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MAX4494AKA-T ~ -40°C to +125°C 8 SOT23-8  AAEM
MAX4494AUA  -40°C to +125°C 8 UMAX —
MAX4494ASA  -40°C to +125°C 8 SO —
MAX4495AUD  -40°C to +125°C 14 TSSOP —
MAX4495ASD  -40°Cto +125°C 14 SO —
oooad
TOP VIEW

SC70/SOT23-5

‘maam
IN+ E MAX4493 EVCC
Vee E

IN- E Z| out

gooooooooooobooooooooo

gobooooboooooooooooooboooboooboooOoooobObooOoOoDbDOobOOobObObObOODbOOobOOOObO0ObODOODODODODOOOO

gooooooooobooooooooooobo0oooooboo0oooobooooooboOoooDboboOonoo

oooooDOoo0oOoooDbOooOoO0ooooOoOobOOoO00ooDbDOOO000ooDoOOOOn0Onowww.maxim-ic.com

Maxim Integrated Products

SOV XVIN/Ver T XVIN/E6 T XV



MAX4493/MAX4494/MAX4495

SC/o0oononnn

gooooooonoononoononn

ABSOLUTE MAXIMUM RATINGS

Supply Voltage (VCC t0 VEE) ... etieiriiiieeiiiiiee et +12V 8-Pin SOT23 (derate 9.1mW/°C above +70°C)..........
Voltage from Any Pin to Ground or 8-Pin UMAX (derate 4.5mW/°C above +70°C) ...........
Any Other Pin......cccccevvciiveennns (VEE - 0.3V) to (Vcc + 0.3V) 8-Pin SO (derate 5.9mW/°C above +70°C)................
Output Short-Circuit Duration to 14-Pin TSSOP (derate 9.1mW/°C above +70°C) .......
Ve, VEE, OF Ground .......ccecveieenienienieniesee Continuous 14-Pin SO (derate 8.3mW/°C above +70°C)..............
Continuous Power Dissipation (Ta = +70°C) Operating Temperature Range ...........ccoceeveunee. -40°C to +125°C
5-Pin SC70 (derate 3.1mW/°C above +70°C)............ 247TmwW Storage Temperature Range ............c.cc.co...... -65°C to +150°C
5-Pin SOT23 (derate 7.1mW/°C above +70°C).......... 571mW Lead Temperature (soldering, 10S) .......cccccvrervevreneeennes +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 = +5V, VEE = -5V, R = 100kQ to ground, Ta = -40°C to +125°C. Typical values are at Ta = +25°C, unless otherwise noted.)

(Note 1)
PARAMETER SYMBOL CONDITIONS MIN TYP MAX [ UNITS
Operating Supply Voltage Vs Guaranteed by PSRR test +2.25 +55 v
Range
QU|e§9ent Supply Current per Is 770 1100 WA
Amplifier
Ta =+25°C 0.3 5

Input Offset Voltage Vos mV
Ta = TMIN to TMAX 10

Input Offset Voltage Drift TCVos 3 pv/ec

Input Offset Voltage Channel MAX4494 and MAX4495 1 mv

Matching

Input Bias Current IB 0.2 1 pA

Input Offset Current los 5 300 nA
Differential mode (-1V < V|Ny < +1V) 250 kQ

Input Resistance R - -

p IN Common mode (Vee - 0.2V <Vem £ Vee 110 MO

1.5V)

Common-Mode Input Voltage VEE - Vce -

Range Vem Guaranteed by CMRR test 0.2V 15v Vv

Common-Mode Rejection Ratio CMRR VEg - 0.2V <Vcm £ Vee - 1.5V 65 90 dB

Power-Supply Rejection Ratio PSRR Vg = +2.25V to +5.5V 65 80 dB
RL = 100kQ, VEg + 0.25V < VouT < Vcce -

. . 85 110

Large-Signal Voltage Gain AvoL 0.25V dB
RL = 1kQ, VEg + 0.5V < VouT < Vcc - 0.5V 65 90
R =100kQ, Vcc - VoH and VoL - V, 10 150

Output Voltage Swing Vourt L cc - ToH oL - TEE mV
RL = 1kQ, Vcc - Vo and VoL - VEE 200 450

Output Short-Circuit Current Isc Sourcing or sinking 15 mA

Note 1: All devices are 100% production tested at Ta = +25°C. Limits over the operating temperature range are guaranteed by
design and not production tested.
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AC ELECTRICAL CHARACTERISTICS
(Vce = +5V, VEE = -5V, R = 100kQ to ground, C| = 15pF, Ta = +25°C, unless otherwise noted.)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
Gain-Bandwidth Product GBWP 5 MHz
Full-Power Bandwidth FPBW Vourt = 5Vp-p 190 kHz
Slew Rate SR Vourt = 5Vp-p 3 Vius
Phase Margin 75 degrees
Gain Margin 15 dB
'I'\'l(z)tizleHarmonlc Distortion Plus THD+N | f= 1kHz, VOUT = 5Vp-p, Ay = +1VIV 0.002 %
Settling Time to 0.01% ts Ay = +1V/V, VouTt = 5V step 4 us
Input Capacitance CIN 2 pF
Input Noise Voltage Density e|N f=1kHz 8 nViVHz
Input Noise Current Density iIN f = 1kHz 0.2 pANHZz
All-Hostile Crosstalk f = 1kHz, MAX4494 and MAX4495 -100 dB
Capacitive-Load Stability Ay = +1V/V, no sustained oscillations 300 pF
Power-Up Time toN Vourt = 1V, 1us power supply rise-time 3 us

gogogo
(Vcc = 45V, VEg = -5V, Vcm = 0, R = 100kQ to ground, C = 15pF, Ta = +25°C, unless otherwise noted.)
INPUT OFFSET VOLTAGE INPUT BIAS CURRENT
SUPPLY CURRENT vs. TEMPERATURE vs. TEMPERATURE vs.TEMPERATURE
900 . 800 - 300 8
875 : 700 : 275 :
850 3 . = s
= 825 2 600 Z 250
E VsuppLy = £5V e =
z s L = 500 5 225
:: e S =
3 750 7 400 3 200
&) / u // by
> 725 v — 2 L =
g P e & 300 > 175
3 7 VsuppLy = 25V 5 2
675 /// SUPPLY = =458 S 200 Z 150
650
100 125
625
600 0 100
50 -25 0 25 5 75 100 125 50 -25 0 25 50 75 100 125 50 25 0 25 50 75 100 125
TEMPERATURE (°C) TEMPERATURE (°C) TEMPERATURE (°C)
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MAXA4493/MAX4494/MAX4495
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(Vce = 45V, VEe = -5V, Vcm = 0, R = 100kQ to ground, C| = 15pF, Ta = +25°C, unless otherwise noted.)

INPUT BIAS CURRENT COMMON-MODE REJECTION POWER-SUPPLY REJECTION vs. FREQENCY
vs. COMMON-MODE VOLTAGE vs. FREQUENCY (VsuppLy = 2.5V to £5.5V)
400 | | 3 O [T -40 g
350 VsuppLy = +2.5V E . : :
2@ 20 R Te il ) pani
% 300 pa—— é Z //
2 ™~ R i p £ 0 /
E \ 5 5 /
S 200 [— VsuppLy = 5V W60 BE BE BE BE > -0 y
= \ g & v
2 150 2 3 A
5 \ & 80 |1 et i o 80 e
= = il ] 4
Z 100 = - = | L L7
5 \ © 200 [ HH * 90
0 -1po AL LWL T O o -100
5.0 -25 0 25 50 110 100 1k 10k 100k 1M 100 1k 10k 100k
COMMON-MODE VOLTAGE (V) FREQUENCY (Hz) FREQUENCY (Hz)
INPUT VOLTAGE NOISE DENSITY TOTAL HARMONIC DISTORTION PLUS OUTPUT VOLTAGE SWING
vs. FREQUENCY NOISE vs. FREQUENCY vs. TEMPERATURE (R = 100kQ)
100 ; o 0.008 5 20 g
0.007 : 18 :
Z 16
0.006 =
3 g u
Z < 0.005 / 3 VoL - Vee
= 10 < oom 2 10 ‘
2 ,% y s Vee - Vo
Z 0.003 c 8
2 I 5
] B T 6
D A =
S 0.002 aul 3,
0.001 )
1 0 0
110 100 1k 10k 100k 1M 1 10 100 itk 10k 100k 50 25 0 25 50 75 100 125
FREQUENCY (Hz) FREQUENCY (Hz) TEMPERATURE (°C)
OUTPUT VOLTAGE SWING LARGE-SIGNAL GAIN
vs. TEMPERATURE (RL. = 1kQ) vs. TEMPERATURE GAIN AND PHASE vs. FREQUEI}JMCXI93 Y
275 . 140 . 60 - -] 270
250 : F T ] g 6 [T A= +2000vnv] 22
. —z R = 100kQ E: 40 Eﬁs H ‘ ‘ 180
s % — 120 |- Ve +0.25V < Vour < Ve - 0.25V U LALUAL
o 200 | Vee - Vo =) 30 N GAIN 135
g | =z 2 N+ %
S 115 E
% 3 100 & 10 N 45
& 150 2 = N
5 15 3 RL= 1kQ E 12 .
= e R L 80 F Vee+0.5V<Voyr<Vee-05V - -
5 100 VoL - Vee g 20 ™ 90
5 75 3 20 | PHASE 135
50 60 40 HH -180
25 -50 HH -225
0 4 -60 -270
50 25 0 25 50 75 100 125 50 25 0 25 50 75 100 125 01k 1k 10k 100k 1M  10M 100M
TEMPERATURE (°C) TEMPERATURE (°C) FREQUENCY (Hz)
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(Vce = 45V, VEe = -5V, Vcm = 0, R = 100kQ to ground, C| = 15pF, Ta = +25°C, unless otherwise noted.)

GAIN AND PHASE vs. FREQUENCY LARGE-SIGNAL GAIN vs. OUTPUT VOLTAGE

(CL = 300pF) SWING (R TO Vcg, Vee = +5V, Ve = -5V)
60 MAX4493-13 270 120 .
Ay = +1000V/V i
50 I l v i o] o . :
,ﬁsM»,,, H
" l 180 RL = 100kQ N
¥ N i 185 & 110 |
2 M eam il %0 @ = |
& 10 NI 5 5 3 105 RL = 10kQ
= N 5] —
=z 0 I 0 2 2 100 |
= ™ % [0 |
R WL . 45 < 7]
w0 N sz W95 |— R=1kQ N
20 PHASE i -90 2
™ :(
-30 -135 90
-40 Qi 180 -
-50 -225
-60 -270 80
01k 1k 10k 100k 1M  10M 100M 88 90 92 94 96 98 100
FREQUENCY (Hz) TOTAL OUTPUT VOLTAGE SWING (Vp-p)

LARGE-SIGNAL GAIN vs. OUTPUT VOLTAGE
SWING (RL TO Vg, Vce = +2.25V, VEg = -2.25V)

LARGE-SIGNAL GAIN vs. OUTPUT VOLTAGE
SWING (RL TO Vg, Vce = +5VY, VEE = -5V)

LARGE-SIGNAL GAIN vs. OUTPUT VOLTAGE
SWING (RL TO Ve, Ve = +2.25V, VEg = -2.25V)

120 " 120 ‘ ‘ . 115 .
g 115 g g
115 2 ! J 3 110 3
E RL = 100kQ ] E
RL=1002 TN\ 110 - — 105 R_=100kQ -
@ 110 = N =
=2 2 105 e
= = = 100
g 105 g 100 s S % RL = 10kQ
= ) RL =1 =
2 100 RL=10kQ — Z o E:
@ \ 3 o N o g N
g * [ r-a 3 8 o
(o' L = — - T —
< % \ % 85 RL= kO % R = 1kQ \
‘\ \ 80 80
85 \ 75 75
80 70 70
88 90 92 94 96 98 100 34 36 38 40 42 44 34 36 38 40 42 44
TOTAL OUTPUT VOLTAGE SWING (Vp.p) TOTAL OUTPUT VOLTAGE SWING (Vp.p) TOTAL OUTPUT VOLTAGE SWING (Vp.p)
MAX4494/MAX4495
CROSSTALK vs. FREQUENCY LARGE-SIGNAL TRANSIENT RESPONSE
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(Vcec = 45V, VEe = -5V, Vem = 0, R = 100kQ to ground, Ci. =15pF, Ta = +25°C, unless otherwise noted.)

LARGE-SIGNAL CAPACITIVE-LOAD STABILITY

SMALL-SIGNAL TRANSIENT RESPONSE
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HHHHHHHH HHHHHHHH s, COMMON DIMENSIONS
% [ MILLIMETERS INCHES
L[ MIN MAX. MIN. MAX.
@ A — | 110 043
A | 005 015 | 002 | 006
H e | 085 095 | 033 | 037
b | 019 030 | 007 | 012
o | 019 025 | 007 | 010
IR IR ot o1 oo | e
1 o | 009 014 | 004 | 006
N D [SEE_VARIATIONS [SEE_VARIATIONS
TOP VIEW BOTTOM VIEW E| 430 | 450 | 169 | 177
e 0.65 BSC 026 BSC
H] 625 | 655 | 246 [ .258
- SEE DETAIL A \ ¢ L | oso | o070 | o020 [ 028
n fe —— C N [SEE_VARIATIONS [SEE_VARIATIONS
/ ) ) < v B g g
(st ‘ ‘ fg% | o [8 o [ 8
] ‘\Q 0.10[c A <~ 1
DA A \_SEATING «—E%
PLANE
SIDE VIEW ND_VIEW JEDEC VARIATIONS
MO-153 | N MILLIMETERS INCHES
o MIN. MAX. | MIN. | MAX
025 ﬁ bl AB-1 14| D | 4.90 510 | 193 | 201
. |
AB 16D | 490 510 | 193 | 201
BSC
WITH PLAHNG\ | AC 20D | 640 | 660 | 252 | 260
— | AD 24| D | 770 | 790 | 303 | 311
clc AE 28| D| 960 | 980 | 378 | 386
BASE METAL —1 L l
AD TIP DETA
NOTES:
1. DIMENSIONS D AND E DO NOT INCLUDE FLASH
2. MOLD FLASH DR PROTRUSIONS NOT TO EXCEED 0.Smm PER SIDE HB DALLAS/VI/JXI/VI
3. CONTROLLING DIMENSION: MILLIMETER [ sEMiconDuCTOR
4. MEETS JEDEC OUTLINE MO-153. SEE JEDEC VARIATIONS TABLE PROPRIETARY INFORHATION
S. ‘N* REFERS TO NUMBER DF 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 DUTLINE, TSSOP 4.40mn BODY
DATUM [-C-]; THE OTHER PLANE IS AT THE SPECIFIED DISTANCE FROM [-C-] IN THE APPROVAL 1
DIRECTION INDICATED /l

DACUNENT CONTROL NO.

21-0066

REV.

F

— 0.20
T
el o < SYMBOL | MIN MAX
‘ = A 0.90 1.45
PIN 1 2 Al 0.00 0.15
—— A2 0.90 1.30
b 0.35 0.50
[ | [ c 0.08 0.20
| D 2.80 3.00
¢ q4-—r—-+— E E 2.60 3.00
El 1.50 1.75
. . L 0.35 0.55
T L1 0.60 REF
oy e 0.95 REF
~ el 190 REF
‘ el ‘ O\j‘%/ o 0° [ s
l— C
D
SIDE VIEW
T0P VIEW —
Il
l A2 I
| \ |
r == p—Y)
¢ f
FRONT VIEW
NOTES:
ALL DIMENSIONS ARE IN MILLIMETERS.
FODT LENGTH MEASURED AT INTERCEPT POINT BETWEEN @@Qﬁ#&é&/l’l/]“l/l’l
DATUM A & LEAD SURFACE.
3, PACKAGE OUTLINE EXCLUSIVE OF MOLD FLASH & METAL BURR. P RCPRIETARY INFORMATION
4, PACKAGE OUTLINE INCLUSIVE OF SOLDER PLATING.
S. MEETS JEDEC MO178. PACKAGE OUTLINE, SOT-23, SL
6. LEADS TO BE COPLANAR WITHIN 010 mm. APPROVAL DOCOWENT CONTROL NG "V T
21-0057 DA

MAXIMN 9
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www.maxim-ic.com/ja/packages0 000 0000)
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NOTE:
. ALL DIMENSIONS ARE IN MILLIMETERS
DIMENSIONS ARE INCLUSIVE OF PLATING

“N

o &

SYMBOL] MIN [ MAX
e .65 BSC

I~

|orfon
.(:.
O

=
.00.0.0.0.0.04‘#.0
NS[SISTSISIEiS]
o

|
3
3

DIMENSIONS ARE EXCLUSIVE
OF MOLD FLASH & METAL BURR

ALL SPE

CIFICATIONS COMPLY TO EIAJ SC70

COPLANARITY 4 MILS. MAX

ZV1 /1 X1 2V

PROPRIETARY INFORMATION

Al TImE:
PACKAGE OUTLINE, SC70, 5L
APRIVAL TCRENT CINTRGL WG S
‘ 21-0076 B | A
INCHES MILLIMETERS
DIM| MIN [ MAX | MIN | MAX
A | 0053 | 0069 | 135 | 1.75
N A1 ]| 0004 [ 0010 | 010 | 0.25
H H H H H H r B [ 0014 | 0019 | 035 [ 049
— C [ 0007 | 0.010 | 019 | 025
e 0.050 BSC 1.27 BSC
E [ 04150 [ 0.157 | 3.80 | 4.00
E H H | 0.228 | 0.244 | 580 | 6.20
L [ 0016 | 0050 [ 040 | 1.27
]
H H H H H H r VARIATIONS:
T
INCHES MILLIMETERS
TOP VIEW DM| MIN [ MAX [ MIN [ MAX [N [ms012
D 0.189 0.197 4.80 5.00 8 AA
D [ 0337 [ 0344 | 855 | 875 |14] AB
D [ 0386 | 0.394 | 9.80 | 10.00 |16] AC
D

1

1
U L ¥

e ad T

FRONT VIEW

—] e |—

NOTES:

1. D&E DO NOT INCLUDE MOLD FLASH.

2. MOLD FLASH OR PROTRUSIONS NOT TO EXCEED 0.15mm (.006").
3. LEADS TO BE COPLANAR WITHIN 0.10mm (.004").

4. CONTROLLING DIMENSION: MILLIMETERS.
5. MEETS JEDEC MSO012.
6. N = NUMBER OF PINS.

N
T

SIDE VIEW

BRALLAS WIAXIMVI

PROPRIETARY INFORMATION

TITLE:

PACKAGE OUTLINE, .150" SOIC

APPROVAL GOCUMENT CONTROL NO.

21-0041

V.

T

10

SC70, 5L.EPS
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SEE DETAIL"A"
SYMBOL MIN MAX
nEE CLA‘ ‘ ° \//\ A 0.90 1.45
/ N\ A1 0.00 0.15
— \ A2 0.90 1.30
/ b 0.28 045
U c 0.09 0.20
- |7 D 2.80 3.00
G 1 E 2.60 3.00
@ £ E1 1.50 1.75
\ L 0.30 0.60
. 2 0.25 BSC
1D/ DOT e 0.65 BSC.
(SEE NOTE 6) et 1.95 REF.
) o &
I —
D
C | f— ——
@ - ~
N\
| | o\
A M2 A | |7 GAUGE PLANE
l l’ SEATING PL_ANE N T / ;
N a0
NOTE: - -
1. ALL DIMENSIONS ARE IN MILLIMETERS.
&FOOT LENGTH MEASURED FROM LEAD TIP TO UPPER RADIUS OF DETAIL "A"

HEEL OF THE LEAD PARALLEL TO SEATING PLANE C.
3. PACKAGE OUTLINE EXCLUSIVE OF MOLD FLASH & METAL BURR.
4. PACKAGE OUTLINE INCLUSIVE OF SOLDER PLATING.
5. COPLANARITY 4 MILS. MAX.
6.PIN 11.D. DOT IS 0.3 MM @ MIN. LOCATED ABOVE PIN 1.
7. SOLDER THICKNESS MEASURED AT FLAT SECTION OF LEAD

BETWEEN 0.08mm AND 0.15mm FROM LEAD TIP.
8. MEETS JEDEC MO178.

DRALLAS /MIAXI/VI

PROPRIETARY INFORMATION
e

PACKAGE OUTLINE, SOT-23, 8L BODY

1. D&E DO NOT INCLUDE MOLD FLASH.

3. CONTROLLING DIMENSION: MILLIMETERS.
4. MEETS JEDEC MO-187C-AA.

TOPROVAT SOSINERT CONTROTRG R
21-0078 D4
o
&
4X S —] ‘k g
8 8 E
_ 0 INCHES MILLIMETERS H
3
[] DIM| MIN | MAX MIN MAX ®
- | A - 0.043 - 1.10
A1 ] 0.002 | 0.006 [ 0.05 0.15
A2 | 0.030 | 0037 | 075 0.95
£ H b 0.010 0.014 0.25 0.36
£0.5040.1 c | 0005 | 0007 [ 013 0.18
‘ é D 0.116 0.120 2.95 3.05
0.6£0.1 e 0.0256 BSC 0.65 BSC
1 | E 0.116 0.120 2.95 3.05
[; H H H ] H [ 0188 | 0198 | 478 5.03
O L [ 0016 | 0026 | 041 0.66
0.6£0.1 —w=-| 1«— ! a 0 6 0 §
o BOTTOM VIEW s | 0.0207BsC 0.5250 BSC
TOP VIEW
A2 A1 A
f T J /
c ‘ o
S S
FRONT VIEW SIDE VIEW
|,
NOTES: DRALLAS /MLAXIVI

2. MOLD FLASH OR PROTRUSIONS NOT TO EXCEED 0.15MM (.006").

PROPRIETARY INFORMATION
TITLE:

PACKAGE OUTLINE, 8L uMAX/uSOP

APPROVAL

GOCUNENT CONTROL NG

21-0036

REV.

J
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