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MAX44280
1.8V, 50MHz, {RKiA.
RIhFE. FHIBE/OZE M AR

ABSOLUTE MAXIMUM RATINGS

IN4+, IN-, OUT ..o (Vgs - 0.3V) to (Vpp + 0.3V) Thin uDFN (Ultra-Thin LGA)
VDD 10 VGG ittt -0.3V to +6V (derate 2.1mW/°C above +70°C) .......ccccvviirniinnnnn. 110.2mW
SHDN. .ot -0.3V to +6V Operating Temperature Range ...-40°C to +125°C
Output to Short-Circuit Ground Duration ...............cccccc.coe.. 10s Junction Temperature ....................co.....
Continuous Input Current into Any Pin........ccccccooiiiie +20mA Lead Temperature (soldering, 10s)
Continuous Power Dissipation (Tp = +70°C) Soldering Temperature (reflow) .........ccocoiiiiiinciennn

SC70 (derate 3.1mW/°C above +70°C)............ccc....... 245mW

Stresses beyond those listed under “Absolute Maximum Ratings” may cause permanent damage to the device. These are stress ratings only, and functional opera-
tion 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.

PACKAGE THERMAL CHARACTERISTICS (Note 1)

SC70 Thin uDFN (Ultra-Thin LGA)
Junction-to-Ambient Thermal Resistance (6a) .... 326.5°C/W Junction-to-Ambient Thermal Resistance (8a) -...... 470°C/W
Junction-to-Case Thermal Resistance (8y¢) ............. 115°C/W Junction-to-Case Thermal Resistance (8,¢) ............ 120°C/W

Note 1: Package thermal resistances were obtained using the method described in JEDEC specification JESD51-7, using a four-
layer board. For detailed information on package thermal considerations, refer to china.maxim-ic.com/thermal-tutorial.

ELECTRICAL CHARACTERISTICS

(Vpp = 3.3V, Vgg = 0V, V|Ng = VIN- = VDD/2, RL = 10kQ to Vpp/2, VSHDN = Vpp, Ta = -40°C to +125°C. Typical values are at
Ta = +25°C, unless otherwise noted.) (Note 2)

PARAMETER | SYMBOL | CONDITIONS MIN TYP MAX UNITS

DC CHARACTERISTICS

Input Voltage Range ViNt VIN- | Guaranteed by CMRR test -0.1 JY%% V
Ta = +25°C 10 50

Input Offset Voltage Vos Tp = -40°C to +125°C after calibration 100 Hv
Ta =-40°C to +125°C 500

Input Offset Voltage Drift Vog-TC 0.8 5 uv/°C
Ta = +25°C 0.01 0.5

Input Bias Current s Ta =-40°C to +85°C 10 pA
Ta =-40°C to +125°C 100

Input Capacitance CiN 0.4 pF

Common-Mode Rejection Ratio CMRR Vom =-0.1V to (Vpp + 0.1V) 75 90 dB
0.4V <VouTt < Vpp - 0.4V, Royt = 10kQ 100 115

Open-Loop Gain AoL 0.4V <Vpuyt < Vpp - 0.4V, Royt = 600Q 91 100 dB
0.4V <VouT < Vpp - 0.4V, Royt = 32Q 80

Output Short-Circuit Current Isc To Vpp or Vss 85 mA
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ELECTRICAL CHARACTERISTICS (continued)
(Vpp = 3.3V, Vgg = 0V, V|Ng = VIN- = Vpp/2, RL = 10kQ to Vpp/2, VsapN = Vpp, Ta = -40°C to +125°C. Typical values are at
Ta = +25°C, unless otherwise noted.) (Note 2)

MAX44280

1.8V, 50MHz, {RKiA.
RIhFE. FHIBE/OZE M AR

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS
Rout = 10kQ 20
VoL -
R = 600Q 50
Vsg ouT
) Rout = 32Q 400 700
Output Voltage Swing mV
Rout = 10kQ 10
VoD -
R = 600Q 40
VoH ouT
Rout = 32Q 400 800
AC CHARACTERISTICS
Input Voltage-Noise Density en f = 10kHz 12.7 nV/\/Hz
Input Current-Noise Density in f = 10kHz 1.2 fA\/Hz
Gain-Bandwidth Product GBWP 50 MHz
Minimum Stable Gain AMIN 5 VIV
Slew Rate SR 30 V/us
) . Vourt = 2Vp.p, Vpp = 3.3V, Ay = 5V/V,
Setling Time C| = 30pF (load), settle to 0.01% 0.6 KS
. No sustained oscillation, 5V/V 80
Capacitive Load CLoaD - — pF
No sustained oscillation, 10V/V 500
Total Harmonic Distortion THD f = 10kHz, Vo = 2Vp.p, Ay = SVIV, -110 dB
Rout = 10kQ
Output Transient Recovery Time AVour = 0.2V, Vpp = 3.3V, Ay = SV/V; 1 us
Rs = 20Q, C|_ = 1nF (load)
POWER-SUPPLY CHARACTERISTICS
Guaranteed by PSRR 1.8 55
Power-Supply Range Vbp Vv
Ta =0°C to +70°C 1.7 55
Power-Supply Rejection Ratio PSRR Vom = Vpp/2 82 95 dB
Quiescent Current DD 750 1200 HA
Shutdown Supply Current ISEBN 1 bA
Shutdown Input Low ViL 0.7 \Y
Shutdown Input High ViH 1.3 V
Output Leakage Current in
Shutdown 'SHDN 100 PA
Shutdown Input Bias Current /W 1 HA
Shutdown Turn-On Time {SHDN 15 us
Turn-On Time toN 10 ms
Note 2: All devices are 100% production tested at Ta = +25°C. Temperature limits are guaranteed by design.
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MAX44280

1.8V. 50MHz. {K5%kiff.
KInFE. HIEEI/OEE M KEE
BB T (E4F 1%

(Vbp = 3.3V, Vgg = OV, V|ng = ViIN- = Vpp/2, RL = 10kQ to Vpp/2, VSEDN = Vpp, Ta = -40°C to +125°C. Typical values are at
Ta = +25°C, unless otherwise noted. All devices are 100% production tested at Ta = +25°C. Temperature limits are guaranteed by design.)

INPUT OFFSET VOLTAGE INPUT OFFSET VOLTAGE
vs. COMMON-MODE VOLTAGE vs. SUPPLY VOLTAGE INPUT Vgs HISTOGRAM
60 - 100 | 5 25 s
5 80 s £
40 3 Ta=-40°C g g
s H s 60 E = 2 B
8 g g EZ’VJ
2 i g I ><T,;:+25°0 £ 1
E 0 ™ Ta=-40°C = 0 SN 3
7] 7] S
5 ’j\>\< l / g 2 = =)
5 20 [ - S ® o~ T =
< T - =N &5
= o = .
S ? | = Ta=+125°C &
Ta=+125°C 0
-60 L . -100 0
05 0 05 10 15 20 25 30 35 15 20 25 30 35 40 45 50 55 45 10 5 0 5 10 15 20 2
COMMON-MODE VOLTAGE (V) SUPPLY VOLTAGE () INPUT OFFSET VOLTAGE (4V)
OUTPUT VOLTAGE LOW
INPUT BIAS CURRENT vs. OUTPUT SINK CURRENT
INPUT OFFSET DRIFT HISTOGRAM vs. COMMON-MODE VOLTAGE (VoL - Ve, Vee = 1.8V)
18 . 100 X - 200 .
16 g 80 g 180 g
= E_ 6 S =0 Z
s M Tz \ E
g 1 = \. nense | W
% 10 % 20 \\ § 120 -‘rhlerzsoC
s 2 =100
3 2 A ]
g s 2 ~ S 4 (.
& = \ ! 5 Ta=+125"C
2 6 = 40 Ta=-40°C Ta=+85°C _\ | S 7./
& = \ > /, I
4 -60 ‘T e ) ~ - Th=40C
2 ]:I: -80 Ao N\ 2 7
0 -100 | [ N W=
2 15 -1 05 0 050 100 05 0 05 10 15 20 25 30 35 01 1 10 100
18 13 08 03 025 075 125 COMMON-MODE VOLTAGE (V) OUTPUT SINK CURRENT (mA)

INPUT OFFSET DRIFT (uV/°C)
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1.8V, 50MHz. 1%,
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(Vbp = 3.3V, Vgg = OV, V|ng = ViIN- = Vpp/2, RL = 10kQ to Vpp/2, VSEDN = Vpp, Ta = -40°C to +125°C. Typical values are at
Ta = +25°C, unless otherwise noted. All devices are 100% production tested at Ta = +25°C. Temperature limits are guaranteed by design.)

OUTPUT VOLTAGE LOW
vs. OUTPUT SINK CURRENT
(Vo - Vee, Ve = 3.3V)
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MAX44280
1.8V, 50MHz. 1%,
RIhFE. WIREI/OIZE A =S

HE T (EHFIE(£)

(Vbp = 3.3V, Vgg = OV, V|ng = ViIN- = Vpp/2, RL = 10kQ to Vpp/2, VSEDN = Vpp, Ta = -40°C to +125°C. Typical values are at
Ta = +25°C, unless otherwise noted. All devices are 100% production tested at Ta = +25°C. Temperature limits are guaranteed by design.)

SHUTDOWN SUPPLY CURRENT

vs. SUPPLY VOLTAGE COMMON-MODE REJECTION RATIO
(VSHDN = VEE) OPEN-LOOP GAIN vs. FREQUENCY vs. FREQUENCY
1.0 g 140 = e e e . . . % 0 = e e e . . g
_ o HNEpdE . il
R Ta=+125°C_| : 20 T T T T 20 T T e
= R 7 = =
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0 0 L — — — —_ —_ 5\. _1 20 L — — — —_ —_ —_
15 20 25 30 35 40 45 50 55 001 01 1 10 100 1k 10k 100k 001 0 1 10 100 1k 10k 100k
SUPPLY VOLTAGE (V) FREQUENCY (kHz) FREQUENCY (kHz)
POWER-SUPPLY REJECTION RATIO DC CMRR AND PSRR INPUT VOLTAGE-NOISE DENSITY
vs. FREQUENCY vs. TEMPERATURE vs. FREQUENCY
0 [T Al -90 . 500 =i T
g g L w0 Hi -
Sl W A E 92 |—DC CMRR :OE a0 H S
=y — =
g ~— Z 350 [ A
=l U g 7 \\_ \ o
& 60 [ A z 2 250 HH HHH
& ) = =
P @ 96 N w200 Bl T
80 [HHH—H A s =
& 5 150 -l -
l 9% A Z w0
dete B I = T 1T T
100 A UL LN UL LU L DC PSRR "\ Z 5 {
‘ ‘ = 50 AN RN
B0 A1 A 1 1 ST A1 A 100 0 LU T
001 01 1 10 100 1k 10k 100k 50 25 0 25 50 75 100 125 001 01 1 10 100 1k 10k
FREQUENCY (kHz) TEMPERATURE (°C) FREQUENCY (kHz)
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MAX44280

1.8V, 50MHz, R,
RIh#E. HERI/OEEM AR
BRI T (EH14 (%)

(Vbp = 3.3V, Vgg = OV, V|ng = ViIN- = Vpp/2, RL = 10kQ to Vpp/2, VSEDN = Vpp, Ta = -40°C to +125°C. Typical values are at
Ta = +25°C, unless otherwise noted. All devices are 100% production tested at Ta = +25°C. Temperature limits are guaranteed by design.)

INPUT CURRENT-NOISE DENSITY TOTAL HARMONIC DISTORTION vs. INPUT AMPLITUDE
0.1Hz TO 10Hz OUTPUT-VOLTAGE NOISE vs. FREQUENCY (f = 10kHz, Veg = 5.5V, Ay = 5V/V)
- — - - - — MAXMM 50 % _80 g
£ 45 M§ -8 g
£ 40 z " E
= ,
E 35
J & 30 = 95
0.5uV/div | 7] =
! S 25 o -100
= =
z 20 -105
oc
I g L gL A0 =]
5 10
A i S el w8 A B AR A % 05 -115
4s/div 10 100 1000 10k 100k 0 05 10 15 20 25 30 35 40 45 50
FREQUENCY (Hz) OUTPUT AMPLITUDE (V)
TOTAL HARMONIC DISTORTION vs. FREQUENCY SMALL-SIGNAL TRANSIENT RESPONSE LARGE-SIGNAL TRANSIENT RESPONSE
(Vour = 2Vp-p) (Ay = 5V/V, RF = 4kQ, Rg = 1kQ) (Ay = 5V/V, Rf = 4kQ, Rg = 1kQ)
’80 — - MAX44280 toc23 MAX44280 toc2:
S o I A
g ® M S oweur | G B
= = omvdv | ) 3 b INPUT
é -90 Tt Vee/2 ' 100mV/div
% 95 {1 e . B
a I
% 100 T Vo = 3.3V T FPPPU T PURH PP
% -105 Tt /’\’ﬁ
E= i = RN | QUTPUT
= 10 miilh SgUTPU.T | : d  s00mv/div
s mV/div | I
= i1 |1l Vec=5.8V [[[]| vee2 b S
1 10 100 1k 10k 100k  1G 100ns/div 100ns/div
FREQUENCY (Hz)
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MAX44280
1.8V, 50MHz. 1%,
RIhFE. FHIBE/OZE M AR

HE T (EHFIE(£)

(Vbp = 3.3V, Vgg = OV, V|ng = ViIN- = Vpp/2, RL = 10kQ to Vpp/2, VSEDN = Vpp, Ta = -40°C to +125°C. Typical values are at
Ta = +25°C, unless otherwise noted. All devices are 100% production tested at Ta = +25°C. Temperature limits are guaranteed by design.)

STABILITY vs. CAPACITIVE LOAD AND STABILITY vs.

PERCENT OVERSHOOT vs. ISOLATION RESISTANCE CAPACITIVE AND RESISTIVE LOAD
RESISTIVE LOAD (ViN = 100mVp.p) (RLoap IN SERIES CLoaDp) (RLoap Il CLoaD)
14 < 60 < 100,000 5
E E UNSTABLE E
1 L 1IfE “ g Aﬂ?\ STABLE ¥\ slls :
/ z z = z
b N g £ 10,000 c _‘Qg GAIN = 10V/V
10 - _ X
= i S S GAN -5y g \
= g = / = 1000
S 2 UNSTABLE TN\ S N 3
& w30 w
6 z NN % 100 5 Bmas:!
= = %) —
S 5 2 GAIN = 10V/V N\ [ gfﬁw\]smgg
4 o - — T
2 / S‘TABLE; 0 GAIN =5V/V — o E T |
2 10 /// UNSTABLE
'] AT 1
100 1K 10k 100k 0 500 1000 1500 2000 2500 3000 3500 4000 100 1000 10,000
RESISTANGCE (€2) CAPACITIVE LOAD (pF) CAPACITIVE LOAD (pF)
POWER-UP TIME TURN-ON TIME FROM SHUTDOWN
MAX44280 toc28 MAX44280 toc29
: : e A2 02 : - L0 028
% I : L _— 1
VCC ............. - i # N - - SHDN i
2V/div }os o 2V/div '
GND I Viss
oUTPUT | ¢ b i
T T T OUTPUT
S0omjdiv: | s i[: ¢ | 500mV/div
£ 2 x { V
GND __—_.__—_._ ........ it SS i

4ms/div

Maxim Integrated

10ps/div



MAX44280

1.8V, 50MHz, {RKiA.
RIhFE. FHIBE/OZE M AR

SIHIBC &
TOP VIEW -
VoD SHDN ouT
+ 6 ©5 4
IN+ | 1 MAX44280 |6 |VoO e et e
Vss | 2 5 | SHON MAX44280
IN- |3 4four ST
1 D2 3
+ - L4 L___J
SC70
IN+ Vss IN-
THIN pDFN
(Ultra-Thin LGA)
51 Rl A
Bl B Ihek
1 IN+ =] 48 A\ 3 o
2 Vss th e B, MIT0.IUFEE RS K,
3 IN- A8 B N\ i
4 ouT i o
5 SHDN REBEHHXBES,
6 Vpp EBE, BEOIUFBETRER,
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MAX44280

1.8V, 50MHz. 1%,
RIhFE. FHIBE/OZE M AR

XHEHE
EEHRABABERRESBER, EASL~ELVpDE
HIVREE, ATFpMOSEAXEMAZSXEE, WE
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THEE(E?), HHARERMEEER, flaSalen-Keyik
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> INTERNAL
CHARGE
PUMP
[ >—e
STANDARD INPUT STRUCTURE MAX44280 INPUTS STRUCTURE
B 1. MAX4428055 \ 3214 5 iR = I B 89 LB
A
/ CROSSOVER \
DISTORTION
=
MAX44280
B2 #AEGABHRBEEE
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1.8V, 50MHz. 1%,
RIhFE. FHIBE/OZE M AR
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MAX44280

1.8V. 50MHz. K

i

RKDh#E. HIREI/OIZE M K==

BH1EE EMEE
PROCESS: BiCMOS Top
PART TEMP RANGE PIN-PACKAGE '
MAX44280AXT+ -40°C 1o +125°C 6 SC70 +AED

Maxim Integrated
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MAX44280
1.8V, 50MHz, {RKiA.
RIhFE. FHIBE/OZE M AR

Ef A E =
EY Z'\Z{nlé

WEFRANHFEIEESFEEFB(EMNER), FEBchina.maxim-ic.com/packages, &I&E, HERDFH "+, "# H"-"
R RROHSIRGS, HERTTHEEETANERTE, EHERRSHEF X, SRoHSKREE %,

PIN

—DRAWING NOT TO SCALE-

e

NOTES:

1

ALL DIMENSIONS ARE IN MILLIMETERS.

2. DIMENSIONS ARE INCLUSIVE OF PLATING.
3. DIMENSIONS ARE EXCLUSIVE OF MOLD FLASH & METAL BURR.

4,

COPLANARITY 4 MILS. MAX.

FOOT LENGTH MEASURED AT INTERCEPT POINT BETWEEN

DATUM ‘A’ AND LEAD SURFACE.

/B\ MARKING IS FOR PACKAGE ORIENTATION REFERENCE ONLY.
LEAD CENTERLINES TO BE AT TRUE POSITION AS DEFINED BY

7.

8.
9. ALL DIMENSIONS APPLY TO BOTH LEADED <-) AND LEAD FREE (+

BASIC DIMENSION “e”, 0.05.

ALL DIMENSIONS COMPLY TO JEDEC MO-203.

PACKAGE CODES.

LR HiEmg RS BEAERS
6 SC70 XB6SN+1 21-0077 90-0189
65| HITE R
N 21-01 -02
LDFN (581 GA) 2 2% Y61A1+1 0190 90-0233
D 015 REF.
K COMMON_DIMENSIONS
B SYMBOL MIN NOM MAX
z A 0.80 [ 095 1.10
‘ Al 0.00 0.07 0.10
A2 0.80 | 0.90 1.00
b 0.15 0.22 0.30
|| [1] || c 0.10 0.14 018
MARKING — D 1.85 | 2.0 215
e 0.65 BSC.
A \l\ A | E 115 1.25 135
HE ) A A ' E HE 200 | 220 235
L 026 | 034 0.46
., ® L1 0.425 TYP.
PIN 1 = 7 = [ 010 [ 025 [ 040
INDICATOR PKG.
- 1
s

TITLE:

APPROVAL

DOCUMENT CONTROL NO.

21-0077

PACKAGE OUTLINE, 6L SC70

REV.

H

A
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CHARACTER PRODUCT CODE.

£0.05.

—DRAWING NOT TO SCALE-

TOPMARK
A I
A\ N
- \ |,
[ ] I
= AA E
= I
/
PIN 1— ] 1 ‘ ‘
MARK D A3 —= |~
T0P VIEW SIDE VIEW
B —
SECTION A-A
NOTES:

1. DIMENSIONS ARE IN MILLIMETERS UNLESS OTHERWISE SPECIFIED.
QMARKING SHOWN IS FOR PACKAGE ORIENTATION REFERENCE ONLY. PACKAGE USES 2

(+> PKG. CODES.

A
I
|:E:| |:D |:!l:| /EION751><45°
o a
L ¢|:}:|
ﬁuj e lLe

&LEAD CENTERLINES TO BE AT TRUE POSITION AS DEFINED BY BASIC DIMENSION “e”,

CALENDAR YEAR BINARY DATE CODE (REFER TO PG, 2 TABLE 1 FOR TRANSLATIOND.
6 WEEKLY DATE BINARY CODE (REFER TO PG. 2 TABLE 2 FOR TRANSLATIOND.

6. MEETS JEDEC MO-252 VARIATION WAAD.

7. MATERIAL MUST COMPLY WITH BANNED AND RESTRICTED SUBSTANCES SPEC# 10-0131.

8. ALL DIMENSIONS APPLY TO BOTH LEADED <-> AND PbFREE

BOTTOM VIEW

S
i COMMON  DIMENSIONS
B
° MIN. NOM, MAX.
A 045 0.50 055
A3 015 REF
D 1.45 150 155
E 095 1.00 1.05
L 0.30 035 0.40
L1 0.00 - 008
Le 0.05 - 010
b 015 0.20 0.25
e 050 BSC.
Pkg. _ _
Rt Y61A1-1, Y61A1-2
TITLE:

PACKAGE OUTLINE
6L ULTRA THIN LGA, 1.5x1.0x0.Smm

APPROVAL DOCUMENT CONTROL NO. REV.

21-0190 | C | /4
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HEREEE)

WHERIINFEIEELNEESB(ENER), EEEchina.maxim-ic.com/packages, #FE, FERFHBPH+", “#" FH"-"

R RROHSIRS , HERBEHITRESTRANERFH, EHRKEIASHERRX, SRoHSRKRETL X,

TABLE 1 Translation Table for Calendar Year Code

Calendar Year 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014
O /O & e T CO0 - 0 - -
O .| s O CO s O = 1
CO - O O - ] C0 - - .-
N (] ] CJ - s s ) 1 /3
Legend: IMorkecI with bar |:|Blonk space - nho bor required

TABLE 2 Translation Table for Payweek Binary Coding
Payweek 06-11 12-17 18-23 24-29 30-35 36-41 42-47 48-51 52-05

Legend: IMorkecI with bar |:|Blonk space - nho bor required
TITLE:
PACKAGE OUTLINE
6L ULTRA THIN LGA, 1.5x1.0x0.5mm
APPROVAL DOCUMENT CONTROL NO. [REV. | o
—DRAWING NOT TO SCALE— 21-0190 C |7

I I DA I DRI

| ——
COmm )
[ p— |
I — O —
[} e
N E.
[ — —
) § |
COmm )
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1.8V, 50MHz, {RKiA.
RIhFE. FHIBE/OZE M AR

1&1ThE
1BiTS &iTHEA 1% RA &
0 12/11 BHRA —
1 4/12 BT HERGFM., EREMHNEUES, 2,312
Maximit = /&b

1L 3832815 # HBEI4%f5100083
£ MHIE: 800810 0310

HBi%: 010-6211 5199

f£H: 010-6211 5299

maxim
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