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PART PACKAGE TOP MARK

TEMP. RANGE

MAX4223EUT-T -40°C to +85°C 6 SOT23 AAAD

MAX4223ESA  -40°C to +85°C 8 SO —

Ordering Information continued at end of data sheet.
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ABSOLUTE MAXIMUM RATINGS
Supply Voltage (VCC t0 VEE) .vcovieiiieriieiiiecieeiieeee e 12v

Analog Input Voltage ....
Analog Input Current.

SHDN Input Voltage..........ccccceu.e.

Short-Circuit Duration
OUT to GND
OUT to Vcc or VEE

(VeE - 0.3V) to (Vcc + 0.3V)
................ +25mA

Continuous Power Dissipation (Ta = +70°C)
6-Pin SOT23 (derate 7.1mW/°C above +70°C)
8-Pin SO (derate 5.9mW/°C above +70°C).......
10-Pin uMAX (derate 5.6mW/°C above +70°C)
14-Pin SO (derate 8.3mW/°C above +70°C).................

Operating Temperature Range -40°C to +85°C

Storage Temperature Range ....-65°C to +150°C

Lead Temperature (soldering, 10S€C) ........ccceeerreeerueennns +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

(Vcc = +5V, VEg = -5V, SHDN = 5V, Vcm = 0V, RL = », Ta = TmiN to Tmax, unless otherwise noted. Typical values are at

Ta = +25°C.) (Note 1)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
MAX4223/MAX4224 +0.5 +4
Ta =+25°C
MAX4225-MAX4228 +0.5 +5
Input Offset Voltage Vos mvV
T - T MAX4223/MAX4224 +6
= 0
AT IMINTDIMAX [ MAX4225-MAX4228 +7
Input Offset Voltage Drift TCVos +2 pv/eC
Input Bias Current Ta =+25°C +2 +10
. IB+ HA
(Positive Input) Ta = TMIN to TMAX +15
MAX4223/MAX4224 +4 +20
Ta =+25°C
Input Bias Current | MAX4225-MAX4228 +4 +25 A
(Negative Input) B . MAX4223IMAX4224 £30 .
= 0
AT IMINTDIMAX T MAX4225-MAX4228 +35
Input Resistance (Positive Input) RN+ 700 kQ
Input Resistance (Negative Input) RIN- 45 Q
Input Common-Mode Vem | Inferred from CMRR test 25  £32 v
Voltage Range
L ’ Ta=+25°C 55 61
Common-Mode Rejection Ratio CMRR | Vcm = £2.5V dB
TaA = TmIN to TMAX 50
Operating Supply Voltage Vcc/Vee | Inferred from PSRR test +2.85 +55 v
Range
L . Vcc =2.85Vt05.5V, TA =+25°C 68 74
Power-Supply Rejection Ratio PSRR dB
pply ey VEE = 285V10-55V | Ta = T 10 TMAX 63
Quiescent Supply Current lsy Normal mode (SHDN = 5V) 6.0 9.0 mA
(per Amplifier) Shutdown mode (SHDN = 0V) 0.35 0.55
Open-Loop T ist T v +2.5V RL=c 0.7 1> MQ
en-Loop Transresistance =42
P P R out RL = 500 03 08
Output Voltage Swing Vout RL = 50Q +2.5 +2.8 Y
Output Current (Note 2) lout Vourt = £2.5V 60 80 mA
Short-Circuit Output Current Isc RL = short to ground 140 mA
SHDN Logic Low ViL 0.8 Y
SHDN Logic High ViH 2.0 %

MAXIM
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DC ELECTRICAL CHARACTERISTICS (continued)

(Vcc = +5V, VEg = -5V, SHDN = 5V, Vcm = 0V, RL = », TA = TmIN to Tmax, unless otherwise noted. Typical values are at

Ta = +25°C.) (Note 1)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
SHDN Input Current i/l SHDN =0V or 5V 25 70 HA
Shutdown Mode Output SHDN = 0V, Vourt = -2.5V to +2.5V 10 100 kQ
Impedance (Note 3)

AC ELECTRICAL CHARACTERISTICS

(Vcc = +5VY, VEg = -5V, SHDN = 5V, Vcm = 0V, Ay = +1V/V for MAX4223/MAX4225/MAX4226, Ay = +2V/V for MAX4224/MAX4227/
MAX4228, RL = 100Q, Ta = +25°C, unless otherwise noted.) (Note 4)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
-3dB Small-Signal Bandwidth MAX4223/5/6 750 1000
BW V =20mVp- MHz
(Note 5) our p-p MAXa224/7/8 | 325 600
Bandwidth for +0.1dB MAX4223/5/6 100 300
; BW V =20mVp- MHz
Gain Flatness (Note 5) 0.1d8 | Vour p-p MAX4224/7/8 | 60 200
. X MAX4223/5/6 1.5
Gain Peaking dB
MAX4224/7/8 0.1
L Si | Bandwidth BW V =2V, MAX42235/6 250 MHz
arge-signat Bandwt Ls | Your=2vbp MAX42247/8 330
o MAX4223/5/6 850 1100
Rising edge
Slew Rate (Note 5 SR Vi 4V st MAX4224/7/8 1400 1700 Vius
ew Rate (Note =4V ste
(Note 3) out PI— MAX4223/5/6 | 625 800 .
Falling edge
MAX4224/7/8 1100 1400
Settling Time to 0.1% t V =2V ste MAX4223/5/6 8 ns
9 0 S our= P MAX4224/7/8 5
Ri d Fall Ti tr, t Vi 2V st MAX4223/5/6 L5 ns
ime , =2V ste
se and & " out P MAX4224/7/8 1.0
Off Isolation SHDN = 0V, f = 10MHz, MAX4223/4/6/8 65 dB
f = 30MHz MAX4225/6 -68
Crosstalk X ’ dB
TALK | Rg = 500 MAX4227/8 -72
Turn-On Time from Shutdown toN MAX4223/4/6/8 2 us
Turn-Off Time to Shutdown toFF MAX4223/4/6/8 300 ns
Power-Up Time tup Vcc, VEE = 0V to 5V step 100 ns
. ) ) MAX4223/5/6 0.01
Differential Gain Error DG RL = 150Q (Note 6) %
MAX4224/7/8 0.02
. ) MAX4223/5/6 0.02
Differential Phase Error DP RL = 150Q (Note 6) degrees
MAX4224/7/8 0.01
MAX4223/5/6 -60
RL=1000 S aooaris 61
Total Harmonic Distortion THD VOBT = 2Vp-p, dBc
fc = 10MHz MAX4223/5/6 -65
RL = 1kQ
MAX4224/7/8 -78
NAXIN 3
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AC ELECTRICAL CHARACTERISTICS (continued)

(Vcc = +5V, VEg = -5V, SHDN = 5V, Vcm = 0V, Ay = +1V/V for MAX4223/MAX4225/MAX4226, Ay = +2VIV for MAX4224/MAX4227/
MAX4228, RL = 100Q, Ta = +25°C, unless otherwise noted.) (Note 4)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
Output Impedance ZouTt f = 10kHz 2 Q
f f = 30kHz MAX4223/5/6 42
Third-Order Intercept 1P3 dBm
P fz = 30.1MHz MAX4224/7/8 36
R X MAX4223/5/6 -61
Spurious-Free Dynamic Range SFDR f = 10kHz dB
MAX4224/7/8 -62
1dB Gain Compression f = 10kHz 20 dBm
Input Noise Voltage Density en f = 10kHz 2 nviVHz
IN+ _
Input Noise Current Density in+, in- | f=10kHz N >0 pPANHZz
SO-8, SO-14 Pin to pin 0.3
) packages Pin to GND 1.0
Input Capacitance (Note 7) CIN - - pF
SOT23-6, 10-pin pMAX Pin to pin 0.3
packages Pin to GND 0.8

Note 1: The MAX422_EUT is 100% production tested at Ta = +25°C. Specifications over temperature limits are guaranteed by design.

Note 2: Absolute Maximum Power Dissipation must be observed.

Note 3: Does not include impedance of external feedback resistor network.

Note 4: AC specifications shown are with optimal values of RF and Rg. These values vary for product and package type, and are
tabulated in the Applications Information section of this data sheet.

Note 5: The AC specifications shown are not measured in a production test environment. The minimum AC specifications given are
based on the combination of worst-case design simulations along with a sample characterization of units. These minimum
specifications are for design guidance only and are not intended to guarantee AC performance (see AC Testing/
Performance). For 100% testing of these parameters, contact the factory.

Note 6: Input Test Signal: 3.58MHz sine wave of amplitude 40IRE superimposed on a linear ramp (OIRE to 100IRE). IRE is a unit of
video signal amplitude developed by the International Radio Engineers. 140IRE = 1V.

Note 7: Assumes printed circuit board layout similar to that of Maxim’s evaluation kit.

gooooo

(Vcc = +5V, VEE = -5V, RL = 100Q, Ta = +25°C, unless otherwise noted.)

MAX4223 MAX4223 MAX4223/MAX4225/MAX4226
SMALL-SIGNAL GAIN vs. FREQUENCY SMALL-SIGNAL GAIN vs. FREQUENCY LARGE-SIGNAL GAIN vs. FREQUENCY
(AveL = +1) (AvcL = +2/+5) (AveL = +1)
4 - 4 ——rr— 5 4 .
ww=2omop] [[1III1 ] [T} Vi 20mVpp IR
3 T 111 3 3 3 3 - 3
S0-8 PACKAGE E z RF = 560Q ]
2 Rr =560Q 2 Av=+VN T[] 2 [~ Vour=2Vp-p
1 / g R;;/RG =2000_| | 1
=
— ™ =4 —
g !’ ‘ 3 0 S\ g 0
=z -1 - & -1 o =z -1
S 01236 5 =z |
-2 Rf = 470Q S 2 Ay =+5VIV 2
3 S 3 Rf = 100Q 3 \
= Rg = 25Q \
-4 4 4
5 . 5 5
-6 L 6 6
1 10 100 1000 1 10 100 1000 1 10 100 1000

FREQUENCY (MHz) FREQUENCY (MHz) FREQUENCY (MHz)

MAXIMV




1GHzO O OO SsoT23
ooooooooonoooonononnn

goooooo@o)
(Vcc = +5V, VEE = -5V, RL = 100Q, Ta = +25°C, unless otherwise noted.)

MAX4224 MAX4224 MAX4224/MAX4227/MAX4228
SMALL-SIGNAL GAIN vs. FREQUENCY SMALL-SIGNAL GAIN vs. FREQUENCY LARGE-SIGNAL GAIN vs. FREQUENCY
(AveL = +2) (AvcL = +5/+10) (AvcL = +2)
4 =TT s 4 =TT T g 4 =TT 8
Vin = 20mVp-p g Vin = 20mVp-p ‘ ‘ ‘ ‘ ‘ ‘ Hl § | AvcL = +2VIV §
3 H 3 IBRERIAL) H 3 Rr = Rg = 470Q H
H AvcL=+5VIV_| |* | V- =
2 2 Re <2400 2 Vour = 2Vp-p
g 1 g Rk —{ B
=z = =
§ 0 ~S § 0 = § 0 ~(
g -1 PSR S 1 0/ Y [
E \ E) AveL = +1ova E
x = Rr = 130Q x
S 3 S0-8 PACKAGE 2 3 Rg=15Q 2 3
4 ST + “
5 S0T23-6 PACKAGE 5 5
RE = Rg = 470Q
% AR 5 %
1 10 100 1000 1 10 100 1000 1 10 100 1000
FREQUENCY (MHz) FREQUENCY (MHz) FREQUENCY (MHz)
MAX4225/MAX4226 MAX4225/MAX4226 MAX4227/MAX4228
SMALL-SIGNAL GAIN vs. FREQUENCY GAIN MATCHING vs. FREQUENCY SMALL-SIGNAL GAIN vs. FREQUENCY
(AveL = +1) (AveL=+1) (AvcL = +2)
[ : ol IR T N e
oo ! g I Vin = 20mVp- _— ! g
o H S e AMPLIFIER A R 3
2 |Re=560Q 02 | reese0n 2 [ResResamo
1 . 01 LN I
0 0 Al Z
g g {1 &
=g = riEA B 4
3 3, T 2,
0. s
AMPLIFIER B g
-3 -0.3 = -3
-4 04 -4
5 l 05 5
-6 06 -6
1 10 100 1000 1 10 100 1 10 100 1000
FREQUENCY (MHz) FREQUENCY (MH) FREQUENCY (MHz)
MAX4227/MAX4228
GAIN MATCHING vs. FREQUENCY MAX4225/MAX4226 MAX4227/MAX4228
(AvcL = +2) CROSSTALK vs. FREQUENCY CROSSTALK vs. FREQUENCY
04 T T TTTTT g 0 UBLUALL o 0 UBLUALL o
o5 | Vin=20mvpp g o | Re=e g o | Re=e g
" AveL = +2VIV z ) Vour = 2Vp-p H ) Vour = 2Vp-p z
02 [Re=Re=470Q 20 i -20 1
@ H N
S u g g
I o T < <
2 o1 (R £ 50 £ 50 A
£ 2 4 2 4
g 02 \ g o i g -0
S .03 70 a -70 ¥
S—
04 80 [N -80 ’
05 -9 -90
06 I -100 -100
0.1 1 10 100 1 10 100 1000 1 10 100 1000
FREQUENCY (MHz) FREQUENCY (MHz) FREQUENCY (MHz)
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(Vcc = +5V, VEE = -5V, RL = 100Q, Ta = +25°C, unless otherwise noted.)

MAX4224/MAX4227/MAX4228
POWER-SUPPLY REJECTION RATIO
vs. FREQUENCY (AvcL = +2)
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(Vcc = +5V, VEE = -5V, RL = 100Q, Ta = +25°C, unless otherwise noted.)
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(Vcc = +5V, VEE = -5V, RL = 100Q, Ta = +25°C, unless otherwise noted.)

POWER-SUPPLY CURRENT PER AMPLIFIER
vs. TEMPERATURE

INPUT BIAS CURRENT
vs. TEMPERATURE

SHORT-CIRCUIT OUTPUT CURRENT
vs. TEMPERATURE
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PART TEMP. RANGE PA(F;II('\JAGE TOPS:)II-;RK MAX4223/MAX4224 TRANSISTOR COUNT: 87
MAX4225-MAX4228 TRANSISTOR COUNT: 171

MAX4224EUT-T -40°Cto +85°C 6 SOT23 AAAE SUBSTRATE CONNECTED TO VEE
MAX4224ESA -40°C to +85°C 8 SO —

MAX4225ESA  -40°C to +85°C 8 SO —
MAX4226EUB  -40°C to +85°C 10 uMAX —
MAX4226ESD  -40°C to +85°C 14 SO —
MAX4227ESA  -40°Cto +85°C 8 SO —
MAX4228EUB  -40°C to +85°C 10 pMAX —
MAX4228ESD  -40°C to +85°C 14 SO —
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googo

- e S b
M INCHES MILLIMETERS
L DIM| MIN | MAX __ MIN | MAX
~ A | 0037 0043] 0.939] 1.092
| | AL| 0.002 | 0.006 | 0.050 | 0152
A2] 0.030 | 0038 | 0.762] 0.965
DI 012 | 0124 | 2845] 3150
£ 1 D2| 0110 | 0122 | 2.794] 3099
= 010001 E1| 0ll2 | 0124 | 2845] 3150
0P 002 E2| 010 | 0lee | 2794] 3099
I E | 0185 0201 [4699 [5.105
0.020 || L [00155 [0.0275| 0.394] 0699
T 1] 0.037 REF 0940 REF
b | 0006 [ 0016 | 0.152 | 0.406
1| o | 00157 BSC | .500 BSC
1z c | 0003 0011 | 0076] 0.280
0020 == S | 00196 REF | 498 RET
P VeV o [0° |6 v |6
D2 ﬁ r A2
E2
TR A
— 0 B {
D1 . l:
FRONT VIEV SIDE VIEW
Noes: 1 A4X1/Vi

1, D&E DO NOT INCLUDE MOLD FLASH.
2. MOLD FLASH OR PROTRUSIONS NOT TO EXCEED .15mm<.0067>.

3. CONTROLLING DIMENSION: INCHES

PROPRIETARY INFURVATION

PACKAGE OUTLINE, 10L MICRO MAX

TOLUMAXA EP

<FIN-IPIC KRS

g00o000000000000000000O0O000000C00O0000O0O0O00000O0CO00000O00O00O0CO0000O0O0O0O000O0GC00000

PR SHCDRENT CONTRB. 5 =7
1
21-0061 ‘ A ‘/1
SYMBOL [ MIN MAX
A 0.50 1.45
AL 0.00 015
b*‘ ‘* \*e*‘ A2 0.50 .30
o 035 | 050
C 008 020
D 280 | 3.00
SEE NOTE i £ 260 | 3.00
EXAMPLE\ = 1.50 1.75
TOP MARK N L 035 | 055
G — -4 F e 095 REF
| Iy o~ [ 107

NOTE:

w

[LIES

1. ALL DIMENSIONS ARE IN MILLIMETERS.

/A, FOOT LENGTH MEASURED AT INTERCEPT POINT BETWEEN
DATUM A & LEAD SURFACE.

3 PACKAGE OUTLINE EXCLUSIVE OF MOLD FLASH & METAL

. PACKAGE OUTLINE INCLUSIVE OF SOLDER PLATING.

. PIN 1 IS LOWER LEFT PIN WHEN READING TOP MARK
FROM LEFT TO RIGHT. (SEE EXAMPLE TOP MARK>

VI A X1V

PROPRLCTARY INFORMATION

PACKAGE OUTLINE, SOT23, 6L

RPPROVAL DOCONENT CONTROL NG REV

21-0058 c

A

go0000000000000O0O000O0O0DOOO0ODOOOOOOOOO0O0
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