVID, audio load is 10kΩ to EP, TA = +25°C, unless
otherwise noted.)
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INPUT CLAMP CURRENT
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AUDIO LARGE-SIGNAL FREQUENCY 
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VAUD POWER-SUPPLY REJECTION RATIO
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VVID SUPPLY CURRENT
vs. TEMPERATURE

M
AX

95
98

 to
c2

5

TEMPERATURE (°C)

VV
ID

 S
UP

PL
Y 

CU
RR

EN
T 

(m
A)

40 6020

15

5

10

20

25

30

35

40

0
0 80

VAUD SUPPLY CURRENT
vs. TEMPERATURE
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V12 SUPPLY CURRENT
vs. TEMPERATURE
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(VVID = VAUD = 3.3V, V12 = 12V, VGNDVID = VEP = 0V, video load is 150Ω to GNDVID, audio load is 10kΩ to EP, TA = +25°C, unless
otherwise noted.)
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1 SDA

2 SCL

3 DEV_ADDR

4 INT

5 VAUD

6 C1P

7 C1N

8 CPVSS

9 ENC_INL

10 ENC_INR

11 VCR_INL

12 VCR_INR

13 TV_OUTL

14 VCR_OUTL

15 VCR_OUTR

16 TV_OUTR

17 TV_SS

18 V12

19 VCR_SS

20 TVOUT_FS

21 VCRIN_FS

22 ENC_B_IN

23 ENC_G_IN

24 VCR_B_IN

25 VCR_G_IN

26 TV_B_OUT

27 TV_G_OUT

28 GNDVID

29 VCR_R/C_IN

30 VVID

μ μ

μ

μ

μ

μ

μ μ
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31 ENC_C_IN

32 ENC_R/C_IN

33 TV_R/C_OUT

34 VCR_R/C_OUT

35 VCR_Y/CVBS_OUT

36 TV_Y/CVBS_OUT

37 VCR_Y/CVBS_IN

38 TV_Y/CVBS_IN

39 ENC_Y_IN

40 ENC_Y/CVBS_IN

EP EP

INT
μ μ

’
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MAX9598 ZERO-CROSS
DETECTOR

EP
AV = 4V/V

VAUD

EP
AV = 4V/V

VAUD

ENC_INL TV_OUTL

VCR_OUTL

VCR_INL

ZERO-CROSS
DETECTOR

CHARGE
PUMP

EP
AV = 4V/V

VAUD

EP
AV = 4V/V

VAUD

ENC_INR

VAUD
C1P
C1N

CPVSS

TV_OUTR

VCR_OUTR

VCR_INR
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+VDD

-VDD

GND
VOUT

CONVENTIONAL DRIVER-BIASING SCHEME

DirectDrive BIASING SCHEME

VDD/2

VDD

GND

VOUT
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MAX9598

AV = 2V/V

TV_Y/CVBS_IN

MUTE

TV_Y/CVBS_OUT

LOAD SENSE

AV = 2V/V VCR_Y/CVBS_OUT

LOAD SENSE

CLAMP

VCR_Y/CVBS_IN CLAMP

ENC_Y/CVBS_IN CLAMP

ENC_Y_IN CLAMP

ACTIVITY DETECT

ACTIVITY DETECT

ACTIVITY DETECT

ACTIVITY DETECT

LPF

LPF

AV = 2V/V

MUTE

TV_R/C_OUT

AV = 2V/V VCR_R/C_OUT

VCR_R/C_IN CLAMP/BIAS

ENC_R/C_IN CLAMP/BIAS

ENC_C_IN CLAMP/BIAS

LPF

LPF

AV = 2V/V

MUTE

TV_G_OUT
VCR_G_IN CLAMP

ENC_G_IN CLAMP LPF

AV = 2V/V

MUTE

TV_B_OUT
VCR_B_IN CLAMP

ENC_B_IN CLAMP LPF

AV = 1V/V

VCRIN_FS

0.7V

VVID

GNDVID
TVOUT_FS

TO I2C

AV = 1V/V
V12

+6V

EP

TV_SS

x1

TO I2C

AV = 1V/V
V12

+6V

EP

VCR_SS

x1
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μ

μ

±

μ

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
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MAX9598 fig04

10μs/div

500mV/div

0V

MAX9598 fig05

20μs/div

500mV/div

0V

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
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W
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SCL

SDA

START
CONDITION

STOP
CONDITION

REPEATED 
START CONDITION

START 
CONDITION

tHD, STA

tSU, STA
tSU, STA tSP

tBUF

tSU, STOtLOW

tSU, DAT

tHD, DAT

tHIGH

tR tF



W
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SCL

SDA

S Sr P

1SCL

START
CONDITION

SDA

2 8 9

CLOCK PULSE FOR
ACKNOWLEDGMENT

ACKNOWLEDGE

NOT ACKNOWLEDGE

DEV_ADDR B7 B6 B5 B4 B3 B2 B1 B0
WRITE ADDRESS

(hex)
READ ADDRESS

(hex)

GNDVID 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



W

W

W
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A0SLAVE ADDRESS REGISTER ADDRESS DATA BYTE

ACKNOWLEDGE FROM MAX9598

R/W 1 BYTE

AUTOINCREMENT INTERNAL
REGISTER ADDRESS POINTER

ACKNOWLEDGE FROM MAX9598

ACKNOWLEDGE FROM MAX9598

B1 B0B3 B2B5 B4B7 B6

S AA P

1 BYTE

AUTOINCREMENT INTERNAL
REGISTER ADDRESS POINTER

ACKNOWLEDGE FROM MAX9598

ACKNOWLEDGE FROM MAX9598

B1 B0B3 B2B5 B4B7 B6

A A0

ACKNOWLEDGE FROM MAX9598

R/W

S A

1 BYTE

ACKNOWLEDGE FROM MAX9598

B1 B0B3 B2B5 B4B7 B6

PASLAVE ADDRESS REGISTER ADDRESS DATA BYTE 1  DATA BYTE n



INT

INT

INT
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ACKNOWLEDGE FROM MAX9598

1 BYTE

AUTOINCREMENT INTERNAL
REGISTER ADDRESS POINTER

ACKNOWLEDGE FROM MAX9598
NOT ACKNOWLEDGE FROM MASTER

AA PA0

ACKNOWLEDGE FROM MAX9598

R/W

S A

R/WREPEATED START

Sr 1SLAVE ADDRESS REGISTER ADDRESS SLAVE ADDRESS  DATA BYTE

ACKNOWLEDGE FROM MAX9598

1 BYTE

AUTOINCREMENT INTERNAL
REGISTER ADDRESS POINTER

ACKNOWLEDGE FROM MAX9598

AA A P0

ACKNOWLEDGE FROM MAX9598

R/W

S A

R/WREPEATED START

Sr 1SLAVE ADDRESS REGISTER ADDRESS SLAVE ADDRESS  DATA BYTE

MAX9598
1μF 6.65kΩ

*R1 VALUES
DAC = CS4334/5/8/9: R1 = 4.53kΩ ±1%
DAC = PCM1742: R1 = 5.57kΩ ±1%

R1*

ENC_INL

1μF 6.65kΩ

R1*

ENC_INR

STEREO
AUDIO
DACS

μ



INT
μ

INT
μ

INT
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BIT
DESCRIPTION REGISTER

7 6 5 4 3 2 1 0
COMMENTS

00h Default

01h 0 0 0 1 1 1 0 1

06h 0 0 0 0 1 0 1 0

07h 0 0 0 1 0 0 x x (Note 5)

08h x 0 0 0 x 1 1 1 (Note 6)

09h 0 0 0 0 0 1 1 0

0Dh 0 0 1 1 1 1 1 1

Loop VCR signals to the
TV

10h 1 0 0 0 0 0 0 0

OPERATING MODE POWER CONSUMPTION (mW)

Shutdown. 0.1

Low-power mode with slow switching, CVBS input video
detection, and video load detection active only. Audio circuitry
is off.

1.7

Full-power mode WITH input video detection and video load
detection active.

71

Full-power mode WITHOUT input video detection and video
load detection active (power-on default).

70
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OPERATING MODE POWER CONSUMPTION (mW)

Full-power mode WITH input video detection and video load
detection active.

471

Full-power mode WITHOUT input video detection and video load
detection active (power-on default).

470

PIN NAME TYPE SIGNAL LOAD

5 VAUD Supply 3.3V N/A

9 ENC_INL Input 0.25VRMS, 1kHz N/A

10 ENC_INR Input 0.25VRMS, 1kHz N/A

11 VCR_INL Input None N/A

12 VCR_INR Input None N/A

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

14 VCR_OUTL Output 1VRMS, 1kHz 10kΩ to ground

15 VCR_OUTR Output 1VRMS, 1kHz 10kΩ to ground

16 TV_OUTR Output 1VRMS, 1kHz 10kΩ to ground

17 TV_SS Output 12V 10kΩ to ground

18 V12 Supply 12V N/A

19 VCR_SS Input 0 N/A

20 TVOUT_FS Output 3.3V 150Ω to ground

21 VCRIN_FS Input 0 N/A

22 ENC_B_IN Input 50% flat field N/A

23 ENC_G_IN Input 50% flat field N/A

24 VCR_B_IN Input None N/A

25 VCR_G_IN Input None N/A

26 TV_B_OUT Output 50% flat field 150Ω to ground

27 TV_G_OUT Output 50% flat field 150Ω to ground

28 GNDVID Supply 0 N/A

29 VCR_R/C_IN Input None N/A

30 VVID Supply 3.3V N/A

31 ENC_C_IN Input None N/A

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

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

34 VCR_R/C_OUT Output 50% flat field 150Ω to ground

35 VCR_Y/CVBS_OUT Output 50% flat field 150Ω to ground

36 TV_Y/CVBS_OUT Output 50% flat field 150Ω to ground

37 VCR_Y/CVBS_IN Input None N/A

38 TV_Y/CVBS_IN Input None N/A

39 ENC_Y_IN Input None N/A

40 ENC_Y/CVBS_IN Input 50% flat field N/A
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Ω

VCR
SCART

TV
SCARTAV = 2V/V

TV_R/C_OUT

AV = 2V/V
VCR_R/C_OUT

VCR_R/C_IN
BIAS

ENC_R/C_IN
BIAS

ENC_C_IN
BIAS

LPF

LPF

ON

MAX9598

75Ω

75Ω

0.1μF



Ω

Ω
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VCR
SCART

TV
SCART

AV = 2V/V
TV_R/C_OUT

AV = 2V/V
VCR_R/C_OUT

VCR_R/C_IN
BIAS

ENC_R/C_IN
BIAS

ENC_C_IN
BIAS

LPF

LPF

OFF

MAX9598

75Ω

75Ω

0.1μF

TV
SCART

MAX9598

TV_OUTR

TV_OUTL

10kΩ

10kΩ

MONO AUDIO

TV_Y/CVBS_OUT

75Ω OR GREATER

75Ω OR GREATER

75Ω

RF
MODULATOR
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MAX9598

SDA

SCL

INT

DEV_ADDR

EPC1P C1N CPVSS

1μF

0.1μF

75Ω

1μF

TV
SCART

VCR
SCART

V12

0.1μF

12V

VVID

0.1μF

ENC_Y/CVBS_IN
75Ω

75Ω

ENC_R/C_IN
75Ω

75Ω

ENC_G_IN
75Ω

75Ω

ENC_B_IN
75Ω

75Ω

ENC_Y_IN
75Ω

75Ω

ENC_C_IN
75Ω

75Ω

3.3V

+3.3V

VAUD

0.1μF

3.3V

ENC_INL
6.65kΩ

R1*

1μF

ENC_INR
6.65kΩ

R1*

1μF

VIDEO
ENCODER

μC

STB CHIP

STEREO
AUDIO
DAC

*R1 VALUES
DAC = CS4334/5/8/9: R1 = 4.53kΩ ±1%
DAC = PCM1742: R1 = 5.57kΩ ±1%

TV_OUTR
75Ω

VAUD

CPVSS
TV_OUTL

75Ω

VAUD

CPVSS
TV_SS

75Ω

V12

EP
TV_B_OUT

75Ω

VVID

GNDVID
TV_G_OUT

75Ω

VVID

GNDVID
TV_R/C_OUT

75Ω

VVID

GNDVID
TVOUT_FS

75Ω

VVID

GNDVID
TV_Y/CVBS_OUT

75Ω

VVID

GNDVID
TV_Y/CVBS_IN

75Ω

GNDVID

VVID

GNDVID

VCR_OUTR
75Ω

VAUD

CPVSS1μF

2.55kΩ

VCR_INR
7.68kΩ

VAUD

CPVSS

VCR_OUTL
75Ω

VAUD

CPVSS1μF

2.55kΩ

VCR_INL
7.68kΩ

VAUD

CPVSS

75Ω

VCRIN_FS

VVID

GNDVID

VCR_SS
75Ω

V12

EP

VCR_R/C_OUT
75Ω

VVID

GNDVID

VCR_Y/CVBS_OUT
75Ω

VVID

GNDVID

0.1μF

75Ω

VCR_B_IN
75Ω

VVID

GNDVID

0.1μF

75Ω

VCR_Y/CVBS_IN
75Ω

VVID

GNDVID

0.1μF

75Ω

VCR_G_IN
75Ω

VVID

GNDVID

0.1μF

VCR_R/C_IN
75Ω

VVID

GNDVID
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REGISTER
ADDRESS

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

00h Not used ZCD Not used
TV audio
output
mute

01h Not used Not used Not used
Interrupt
enable

VCR audio selection TV audio selection

02h Not used

03h Not used

04h Not used

05h Not used

06h Not used Not used TV G and B video switch TV video switch

07h Not used Not used Not used Set TV fast switching Not used Set TV slow switching

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 VCR slow

switching

0Ah Not used

0Bh Not used

0Ch Not used

0Dh
VCR_Y/CV
BS_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

Not used

10h Operating mode Not used
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REGISTER
ADDRESS

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

0Eh Not used
Power-on

reset
Not used

VCR slow-switch input
status

TV slow-switch input
status

0Fh Not used
ENC_Y_IN
input video
detection

ENC_Y/CVBS_IN
input video
detection

VCR CVBS
output load

VCR CVBS
input video
detection

TV CVBS
output load

TV CVBS
input video
detection

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)

BIT
DESCRIPTION

7 6 5 4 3 2 1 0
COMMENTS

0 0 Encoder audio

0 1 VCR audio

1 0 Not used
Input Source for TV Audio

1 1 Mute (power-on default)

0 0 Encoder audio

0 1 VCR audio

1 0 Not used
Input Source for VCR Audio

1 1 Mute (power-on default)

0 Disabled (power-on default)
Interrupt Enable

1 Enabled



28 ______________________________________________________________________________________

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 MUTE

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)

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 GNDVID (power-on default)

0 1 Not used

1 0 Same level as VCR_FB_IN
Set TV Fast Switching

1 1 VVID
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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 MUTE

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)
ENC_R/C_IN Clamp/Bias

1 Chrominance bias applied at input

0 DC restore clamp active at input (power-on default)
VCR_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 VCR 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).

VCR_R/C_OUT Ground

1
Ground. Pulldown on TV_R/C_OUT is on, the output
amplifier driving VCR_R/C_OUT turns off.
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BIT
DESCRIPTION

7 6 5 4 3 2 1 0
COMMENTS

0 Off (power-on default)
TVOUT_FS Enable

1 On

0 Off (power-on default)
TV_Y/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

0 Off (power-on default)
VCR_R/C_OUT Enable

1 On

0 Off (power-on default)
VCR_Y/CVBS_OUT Enable

1 On

BIT
DESCRIPTION

7 6 5 4 3 2 1 0
COMMENTS

0 0 Shutdown.

0 1
Low-power mode with slow switching, CVBS input video
detection, and video load detection active only, audio circuitry
is off.

1 0
Full-power mode WITH input video detection and video load
detection active.

Operating Mode

1 1
Full-power mode WITHOUT input video detection and video
load detection active (power-on default).
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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-Switching Input Status

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-Switching Input Status

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

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

1 V_DIG is high enough for digital logic to operate

BIT
DESCRIPTION

7 6 5 4 3 2 1 0
COMMENTS

0 No video detected
TV CVBS Input Video Detection

1 Video detected

0 No load connected
TV CVBS Output Load

1 Load connected

0 No video detected
VCR CVBS Input Video Detection

1 Video detected

0 No load connected
VCR CVBS Output Load

1 Load connected

0 No video detectedENC_Y/CVBS_IN Input Video
Detection 1 Video detected

0 No video detected
ENC_Y_IN Input Video Detection

1 Video detected
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MAX9598

SDA

SCL

INT

DEV_ADDR

EPC1P C1N CPVSS

1μF

0.1μF

75Ω

1μF

TV
SCART

VCR
SCART

V12

0.1μF

12V

VVID

0.1μF

ENC_Y/CVBS_IN

75Ω

ENC_R/C_IN

75Ω

ENC_G_IN

75Ω

ENC_B_IN

75Ω

ENC_Y_IN

75Ω

ENC_C_IN

75Ω

3.3V

3.3V

VAUD

0.1μF

3.3V

ENC_INL
6.65kΩ

R1*

1μF

ENC_INR
6.65kΩ

R1*

1μF

VIDEO
ENCODER

μC

STB CHIP

STEREO
AUDIO
DAC

*R1 VALUES
DAC = CS4334/5/8/9: R1 = 4.53kΩ ±1%
DAC = PCM1742: R1 = 5.57kΩ ±1%

TV_OUTR
75Ω

TV_OUTL
75Ω

TV_SS
75Ω

TV_B_OUT
75Ω

TV_G_OUT
75Ω

TV_R/C_OUT
75Ω

TVOUT_FS
75Ω

TV_Y/CVBS_OUT
75Ω

TV_Y/CVBS_IN

GNDVID

VCR_OUTR
75Ω

1μF

2.55kΩ

VCR_INR
7.68kΩ

VCR_OUTL
75Ω

1μF

2.55kΩ

VCR_INL
7.68kΩ

75Ω

VCRIN_FS

VCR_SS
75Ω

VCR_R/C_OUT
75Ω

VCR_Y/CVBS_OUT
75Ω

0.1μF

75Ω

VCR_B_IN

0.1μF

75Ω

VCR_Y/CVBS_IN

0.1μF

75Ω

VCR_G_IN

0.1μF

VCR_R/C_IN
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PROCESS: BiCMOS

MAX9598

THIN QFN
(6mm x 6mm)

TOP VIEW

35

36

34

33

12

11

13

SC
L

IN
T

VA
UD C1

P

C1
N

14

SD
A

TV
_G

_O
UT

VC
R_

G_
IN

VC
R_

B_
IN

GN
DV

ID

VC
R_

R/
C_

IN

VV
ID

EN
C_

G_
IN

EN
C_

B_
IN

1 2

+

VCR_R/C_OUT

4 5 6 7

27282930 26 24 23 22

VCR_Y/CVBS_OUT

TV_Y/CVBS_OUT

V12

TV_SS

TV_OUTR

VCR_OUTR

DE
V_

AD
DR

TV
_B

_O
UT

3

25

37VCR_Y/CVBS_IN VCR_OUTL

38

*EP = EXPOSED PAD

EP*
39

40

TV_Y/CVBS_IN

ENC_Y_IN

ENC_Y/CVBS_IN

TV_OUTL

VCR_INR

VCR_INL

TV_R/C_OUT

32

15

VCR_SSENC_R/C_IN

31

16

17

18

19

20 TVOUT_FS

CP
VS

S

EN
C_

IN
L

EN
C_

IN
R

VC
RI

N_
FS

8 9 10

21

ENC_C_IN
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www.maxim-ic.com.cn/packages

Q
FN

 T
H

IN
.E

P
S

40 TQFN-EP T4066+3 21-0141

http://www.maxim-ic.com.cn/packages
http://pdfserv.maxim-ic.com/package_dwgs/21-0141.PDF
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www.maxim-ic.com.cn/packages

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