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ABSOLUTE MAXIMUM RATINGS

Supply Voltage (VCC t0 VEE) ..., +12V
IN_-, IN_+, OUT_, DISABLE_ ......... (VeE - 0.3V) to (Vcc + 0.3V)
Output Short-Circuit t0 VCC OF VEE «vvvevvvreriieiieenieeeniee e 1s
Continuous Power Dissipation (Ta = +70°C)
6-Pin SC70 (derate 3.1mW/°C above +70°C) .............. 245mwW
6-Pin SOT23 (derate 7.1mW/°C above +70°C)............ 571mw
10-Pin uMAX (derate 5.6mW/°C above +70°C) ........... 444mW
14-Pin TSSOP (derate 9.1mW/°C above +70°C).......... 727TmwW

14-Pin SO (derate 8.3mW/°C above +70°C)
16-Pin QSOP (derate 8.3mW/°C above +70°C)

16-Pin Narrow SO (derate 8.7mW/°C above +70°C) ...696mW

20-Pin TSSOP (derate 10.9mW/°C above +70°C)
Operating Temperature Range. ...........cccceeeeeennne
JUNCLON TEMPETALUIE ...
Storage Temperature Range ..........cccoccevveeeennnns

Lead Temperature (soldering, 10s)

-40°C to +85°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 at 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-Single Supply

(Vcc = +5V, VEe = 0, Vcm = Vee/2, VouT = Vee/2, RL = o to Vee/2, DISABLE_ = Voc (MAX4380/MAX4381/MAX4382/MAX4384),
Ta = TmIN to Tmax, unless otherwise noted. Typical values are at Ta = +25°C.) (Note 1)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX [ UNITS
E’fﬁéfomm"”'mde Voltage Vem Guaranteed by CMRR VEg-0.2 Vce-225 \Y;
Ta =+25°C 0.2 12
Input Offset Voltage Vos mV
Ta =-40°C to +85°C 20
Input Offset Voltage Matching MAX4381-MAX4384 1 mV
Input Offset Voltage Tempco TCvos 8 pv/ec
Input Bias Current IB 6.5 20 HA
Input Offset Current los 0.5 7 MA
. Differential mode (-1V < ViN< +1V) 70 kQ
Input Resistance RIN
Common mode (-0.2V < Vcm < +2.75V) 3 MQ
Common-Mode Rejection Ratio CMRR VEE - 0.2V <Vcm £ Vece- 2.25V 70 95 dB
0.25V < Vourt <£4.75V, RL = 2kQ 50 61
Open-Loop Gain AvoL 0.8V < Vout £4.5V, RL = 150Q 48 63 dB
1V < VouT <4V, R =50Q 58
Vcc - VoH 0.05 0.2
RL = 2kQ
VoL - VEe 0.05 0.15
Vee - Vi 0.3 0.5
RL = 150Q ce” Yo
. VoL - VEe 0.25 0.8
Output Voltage Swing Vourt \Y
Vcc - VoH 0.5 0.8
RL=75Q
VoL - VEe 0.5 1.75
RL=75Qto0 Vee - VoH 1 17
ground VoL - VEE 0.025 0.125
Sinking from RL = 75Q to Vcc 40 55
Output Current lout — mA
Sourcing into R = 75Q to VEg 25 50
Output Short-Circuit Current Isc Sinking or sourcing +100 mA
Open-Loop Output Resistance RouTt 8 Q
Power-Supply Rejection Ratio PSRR Vs= +4.5V to +5.5V 50 62 dB
2 N AXIW
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DC ELECTRICAL CHARACTERISTICS-Single Supply

(Vcc = +5V, VEe = 0, Vcm = Vee/2, VouT = Vee/2, RL = o to Vee/2, DISABLE_ = Vec (MAX4380/MAX4381/MAX4382/MAX4384),
Ta = TmIN to Tmax, unless otherwise noted. Typical values are at Ta = +25°C.) (Note 1)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
Sgﬁéﬁtmg Supply Voltage Vs Guaranteed by PSRR (Note 2) 45 11 \
Disabled Output Resistance RouT(orr) | DISABLE_=0, 0 <Vour <5V 27 35 kQ
DISABLE_ Logic-Low Threshold ViL Vce-3 \Y
DISABLE_ Logic-High Threshold ViH Vce-125 \Y;
DISABLE_ Logic Input Low I SereTE —

Current IL DISABLE_=0 25 60 HA
DISABLE_ Logic Input High I BCARTE =

Current IH DISABLE_=Vcc 10 40 HA
Quiescent Supply Current (Per Is DISABLE_ = Vcc 5.5 9 A
Ampllfler) DISABLE_=0 0.45 0.6

DC ELECTRICAL CHARACTERISTICS-Dual Supply

(Vcc = +5V, VEE = -5V, Vcm = 0, VouT = 0, R = o to 0, DISABLE_ = Vcc (MAX4380/MAX4381/MAX4382/MAX4384),
Ta = TmIN to Tmax, unless otherwise noted. Typical values are at Ta = +25°C.) (Note 1)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
g;)#égommon-Mode Voltage VeMm Guaranteed by CMRR VEE Vcc-2.25 \
Input Offset Volt v Ta = +25"C 3 10 v
npu set Voltage m

P 9 oS Ta = TMIN t0 TMAX 24
Input Offset Voltage Matching MAX4381-MAX4384 1 mV
Input Offset Voltage Tempco TCvos 8 pv/ec
Input Bias Current IB 8.5 25 HA
Input Offset Current los 0.5 12 HA

) Differential mode (-1V < V|N< +1V) 70 kQ

Input Resistance RIN
Common mode (-5V < Vcm < 2.75V) 3 MQ
Common-Mode Rejection Ratio CMRR VEE <Vcm < Vce- 2.25V 70 95 dB
-4.5V < Vourt < +4.5V, RL = 2kQ 50 62
Open-Loop Gain AvoL -4.25V < Vour < +4.25V, RL = 150Q 48 65 dB
-4V < VouT < +4V, R = 50Q 60
Vee - Vi 0.175 0.375
RL = 2kQ cc - VoH
VoL - VEE 0.075 0.225
Output Voltage Swi v RL = 1500 vee - Vo 0575 08 |,
utput Voltage Swin ouT =
P 9 g - VoL - VEe 0.4 0.775
Vce - Vi 13 2.3
RL=75Q cc - ToH
VoL - VEE 1.3 2.45

MAXIMN 3
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DC ELECTRICAL CHARACTERISTICS-Dual Supply (continued)
(Vece = +5V, VEE = -5V, Vcm = 0, VouT = 0, R = o to 0, DISABLE_ = Vcc (MAX4380/MAX4381/MAX4382/MAX4384),

MAX4380-MAX4384

Ta = TmIN to Tmax, unless otherwise noted. Typical values are at Ta = +25°C.) (Note 1)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS

Sinking from R = 75Q to Vcc 50 75

Output Current lout — mA
Sourcing into R = 75Q to VEg 50 75

Output Short-Circuit Current Isc Sinking or sourcing +100 mA

Open-Loop Output Resistance Rourt 8 Q

Power-Supply Rejection Ratio PSRR Vs=+4.5V to 5.5V 48 62 dB

ggﬁéztmg Supply Voltage Vs Guaranteed by PSRR (Note 2) +2.25 +55 \

Disabled Output Resistance RouT(orF) | DISABLE_=0, -5V < Vour <5V 27 35 kQ

DISABLE_ Logic-Low Threshold ViL vce -3 \Y

DISABLE_ Logic-High Threshold ViH vce-1.25 Vv

DISABLE_ Logic Input Low I SereTE —

Current IL DISABLE_=0 25 HA

DISABLE_ Logic Input High I BCARTE =

Current IH DISABLE_ =Vcc 10 HA

Quiescent Supply Current (Per Is DISABLE_ = Vcc 7.5 10 mA

Amplifier) DISABLE_=0 0.45 0.8

AC ELECTRICAL CHARACTERISTICS-Single Supply

(Vcc = +5V, VEg = 0, Vcm = +1.5V, RL = 100Q to Vcc/2, DISABLE_ = Vcc (MAX4380/MAX4381/MAX4382/MAX4384),
Vour = Vcc/2, AvcL = +1VIV, Ta = +25°C, unless otherwise noted.)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
Small-Signal -3dB Bandwidth BWss VouTt = 100mVp-p 210 MHz
Large-Signal -3dB Bandwidth BW.s Vourt = 2Vp-p 175 MHz
ﬁ;‘f‘nt:s'g“a' 0.1dB Gain BWo.1dBss | Vout = 100mVp-p 55 MHz
Ilzgtgrj‘(z-ssslgnal 0.1dB Gain BW0 1dBLS VouT = 2Vp-p 20 MHz
Slew Rate SR Vourt = 2V step 485 Vius
Settling Time to 0.1% ts Vourt = 2V step 16 ns
Rise/Fall Time trR, tF Vourt = 100mVp-p 4 ns
Spurious-Free Dynamic Range SFDR fc = 5MHz, Vout = 2Vp-p -65 dBc

2nd harmonic -65
Harmonic Distortion HD fc = 5MHz, 3rd harmonic -68 dBc
Vourt = 2Vp-p -
Total harmonic -63
iermodaton Distoron P | g e e

MAXI N
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AC ELECTRICAL CHARACTERISTICS-Single Supply (continued)

(Vecec = +5V, VEgE = 0, Vcm = +1.5V, RL = 100Q to Vcc/2, DISABLE_ = Vcc (MAX4380/MAX4381/MAX4382/MAX4384),
Vourt = Vcc/2, AvcL = +1VIV, Ta = +25°C, unless otherwise noted.)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS
Channel-to-Channel Isolation CHiso Specified at DC -102 dB
Input 1dB Compression Point fc = 10MHz, AycL = +2V/IV 14 dBm
Differential Phase Error DP NTSC, RL = 150Q 0.08 degrees
Differential Gain Error DG NTSC, RL = 150Q 0.02 %
Input Noise-Voltage Density en f = 10kHz 10 nV/iVHz
Input Noise-Current Density In f = 10kHz pANHZ
Input Capacitance CIN pF
Output Impedance ZouT f=10MHz 1.5 Q
Enable Time on | UL eaxassoaxessy 100 s

. . VIN = 1V (MAX4380/MAX4381/
Disable Time torF I\/II:X4382(/MAX4384) ! Ks

Note 1: All devices are 100% production tested at Ta = +25°C. Specifications over temperature limits are guaranteed by design.
Note 2: PSRR for single +5V supply tested with Veg = 0, Vcc = +4.5V to +5.5V; PSRR for dual £5V supply tested with Vg = -4.5V
to -5.5V, Vcc = +4.5V to +5.5V.

googdao

(Vcc = +5V, VEE =0, Vcm = +1.5V, AycL = +1V/V, RL = 100Q to Vcc/2, Ta = +25°C, unless otherwise noted.)
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(Vcc =45V, VEE =0, Vcm = +1.5V, AycL = +1, RL = 100Q to Vcc/2, Ta = +25°C, unless otherwise noted.)
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(Vcc =+5V, VEE =0, Vcm = +1.5V, AycL = +1,
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(Vcc =45V, VEE =0, Vcm = +1.5V, AycL = +1, RL = 100Q to Vcc/2, Ta = +25°C, unless otherwise noted.)

VOLTAGE NOISE vs. FREQUENCY
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(Vcc =45V, VEE =0, Vcm = +1.5V, AycL = +1, RL = 100Q to Vcc/2, Ta = +25°C, unless otherwise noted.)
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MAX4380 TRANSISTOR COUNT: 66
MAX4381 TRANSISTOR COUNT: 132
MAX4382 TRANSISTOR COUNT: 196
MAX4383 TRANSISTOR COUNT: 264
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TOP VIEW
TOP VIEW bABLEA [1] [16] outc
. DISABLEC [2 | 15] Inc-
ourh 1 o v osaeies (3] i fue mes
e [2] AAXIM 5] oure
MAXAZ8] Voo [4]  Maxazgz  [i3] vee
INA+ [3 ] 5] ie- e [ ] 2] e
= [4] 7] e A- [6 | [11] e-
DISABLEA [5 | 6] DisreLes oo [7] ] ours
HMAX-10 nC. [8] [9] ne.
QSOP
TOP VIEW
TOP VIEW
DISABLEA [ 1] 14] oute oua[z] ° 14] outo
DISABLEC [ 2 13] Inc- INA- [ 2 13] IND-
osaetes (3] _ma s [12] ner e 3] aaan 2] wos
Ve [4]  maxass2 1] vee Ve [4] Maxazss ] vee
INA+ [ 5] 10] inB+ g+ [ 5| 10] e+
NA- [ 6] [9] me- ng- 6] 9] nc-
outa [7] 8] outs outs [7] 5] ourc
TSSOP/SO SO/TSSOP
TOP VIEW TOP VIEW
oura [z ° 16] outD bissLen [1] [20] DisaLED
INA- [ 2| [15] IND- outa [ 2] [19] outo
nas (3] amascaan |24l mo INA- [ 3] 18] InD-
vee [4]  Maxa383  |13] vee ma+ 4] amam |17] mo+
g+ [ 5 | 12] INc+ Ve [5]  MAX4384 16| vee
INB- E E INC- INB+ E 1__5| INC+
ouTs [ 7] [10] outc Ng- [ 7] [14] Inc-
ne. [8] (9] ne. ous [ 8] 13] ourc
e ] ] e
SO/QSOP NC. @ 1_—1| NC.
TSSOP
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0
g
D 5
=<3
e nle e SYMBOL[ MIN [max g
e 0.65 BSC o
! ! L D 1.80 [2.20
R j b 0.15 [0.30
E 115 [1.35
B HE 1.80 [2.40
Q1 0.10 |0.40
A2 0.80 [1.00
HE - E - -— Al 0.00 [0.10
W A 0.80 [1.10
. c 0.10 [0.18
ol L 0.10 [0.30

D — L1 0.425 TYP.
PIN 1 DOT
(SEE NOTE 6)

Q1

PIN 1 | J Lb JLC

1. ALL DIMENSIONS ARE IN MILLIMETERS
. DIMENSIONS ARE INCLUSIVE OF PLATING

. DIMENSIONS ARE EXCLUSIVE
OF MOLD FLASH & METAL BURR

. ALL SPECIFICATIONS COMPLY TO EIAJ SC70
. COPLANARITY 4 MILS. MAX.
. PIN 1 1.D. DOT

VI I X1 2V

w N

IS

—
aw

A1
PACKAGE OUTLINE, SC70, 6L
TR TCRONT SO0 S
21-0077 B ‘/1
&
0.20— |— a
< SYMBOL | MIN MAX @
b ¢ z A 0.90 1.45
— = e 2 Al 0.00 015
‘ ‘ *1 b JLA A2 0.90 1.30
b 0.35 0.50
SEE NOTE 5 - —t c 0.08 0.20
ExamPLE ~ [ ] \ 2.80 3.00
TOP MARK N | £ 2.60 3.00
G—f— ‘ -t— E s El 1 1.50 175
! ‘ J L 0.35 055
B . e 095 REF
PIN1T —— | T 5 :
a 0 [ 10
1D. DOT
(SEE NOTE 6> |PIN #1 0\.%
D ~C

NOTES:

. ALL DIMENSIONS ARE IN MILLIMETERS.
FOOT LENGTH MEASURED AT INTERCEPT POINT BETWEEN
DATUM A & LEAD SURFACE.

3. PACKAGE OUTLINE EXCLUSIVE OF MOLD FLASH & METAL
BURR.

. PACKAGE DUTLINE INCLUSIVE OF SOLDER PLATING.

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

. PIN 1 LD. DOT IS 0.3 MM @ MIN. LOCATED ABOVE PIN 1.

VI A X1V

PROPRIETARY INFORMATION
)

PACKAGE OUTLINE, SOT-23, 6L

APPROVAL DOCUMENT CONTROL NO. REV

21-0058 E

[GEN

N

A

14 MAXI N
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www.maxim-ic.com/ja/packages0 00 00000)

[
o
w
—I e |—— —.I l—4x s é
10 1 10 INCHES MILLIMETERS 2
piM[ MIN [ MAX | MIN | MAX §
A - 0043 | - 1.10
T T A1 | 0002 | 0.006 | 0.05 | 0.15
A2 | 0030 | 0037 | 0.75 | 095
D1 | 0116 | 0120 | 2.95 | 3.05
M D2 | 0114 | 0118 | 2.89 | 3.00
E1 | 0116 | 0120 | 2.95 | 3.05
20.50:0.1 E2 [ 0114 | 0118 | 2.89 [ 3.00
H | 0187 | 0199 | 475 | 5.05
0.6+0.1
L [ 00157 | 0.0275 | 040 | 0.70
t L1 | 0037 REF 0.940 REF
. N b [0.007 Jo.0106] 0177 [ 0.270
1 e 0.0197 BSC 0.500 BSC
1 06204 BOTTOM VIEW c_|0.0035 [ 0.0078 | 0.090 | 0.200
TOP VIEW EE—— s 0.0196 REF 0.498 REF
- o o [ & o [ &
LI— D2 | E2
‘ GAGE PLANE
PR (LS C
) o T € Lt
D1 —
FRONT VIEW SIDE VIEW
N
DRALLAS /M AXIVI
NOTES: PROPRIETARY INFORMATION
1. D&E DO NOT INCLUDE MOLD FLASH. e
2. MOLD FLASH OR PROTRUSIONS NOT TO EXCEED 0.15mm (.006"). PACKAGE OUTLINE, 10L uMAX/uSOP
3. CONTROLLING DIMENSION: ~MILLIMETERS. S SSSTERT ORI ]
4. MEETS JEDEC MO-1B7C-BA. 21-0061 VA
L
w
INCHES MILLIMETERS 3
DIM[ MIN | MAX | MIN MAX 2
A | 0053 [ 0069 | 1.35 | 1.75
N A1 | _0.004 [ 0010 | 010 | 025
F B | 0.014 [ 0019 | 035 0.49
C | 0007 | 0010 | 019 | 025
l o 0.050 BSC 1.27 BSC
E | 0150 | 0.157 | 3.80 | 4.00
E H H | 0228 | 0244 | 580 | 6.20
L [ 0016 | 0.050 | 040 | 127
O
ﬁ ﬁ ﬁ ﬁ ﬁ ﬁ L VARIATIONS:
1
INCHES MILLIMETERS
TOP VIEW DIM| MIN | MAX | MIN | MAX | N [Ms012
D | 0189 | 0197 | 480 | 500 | 8| AA
D | 0337 | 0344 | 855 | 875 |14| AB
D | 0386 | 0394 | 980 | 10.00 |16] AC
Iﬂﬁﬁ@ﬂﬂi : " \
~ e —ll—s A1 ll 0°-8°
L |=—
FRONT VIEW SIDE VIEW
NOTES:
1. D&E DO NOT INCLUDE MOLD FLASH. -,
2. MOLD FLASH OR PROTRUSIONS NOT TO EXCEED 0.15mm (.006"). iDsQuAcolﬁlz-ucA'rg V4 V/ ) 4V %
3. LEADS TO BE COPLANAR WITHIN 0.10mm (.004"). PROPRIETARY INFORMATION
4. CONTROLLING DIMENSION: MILLIMETERS. T
5. MEETS JEDEC MS012. PACKAGE OUTLINE, .150" SOIC
6 N = NUMBER OF PINS "APPROVAL 'DOCUMENT CONTROL NO. REV. 1
21-0041 B |/

MAXIMN

15
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321
H H H H H H H H 5 COMMON DIMENSIONS
% [MILLIMETERS INCHES
[ MIN. MAX. MIN. MAX.
A — | 10 043
A | 005 | o015 | 002 | .006
H Ae| 085 | 095 | .033 | 037
b 0.19 0.30 .007 012
b | 015 | 025 | 007 | 010
[« 0.09 0.20 004 008
H H c| 005 | o0i4 | 004 | .006
D |SEE VARIATIONS |SEE VARIATIONS
10P VIEW BOTTOM VIEW E| 430 | 450 | 169 [ 177
e | 065 BsC 026 BSC
H| 625 [ 655 | 246 | .258
e}~ SEE DETAL A BN ¢ L] 0s0 | o070 | teo | oes
o - — N [SEE VARIATIONS |SEE VARIATIONS
ﬁaﬁ f— [ Erletlels

e T

SEATING
PLANE
M END_VIEW JEDEC VARIATIONS
MO-153 | N MILLIMETERS INCHES
o MIN. MAX. MIN. MAX.
025 h — AB-L [14[D | 490 5.10 193 201
: PARTING F :l‘ AB 16| D [ 490 510 | 193 201
BSC P
—L LINE WITH PLATING\ AC 20 [ D | 640 660 252 | 260
77777 ‘. 1 AD 24| D | 7.70 790 | 303 | .31
L E cl ¢ AE 28| D 9.60 9.80 378 386
T BASE METAL —1 -
DETALL A LEAD TIP DETAIL
NOTES:
1. DIMENSIONS D AND E DO NOT INCLUDE FLASH B
2. MOLD FLASH DR PROTRUSIONS NOT TO EXCEED 0.1Smm PER SIDE @ DALLAS Y,
3. CONTROLLING DIMENSION: MILLIMETER [ seniconDucToR /VI/JKI/VI
4. MEETS JEDEC DUTLINE MO-153. SEE JEDEC VARIATIONS TABLE PROPRIETARY INFORMATION
9. “N” REFERS TO NUMBER OF LEADS TITLE

&THE LEAD TIPS MUST LIE WITHIN A SPECIFIED ZONE. THIS TOLERANCE

ZONE IS DEFINED BY TwO PARALLEL PLANES. ONE PLANE IS THE SEATING PLANE, PACKAGE OUTLINE, TSSOP 4.40mm BODY

DATUM [-C-3; THE OTHER PLANE IS AT THE SPECIFIED DISTANCE FROM [-C-1 IN THE  [WPeBvAr SECTENT SR TRV T |
DIRECTION INDICATED 21-0066 FlA
g
INCHES MILLIMETERS K
DIM| MIN | MAX | MIN | MAX 2
— A o061 |88 [155 | 173
AL[.004 | .0098 0102 | 0.49
A2[ 055 |06l [ 140 | 155
B [.008 |01z [020 | 031
C [ 0075 |.0098 [ 0191 | 0249
H D SEE_VARIATIONS
E [450 Ja57 [381 | 399
e 025 BSC | 0635 BSC
H [ 230 | 244 [584 [ 620
h o0 |06 [oe5s | o4
L 016 [.035 o4l | 089
—_ N SEE VARIATIONS
a [0 [ 8 Jo [
el o
VARIATIONS:
‘ ‘ INCHES MILLIMETERS

MIN. | MaX. | MIN. | Max N |
189 | 196 | 480 | 498 [16]aa]
0020 0070 0.0S 0.18
337 344 8.56 8.74 EUIAE]
0500|0550 | 1270 | 1.397
.337 344 8.56 8.74 24IAC]
0250 | 0300 | 0635 ] 0762
386 |.393 | 980 |9.98 |8[aD]
0250 | 0300 | 0.635] 0.762

AEICEIAEIZE

NOTES:

. D & E DO NOT INCLUDE MOLD FLASH OR PROTRUSIONS. N,

2). MOLD FLASH OR PROTRUSIONS NOT TO EXCEED 006’ PER SIDE. {KIM{J Xlzvi
3). CONTROLLING DIMENSIONS: INCHES.

4>, MEETS JEDEC MO137.

PACKAGE_DUTLINE, GSOP, 50, 025" LEAD PITCH
APPRIVAL SRt CNTREL o =
21-0055 ‘ D ‘/1

- - 69-00 3-30-16
TFEDITOIIBRREN 72 092306141 Fax. (03)3232.6149
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