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High-Output-Drive, 1T0MHz, 10V/us,
Rail-to-Rail I/0 Op Amps with Shutdown in SC70

General Description

The MAX4230-MAX4234 single/dual/quad, high-output-
drive CMOS op amps feature 200mA of peak output
current, rail-to-rail input, and output capability from a
single 2.7V to 5.5V supply. These amplifiers exhibit a
high slew rate of 10V/us and a gain-bandwidth product
(GBWP) of 10MHz. The MAX4230-MAX4234 can drive
typical headset levels (32Q), as well as bias an RF
power amplifier (PA) in wireless handset applications.

The MAX4230 comes in a tiny 5-pin SC70 package and
the MAX4231, single with shutdown, is offered in a
6-pin SC70 package and in 1.5mm x 1.0mm ultra-thin
UCSP and uDFN packages. The dual op-amp MAX4233
is offered in the space-saving 10-bump chip-scale
package (UCSP™), providing the smallest footprint
area for a dual op amp with shutdown.

These op amps are designed to be part of the PA con-
trol circuitry, biasing RF PAs in wireless headsets. The
MAX4231/MAX4233 offer a SHDN feature that drives
the output low. This ensures that the RF PA is fully dis-
abled when needed, preventing unconverted signals to
the RF antenna.

The MAX4230 family offers low offsets, wide bandwidth,

Features

200mA Output Drive Capability

Rail-to-Rail Input and Output

1.1mA Supply Current per Amplifier

2.7V to 5.5V Single-Supply Operation

10MHz Gain-Bandwidth Product

High Slew Rate: 10V/ps

100dB Voltage Gain (RL = 100k<2)

85dB Power-Supply Rejection Ratio

No Phase Reversal for Overdriven Inputs
Unity-Gain Stable for Capacitive Loads to 780pF

Low-Power Shutdown Mode Reduces Supply
Current to < 1pA

Available in 5-Pin SC70 Package (MAX4230)
and 6-Pin, UCSP and Thin uDFN Packages
(MAX4231)

4 Available in 10-Bump UCSP Package (MAX4233)
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Ordering Information

iah- ive in a ti _ PIN- TOP
22\?inhglgShCO7Lg%§Cig\g/;:|qﬁeggypir:sm;exoﬁeegcgn osg?tcﬁe PART TEWPRANGE  packaGE  maRK
automotive temperature range (-40°C to +125°C). MAX4230AXK+T -40°C to +125°C 5 SC70 ACS
MAX4230AUK+T -40°C to +125°C  5S0T23 ABZZ

Applications MAX4231AXT+T -40°C to +125°C 6 SC70 ABA

RF PA Biasing Controls in Handset Applications MAX4231AUT+T -40°C to +125°C 6 SOT23 ABNF
Portable/Battery-Powered Audio Applications MAX4231ART+T -40°C 1o +125°C 6 UCSP AAM

Portable Headphone Speaker Drivers (32Q) MAX4231AYT+TGE5  -40°C to +125°C 6 Thin pDFN  +Al

+Denotes a lead-free(Pb)/RoHS-compliant package.
T = Tape and reel.
Ordering Information continued at end of data sheet.

Audio Hands-Free Car Phones (Kits)
Laptop/Notebook Computers/TFT Panels
Sound Ports/Cards

Set-Top Boxes

Digital-to-Analog Converter Buffers

Typical Operating Circuit

ANTENNA

Transformer/Line Drivers
. 2.7VT055V
Motor Drivers

MNAXI
MAX4231

Selector Guide appears at end of data sheet.
Pin Configurations appear at end of data sheet.

UCSP is a trademark of Maxim Integrated Products, Inc.

MAXIW

For pricing, delivery, and ordering information, please contact Maxim Direct at 1-888-629-4642,
or visit Maxim's website at www.maxim-ic.com.

Maxim Integrated Products 1
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MAX4230-MAX4234

High-Output-Drive, 10MHz, 10V/us,
Rail-to-Rail I/0 Op Amps with Shutdown in SC70

ABSOLUTE MAXIMUM RATINGS

Supply Voltage (VDD t0 VSS) ..iiiiiiiiiiiiiiiiiiieiiieeee e 6V
All Other Pins ........ooooociiiiiil (Vss - 0.3V) + (Vpp + 0.3V)
Output Short-Circuit Duration to Vpp or Vss (Note 1) ................ 10s
Continuous Power Dissipation (Ta = +70°C)
5-Pin SC70 (derate 3.1mW/°C above +70°C).............. 247mW
5-Pin SOT23 (derate 7.1mW/°C above +70°C)............ 571mwW
6-Pin SC70 (derate 3.1mW/°C above +70°C).............. 245mwW
6-Pin SOT23 (derate 8.7mW/°C above +70°C)............ 696MmwW

6-Pin Thin uDFN (derate 2.1mW/°C above +70°C)...170.2mW
6-Bump UCSP (derate 3.9mW/°C above +70°C) .....308.3mW
8-Pin SOT23 (derate 8.9mW/°C above +70°C)............ 714mW

Note 1: Package power dissipation should also be observed.

UMAX is a registered trademark of Maxim Integrated Products, Inc.

8-Pin UMAX® (derate 4.5mW/°C above +70°C) .......... 362mw
10-Pin uMAX (derate 5.6mW/°C above +70°C) .......... 444mW
10-Bump UCSP (derate 6.1mW/°C above +70°C) ..... 484mW
14-Pin SO (derate 8.3mW/°C above +70°C) ............... 667mW

Operating Temperature Range ...........cc....co.....
Junction Temperature ............ccccccoovvienn.
Storage Temperature Range ..................
Lead Temperature (soldering, 10S) .......ccoocovvviiiiviiieenn.
Bump Temperature (soldering, reflow)*

*Hand soldering is not recommended.

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

(Vpp = 2.7V, Vss = 0V, Vom = Vpp/2, VouT = (Vpp/2), RL = « connected to (Vpp/2), VSHDN = VpD, Ta = +25°C, unless otherwise

noted.) (Note 2)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS
Operating Supply Voltage Range VDD Inferred from PSRR test 2.7 55 \
Input Offset Voltage Vos 0.85 +6 mV
Input Bias Current B Vcm = Vss to Vpp 50 pA
Input Offset Current los Vcm = Vss to Vpp 50 pA
Input Resistance RIN 1000 MQ
Common-Mode Input Voltage VoM Inferred from CMRR test Vss VDD V
Range
Common-Mode Rejection Ratio CMRR Vss < VoM < VDD 52 70 dB
Power-Supply Rejection Ratio PSRR Vpp =2.7Vt0o 5.5V 73 85 dB
Shutdown Output Impedance Rourt VSADN = 0V (Note 3) 10 Q
Output Voltage in Shutdown VoUT(SHDN) | VSHDN = 0V, RL = 200Q (Note 3) 68 120 mV

v Vv RL = 100kQ 100
= ) ss + 0.20V < Vout _
Large-Signal Voltage Gain AvoL < Vb - 0.20V RL = 2kQ 85 98 dB
RL = 200Q 74 80
VpDp - Vi 400 500
RL = 32Q DD - YOH
VoL - Vss 360 500
) VoD - VoH 80 120
Output Voltage Swing VouTt RL = 200Q mV
VoL - Vss 70 120
VpD - Vi 8 14
RL = 2kQ DD - TOH
VoL - Vss 7 14
Vpp = 2.7V, VIN = +100mV 70
Output Source/Sink Current louT mA
Vpp = 5Y, V|N = +100mV 200
VD - Vi 128 200
IL=10mA | Vpp=27v 22~ TOH
VoL - Vss 112 175
Output Voltage mV
VpD - VOH 240 320
I[L=30mA | Vpp =5V
VoL - Vss 224 300
2 M AXIW




High-Output-Drive, 10MHz, 10V/us,
Rail-to-Rail I/0 Op Amps with Shutdown in SC70

DC ELECTRICAL CHARACTERISTICS (continued)

(Vpp = 2.7V, Vss = 0V, Vcm = Vpp/2, Vout = (Vpp/2), RL = « connected to (Vpp/2), VSHDN = VDD, Ta = +25°C, unless otherwise
noted.) (Note 2)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS
Quiescent Supply Current (per oD Vbp = 5.5V, Vom = Vpp / 2 1.2 2.3 mA
Amplifier) VoD = 2.7V, VoM = Vo / 2 1.1 2.0
Shutdown Supply Current (per I N B Vpp = 5.5V 0.5 1
Amplifier) (Note 3) IDDSHDN) | VSHDN = OV, AL = VoD = 2.7V 0.1 1 WA
_ ) VL Shutdown mode 0.8
SHDN Logic Threshold (Note 3) \

ViH Normal mode Vpp x 0.57
SHDN Input Bias Current Vss < VSHDN < Vop (Note 3) 50 PA

DC ELECTRICAL CHARACTERISTICS

(Vpp = 2.7V, Vss = 0V, Vcm = Vpp/2, VouT = (Vpp/2), RL = « connected to (Vpp/2), VSHDN = VoD, TA = -40 to +125°C, unless other-
wise noted.) (Note 2)

PECPVXVIN-OECPXVIN

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
Operating Supply Voltage Range VDD Inferred from PSRR test 2.7 55 \
Input Offset Voltage Vos +8 mV
Offset-Voltage Tempco AVOS/AT +3 uv/eC
Common-Mode Input Voltage Range VoM Inferred from CMRR test Vss VDD \
Common-Mode Rejection Ratio CMRR Vss < Vem < VDD 46 dB
Power-Supply Rejection Ratio PSRR Vpp =2.7Vto 5.5V 70 dB
Output Voltage in Shutdown VOUT(SHDN) | VSHDN < 0V, RL = 200Q (Note 3) 150 mV
L Signal Volt Gai A V 0.2V<V 0.2v AL = 2k 76 dB

arge-Signal Voltage Gain +0.2V< -0.
g g g VOL SS DD RL = 2000 67
VoD - Vi 650
RL = 32Q, Ta = +85°C Db~ o
VoL - Vss 650
Vbp - V. 150
Output Voltage Swing Vour | RL=200Q bD - Tor mv
VoL - Vss 150
Vpp - V 20
RL = 2kQ DD OH
VoL - Vss 20
VD - V. 250
IL=10mA | Vpp=27v 2O
VoL - Vss 230
Output Voltage I = 30mA, VoD - VOH 400 mV
Ta =-40°C Vpp =5V
to +85°C VoL - Vss 370
MNMAXI/V 3




MAX4230-MAX4234

High-Output-Drive, 10MHz, 10V/us,
Rail-to-Rail I/0 Op Amps with Shutdown in SC70

DC ELECTRICAL CHARACTERISTICS (continued)

(Vpp = 2.7V, Vss = OV, Vem = Vpp/2, VouT = (Vpp/2), RL = = connected to (Vpbp/2), VSHDN = VDD, TA =-40 to +125°C, unless other-
wise noted.) (Note 2)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
Quiescent Supply Current oo Vpp = 5.5V, Vcm = Vbp/2 2.8 A
(per Amplifier) Vpp = 2.7V, Vcm = Vbp/2 25
Shutdown Supply Current B Vbp = 5.5V 2.0
(per Amplifier) (Note 3) DD(SHDN) | VSHDN < OV, R = Vpp = 2.7V 2.0 HA
I ) ViL Shutdown mode 0.8
SHDN Logic Threshold (Note 3) \

ViH Normal mode Vpp x 0.61

AC ELECTRICAL CHARACTERISTICS

(Vbp = 2.7V, Vss = 0V, Vom = Vbp/2, VouT = (Vpbp/2), RL = « connected to (Vpp/2), VSHDN = VoD, TA = +25°C, unless otherwise noted.)
(Note 2)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
Gain-Bandwidth Product GBWP | Vcm = Vpp/2 10 MHz
Full-Power Bandwidth FPBW VouTt = 2Vp-p, VDD = 5V 0.8 MHz
Slew Rate SR 10 V/us
Phase Margin PM 70 Degrees
Gain Margin GM 15 dB
Lﬂi?armomo Distortion Plus THD+N | f = 10kHz, VouT = 2Vp-p, AveL = 1V 0.0005 %
Input Capacitance CIN 8 pF
Voltage-Noise Density en = Tk 5 nVAHz

f = 10kHz 12
Channel-to-Channel Isolation f = 1kHz, RL = 100kQ 125 dB
Capacitive-Load Stability AvcL = 1V/V, no sustained oscillations 780 pF
Shutdown Time tSHDN (Note 3) 1 us
Enable Time from Shutdown tENABLE | (Note 3) 1 us
Power-Up Time toN 5 us

Note 2: All units 100% tested at +25°C. All temperature limits are guaranteed by design.
Note 3: SHDN logic parameters are for the MAX4231/MAX4233 only.
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High-Output-Drive, 10MHz, 10V/us,
Rail-to-Rail I/0 Op Amps with Shutdown in SC70

Typical Operating Characteristics
(Vpp = 2.7V, Vss = 0V, Vom = Vpp/2, VouT = Vbp/2, RL = «, connected to Vpp/2, VSHDN = VDD, TA = +25°C, unless otherwise noted.)

GAIN AND PHASE vs. FREQUENCY

GAIN AND PHASE vs. FREQUENCY (CL = 250pF)
70 _ __ ___ ___ ___ ___MAX4Z3O toc01 1 20 70 — ___ ___ ___ __ _ MAX42: _Dl(lnoz 1 20
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MAX4230-MAX4234

High-Output-Drive, 10MHz, 10V/us,
Rail-to-Rail I/0 Op Amps with Shutdown in SC70

Typical Operating Characteristics (continued)
(Vpp = 2.7V, Vss = 0V, Vcm = Vpp/2, Vout = Vbp/2, RL = «, connected to Vpp/2, VSHDN = VDD, Ta = +25°C, unless otherwise noted.)

SUPPLY CURRENT PER AMPLIFIER INPUT OFFSET VOLTAGE OUTPUT SWING HIGH
vs. SUPPLY VOLTAGE vs. TEMPERATURE vs. TEMPERATURE
20 5 2 g T 1 ==
18 B s 100 f— Yoo=50V —
s : Vpp =2.7V : fi=2000 >/ 1 g
= 1 A 80 — :
E 14 _ Vpp=2.7V
= . T B RL2 2000
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> / = :
= 08 4 8
= / X = 40
» 06 !
04 20
0.2
0 -2 0
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vs. TEMPERATURE vs. COMMON-MODE VOLTAGE vs. COMMON-MODE VOLTAGE
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SUPPLY CURRENT PER AMPLIFIER TOTAL HARMONIC DISTORTION TOTAL HARMONIC DISTORTION PLUS NOISE
vs. GCOMMON-MODE VOLTAGE PLUS NOISE vs. FREQUENCY vs. PEAK-TO-PEAK OUTPUT VOLTAGE
14 - 045 = - 10
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High-Output-Drive, 10MHz, 10V/us,
Rail-to-Rail I/0 Op Amps with Shutdown in SC70

Typical Operating Characteristics (continued)

(Vpp = 2.7V, Vss = 0V, Vom = Vbp/2, VouT = Vbp/2, RL = », connected to Vpp/2, VSHDN = VDD, TA = +25°C, unless otherwise noted.)

SMALL-SIGNAL TRANSIENT
RESPONSE (NONINVERTING)

MAX4230/34 toc1
T T T

50mV/div
out

400ns/div

LARGE-SIGNAL TRANSIENT
RESPONSE (INVERTING)
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50mV/div
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RESPONSE (INVERTING)

MAX4230/34 toc17

or b

400ns/div

OUTPUT CURRENT vs. OUTPUT VOLTAGE
(SOURCING, Vpp = 2.7V)
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RESPONSE (NONINVERTING)
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MAX4230-MAX4234

High-Output-Drive, 10MHz, 10V/us,
Rail-to-Rail I/0 Op Amps with Shutdown in SC70

Pin Description

PIN
maxa230 | "EEEEST |y any | MAX4232 | \iaxans | maxazas | MAX4234 | NamE FUNCTION
sggg/ SC70/Thin | UCSP Sor2s/ HMAX UCSP TSSoP/
HDFN HMAX SO
1 1 B1 — — — — IN+ Noninverting Input
e |z | om || e | e || v |t sy ot coveno
3 3 B2 — — — — IN- Inverting Input
4 A2 — — — — OouT Amplifier Output
5 6 A3 8 10 B1 4 VbD Positive Supply Input
o 5 B3 o 56 Ca, Ad o SS':‘% Shutdqwn Control. Tie to high for normal
SHDN? operation.
— — — 3 3 C3 3 INT+ Noninverting Input to Amplifier 1
— — — 2 2 c2 2 IN1- Inverting Input to Amplifier 1
— — — 1 1 C1 1 OUT1 | Amplifier 1 Output
— — — 5 7 A3 5 IN2+ Noninverting Input to Amplifier 2
— — — 6 8 A2 6 IN2- Inverting Input to Amplifier 2
— — — 7 9 Al 7 OUT2 | Amplifier 2 Output
— — — — — — 10, 12 IN3+, | Noninverting Input to Amplifiers 3 and 4
— — — — — — 9,13 IN3-, IN4- | Inverting Input to Amplifiers 3 and 4
— — — — — — 8, 14 %LLJJTTi Amplifiers 3 and 4 Outputs

Detailed Description

Rail-to-Rail Input Stage
The MAX4230-MAX4234 CMOS operational amplifiers
have parallel-connected n- and p-channel differential
input stages that combine to accept a common-mode
range extending to both supply rails. The n-channel
stage is active for common-mode input voltages typi-
cally greater than (Vss + 1.2V), and the p-channel
stage is active for common-mode input voltages typi-
cally less than (VDD - 1.2V).

Applications Information

Package Power Dissipation
Warning: Due to the high output current drive, this op
amp can exceed the absolute maximum power-dissi-
pation rating. As a general rule, as long as the peak cur-
rent is less than or equal to 40mA, the maximum package
power dissipation is not exceeded for any of the package

types offered. There are some exceptions to this rule,
however. The absolute maximum power-dissipation rating
of each package should always be verified using the fol-
lowing equations. The equation below gives an approxi-
mation of the package power dissipation:

Ac(oiss) = VRms lrvs COS 6

where:

VRMS = RMS voltage from VDD to VoUT when sourcing
current and RMS voltage from VouT to Vss when sink-
ing current.

IRMS = RMS current flowing out of or into the op amp
and the load.

6 = phase difference between the voltage and the cur-
rent. For resistive loads, COS 0 = 1.

MAXIMN




High-Output-Drive, 1T0MHz, 10V/us,
Rail-to-Rail I/0 Op Amps with Shutdown in SC70

3.6V

ViN=2Vp-p —|

/W 1K1/

32Q

Re
Cin RN
LEFT _”_,\/\/\/_ Cout
AUDIO INPUT + % HEADPHONE JACK
T0 32Q STEREO
HEADSET
Vaps | MAXKIM
MAX4230
Cin Rin
RIGHT _| AAA + E
AUDIO INPUT Cour
R

Figure 1. MAX4230/MAX4231 Used in Single-Supply Operation
Circuit Example

For example, the circuit in Figure 1 has a package
power dissipation of 196mW:

VPEAK
rvs = (Vob - Vbc)+
oo - o)+ =
- 36V - 1.8V +1%V = 2.507VRuS
IPEAK 1.8V 1.0V/32Q
| = | + = +
RMS DC \/5 320 \/5
= 78.4mARMS
where:

Vbc = the DC component of the output voltage.
IDc = the DC component of the output current.

VPEAK = the highest positive excursion of the AC com-
ponent of the output voltage.

IPEAK = the highest positive excursion of the AC com-
ponent of the output current.

Therefore:
Pic(pIss) = VRMS IrRms COS 6
= 196mW

Adding a coupling capacitor improves the package
power dissipation because there is no DC current to the
load, as shown in Figure 2:

MAXI

Figure 2. Circuit Example: Adding a Coupling Capacitor
Greatly Reduces Power Dissipation of its Package

VPEAK
VRvVS =
V2
- % —0.707Veus
| 1.0V/32Q
IRMS = |Dc+ % = 0A + T
= 22.1mARMS
Therefore:

Pic(pIss) = VRMS IrRms COS 6
=15.6mW

If the configuration in Figure 1 were used with all four of
the MAX4234 amplifiers, the absolute maximum power-
dissipation rating of this package would be exceeded
(see the Absolute Maximum Ratings section).

60mW Single-Supply Stereo

Headphone Driver

Two MAX4230/MAX4231s can be used as a single-sup-

ply, stereo headphone driver. The circuit shown in

Figure 2 can deliver 60mW per channel with 1% distor-
tion from a single 5V supply.

The input capacitor (C|N), in conjunction with R|N, forms
a highpass filter that removes the DC bias from the
incoming signal. The -3dB point of the highpass filter is
given by:

1

f S
-3dB 2nRINCIN
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MAX4230-MAX4234

High-Output-Drive, 10MHz, 10V/us,
Rail-to-Rail I/0 Op Amps with Shutdown in SC70

c1 R1 R2
01uF 16kQ 82kQ

0.5Vp-p 12
MNAXIN

MAX4232

MAXIM
- MAX4232

Veg=30V © o
R|_:100k£2 .....

IN o
1V/div E--- Y ST

ot ¢
1V/div |

Sus/div

Figure 3. Dual MAX4230/MAX4231 Bridge Amplifier for 200mW
at3Vv

Choose gain-setting resistors RiN and Rr according to
the amount of desired gain, keeping in mind the maxi-
mum output amplitude. The output coupling capacitor,
CouT, blocks the DC component of the amplifier out-
put, preventing DC current flowing to the load. The out-
put capacitor and the load impedance form a highpass
filer with the -3dB point determined by:

f ape —
3987 27R Cour

For a 32Q load, a 100puF aluminum electrolytic capaci-
tor gives a low-frequency pole at 50Hz.

Bridge Amplifier
The circuit shown in Figure 3 uses a dual MAX4230 to
implement a 3V, 200mW amplifier suitable for use in
size-constrained applications. This configuration elimi-
nates the need for the large coupling capacitor
required by the single op-amp speaker driver when sin-
gle-supply operation is necessary. Voltage gain is set
to 10V/V; however, it can be changed by adjusting the
82kQ resistor value.

Rail-to-Rail Input Stage
The MAX4230-MAX4234 CMOS op amps have parallel-
connected n- and p-channel differential input stages
that combine to accept a common-mode range extend-
ing to both supply rails. The n-channel stage is active
for common-mode input voltages typically greater than
(Vss + 1.2V), and the p-channel stage is active for
common-mode input voltages typically less than (VDD -
1.2V).

10

Figure 4. Rail-to-Rail Input/Output Range

Rail-to-Rail Output Stage
The minimum output is within millivolts of ground for sin-
gle-supply operation, where the load is referenced to
ground (Vss). Figure 4 shows the input voltage range
and the output voltage swing of a MAX4230 connected
as a voltage follower. The maximum output voltage
swing is load dependent; however, it is guaranteed to
be within 500mV of the positive rail (VDD = 2.7V) even
with maximum load (3222 to ground).

Observe the Absolute Maximum Ratings for power dis-
sipation and output short-circuit duration (10s, max)
because the output current can exceed 200mA (see
the Typical Operating Characteristics.)

Input Capacitance
One consequence of the parallel-connected differential
input stages for rail-to-rail operation is a relatively large
input capacitance CIN (5pF typ). This introduces a pole
at frequency (2rR'CIN)-1, where R’ is the parallel combi-
nation of the gain-setting resistors for the inverting or
noninverting amplifier configuration (Figure 5). If the pole
frequency is less than or comparable to the unity-gain
bandwidth (10MHz), the phase margin is reduced, and
the ampilifier exhibits degraded AC performance through
either ringing in the step response or sustained oscilla-
tions. The pole frequency is 10MHz when R’ = 2kQ. To
maximize stability, R" << 2kQ is recommended.
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High-Output-Drive, 10MHz, 10V/us,
Rail-to-Rail I/0 Op Amps with Shutdown in SC70

2500
INVERTING Cy
||
Il
Re = 2000 UNSTABLE
————"\N\——o S ™ q
vy R & 1500
w ™ ~
—W\ V : it T
out S
AKX > < 1000
MAX4230 =
R"=RIIRs 500
RiCi=RCiN Vop = 5.0V
- . RLTO Vpp/2
1 10 100 1k 10k 100k
NONINVERTING RESISTIVE LOAD ()
Vin Figure 6. Capacitive-Load Stability
Vour
ALV .
MAX4230
Ri
——/ \\"—o
G 20mV/div
O
R'=RIIR
R% RiCi=RCi LT ﬁ .
= 0MV/dy j— L W\M
Vpp = 3.0V, C = 1500pF | J
Figure 5. Inverting and Noninverting Amplifiers with Feedback RL = 100ke2, Rigo = 0Q2 S0
Compensation - .1us/div -

Figure 7. Small-Signal Transient Response with Excessive
Capacitive Load
To improve step response when R’ > 2kQ, connect
small capacitor Cf between the inverting input and out-
put. Choose Cf as follows:

Ct = 8(R/Rf) [pf]

where Rt is the feedback resistor and R is the gain-set-
ting resistor (Figure 5). 20mV/div

Driving Capacitive Loads
The MAX4230-MAX4234 have a high tolerance for
capacitive loads. They are stable with capacitive loads
up to 780pF. Figure 6 is a graph of the stable operating

region for various capacitive loads vs. resistive loads. 20mV/div pemeswn. L

Figures 7 and 8 show the transient response with Vo =30V, Ci = 1500pF

excessive capacitive loads (1500pF), with and without RL =100k, Riso =399

the addition of an isolation resistor in series with the Tus/div

output. Figure 9 shows a typical noninverting capaci-

tive-load-driving circuit in the unity-gain configuration. Figure 8. Small-Signal Transient Response with Excessive

Capacitive Load with Isolation Resistor
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MAX4230-MAX4234

High-Output-Drive, 10MHz, 10V/us,
Rail-to-Rail I/0 Op Amps with Shutdown in SC70

Riso

CL

|||—|

SHDN
2V/div

Ibp
1mA/div

out
2V/div

100us/div

Figure 9. Capacitive-Load-Driving Circuit

Figure 11. Shutdown Enable/Disable Supply Current

wa ||

ot

wdiv b}

4us/div

Voo
2V/div

Ibp
1mA/div

40us/div

Figure 10. Shutdown Output Voltage Enable/Disable

The resistor improves the circuit’'s phase margin by iso-
lating the load capacitor from the op amp’s output.

Power-Up and Shutdown Modes
The MAX4231/MAX4233 have a shutdown option. When
the shutdown pin (SHDN) is pulled low, supply current
drops to 0.5pA per amplifier (VDD = 2.7V), the ampli-
fiers are disabled, and their outputs are driven to Vss.
Since the outputs are actively driven to Vss in shut-
down, any pullup resistor on the output causes a cur-
rent drain from the supply. Pulling SHDN high enables
the amplifier. In the dual MAX4233, the two amplifiers
shut down independently. Figure 10 shows the
MAX4231’s output voltage to a shutdown pulse. The
MAX4231-MAX4234 typically settle within 5us after
power-up. Figures 11 and 12 show Ipp to a shutdown
plus and voltage power-up cycle.

12

Figure 12. Power-Up/Down Supply Current

Selector Guide

AMPS PER SHUTDOWN
PART PACKAGE MODE
MAX4230 Single —
MAX4231 Single Yes
MAX4232 Dual —
MAX4233 Dual Yes
MAX4234 Quad —

When exiting shutdown, there is a 6us delay before the
amplifier’s output becomes active (Figure 10).
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High-Output-Drive, 10MHz, 10V/us,
Rail-to-Rail I/0 Op Amps with Shutdown in SC70

Pin Configurations

TOP VIEW
+ MAXIM Vpp.  SHON  OUT, *
e [1] [5] voo e [0 mavazsr 8] voo e D 4 ourt [1] 8 ]voo
mmam | ] e MAXIM
- 2] [ 7]our2
vss [ 2] WAxazso Vss [2] 5| SN MAXIM MAX4232
MAX4231 s 3] [6 ] ne-
- 3] [4] oot w-[3] 4] our BEEFEEEE vss [4] 5]
T S TV
SOT23/uMAX
SOT23/SC70 SC70/S0T23 Thin uDFN
1 2 3 1 2 3 4
] ]
+ °
TN TN TN ST TN TN e ouTt | 1 14
outt [1] [o]voo 5 Qs foury Qv | AL oo ey ey L) [ [14]ours
”\”’IZ MAXIMN EOUTQ - - - - - - S\I-IISI:I |N1>|Z EIN4—
MAX4233
e [3] o A o mmam | "B anaxian [
Vss [4] [ 7] N2 MAX4233 Bl Voo MAX4233 ss) [ voo [4]  maxazss fit]uss
SHON [ 5 | 6 | srome 2+ [5 | [10] in3+
LMAX B (ny Oy & | of oy vy ey | ™ [¢] ¢ .
soni | our2 [7] 5 outs
ucsp ucsp TSSOP/SO
Power Supplies and Layout __ Ordering Information (continued)
The MAX4230-MAX4234 can operate from a single
2.7V to 5.5V supply, or from dual +1.35V to £2.5V sup- PIN- TOP
plies. For single-supply operation, bypass the power PART TEMP RANGE 5 ckaGE MARK
supplyl with a 0.1uF ceramic capacitor. For dual-supply MAX4232AKA T 20°C 10 +125°C_8S0T23 AAKW
operation, bypass each supply to ground. Good layout . .
improves performance by decreasing the amount of MAX4232AUA+T -40°C 10 +125°C 8 uMAX —
stray capacitance at the op amps’ inputs and outputs. MAX4233AUB+T -40°C to +125°C 10 uMAX —
Decrease stray capacitance by placing external com- MAX4233ABC+T -40°C to +125°C 10 UCSP ABF
ponents close to the op amps’ pins, minimizing trace MAX4234AUD 20°C 10 +125°C 14 TSSOP _
and lead lengths.
MAX4234AUD/N + -40°C to +125°C 14 TSSOP +YWD
ch,.p ’nformation MAX4234ASD -40°C to +125°C 14 SO —
+Denotes a lead-free(Pb)/RoHS-compliant package.
MAX4230 TRANSISTOR COUNT: 230 T = Tape and reel.
MAX4231 TRANSISTOR COUNT: 230 "EP = Exposed pad.
MAX4232 TRANSISTOR COUNT: 462
MAX4233 TRANSISTOR COUNT: 462
MAX4234 TRANSISTOR COUNT: 924
MNMAXI/V 13
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MAX4230-MAX4234

High-Output-Drive, 10MHz, 10V/us,
Rail-to-Rail I/0 Op Amps with Shutdown in SC70

Package Information

For the latest package outline information and land patterns, go to www.maxim-ic.com/packages.

PACKAGE TYPE PACKAGE CODE DOCUMENT NO.
5S8C70 X5-1 21-0076
6 SC70 XBSN-1 21-0077
5380T23 U5-1 21-0057
6 SOT23 UBSN-1 21-0058
8 uUMAX Us-1 21-0036
8 SOT23 K8-5 21-0078
6 UCSP RE61AT+1 21-0228
10 UCSP B12-4 21-0104
6 Thin uDFN Y61A1-1 21-0190
14 TSSOP U14-1 21-0066
14 SO S14-1 21-0041
%]
&
—=] 015 REF. 2
R COMMON_DIMENSIONS S
D =z SYMBOL [ MIN NOM MAX g
g A 0.80 0.95 1,10
{ * Al 0.00 0.07 0.10
L N A2 0.80 0.90 1,00
b 0.15 0.22 0.30
| | [ | —r c 0.10 0.14 0.18
MARKING — D 1.80 2.00 2.20
\ e 0.65 BSC.
HE | A | e E 115 1.25 1.35
= HE 1.80 2.20 2.40
L 0.26 0.34 0.46
® L1 0425 TYP.
PN 1 poT—F7 — = 01 010 [ 025 | 040
PKG. -
- PINT1
_-I I‘_ b ——I I‘—C
~{el~~{et
NOTES:
1, ALL DIMENSIONS ARE IN MILLIMETERS.
2. DIMENSIONS ARE INCLUSIVE OF PLATING.
3. DIMENSIONS ARE EXCLUSIVE OF MOLD FLASH & METAL BURR.
4,COMPLY TO JEITA SC-88A EXCEPT FOR DIMENSION “L”
ALL DIMENSIONS COMPLY TO JEDEC MO-203.
| | | . COPLANARITY 4 MILS. MAX.
FOOT LENGTH MEASURED AT INTERCEPT POINT BETWEEN
T _I_ DATUM “A" AND LEAD SURFACE.
/I\MARKING IS FOR PACKAGE ORIENTATION REFERENCE ONLY.
A2 | I | A 8, LEAD CENTERLINES TO BE AT TRUE POSITION AS DEFINED BY

-DRAWING NOT TO SCALE-

BASIC DIMENSION “e”, #0.05

IDRALLAS /U /X1 /VI

TITLE:
PACKAGE OUTLINE, 5L SC70

APPROVAL

DOCUNENT CONTROL NO

21-0076

R[E %

14
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http://pdfserv.maxim-ic.com/package_dwgs/21-0057
http://pdfserv.maxim-ic.com/package_dwgs/21-0058
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http://pdfserv.maxim-ic.com/package_dwgs/21-0077
http://pdfserv.maxim-ic.com/package_dwgs/21-0036
http://pdfserv.maxim-ic.com/package_dwgs/21-0041
http://pdfserv.maxim-ic.com/package_dwgs/21-0066
http://pdfserv.maxim-ic.com/package_dwgs/21-0190
http://pdfserv.maxim-ic.com/package_dwgs/21-0104
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http://pdfserv.maxim-ic.com/package_dwgs/21-0078

High-Output-Drive, 1T0MHz, 10V/us,
Rail-to-Rail I/0 Op Amps with Shutdown in SC70

Package Information (continued)

For the latest package outline information and land patterns, go to www.maxim-ic.com/packages.

(%]
&
D 015 REF. 2
z COMMON_DIMENSIONS S
3 SYMBOL | _MIN NOM MAX é
‘ g ‘ A 0.80 | 095 1.10
Al 000 | 007 0.10
A2 0.80 | 0.90 1,00
b 015 | o0.22 0.30
|l ! L] c 0.10 0.14 0.18
MARKING — D 1.80 2.00 2.20
\ e 0.65 BSC.
HE A | E 115 1.25 1.35
= ' E HE 180 | 220 2.40
L 026 | 034 0.46
-® L1 0425 TYP.
PIN 1~ T T — Q1 010 | 025 [ 040
INDICATOR J \\J \\ EE%'ES XESN-1
- PINI1
_’I I’_b ——I I-—c

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.
| | | 7. LEAD CENTERLINES TO BE AT TRUE POSITION AS DEFINED BY
1 _l_ \ BASIC DIMENSION “e’, 0.0S.

8. ALL DIMENSIONS COMPLY TO JEDEC MO-203.
a2 | | 9. ALL DIMENSIONS APPLY TO BOTH LEADED (-> AND LEAD FREE (+)
) I A PACKAGE CODES.

%
# Al AKXV

PACKAGE OUTLINE, 6L SC70

APPROVAL DOCUMENT CONTROL NO.  [REV- | {
—DRAWING NOT TO SCALE- 21-0077 G A
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MAX4230-MAX4234

High-Output-Drive, 10MHz, 10V/us,
Rail-to-Rail I/0 Op Amps with Shutdown in SC70

Package Information (continued)

For the latest package outline information and land patterns, go to www.maxim-ic.com/packages.

(%]
&
el _~<: — 025 I}
k .- s SYMBOL | MIN [ NOM MAX g
5 A 0.90 1.25 1.45 o
“ " o 1 gl A [Tar 000 | 005 | 015 &
—I_l_—l_l_ — fr;‘ﬂ L A2 0.90 1.10 1.30
— b 0.35 0.40 0.50
' C 0.08 0.15 0.20
| D 2.80 2.90 3.00
¢ 4 -—r—— 41— € ¢ - E1 E 260 | 280 [ 3.0
E1 1.50 1.625 1.75
, , L 0.35 045 | 060
L1 0.60 REF
¢ L e 0.95 BSC.
I el 1.90 BSC.
|—e1—| o o 0 [ a5 ] 8
D -— C PKG CODES: US-1, US-2
TO0P VIEW SIDE VIEW
1
L ;
| . L,,
¢
FRONT VIEW
NOTES:
. ALL DIMENSIONS ARE IN MILLIMETERS.
FOOT LENGTH MEASURED AT INTERCEPT POINT BETWEEN
DATUM A & LEAD SURFACE.
3. PACKAGE OUTLINE EXCLUSIVE OF MOLD FLASH & METAL BURR. MOLD
FLASH, PROTRUSION OR METAL BURR SHOULD NOT EXCEED 0.25 MM, S
4, PACKAGE OUTLINE INCLUSIVE OF SOLDER PLATING, Q»ﬁ!ilﬁjéosn /Vl/“l/V|
5. MEETS JEDEC MO178, VARIATION AA. PROPRIETARY INFRMATION
6. LEADS TO BE COPLANAR WITHIN 010 mm. TIE:
7. SOLDER THICKNESS MEASURED AT FLAT SECTION OF LEAD BETWEEN PACKAGE OUTLINE, SOT-23, 5L
0.08mm AND 0.15mm FROM LEAD TIP. APPROVAL DOCUMENT CONTROL NO. REV. [ 4
21-0057 FlA

16 MAXIMN




High-Output-Drive, 10MHz, 10V/us,
Rail-to-Rail I/0 Op Amps with Shutdown in SC70

Package Information (continued)
For the latest package outline information and land patterns, go to www.maxim-ic.com/packages.
0.25 =
el | <
b i 5
T _Il:_e < A
oo P
SEE NOTE S | | —
EXAMPLE
TOP MARK \\ A I /\
G- - H —r_] - B G - E1
I ! ] |
PINT —— |
1.D. DOT L1 | L L1 | L1
(SEE NOTE 6> PIN #1 o f
D - C
I
A A2 +
-
9,
Al V44 V/ ). 4V4i4
TITLE:
PACKAGE OUTLINE, SOT 6L BODY
APPROVAL DOCUMENT CONTROL NO. REV. 11
—DRAWING NOT TO SCALE- 21-0058 K /2
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MAX4230-MAX4234

High-Output-Drive, 10MHz, 10V/us,
Rail-to-Rail I/0 Op Amps with Shutdown in SC70

Package Information (continued)

For the latest package outline information and land patterns, go to www.maxim-ic.com/packages.

NOTES: SYMBOL| MIN _|NOMINAL | MAX
A 0,90 1.25 1.45
1. ALL DIMENSIONS ARE IN MILLIMETERS. Al 0.00 0.05 0.15
A2 0.90 1.10 1.30
/A\ FOOT LENGTH MEASURED AT INTERCEPT POINT BETWEEN DATUM A &
LEAD SURFACE. b 035 | 040 0.50
C 0.08 0.15 0.20
3. PACKAGE OUTLINE EXCLUSIVE OF MOLD FLASH & METAL BURR. MOLD D 2.80 2.90 3.00
FLASH, PROTRUSION OR METAL BURR SHOULD NOT EXCEED 0.25mm. E 2.60 2.80 3.00
1 1.50 1.625 1.75
4, PACKAGE DUTLINE INCLUSIVE OF SOLDER PLATING. L 035 0.45 0.60
S. PIN 1 IS LOWER LEFT PIN WHEN READING TOP MARK FROM LEFT TO "i f'gg Egg'
RIGHT, (SEE EXAMPLE TOP MARK) e . .
e 0,95 BSC.
6. PIN 1 LD, DOT IS 0.3mm @ MIN. LOCATED ABOVE PIN 1. a oo [ a5 [ 10
PKG CODES:
7. MEETS JEDEC MO178, VARIATION AB. Ub-1, Ub-2, U6—-4, UGCN-2,
8. SOLDER THICKNESS MEASURED AT FLAT SECTION OF LEAD BETWEEN UGSN-1, UF-6, UGFH-6

0.08mm AND 0.15mm FROM LEADTIP,
9. LEAD TO BE COPLANAR WITHIN 0.Imm,
10. NUMBER OF LEADS SHOWN ARE FOR REFERENCE ONLY.
11, MARKING IS FOR PACKAGE ORIENTATION REFERENCE ONLY.
12, ALL DIMENSIONS APPLY TO BOTH LEADED (=) AND PbFREE (+) PKG.

CODES.
/VIAXI/VI
TITLE:
PACKAGE OUTLINE, SOT 6L BODY
APPROVAL DOCUMENT CONTROL NO. REV. [ 2
—DRAWING NOT TO SCALE- 21-0058 K | 7%
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High-Output-Drive, 1T0MHz, 10V/us,
Rail-to-Rail I/0 Op Amps with Shutdown in SC70

Package Information (continued)

For the latest package outline information and land patterns, go to www.maxim-ic.com/packages.

4X S— |—

8 __ 8 INCHES MILLIMETERS

MARKING H H H H DIM | MIN MAX MIN MAX
A - loo043] - 1.10

A1 | 0.002| 0.006| 0.05 | 0.15

A2 | 0.030] 0.037]| 0.75 | 0.95

AAAA b |0.010] 0.014 | 0.25 | 0.36

#0.5040.1 E H c [0.005| 0.007| 0.13 | 0.18

| {g D |o114]0122] 2.90 | 3.10
06401 e | 0.0256 BSC 0.65 BSC

E |o114]0122] 290 [ 3.10

f l; l;‘ l;‘ H H |0.188] 0.198 | 4.78 | 5.03

L [0016]0.026| 0.41 | 0.66

0.6£0.1—= 1<— ! % o & o &
b 5OTTOM VIEW EKG. 8£|32£s7: BSC 0.5250 BSC

TOP VIEW U8—1; UB8—3; UBCN—1

} }
S wﬂ L
ST L :

FRONT VIEW | VIEW

NOTES:

D&E DO NOT INCLUDE MOLD FLASH

MOLD FLASH OR PROTRUSIONS NOT TO EXCEED 0.15MM (.006”).
. CONTROLLING DIMENSION:  MILLIMETERS. A

. COMPLIES TO JEDEC MO—187, LATEST REVISION, VARIATION AA. /VI/J‘I/VI
MARKING SHOWN IS FOR PKG. ORIENTATION ONLY. TE

. ALL DIMENSIONS APPLY TO BOTH LEADED (—) AND PbFREE (+) PKG. CODES. PACKAGE OUTLINE, 8L UMAX /uSOP

APPROVAL DOCUMENT CONTROL NO. REV.
~DRAWING NOT TO SCALE- | 21-0036 LA

(R GENISTNIES
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MAX4230-MAX4234

High-Output-Drive, 10MHz, 10V/us,
Rail-to-Rail I/0 Op Amps with Shutdown in SC70

Package Information (continued)

For the latest package outline information and land patterns, go to www.maxim-ic.com/packages.

SYMBOL MIN NOM MAX

SEE DETAIL "A”
1T —l I— > AT 000 | oos | o

A A2 0.90 1.10 1.30
MARKING A b 0.22 0.30 0.38
\ / c 0.08 0.15 0.22
| D 2.80 2.90 3.00
N\ | N E 2.60 2.80 3.00
Q_'_‘A_A—‘éé JANSEN - ¢ £1 E1 1.50 1625 | 1.75
! L 0.30 0.45 0.60
o | L2 0.25 BSC.
< e 0.65 BSC.
i ﬁ ol 1.95 REF.
PIN 1 A 1 | 8 o [ ¥ [ &
PKG CODES:
INDICATOR et — KB—1, KB—2, KBF—4, KBFH—4, K8—5,
R K8C—6; K8SN—1; KECN—2
¢

\

L2 \
GAUGE PLANE

_|_ _[ : SEATING@

_r PLANE

NOTE: A /
1. ALL DIMENSIONS ARE IN MILLIMETERS. \ - -
A FOOT LENGTH MEASURED FROM LEAD TIP TO UPPER RADIUS OF HEEL OF THE LEAD —

PARALLEL TO SEATING PLANE C.
3. PACKAGE OUTLINE EXCLUSIVE OF MOLD FLASH & METAL BURR. DETAIL "A”

4. PACKAGE OUTLINE INCLUSIVE OF SOLDER PLATING.
3. COPLANARITY 4 MILS. MAX.
& MARKING IS FOR PACKAGE ORIENTATION REFERENCE ONLY.

7. SOLDER THICKNESS MEASURED AT FLAT SECTION OF LEADBETWEEN 0.08mm AND /VI /J“ I /VI
0.1Smm FROM LEAD TIP.
TITLE:

8. MEETS JEDEC MO178 VARIATION BA.
9. ALL DIMENSIONS APPLY TO BOTH LEADED <-> AND LEAD FREE <¢+> PACKAGE CODES.

PACKAGE OUTLINE, SOT-23, 8L BODY

APPROVAL DOCUMENT CONTROL NO.  [REV.
—DRAWING NOT TO SCALE— | r |/

21-0078
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High-Output-Drive, 1T0MHz, 10V/us,
Rail-to-Rail I/0 Op Amps with Shutdown in SC70

Package Information (continued)

For the latest package outline information and land patterns, go to www.maxim-ic.com/packages.

(%]
o
o
leg}
COMMON VARIABLE ks
DIMENSIONS PKG. DIMENSIONS DEPOPULATED g
a | 0.62+0.05-0.08 CODE D 3 SOLDER BALLS S
i E i Al | 029002 Bl2-1 | 1.54%0.05 | 2.02+0.05 | NONE &
— A2 | 0.33 REF. Bl2-2 | 1.54%0.05 | 2.02+0.05 | B3
%XXX b | 90.35+0.03 B12-3 |1.54%0.05 | 2.12+0.05 | NONE
MA;&NAIREA_/(/ v "% D1 | 1.00 BASIC Bi2-4 | 1.54%0.05 | 2.02+005 | B2, B3
i E1 | 150 BASIC Bl2-5 | 1.64%0.05 | 2.12+0,05 | B2
PRODUCT _//XXX l e | 050 BASIC Bl2-6 | 1.64%0.05 | 2.12+0,05 | B3
MARKING sD | 0.00 BASIC Bl2-7 | 1.54%0.05 | 2.02+0,05 | B1, B3
SE | 0.25 BASIC B12-8 | 1.54%0.05 | 2.02+0.05 | B2
TOP VIEW Bl2-9 | 1.54%0.05 | 2.12+0,05 | B2, B3
B12-10 | 1.54%0,05 | 2.02+0.05 | B1, B2, B3, B4
Bi2-11 | 1.54%0.05 | 2.02+005 | A2, C3
El NOTES:
1. ALL DIMENSIONS ARE IN MILLIMETERS.
2. PRODUCT MARKING: NUMBER OF CHARACTERS
X AND LINES VARY PER PRODUCT.
1
(6] |d> <}
B JI[ D1 ‘ _L
'@-@,@-@-_L SD N J_| | a2
l - (O OO
21O OO G):T S
T
PN f 1 2 3 4 SIDE_VIEW
INDICATOR
BOTTOM VIEW
DHOUIIUM VIEW -,
DRALLAS JMIAXI VI
PROPRIETARY INFORMATION
TITLE:
PACKAGE OUTLINE, 4x3 UCSP
APPROVAL DOCUMENT CONTROL NO. REV. 1
21-0104 F /1
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MAX4230-MAX4234

High-Output-Drive, 10MHz, 10V/us,
Rail-to-Rail I/0 Op Amps with Shutdown in SC70

Package Information (continued)

For the latest package outline information and land patterns, go to www.maxim-ic.com/packages.

PIN 1—\

PIN 1

f—F
1 MARKING

+ V4 f
AAAA E‘)
TOP_VIEW
SE
_,!‘:><—e
@ A s‘o ’

BOTTOM VIEW

—DRAWING NOT TO SCALE—

NOTES:
. Terminal pitch is defined by terminal center to center value.
. Outer dimension (D & E) is defined by center lines between scribe lines.

ourLN

o

o

COMMON VARIABLE o

DIMENSIONS PKG. DIMENSIONS DEPOPULATED| |8

A | 0.64+0.05 CODE E D BUMPS >
Al | 0.24+0.03 R61AT+1 | 1.52+0.05 | 1.00+0.05 | NONE
b | #0.30 REF R61B1+1 | 1.57+0.05 | 1.05+0.05 | NONE
D1 | 0.50 BASIC R61C1+1 | 1.5740.05 | 1.16£0.05 | NONE

E1 | 1.00 BASIC

e | 0.50 BASIC

SD | 0.25 BASIC

SE | 0.00 BASIC

. Marking shown is for package orientation reference only.
. Tolerance is £ 0.02mm unless specified otherwise.
. All dimensions apply to PbFree (+> package codes only.

Backside Coat

J_ f 0.025-0.050
At f

Al

SIDE VIEW

All dimensions in millimeters.

—MAXIVI

PACKAGE OUTLINE
6 BUMPS, 2x3 ARRAY, UCSP (R) PKG.
APPROVAL DOCUMENT CONTROL NO.  [REV. 1/ |

21-0228 A
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High-Output-Drive, 10MHz, 10V/us,
Rail-to-Rail I/0 Op Amps with Shutdown in SC70

Package Information (continued)

For the latest package outline information and land patterns, go to www.maxim-ic.com/packages.

i P g
L iﬁ%’éém-
o H LELTTF

v

6L ULTRA THINLGA.EPS

PECPVXVIN-OECPXVIN

/
SN
>
>

PIN 1—]

f
MARK D A3 —| |— L1

A L2
TOP_VIEW SIDE VIEW BOTTOM VIEW
S
|‘ b ‘I Y.; COMMON  DIMENSIONS
W 3 MIN, NOM. MAX.
A 0.45 0.50 055
A3 015 REF
D 1.45 1.50 155
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. L2 0.05 __ 0.10
MARKING SHOWN IS FOR PACKAGE ORIENTATION REFERENCE ONLY. b 015 0.20 0.25
PACKAGE USES 2 CHARACTER PRODUCT CODE. e 0.50 BSC.
LEAD CENTERLINES TO BE AT TRUE POSITION AS DEFINED BY BASIC Egg-e Y61A1-1
DIMENSION “e’, 0,05,
CALENDAR YEAR BINARY DATE CODE (REFER TO PG. 2 TABLE 1 FOR TRANSLATION).
/S\ 6 WEEKLY DATE BINARY CODE (REFER TO PG. 2 TABLE 2 FOR TRANSLATION). /VI /J ( I /VI
6. MATERIAL MUST COMPLY WITH BANNED AND RESTRICTED SUBSTANCES SPEC# 10-0131,
7. MEETS JEDEC MO-252 VARIATION WAAD. PACKAGE DUTLINE
8, ALL DIMENSIONS APPLY TO BOTH LEADED ¢(-) AND PbFREE ¢(+> PKG. CODES. 6L ULTRA THIN LGA, 1.5x1.0x0.5mm
(APPROVAL [DOCUMENT CONTROL NO. REV.
—DRAWING NOT TO SCALE-— 21-0190 B /
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High-Output-Drive, 10MHz, 10V/us,
Rail-to-Rail I/0 Op Amps with Shutdown in SC70

Package Information (continued)

For the latest package outline information and land patterns, go to www.maxim-ic.com/packages.

TABLE 1 Translation Table for Calendar Year Code

Calendar Year 200S 2006 2007 2008 2009 2010 2011 2012 2013 2014
O OO el O 0 EE ) B e
OO CO el CJ 0 el 0 e 1 /3
O e O O EE ] CJ] S B e
HE O OO0 /] e B e ) /| /3
Legench IMor‘ked with bar I:IBlonk space - no boar 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

I I R I
[ I
I I
I I

O
 — — —
[ § [
I ] .
| — —
] .
O

Legench IMor‘kecI with bar I:IBlonk space - no bar required

—DRAWING NOT TO SCALE-

AKXV

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

(APPROVAL [DOCUMENT CONTROL NO. REV. 2
B | %

21-0190
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High-Output-Drive, 1T0MHz, 10V/us,
Rail-to-Rail I/0 Op Amps with Shutdown in SC70

Package Information (continued)
For the latest package outline information and land patterns, go to www.maxim-ic.com/packages.
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T0P VIEW BOTTOM VIEW BENT LEAD DETAIL

: COMMON_DIMENSIONS

[} MILLIMETERS INCHES

1 MIN. MAX. MIN. MAX.
A _— 110 043
A1 0.0S 015 .002 006
Az 0.85 095 033 037
b 019 0.30 .007 012
los 019 025 .007 .010
c 0.09 0.20 .004 .008
(=) 0.09 0.14 .004 .006
D
E
e
H
L
N
«
bbb

TSSOP4.40mm.EPS
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SEE VARIATIONS [SEE VARIATIONS
430 | 450 [ 169 [ 177
065 BSC 026 BSC
625 | 655 | 246 | 258

& SEE DETAIL A

I’_ A N ¢ 050 | 070 | 020 | 08

| | | S | c SEE VARIATIONS |[SEE VARIATIONS

i ymimim s B Y —— L | - [ & [0 [ &
\_QO.IU cl A gl I T b| 010 MAX

PD——I M \_SEATING E

PLANE
SIDE_VIEW END_VIEW VARIATIONS
JEDEC PKG.  |MILLIMETERS| INCHES
by MO-153 | N CODES "MIN. | MAX. | MIN. | MAX.
bl AB-1 (14| D |Ul4-1 | 490 | 510 |.193 | .201
WITH PLATING—_ ([ >—") ut4-2
N | AB 16| D|U6-L; | 490 | 510 | 193 | 201
— | Ul6-2
|~ cl c AC 20| D[uz0-2; | 640 | 660 [.252 | .260
BASE METAL —T 4 | Uggt‘f
LEAD TIP DETAIL AD 24| D [ue4-1 770 | 7.90 [.303 [ .311
AE 28| D |U28-1; | 9.60 | 9.80 |.378 | 386
DIMENSIONS D AND E DO NOT INCLUDE FLASH uz8-2;
MOLD FLASH OR PROTRUSIONS NOT TO EXCEED 015mm PER SIDE uzs-3

CONTROLLING DIMENSION: MILLIMETER
MEETS JEDEC OUTLINE MO-153. SEE JEDEC VARIATIONS TABLE

1

2,

3,

4,

S. ‘N* REFERS TO NUMBER OF LEADS »,

A\ LEAD COPLANARITY 010 MM MAX. /VI/J‘I/VI
7. NUMBER OF LEADS SHOWN ARE FOR REFERENCE ONLY

8. MARKING IS FOR PACKAGE ORIENTATION REFERENCE ONLY TLE

A\ BENT LEAD 010 MM MAX. PACKAGE OUTLINE,
10, ALL DIMENSIONS APPLY TO BOTH LEADED (-> AND PBFREE (+) PKG. CODES. TSSOP 4.40mm BODY

APPROVAL DOCUMENT CONTROL NO. [REV. | {
—DRAWING NOT TO SCALE— | 21-0066 J A
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High-Output-Drive, 10MHz, 10V/us,
Rail-to-Rail I/0 Op Amps with Shutdown in SC70

Package Information (continued)

For the latest package outline information and land patterns, go to www.maxim-ic.com/packages.
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e Al Al T 1

FRONT VIEW SIDE VIEW

OTES

. D&E DO NOT INCLUDE MOLD FLASH. -,

. MOLD FLASH OR PROTRUSIONS NOT TO EXCEED 0.15mm (.006”). EDS?IMACOIEI!TJéOsR/I’I/JKI/VI

. LEADS TO BE COPLANAR WITHIN 0.10mm (.004"). PROPRIETARY INFORMATION

. CONTROLLING DIMENSION: MILLIMETERS. TITLE

. MEETS JEDEC MSO012. PACKAGE OUTLINE, .150" SOIC

N = NUMBER OF PINS' APPROVAL DOCUMENT CONTROL NO. REV. 1

21-0041 B |/

INCHES MILLIMETERS
DIM| MIN MAX MIN MAX
A | 0053 | 0069 | 1.35 1.75
N A1 | 0004 [ 0010 | 0.10 | 025
El El El El El El—‘ B 0.014 | 0019 | 0.35 0.49
Cc | 0.007 | 0.010 [ 0.19 0.25
e 0.050 BSC 1.27 BSC
E | 0150 | 0.157 | 3.80 4.00
H

L

SOICN .EPS

E H 0.228 | 0.244 | 5.80 6.20

0.016 | 0.050 | 0.40 1.27

O l

\

EI EI EI EI EI EI 2 VARIATIONS:

p —_—
INCHES MILLIMETERS

TOP VIEW DIM| MIN MAX MIN MAX [N [Ms012

D 0.189 | 0.197 4.80 500 [8| AA
D 0.337 | 0.344 8.55 8.75 (14| AB
D 0.386 | 0.394 9.80 10.00 (16| AC

D

|
EEL 3

i
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High-Output-Drive, 10MHz, 10V/us,
Rail-to-Rail I/0 Op Amps with Shutdown in SC70

Revision History

REVISION | REVISION PAGES
NUMBER DATE DESCRIPTION CHANGED
7 7/08 Added 6-pin uDFN package for the MAX4231 1,2,8,13
Corrected top mark for MAX4321, 6 SOT23 package; changed MAX4320 and
8 10/08 1
4321 to lead-free packages
9 10/08 Added shutdown pin limits 3,4
10 12/08 Added automotive part number 13
11 9/09 Corrected top mark designation and pin configuration, and added UCSP 128 13

package

Maxim cannot assume responsibility for use of any circuitry other than circuitry entirely embodied in a Maxim product. No circuit patent licenses are
implied. Maxim reserves the right to change the circuitry and specifications without notice at any time.
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