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ABSOLUTE MAXIMUM RATINGS

VDD 1O SGND ...t -0.3V to +4V
VIDIN 10 SGND ..o -0.3V to +4V
BIAS to SGND ....... -0.3Vto (Vpp + 0.3V)
SHDN t0 SGND ..o -0.3V to +4V
VIDOUT to SGND.........coovviieen (The greater of Vss and -2V) to

(Vpbp + 0.3V)
CPVDD to CPGND ....oooiiiiiiiiiieec -0.3V to +4V
C1P, CIN, CPVSS ..o, Capacitor Connection Only
CPGND, SGND, GND ..ot -0.1Vto +0.1V
CPVSS 1O VSS oo -0.1Vto +0.1V

VIDOUT Short Circuit to Vpp, SGND

and the Greater of (Vssand -2V)..........ccccooeiiin. Continuous
Continuous Current

VIDIN, BIAS, SHDN .....ooiiiiiiiiiiiiec +20mA
Continuous Power Dissipation (Ta = +70°C)

16-Pin QSOP (derate 8.3mW/°C above +70°C)........... 667mwW

16-Pin TQFN (derate 15.6mW/°C above +70°C) ....... 1349mW
Operating Temperature Range ..............ccccoeeen. -40°C to +85°C
Junction Temperature ..o +150°C
Storage Temperature Range ............... -65°C to +150°C

Lead Temperature (soldering, 10S) .......ccccoovvviiiiiinnanns. +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

(Vpp = CPVpp = SHDN = 3.0V, SGND = GND = CPGND = 0V, C1 = C2 = C3 = C4 = 1yF, Rpjas = 100kQ, Ta = TMIN to TMAX.
RL = 150Q to SGND, unless otherwise noted. Vypin = 286mV (MAX9503G), VviDIN = 143mV (MAX9503M). Typical values are at
Vpp = CPVpp = SHDN = 3.0V, Ta = +25°C, unless otherwise noted.) (Note 1)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
VDD, Guaranteed by DC voltage gain and
Supply Voltage Range CPVoD | quiescent current 2.7 3.6 \
Quiescent Supply Current IDD Vbp = 3.6V (Ipp = IlvbD + IcPvDD, RL = =) 12 15 mA
—— | VDD = 3.6V (ISHDN = IvDD + IcPvDD),
Shutdown Supply Current ISHDN SHON = SGND 0.01 1 bA
Bias Voltage VBIAS 1 v
VIDEO AMPLIFIER
Guaranteed by DC MAX9503G -0.10 +1.05
voltage gain, Vpp = 2.7V | MAX9503M -0.050 +0.525
Input Voltage Range VRANGE V
Guaranteed by DC MAX9503G -0.10 +1.28
voltage gain, Vpp = 3V MAX9503M -0.05 +0.64
Input Current lIN Vpp = 2.7V -2.5 +2.5 pA
Input Resistance RIN 1 MQ
MAX9503G 5.5 6 6.5
DC Voltage Gain (Note 2) Ay Vpp = 2.7V to 3.6V dB
MAX9503M 1.5 12 12.5
MAX9503G -0.1 0 +0.1
Output Black Level (Note 3) Vpbp = 2.7V \
MAX9503M -0.15 +0.15
) Guaranteed by DC voltage gain, Vpp = 2.7V | 2.162
Output Voltage Swing - Vp.p
Guaranteed by DC voltage gain, Vpp = 3V 2.594
Output Short-Circuit Current Isc Sinking or sourcing 50 mA
) MAX9503G 0.01
Output Resistance Rout Q
MAX9503M 0.02
Shutdown Output Imped ROUTSHDN | SHDN = SGND MAX9503G 42 kQ
utdown Output Impedance =
P P OUTSHDN MAX9503M 8.2

MAXIMN




BEZ71NIAR
DirectDriveEFA 7> 7

ELECTRICAL CHARACTERISTICS (continued)

(Vbp = CPVpp = SHDN = 3.0V, SGND = GND = CPGND = 0V, C1 = C2 = C3 = C4 = 1uF, Rpjas = 100kQ, Ta = TMmIN to TMAX.
RL = 150Q to SGND, unless otherwise noted. Vyipin = 286mV (MAX9503G), VviDIN = 143mV (MAX9503M). Typical values are at
Vpp = CPVpp = SHDN = 3.0V, Ta = +25°C, unless otherwise noted.) (Note 1)

PARAMETER | symsoL | CONDITIONS | MIN  TYP  MAX | UNITS
CHARGE PUMP
Switching Frequency | | | 150 250 800 | KkHz
LOGIC SIGNALS
Logic-Low Threshold ViL Vpbp = 2.7V to 3.6V 0.5 \
Logic-High Threshold VIH Vpp = 2.7V to 3.6V 15 V
Logic Input Current I 1 pA

AC ELECTRICAL CHARACTERISTICS

(Vbp = CPVpp = SHDN = 3.0V, SGND = GND = CPGND = 0V, C1 = C2 = C3 = C4 = 1yF, Rpjas = 100kQ, Ta = TmIN to Tmax. RL =
150Q to SGND, unless otherwise noted. Vyipin = 286mV (MAX9503G), VvipIN = 143mV (MAX9503M). Typical values are at Vpp =
CPVpp = SHDN = 3.0V, Ta = +25°C, unless otherwise noted.) (Note 1)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
Passband Flatness Vpp = 2.7V, f = 100kHz to 5.5MHz -1 0 +1 dB
Vbp = 2.7V, f=9.1MHz 3
Attenuation VIDOUT= 2Vp.p, attenuation dB
is referred to 100kHz f=27MHz 35 50
- . MAX9503G 62
Power-Supply Rejection Ratio PSRR f = 100kHz dB
MAX9503M 56
MAX9503G 0.5
Output Impedance ZouT f = 5MHz Q
MAX9503M 0.65
. ) ) MAX9503G 0.1
Differential Gain Error DG NTSC, VIDOUT = 2Vp.p %
MAX9503M 0.1
. ) MAX9503G 0.2
Differential Phase Error DP NTSC, VIDOUT = 2Vp.p degrees
MAX9503M 0.2
2T = 250ns, bar time is 18us, the beginning
2T Pulse-to-Bar K Rating 2.5% and the ending 2.5% of the bar time -0.3 K%
are ignored
2T Pulse Response 2T = 250ns 0.3 K%
2T = 250ns, bar time is 18us, the beginning
2T Bar Response 2.5% and the ending 2.5% of the bar time 0.7 K%
are ignored
Nonlinearity 5-step staircase 0.2 %
Group-Delay Distortion Dpt 100kHz to 5.5MHz 10 ns
VIDOUT Capacitive-Load Stability CL VouT = 2Vp-p, no sustained oscillations 20 pF

MAXIMN 3
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AC ELECTRICAL CHARACTERISTICS (continued)

(Vpp = CPVpp = SHDN = 3.0V, SGND = GND = CPGND = 0V, C1 = C2 = C3 = C4 = 1pF, Rejas = 100k, Ta = TMIN to Tmax. RL
150Q to SGND, unless otherwise noted. VypiN = 286mV (MAX9503G), VviDIN = 143mV (MAX9503M). Typical values are at Vpp

CPVpp = SHDN = 3.0V, Ta = +25°C, unless otherwise noted.) (Note 1)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS

) ) MAX9503G 64
Peak Signal-to-RMS Noise SNR 100kHz to 5.5MHz dB

MAX9503M 58

— i i 0,
Enable Time fon VIDIN = 0.5V, VIDOUT settled to within 1% 0.2 ms
of the final voltage
. ) VIDIN = 0.5V, VIDOUT settled to below 1%

Disable Time toFF of the output voltage 0.1 ms

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: With an output load attached, this offset will directly contribute to quiescent current.

REEERE

(Vpp = CPVpp = SHDN = 3.0V, SGND = GND = CPGND = 0V, no load, C1 = C2 = C3 = C4 = 1pF, Rpjas = 100kQ, Ta = TmiN to

Tmax. RN = 150Q to SGND, unless otherwise noted. Vy|piN = 286mV (MAX9503G),

are at Ta = +25°C, unless otherwise noted.)
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MAX9503G
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GAIN FLATNESS vs. FREQUENCY
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FREREREGRE)
(Vpp = CPVpp = SHDN = 3.0V, SGND = GND = CPGND = 0V, no load, C1 = C2 = C3 = C4 = 1uF, Rpjas = 100kQ, Ta = TmIN to
Tmax. RIN = 150Q to SGND, unless otherwise noted. VyipiN = 286mV (MAX9503G), VviDIN = 143mV (MAX9503M). Typical values
are at Ta = +25°C, unless otherwise noted.)

MAX9503M SMALL-SIGNAL MAX9503G MAX9503M
GAIN FLATNESS vs. FREQUENCY LARGE-SIGNAL GAIN vs. FREQUENCY LARGE-SIGNAL GAIN vs. FREQUENCY
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REBEEREGERES)

(Vpp = CPVpp = SHDN = 3.0V, SGND = GND = CPGND = 0V, no load, C1 = C2 = C3 = C4 = 1pF, Rpjas = 100kQ, Ta = Tmin to
VvIDIN = 143mV (MAX9503M). Typical values

Tmax. RN = 150Q to SGND, unless otherwise noted. Vy|piN = 286mV (MAX9503G),
are at Ta = +25°C, unless otherwise noted.)
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REESEREGERS)
(Vpp = CPVpp = SHDN = 3.0V, SGND = GND = CPGND = 0V, no load, C1 = C2 = C3 = C4 = 1uF, Rpjas = 100kQ, Ta = TmIN to
Tmax. RIN = 150Q to SGND, unless otherwise noted. VyipiN = 286mV (MAX9503G), VviDIN = 143mV (MAX9503M). Typical values
are at Ta = +25°C, unless otherwise noted.)

MAX9503G 2T RESPONSE MAX9503M 2T RESPONSE MAX9503G 12.5T RESPONSE
MAX9503 toc20 MAX9503 toc21 MAX9503 toc22
T /a\\ s
r! P\ . VIDIN VIDIN VIDIN
i F A R - 200mVy/div 100mV/div 250mVy/div
-/ A\w 300mV
I vIDOUT vIDOUT
! _ . VIDOUT
i 400mV/div 400mV/div 500mV/div
ov
100ns/div 100ns/div 400ns/div
MAX9503G OUT RESPONSE MAX9503M OUT RESPONSE
MAX9503M 12.5T RESPONSE TO NTC-7 VIDEO TEST SIGNAL TO NTC-7 VIDEO TEST SIGNAL
MAX9503 toc23 MAX9503 toc24 MAX9503 toc25
u i N | M | H
r\ a r VIDIN ' L | viow VIDIN
\ || 100mV/div : : : : 500mV/div J. 250mV/div
H E [ ! E -l oV P E i H oV
_ ‘Lﬂhﬁ— 150mV i fasdosbacbadindaabanbiii
||': f H (H M . -] viour : ] vibour
I{' | \ I VIDOUT L gy v éy v
111 | 400mV/div :
400ns/div 10us/div 10us/div
MAX9503G OUT RESPONSE TO BLACK- MAX9503M OUT RESPONSE TO BLACK-
TO-WHITE VIDEO TEST SIGNAL TO-WHITE VIDEO TEST SIGNAL
MAX9503 toc26 MAX9503 toc27
[] i []
VIDIN VIDIN
500mV/div 1 L ¥ 250mV/div
oV I o
VIDOUT VIDOUT
o : 1v/div oV 1V/div
2ms/div 2ms/div
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NOTES:

INCHES

MILL

QSOP.EPS

IMETERS

DIM| MIN [ MAX

MIN

MAX

A | .061 .068

155

173

Al .004 .0098

0.102

0.249

.055 061

1.40

155

B | .008 012

0.20

0.30

.0075 | 0098

0.191

0.249

SEE VA

RIATIONS

150 [ 157

3.81

[ 399

.025 BSC

0.6

35 BSC

230 244

5.84

6.20

.010 .016

025

0.41

.016 .035

0.41

0.89

SEE VARIATIONS

R|Z|C|5| (0 |[M|D|O

oc [ 8

[ o

[ &

VARIATIONS:

INCHES

MILLIM

ETERS

MIN. MAX.

MIN.

max. [N |

.189 196

4.80

498 [16]AB]

0020 | .0070

0.05

0.18

337 344

8.56

874 |eolan|

.0500 | .0550

1.270

1397

337 | .344

8.56

874 |24[ag]

.0250 |.0300

0635

0.762

.386 393

9.80

28]ar]

9.98

RACIACIACIZE]

.0250 | .0300

0.635

0.762

1. D & E DO NOT INCLUDE MOLD FLASH OR PROTRUSIONS.

2>, MOLD FLASH OR PROTRUSIONS NOT TO EXCEED .006” PER SIDE.
3>, CONTROLLING DIMENSIONS: INCHES.

4>, MEETS JEDEC MO137.
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PROPRIETARY INFORMATION

TITLEs

PACKAGE OUTLINE, QSOP .150", .025" LEAD PITCH
DOCUMENT CONTROL NO.

APPROVAL

21-0055

e A
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-El—i \ TERMINAL TIP / i‘El'l
EVEN TFRMINAL QDD TERMINAL
DETAIL A

BRALLAS /N AXKIVI

& PACKAGE OUTLINE
12, 16L THIN QFN, 3x3x0.8mm

SIDE_VIEW APROAL SEEUMENT GONTRGL W, CANE
~ORAWING NOT TO 6CALE- 21-0136 | F |A

PKG 12L 3x3 16L 3x3
REF. | MIN. ] NOM. T mAX. | MIN. T Nom. T MAX. EXPOSED PAD VARIATIONS

A |o7o[ 075 [oso [ 070 [ 075 | o080 PKG. D2 E2 DOWN

CODES PINID | JEDEC |sonos

b |o20] 025 |030 | 020 | 025 | 030 MIN._[NOM. [ MAX_ | MIN._ [ NOM. [MAX. ALLOWED

D |29 | 300 | 310 | 290 | 300 | 310 T1233-1 095 [1.10 [1.25 [ 095 [1.10 [1.25 [0.35x45° [weeED-1 [ NO

£ | 290 | 300 | 310 | 290 | 300 | 310 T1233-3 095 | 110 | 125 | 095 | 110 [1.25 | 0.35x45° | WEED | VES

B 0,50 BSC. 0,50 BSC. T12334 095 [1.10 [125 [ 095 [1.10 [1.25 [035x45° [weeD1 | vES

L Jo4s5] 055 Joes | 030 [ 040 [ 050 T1635-1 | 095 | 1.10 | 125 | 0.95 | 110 | 125 | 035x45° |WEED2 | NO

N 12 16 T1633-2 095 [1.40 [1.25 [ 095 [1.10 |1.25 [035x45° [weeD2 | YES

ND 3 A T1633F-3 | 065 |0.80 [0.95 [ 0.65 [0.80 095 [o0.225x45° [WEED-2 | NA

NE 3 4 T1633FH-3 | 0.65 |0.80 |0.95 | 065 |0.80 |0.95 | 0.225x45° |WEED2 | N/A
mloJow Joss] o oo [ oo T16334 | 095 | 110 | 125 | 0.95 | 110 | 1.25 | 035x45° |WEED2 | NO

A2 0.20 REF 0.20 REF

Kk Joas [ - T - Toas [ - T

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.

&DIMENSION b APPLIES TO METALLIZED TERMINAL AND IS MEASURED BETWEEN 0.20 mm AND 0.25 mm
FROM TERMINAL TIP.

AND 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.

& MARKING IS FOR PACKAGE ORIENTATION REFERENCE ONLY

11. NUMBER OF LEADS SHOWN ARE FOR REFERENCE ONLY m@géLLAS /VI /JXI/VI

TM& PACKAGE OUTLINE
12, 16L THIN QFN, 3x3x0.8

AL OGN CONTRGL WO, CR
-DRAWING NOT TO SCALE- 21-0136 | F |A
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