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fe/NEH R 5.5MHz, SMHz i 25 F 08l 3dB, 27MHz 45 4,
FEH M 55dB.
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PRODUCT FEATURES
MAX9503 DirectDrive™, LPF, TQFN
MAX9505 DirectDrive, LPF, analog switch, TQFN
5| I E T HE AR IR H MAX4090 Input clamp, uDFN, SOT23, SC70
MAX9504 Optional DC offset bias, uDFN, SOT23
ElEE
PART PIN-PACKAGE TEMP RANGE GAIN TOP MARK PKG CODE
MAX9502GAALT+T 6 uDFN-6 -40°C to +125°C +6 LI L611-1
MAX9502GAAXK+T 5S8C70-5 -40°C to +125°C +6 ASO X5-1
MAX9502GELT+T 6 uDFN-6 -40°C to +85°C +6 AU L611-1
MAX9502GEXK+T 58C70-5 -40°C to +85°C +6 ARV X5-1
EWEE (L) EHIE R BRIRIEE .
+ BN T EE.
A/ Maxim Integrated Products 1

AL SR Maxim IE 3038 SCHFOBHI1E S, Maxim AS X B A7 7 19 25 R a ph 7= AR I B R TR . T IR R SO R T BB AR 7E SCF 4
BHEEEE 1R, WIFRBIAMTATIE N ER Y, 1E2 % Maxdm B AL 1) JE SRRk .
ZNEBEERFEIRNEEZR, FiFEMaximBETT: www.maxim-ic.com.cn.
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ABSOLUTE MAXIMUM RATINGS

VoG 10 GND L. -0.3V to +4V Operating Temperature Ranges:

SHDN, IN, OUT to GND -0.3Vto (Vce + 0.3V) MAX9502GE/ME ......coooiiiiiiieiiieee -40°C to +85°C

OUT Short-Circuit Duration to Voc, GND.................. Continuous MAX9502GA/MA......... ....-40°C to +125°C

Continuous Power Dissipation (Ta = +70°C) Junction Temperature PP +150°C
5-Pin SC70 (derate 3.1mW/°C above +70°C)........... .247mW Storage Temperature Range -65°C to +150°C

6-Pin uDFN (derate 2.1mW/°C above +70°C)............ 168mW Lead Temperature (soldering, 10S) ..........ccccovviviiiiiiens. +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.

DC ELECTRICAL CHARACTERISTICS

(Vce = SHDN = 3.0V, GND = 0V, no load, Ta = TmIN to Tmax, unless otherwise noted. Typical values are at Ta = +25°C, unless otherwise
noted.) (Note 1)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS
Supply Voltage Range Vce Guaranteed by PSRR 2.5 3.6 \

VIN =0V, 2.5V =< Vcc = 3.6V, SHDN = Ve,

Quiescent Supply Current | Ta =-40°C to +85°C 5.3 9 -,
- c VIN =0V, 2.5V =< Vice = 3.6V, SHDN = Vg, N

Ta =-40°C to +125°C

Shutdown Supply Current ISHDN VSHDN = 0V 0.01 1 pA
Guaranteed by DC Vce = 2.5V 0 1.05
voltage gain (MAX9502G =3. .
Input Voltage Range VIN ge gain ( ) | Vee =3.0v 0 12 \
Guaranteed by DC Vce = 2.5V 0 0.525
voltage gain (MAX9502M) | Vce = 3.0V 0 0.6
Input Current lIN VIN = 0V 3.5 10 HA
Input Resistance RIN AVIN/AIIN 17 MQ
. RL = 150Q to GND MAX9502G 55 6 6.5
DC Voltage Gain (Note 2 A ' dB
ge Gain ( ) v Voo = 2.5V to 3V MAX9502M 115 12 125
) Measured at OUT, VN = 0V,
Output Sync-Tip Level VsTip RL = 1502 to GND 110 230 mV
Vce = 2.5V,
1.97 21 2.23
MAX9502G, 0=<V|N=1.05V
RL = 150Q to GND Vce = 3.0V,
0=V = 1.2V 2.26 2.4 2.54

Output Voltage Swing Vout Vp.p
Vee = 2.5V, 1.97 2.1 2.23

MAX9502M, 0= V|N=0.525V
RL = 150Q to GND Vce = 3.0V,
0= VN = 0.6V 2.26 2.4 2.54

Output Short-Circuit Current )
Threshold Isc Sourcing (Note 3) 95 mA
Output Resistance Rout 0.15 Q
Shutdown Output Impedance RouT(oFF) | VSHDN = 0V 4 kQ
DC Power-Supply Rejection Ratio | PSRRpc | VIN =0V, 2.5V < Vcc < 3.6V 50 90 dB
LOGIC INPUTS (SHDN)
Logic-Low Level v |JA=40"C0+85°C 0.8 v

Ta =-40°C to +125°C 0.65
Logic-High Level VIH 2.0 V
Logic Input Current IiL SHDN = GND and Vcc 1 bA

2 MAXIMV
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AC ELECTRICAL CHARACTERISTICS
(Vcc = SHDN = 3.0V, GND = 0V, RL = 150Q to GND, Ta = +25°C, unless otherwise noted.) (Note 1)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
VouT = 2Vp-p, f = 100kHz to 5.5MHz,
Passband Flatness flatness is referred to 100kHz ! + dB
. VouT = 2Vp.p, attenuationis | f = 8MHz 3
Attenuation fot referred to 100kHz f = 27MHz 35 55 ds
Power-Supply Rejection Ratio PSRR f = 100kHz 56 dB
Output Impedance Z0UT Vout = 1.5V DC; f = 5SMHz 2.5 Q
) ) ) MAX9502G 0.4
Differential Gain Error DG NTSC, Vout = 2Vp-p %
MAX9502M 0.4
. ) MAX9502G 0.4
Differential Phase Error DP NTSC, Vourt = 2Vp-p degrees
MAX9502M 0.4
2T = 250ns; bar time is 18ps; the beginning
2T Pulse-to-Bar K Rating 2.5% and the ending 2.5% of the bar time 0.2 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 0.4 K%
are ignored
Nonlinearity 5-step staircase 0.4 %
Line Time Distortion 0 %
Field Time Distortion 0 %
o MAX9502G 30
Group-Delay Variation A(de/dw) | f=100kHz to 5.5MHz ns
MAX9502M 30
= MAX9502G 68
Peak Signal to RMS Noise SNR | YouT =2Vp-p, 100kHz 1o dB
5MHz MAX9502M 65
(l\(l/ﬁ\‘X?iOVZ)G 800
Enable Time tON V.SHPN =3V, VOU.T setiled to ns
within 1% of the final voltage | \jax9502M
(Vi = 0.5V) 500
MAX9502G
VSHDN = 0V, VourT settled to (VIN = 1V) 220
Disable Time tOFF below 1% of the output ns
voltage MAX9502M
(Vin = 0.5V) 17

Note 1: All devices are 100% production tested at Ta = +25°C. Specifications over temperature limits are guaranteed by design.
Note 2: DC voltage gain (Ay) is a two-point measurement in which the output voltage swing is divided by the input voltage swing.
Note 3: Short-circuit current is the trip current for the protection. During the protection, OUT is switched alternatively on and off.

MAXIMN 3
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BT EFFIE

(Vcc = SHDN = 3.0V, GND = 0V, R = 150Q to GND.)

RESPONSE (dB)

RESPONSE (dB)

RESPONSE (dB)

MAX9502G
SMALL-SIGNAL BANDWIDTH

MAX9502 tocO1

Vour = 100mVp.p \

0.1

1 10
FREQUENCY (MHz)

100

MAX9502M
SMALL-SIGNAL GAIN FLATNESS

MAX9502 toc04

Vout = 100mVp-p

0.1

1 10
FREQUENCY (MHz)

MAX9502G
LARGE-SIGNAL GAIN FLATNESS

MAX9502 toc07

Vour =2Vp-p

0.1

1 10
FREQUENCY (MHz)

RESPONSE (dB)

RESPONSE (dB)

RESPONSE (dB)

-20
-30
-40
-50
-60

MAX9502M
SMALL-SIGNAL BANDWIDTH

MAX9502 toc02

Vout = 100mVp-p

0.1

1 10
FREQUENCY (MHz)

100

MAX9502G
LARGE-SIGNAL BANDWIDTH

MAX9502 toc05

Vour = 2Vp-p \J

1 10
FREQUENCY (MHz)

100

MAX9502M
LARGE-SIGNAL GAIN FLATNESS

MAX9502 toc08

Vour=2Vp-p

1 10
FREQUENCY (MHz)

RESPONSE (dB)

RESPONSE (dB)

DELAY (ns)

200
180
160
140
120
100
80
60
40

MAX9502G
SMALL-SIGNAL GAIN FLATNESS

Vout = 100mVp-p

MAX9502 toc03

0.1

1 10
FREQUENCY (MHz)

MAX9502M
LARGE-SIGNAL BANDWIDTH

MAX9502 toc06

Vour =2Vp-p

0.1

1 10
FREQUENCY (MHz)

100

MAX9502G
GROUP DELAY

MAX9502 toc09

0.1

1 10
FREQUENCY (MHz)
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#R T FHFIE()

(Vcc = SHDN = 3.0V, GND = 0V, R = 150Q to GND.)

MAX9502M MAX9502G MAX9502M
GROUP DELAY POWER-SUPPLY REJECTION RATIO POWER-SUPPLY REJECTION RATIO
200 ° 0 - 0 o
180 g 0 ng 0 :
0 E 20 e 20 =
-30 7l -30 7
z 10 S 4 d S /
~ o7} A 7} A
§ 120 5 50 5 50
(=) w (93]
100 /1 = p g 00 y
% Vi 70 el 70
-80 A -80 1
6 A V
-90 Jl -90 p
P~ ]
40 -100 -100
0.1 1 10 00001 0001 001 04 1 10 00001 0001 001 04 1 10
FREQUENCY (MHz) FREQUENCY (MHz) FREQUENCY (MHz)
SUPPLY CURRENT SHUTDOWN LOGIC THRESHOLD
SUPPLY CURRENT vs. TEMPERATURE vs. SHDN INPUT VOLTAGE vs. SUPPLY VOLTAGE
70 - 6.0 ‘ ‘ - 3.0 ———— o
2 55 | Varom=RISING B Vi = RISING 2
65 g : E = g
3 50 = 25 Z
_ 9 -
= 60 = = 45 >
£ £ 40 2 20
E 55 MAX9502G ! E . o= .
jm} / o 35 = |1
& 7 XM & = -
= 50 Z = 30 s 15 T ]
= // > 25 = T
Z 45 T =
5 rd S 20 = 10
w w o
40 15 =
I
35 10 & 05
05
30 0 0
40 45 10 35 60 85 0 05 10 15 20 25 30 2526 27 28 29 30 31 32 33 34 35 36
TEMPERATURE (°C) SHDN INPUT VOLTAGE (V) SUPPLY VOLTAGE (V)
MAX9502G MAX9502M MAX9502G
VOLTAGE GAIN vs. TEMPERATURE VOLTAGE GAIN vs. TEMPERATURE DIFFERENTIAL GAIN AND PHASE
65 . 125 s R 04 E
63 2 s = =z 0 , :
= o [
5 03 .
g 6 g 121 £ 04 ; ; ; ; ;
= = 1 2 3 4 5 6 7
< < S
“ 59 © 119 2 08
&
% 04
57 17 2 0 —
Z 04
&5
55 1.5 = -08 T T T T T
40 45 10 35 60 85 40 5 10 35 60 = 1 2 3 4 5 6 7
TEMPERATURE (°C) TEMPERATURE (C)
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AT EFFIE(4E)

(Vcc = SHDN = 3.0V, GND = 0V, R = 150Q to GND.)

MAX9502M MAX9502G
DIFFERENTIAL GAIN AND PHASE 2T RESPONSE
) MAX9502 toc20
= 04 2 P e A IBaaas anmas anns:
= =
I 02 %
= 0 = IN
% 202 I__' 200mV/div
% -0.4 T T T T T
1 2 3 4 5 6 7
g 0.8
& 04 out
£ U 400mV/div
S o ——
Z -04
&
£ 08 T T T T T L . i i i
a 1 2 3 4 5 6 7 100ns/div
MAX9502M MAX9502G
2T RESPONSE MODULATED 12.5T RESPONSE
MAX9502 toc21 MAX9502 toc22
IN IN
100mV/div 200mV/div
outT our
400mV/div 400mVydiv
100ns/div 400ns/div
MAX9502M MAX9502G
MODULATED 12.5T RESPONSE NTC-7 COMPOSITE RESPONSE
MAX9502 toc23 MAX9502 toc24
IN
100mV/div N
500mV/div
ov
ot ouT
400mV/div 1V/div
ov

400ns/div 10us/div
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(Vcc = SHDN = 3.0V, GND = 0V, R = 150Q to GND.)

MAX9502M

NSE

MAX9502G

L

IN
250mV/div |
ov

NTC-7 COMPOSITE RESPO

MAX9502 toc25

MULTIBURST RESPONSE

MAX9502 toc26

IN
500mV/div
ov

ouT
1Wdiv |

ov

BT (EFFIE(4)
MAX9502M

MULTIBURST RESPONSE

MAX9502 toc27

IN
250mV/div
ov

ouT :
Vv [

ov

1v/div
ov

10us/div

10us/div

OUT L

10us/div

MAX9502G MAX9502M
FIELD SQUARE-WAVE HESP%IXQSWEZ‘ N FIELD SQUARE-WAVE RESP?AEIX%EM .
T P —
N ‘ b
500mV/div |- 250mV/div
ov o
outT | out | _
W/div | 1v/div | i
o [l o
2ms/div 2ms/div
5| i B
515
7\ I BE
WDFN | SC70 #if e
1 1 IN AT
2 2 GND .
3 3 SHDN K FLF A R Wi A, H2GND el .
4 4 Vce At E LRI
5 — N.C. o, WHMNEREE.
6 5 ouTt P H
M AKX/ 7
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yELiiy
MAX9502 X FG AR 2 72 2 HaL 135 45 7 T H ¥ AR A5 DAC B
FEATUERE . R . MAX9502 1 — /M I i i g A — >
HAARGZ vh 2 AR A, e S R Bl I 1 X b 1S0Q AW 12K .
MAX9502G % H 2% v #5 $2: i +6d B [ E 36 35, MAX9502M
i G g R At +12dB [ E 45 .

TR
MAX9502 % A — A4 I b S R E g 45 . X TFNTSC
MPALTE S, UIELE Je U8 il #8450 R Wi iV B A7 0.4d B 3@ 4 -
. 7E27MHz R @i, B EH A 55dB (ML T {E) 3%
(S WALF T AEFFHE).

W AR

MAX9502G $ fit +6dB # 25, MAX9502M $2 fit +12dB 1435 .
B OK R AE2.5V B 3.0V FE MR, fEsI2VIE S IK
B 1S0Q AT 1 ik . Hh AR AR 7E 3.0V 2.3.6V HL U {3t
HLI, BESDL2.4VpplE S UK 3N 1SOQURAN H ik . i iE
WA T MU AR AL 110mV, DUAA R ik K fe 2t T1E.
MAXOS02 i AR M L 3L 5 BT AT f e B i 2 S 0t

G B R T
MAX9502 #1737 FHFLBE & — AN 75Q 8 M4, 7]
WL Hh) LA 8 & s EL IR . MLAX9502 A P s i e
BT, SRR T K AN Y AR AT 3R A E T RO
LI BT 1 R AR BIA

TSR LR R 9SmA, K AR B R B
TE 58 B AR P 1), MAXOS02 it 6 b7 121s, RJG 4T TF
0.8ps. AURABIHAEESE R, MAX9S02%i i e, £
BT [R] £ 0 0t 4 = 2R Bk b o . SRR RS, BRI IE
WITAE.

gl =

BAZIE

MAX9502 i AN Bk G . YAt FRAE 2.5V £ 3V Z [,
MAX9502G % A FL T8 Bl A HB HL A2 42 1.05V, MAX9502M
T N\ F, S 3 B M M FL A 320,525V, 4t R AE3V &
3.6V Z[AliF, MAX9502G fif A FEFETE ML £ 1.2V,
MAX9502M % A FL 35 Bl L A7 25.0.6V. MAX9502G 1]
2 A0 SOmVINE A IE S, MAX9502M Af
B2 LEOR2SmVIE GMWIES . HET) S E
. LT DACHT A NE & E SR LIEFH
AL . R, DACH: H T B #%EH: 2 MAX9502 i A .
LS AR 26 R A, DABU/INAF AR AR A, B Ik B
TR A R

WHZE

MAXO502 %t AR F BT A 5, A SRV AT Al 15
HLZY . MAXO95023 1 — A~ 75Q 5 1k 7 i) vifs 42 Pl B L 4% 0%
ERYBRES . B8 — IR A TSQEMH . hT R
FIXFPECE , 155 AW (B B H P 0B . MAX9502 i
ST B, Fit, [F25K7E110mV L.

R B FITT IR 1

MAXO9502 i) B HLHL AT AR 22 2.5V, SCRHRZHFEN . R
H—AN0.1pF LA Ve 55 8% £ GND . T A SR oo b R
A REFEIT S AFIRCE -
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[ —
EWEE (4)
PART PIN-PACKAGE TEMP RANGE GAIN TOP MARK PKG CODE
MAX9502MAALT+T 6 UDFN-6 ~40°C to +125°C +12 LJ L611-1
MAX9502MAAXK +T 5SC70-5 -40°C to +125°C +12 ASP X5-1
MAX9502MELT+T 6 uDFN-6 -40°C to +85°C +12 AV L611-1
MAX9502MEXK+T 58C70-5 -40°C to +85°C +12 ARW X5-1
+FN TS
5| AL & BHR1ES
PROCESS: BICMOS
TOP VIEW
T NGV .
T 15 Lj_c. w [1] 5] our
NAXIN
MAXAM MAX9502
AX9502 oo [2]
il i 73 son [3 z| Veg
IN GND SHDN
uDFN SC70
2N X1/ 9
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Lt =
i#z‘z Fll%

CRBHE FORME M B B TR AR BE RS, WRF RO 3 AME(F S, 15 % 10 www.maxim-ic.com.cn/packages. )

TOPMARK

PIN1
0.075x45°

A

s
(=]
4
=
T

6L UDFN.EPS

!
—

TOP VIEW SIDE VIEW

zzz7)

SECTION A-A
NOTES:
1. DIMENSIONS ARE IN MILUMETERS.
MARKING IS FOR PACKAGE ORIENTATION REFERENCE ONLY.
PACKAGE USES 2 CHARACTER PRODUCT CODE.
ﬁk LEAD CENTERLINES TO BE AT TRUE POSITION AS DEFINED BY BASIC
DIMENSION "e”, +0.05.
CALENDAR YEAR BINARY DATE CODE (REFER TO PG. 2 TABLE 1 FOR TRANSLATION).
6 WEEKLY DATE BINARY CODE (REFER TO PG. 2 TABLE 2 FOR TRANSLATION).
6. MATERIAL MUST COMPLY WITH BANNED AND RESTRICTED SUBSTANCES SPEC#10-0.0131.
7. MEETS JEDEC MO-252 VARIATION WAAD.

-DRAWING NOT TO SCALE-

T ' 2 T ' 1
1 A2 _‘ ®
PIN 1 - g A A L2
MARK D Al

BOTTOM VIEW

s

'.= COMMON DIMENSIONS
< MIN. NOM. MAX

A 0.65 0.72 0.80

Al - 0.20 =

A2 0.00 - 0.05

D 145 1.50 155

E 0.95 1.00 1.05

L 0.30 0.35 0.40

K] 0.00 - 0.08

2 0.05 - 0.10

b 0417 0.20 0.23

e 0.50 BSC.

Pkg.

e L611-1

DRALLAS AMLAXIVI

e
PACKAGE OUTLINE, 6L uDFN, 1.5x1.0x0.8mm

ARGV

TOCUMENT CONTROLIG. ‘ T

210147 D ‘1/2

Legend: M Marked with bar [ Blank space - no bar required

TABLE 2
Payweek

Translation Table for Payweek Binary Coding
06-11  12-17  18-23  24-29

0001

30-3:

&

36-4

~
N
A
3
a~
@
2
o
»
S

COmmmm
COmmC) .

00 1
01
101
111

[ e |l o
COmmC—
[
s s s

Legend: I Marked with bar I:l Blank space - no bar required

-DRAWING NOT TO SCALE-

TABLE 1 Translation Table for Calendar Year Code
CalendarYear 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014
OO COC s OO OO EE D - e
COCOmEm OO CO Em OO =mm O O
COEEm OO O Em O C) - - =
R OO CO O Em . e ) O

&

DRALLAS /M NIV

PACKAGE OUTLINE, 6L uDFN, 1.5x1.0x0.8mm

T ‘ SEETETROLS ‘ o ‘2/2

21-0147

10
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#HEGEE L)
CRBHE FORME M B B TR AR BE RS, WRF RO 3 AME(F S, 15 % 10 www.maxim-ic.com.cn/packages. )

(%]
i
015 REF. 4
R COMMON_DIMENSIONS S
D z SYMBOL | MIN | MAX 3
g A 080 | 110
‘ ‘ Al 0.00 0.10
_‘ ” LA A2 080 | 100
o 015 0.30
|| || _1' 010 0.18
MARKING — D 1.80 2.20
\ e 0.65 BSC.
E 115 135
HE | =) ,éEj A | E HE 180 | _2.40
L 026 | 046
,® L1 0.425 TYP.
PIN 1 DOT—E—T 1T 7 = Q1 010 [ 0.40
PKG. X5-1
J U L e
PINI1
_’I I'_b ——I I——c
~{e~r={el
NOTES:
1. ALL DIMENSIONS ARE IN MILLIMETERS.
2. DIMENSIONS ARE INCLUSIVE OF PLATING.
3. DIMENSIONS ARE EXCLUSIVE OF MOLD FLASH & METAL BURR.
4,COMPLY TO JEITA SC-88A EXCEPT FOR DIMENSION ‘L
ALL DIMENSIONS COMPLY TO JEDEC MO-203,
| | | S, COPLANARITY 4 MILS. MAX,
/O\FOOT LENGTH MEASURED AT INTERCEPT POINT BETWEEN
1 _l_ DATUM *A* AND LEAD SURFACE.
MARKING IS FOR PACKAGE ORIENTATION REFERENCE ONLY.
A2 | I | A 8. LEAD CENTERLINES TO BE AT TRUE POSITION AS DEFINED BY
l :~: ; BASIC DIMENSION “e”, +0,05.
] DALLAS /W /1K1 2V
TITLE:
PACKAGE OUTLINE, 5L SC70
APPROVAL DOCUMENT CONTROL NO. REV. 1
-DRAWING NOT TO SCALE- 21-0076 D |

Maxim bR hE 4

1k 8328154 HREI4%A5 100083
R EHIE: 8008100310

BiE: 010-62115199

f£E: 010-6211 5299

Maxim X Maxim =i ASMIG(E T HLEE (1 52, 0 A HEH L RIFA] . Maxim (87T FEATI ] DR FE (TR T HTHE T 16 207775 FERLRIFE RS B AU
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