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ABSOLUTE MAXIMUM RATINGS

(Voltages with respect to GND.)

.......................................................................... -0.3V to +3V
-0.3V to (Vpp + 0.3V)
The greater of (Vss - 1V) to (Vpp + 0.3V)
.................................................... -0.3V to +4V
............................................................ -0.3Vto (Vpp + 0.3V)
............................................................ (Vss - 0.3V) to +0.3V
........................................................................... -3V to +0.3V

Duration of OUT Short Circuit to Vpp,
GND, @Nd VSS ...oviiiiiiieciieee e Continuous

Continuous Current
IN, SHDN Lo +20mA
Continuous Power Dissipation (Ta = +70°C)
8-Pin TDFN (derate 11.9mW/°C above +70°C) ......... 953.5mwW
8-Pin uMAX (derate 4.5mW/°C above +70°C).............. 362mwW
Operating Temperature Range .............cc...o.....
Junction Temperature ..........ccccoooiiiiiiiiiiie
Storage Temperature Range ...................
Lead Temperature (soldering, 10s)

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

(Vbp = SHDN = 1.8V, GND = 0V, OUT has R = 150Q2 connected to GND, C1 = C2 = 1uF, Ta = TmIN to TmAX, unless otherwise

noted. Typical values are at Ta = +25°C.) (Note 1)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
Supply Voltage Range VDD Guaranteed by PSRR 1.700 2.625 Y
Supply Current IDb No load MAX9509 51 >3 mA

MAX9510 2.9 4.9
Shutdown Supply Current ISHDN SHDN = GND 0.01 10 PA
DC-COUPLED INPUT
Input Voltage Range Guaranteeq by output | 1.7V =Vpp = 2.625V 0 262.5 v
voltage swing 2.375V = Vpp = 2.625V 0 325
Input Current B IN = 130mV 2 3.2 pA
Input Resistance RIN 10mV < IN < 250mV 280 kQ
Output Level IN = 80mV -75 +5 +75 mV
AC-COUPLED INPUT
Sync-Tip Clamp Level VeoLp CiN =0.1pF -8 0 +11 mV
Input-Voltage Swing Guaranteeq by output | 1.7V = Vpp = 2.625V 252.5 VP
voltage swing 2.375V = Vpp = 2.625V 325
Sync Crush ;ZEDCSQ;QS ;(97(?Ig§2’fi%rwll\i‘n=syér.w1cm€ulse at output, 16 %
Input Clamping Current IN = 130mV 2 3.2 PA
Line Time Distortion CiN = 0.1pF 0.2 %
Resiance 2 @
Output Level IN = 80mV -75 +5 +75 mV
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ELECTRICAL CHARACTERISTICS (continued)

(Vbp = SHDN = 1.8V, GND = 0V, OUT has RL = 150Q connected to GND, C1 = C2 = 1uF, Ta = TmIN to TMmAX, unless otherwise
noted. Typical values are at Ta = +25°C.) (Note 1)

PARAMETER | symBoL | CONDITIONS | MIN  TYP MAX | UNITS
DC CHARACTERISTICS
DC Voltage Gain Ay Guaranteed by output voltage swing (Note 2) 7.84 7.95 8.16 VIV
OV = Vi = 262.5mV, 2058 21 2142
DC-coupled input
1.7V = Vpp = 2.625V
Output Voltage Swing 0V = V|N = 252.5mVp.p, 1979 502 2 061 Vp.p
AC-coupled input ' ' '
2.375V < Vpp = 2.625V | OV =< V|N = 325mV 2.548 2.6 2.652
Power-SuppIy Rejection PSRR 1.7V = V'DD < 2.625V, measured between 75Q 46 60 dB
Ratio load resistors
Shutdown Input OV = IN = Vpp, SFDN = GND 25 MQ
Resistance
Output Resistance Rout OUT =0V, -5mA = lILoAD = +5mA 0.1 Q
Shutdown Output OV = OUT = Vpp, SHDN = GND 32 MQ
Resistance
OUT Leakage Current SHDN = GND 1 pA
Output Short-Circuit Sourcing 82 A
Current Sinking 32
AC CHARACTERISTICS (MAX9509)
+1dB passband flatness 8.1 MHz
Standard-Definition OUT = 2Vp-p, f= 5.5MHz +0.15
Reconstruction Filter reference frequency
econstruction Filte is 100kHz f = 10MHz -3 dB
f=27MHz -46
, , , f = 3.58MHz 1.04
Differential Gain DG %
f = 4.43MHz 1.16
) ) f = 3.58MHz 0.54
Differential Phase DP Degrees
f = 4.43MHz 0.52
Group-Delay Distortion 100kHz =< f < 5SMHz, OUT = 2Vp-p 14 ns
Peak Signal to RMS Noise 100kHz < f < 5MHz 64 dB
Power-Supply Rejection PSRR  |f= 100kHz, 100mVp.p 49 dB
Ratio
L . 2T = 200ns, bar time is 18ps, the beginning 2.5% o
2T Pulse-to-Bar K Rating and the ending 2.5% of the bar time are ignored 01 K%
2T Pulse Response 2T = 200ns 0.3 K%
2T = 200ns, bar time is 18us, the beginning 2.5% o
2T Bar Response and the ending 2.5% of the bar time are ignored 01 K%
Nonlinearity 5-step staircase 0.2 %
Output Impedance f = B6MHz, IN = 80mV 6.4 Q
MAXIM 3
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ELECTRICAL CHARACTERISTICS (continued)

(Vbp = SHDN = 1.8V, GND = 0V, OUT has RL = 150Q connected to GND, C1 = C2 = 1uF, Ta = TmIN to TMmAX, unless otherwise
noted. Typical values are at Ta = +25°C.) (Note 1)

MAX9509/MAX9510

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS
OUT-to-IN Isolation SHDN = GND, f = 5.5MHz 102 dB
IN-to-OUT lIsolation SHDN = GND, f = 5.5MHz 99 dB
AC CHARACTERISTICS (MAX9510)
gr;:c'j';vsi:ﬁ;a' -3dB OUT = 100mVp.p 42.1 MHz
Eirngjwisé?;a' 3dB OUT = 2Vp.p 11.4 MHz
Small-Signal 1dB Flatness OUT = 100mVp-p 36.1 MHz
Large-Signal 1dB Flatness OUT = 2Vp.p 8.4 MHz
Slew Rate OUT = 2V step 43 V/us
Settling Time to 0.1% OUT = 2V step 124 ns
Differential Gain DG =358Rz 0.70 %

f = 4.43MHz 0.93
Differential Phase DP f = 3.98MHz 0.69 Degrees
f = 4.43MHz 0.83
Group-Delay Distortion 100kHz =< f < 5SMHz, OUT = 2Vp-p 6 ns
Peak Signal to RMS Noise 100kHz < f < 5MHz 67 dB
Ezrivfr'S”pp'y Rejection PSRR  |f = 100kHz, 100mVp.p 45 dB
— i i 1 i o)
2T Pulse Response 2T = 200ns 0.2 K%
o s oo
Nonlinearity 5-step staircase 0.1 %
Output Impedance f = BMHz, IN = 80mV 7.3 Q
OUT-to-IN Isolation SHDN = GND, f < 5MHz 98 dB
IN-to-OUT lIsolation SHDN = GND, f < 5MHz 94 dB
CHARGE PUMP
Switching Frequency 325 625 1150 kHz
SHDN INPUT
Logic-Low Threshold ViL Vpp = 1.7V to 2.625V 0.5 \
Logic-High Threshold ViH Vpp = 1.7V to 2.625V 1.4 V
Logic Input Current e, IiH 10 uA

Note 1: All devices are 100% production tested at Ta = +25°C. Specifications over temperature limits 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.
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(Vpp = SHDN = 1.8V, GND = 0V, DC-coupled input, video output has R = 150Q connected to GND, Ta = +25°C, unless otherwise b
noted.) x
SMALL-SIGNAL GAIN SMALL-SIGNAL GAIN FLATNESS LARGE-SIGNAL GAIN m
vs. FREQUENCY vs. FREQUENCY vs. FREQUENCY
0 e y 2 g‘
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(Vpp = SHDN = 1.8V, GND = 0V, DC—coupled input, video output has R = 150Q connected to GND, Ta = +25°C, unless otherwise
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DIFFERENTIAL

DIFFERENTIAL

oted.)
VOLTAGE GAIN OUTPUT VOLTAGE DIFFERENTIAL GAIN AND PHASE
vs. TEMPERATURE vs. INPUT VOLTAGE (MAX9509)
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(Vpbp = SHDN = 1.8V, GND = 0V, DC-coupled input, video output has R = 150Q connected to GND, Ta = +25°C, unless otherwise

noted.)
OUTPUT RESPONSE
TO NTC-7 VIDEO TEST SIGNAL PAL MULTIBURST RESPONSE PAL COLOR BARS
MAX9509/10 toc17 MAX9509/10 toc18 MAX9509/10 toc19
IN IN IN
100mV/div 100mV/div " 100mV/div
ov ov ov
ouT AR R A b+ e
) out ouT
500mv/div 1V/div 1V/div
ov ov
ov
R N IR NI NN el Ll !
10us/div 10us/div 10us/div
FIELD SQUARE-WAVE RESPONSE SMALL-SIGNAL
(AC-COUPLED INPUT) PULSE RESPONSE
MAX9509/10 toc20 MAX9509/10 toc21
Il H’ "
i ‘ , INPUT
i ‘ § i 100mV/div 6.25mV/div 125mvV
it | '|HIWH il \“ wlm it Im It ‘u\uum L vam\l\lm mwn 1l Imw ‘mm iy n‘u”mmp} Mn}um ‘M i Mp: oV
| ‘H\IIIHIUHIUUU \ il m Al HJH\IH\
u;‘ 1
i ‘ OUT
[ ‘ M ‘ i ‘ ’ 9 500mV/div
AT — OUTPUT
I D H ‘ “ i \} \ H [1E o 50mV/div 360mv
T \ \‘H R
wmm‘ m\n\m\ wnunm i uM Qe um\ nuu mul i ‘ln\\ i
llllllllllllllllllllllll Lnnlnnlunnn
2ms/div 200ns/div
LARGE-SIGNAL
PULSE RESPONSE ENABLE RESPONSE DISABLE RESPONSE
MAX9509/10 toc22 MAX9509/10 toc23 MAX9509/10 toc24
IN =0V IN=0V
SHDN SHDN
INPUT 1V/div oV 1V/div
125mV/div 125mV
ov
ouT ouT
250mV/div 250mV/div
OUTPUT r
‘ 360mV V. Vss
1V/div i 1/div
200ns/div 100us/div 100us/div
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COMMON DIMENSIONS
SYMBOL | MIN. | MAX.
A 070 | 0.80
D 190 | 210
E 190 | 2.10
A 000 | 005
L 020 | 040
K 0.25 MIN.
A2 0.20 REF.
PACKAGE VARIATIONS
PKG. CODE D2 E2 e JEDEC SPEC b [(N/2)-1]x e
T822-1 0.70£0.10 [ 1.30£0.10 | 0.50 TYP. MO229 0.25:0.05 | 1.50 REF
NOTES:

ALL DIMENSIONS ARE IN mm. ANGLES IN DEGREES.

. COPLANARITY APPLIES TO THE EXPOSED PAD AS WELL AS THE TERMINALS. COPLANARITY SHALL NOT EXCEED 0.08 mm.

. WARPAGE SHALL NOT EXCEED 0.08 mm.

. COMPLY TO JEDEC MO229 EXCEPT D2 AND E2 DIMENSIONS.

1.
2
3
4. PACKAGE LENGTH/PACKAGE WIDTH ARE CONSIDERED AS SPECIAL CHARACTERISTIC(S).
5
6

. "N" IS THE TOTAL NUMBER OF LEADS.
. NUMBER OF LEADS SHOWN ARE FOR REFERENCE ONLY.

MARKING IS FOR PACKAGE ORIENTATION REFERENCE ONLY.

—DRAWING NOT TO SCALE-

IPRALLAS /WX AV

TILE PACKAGE OUTLINE

21-0168

8L TDFN EXPOSED PAD, 2x2x0.80mm
APPROVAL DOCUMENT CONTROL NO. REV.
2
B |44

MAXI N
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(CDOF—=52—MIBEHINTND/NNY =K. BRARMENTNDEISRY FHA. BFD/ Y or— BRI,
japan.maxim-ic.com/packages = SR TF &\, )
4X S — Q
8 - I~ 8 INCHES MILLIMETERS %(
H H H H DM| MIN | MAX MIN | MAX ®
A - 0.043 - 1.10
| A1 | 0.002 | 0.006 | 0.05 0.15
A2 | 0030 | 0.037 | 075 0.95
b | 0010 | 0.014 | 025 0.36
©0.500.1 E o c | 0.005 | 0007 | 013 | 0.8
{ {{ D | 0116 | 0.120 | 2.95 3.05
0.6+0.1 e 0.0256 BSC 0.65 BSC
f E | 0116 [ 0120 | 295 3.05
l; H H H H | 0188 | 0.198 | 4.78 5.03
L [ 0016 [ 0026 | 041 0.66
0.6+0.1 —=] 1<_ ! e 0° 6° 0° 6°
b BOTTOM VIEW s | 0.0207BsC 0.5250 BSC
TOP VIEW
| |
A L=
— )\ U
T T /
c o
N e
FRONT VIEW SIDE VIEW
NOTES: IDRALLAS /I /X I/VI
1. D&E DO NOT INCLUDE MOLD FLASH. _PROPRIETARY NFORUATION
2. MOLD FLASH OR PROTRUSIONS NOT TO EXCEED 0.15MM (.006”). '
3. CONTROLLING DIMENSION: MILLIMETERS. ( ) PACKAGE OUTLINE, 8L uMAX/uSOP
4. MEETS JEDEC MO-187C-AA. APPROVAL BOCUMENT CONTROL NO. REV. [ 1
21-0036 J |4
Q:F :Jl—\ - 17 ) \‘"J ﬁﬁo*t T169 -0051 R EHBXHBRFRE3I-30-16 (K I 1EI)
-/ b = TEL. (03)3232-6141 FAX. (03)3232-6149

VFEVLARR2ICVFULHBIHEHAINZEABUADRBOERICOVWT—tIEEZALNIRET, EBEFFSI 2 AIRESNTHEEA,
VEILHERTELKEBROLEZEE T SEMNZEBRL I T,
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