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Absolute Maximum Ratings

VDD 10 GND ..o —0.3V to +6V Continuous Power Dissipation (WLP (Derate 10.51mW/°C above
SHDN ..o —-0.3V to +6V A0 O ) RS RRR 840.8mW
IN+, IN- Maximum Voltage .... Self Limiting* Operating Temperature Range (Note 1)......... —40°C to +125°C

OUT t0 GND....oviiiiicce —0.3V to (Vpp + 0.3V) Junction Temperature.............cccocoeeiiiiiiiiciiccccce
Output Short-Circuit Duration to Vpp or GND ........ Continuous Storage Temperature Range............ccccoeeueeee.
Continuous Current into Any Input/Output Pin................ +10mA Lead Temperature (soldering, 10s)....

Differential Input Voltage ..........coeveiiieeeiieeeeee e 6V Soldering Temperature (reflow)..........
Continuous Power Dissipation (uDFN (Derate 2.1mW/°C above
F70°C)) cueeitie ettt 170mwW

Note 1: *Not to exceed +6V.

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.

Package Information

WLP
Package Code N60T1+1
Outline Number 21-100568
Land Pattern Number Refer to Application Note 1891
Thermal Resistance, Four-Layer Board:
Junction to Ambient (64) 95.15°C/W
Junction to Case (8¢) N/A

www.maximintegrated.com/jp Maxim Integrated | 4
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15MHz &/ X S E
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Pin 1 f——FE Marki
Indicator ‘ arking
1

Al
AAA D
f
I0OP VIEW
A3 — Al
| 1
A2 [ 1 m
1 o d A
oo 1 1EN0%[5]

D sdordt
O PH—
1T ¢ 3

BOTIOM VIEW

EW

Db
[@loos@ O]

p—y

@
a
L

COMMON DIMENSIONS

Note 7 ~ | 0.s0MAx
Al 0.19 +0.03
42| 0028 REF
A2 0.04 BASIC
6 | P027 +003
o 0.838 +0.025
E | 1238 $0.025

o1 0.40 BASIC

El 0.80 BASIC

= 0.40 BASIC
5D 0.20 BASIC

58 0.00 BASIC

NONE

DEPOPULATED BUMPS]

maxim

integrated

PACKAGE QUTLINE 6 BUMPS

THIN WLP PKG. 0.4 mm PITCH, N&OT1+1

AFPROVAL I_.,.;,w,-.‘r CONTROL N

21-100548

A

6 Thin uDFN (Ultra-Thin LGA)

Package Code Y61A1+1
Outline Number 21-0190
Land Pattern Number 90-0233
Thermal Resistance, Four-Layer Board:

Junction to Ambient (6a) 470°C/W
Junction to Case (8¢) 120°C/W

www.maximintegrated.com/jp
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TOPMARK

a~ & p i

PIN 1

?D} [ fif}

1ir,

b

j>/
_
B_
==

e
T T
PIN 1 ’ 1 ‘ A L f A' L '
MARK [ D | A3 L1 L2
TOP VIEW SIDE VIEW BOTTOM VIEW
- Sv
1 COMMON  DIMENSIONS
e MIN. | NOM. | MAX.
W A 045 | 050 | 055
A3 015 REF
D 1.45 1.50 1189
SECTION A-A E 0.95 1,00 1.05
L 0.30 0.35 0.40
NOTES: L1 0.00 - 0.08
1. DIMENSIONS ARE IN MILLIMETERS UNLESS OTHERWISE SPECIFIED. o 005 _ 010
/A\MARKING SHOWN IS FOR PACKAGE ORIENTATION REFERENCE ONLY. PACKAGE USES 2 b 015 0.20 0.5
CHARACTER PRODUCT CODE. e 0.50 BSC.
LEAD CENTERLINES TO BE AT TRUE POSITION AS DEFINED BY BASIC DIMENSION ‘e, E‘;gé Y61A1+1, Y61AL+2, Y6IAL+IC
0,05,
/A\ CALENDAR YEAR BINARY DATE CODE (REFER TO PG. 2 TABLE 1 FOR TRANSLATION.
6 WEEKLY DATE BINARY CODE (REFER TO PG, 2 TABLE 2 FOR TRANSLATIOND. maxim
6. MEETS JEDEC MO-252 VARIATION WAAD. integrated.
7. MATERIAL MUST COMPLY WITH BANNED AND RESTRICTED SUBSTANCES SPECH# 10-013L i
8. ALL DIMENSIONS APPLY TO BOTH LEADED ¢-> AND PbFREE ¢+) PKG, CODES. PACKAGE OUTLINE
6L ULTRA THIN LGA, 1.5x1.0x0.5mm

APPROVAL DOCUMENT CONTROL NO. REV. | 1
=DRAWNG NOT 10 5CALE= ROHINI KESAVAN [ 21-0190 l G Ié
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TABLE 1 Translation Table for Calendar Year Code
Calendar Year 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030
HE N () EE () ] CO0Es ] CO0EE ] B EE .
O EE B () 0 EE () ) EE ) BN 0 =N =
HE ] BN B () BN () 0 EE ) O . a0 =Em
I N N e s () ) ] Em e s ) 7 —] /3
Legend: I Morked with bar [IBlonk space - ho bar required
TABLE 2 Tronslation Toble for Payweek Binary Coding
Payweek 06-11 12-17 18-23 24-29 30-35 36-41 42-47 48-51 52-05
Legend: I Marked with bar |:|Blunk space - no bar required
maxim
integrated.
TILE:
PACKAGE OUTLINE
6L ULTRA THIN LGA, 1.5x1.0x0.5mm
APPROVAL DOCUMENT CONTROL NO. REV. | 2
—DRAWING NOT TO SCALE- ROHINI KESAVAN I 21-0190 I G |é

For the latest package outline information and land patterns (footprints), go to www.maximintegrated.com/jp/packages. Note that a
“+” “#”, or “-” in the package code indicates RoHS status only. Package drawings may show a different suffix character, but the drawing
pertains to the package regardless of RoHS status.

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 www.maximintegrated.com/jp/thermal-tutorial.

Electrical Characteristics

(Vpp = +3.3V, GND =0, Vcm = Vpp/2, RLoap = 10kQ to Vpp/2, VSABN = Vpp, Ta = —40°C to +125°C, unless otherwise noted.
Typical values are at +25°C. (Note 1))

PARAMETER | SYMBOL | CONDITIONS MIN TYP MAX UNITS
DC SPECIFICATIONS
ggrl:;eCommon-Mode Ve Guaranteed by CMRR test -0.1 V8D1 * \%
gO.mmPn-MOde CMRR | -0.1V<Vcy < Vpp + 0.1V 75 90 dB
ejection Ratio
Ta = +25°C (Note 2) 30 140
Input Offset Voltage Vos -40°C = Tp = +125°C (Note 3) 190 "\
-40°C < Tp < +125°C (Note 4) 600

www.maximintegrated.com/jp Maxim Integrated | 7
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Electrical Characteristics (continued)

(Vpp = +3.3V, GND =0, Vcm = Vpp/2, RLoap = 10kQ to Vpp/2, VsapN = Vpp, Ta = —40°C to +125°C, unless otherwise noted.
Typical values are at +25°C. (Note 1))

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS
Input Offset Voltage Drift TC Vos (Note 5) 1 6 pv/eC
. -40°C < Tp < +85°C (Note 5) 1 12
Input Bias Current IB pA
-40°C < Tp < +125°C (Note 5) 200
-40°C < Tp < +85°C (Note 5) 1 12
Input Offset Current los pA
-40°C < Tp < +125°C (Note 5) 200
0.4V <V, < 5;37\2:)=10th0 100 15
Open-Loop Gain A oY = JOUT = dB
P P oL (Vpp - 0.4V) RLOAD = 6000 to
91 100
Vpp/2
RLoaD = 10kQ to 10
Output Voltage Swing Vpp/2
: V Vpp -V mV
High OH DD = YouT RLOAD = 600Q to 40
Vpp/2
RLoaD = 10kQ to
Output Voltage Swi Vbp/2 20
utput Voltage Swin
L P 9 9 VoL Vout - mv
ow R oaD = 600Q to 50
Vpp/2
Short Circuit Current Isc To Vpp or GND 50 mA
AC SPECIFICATIONS
Input Voltage Noise _
Density eN f=10kHz 12.7 nV/yHz
Input Voltage Noise 0.1Hz to 10Hz 10 uVp.p
Input Current Noise _
Density IN f = 10kHz 1.2 fA/\Hz
Input Capacitance CiN 25 pF
Gain Bandwidth Product GBW 15 MHz
Slew Rate SR AV = 1VIV, VouT = 2Vp-p, 10% to 90% 7 Vlius
Capacitive Loading . I
Stability No sustained oscillation 300 pF
Total Harmonic Vout = 2Vp.p, Ay = 1VIV, R oaD = }
Distortion + Noise THD*N 1 10k, f = 10kHz 105 dB

Vout = 2Vp.p, Ay = 1V/IV, CLoAD =

Settling Time 30pF, settle to 0.01%, 1.7 us
Output Transient AVoyt =0.2V, Vpp = 3.3V, Ay = 1V/V, 1 s
Recovery Time Rs =20Q, C_oaD = 1nF H
POWER SUPPLY

Guaranteed by PSRR 1.8 5.5
Supply Voltage Voo Ta= 0°C to +70°C 17 55 v

A= (0} . .

Power-Supply Rejection _
Ratio PSRR Vewm = Vpp/2 78 95 dB
Supply Current Ibp 750 1,200 A
Shutdown Supply I
Current ISHDN 1 pA

www.maximintegrated.com/jp Maxim Integrated | 8
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Electrical Characteristics (continued)

(Vpp = +3.3V, GND =0, Vcom = Vpp/2, RLoap = 10kQ to Vpp/2, VsABN = Vpp, Ta = —40°C to +125°C, unless otherwise noted.
Typical values are at +25°C. (Note 1))

15MHz &/ X S E
ARL—=23FI-FoTIT7AF

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS
g Vpp =0V to 3V
Power-Up Time toN I\? Clugeeﬁ‘-zg\llivlfr;ﬁgn step, AV = 1V/V 0.6 1 ms
o8 (Note 5)

Shutdown Turn-On Time tSHDN -40°C < Tp < +125°C (Note 5) 15 29 us
LOGIC INPUT DC CHARACTERISTICS (SHDN)

Input Low Level ViL 0.5 \%
Input High Level VIH 1.3 \Y
Shutdown Input Bias

Current /e 1 pA

Note 1: All devices are 100% production tested at Tp = +25°C. All temperature limits are guaranteed by design.
Note 2: At Tp = +25°C, on power-up and after calibration.

Note 3: For any temperature values between —40°C to +125°C, on power-up and after calibration.

Note 4: For any temperature values between —40°C to +125°C, it indicates the maximum drift from the initially calibrated value at

power-up.

Note 5: Not production tested, guaranteed by design and bench characterization.

www.maximintegrated.com/jp
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IREBERIE

(Vpp = +3.3V, GND =0, Vcm = Vpp/2, RLoap = 10kQ to Vpp/2, VsEDN = VoD, Ta = +25°C, unless otherwise noted.)

INPUT OFFSET VOLTAGE vs. INPUT OFFSET VOLTAGE vs.

COMMON-MODE VOLTAGE SUPPLY VOLTAGE INPUT OFFSET VOLTAGE DRIFT HISTOGRAM
80 tocla 80 toc1 25 toc01:
— ] T
ig Ta=+125°C 6 | Vow =‘\/DD/2‘ L qamemmec
| —
s 28 - > ,?\/\/\/‘x s 40 | Tn=+85°C J = 2
& 20 ] - 8 20 — §
5wl < = N g
2 eg 2 g ¢ 3
i AN TpA=+85°C | oo 3
2 e ‘ g2 e - £ 10
R [ z
S | \ Ta=+25°C 2 i ! 2
2 40 ‘ 2 %0 I &
z Tp=-40°C = N ®
122 | Vpp =33V | 40 [ TamHA0°C L Tp=+25C ]
g . o3 - | [T T . I
05 0 05 1 15 2 25 3 35 15 2 25 3 35 4 45 5 55 45 4 05 0 05 1 15 2
Vou V) Vo (V) INPUT OFFSET VOLTAGE DRIFT (uV/°C)
INPUT BIAS CURRENT vs. OUTPUT VOLTAGE LOW vs.
INPUT OFFSET VOLTAGE HISTOGRAM COMMON-MODE VOLTAGE OUTPUT SINK CURRENT
a0 Joc01 100 — 3 600 oo 120 hiii
. 80 \ \ To=+85°C
_ _ 60 ‘ 500
£ % S N Tp=+125°C s
w =
S z \ & = a0
g% g 2 g Th = +125
o
§ 20 3 0 = 2 30
2 2 1 5
= = 20 IS Th=+25°C
e = =
S 5 5 200
g T 40 [ Th=-40C [
& ) | 3 w0
|
’ I_ I I 80 Ty 12570 . | Ta=40°C
0 -100 0.01 04 1 10 100
20 40 0 10 20 30 40 50 05 0 05 1 15 2 25 3 35 o ()
INPUT OFFSET VOLTAGE (uV) Ve V)
OUTPUT VOLTAGE HIGH vs.
OUTPUT VOLTAGE LOW vs. OUTPUT VOLTAGE LOW vs. OUTPUT SOURCE CURRENT
OUTPUT SINK CURRENT OUTPUT SINK CURRENT (Vo = 1.8V)
= = B t0c04:
700 (Vpp = 3:3V) 10003 300 (Vpp = 5V) toc03: _ 700 i
£ o0
600 / 250 / =
= I~ o
§ 500 / § 200 Tp= +125°C // 5 500
<} / <] =
Bodo | Taseiase / z \“/// T 400 Tp=+125°C
g ‘ \/// 2 150 - 2
§ 300 — § Ta=+25°C w300
= Ta=+25°C M E 100 E T,
g / 5 E 200 A
o
100 /AN ) - 2 W
= 0% / Ty = 40°C 5 100
A | | © Ty=-40°C
0 0 =
0.1 1 10 100 0.1 1 10 100 0 — ‘
o (M) o () 0.01 0.1 1 10 100
Isource (MA)
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FEE ST (RE)

(Vpp = +3.3V, GND =0, Vcm = Vpp/2, RLoap = 10kQ to Vpp/2, VsEDN = Vbp, Ta = +25°C, unless otherwise noted.)
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REEED(EHFIE (e S)

(Vpp = +3.3V, GND =0, Vcm = Vpp/2, RLoap = 10kQ to Vpp/2, VSHEDN = Vbp, Ta = +25°C, unless otherwise noted.)
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