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S$C70, Low-Power, General-Purpose,
Dual-Supply, Rail-to-Rail Op Amps

General Description Features

The MAX4493/MAX4494/MAX4495 single/dual/quad
general-purpose operational amplifiers are designed
for use in systems powered with dual supplies from
+2.25V to £5.5V. These op amps provide a unity-gain
bandwidth of 5MHz with only 770pA of quiescent cur-
rent per amplifier. The wide input common-mode range
extends from 200mV beyond the negative rail to within
1.5V of the positive supply rail while the output swings
within 10mV (RL = 100kQ) of either rail.

These amplifiers have excellent (110dB) open-loop
gain with very low THD+N of 0.002% (f = 1kHz). The
single MAX4493 is available in a tiny 5-pin SC70 pack-
age and the dual MAX4494 is available in the space-
saving 8-pin SOT23. The quad MAX4495 is available in Unity-Gain Stable

both 14-pin TSSOP and 14-pin SO packages. All prod- : > .

ucts are rated at the automotive tempera?ure range of Available in Space-Saving Packages
-40°C to +125°C. 5-Pin SC70 (MAX4493)

770pA Supply Current per Amplifier
Operates from Dual £2.25V to +5.5V Supplies
5MHz Gain-Bandwidth Product

Rail-to-Rail® Output Swing
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Input Voltage Range Extends 200mV Below the
Negative Rail

110dB Open-Loop Gain (RL = 100kQ)
Low THD+N of 0.002% (f = 1kHz)
No Phase Reversal for Overdriven Inputs
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A lications 8-Pin SOT23 (MAX4494)
PP 14-Pin TSSOP (MAX4495)
Battery-Powered Systems
DAC Output Amplifiers Ordering Information
Industrial Control Systems PART TEMP. PIN- TOoP
Voltage Reference Generators RANGE PACKAGE MARK
Signal Conditioning MAX4493AXK-T ~ -40°C to +125°C 5 SC70-5 ABR
MAX4493AUK-T ~ -40°C to +125°C  5S0T23-5  ADPG
MAX4494AKA-T  -40°Cto +125°C  8S0T23-8  AAEM
Typical Operating Characteristic MAX4494AUA  -40°C to +125°C 8 uMAX —
MAX4494ASA -40°C to +125°C 8 SO —
TOTAL HARMONIC DISTORTION PLUS MAXAA95AUD  40°Clo+125°C  14T1950F  —
NOISE vs. FREQUENCY
) . MAX4495ASD  -40°C to +125°C 14 SO —
0007 : - . X
z Pin Configurations
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/
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Typical Operating Circuit appears at end of data sheet.
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Pin Configurations continued at end of data sheet.
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MAX4493/MAX4494/MAX4495

SC70, Low-Power, General-Purpose,
Dual-Supply, Rail-to-Rail Op Amps

ABSOLUTE MAXIMUM RATINGS

Supply Voltage (VCC 10 VEE) . i ivveiiiieiiieeiiieeiec e +12V
Voltage from Any Pin to Ground or

Any Other Pin ..., (VEg - 0.3V) to (Vcc + 0.3V)
Output Short-Circuit Duration to

Ve, VEE, or Ground ... Continuous
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).......... 571mW

8-Pin SOT23 (derate 9.1mW/°C above +70°C).......... 727TmW
8-Pin uMAX (derate 4.5mW/°C above +70°C)........... 362mwW
8-Pin SO (derate 5.9mW/°C above +70°C)................ 471mwW
14-Pin TSSOP (derate 9.1mW/°C above +70°C) ....... 727TmW
14-Pin SO (derate 8.3mW/°C above +70°C).............. 667mwW

Operating Temperature Range ..........cc.cccceen.
Storage Temperature Range................
Lead Temperature (soldering, 10s)

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

(Vce = +5Y, VEE = -5V, RL = 100kQ to ground, Ta = -40°C to +125°C. Typical values are at Tao = +25°C, unless otherwise noted.)

(Note 1)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
Operating Supply Voltage Vs Guaranteed by PSRR test +2.05 +5.5 v
Range
Qwesgent Supply Current per Is 770 1100 LA
Amplifier

Ta = +25°C 0.3 5
Input Offset Voltage Vos mV
Ta = TMIN to TMAX 10
Input Offset Voltage Drift TCVos 3 uVv/eC
Input foset Voltage Channel MAX4494 and MAX4495 ’ -y
Matching
Input Bias Current B 0.2 1 pA
Input Offset Current los 5 300 nA
Differential mode (-1V < VN < +1V) 250 kQ
Input Resistance RIN Common mode (VEE - 0.2V < Vem < Vee -
110 MQ
1.5V)
Common-Mode Input Voltage VEE - Ve -
Range VcMm Guaranteed by CMRR test 0.2V 15V \Y
Common-Mode Rejection Ratio CMRR VEg - 0.2V <Vecm £ Vee - 1.5V 65 20 dB
Power-Supply Rejection Ratio PSRR Vg = +£2.25V to £5.5V 65 80 dB
RL = 100kQ, VEE + 0.25V < VouT <Vce -
) ) 85 110
Large-Signal Voltage Gain AvoL 0.25V dB
RL = 1kQ, VEg + 0.5V <VouT < Vce - 0.5V 65 90
RL = 100kQ, V¢ - VoH and VoL - V, 10 150
Output Voltage Swing VouTt L cc - Yo oL - VEE mV
RL = 1kQ, Vce - VoH and VoL - VEE 200 450
Output Short-Circuit Current Isc Sourcing or sinking 15 mA

Note 1: All devices are 100% production tested at Ta = +25°C. Limits over the operating temperature range are guaranteed by

design and not production tested.
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S$SC70, Low-Power, General-Purpose,
Dual-Supply, Rail-to-Rail Op Amps

AC ELECTRICAL CHARACTERISTICS
(Vce = 45V, VEE = -5V, RL = 100kQ to ground, CL = 15pF, Ta = +25°C, unless otherwise noted.)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
Gain-Bandwidth Product GBWP 5 MHz
Full-Power Bandwidth FPBW Vout = 5Vp-p 190 kHz
Slew Rate SR VouTt = 5Vp-p 3 V/us
Phase Margin 75 degrees
Gain Margin 15 dB
chiz'eHarmO”'c Distortion Plus THD+N | f = 1kHz, VouT = 5Vp-p, Ay = +1VV 0.002 %
Settling Time to 0.01% ts Av = +1V/V, VouT = 5V step 4 us
Input Capacitance CIN 2 pF
Input Noise Voltage Density €N f=1kHz 8 nVAHz
Input Noise Current Density iIN f=1kHz 0.2 pANHZ
All-Hostile Crosstalk f = 1kHz, MAX4494 and MAX4495 -100 dB
Capacitive-Load Stability Ay = +1V/V, no sustained oscillations 300 pF
Power-Up Time toN VouTt = 1V, 1us power supply rise-time 3 us

Typical Operating Characteristics
(Vce = +5V, VEE = -5V, Vom = 0, R = 100kQ to ground, C = 15pF, Ta = +25°C, unless otherwise noted.)

INPUT OFFSET VOLTAGE INPUT BIAS CURRENT
SUPPLY CURRENT vs. TEMPERATURE vs.TEMPERATURE vs.TEMPERATURE
900 - 800 . 300 .
g;g : 700 : 275 :
= —
= 825 =. 600 = 250
El 800 VsuppLy =45V vy =
= | ——"] = 500 = 225
Z s — 2 £
S 70 - = 400 =)
> 7% /! 2 ] 2
a / I L B [=a)
S 700 ,/ S 300 i 175
o0 | o
@ 675 /// VsuppLy =225V | g 200 g 150
650
625 100 125
600 0 100
-50  -25 0 25 50 75 100 125 S50 25 0 25 50 75 100 125 S50 25 0 25 50 75 100 125
TEMPERATURE (°C) TEMPERATURE (°C) TEMPERATURE (°C)
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MAX4493/MAX4494/MAX4495

SC70, Low-Power, General-Purpose,

Dual-Supply, Rail-to-Rail Op Amps

(Vce = +5V, VEE = -5V, Vom = 0, R = 100kQ to ground, Ci = 15pF, Ta = +25°C, unless otherwise noted.)

NOISE DENSITY (nV/A/Hz) INPUT BIAS CURRENT (nA)

OUTPUT VOLTAGE SWING (mV)

400
350
300
250
200
150
100

50

INPUT BIAS CURRENT
vs. COMMON-MODE VOLTAGE

VsuppLy = 2.5V

MAX4493-04
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INPUT VOLTAGE NOISE DENSITY
vs. FREQUENCY
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FREQUENCY (Hz)

OUTPUT VOLTAGE SWING
vs. TEMPERATURE (RL = 1kQ)

MAX4493-10

Vee - Vo

VoL - Vee
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TEMPERATURE (°C)
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Typical Operating Characteristics (continued)
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TOTAL HARMONIC DISTORTION PLUS
NOISE vs. FREQUENCY

MAX4493-08
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LARGE-SIGNAL GAIN
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100k

RL = 100k
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MAX4493-11
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S$SC70, Low-Power, General-Purpose,
Dual-Supply, Rail-to-Rail Op Amps

Typical Operating Characteristics (continued)
(Vce = +5V, VEE = -5V, Vom = 0, R = 100kQ to ground, Ci = 15pF, Ta = +25°C, unless otherwise noted.)

GAIN AND PHASE vs. FREQUENCY LARGE-SIGNAL GAIN vs. OUTPUT VOLTAGE
(CL = 300pF) s SWING (R TO Vg, Vec = +5V, VEE = -5V)
60 S = 270 120 <
50 Il Av= 1000V ) O 3
40 EESM»,,, HH 180 115 %
0 N l RL = 100kQ N
I Il 135 g w
20 GAN Hi 90 = |
g 10 \ 55 3105 RL- 100
= 0 o 0> = 100 |
) I \ 15 2 % ‘
) TITINTTI = = ol RL = 1kQ T~
20 PHASE [ § W\ 90~ g % .
N :(
-30 ) 135 90
-40 -180
N 85
-50 205
-60 -270 80
04k 1k 10k 100k 1M 10M 100M 88 90 92 94 96 98 100
FREQUENCY (H2) TOTAL QUTPUT VOLTAGE SWING (Vp-p)
LARGE-SIGNAL GAIN vs. OUTPUT VOLTAGE LARGE-SIGNAL GAIN vs. OUTPUT VOLTAGE LARGE-SIGNAL GAIN vs. OUTPUT VOLTAGE
SWING (R TO Vgg, Vec = +5V, VEg = -5V) SWING (R TO Vg, Vee = +2.25V, VEg = -2.25V) SWING (R TO VEE, Vee = +2.25V, VEg = -2.25V)
120 o 120 | | . 115 .
119 B T 1o
RL=T00k2 TN\ 110 e 105 R, = 100kQ
= 110 = \ =
= = 105 =10
= = =
S0 = 10 R RL-10kQ
Z 10 A= 10k2 —T) = fo e =
g \ 2 0 ™~ S g N
8 % & 2
g L= 1kQ \ g g [— N BT
- 9 35 L=1kQ 35
\\ | %0 80
85 \ 75 75
80 70 70
88 90 92 94 96 98 100 34 36 38 40 42 44 34 36 38 40 42 44
TOTAL OUTPUT VOLTAGE SWING (Vp-p) TOTAL OUTPUT VOLTAGE SWING (Vp-p) TOTAL OUTPUT VOLTAGE SWING (Vp-p)
MAX4494/MAX4495
CROSSTALK vs. FREQUENCY LARGE-SIGNAL TRANSIENT RESPONSE
0 e e
20 : INPUTVOLTAGE |} E
(@v/div)
g 4
S I
=60 -
3 /
g /
S 80 - QUTPUT VOLTAGE
/] (2V/div)
/”’
-100
120 — i
10K 100k M 10M 10us/div

FREQUENCY (Hz)
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MAX4493/MAX4494/MAX4495

SC70, Low-Power, General-Purpose,
Dual-Supply, Rail-to-Rail Op Amps

Typical Operating Characteristics (continued)

(Vce = +5V, VEE = -5V, Vom = 0, R = 100kQ to ground, Ci =15pF, Ta = +25°C, unless otherwise noted.)

LARGE-SIGNAL CAPACITIVE-LOAD STABILITY SMALL-SIGNAL CAPACITIVE-LOAD STABILITY
SMALL-SIGNAL TRANSIENT RESPONSE (CL = 1200pF) (CL = 300pF)
% Z % = % § i
= S= =z
= =8 S5
< = 3=
- S

“4 )
== 5 8 N
e= =5 s
—E 53 o3
3 == ==
E® S SE |
2 vV
200ns/div 10us/div 200ns/div
SMALL-SIGNAL TRANSIENT RESPONSE LARGE-SIGNAL TRANSIENT RESPONSE
(Riso = 152, CL = 1000pF)
5 =5
2z ] =
=8 =
= =
L %
=< Ja = _
S / \ =
— E =
oo o
EE \ S
3 . 3
200ns/div 10us/div
STABILITY vs. CAPACITIVE
POWER-UP TIME (Viy = +1V) AND RESISTIVE LOADS
s —5 1000 .
10 3 900 :
Vee - Vee B E
(@V/div) 800
700
0 T 600
£ 500
S T
1v < 40 T —]
300 =
OUTPUT VOLTAGE 200 ggé%ﬁ
(500mV/div) 0 KA
1 0 i
10us/div 1k 10k 100k
RLoap (Q)
6 MAXI/M




S$SC70, Low-Power, General-Purpose,
Dual-Supply, Rail-to-Rail Op Amps

Pin Description

PN NAME FUNCTION
MAX4493 MAX4494 MAX4495
— 1 1 OUTA Channel A Output
— 2 2 INA- Channel A Inverting Input
— 3 3 INA+ Channel A Noninverting Input
— 7 7 ouTB Channel B Output
— 6 6 INB- Channel B Inverting Input
— 5 5 INB+ Channel B Noninverting Input
— — 8 ouTC Channel C Output
— — 9 INC- Channel C Inverting Input
— — 10 INC+ Channel C Noninverting Input
— — 14 OuUTD Channel D Output
— — 13 IND- Channel D Inverting Input
— — 12 IND+ Channel D Noninverting Input
4 — — ouT Output
1 — — IN+ Noninverting Input
3 — — IN- Inverting Input
5 8 4 Vce Positive Supply
2 4 11 VEE Negative Supply

Applications Information

Rail-to-Rail Output Stage
The MAX4493/MAX4494/MAX4495 output stage can
drive up to 1kQ and still swing within 200mV of the rails.

Capacitive-Load Stability
Driving large capacitive loads can cause instability in
many op amps. The MAX4493/MAX4494/MAX4495 are
stable with capacitive loads up to 300pF. The

.

INPUT —

Riso

»—/\/\/\,T OUTPUT
CL
L

NAXIMN
MAX4493

Figure 1. Capacitive Load Driving Circuit

MAXIMN

Capacitive-Load Stability graph in the Typical
Operating Characteristics gives the stable operation
region for capacitive versus resistive load. Stability with
higher capacitive loads can be improved by adding an
isolation resistor in series with the op-amp output, as
shown in Figure 1. This resistor improves the circuit’s
phase margin by isolating the load capacitor from the
amplifier’'s output. As seen in the Typical Operating
Characteristics, driving capacitive loads with an isola-
tion resistor exhibits some overshoot, but no oscillation.

Full-Power Bandwidth
The FPBW is given by:
SR

FPBW(Hz) = ————"——
n[VOUTp—p(max)]
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MAX4493/MAX4494/MAX4495

SC70, Low-Power, General-Purpose,
Dual-Supply, Rail-to-Rail Op Amps

where the slew rate (SR) is 3V/us. Figure 2 shows the
full-power bandwidth as a function of the peak-to-peak
AC output voltage.

Power-Up Conditions
The MAX4493/MAX4494/MAX4495 typically settle with-
in 3us after power-up. See Power-Up Time in Typical
Operating Characteristics.

Power Supplies and Layout
The MAX4493/MAX4494/MAX4495 operate with dual
supplies from +£2.25V to £5.5V. Bypass both Vcc and
VEE with their own 0.1uF capacitor to ground.

Good layout technique helps optimize performance by
decreasing the amount of stray capacitance at the op
amp’s inputs and outputs. To decrease stray capaci-
tance, minimize trace lengths by placing external com-
ponents close to the op amp’s pins.

BANDWIDTH

vs. OUTPUT VOLTAGE SWING

100M

S
=

Ay = +1VNV

BANDWIDTH (Hz)
A

=
/|

100k

2 3
Vour (Vp-p)

Figure 2. Bandwidth vs. Peak-to-Peak AC Voltage Plot

Pin Configurations (continued)

TOP VIEW TOP VIEW
0UTA [ 1] [14] outD
oUTA [1] ) 5] v NA- [ 2] [13] IND-
AN ’ 3] s [i2 nos
a- [2] ;M‘;;'g f 117] oure Voo [4]  MAx4495  [11] vee
INA+ [ 3] 6] me- INB+ [ 5 ] [10] INC+
Vee [4] 5] inB+ ing- 6| o] -
ouTs [7] 8] outc
SO/SOT23/UMAX
SO/TSSOP
Typical Operating Circuit Chip Information
; } MAX4493 TRANSISTOR COUNT: 81
~AAN, AN, MAX4494 TRANSISTOR COUNT: 159
ol 2 MAX4495 TRANSISTOR COUNT: 318
ol PROCESS: Bipolar
L
REF
DAC
rﬂ
0.1uF
= W
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S$SC70, Low-Power, General-Purpose,
Dual-Supply, Rail-to-Rail Op Amps

Package Information

3l—lym.ou
/ (aannn
]

1.00
H

TSSOP,NO PADS.EPS

COMMON _DIMENSION
[ INCHE:

T I— ) SEE DETAIL 1: - ¢ J
i | | i (g
s 2ol 425 ! A *Ej'

s
2!
P SSﬁR‘IéG E | JEDEC VARIATIONS

SIDE VIEW END VIEW MO-153 | N MILLIMETERS INCHES
IN. [ MAX._ | _MIN. [ _MAX.
o AB-T |14 490 | 510 | 193 | 201
025 — AB 16 490 | 510 | 193 | 201 |
BSC PARNRG , Lot AC 20 40 | 660 | 25p | 260
—I- ————— - WITH PLATING\ AD 24 70 1 7.90 %L
4 [aE 28 60 | 9.80 386 |
f { [ [
o cl c
DETAIL & BasE METAL— |

NOTES: LEAD TIP DETAIL
1. DIMENSIONS D AND E DO NOT INCLUDE FLASH

2. MOLD FLASH OR PROTRUSIONS NOT TO EXCEED 0.Smm PER SIDE S
3. CONTROLLING DIMENSION: MILLIMETER /VI /J K I /VI
4 MEETS JEDEC OUTLINE MO-153. SEE JEDEC VARIATIONS TABLE.

PROPRIETARY INFORMATION

. “N* REFERS TO NUMBER OF LEADS

THE LEAD TIPS MUST LIE WITHIN A SPECIFIED ZONE. THIS TOLERANCE T

ZONE IS DEFINED BY TWO PARALLEL PLANES. ONE PLANE IS THE SEATING PLANE, PACKAGE OUTLINE, TSSOP, 4.40 MM BODY
DATUM [-C-1; THE OTHER PLANE IS AT THE SPECIFIED DISTANCE FROM [-C-1 IN THE PRIVAL DOCUPENT CONTREL 0. A
DIRECTION INDICATED. 21-0066 e |A

0.20— |=— 3
< SYMBOL | _MIN MAX 3
b ‘¢@* . A 0.90 1.45
¢ 5 ; Al 0.00 0.15
PIN 1 z Aﬁ A2 0.90 1.30
Lm — L b 035 | 050
C 0.08 0.20
‘ f D 2.80 3.00
‘ T E 2.60 | 3.00
E1 1.50 1.75
E— - ~ -r—E & El L 0.35 0.55
! ¢ e 0.95 REF
| el 1.90 REF
TJ I LT a 0° [ 10

A AL

* i == :‘AI

NOTES:
1. ALL DIMENSIONS ARE IN MILLIMETERS,

N D2 7 D7 ) 4V

PROPRIETARY INFORMATION

3. PACKAGE OUTLINE EXCLUSIVE OF MOLD FLASH & METAL BURR. e
4, PACKAGE OUTLINE INCLUSIVE OF SOLDER PLATING. PACKAGE OUTLINE, SOT-23, 5L
S, MEETS JEDEC MO178. APPROVAL

DOCUMENT CONTROL NO.

21-0057

REV

C

A

MAXIMN 9
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MAX4493/MAX4494/MAX4495

SC70, Low-Power, General-Purpose,
Dual-Supply, Rail-to-Rail Op Amps

10

| ]

PN 1

lw—e —fw—e —]

it

b

‘Pma‘

SYMBOL

E
z
z
>
=

| o|o|o|S|ofo|o|uful S|

B
o]l
3

=
E 5 et e e P e e

NOTE:
ALL DIMENSIONS ARE IN MILLIMETERS

o o=

DIMENSIONS ARE INCLUSIVE OF PLATING
DIMENSIONS ARE EXCLUSIVE

OF MOLD FLASH & METAL BURR

ALL SPECIFICATIONS COMPLY TO EIAJ SC70
COPLANARITY 4 MILS. MAX.

=

o s

VI AKX VI

PROPRIETARY INFORMATI

Al TITLE:
PACKAGE OUTLINE, SC70, 5L
21-0076 s A
BHH HAOAR w
g 4
88 BEH
D 0°-g°
e LJ%L%
el el Yo L
INCHES ~ |MILLIMETERS INCHES ~ MILLIMETERS
MIN | MAX | MIN | MAX MIN | MAX | MIN | MAX | N |MS012
A10053]0069 135|175 D|0189(0.1971480[500 |8 | A
A1/0.004 |0.010 | 0.10 |0.25 D|0337[0.344]855/875]14| B
B|0.014 |0.019 | 0.35]|049 D[0386[0.394]| 9.80]10.00]16] C
C|0,007 ]0.010 | 0.19 025
e 0.050 127 NOTES:
E 0150|0157 | 3.80[4.00 1. D&E DO NOT INCLUDE MOLD FLASH
H[0.228[02441580[6.20]  * DD o c00ed
h[0.010 {0,020 | 0.25]0.50 3. LEADS TO BE COPLANAR WITHIN
102mn €004
L 10016 ]0050]0.40]127 4. CONTROLLING DIMENSION' MILLIMETER
S. MEETS JEDEC MSO012-XX AS SHOWN
IN ABOVE TABLE
6. N = NUMBER OF PINS
~, ) |1 _
(LKA oacact TaMILY OUTLIE: SO 15t |7 210041 4

SC70, 5L.EPS

Package Information (continued)
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S$SC70, Low-Power, General-Purpose,
Dual-Supply, Rail-to-Rail Op Amps

Package Information (continued)

»
£
S 2
ol o : SYMBOL | MIN MAX g
2 A 0.90 1.45 g
& ER AN Al 0.00 015 2
‘ _ L A2 0.90 1.30
— o 0.28 0.45
— c 0.09 0.20
‘ W D 2.80 3.00
£ 2.60 3.00
t—-—-—"+—-—q4— E E1 El 1.50 175
‘ L 0.10 0.60
P e 0.65 ref
| i—
PIN 1 el 195 ref
10, 00T - -
(SEE NOTE 7 ‘ % ﬁ o 0 10
—ei—] amt
D
C—|l—
NOTE:
1. ALL DIMENSIONS ARE IN MILLIMETERS.
FOOT LENGTH MEASURED REFERENCE TO FLAT FOOT
SURFACE PARALLEL TO DATUM “A’,
¢ 3. PACKAGE OUTLINE EXCLUSIVE OF MOLD FLASH & METAL BURR.
| 4. PACKAGE DUTLINE INCLUSIVE OF SOLDER PLATING.
T S. EIAJ REF. NUMBER” SC-74 (6 LEAD VERSION)
o 6. COPLANARITY 4 MILS. MAX.
A 7. PIN 1 LD, DOT IS 0.3 MM @ MIN. LOCATED ABOVE PIN 1.
l ¢ ; 8. MEETS JEDEC MO178.
! VI /1 X1 2V
PROPRIETARY IFGRMATION
e
PACKAGE OUTLINE, SOT-23, 8L
R T ST G =
1
‘ 21-0078 C /l
o
&
a
xS ‘“ JEDEC i
INCHES MILLIMETERS | [NCHES MILLIMETERS | |3

8 8
f MIN MAX MIN | MAX | MIN MAX_ | MIN | MAX
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NOTES: /VI /J X I /VI

1.D&E DO NOT INCLUDE MOLD FLASH. PROPRETARY D DRMATION
2.MOLD FLASH OR PROTRUSIONS NOT TO EXCEED 0.15MM (.006”). e
3. CONTROLLING DIMENSION:  MILLIMETERS. PACKAGE OUTLINE, 8L uMAX
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4.MEETS JEDEC MQ-187. APPROVAL ‘ TOCUMENT CONTROL NG
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