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HE 49
4 M9 H HIC| 2 S¢ ZE QI MAX7445 = 0t 5 SYX|
(anti-aliasing) 2! DAC & & 5} (smoothing) H|C| 2 O & 2|
Ao Mofl o] =o|Ct £t CIX|E 0| AEE(ME EH,
Aol /A /X4 MEEA DVD E80|0f, StEC|IAF
gl ZH (HDR), 7 2/ H|C|2 2| 2O (PVR) 2L 22 E Ot E2 1
HICI27t S8 E= R0|H LM E 0/80] 7ts35tCh
O] ClHIOlA &= +5V &2 A EZ2t0| 2 S20| 7ts5ta,
S5MHz 7tX| 2] HE SUHE S 7HX M, XMX|IHYE &A=
27MHz ofl A 43dB o|Ct o] 2{ gt E & &2 NTSC, PAL ¥
BEZAO C|X|g TV (SDTV) H|C|Q AlAEIof = gtstCt.
Z4EH2 F I EE150QH|CIR BotE #+ 8 = UL
MAX7445= 3712 8% ZEE 7I¢ct 2EE 12 CVBS
2 RGB H|C| 2 ASE XMe|sct 2EE 2= CVBS, Y 2 C
ASEOotL 2t 2XF H S 7| CVBS HICI2 MSE X 2| §hot,
BE32RGB % CVBS (H&7]) 15 & XM2[stct 2

AKXV

44 HIC|2 52 ZE

HE £
¢ CVBS,RGB, EE= Y/C HIC|R S & 418 EE 2 Ho
NTSC, PAL & 2IE{2]| Ol A (interlaced) SDTV HIC|2 &S0
o &=l TE SE

27MHz Ol M 43dB (th) MX|CH & Z2

5MHz 7t X| 7ts8t +0.75dB (Z|CH ) Szteh F 2| &

1V O] 2 A 0l = ol M o] HMA A (blanking) 28 T
ZtME22 M2 150 HIC|2 F5t S

+5V 42 MEz2to| MY

0|5 ME 7} 5: +6dB, +9.5dB, +12dB

28142 TSSOP @ 7] X|

*

® & 6 & O oo

H2H O H Mo 0|52 +6dB, +9.5dB, £= +12dB =2
ZHOo| ksl 1V D2 ol H|I O AFHDAC 28 NS & =
AHEICH DRI RAE 52 RE MK 0 IN 45 Mt FE
0l 0|S RAE +1.2dB2| 2t MB=E MISE + UL
Z3HCIQ Cao|HE QB mOZ C|M 0|2 & 2 ct PART TEMP RANGE PIN-PACKAGE
MAX7445 = = & T{ 0| 143 TSSOP I 7|X|2 225 o MAX7445EUD -40°C to +85°C 14 TSSOP-EP
A& 2 & H2l=-40°C~+85°C 2 S =R C "EP = Exposed pad.
SEE0t
M E4tA /HDR DVD £ 2 0|04
A Y7 Cl X2 VCR
HA3E HClQ M 7| B 742 OHo/E|AIE OtX|gt RES EZSHEHAIL,
ISk
Veo
ENCODER T

SYNC
DETECTOR

INA LOWPASS
-

1

Be 750
V.
WAy Vso o (N

B =

’

e
>

75Q e
o VYW VW
Be L 5O —
AW CEDAWN—

B =

y
1

LOWPASS
FILTER
b

LOWPASS
FILTER

SYNC
DETECTOR

gl

MAXIM
MAX7445 750 750

o

LN,
AW D
V.
ISR
LA =

AN A +€-= AAN
v

Wby V5o e o

AW EEDAN—

*OPTIONAL CAPACITORS -

GND

— DISABLE

GAIN
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For pricing, delivery, and ordering information, please contact Maxim/Dallas Direct! at
1-888-629-4642, or visit Maxim’s website at www.maxim-ic.com.
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ABSOLUTE MAXIMUM RATINGS

Vce to GND

All Other Pinsto GND..................

-0.3V to (Vce + 0.3V)

Maximum Current into Any Pin Except Vcc and GND .....£50mA
Continuous Power Dissipation (Ta = +70°C)

TSSOP-EP (derate 20.8mW/°C above +70°C)

........... 1667mW

Operating Temperature Range ..........c.ccccooeenn. -40°C to +85°C
Storage Temperature Range -65°C to +150°C
Junction Temperature ............cooocooiiiiiiii +150°C
Lead Temperature (soldering, 10S) .....cc.ccceeviiiiiirninnne. +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

(Vce = +5V £5%, CL = 0 to 20pF, RL = 75Q to GND for DC-coupled load, R = 75Q to V¢ / 2 for AC-coupled load, Cin_ = 0.1pF,
GAIN = GND (+6dB) or Vcc (+9.5dB), Ta = TMIN to Tmax, unless otherwise noted. Typical values are at Vcc = +5V, Ta = +25°C.)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
Channel without 0.75 +0.15 +0.75
f = 100kHz to 5MHz, boost (see Table 2)
Passband Response : dB
relative to 100kHz Channel with boost
+0.9 +1.2 +1.5
(see Table 2)
Stopband Attenuation AsB f>27MHz 39 43 dB
Gain = +6dB
- ’ 0.15 0.50
Differential Gain dg | >-Step modulated +9.50B %
staircase
Gain = +12dB 0.25 0.90
Gain = +6dB
- ' 0.15 0.50
Differential Phase de 5-step modulated +9.50B Degrees
staircase
Gain = +12dB 0.15 0.60
Peak signal (2Vp-p) to L
Signal-to-Noise Ratio SNR | RMS noise, fg'g d_IB+f(1j2B(lJB 69 75 dB
f = 100Hz to 50MHz ' ’
Channel without
11 20
- Deviation from 100kHz | oost (see Table 2)
Group Delay Deviation Atg MH ns
to 4.1MHz Channel with boost 17 30
(see Table 2)
Line-Time Distortion HpisT 18us, 100 IRE bar 0.3 %
Field-Time Distortion VDIST 130 lines, 18ps, 100 IRE bar 0.5 %
Clamp Settling Time tcLamp [ To £1% 100 Lines
Channel A 0.6 0.9 1.1
SELECT = GND
Channels B, C, D 1.1 1.5 1.8
Channels A, B, D 0.6 0.9 1.1
Output DC Clamp Level SELECT = Vce Vv
Channel C 1.25 1.6 1.95
) Channels A, D 0.6 0.9 1.1
SELECT = floating
Channels B, C 1.1 1.5 1.8
Low-Frequency Gain Accuracy Ay f = 100kHz, relative to a gain of +6dB -3 +3 %
Low-Frequency Gain Matching | AvMATCH) ]Ic_(zv\q—(l;r(v)afﬁzency channel-to-channel matching, 4 %

MAXIMN
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ELECTRICAL CHARACTERISTICS (continued)

(Vcc = +5V 5%, CL = 0 to 20pF, R = 75Q to GND for DC-coupled load, R = 75Q to Vcc / 2 for AC-coupled load, CiN_ = 0.1pF,
GAIN = GND (+6dB) or Vcc (+9.5dB), Ta = TMIN to Tmax, unless otherwise noted. Typical values are at Voc = +5V, Ta = +25°C.)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
Group Delay Matching tg(MATCH) Low-frequency channel-to-channel matching, > ns
f = 100kHz
Channel-to-Channel Crosstalk XTALK f = 100kHz to 3.58MHz 60 dB
Output Short-Circuit Current Isc QOUT_ shorted to GND or Vce 70 mA
Input Leakage Current IIN 10 pA
Channel A 1.2
SELECT = GND
Channels B, C, D 0.9
Input Dynamic Swing for Gain Channels A, B, D 1.2
SELECT =V Vp-
of +6dB ce Channel C 0.9 PP
) Channels A, D 1.2
SELECT = floating
Channels B, C 0.9
SUPPLY
Supply Voltage Range Vce 4.75 5.25 \
Supply Current Icc No load 100 140 mA
Power-Supply Rejection Ratio PSRR VIN = 100mVp.p, f = 0 to 3.5MHz 40 dB
DISABLE
Olutput Impedance During ZDISABLE | At BMHZ > kO
Disable
Disable Logic-Input High Voltage ViH 2.0 \
Disable Logic-Input Low Voltage ViL 0.8 \
Disable Logic Input Current IDISABLE | ViIL = QV (sink), V|4 = Ve (source) +10 pA

MAXIMN 3
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(Vce = 45V, VaaiN = OV, Ta = +25°C, unless otherwise noted.)

AMPLITUDE vs. FREQUENCY PASSBAND AMPLITUDE vs. FREQUENCY PHASE RESPONSE vs. FREQUENCY
. 20 5 200 g
. T T
N g 15 HIGH-FREQUENCY BOOST[|E 150 \ |
\ = A\ = \ =
\ 1.0 / \ 100
z -0 = B %)
s \ S 05 i/ & 50
2 \ 2 0 A 2
\ )\l ~
= = -0. T -50 N
FLAT PASSBAND RESPONSE N
i 10 -100 N
60 \
N 15 150 \\
" NORMALIZED TO 0dB NORMALIZED TO 0dB
} LT 20 200
1 10 100 0.1 1 10 0.1 1 10
FREQUENCY (MHz) FREQUENCY (MHz) FREQUENCY (MHz)
MODULATED 12.5T RESPONSE
GROUP DELAY vs. FREQUENCY 2T RESPONSE (1 IRE = 7.14mV) (1 IRE =7.14mV)
100 - . !MAX7445 10005 - ‘ : ey :
% A Z IN_ IN_
3 250mV/ 250mV/
z 80 div div
s /
o
>0
% 70 /
L ouT ouT_
60
250mV/ 250mV/
div : : o div :
50 H i i H i P T
0.1 1 10 400ns/div
FREQUENCY (MHz)
SUPPLY CURRENT vs. TEMPERATURE DIFFERENTIAL GAIN MULTIBURST RESPONSE
120 T T s g 0.3 < . — — ‘ MAKT445 0009
INPUTS BIASED TO +2V E = 02 z ! :
NO LOAD E8 o g " 2
: 2 — ] E :
g // = - JWMWWW Wﬂ
= / 5 02 250mV/ b LLLAN UL
& e 03 div
£ 0 P s st od 3d 4th St 6th - ! :
3 L~ 2 DIFFERENTIAL PHASE : m
T / g o3 '
> a 02
= | ouT_ :
“ 0 // 5 01 - —
T 250mV/ , :
: 3 wlF
': =U.
80 g 03
40 15 10 35 60 6 & st ond 3d 4h St 6th 10us/div
a

TEMPERATURE (°C)
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o u
ol o3 s
1 INA | KA BICIS 92 01pF A AWAHZACZ S INA
2 INB | %= B Bl C|Q 221 0.1uF X2 #{ I{A| {2 AC Z & INB
3 INC MEC H|E]9%§.O.TUF&§7‘|MHA|E‘]§AC7£°J|NC
4 IND | X2 D H|Cle 92 0.1uF & @ H A B2 AC Z & IND
5 | Disagle | X 2 ClMol = DISABLE of 2 %2 2 (logic-low) = & 2 & 74535t 8 ct. DISABLE 2|
2 25t 0| (logic-high)e 2 E &2 HIE C|MO0| = 5t DO HA MEHZ TISHA| ZICt.
6.8 GND | aatec
7 GAIN 0| S M of ¢ & +6dB (+2V/V)0o| =2 42 GAINZ GND of, +9.5dB (+3V/V) 2| Z Vo ol & ZA| 7|H,
+120dB (+4V/V) 0| S9| Z o= A Ze| x| U S A2 o A= .

2= MEf 912 CVBS/RGB 2| = & 72 o= GND o 12 Al7| 1, CVBS/Y/C/CVBSasyne X2l o=

9 SELECT ! .
Voe Ol 4 ZiA| 7|0, RGB/CVBSasyne ( 71G) H2IE 2N = 2 S el (floating) 2 & AS T
10 Vce +5V M Ez2t0| ¢ =
11 QuTD MED HCR = 0] 5862 AC £E=DC A#E0| 7=
12 OUTC |aM4CH|C|Q £ 0| 32 AC E=DC Aol 7t s.
13 OUTB | a{ 4B HICIQ &3] 0| 532 AC £=DC Z 80| 7t5.
14 OUTA | zigA HICI2 £8. 0] 522 AC £=DC Z 0| 7ts
dM4E% ®1.5zcE
MAX7445 = MEHIA stEC|A 3 3 3H, DVD Z20] 0, MODE SELECT | CHANNEL SIGNAL
CIX2 VCR 2 222 o{Z2|# 0|42 blC|Q o3 DAC A CVBS
£33 ZH e o olct MAX7445 = DAC H|C|2 A 9|
£€OZHEO OIYEI HICR MEE 25T &= MODE 1 GND B R
(clean-up) &tct. Zt ME 2 F 72 & 150Q H| C| 2 £ &} CVBS/RGB C G
S 154 QU 29MA WY U £ H[C|Q HI2 D B
TAE0 UCH O] CIHIOIA = +5V e A2 AHEZE0| 2 A CVBS
S =xtstm, NTSC, PAL 2 SDTV ol % & 3t& 5MHz ©| Z & MODE 2 B Y
HQmEu4E Jt7IC CVBS/Y/C/ vee s S
MAX7445 = M2 CHE HITIQ MBS X 2l5t7] 937X CVBSasyne D CVBSASYNG
Exa peE fa2stict 0| ZES T 10| LEFL QU .
S 1 olM ML AL HICIS A3 2N 57 YAES 2ot MODE 3 A G (with sync)
9l 5 = [ 2 0|23 = B R
OOk et & 71 = E',ﬂ Ol 1=5 0[8ah 2= 47 | pa/cvBSAsYNG | FLOATING
LS SUD St=o LR BHEHO| LS F 55t (G with sync) C B
DE 2 30ME MY AS ALY DIt £7] HAS s D CVBSASYNG
4est EtolYy ’S‘E MEg 4= UAojof et HE A=
MYA B Col 2R3 Efo|2 2 XBstm M2 DE 180 ZE
57 2237|& 0|8 aH HIE7| HOQ ME2 e 57| ZE SE
s E FEh 0| 2 ¢ ZE{E= 27K 2 2 X SallenKey r71|§ T M= 0f At

HE QAS S 2NTSC UPAL S

ZS fle o HE

£ Ihof & 0] EFo|Ct M X|th S 2 27MHz 2 H|C|2 ¢ A
DAC M Z2a Z a4 ol A & 0] 43dB (YU 8= o 2)o| 2t A

- o T =

E XISt (72X S ENEE

MAXIMN
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E2 4 BEQ nFmy B

HIGH-FREQUENCY BOOST (dB)
CHANNEL
MODE 1 MODE 2 MODE 3
A +1.2 +1.2 -
B - +1.2 -
C - +1.2 -
D - +1.2 +1.2

®3. 0|5 &4 Noj

GAIN BUFFER GAIN (dB)
GND +6
Vce +9.5
Floating +12
IFOols BEAE
CVBS,Y € C HlC|2 :HEO0IM 0| 758 L o 2
AEE NS HSHS Y HICR TG EQIE BAE

S2 M 00X MBS =Lt E2=37HX S& 20
e MHIES LEIH A0
2S2 HIO2 o =0l M

M OFOe BAE FMAY O
o nxoe RAET Qe A

SES 7tEch

2t &8 HIH= 2Vpp A
TS ULCH GA|N(:E
=

= +12dBZS =8 HO

2
3

MAX7445 = AC £ ore SotAL E=

70 2| 15OQH|E|2 =232

=22
x)E ALE38H +6dB, +9.5dB,

OlSS Meis 4 Qlct

AMEIEAIESHX| R0 H|CQ RSEXYHez 25

4 QUCL 2 HO=1V 0|2l =

B5tE 7St

B4 SHEHo Y4

HMLA 2lEe DC

12dB 0|5 &%
GAINE Ve ol A GND 7HX 2] 100kQ XM &t 7[2] X & = tH
7|4 S 0| 83H LA 2 Vg2 off BHO| A £, = = 0f
Mol UE I BAL 50kQ 0|t 20| A 1Vpp ol
TS o NS MBEoRM OfHE X7t HHE TR
shxl erch

£ Sym Y
Vi

S7| HAJICVBS £= G HIO R MS0M d=5H, DC
M 2ot gdstEc 829752 DC 2l IR
NS E Yot ez HAFHske Aojct SHZ
H4EHZE

olEz2|#Ho|M HH&
o2 majArst

S AC BB 57| YA 0.1pF M2t A AIE S
ALZ 3l0F BICI. OIS 22 Y AIE £DC ¥ S MY 0=
E£22 MEEDC MY W0 Y= Bt

=8 1

EH2AUUtHo = H|C|2 A 0|20 0] 75Q & &
(back match) M &7[0oll HZECE 0O|l=27H2 '—H—IO'I
THol 1Y Oll o|gt o2 H|C|Q AHolgeo MY
1V 0|2t0|H, R & SCART =& (0] &2 H|C]2 # 0]
ol M = ch 2V—| DC E sl&st da)at 22 A B&E
HIC|2 FHAAE 2= Zo|ct £ HIOR HIs
AC Zgtol H|C|R 235t #a88 &&= ULCL 220uF B2

ME™ HWAHE 0| E35HH % o2 452 €5 =+
Q) L}
A L

JE
osw 302 2

)I Wi 0z rir > 0k

_|

it

ot/ AZ2to] iojof s ! 2jlojof=
MAX7445 & +5V 2| &2 MEZz2tolol M S=et
HAMAIEZ VecE GND off HEO|Tf A Bt 2 E QR B2F2
Z|c et ClHrolA off 7+ A vH X| sHoF of Tt

CHANNEL MODE 1: SELECT = GND MODE 2: SELECT =Vcc MODE 3: SELECT = FLOATING
CLAMP LEVEL (V)| SYNC SOURCE |(CLAMP LEVEL (V)| SYNC SOURCE |CLAMP LEVEL (V)| SYNC SOURCE
A 0.8 Channel A 0.8 Channel A 0.8 Channel A
B 1.4 Channel A 0.8 Channel A 1.4 Channel A
C 1.4 Channel A 1.6 Channel A 1.4 Channel A
D 1.4 Channel A 0.8 Channel D 0.8 Channel D
6 N AXI/V




TOP VIEW .
INA [ 1] 14] ouTA
INB [ 2] 13] outB
e 3] mmann [2] ot
o [4]  MAX7445  |11] outp
DISABLE [5 | [10] vee
GND [ 6] 9] seLecT
GAN [ 7] 8] ond
TSSOP

MAXIMN

42 HiC|2 SH EE

CEojc
TSSOP-EP Tj 7|X| = 1{ 7|X| o] Y BE 0| =& I ES JHX|T
QICt O] HEL FM7|MOZ GNDO| HZATH, SN2
SEALAIZI 7] 5 22t Za Qo A ZEofof St o]
o 7| K| Ot2h M AlE Z Bt E & M= o=t

UET

TRANSISTOR COUNT: 6300
PROCESS: BiCMOS
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mj7| x| 3=
ColHAIEO Z& o] A= 7|X =2 2 MF ML S QS| e += Uk ZM WIX He S2E= HAMOEE Salil e

Ut www.maxim-ic.com/packages

4> g

(%]
——Ll 00}— X i
3 1 #1.00 s, COMMON DIMENSIONS a
” ” ” ” ” ” ” "nn MILLIMETERS INCHES 8
/1 L[ MIN MAX. MIN. MAX. =
1,00 A\ A — 1.10 — 0043 £
@" _1 Al 0.05 015 0.002 0.006 z
A2| 085 095 033 | 0037 o)
H b | 049 0.30 0.007_| 0012 1
b1 | 049 025 0.007 | 0010 =
E];](:Enggg_/ [ 0.090 0.20 0.004 0.008
cl 0.090 0.135 0.004 0.0053
B D | SEE VARIATIONS | SEE_VARIATIONS
N E | 430 | 450 0169 | 0177
1P VIEY SEE EILIIM VIEY e 065 BSC 0026 BSC
DETAIL A H | eas | eso 0246 | 0256
AL \ & L 050 | 070 0020 | o028
E'_l |_ { | N_| SEE_VARIATIONS | SEE_VARIATIONS
e e Y e A e =N v ees [ a5 | o [ oies
' T I T e | o0 [ 8 o | 8
SIDE VIEW END VIEW JEDEC VARIATIONS
MO-153( N MILLIMETERS INCHES
b MIN. MAX. MIN. MAX.
1 —] ABT-1 14 | D 4.90 5.10 0193 0.201
X 295 325 0.116 0128
PARTI% vith [ —| ABT 16D 490 5.0 0193 | o201
PLATING - X | 285 345 ol12 | 0424
0. 253&% N . _cg 1 ACT 20| D | 6.40 6.60 0252 | 0.260
| L - pase L7 |14 ] x | 400 | 434 | 0157 | oan
METAL—1 AET 28| D | 960 980 | 0378 | 0386
DETALL A X | 535 565 02l | oeee

NOTES:

1, DIMENSIONS D AND E DO NOT INCLUDE FLASH.

2, MOLD FLASH OR PROTRUSIONS NOT TO EXCEED 0.5mm PER SIDE.
3. CONTROLLING DIMENSION: MILLIMETERS.

4. MEETS JEDEC OUTLINE MO-153. SEE JEDEC VARIATIONS TABLE

O3, “N” REFERS TO NUMBER OF LEADS. . EI@EI% /VI/JXI/VI

. EXPOSED PAD FLUSH WITH BOTTOM OF PACKAGE WITHIN .002* PROPRIETARY INFORMATION

THE LEAD TIPS MUST LIE WITHIN A SPECIFIED ZONE., THIS TOLERANCE LB PACKAGE OUTLINE, TSSOP, 4.40 MV BODY
ZONE IS DEFINED BY TwO PARALLEL PLANES. ONE PLANE IS THE SEATING PLANE, EXPOSED PAD

DATUM [-C-]; THE OTHER PLANE IS AT THE SPECIFIED DISTANCE FROM [-C-]1 IN THE

DIRECTION INDICATED. ArrRaveL 0108 s 4

Maxim cannot assume responsibility for use of any circuitry other than circuitry entirely embodied in a Maxim product. No circuit patent licenses are
implied. Maxim reserves the right to change the circuitry and specifications without notice at any time.

8 Maxim Integrated Products, 120 San Gabriel Drive, Sunnyvale, CA 94086 408-737-7600

© 2003 Maxim Integrated Products Printed USA MAXIM s a registered trademark of Maxim Integrated Products.



