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ABSOLUTE MAXIMUM RATINGS

(Voltages with respect to GND.)

........................................................................... -0.3V to +3V

-0.1Vto +0.1V

IN L -0.3V to (Vpp + 0.3V)
OUT, NO_,

COM_ ., (The greater of Vss and -1V) to (Vpp + 0.3V)
SDA, SCL, DEV_ADDR, LCF ..ot -0.3V to +4V
CAP -0.3V to (Vpp + 0.3V)
CAN o (Vss - 0.3V) to +0.3V
VG e -3V to +0.3V

Duration of OUT Short Circuit

to VDD, GND, and VSS....cooovviiiiiiieeeeeeeeeee e Continuous
Continuous Current L

IN, SDA, SCL, DEV_ADDR, LCF........ccoooiiiiiei +20mA

NO_, COM_ .ot +100mA

Continuous Power Dissipation (Ta = +70°C)
16-Pin TQFN (derate 15.6mW/°C above +70°C) ........ 1250mwW

Operating Temperature Range ..............ccccoo.... -40°C to +125°C
Junction Temperature ...........ccoovooiiiiiiii +150°C
Storage Temperature Range ............... -65°C to +150°C

Lead Temperature (soldering, 10S) ............... ................ +300°C

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.

ELECTRICAL CHARACTERISTICS

(Vpbp = +1.8V, GND = 0V, OUT has RL = 150Q2 connected to GND, transparent sync-tip clamp enabled, C1 = Co = 1uF, Ta = TmIN to
TmAX, unless otherwise noted. Typical values are at Ta = +25°C.) (Note 1)

PARAMETER SYMBOL CONDITIONS IN TYP MAX UNITS
Supply Voltage Range VDD Guaranteed by PSRR 1.700 2.625 \
i Filter enabled 3.1 54
Supply Current Iob No load, full operation . . mA
mode Filter disabled 2.9 5.1
Sleep-Mode Supply Current No load 3 pA
Shutdown Supply Current ISHDN 0.2 10 uA
) Shutdown mode 0.2
Switch-Only Supply Current pA
Charge-pump-only mode 520
Output Load Detect Threshold RL to GND, Vsync-TIP < 13mV 200 Q
DC-COUPLED INPUT
1.7V = Vpp = 2.625V 0 262.5
Input Voltage Range Guaranteed by output- 5375V =V mv
voltage swin : =VDD =
g g 5 625V 0 325
Input Current B IN =130mV 2 3.2 uA
Input Resistance RIN 10mV < IN < 250mV 280 kQ
Output Level IN = 80mV -75 +5 +75 mV
AC-COUPLED INPUT
Sync-Tip Clamp Level VeLp CiN = 0.1pF -8 0 +11 mV
1.7V < Vpp = 2.625V 252.5
Input-Voltage Swing Guaranteed by output- 5375V <V mVp.p
voltage swing ' = VDD = 3205 i
2.625V
Percentage reduction in sync pulse at output,
S Crush 1.6 %
yne Lrus RSOURCE = 37.5Q, CIN = 0.1pF °
Input Clamping Current IN =130mV 2 3.2 pA
Line-Time Distortion CiN = 0.1pF 0.2 %
l\/Ilmlmum Input Source o5 0
Resistance
Output Level IN = 80mV -75 +5 +75 mV
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ELECTRICAL CHARACTERISTICS (continued)

(Vpbp = +1.8V, GND = 0V, OUT has R = 150Q2 connected to GND, transparent sync-tip clamp enabled, C1 = C2 = 1uF, TaA = TMIN to
TmAx, unless otherwise noted. Typical values are at Ta = +25°C.) (Note 1)

PARAMETER | symBoL | CONDITIONS | N TYP  mAX | uniTs
DC CHARACTERISTICS
DC Voltage Gain Ay Guaranteed by output-voltage swing (Note 2) 7.84 8 8.16 VIV
0V < V|N = 262.5mV,
DC-coupled input 2.058 21 2142
1.7V <= Vpp =< 2.625V
Output-Voltage Swing oo OV'<ViN = Vpp
252.5mVp.p, 1.979 2.02 2.061
AC-coupled input
2.375V < Vpp = 2.625V, OV < V|N =< 325mV 2.548 2.6 2.652
Power-Supply Rejection Ratio psrRr |17V = VDD = 2.625V, measured between 758 | g 60 dB
load resistors
Shutdown Input Resistance 0V <IN =VpDp 2.8 MQ
Output Resistance Rout OUT =0V, -5mA < I .oaD = +5mA 0.1 Q
Shutdown Output Resistance 0V < OUT = Vpp 32 MQ
Shutdown OUT Leakage Current 1 pA
L Sourcing 82
Output Short-Circuit Current — mA
Sinking 32
AC CHARACTERISTICS (FILTER ENABLED)
+1dB passband 7.5 MHz
Standard-Definition OUT = 2Vp-p, _ [f=55MHz 0
R truction Filt reference frequency is
econstruction Filter 100kHz f=9.3MHz -3 dB
f=27MHz -49
) ) , f = 3.568MHz 0.63
Differential Gain DG %
f=4.43MHz 0.93
) , f = 3.58MHz 0.50
Differential Phase DP Degrees
f=4.43MHz 0.63
2T = 200ns, bar time is 18us, the beginning
2T Pulse-to-Bar K Rating 2.5% and the ending 2.5% of the bar time is 0.1 K%
ignored
2T Pulse Response 2T = 200ns 0.3 K%
2T = 200ns, bar time is 18us, the beginning
2T Bar Response 2.5% and the ending 2.5% of the bar time is 0.2 K%
ignored
Nonlinearity 5-step staircase 0.1 %
Group-Delay Distortion 100kHz < f < 5BMHz, OUT = 2Vp.p 21 ns
Peak Signal to RMS Noise 100kHz < f < 5BMHz 65 dB
Power-Supply Rejection Ratio PSRR f = 100kHz, 100mVp-p 47 dB
Output Impedance f =5MHz, IN = 80mV 7.5 Q
Shutdown OUT-to-IN Isolation f < 5.56MHz 102 dB
Shutdown IN-to-OUT Isolation f < 5.5MHz 98 dB

MAXIM 3
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ELECTRICAL CHARACTERISTICS (continued)

(Vpbp = +1.8V, GND = 0V, OUT has RL = 150Q2 connected to GND, transparent sync-tip clamp enabled, C1 = Co = 1yF, TA = TMIN to
Tmax, unless otherwise noted. Typical values are at Ta = +25°C.) (Note 1)

PARAMETER | SYMBOL | CONDITIONS MIN TYP MAX UNITS
AC CHARACTERISTICS (FILTER DISABLED)
Small-Signal -3dB Bandwidth OUT = 100mVp-p 40.7 MHz
Large-Signal -3dB Bandwidth OUT = 2Vp-p 9.8 MHz
Small-Signal 1dB Flatness OUT = 100mVp.-p 32.8 MHz
Large-Signal 1dB Flatness OUT = 2Vp.p 7.2 MHz
Slew Rate OUT = 2V step 35 V/us
Settling Time to 0.1% OUT = 2V step 230 ns
) ) ) f = 3.68MHz 0.63
Differential Gain DG %
f = 4.43MHz 0.94
. ) f = 3.58MHz 0.50
Differential Phase P Degrees
f=4.43MHz 0.64
2T = 200ns, bar time is 18us, the beginning
2T Pulse-to-Bar K Rating 2.5% and the ending 2.5% of the bar time is 0.1 K%
ignored
2T Pulse Response 2T = 200ns 0.2 K%
2T = 200ns, bar time is 18us, the beginning
2T Bar Response 2.5% and the ending 2.5% of the bar time is 0.2 K%
ignored
Nonlinearity 5-step staircase 0.1 %
Group-Delay Distortion 100kHz < f < 5SMHz, OUT = 2Vp-p 15 ns
Peak Signal to RMS Noise 100kHz < f < 5MHz 69 dB
Power-Supply Rejection Ratio PSRR f = 100kHz, 100mVp-p 42 dB
Output Impedance f=5MHz, IN = 80mV 7.5 Q
Shutdown OUT-to-IN Isolation < 5.5MHz 102 dB
Shutdown IN-to-OUT Isolation < 5.5MHz 98 dB
CHARGE PUMP
Switching Frequency 325 625 1150 kHz
ANALOG SWITCHES
= Normal range 1.2 2.2
On-Resistance (Note 3) Ron Icom_ = 10mA, 9 Q
VNo_ =0V Extended range 1.2 2.2
Normal range, 53
On-Resistance Flatness VNo_ =0V, 1V, Vb
Notes 3. 4 RFLAT(ON) | lcom_ = 10mA Q
(Notes 3, 4) Extended range, VNO_ = 03 11
-0.9V, 0V, +1.2V, Vpbp ' '
NO_ Off-Leakage Current Vpp = 2.625V, Vcom_ = 0.3V, 2.3V, )
Normal Range INO_(OFFIN VNO_ = 2.3V, 0.3V; Ta = +25°C (Notes 3, 5) 100 +100 nA
COM_ On-Leakage Current Vpp = 2.625V, VNO_ = high-Z,
| - -1 1 A
Normal Range COM_(ONIN Vcom_ = 0.3V, 2.3V; Ta = +25°C (Notes 3, 5) 00 +100 :
NO_ Off-Leakage Current, INO_(OFFIE Vpp = 2.625V, Vcom_ = -0.6V, +2.3V; -100 +100 nA

Extended Range

VNO_ = +2.3V, -0.6V; Ta = +25°C (Notes 3, 5)

MAXIMN
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ELECTRICAL CHARACTERISTICS (continued)

(Vpbp = +1.8V, GND = 0V, OUT has RL = 150Q2 connected to GND, transparent sync-tip clamp enabled, C1 = Co = 1yF, TA = TMIN to
Tmax, unless otherwise noted. Typical values are at Ta = +25°C.) (Note 1)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS
COM_ On-Leakage Current, Vpp = 2.625V, VNO_ = high-Z, )
Extended Range ICOMONE | ygou_ = 06V, +23V; Ta = +25°C (Notes 3,5) | ' +100 | A
) VNo_ = 0.9V, RL = 300Q, C| = 35pF,
Turn-On Time toN Figure 1 (Note 6) 310 ns
) ) VNO_ = 0.9V, R = 300Q, C|_ = 35pF,
Turn-Off Time tOFF Figure 1 (Note 6) 372 ns
Charge Injection Q V_GEN = 0.9V, Reen = 02, CL = 1nF, 60 pC
Figure 2
. VNO = 1Vp-p, RL = 50Q, f=10MHz 49
Off-Isolation V - ) dB
IS0 | cL = 5pF, Figure 1 f= 1MHz 69
On-Channel -3dB Bandwidth Bw | VNO-=0dBm, RsouRce = 50% AL = 509, 280 MHz
CL = 5pF, Figure 1
Total Harmonic Distortion THD Vcom_ = 1Vp-p, RL = 600Q 0.037 %
Charge-Pump Noise Extended range, RL = 50Q 1.2 mVp-p
NO_ Off-Capacitance CoFF f=1MHz 21 pF
Switch On-Capacitance CoN f=1MHz 53 pF
CROSSTALK
Switch 1, 2 closed; f = 10MHz -71
Switch to Switch VNO_ = 1Vp-p, RL = 509, dB
CL = 5pF, Figure 1 f=1MHz -88
Switch 1, 2 open; video f=10MHz -44
NO_to OUT circuitry enabled, dB
VNO_ = 1Vp.p f=1MHz -78
Switch 1, 2 closed; video circuitry enabled,
OUT to NO_ f = 20kHz, OUT = 2Vp.p, RL = 509, -94 dB
CL = 5pF
Switch 1, 2 closed; video circuitry disabled,
IN'to COM_ f = 20kHz, IN = 0.25Vp-p, R = 600Q 89 aB
Switch 1, 2 closed; video circuitry enabled,
OUT to COM_ f = 20kHz, OUT = 2Vp-p, RL = 509, -94 dB
CL = 5pF
CMOS DIGITAL INPUTS (SDA, SCL, DEV_ADDR)
0.3 x
Input Low Voltage vV vV
p g IL VoD
. 0.7 x
Input High Voltage V \%
p g g IH VoD
Input Hysteresis 275 mV
Input Leakage Current e, hH -10 +10 pA
Input Capacitance CIN 15 pF
W AXIWV 5
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ELECTRICAL CHARACTERISTICS (continued)

(Vpbp = +1.8V, GND = 0V, OUT has RL = 150Q2 connected to GND, transparent sync-tip clamp enabled, C1 = Co = 1yF, TA = TMIN to
Tmax, unless otherwise noted. Typical values are at Ta = +25°C.) (Note 1)

PARAMETER | SYMBOL | CONDITIONS MIN TYP MAX UNITS
DIGITAL OUTPUTS (SDA, LCF)
Vpp > 2V 0.4
Output Low Voltage VoL loL = 3mA 0.2 x V
VpDp < 2V
VbD
Output High Leakage Current loH VouT = Vbb 1 pA
SERIAL INTERFACE TIMING (Figure 3)
Serial Clock Frequency fscL 0 400 kHz
Bus Free Time Bgtween STOP {BUF 13 us
and START Conditions
ggl:dﬁ;gnne (Repeated) START tHD.STA 06 us
SCL Pulse-Width Low tLow 1.3 us
SCL Pulse-Width High tHIGH 0.6 us
Data Hold Time tHD,DAT 0 900 ns
Data Setup Time tSU,DAT 100 ns
Bus Capacitance Cs 400 pF
?i?nﬁéand SCL Receiving Rise - (Note 7) O??SB 300 ns
%Er)nAe and SCL Receiving Fall - (Note 7) 02.?C+B 300 ns
20 +
SDA Transmitting Fall Time i (Note 7) VoD = 1.7V 0.1Cg 250 ns
VpD = 2.625V 0 250
Setup Time for STOP Condition tsu,sSTO 0.6 us
Pulse Width of Suppressed Spike tsp 0 50 ns

Note 1: All devices are 100% production tested at Ta = +25°C. Specifications over temperature are guaranteed by design.

Note 2: Voltage gain (Ay) is a two-point measurement in which the output-voltage swing is divided by the input-voltage swing.

Note 3: Normal range: charge pump disabled. Extended range: charge pump enabled. In extended range mode, the switch input
can swing from -0.9V to Vpp.

Note 4: Flatness is defined as the difference between the maximum and minimum values of on-resistance as measured at the speci-
fied voltages.

Note 5: Not production tested, guaranteed by design.

Note 6: toN and torr are measured from the end of the writing of register 0x00 until COM reaches 90% of the output voltage. See
Figure 1.

Note 7: Cp is in picofarads.
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REEFRE

(Vpbp = +1.8V, GND = 0V, mode 2 (Table 6), video output has R = 150Q connected to GND, video filter enabled, Ta = +25°C,
unless otherwise noted.)

GAIN (dB)

GAIN (dB)

5

20

-3

SMALL-SIGNAL GAIN
vs. FREQUENCY

FLTEN = 0°TT[]

|
\ N

MAX9507 toc01

FLTEN =1 \

\

\

L u

il

M

10M
FREQUENCY (Hz)

100M

LARGE-SIGNAL GAIN FLATNESS
vs. FREQUENCY

1G

MAX9507 toc04

FLTEN =0

VOPT

=2Vp-p
LI

100k

POWER-SUPPLY REJECTION RATIO

M 10M

FREQUENCY (Hz)

vs. FREQUENCY

100M

MAX9507 toc07

N\

10k

100k

M
FREQUENCY (Hz)

10M

100M

DELAY (ns) GAIN (dB)

QUIESCENT SUPPLY CURRENT (mA)

-3

100
90
80
70
60
50
40
30
20

4.0

w
[}

w
o

)
o

2.0

SMALL-SIGNAL GAIN FLATNESS

vs. FREQUENCY

IAX9507 toc02

FLTEN
N

FLTEN =1 B

Mg

100k

LY 10M
FREQUENCY (Hz)

LARGE-SIGNAL

GROUP DELAY vs. FREQUENCY

100M

Vou = 2Vp-p

IAX9507 toc05

—

|
\
\

v\

/

LTl \

FLTEN =0 i

100k

™

10M 100M
FREQUENCY (Hz)

QUIESCENT SUPPLY CURRENT
vs. TEMPERATURE

1G

FLTEN=1

MAX9507 toc08

| |

FLTEN=0

-50

-25

0

25 50 75
TEMPERATURE (°C)

100

125

GAIN (dB)

DELAY (ns)

VOLTAGE GAIN (V/V)

20

-20

-40

-60

-80

-100

LARGE-SIGNAL GAIN
vs. FREQUENCY

MAX9507 toc03

FLTEN =0
N
N

Vour = 2Vp-p
A

Y

v

100k

100
90
80
70
60
50
40
30
20

N N N N ®©® o® o o @ o©
® m® O v o o = = N
S O © 4o & 4O o o o

M

10M 100M 1G
FREQUENCY (Hz)

SMALL-SIGNAL
GROUP DELAY vs. FREQUENCY

\VouT = 100mVe.p

IAX9507 toc06

p~
FLTEN=0 X

L L N

100k

M

10M 100M 16
FREQUENCY (Hz)

VOLTAGE GAIN

vs. TEMPERATURE

MAX9507 toc09

-50

-25

0

25 50 75 100 125
TEMPERATURE (°C)

MAXIN




OUTPUT VOLTAGE (V)

DIFFERENTIAL GAIN (%)

DIFFERENTIAL PHASE (deg)
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REEEREGEE)

(Vpp = +1.8V, GND = 0V, mode 2 (Table 6), video output has R = 150Q connected to GND, video filter enabled, Ta = +25°C,
unless otherwise noted.)
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REFIHEERE)
(Vpp = +1.8V, GND = 0V, mode 2 (Table 6), video output has R = 150Q connected to GND, video filter enabled, Ta = +25°C,
unless otherwise noted.)
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REFIHEEEE)
(Vpp = +1.8V, GND = 0V, mode 2 (Table 6), video output has R = 150Q connected to GND, video filter enabled, Ta = +25°C,
unless otherwise noted.)
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xR2. MEL X% (0x00)

BIT NAME FUNCTION
1 = Analog switch 2 closed.

B7 W2EN

S 0 = Analog switch 2 open.

1 = Analog switch 1 closed.

B6 SWIEN 0 = Analog switch 1 open.

B4 STEN 1 = Transparent sync-tip clamp enabled, the input can be DC- or AC-coupled.
0 = Transparent sync-tip clamp disabled, the input must be DC-coupled.
1 = Video filter enabled.

B3 FLTEN 0 = Video filter disabled (bypassed).

B SPEN 1 = Signal path enabled* (SPEN overrides the ASPEN setting).
0 = Signal path disabled.
1 = Charge pump enabled (CPEN overrides the ACPEN setting).

BO CPEN .
0 = Charge pump disabled.

NEBHIEERS IS, Fr—IRTHA =TSN E N VI ESNDETEBREBN A VIIBDDEHEET,

R3. EFFAAREL X5 (0x01)

BIT NAME FUNCTION
. 1 = Load detected.
B7 LOAD 0 = No load detected.
B3 LCFEN 1 = Changes to the v!deo load will trigger LCF to pull low.
0 = Changes to the video load are not reported.
B1 ASPEN 1= Erjable automan(; control of the v@eo S|gnal path™.
0 = Disable automatic control of the video signal path.
1 = Enable automatic control of the charge pump***.
BO ACPEN 0 = Disable automatic control of the charge pump.

*EFAamREEEA A —TI)L(ASPEN = 1&/zIFACPEN = 1)DEEDETFTRAT—FY R &RTHWMWUERE Y b LCFEN =1

DIFE. COEY haGHRDE. [CFIZIM 0 TENET,
*SPEN = 0DI55.

A x—=TIZENET,

EFFBENBHEINTF v — IR T =T IlenTE M) VTdEnd & E5REBIIEENIC

**CPEN = 0ODI5&. EFFAFMIBRHENE L. Fr— IR TIFEBRNICA R—TIIEShET,
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SIDE_VIEW TME: pACKAGE OUTLINE
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APPROVAL DODUMENT CONTROL NO. REV. 1
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PG [ eas 1253 16133 EXPOSED PAD VARIATIONS
REF. | MIN. [NOM. [MAX. | MIN. [NOM. [MAX. | MIN. JNOM. [MAX o =
RS, PNID | JEDEC
A |070 [075 |0.80 [0.70 [0.75 |0.80 | 0.70 | 0.75 | 080 CODES o Tro Tomc T Trow Tvc
b 10251030 {035 ) 0201025 1030 | 020 {025 | 030 TQ833-1 025 | 070 | 125 | 025 |070 | 125 | 0.35x45° |wEEC
D {290)500]310 | 2901300 {310 | 290 ]300 | 310 T1233-1 095 | 110 [ 125 [T0os [110 [1.25 | 085x4s° | weED
E |290300)310 [290 [3.00 }3.10 | 2.90 ] 3.00 | 3.10 T1233-3 095 | 110 | 125 [ o095 [110 [ 125 | 035x45° | weeD-
3 0.65 BSC. 0.50 BSC. 0.50 BSC.
T1233-4 005 | 110 [125 | 095 [110 | 125 [ 0as5x4s° |weeD-1
L [os5 Joss Jos Joas Joss Joss [ 030 [0 Jos0
N 8 12 16 T16332 095 | 110 | 125 [ o095 [110 | 125 | 035x45° [wEED-2
ND 2 3 2 Tic3aF3 | 065 | 080 | 095 | 065 |080 |095 | 0225x45° |wEED2
NE B 3 p T1633FH-3 | 065 |080 [095 |o065 [080 |095 [o0205x45° |wEED2
a1 | o JoozJoos | o Jooefoos | o Joo2]oos T1633-4 095 | 110 [125 [ 095 [110 [ 125 | 035x45° |weED-2
o 20 FEF 020 FEF 020 FEF T1633-5 095 | 110 | 125 | 005 | 110 | 125 | 035x45° |weED2
kK Joos | - T - Joos - T - Toos[ -1 -

NOTES

1. DIMENSIONING & TOLERANCING CONFORM TO ASME Y14.5M-1994.
2. ALL DIMENSIONS ARE IN MILLIMETERS. ANGLES ARE IN DEGREES
3. N IS THE TOTAL NUMBER OF TERMINALS.
THE TERMINAL #1 IDENTIFIER AND TERMINAL NUMBERING CONVENTION SHALL CONFORM TO
JESD 95-1 SPP-012. DETAILS OF TERMINAL #1 IDENTIFIER ARE OPTIONAL, BUT MUST BE LOCATED
WITHIN THE ZONE INDICATED. THE TERMINAL #1 IDENTIFIER MAY BE EITHER A MOLD OR
MARKED FEATURE.
A\ DIMENSION b APPLIES TO METALLIZED TERMINAL AND IS MEASURED BETWEEN 0.20 mm AND 0.25 mm
FROM TERMINAL TIP.
O\ ND AND NE REFER TO THE NUMBER OF TERMINALS ON EACH D AND E SIDE RESPECTIVELY.
7. DEPOPULATION IS POSSIBLE IN A SYMMETRICAL FASHION.
COPLANARITY APPLIES TO THE EXPOSED HEAT SINK SLUG AS WELL AS THE TERMINALS
9. DRAWING CONFORMS TO JEDEC MO220 REVISION C.
D\ MARKING IS FOR PACKAGE ORIENTATION REFERENGE ONLY. @ DALLAS /VI /JXI/VI
11. NUMBER OF LEADS SHOWN ARE FOR REFERENCE ONLY.
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