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ABSOLUTE MAXIMUM RATINGS

VDD IO GND ... -0.3V to +4V
YIN, PRIN, PBINt0 GND .........cccccooiiiiinn, -0.3Vto (Vpp + 0.3V)
SHDN, SD/HD 10 GND......o..ovvovciieeeeeeeeee -0.3V to +4V
Maximum Current into Any Input Pin ... +20mA
Output Short-Circuit Current Duration

tO VDD Or GND ..o Continuous
Continuous Power Dissipation (Ta = +70°C)

8-Pin SO (derate 5.9mW/°C above +70°C).................. 471mW

10-Pin uMAX (derate 5.6mW/°C above +70°C) ............. 444mW

Operating Temperature Range

Junction Temperature ...........ccocivviiiiiiii +150°C

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

ELECTRICAL CHARACTERISTICS

reliability.

(Vpp = 3.3V, VSADN = VDD, VGND = 0, no load, Ta = TmiIN to Tmax, unless otherwise noted. Typical values are at Ta = +25°C.) (Note 1)

PARAMETER | SYMBOL | CONDITIONS MIN TYP MAX | UNITS
DC CHARACTERISTICS
Supply Voltage Range VbD Guaranteed by PSRR 3.135 3.3 3.465 \
Quiescent Supply Current IDD No load 28.9 45 mA
Shutdown Supply Current SHDN = GND for MAX9653/MAX9654 12 20 pA
Input Voltage SHDN = GND for MAX9653/MAX9654 0.3 x Vpp/3 0.36 x vV
VDD Vbb
Egﬁ)Res'Stance (YIN, PBIN, SHDN = GND for MAX9653/MAX9654 105 210 310 kQ
INPUT
. Guaranteed by Y input 1.3
Input Voltage Swin \ . Vp-
P 9 9 SWING output voltage swing | PB input, PR input 1 P-P
YIN Sync Tip Clamp Level VeLp 0.28 0.34 0.4 \
YIN Input Clamping Current lcLp VyIN = VoLp + 0.5V 0.62 2.2 pA
;'N de”th“p clamp | standard definition 0.3
YIN Sync Crush b reduction in sync %
pulse from 0.3V; High definition 0.7
RSOURCE = 75Q 9 '
PBIN, PRIN Input Bias Level VBIAS 0.84 0.915 1 V
PBIN, PRIN Input Resistance Normal operation, VSHDN = VDD 20 kQ
OUTPUT
Voltage Gain (Note 2) Ay Guaranteed by output voltage swing 1.95 2 2.04 VIV
Gain Matching Guaranteed by output voltage swing -2 +2 %
Sync-tip clamp, YIN = unconnected,
measured at YOUT 0.21 0.31 0.41 v
Output Level PBIN = PRIN d d
= = unconnected, measured at
PBOUT, PROUT 1.1 1.32 15 \
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ELECTRICAL CHARACTERISTICS (continued)

(Vbp = 3.3V, VSADN = VDD, VGND = 0, no load, Ta = TmiIN to Tmax, unless otherwise noted. Typical values are at T = +25°C.) (Note 1)

% B X W LI BE

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
8.136V'< Vbp < YOUT, RL = 150 to
3.465V, measured at VVDD/2
output: 2535 26 2652
VYIN = VeLpto (VCLP | YOUT, Ry = 150Q to
+1.3V), GND
Output Voltage Swing (Note 2) VPBIN = VPRIN = Vp.p
(VBias - 0.35V) to PBOUT, PROUT, RL
(VBias + 0.65V), = 150Q to VvpD/2
VyYIN = 1.3Vp-p, 1.95 2.0 2.04
VPRIN = VPRIN = PBOUT, PROUT, RL
1.0Vp.p = 150Q to GND
: Normal operation; VSHDN = Vpp for
R . Q
Output Resistance MAX9653/MAX9E54 0.5
Shutdown; VSHDN = GND for MAX9653/
Output Leakage MAX9654: TA = +25°C 0.1 10 pA
Power-Supply Rejection Ratio 3.135V < Vpp £ 3.465V 40 57 dB
LOGIC INPUTS
. 0.3 x
Logic-Low Threshold ViL Ta = +25°C Vv
VbD
L 0.7 x
Logic-High Threshold VIH Ta = +25°C Vv
VDD
Logic-Input Current /N VIN = GND to Vpp; Ta = +25°C 0.01 10 PA
HIGH DEFINITION
+1dB passband flatness 42 MHz
High-Definition Reconstruction VIN = 1Vp-p, f = 30MHz 0.4
Filter reference frequency | f = 50MHz -3 dB
is TMHz f = 109MHz -50
KoT Taken with Tektrohlx VM5000HD using a 0.62 %
standard matrix signal
Nonlinearity 5-step staircase 0.71 %
Difference in time between the 50% point of
Interchannel Time Error the output signals; ViN = 0.5Vp.p, Y to Pb 1 ns
and Y to Pr
Group Delay Distortion 100kHz < f < 30MHz, V|N = 1Vp-p 7 ns
M AXI/W 3
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ELECTRICAL CHARACTERISTICS (continued)

(Vpp = 3.3V, VSADN = VDD, VGND = 0, no load, Ta = TmiN to Tmax, unless otherwise noted. Typical values are at Ta = +25°C.) (Note 1)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
ViN = 1Vpp; YOUT to | f= TMHZ 1
Interchannel Group Delay PBOUT and YOUT to | f = 10MHz 1 ns
Distortion Error
PROUT f = 30MHz 1
Peak Signal to RMS Noise 100kHz < f < 30MHz 62 dB
Power-Supply Rejection Rat f = 1MHz, 200mVp.p [-nanne! L dB
ower-Supply Rejection Ratio = z, mVp.p Pb. Pr channels 20
Output Impedance f = 30MHz 16 Q
Crosstalk from Any Active Video a o a )
Output to Any Quiet Video Output fi= 30MHz, video input = 1Vp-p e a8
STANDARD DEFINITION (MAX9654 Only)
+1dB passband flatness 8.5 MHz
Standard-Definition VIN = 1Vp-p, f=5.5MHz -0.15
Reconstruction Filter reference frequency | f=9.6MHz -3 dB
is 100kHz f = 27MHz -57
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 0.15 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 0.15 K%
ignored
Nonlinearity 5-step staircase 0.36 %
Difference in time between the 50% point of
Interchannel Time Error the output signals; ViN = 0.5Vp-p; Y to Pb 1 ns
and Y to Pr
Group Delay Distortion 100kHz < f < 5.5MHz +8.7 ns
VIN = 1Vp-p; YOUT to f=1MHz 1
Interchannel Group Delay PBOUT and YOUT to | f = 3.58MHz 1 ns
Distortion Error
PROUT f = 4.43MHz 1
Peak Signal to RMS Noise 100kHz < f < 5MHz 72 dB
Power-Supply Rejection Ratt f = 1MHz, 200mVp.p -onannel 30 dB
ower-Supply Rejection Ratio = z, mVp.p Pb. Pr channels o5
Output Impedance f = 5MHz 3 Q
Crosstalk from Any Active Video ) )
f = 4.43MH =1Vp. -7 B
Output to Any Quiet Video Output 3MHz, video input PP 5 d

Note 1: All devices are 100% production tested at Ta = +25°C. Specifications over temperature limits are guaranteed by design.
Note 2: Voltage gain (Avy) is a two-point measurement in which the output voltage swing is divided by the input voltage swing.
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(Vpbp = +3.3V, video outputs have R = 150Q connected to GND unless otherwise stated, VSADN = Vpp for MAX9653/MAX9654.)

SMALL-SIGNAL GAIN SMALL-SIGNAL GAIN FLATNESS LARGE-SIGNAL GAIN
vs. FREQUENCY vs. FREQUENCY vs. FREQUENCY
20 =TT T T T T 5 3 =TT T T =~ 20 ——r——— H g
NORMALIZED TO 0dB ‘ ‘ E NORMALIZED TO 0dB g NORMALIZED TO 0dB LI
0 T wolHE 2 0 L :
I i 1 HD | m \
20 SD il Py 20 SD
_ (MAX9654) \ 0 _ (MAX9654) \
S ) 8
g -40 = SD ==+ = 4 \
3 / 3 (MAX9654) 3 /
2
-60 -60
-3 \W.J
-80 y -80
Vin =0.1Vp-p Vin=0.1Vpp Vin=1Vp-p
100 Ll -5 P 4100 Ll
01 1 10 100 1000 01 1 10 100 1000 0.1 1 10 100 1000
FREQUENCY (MHz) FREQUENCY (MHz) FREQUENCY (MHz)
LARGE-SIGNAL GAIN FLATNESS GROUP DELAY POWER-SUPPLY REJECTION RATIO
vs. FREQUENCY vs. FREQUENCY vs. FREQUENCY
3 [—rrrr—rr < 10 — 20 <
NORMALIZED TO 0dB Z 100 ViN=0.1Vpp 2
2 g g
E: 90 0 E
1 HD | [ SD ) |
Py 8 (Maxgs54) | 1] M 2
— 0 ~ — 10 e ;’ni i1 i
S SD e 60 ‘ s ":= oy
z - (MAX9654) = | = 0
(&} = \ (&}
2 40 \ ] 50
3 30 HD 7
20 L -0 | STANDARD DEFINITION
-4 FVin=1Vpp \ Vpp = 3.3V + 200mVp_p
RL=150Q 10 MAX9654
_5 Ll 0 _100 Ll LU L L LU
0.1 1 10 100 1000 0.1 1 10 100 1000 01 1 10 100 1000
FREQUENCY (MHz) FREQUENCY (MHz) FREQUENCY (MHz)
POWER-SUPPLY REJECTION RATIO SUPPLY CURRENT
vs. FREQUENCY vs. TEMPERATURE VOLTAGE GAIN vs. TEMPERATURE
20 5 305 5 25 -
3 300 g g
0 E: 295 = 23 =
2 o £ a0
= S & 285 s 21
o (W)
= P oc E
= 40 ’;n/ S 280 ,/ =
3 / > 3
e/ = 215 19
60 2 270
2 27
w0 b 265 17
HIGH DEFINITION -
Vpp = 3.3V + 200mVp_p :
400 i 955 15
0.1 1 10 100 1000 -40 7 % 59 R 125 -40 7 2% 59 P 125
FREQUENCY (MHz) TEMPERATURE (°C) TEMPERATURE (°C)
M AKX/ 5
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GAIN (dB)
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(Vpbp = +3.3V, video outputs have R = 150Q connected to GND unless otherwise stated, VSADN = Vpp for MAX9653/MAX9654.)

20

-20

-40

-60

-80

-100

-120

2T PULSE RESPONSE (SD)
MAX9652 toc10
Y INPUT
7 200mV/div
{0
1 Y outpPut
1 400mvydiv
{0
100ns/div
2T BAR RESPONSE (HD)
MAX9652 toc13
] : 71 Y INPUT
200mV/div
0
““““ 7 Y INPUT
3 4 400mV/div
- 1 | - 0
2us/div
CROSSTALK
vs. FREQUENCY
STANDARD DEFINITION NONHOSTILE ;f
- Vin-acTive =TV + 1Vp_p 2
ViN-INACTIVE = 0.9V =
vfg,,,,
— /’ % Ln
N
N w
-y
0.1 1 10 100 1000
FREQUENCY (MHz)

OUTPUT IMPEDANCE (R)

40ms/div

20

-20

-40

-60

-80

-100

-120

2T PULSE RESPONSE (HD)
MAX9652 toc11
T T T I T 1 T
Y INPUT
200mV/div
0
qYINPUT
1 4o0mvaiv
: 0
20ns/div
OUTPUT IMPEDANCE
vs. FREQUENCY
/|
1 3
f/ //
0 20 40 60 80 100
FREQUENCY (MHz)
ENABLE TIME Y CHANNEL
MAX9652 toc17
v S
SHDN
2V/div
0
Y INPUT
1 500mV/div
0

40ms/div

BRT (EFFIE(4E)

2T BAR RESPONSE (SD)
MAX9652 toc12
SR IO IO ESUUE OIS NET Y INPUT
Lo 200mV/div
-5 0
Do Y OUTPUT
08 B 400mV/div
EJLE R I . e 0
4us/div
CROSSTALK
vs. FREQUENCY
LU T T %
HIGH DEFINITION NONHOSTILE 3
- Vin-acTive =1V + 1Vpp 2
VIN-INACTIVE = 0.9V =
o jv
AT /
A
0.1 1 10 100 1000
FREQUENCY (MHz)
ENABLE TIME Pb CHANNEL
MAX9652 toc18
[

SHDN
2V/div

0

PB OUTPUT
500mV/div

0
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(Vpbp = +3.3V, video outputs have R = 150Q connected to GND unless otherwise stated, VSHDN = Vpp for l\/IAX9653/l\/|AX9654 )

ENABLE TIME Pr CHANNEL DISABLE TIME Y CHANNEL
MAXQbﬁZ toc19 MAX9652 toc20
v ] L
; g\l;l/%N e PEURUUUT U PSS DR RSP 2V/div
v :
: BT VO S SR I

1o

“| PROUTPUT

1 500mv/div T f o youteut
1 : 200mV/div
| 0 e ()

40ms/div 20ns/div

MAXBGSZ toc21 MAX%52 toc22

DISABLE TIME Ph CHANNEL DISABLE TIME Pr CHANNEL

SHDN : : SHDN
2V/div IEEEEs CRRRRRERY TR 2V/div

0

0

P esoure b |PRoutput
S T v : \ o v

20ns/div 20ns/div

MAXIMV 7
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MAX9652/MAX9653/MAX9654 A = 15 WA UE B A K #%, T
YET33VHLR . X S6 28] AR LR B/ B 4 48 (DAC) 2
Ji AR ATURR B e 2 (ADC) 2 BT AR S8 I . i A LR
MRS, R A B G . s 0T ThiE
RKART 5V e 1 AA00 08 8 75K 4% 1 P 29 T #6 . MAX9654
FRASDIFE R OSMW, ~FHTHFER200mW, FITFEE L
JR IR B — N 150QX T Hh 72k, B A% B R R D AE .
MAX9652 52 1% F 5| &% 18] BL () — 3K #5448 SD/HDE I #%
W, WREAARKIIEE. ZAa IR RS A iR R A,
BT & . DVDHE LRI A/V 2L .
MAX9653 B A WDk, & M T 4% L s F e (it g
SE XS REAILIH AE ZLR L™ AR 1 . MAX9653 18 1] i T
R0 1o v P A L O SCARTAILTH & . X 263t b, @ H
F A — 4= DACT= 4 i 3 SCART %% & b5 i RCGB 15 5
(1 2 R MAX9598 4 % k) Fllal i MAX9653 1Y =i 7/ YPbPr
F%. 5 ENZ, Nkl —fES, bl Sk
W s A P A e

51 Bt BH
511 A IigE
MAX9652 MAX9653 MAX9654
1 1 1 YIN YHiA .
2 3 3 VbD MR, FlA—01pFRZEH Vpp 25k Z£GND.
3 4 4 PBIN Pbiii A .
4 5 5 PRIN PriA .
5 6 6 PROUT Priiith .
6 7 7 PBOUT Pbfii i .
7 8,9 8 GND Hi.
8 10 10 YOUT Y.
o 5 5 SHDN 1&%?%&:&3‘%%&%& IE ¥ T AR K SHDN 4% % Vpp ;
FEGNDH IR IhFE ST
— — 9 SD/HD TS A PRSP A R o T B (MAX9654).
JELEIERE MAXO654 B AT HEA SD/HD S I 4 RIS WF DIRE . MAX9654

() B2 A2 FMAX9653, {HMAX9654 LA B £ ThfE, Al
EFRTE M S EE R Z [P . MAXO654 1) & 115 5@ 1
(+1dB)H42MHz, F3iE (%S0 H8.5MHz.

B

MAX9652/MAX9653/MAX9654 H) MR A 4 A\ A7 = 00 40368 1t
0. 1pFHEAHITZRMEG . WAR S LM E YINGE
1551 E B F . PBINFIPRIN f 8 42 41 137 % B PBIN FI
PRINFY B2 E S M E . 45 A B 8008 0 2] 52
FEAG 5 W [E A6 Bk i, 72 AR — M5 S 80E PBINAIPRIN
BRSO

KW, MR DAC K% B B 5] 5 — AR
B (1 W SCART % B ik, MAX9653 FHIMAX9654 (% A A
S RE S RE, 5% HHEAHD S Hi B SCARTYL
T &y . KW NI A R E b Vpp/3, i & T i
BN, BfARESD A& AN 2 TE G 5 A AL B BT 1) fi
JE . iR A% A BB 9 220kQ, B R LR DAC
TE LI B 28 T 20 AT
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HD 378 K 75
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SDLHIE K 55
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SHLTRY R P R T 1 S 22 PR BEL BB 5 PR fh 2R 0 A1 T LI I )
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1 ) s 2 5 R Ut B P 3 AU MRS

HEEH
MAX9654 i@ A5 v] LAESR A SD i HD . ¥ SD/HD AR £
HDi#A, #5 SD/HDHL = N SDilAT . MAX9652/MAX9653
[ 52 M HDIE Y .
MAX9653/MAX9654 HL A7 Wi 5\, . ¥ SHDNH /= Bsf 1F %
TAE; K SHDNHLEHS, ##0F0FRmidist, #HSmnmpk
K2 12pA (EME), B4 T RS,

s
IhiE

MAX9652/MAX9653/MAX9654 % FH3.3V it L, HEFAT)#E
FPP IR IRAG . FASTIFEE SO AR 2 3R R D #E
EAEM T, MAX9652/MAX9653/MAX9654 i) L #E K 2
HOSMW. FHIhFEE X AMAX9652/MAX9653/MAX9654
X 150Q¥ b iz . & BRI ThEE, K2 h200mW.
TR I AR HDARE S T RTh#E, BB E N33V,
o LE K B 1 S0Q %t 4t 71 2

1. MAX9652/MAX9653/MAX9654 ZEAR [
HD M35 S THIThFE

VIDEO SIGNAL POWER CONSUMPTION (mW)
All black screen 181
All white screen 209

Color bars 200
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B, Al R 2B A BE S M DACH H RS 5

B R 2= g FI 1
MAX9652/MAX9653/MAX9654 % 3.3V EAHL JE Ll , Kok

B T IhEE. AL — A0 InFHA 4 Vpp 32 2 GND, fif
AINEIU R R AR AR
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& FEE
MAX9652/MAX9653/MAX9654 3% 11 HE % {57 Fi I 2 (it K0+ Ha,
JRAEHL . BB I PSRR (100kHz s 4 50dB)BE S A 204 il %1
FHEMEE . X TR SRR HE WS, B0
FEEE LA RE B AL, XA, AT RLIE 2488k R 1 55
HLAY . Ibah, T /N2 B B 0 S5 20 B FEL(ESR)
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750
ENC_R/C_IN  TV_R/C_OUT
750
ENC_GIN  TV_G_OUT g((:)mITECTOR
- 750
SET-TOP BOX ENC_B_IN TV_B_OUT
CHIP
| DAC %
| DAC %
| DAC °
MAX9653
MAX9654
75Q
= { — vy Your JAAAA®
75Q
| PBIN PBOUT FAAA,~(0) YPOPr OUTPUTS
750
L PRV PROUT
_,__ SHDN
= OFF
B
) MAX9598
ENC_R/C_IN  TV_R/C_OUT
SCART
ENC_G_IN TV_G_O0UT CONNECTOR
SET-TOP BOX ENC_B_IN TV_B_OUT
CHIP
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| DAC %
| DAC %
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MAX9653
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750
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—— ] PN PROUT
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T HER

UNKNOWN
BIAS

N

SHDN?
] MAXIN

H1
SD/HD MAX9652 300mV

,,,,,,,,,,,, MAX9653 N
MAX9654

Y
Y CLAMP SD/HD3\ Izwv Your

A 4
PBIN KEYED ) PBOUT
CLAMP SD/HD®\ AN

v l
PRIN KEYED — PROUT
CLAMP SD/HD3 \ VN

1
— GN

D

1 MAX9654 ONLY.
2 MAX9653 AND MAX9654 ONLY.

3 FOR THE MAX9654, THE PASSBAND IS SELECTABLE BETWEEN SD AND HD. FOR THE MAX9652/MAX9653, THE PASSBAND IS HD.
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v [7] Mmam [T g SN [2| MAXIM | o] oo Srion [2 | MAXIM 9] spjip
w 2] VIAX9652 7] w5 Fao w9 5] e
PBIN [ 3] 6 | PBOUT

PBIN [ 4] [ 7] pBout  PBIN [4] [ 7] pBOUT
pan [4] [5] PROUT oy [ 6] proUT  PRIN [5 ] 6] ProuT

[Yo) uMAX uMAX
BHIEE

PROCESS: BiCMOS
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TOP VIEW

D
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FRONT VIEW

NOTES:
D&E DO NOT INCLUDE MOLD FLASH.

. MOLD FLASH OR PROTRUSIONS NOT TO EXCEED 0.15mm (.006”).
. LEADS TO BE COPLANAR WITHIN 0.10mm (.004”).

. MEETS JEDEC MSO012.

1.
2
3
4. CONTROLLING DIMENSION: MILLIMETERS.
5
6. N = NUMBER OF PINS.

w
o
o
INCHES MILLIMETERS 5
DIM| MIN | MAX | MIN MAX 2
A | 0053 [ 0069 | 135 | 1.75
A1 | 0004 [ 0010 | 010 | 025
B [ 0014 | 0019 [ 035 | 049
c | 0007 [ 0010 [ 019 | 025
e 0.050 BSC 1.27 BSC
E | 0150 | 0157 | 3.80 | 4.00
H | 0228 | 0244 | 580 | 6.20
L [ o016 [ 0050 | 040 [ 127
VARIATIONS:
INCHES MILLIMETERS
piM[ MIN | max | mIN | mMAX [N [wmso12
D | 0189 | 0197 | 480 | 500 | 8| AA
D | 0337 | 0344 | 855 | 875 [14| AB
D [ 0386 | 0394 [ 9.80 | 10.00 [16] AC
C—‘ \‘
J L 00@8«3:
L
SIDE VIEW
-,
DRALLAS S AXI VI

PROPRIETARY INFORMATION

TITLE:

PACKAGE OUTLINE, .150" SOIC

APPROVAL

DOCUMENT CONTROL NO.

21-0041

REV.

B

i
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TOP VIEW
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GAGE PLANE

BOTTOM VIEW

E2

n
i
z
INCHES MILLIMETERS =
pM[ MIN | MAX | MIN | MAX 3
A - 0043 | - 1.10 T
A1 | 0.002 | 0.006 | 005 [ 0.15
A2 | 0.030 | 0037 | 075 | 095
D1 ] 0116 [ 0120 [ 295 [ 3.05
D2 | 0114 | 0118 | 2.89 [ 3.00
E1 [ 0116 | 0.120 | 295 | 3.05
E2 [ 0.114 [ 0118 [ 2.89 | 3.00
H [ 0187 [ 0199 | 475 [ 5.05
L | 00157 [ 0.0275 [ 040 [ 070
L1 | 0037 REF 0.940 REF
b [0.007 Jo.0106] 0.177 | 0.270
e 0.0197 BSC 0.500 BSC
c_[0.0035 ] 0.0078 [ 0.090 | 0.200
s 0.0196 REF 0.498 REF
o oo | 6 oo [ e

[f

!

1

D1

FRONT VIEW

NOTES:

3. CONTROLLING DIMENSION:

1. D&E DO NOT INCLUDE MOLD FLASH.
2. MOLD FLASH OR PROTRUSIONS NOT TO EXCEED 0.15mm (.006").

MILLIMETERS.

4. MEETS JEDEC MO-187C-BA.
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B
k':f

L[

SIDE VIEW

—]

L1

—

PROPRIETARY INFORMATION

PRALLAS MIAXIVI

TITLE;

PACKAGE OUTLINE, 10L uMAX/uSOP

APPROVAL

DOCUMENT CONTROL NO.

21-0061

REV.
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