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MAX4430-MAX4433

71 P NEilE, 180MHz,

16y MEEB., BEEZANFPT

ABSOLUTE MAXIMUM RATINGS

Supply Voltage (VCC t0 VEE) . vviiviiiiiiiiiciiiee +12V Operating Temperature Range ..............ccoeeeve -40°C to +85°C
Differential Input Voltage ........ccccoooviiiiiiiiiic +2V Junction Temperature ..........cocovvviiiiiii +150°C
Input Voltage Range ...........cccccoov.. (Vce + 0.3V) to (VEE - 0.3V) Storage Temperature Range ............ccccoovveene. -65°C to +150°C
Output Short-Circuit Duration to Vcc or VEE vvveovvviiinenn. (Note 1) Lead Temperature (soldering, 10S) ........cccocevvivviiiennnn. +300°C
Current Into Any INput Pin ..o +25mA
Continuous Power Dissipation (Ta = +70°C)

5-Pin SOT23 (derate 7.1mW/°C above +70°C)............ 571mwW

8-Pin uMAX (derate 4.5mW/°C above +70°C)............. 330mwW

8-Pin SO (derate 5.88mW/°C above +70°C)................ 471mW

Note 1: The MAX4430-MAX4433 are not protected for output short-circuit conditions.

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 = -5V, RL = =, Vcm = 0, and Ta = TMIN to Tmax, unless otherwise noted. Typical values are at Ta = +25°C.) (Note 2)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
Input Common-Mode Voltage VEE + Vce -
V MRR \
Range CcM Guaranteed by C test o5 09
Input Offset Voltage Vos +1.25 +5 mV
Input Offset Voltage .
Temperature Coefficient TCvos ’ wvree
Input Offset Voltage Matching MAX4432/MAX4433 +0.25 mV
Input Bias Current B 11 30 LA
Input Offset Current los 0.35 5 A
) Differential (-10mV < V|N £ +10mV) 12k
Input Resistance RIN Q
Common mode (VEg + 2.5V <Vom < Vee - 0.9V) ™M
Common-Mode Rejection Ratio CMRR VEE + 2.5V <Vom £ Vee - 0.9V 100 120 dB
VEE + 2.5 <Vout <Vce - 0.9V,
RL = 10kQ to ground 115 125
Open-Loop Gain AvoL dB
VEE + 2.5 <VouT<Vce - 0.9V,
RL = 500Q to ground 10 125
_ VEE + Vee -
RL = 10kQ to ground 55 025
Output Voltage Swing VouTt \
_ VEE + vee -
RL = 500 to ground 56 06
Output Current lout RL = 20Q to ground +30 +60 mA
Output Short-Circuit Current Isc Sinking or sourcing +100 mA
o ) PSRR- VEE = -5.5V to -4.5V
Power-Supply Rejection Ratio 75 95 dB
PSRR+ Vce = +4.5V to +5.5V
Operating Supply Voltage Range Vs Guaranteed by PSRR test +4.5 +5.5 \
Qu|escentl Supply Current Is 11 135 mA
(per amplifier)

MAXIN




 FaPNEE. 180MHz,
16y MEE, BEEZANF>7

AC ELECTRICAL CHARACTERISTICS

(Voc = +5V, VEg = -5V, R = 5009, Vom = 0, AycL = +1, Ta = +25°C, unless otherwise noted.)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS

Vout = 100mVp-p, 180
MAX4430/MAX4432

Small-Signal -3dB Bandwidth BWsg MHz
VouT = 100mVp-p, 215
MAX4431/MAX4433 (AycL = +2)
Vour = 1Vp-p, 45
MAX4430/MAX4432
Vout = 2Vp-p, 32
MAX4430/MAX4432

Large-Signal -3dB Bandwidth BW_s MHz
Vourt = 2Vp-p, 40
MAX4431/MAX4433 (AycL = +2)
Vour = 4Vp-p, 20
MAX4431/MAX4433 (AvcL = +2)
Vout = 100mVp-p, 12
MAX4430/MAX4432

Bandwidth for 0.1dB Flatness BWo.1dB MHz
Vout = 100mVp-p, 80
MAX4431/MAX4433 (AycL = +2)
VouTt = 2V step, 100
MAX4430/MAX4432

Slew Rate SR Vius
Vourt = 2V step, 145
MAX4431/MAX4433 (AvcL = +2)
V =2V ste 20

Rise/Fall Time tR, tF =1 - ns
VouT = 4V step 40
VouTt = 0 to 2V step, 37
MAX4430/MAX4432
VouT = 0to 2V step, 63

Settling Time to 16 Bit s MAX4431/MAX4433 (AvcL = +2) ns

(0.0015%) Vourt = 0 to 4V step, 56
MAX4430/MAX4432
Vout = 0 to 4V step, 140
MAX4431/MAX4433 (AycL = +2)

MAXIMN 3
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MAX4430-MAX4433

TFAPNNE

. 180MHZ‘

16y MEEB., BEEZANFPT

AC ELECTRICAL CHARACTERISTICS (continued)

(Voo = +5V, VEg = -5V, R = 500Q, Vom = 0, AycL = +1, Ta = +25°C, unless otherwise noted.)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
Output “Glitch” Settling to )
16-Bit (0.0015%) 5pF load; C_ charged from 0 to 4V 24 ns
Output Overload Recovery Time 50% overdrive, settling to 10% accuracy 95 ns
AC lCommon—l\/Iode Rejection f = 100kHz 84 dB
Ratio
AC Power-Supply Rejection Ratio f = 100kHz -77 dB
VouT = 2Vp-p centered at 0V, 110
fc = 100kHz
VouT = 2Vp-p centered at 0V, 105
fc = IMHz
VouT = 4Vp-p centered at 0V, 105
fc = 100kHz
Vout = 4Vp-p centered at OV, 103
fc = IMHz
VouT = 2Vp-p centered at 1V,
: fc = 100kHz "2
Spunogs-Free SFDR dBc
Dynamic Range VouT = 2Vp-p centered at 1V,
-107
fc = 1MHz
VouT = 4Vp-p centered at 2V, 106
fc = 100kHz
VouTt = 4Vp-p centered at 2V, 100
fc = 1MHz
VouT = 4Vp-p centered at 2V, 99
fc = IMHz (RL = 1kQ)
VouT = 4Vp-p centered at 2V, 100
fc = IMHz (RL = 10kQ)
Input Noise Voltage Density en f = 100kHz 2.8 nVAHz
Input Noise Current Density in f = 100kHz 1.8 PANHZ
Input Capacitance CIN 2.5 pF
Maximum Capacitive Load 47 =
Without Sustained Oscillations P
Output Impedance ZoUT f=1MHz 0.2 Q
Crosstalk MAX4432/MAX4433 fc = 1MHz -125 dB

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

MAXI N




 FaPNEE. 180MHz,
16y MEE, BEEZANF>7

REEESE
(Ve = +5V, VEE = -5V, RL = 500Q, CL = OpF, Ta = +25°C, unless otherwise noted.)
MAX4430/MAX4432 MAX4431/MAX4433 MAX4430/MAX4432
SMALL-SIGNAL GAIN vs. FREQUENCY SMALL-SIGNAL GAIN vs. FREQUENCY GAIN FLATNESS vs. FREQUENCY
(AvcL = +1VN) (AveL = +2VNV) (Ayer = +1VN)
4 100mVp-p 2 4 100mVp-p g 10 100mVp-p g
3 3 3 8 08 g
2 : 2 = 06 :
1 it 1 04
_ 0 -1 N \ = 0 I = 02
= \ = ™M =z o i
z, \ z, z 0 \
-3 \ 3 -04 \\
4 4 \ 06
5 5 08
5 \ 6 \ 10
™ 10M 100M 16 ™ 10M 100M 1G ™ 10M 100M 16
FREQUENCY (Hz) FREQUENCY (Hz) FREQUENCY (Hz)
MAX4431/MAX4433 MAX4430/MAX4432 MAX4431/MAX4433
GAIN FLATNESS vs. FREQUENCY LARGE-SIGNAL GAIN vs. FREQUENCY LARGE-SIGNAL GAIN vs. FREQUENCY
(AveL = +2V/V) (Aver = +1VNV) (AvgL = +2V/NV)
" [y 3 ' e 5 i 7 5
04 g 3 g 3 §
03 z P) E ) E:
02 1 1
N —
g 0.1 g 0 g o0 N
= 0 = - =N
3 01 E) s
02 -3 3
03 -4 4
! -5 5
-05 -6 6 \
™ 10M 100M 16 M 10M 100M 16 ™ 10M 100M 16
FREQUENCY (Hz) FREQUENCY (Hz) FREQUENCY (Hz)
MAX4430/MAX4432 MAX4431/MAX4433 MAX4430/MAX4432
SMALL-SIGNAL PULSE RESPONSE SMALL-SIGNAL PULSE RESPONSE LARGE-SIGNAL PULSE RESPONSE
AvcL=+1VIV]2 Aver = +2VV | € AyeL =+ |2
INPUT | ! = weut || i = INPUT I =
somv/div | L i 25mv/div || L1 | 500mvy || 5 e [
OUTPUT _“ 3 OUTPUT e OUTPUT = —
50mV/div f 50mV/div { | 500mV/div /! \
| = i LT I A b
10ns/div 10ns/div 10ns/div

MAXIMN 5
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(Ve = +5V, VEE = -5V, RL = 500Q, CL = OpF, Ta = +25°C, unless otherwise noted.)

MAX4430 toc11

MAX4430 toc14

MAX4430 toc17

MAX4431/MAX4433 MAX4430/MAX4432
LARGE-SIGNAL PULSE RESPONSE SMALL-SIGNAL PULSE RESPONSE
AyoL=+2VNV |8 AvcL = +1VV
2 CL = 10pF
INPUT = INPUT
250mV/div _t 50mV/Y
OUTPUT 1 OUTPUT
500mV/div i 50mV/div
4 LV -
10ns/div 10ns/div
MAX4430/MAX4432 MAX4431/MAX4433
LARGE-SIGNAL PULSE RESPONSE LARGE-SIGNAL PULSE RESPONSE
AveL =+ |2 VoL = TV
CL=20pF |2 CL = 30pF
INPUT = INPUT
500mV/div A 3 250mV/div L
OUTPUT OUTPUT A Gy e L
500mV/div 500mV/div f
o J o
10ns/div 10ns/div
COMMON-MODE REJECTION RATIO OUTPUT ISOLATION RESISTANCE
vs. FREQUENCY vs. CAPACITIVE LOAD
0 e 12
-10 g 5
g 2 el ER LY
3 4 A E \\ MAX4430
5 i % 8
D40 # ] )\\(
& // o
=50 A 5 6 \*
g 4 I = MAX4431
= /1 Q
S ¥ / e ¢
8 8 LA =
-90
-100 0
01 1 10 100 0 25 50 75 100 125 150 175 200

FREQUENCY (MHz)

CAPACITIVE LOAD (pF)

INPUT
25mV/div

OUTPUT
50mV/div

-20
-30
-40
-50
-60
-70
-80
-90
-100

POWER-SUPPLY REJECTION (dB)

100

OUTPUT IMPEDANCE (Q)

0.01

MAX4431/MAX4433
SMALL-SIGNAL PULSE RESPONSE

Aol = +1IVNV
CL=15pF

MAX4430toc12

10ns/div

POWER-SUPPLY REJECTION RATIO
vs. FREQUENCY

/’/
L
/’/
=d
0.1 1 10 100
FREQUENCY (MHz)
CLOSED-LOOP OUTPUT IMPEDANCE
vs. FREQUENCY
LT
A
A
/1
/]
//
V|
AT
0.1 1 10 100 1000
FREQUENCY (MHz)
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(Ve = +5V, VEE = -5V, RL = 500Q, CL = OpF, Ta = +25°C, unless otherwise noted.)
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MAXIMN

GAIN AND PHASE vs. FREQUENCY

MAX4430
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MAX4430 toc22
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D
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/
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3RD HARMONIC
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RESISTIVE LOAD ()

800

INPUT BIAS CURRENT
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1000

MAX4430 toc25

OFFSET VOLTAGE (mV)

'
o
S

-25

0 25 50
TEMPERATURE (°C)

75

100
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vs. FREQUENCY
0 g
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M EEHESHGERSE)
ﬁ (Ve = +5V, VEE = -5V, RL = 500Q, CL = OpF, Ta = +25°C, unless otherwise noted.)
ﬂ- VOLTAGE SWING MAX4432/MAX4433
‘. vs. TEMPERATURE CROSSTALK vs. FREQUENCY
x SR T g ’ g
. ~ ~— -40
E £ 20 — %
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ﬂ 2 3 -80 /
S 10 )
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PEC St 40
< -50 -25 0 25 50 75 100 0.1 1 10 100 1000
E TEMPERATURE (°C) FREQUENCY (MHz)
i 5% AR
i&F
MAX4430/MAX4431 e B g
5S0T23 8 SO
1 6 ouT axpa]
2 4 Vee EBER
3 3 IN+ JERERA S
4 2 IN- REs AN
5 7 Voo EER
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inF
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1 OUTA 7 TAEAN
2 INA- 7 TAREEA S
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4 VEE =5
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7 OuUTB 77BN
8 Vce IEEE
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MAX4430~MAX443374RT7 U T I3EE14E Y bR
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EBICADCOY T VIREICRE DI AREISE
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RER UIEREHER
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Ve
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MENHDZEITFELTTE 0, IFIPRAKXTEHETE
F9,

IF = VIN(MAX) / RS
DCAZEMNRET LEBE THDIESIL. DCHOAI=mA
DADDT T F BN FEHELTNWDRELNHIET,
FTUOTEBANDPGESA U SHESNTIDIES
3. ZHOEMICESY —AEREORRERLEIN
F9, J4— RNV IEBRICHESESEE. MBEARER
FIHERCENEZEMEZFHRERITD2 7705 —ICKEUESD
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WICIE. TEDRITEZEDBNWKREGEAS VE-F >
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MAX4430-MAX4433

71 P NEilE, 180MHz,

16y MEEB., BEEZANFPT

\ Riso
Vour
Vi / CL RL

mmam
MAX4430

M3. BEMEEERELER

F RPN EL L RIV—R—ILER@ICLENTREN SNE
TNDDOT, RAXRKEMEEAL TR\ /N1/3R
AVTFHELTE EBREVETS VY RTL—20F
ICINFLAFTOTuFOREERES I VI T U %
AL, CEBLEI/NNYT—CDEEICEELTRS 0,
HiETNDBRET2ICHIGITDICIE. BREATU Vb
BERICADRAY MINOpFF &I AV T o 2RE

L/?‘Fé 0\ APRIFIEMR O HNDERIFEN(ER TS
B)IIREAERY A TZAL. ICEVDTEDLET

E(L_EB%L/?TSL\O

BENRFORE

MAX4430~MAX4433IIB=MHETEHREITD &
HTEZET, LHL. BRALBEREGIHDE.
MY—JUPMET L. BAICSNTY UF U IRIIARE
EEEZELDZENHUET, HHBEMETREE
NS TAV L= a3 ViEREEBMT DI EICK
D, UDOFVIEREIDIENTEZIA, FER
EZHHULEML 9 ([EEEERE] RUOR3ZSR),

10

PEMEE)

PART TEMP. RANGE  PIN-PACKAGE
MAX4431EUK-T -40°Cto +85°C  5S0T23-5
MAX4431ESA -40°Cto +85°C 850
MAX4432EUA -40°Cto +85°C 8 uMAX
MAX4432ESA -40°Cto +85°C 850
MAX4433EUA -40°C to +85°C 8 LMAX
MAX4433ESA -40°Cto +85°C  8S0O

EVERE{#EE)
TOP VIEW maxam
MAX4430
e 5] o, MANa431
IN- | 2 I| Vee
IN+ [ 3 :l>—|—£| out
Ve [4 5] ne.
SO
maxim
MAX4432
QUTA |I E Ve MAX4433
INA- EE 7] outs
INA+ [3 ] %E INB-
Vee [4] 5] INB+
uMAX/SO
Fv 18R

TRANSISTOR COUNT: MAX4430/MAX4431: 103
MAX4432/MAX4433: 248
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NYF—=2
(ZDOT—52—MIBEINTND/NYT—IHKIE, BRIBEARBENTHDEIFRY ZEA. RO/ YT — BRI,
japan.maxim-ic.com/packages = ZEHB T\, )

0.20—] f=— 3
b SYMBOL [ MIN MAX 3
— o= [~e : A 0.90 1.45
3 Al 0.00 015
& o 1 < i@ AR 0.90 1.30
3
m m m — L b 0.35 0.50
C 0.08 0.20
\ ‘ \ f T D 2.80 3.00
‘ E 2.60 3.00
1 1.50 175
E— - - -— E & El L 0.35 0.55
I e 0.95 REF
| el 1.90 REF
I o 0° [ 10

i 1 = ;Al

NOTES:
1. ALL DIMENSIONS ARE IN MILLIMETERS,

N D7 7 D7 ) 4 D

3, PACKAGE OUTLINE EXCLUSIVE OF MOLD FLASH & METAL BURR, [ ferersr heomumo:
4, PACKAGE OUTLINE INCLUSIVE OF SOLDER PLATING. PACKAGE OUTLINE, SOT-23, 5L
S. MEETS JEDEC MO178.
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RIETARY INFORMATION

INCHES MILLIMETERS INCHES MILLIMETERS
MIN MAX | MIN | MAX MIN MAX | MIN | MAX | N [MS012
A10.053|10.069] 1.35(1.75 D|0.189 (0,197 | 4.80|2.00 |8 A
A1 0.004 |0.010 | 0.10 |0.25 D|0.337(0.344| 8.55/8.75|14| B
B10.014 |0.019 | 0.35]0.49 D|0.386(0.394| 9.80]10.00|16| C
C|0.007 (0010 | 0.19]0.25
e 0.050 1.27 NOTES:
Fl10.150 10157 | 3.8014.00 1. D&E DO NOT INCLUDE MOLD FLASH
H[0.228]0.244] 580[6.20 % YD EXCEED omm 0060 o N
h{0.010 [0.020 1| 0.2510.50 3. LlEADS O 4BE COPLANAR WITHIN
102mm (004"
L 0016 0.050 040 187 4, CONTROLLING DIMENSION: MILLIMETER
5. MEETS JEDEC MSQ012-XX AS SHOWN
IN ABOVE TABLE
6. N = NUMBER OF PINS
> X
/VI(MJ@IH(M][PACKAGE FAMILY DUTLINE: SDIC 150”} L [810041 A

TITLE

DOCUNENT CONTROL NUMBER REV )

<FILN IV RASH

7169 -0051 REHHBEXFHEREHE3-30-16 (KU L 1EL)
TEL. (03)3232-6141 FAX. (03)3232-6149

VFILRBREICVFVARBIHRAINZEBRUADERDOERICDOWVC—IEEZEBWNINRET, ABRFTFSIEVRBEEShTHE A,
VFULHERFELRBAROMKRZEET HENZBRLIT,
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