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ABSOLUTE MAXIMUM RATINGS

Supply Voltage (VCC t0 VEE) «  veeeiiiiiiiieiiieiceeeeee +6V
Differential Input Voltage ........ccccooviiiiiiiiiiic +2.5V
IN_-, IN_+, OUT . (Vce + 0.3V) to (VEE - 0.3V)
Current into INPUL PINS ..o +20mA
Output Short-Circuit Duration to Vcc or VEE.............. Continuous
Continuous Power Dissipation (Ta = +70°C)

5-Pin SC70 (derate 3. 1mW/°C above +70°C).............. 247TmW

5-Pin SOT23 (derate 7.1mW/°C above +70°C)............ 571mwW
8-Pin SOT23 (derate 9.1mW/°C above +70°C)............ 727mW
Operating Temperature Range ...........ccccooceeenen.
Junction Temperature.................
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 reliability.

DC ELECTRICAL CHARACTERISTICS

(Voe = +2.7V to +5.5V, Vom = Vee/2 - 0.75V, Vg = 0, R = = to Voe/2, Vout = Vee/2, Ta = Tuin to Tmax, unless otherwise noted.

Typical values are at Ty = +25°C.) (Note 1)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
Operating Supply Voltage Range Vs Guaranteed by PSRR test 2.7 55 \
Quiescent Supply Current Is Vce = +5V 1.7 35 A
(per amplifier) Vee = +3V 1.5
Input Common Mode Voltage VEE - Vce -

Range Vcm Guaranteed by CMRR test 01 15 Vv
Input Offset Voltage Vos 0.4 9 mV
Input Offset Voltage Temperature o
Coefficient TCvos s wvFC
Input Offset Voltage Matching MAX4413 +1 mV
Input Bias Current B 1.6 4 LA
Input Offset Current los 0.1 0.7 A
Differential mode,
-0.04V < (VIN+ - VIN-) £ +0.04V 60 kQ
Input Resistance RIN
Common mode,
VEE-0.1V<Vcm < Vee - 1.5V 16 M
Common Mode Rejection Ratio CMRR | VEE-0.1V<Vcm < Vee -1.5V 60 94 dB
+0.2V <VouT £ +4.8V,
RL = 10kQ 8 93
_ +0.4V <VouT £ +4.6V,
Vce = +5V RL = 1KQ 68 80
+1V < VouT £ +4V, 65
RL = 150Q
Open-Loop Gain AvoL dB
+0.2V <VouT £ +2.8V, 92
RL = 10kQ
_ +0.25V < Vout £ +2.75V
Vce = +3V RL = 1kQ 78
+0.5V < VouTt £ +2.5V, 62
RL = 150Q
2 MAXI/V
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DC ELECTRICAL CHARACTERISTICS (continued)

(Voo = +2.7V 1o +5.5V, Vom = Ve/2 - 0.75V, Veg = 0, R = @ to Ve/2, Vout = Veco/2, Ta = Tmin to Tyax, unless otherwise noted.
Typical values are at Ty = +25°C.) (Note 1)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
Vee -V 0.085
RL = 10kQ |2 H
VoL - VEE 0.015
Vee -V 0.105 0.275
Voe = +5V RL = 1kq oo o
VoL - VEE 0.035 0.125
RL = Vce - VoH 0.385
150Q VoL -V 0.150
Output Voltage Swing VouT OL - VEE Vv
Vce - VoH 0.06
RL = 10kQ
VoL - VEE 0.01
Vee -V 0.075
Vce = +3V RL = 1kQ ce - Yon
VoL - VEE 0.025
RL = Vce - Vo 0.275
150Q VoL - VEE 0.070
Output Current louT RL = 20Q connected to Vcc or VEE, Vce = +5V +25 +75 mA
Output Short-Circuit Current Isc Sinking or sourcing +85 mA
Power Supply Rejection Ratio PSRR Vce = +2.7Vto +5.5V, Vem = 0, VouT = 2V 60 77 dB

AC ELECTRICAL CHARACTERISTICS

(Voc = 45V, VEg = 0, Vom = +1.75V, R = 1kQ connected to Vee/2, Cp = 5pF, Aygl = +1V/V, Ta = +25°C, unless otherwise noted.)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS

Small Signal -3dB Bandwidth BWss Vout = 100mVp-p 500 MHz

Large Signal -3dB Bandwidth BW|Ls VouTt = 2Vp-p 30 MHz
V = 100mVp- 50

Bandwidth for 0.1dB Flatness BWo.1gg 2" eP MHz
Vour = 2Vp-p 16

Slew Rate SR VouTt = 2V step 220 V/us

Rise/Fall Time R, tF VouTt = 2V step, 10% to 90% 14 ns

Settling Time to 0.1% ts 1% Vourt = 2V step 100 ns
Vce = +5V, fc = BMHz, V = 1Vp- -84

Spurious-Free Dynamic Range SFDR ce c OuT p-p dBc
Vce = +3V, fc = 5MHz, Vout = 1Vp-p -93

MAXIMN 3
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AC ELECTRICAL CHARACTERISTICS (continued)

(Vee = +5V, VEg =0, Vo = +1.75V, R = 1kQ connected to Vc/2, CL = 5pF, AycL = +1V/V, Ta = +25°C, unless otherwise noted.)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS
Vce = +5VY, fc = 5MHz, V = 1Vp- -84
2" Harmonic Distortion ce c OuT PP dBc
Vce = +3V, fc = 5MHz, Vout = 1Vp-p -93
Vce = +5Y, fc = BMHz, V = 1Vp- -95
3 Harmonic Distortion ce c OuT b-P dBc
Vce = +3V, fc = 5SMHz, Vout = 1Vp-p -95
Vce = +5Y, fc = 5MHz, V = 1Vp- 0.007
Total Harmonic Distortion THD ce c OuT PP %
Vce = +3V, fc = 5MHz, Vout = 1Vp-p 0.003
Two-Tone, Third-Order _ _ )
Intermodulation Distortion P3 f1 = 10MHz, f2 = 9.9MHz 67 dse
) . . Ay = +1V/V 0.03
Differential Gain Error DG RL = 150Q, NTSC %
Ay = +2VIV 0.01
. . Ay = +1V/V 0.13
Differential Phase Error DP RL = 150Q, NTSC degrees
Ay = +2V/V 0.03
Gain Matching MAX4413, VouyT = 100mVp-p, f < 10MHz 0.1 dB
Phase Matching MAX4413, Vout = 100mVp-p f < 10MHz 0.1 degrees
Input Noise-Voltage Density en f = 10kHz 13 nVAHz
Input Noise-Current Density In f = 10kHz 0.7 PAN Hz
Input Capacitance CIN 1.8 pF
Qutput Impedance Z0UT f=1MHz 0.7 Q
Capacitive Load Drive No sustained oscillations 120 pF
Power-Up 1% Settling Time
(Note 2) 1.2 100 us
Crosstalk XTALK MAX4413, f = 10MHz, VouT = 2Vp-p -82 dB

Note 1: All devices are 100% production tested at Ta = +25°C. Specifications over temperature are guaranteed by design.
Note 2: Guaranteed by design.

MAXIMN
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EEE S g
(Vcc = +5V, VEE =0, Vom = +1.75V, AycL = +1V/V, RF = 24Q, Rl = 1kQ to Vce/2, CL = 5pF, Ta = +25°C, unless otherwise noted.) b
SUPPLY CURRENT vs. SMALL-SIGNAL GAIN with CAPACATIVE LOAD *
SUPPLY VOLTAGE (PER AMPLIFER) SMALL-SIGNAL GAIN vs. FREQUENCY vs. FREQUENCY h
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REIEREGEE)

(Vce = +5V, VEE =0, Vom = 1.75V, AycL = +1V/V, RF = 24Q, R = 1kQ to Vce/2, CL = bpF, Ta = +25°C, unless otherwise noted.)
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REIEREGEE)

(Vcc = +5V, VEE =0, Vom = 1.75V, AvcL = +1V/V, RF = 24Q, R = 1kQ to Vce/2, CL = 5pF, Ta = +25°C, unless otherwise noted.)
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(Vce = +5V, VEE =0, Vom = 1.75V, AycL = +1V/V, RF = 24Q, R = 1kQ to Vce/2, CL = bpF, Ta = +25°C, unless otherwise noted.)
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MAX4412/MAX4413

BIX . BTN, EPE, 3V/5V,
500MHzEE—EBANT 2 TLALN o L1 NVHITa1d
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MAX4412 TRANSISTOR COUNT: 99
MAX4413 TRANSISTOR COUNT: 192
PROCESS: Bipolar
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EIX . EEH, 8B, 3V/5V,
500MHzE—BBANT 271NV o L1 VHiH1d
NYTr—o

(COF—=F—MIBHEINTND/NY T —DHKRIE. BFERNFRMENTNDEIIRY FtHA. RO/ VY T— BRI,
japan.maxim-ic.com/packages = 2B T I\, )

(%]
i
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w
g
| SYMBOL| MIN | MAX 19
e 0.65 BSC @
i i D 1.80 | 2.20
| | | b 0.15 | 0.30
! | ! E 1. 1.35
! HE 1.80 | 2.40
Qi 0.10 | 0.40
| | | A2 0.80 [ 1.00
Al 0.00 [ 0.10
_ - A 0.80 [ 1.10
HE L J J_ E S 0.10 | 0.18
| | | L 0.10 | 0.30
! ! ! L1 0.425 TYP.
T
| m |
- TPIN 1
l<-
L—e——L— ——I
NOTE:
1. ALL DIMENSIONS ARE IN MILLIMETERS
2. DIMENSIONS ARE INCLUSIVE OF PLATING
3. DIMENSIONS ARE EXCLUSIVE
| OF MOLD FLASH & METAL BURR
i 4. ALL SPECIFICATIONS COMPLY TO EIAJ SC70
1 1 5. COPLANARITY 4 MILS. MAX.
» i
| 2 VI /1 X1 2V
PROPRIETARY INFORMATION
PACKAGE OUTLINE, SC70, 5L
APPROVAL DOCUMENT CONTROL NO REV 1
21-0076 /
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MAX4412/MAX4413

BIX N+, BEDH, BPFE, 3V/5V,

500MHzEE—EBANT 2 TLALN o L1 NVHITa1d

NYT—3 (1RE)

(CDT—=F— MIBHINTND/N\Y T —DAKIE. BFRIRBRSNTNS LR XA, THD/ VYT — BRI,

japan.maxim-ic.com/packages = ZS BT &\, )

SYMBOL | MIN MAX 5
—=1 o [=— ‘¢@ A 0.90 1.45
7 Al 0.00 0.15
_— AP 0.90 1.30
~T> - o 0.35 0.50
C 0.08 0.20
\ * \ D 2.80 3.00
E 2.60 3.00
F1 1.50 1.75
& N - N E L 0.35 0.55
‘ e 0.95 REF
‘ | ‘ el 1.90 REF
EL w ﬂ a 0° [ 10
f— o1 —~
D
¢
A AE | ‘
% — 0 fAl
NOTES:
AALL DIMENSIONS ARE IN MILLIMETERS.
FOOT LENGTH MEASURED AT INTERCEPT POINT BETWEEN »,
DATUM A & LEAD SURFACE. /VI /J K I /VI
3. PACKAGE DUTLINE EXCLUSIVE OF MOLD FLASH & METAL BURR, [CRoeRiereer nromaron
4, PACKAGE DUTLINE INCLUSIVE OF SOLDER PLATING. PACKAGE OUTLINE, SOT-23, SL
5, MEETS JEDEC MO178.  hmom oo o =T
21-0057 ‘ C ‘/1
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EIX k., EEH, BOE, 3V/5V,
S500MHzEE—BBFANP 714N o LA ViliZifd
Ny =3 (1R E)

(CDOT—52—MIBEINTND/NY T —IHKIE. RHEAFRBENTND EIIRY ZEA. RO/ VYT — BRI,
japan.maxim-ic.com/packages = ZSBT I\, )

(%]
. i
x 3
SYMBOL | MIN MAX )
P € ‘5 A 0.90 145 g
& A AL 0.00 015 3
| [ L A2 0.90 1.30
— b 0.28 0.45
f c 0.09 0.20
‘ D 2.80 3.00
E 2,60 3.00
& —-—-"t—-—— E 2 -— El E1 150 175
‘ L 0.10 0.60
° ! e 065 ref
PIN 1 el 195 ref
1D, DOT — R " "
(SEE NOTE 7 | \—‘___—\] s 0 [ 10
e -
D
C—> |t
NOTE:
. ALL DIMENSIONS ARE IN MILLIMETERS,
FOOT LENGTH MEASURED REFERENCE TO FLAT FOOT
SURFACE PARALLEL TO DATUM “A“
& 3. PACKAGE OUTLINE EXCLUSIVE OF MOLD FLASH & METAL BURR.
! 4, PACKAGE OUTLINE INCLUSIVE OF SOLDER PLATING.
| 1 S. EIAJ REF. NUMBER’ SC-74 (6 LEAD VERSIOND
AR 6. COPLANARITY 4 MILS. MAX.
A 7. PIN 1 LD, DOT IS 0.3 MM @ MIN. LOCATED ABOVE PIN 1.
8, MEETS JEDEC MO178.

VI /1 X1 /VI

PREPR!ETARV INFORMATION

PACKAGE OUTLINE, SOT-23, 8L

APPROVAL DOCUMENT CONTROL NO. REV

1
21-0078 C /1
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VFILRREICYVFVLARBICEHRINBIEMUADOBEBOERICONT—IEFEZALVIRAIT, BBRFFSAEVAEEESNTHEEA
VEILASHERTELSERBRRUMLEZEE T SEMNZERLIT,
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