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ABSOLUTE MAXIMUM RATINGS

Supply Voltage (VCC 10 VEE) .voverereeiererereeieresiereeseeseesierenees 12v
IN_-, IN_+, OUT_, EN_ .....eovverrrnnn. (VEE - 0.3V) to (Vcc + 0.3V)
Output Short-Circuit Duration to Vcc or VEE.............. Continuous
Continuous Power Dissipation (Ta = +70°C)
5-pin SOT23 (derate 7.1mW/°C above +70°C)............. 571mw
8-pin SO (derate 5.9mW/°C above +70°C)........c.......... 471mwW

8-pin UMAX (derate 4.1mW/°C above +70°C)............. 330mw
14-pin SO (derate 8.3mW/°C above +70°C)
16-pin QSOP (derate 8.3mW/°C above +70°C)........... 667mwW
Operating Temperature Range .........cocccceeeeenunnes -40°C to +85°C
Storage Temperature Range ....-65°C to +150°C
Lead Temperature (soldering, 10SeC) ........cccecvverivverrunen. +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, VEe = 0V, IN_- = 0V, EN_ = 5V, RL = » to 0V, Vourt = Vcc/2, noninverting configuration, Ta = TmiN to TmAx, unless

otherwise noted. Typical values are at Ta = +25°C.) (Note 1)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS
Operating Supply Voltage Vcc to VEE, guaranteed by PSRR tests 3.15 11.0 \%
Range

IN + VEg - 0.1 Vce - 2.25
Input Voltage Range VIN = EE cc \Y
IN_- VEE - 0.1 Vce + 0.1
SO, QSOP 4 10
Input Offset Voltage Vos RL =50Q mv
SOT23-5, uMAX 4 15
Input Offset Voltage Drift TCVos 8 pv/ec
Input Offset Voltage Between any two channels for 1 mv
Matching MAX4217/MAX4219/MAX4222
Input Bias Current IB IN_+ 5.4 12 HA
Input Resistance RIN IN_+, over input voltage range 3 MQ
Voltage Gain Ay RL =509, (VEg + 0.5V) < Vour < (Ve - 2.0V) 1.9 2 2.1 VIV
Power_Supply VCC = 5V, VEE = OV, VOUT =2.0v 55 58
Rejection Ratio PSRR Vce =5V, VEe = -5V, VouTt = 0V 60 66 dB
(Note 2) Vee = 3.3V, VEg = 0V, Vour = 0.90V 45
Output Resistance Rout f=DC 25 mQ
Output Current louTt RL =20Q to Vcc or VEE +100 +120 mA
Short-Circuit Output L .
+
Current Isc Sinking or sourcing +150 mA
Vee -V 1.60 1.90
RL = 500 cc” YoH
VoL - VEe 0.04 0.075
: Vcc - VoH 0.75 1.00
Output Voltage Swing Vout RL =150Q Vv
VoL - VEE 0.04 0.075
Vce - Vi 0.06
RL = 2kQ cc - VoH
VoL - VEE 0.06
Disabled Output
= < <
Resistance RouT(oFF)| MAX4215/MAX4219, EN_ =0V, OV < VouTt <5V 1 kQ
EN_ Logic Low Threshold VL MAX4215/MAX4219 Vce -2.6 \%
EN_ Logic High Threshold VIH MAX4215/MAX4219 Vcec-1.6 \%
2 MK/
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DC ELECTRICAL CHARACTERISTICS (continued)

(Vcc = +5V, VEE = 0V, IN_- = 0V, EN_ = 5V, R = o to 0V, VouT = Vcc/2, noninverting configuration, Ta = Tmin to Tmax, unless
otherwise noted. Typical values are at Ta = +25°C.) (Note 1)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
EN_ Logic Input Low | MAX4215/MAX4219, (VEg + 0.2V) <EN_<Vcc 0.5 A
Current L ["MAX4215/MAX4219, EN_ = Vee 200 350 K
EN_ Logic Input High _
Current lIH MAX4215/MAX4219, EN_ = Vcc 05 10 A
Quiescent Supply
Current (per Buffer) lec 55 7.0 mA
Shutdown Supply Current Isp MAX4215/MAX4219, disabled (EN_ = VEg) 400 550 A

Note 1: The MAX421 EU _is 100% production tested at Ta = +25°C. Specifications over temperature limits are guaranteed by design.
Note 2: PSR for single +5V supply tested with VEg = 0V, Vcc = +4.5V to +5.5V; for dual 5V supply with VEg = -4.5V to -5.5V,
Vce = +4.5V to +5.5V; and for single +3V supply with VEg = 0V, Vcc = +3.15V to +3.45V.

AC ELECTRICAL CHARACTERISTICS

(Vcc = +5V, VEe = 0V, IN_- = 0V, EN_ = 5V, R = 100Q to Vcc/2, noninverting configuration, Ta = TmIN to TmAx, unless otherwise

noted. Typical values are at Tp = +25°C.)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
Small-Signal -3dB BW VouT = MAX4214/MAX4215/MAX4217 230 MH
. g z
Bandwidth 348 | 100mVp-p [ MAX4219/MAX4222 200
Full-Power -3dB VouT = MAX4214/MAX4215/MAX4217 220
. FPBW MHz
Bandwidth 2Vp-p MAX4219/MAX4222 200
i i = MAX4214/MAX4215/MAX4217 50
Bandwidth for 0.1dB Gain BW0 148 Vourt MHz
Flatness 100mVp-p | MAX4219/MAX4222 90
Slew Rate SR Vout = 2V step 600 Vlius
Settling Time to 0.1% ts Vourt = 2V step 45 ns
Rise/Fall Time tr, tF Vout = 100mVp-p 1 ns
Spurious-Free Dynamic _ _
Range SFDR fc = 5MHz, Vout = 2Vp-p 72 dBc
Second harmonic -72
Harmonic Distortion HD VO[_JT = 2Vp-p, Third harmonic =77 dBc
fc = 5MHz
Total harmonic distortion -71
Third-Order Intercept IP3 f=10MHz 35 dBm
Input 1dB Compression f = 10MHz 11 dBm
Point
Differential Phase Error DP NTSC, R = 150Q 0.04 degrees
Differential Gain Error DG NTSC, R = 150Q 0.03 %
Input'N0|se—VoItage en f = 10kHz 10 VA
Density
Input.N0|se—Current in f = 10kHz 13 pA/\/E
Density
Input Capacitance CIN 1 pF
Disabled Output _
Capacitance CouTt(oFF) | MAX4215/MAX4219, EN_ =0V 2 pF
MAXI/WV 3

cCccVXVIN/6TCVXVIN/LTCVXVIN/STCVXVIN/Y TSV XVIN
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AC ELECTRICAL CHARACTERISTICS (continued)

(Vcc = +5V, VEe = 0V, IN_- = 0V, EN_ = 5V, R = 100Q to Vcc/2, noninverting configuration, TaA = TmIN to TmAX, unless otherwise
noted. Typical values are at Tp = +25°C.)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
Output Impedance ZouT f=10MHz 200 mQ
Buffer Enable Time toN MAX4215/MAX4219 100 ns
Buffer Disable Time toFF MAX4215/MAX4219 1 ps

MAX4217/MAX4219/MAX4222, f = 10MHz,

VouT = 100mVp-p 0.1 dB

Buffer Gain Matching

MAX4217/IMAX4219/MAX4222, f = 10MHz,

-95 dB
Vout = 2Vp-p

All-Hostile Crosstalk XTALK

Note 2: PSR for single +5V supply tested with Vg = 0V, Vcc = +4.5V to +5.5V; for dual +5V supply with Vg = -4.5V to -5.5V,
Vce = +4.5V to +5.5V; and for single +3V supply with VEg = 0V, Vcc = +3.15V to +3.45V.

ooggoono
(Vcc =45V, VEE = 0V, AycL = +2V/IV, R =100Q to Vcc/2, Ta = +25°C, unless otherwise noted.)
MAX4214/MAX4215/MAX4217 MAX4214/MAX4215/MAX4217 MAX4214/MAX4215/MAX4217
SMALL-SIGNAL GAIN vs. FREQUENCY GAIN FLATNESS vs. FREQUENCY LARGE-SIGNAL GAIN vs. FREQUENCY
10 —rrr— < 6.5 T T ] 10 —rrrr—— o
o | Vout = 100mVp-p § 64 | Vour =100mVp-p % o | Vour = 2Vp-p g
= =
8 6.3 r 8
7 6.2 / 7
= 6 TN\ E_g 6.1 = 6 AN
s . \ = 60 z \
= g =
sy, 59 © oy
3 58 3
) \ 57 ) |
1 56 1
0 55 0
100k M 10M 100M 16 100k M 10M 100M 16 100k M 10M 100M 16
FREQUENCY (Hz) FREQUENCY (H2) FREQUENCY (Hz)

4 MAXIMN
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(Vcc =45V, VEE =0V, AycL = +2V/V, R =100Q to Vcc/2, Ta = +25°C, unless otherwise noted.)

MAX4219/MAX4222 MAX4219/MAX4222 MAX4219/MAX4222
SMALL-SIGNAL GAIN vs. FREQUENCY GAIN FLATNESS vs. FREQUENCY LARGE-SIGNAL GAIN vs. FREQUENCY
10 e o 6.5 UL B 4 10 T 4
g | Vour=100mVp-p § 64 | Vour=100mvp-p g g | Vour=2vpp 3
E: E RL = 100Q E:
) 6.3 8
7 6.2 7
o 6 \ %‘ 6.1 @ 6 ~~
=z s = 60 ~HA =z 5
N
3 4 \ 3 59 f 3 4 \
3 5.8 3
2 5.7 2
1 \\ 5.6 “ 1
0 55 0
100k M 10M 100M 16 100k M 10M 100M 16 100k M 10M 100M 16
FREQUENCY (Hz) FREQUENCY (Hz) FREQUENCY (Hz)
HARMONIC DISTORTION HAVF;MSIIE\ISIICSI%I\S/E?-FE)'IXSN HARMONIC DISTORTION
. vS. FREQUENCY . : vs. VOLTAGE SWING
VOl‘JT:‘Z‘\/‘p‘.‘p‘ 3 Vout = 2Vp-p g 0 —c\Mt
-10 : SUN Py 3 10 f= 5MHz
g 1 €7 g
§ 30 p W § -30 g 30
E 40 E 40 2 1
o ALY % .50 =
a / g a Q.50
/] 1%} a
g .0 A > -60 S
g 2ND HARMONIC | |t A1 ) 70 Jsd__ 2ND HARMONIC 3 2ND HARMONIC L —
% o LA % " TR - % -70 —
% "':,/ 3RD HARMONIC % 3RD HARMONIC -80 // 3RD HARMONIC —
- T 1 - 90 A
R (1]
-100
100k M 10M 100M 0 100 200 3(;0E s4|(s)i| \?EOL Os:g 20 800 900 1k 05 10 15 20 25 30 a
FREQUENCY (Hz) ©) VOLTAGE SWING (Vp-p)
VOLTAGE-NOISE DENSITY MAX4217/MAX4219/MAX4222
CURRENT-NOISE DENSITY
vs. FREQUENCY vs. FREQUENCY CROSSTALK vs. FREQUENCY
100 . 10— R 50 3
§ AT 11 30 g
E: E:
I T 10
_ il Bl T o
< g NI L S w vl
> )
£ 1 z £ 50 p
= B B B | 76]
§ %J \ % 70 //
= /
90
LU | LU P
4110 g
L] -130
1 , L L | L1 LU -150
1 10 100 1k 10k 100k IM  10M 1 00 1k 10k 100k 1M 101 100k M 10M 100M 16
FREQUENCY (Hz) FREQUENCY (Hz)

FREQUENCY (Hz)
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000000 @o)
(Vcc =45V, VEE =0V, AycL = +2V/IV, RL

DIFF. GAIN (%)

DIFF. PHASE (deg)

25mVv/div

POWER-SUPPLY REJECTION (dB)
8
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(Vcc =45V, VEE =0V, AycL = +2V/IV, R =100Q to Vcc/2, Ta = +25°C, unless otherwise noted.)

SMALL-SIGNAL PULSE RESPONSE LARGE-SIGNAL PULSE RESPONSE
(CL = 5pF) (CL = 5pF) VOLTAGE SWING vs. TEMPERATURE
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~ i 3 Q 44
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| 42
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20ns/div 20ns/div 50 .25 0 25 50 75 100
Vew = 1.25V, R = 1009 to OV Veu = 175V, Ry = 100€ to OV TEMPERATURE (°C)
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Ao 3.200 +0.102 E 1.753 +0.102 Po 3.988 +0.102
Bo 3.099 +0.102 F 3.505 +0.051 Po10 40.005 +0.203
+0.102 Ko 1.397 +0.102 Py 2.007 +0.051
D 1.499 +0.000
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w 8001 0102 §
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0.20—+ SYMBOL | MIN MAX §
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= 1.50 175
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¢ - - - E G- El e 0.95 REF
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‘ a 0° [ 1o°
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11— -
D C
NOTE:
© 1. ALL DIMENSIONS ARE IN MILLIMETERS.
/A FOOT LENGTH MEASURED AT INTERCEPT POINT BETWEEN
? ﬁ DATUM A & LEAD SURFACE.
A AE 3. PACKAGE OUTLINE EXCLUSIVE OF MOLD FLASH & METAL
BURR.
# ‘ J 4. PACKAGE OUTLINE INCLUSIVE OF SOLDER PLATING.
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8LUMAXD.EPS

£ INCHE S MILL IMETERS
MIN MAX MIN | MAX

A |0036 (0044 |0.91 111

AL [0.004 [0.008 [010 020

B (0010 [0014 [025 0.36

C 0005 [0.007 [013 018

— 1 D [0116 [0120 [295 | 3.5

e | 00256 0.65

E [oil6 [0120 [295 | 305

H [o18s 0198 [4.78 503

L |oole [0026 |0.41 0.66

D o | 0° 6° 0° 6°

ENENEnEnef ‘ m%

wores ZV1 /1 X1 2V

1. D&E DO NOT INCLUDE MOLD FLASH. :]“T”L“:‘U“" INORMATION
2. MOLD FLASH OR PROTRUSIONS NOT TO EXCEED .1SmmC.006">.
8LD uMAX PACKAGE OUTLINE DWG.
3. CONTROLLING DIMENSION: INCHES APPROVAL DOCUNENT CONTROL NG REV
21-0036 D 1/1

HOQ OHH
N f
EH
: 4
BEE BHH
D N 0°-8°
I LJ%L%
JR SR By S PO
INCHES  |MILLIMETERS INCHES  |MILLIMETERS
MIN | MAX |[MIN | MAX MIN [MAX | MIN | MAX | N [MSOI?
A10.053]0069|135|1.75 D|0189|0197 480|500 (8 | A
A1/ 0.004 |0.010 | 010 |0.25 D|0.337|0.344|855|875[14| B
B|0.014 |0019 | 035|049 D]0.386]/0.394]| 980)10.00]16] C
C|0.007]0.010 | 019]0.25
e 0.050 127 NOTES:
E|[0.150 |0.157 | 3.80]4.00 1 D&E DO NOT INCLUDE MOLD FLASH
l0poa[0044 D 00[6P0] > ML X MRORSIDS w0t
h 0,010 |0.020|0.25/0.50 3. LEADS TO BE COPLANAR WITHIN
L

0.016 [0050] 040][1.27 102rm <004

47

4. CONTROLLING DIMENSION: MILLIMETER

5. MEETS JEDEC MS012-XX AS SHOWN
IN ABOVE TABLE

6. N = NUMBER OF PINS

AKXV [PAEKAGE FAMILY DUTLINE: SCIC ‘150”]
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S INCHES MILLIMETERS | VARIATIONS: §
DIM| MIN | MAX | MIN | MAX INCHES MILLIMETERS s
A | 061 068 155 1.73 MIN. MAX. MIN. MAX. [N
H H H H H H H + Al|.004 | .0098 | 0127 | 02s plass [.196 | 480 | 498 |16]aA
[/ | A2 055 061 1.40 1.55 s].0020 |.0070 | 005 | 0.8
£/9 B | 008 | o0l2 |020 | 03l
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U H U U H U H h_|.010 06 025 | 041 pl.3s6 |.393 | 9s0 | 998 |es]aD]
N L 016 035 | 041 0.89 sl.0es0 | .0300 | 064 | 076
N SEE VARIATIONS
S SEE VARIATIONS
? 0° [ g° [ 0° [ g°
] B h X 45°
] A A2
Clﬂﬂﬂ) MDJ fi I
— f \ i
D Al —— .
NOTES:
{, D & E DO NOT INCLUDE MOLD FLASH
OR PROTRUSIONS VI Z1 X1 ZVI
2. MOLD FLASH OR PROTRUSIONS NOT TO :;T”L?[E"“”Nm”m””
EXCEED 006 PACKAGE DUTLINE, GSOP, .I50 INCH, 025 LEAD PITCH
3. CONTROLLING DIMENSIONS: INCHES vRIVA SOEURENT CONTRL 1 =T
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