LMV331, LMV393, LMV339

Single, Dual, Quad General
Purpose, Low Voltage
Comparators

The LMV331 is a CMOS single channel, general purpose, low
voltage comparator. The LMV393 and LMV339 are dual and quad
channel versions, respectively. The LMV331/393/339 are specified
for 2.7 V to 5V performance, have excellent input common—-mode
range, low quiescent current, and are available in several space saving
packages.

The LMV331 is available in a 5-pin SC-70, a TSOP-5, and a
ULLGAS package. The LMV393 is available in a 8—pin Micro8™,
SOIC-8, and a UDFNS8 package, and the LMV339 is available in a
SOIC-14 and a TSSOP-14 package.

The LMV331/393/339 are cost effective solutions for applications
where space saving, low voltage operation, and low power are the
primary specifications in circuit design for portable applications.

Features

Guaranteed 2.7 V and 5 V Performance

Input Common-mode Voltage Range Extends to Ground
Open Drain Output for Wired—OR Applications

Low Quiescent Current: 60 uA/channel TYP @ 5 V
Low Saturation Voltage 200 mV TYP @ 5 V
Propagation Delay 200 ns TYP @ 5 V

These are Pb—Free Devices

Typical Applications

® Battery Monitors

® Notebooks and PDA’s

® General Purpose Portable Devices

® General Purpose Low Voltage Applications
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Figure 1. Inverting
— Comparator with Hysteresis
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ORDERING INFORMATION

See detailed ordering and shipping information in the package
dimensions section on page 13 of this data sheet.
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LMV331, LMV393, LMV339

MARKING DIAGRAMS
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LMV331, LMV393, LMV339

MAXIMUM RATINGS

Symbol Rating Value Unit

Vs Voltage on any Pin (referred to V- pin) 5.5 \Y
VDR Input Differential Voltage Range +Supply Voltage \%
Ty Maximum Junction Temperature 150 °C
Tstg Storage Temperature Range -65to 150 °C
TL Mounting Temperature (Infrared or Convection (1/16” From Case for 30 Seconds)) 260 °C
VEsD ESD Tolerance (Note 1) \%

Machine Model 100

Human Body Model 1000

Stresses exceeding Maximum Ratings may damage the device. Maximum Ratings are stress ratings only. Functional operation above the

Recommended Operating Conditions is not implied. Extended exposure to stresses above the Recommended Operating Conditions may affect
device reliability.

RECOMMENDED OPERATING CONDITIONS

Symbol Parameter Value Unit
Vee Supply Voltage Temperature Range (Note 2) 2.7t05.0 \%
TS Thermal Resistance °C/W

SC-70 280
TSOP-5 333
ULLGAS 340
Micro8 238
SOIC-8 212
UDFN8 350
SOIC-14 156
TSSOP-14 190

JEDEC) Field-Induced Charge-Device Model, applicable std. JESD22-C101-C (ESD FICDM std. of JEDEC).

Pp = (Tymax) — Ta)leya. All numbers apply for packages soldered directly onto a PC board.
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. Human Body Model, applicable std. MIL-STD-883, Method 3015.7. Machine Model, applicable std. JESD22-A115-A (ESD MM std. of

The maximum power dissipation is a function of Tax), 8ya.- The maximum allowable power dissipation at any ambient temperature is




LMV331, LMV393, LMV339

2.7V DC ELECTRICAL CHARACTERISTICS (All limits are guaranteed for Tp = 25°C, V¥ = 2.7V, V- =0V, Vgy = 1.35 V unless
otherwise noted.)

Parameter Symbol Condition Min Typ Max Unit
Input Offset Voltage Vio 1.7 9 mV
Input Offset Voltage Average Drift TcVio 5 uV/°C
Input Bias Current (Note 3) Ig <1 nA
Input Offset Current (Note 3) o <1 nA
Input Voltage Range Vem Oto2 \%
Saturation Voltage Vsar Isink €1 MA 120 mV
Output Sink Current lo Vo<15V 5 23 mA
Supply Current LMV331 lcc 40 100 uA
LMV393 70 140
LMV339 140 200
2.7V AC ELECTRICAL CHARACTERISTICS (Tp = 25°C, V+ = 2.7 V, R_ = 5.1 kQ, V- = 0 V unless otherwise noted.)
Parameter Symbol Condition Min Typ Max Unit
Propagation Delay - High to Low tPHL Input Overdrive = 10 mV 1000 ns
Input Overdrive = 100 mV 500
Propagation Delay - Low to High tPLH Input Overdrive = 10 mV 800 ns
Input Overdrive = 100 mV 200

3. Guaranteed by design and/or characterization.
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LMV331, LMV393, LMV339

5.0 V DC ELECTRICAL CHARACTERISTICS (All limits are guaranteed for Tp = 25°C, V¥ =5V, V- =0V, Vgy = 2.5 V unless

otherwise noted.)

Parameter Symbol Condition Min Typ Max Unit

Input Offset Voltage Vio Ta = -40°C to +85°C 1.7 9 mV

Input Offset Voltage Average Drift Ta = -40°C to +85°C 5 uv/°C

Input Bias Current (Note 4) Is Ta = -40°C to +85°C <1 nA

Input Offset Current (Note 4) lio Ta = -40°C to +85°C <1 nA

Input Voltage Range Vem Oto4.2 \%

Voltage Gain (Note 4) Ay 20 50 V/mV

Saturation Voltage Vsar IsINK < 4 MA 200 400 mV
Ta = -40°C to +85°C 700

Output Sink Current lo Vo<15V 10 84 mA

Supply Current LMV331 lcc 60 120 uA
Ta = -40°C to +85°C 150

Supply Current LMV393 lcc 100 200 uA
Ta = -40°C to +85°C 250

Supply Current LMV339 lcc 170 300 uA
Ta = -40°C to +85°C 350

Output Leakage Current (Note 4) Ta = -40°C to +85°C 0.003 1 uA

5.0 V AC ELECTRICAL CHARACTERISTICS (Ta =25°C,V* =5V, R_=5.1kQ, V- =0V unless otherwise noted.)

Parameter Symbol Condition Min Typ Max Unit
Propagation Delay - High to Low tPHL Input Overdrive = 10 mV 1500 ns
Input Overdrive = 100 mV 900
Propagation Delay - Low to High tpLH Input Overdrive = 10 mV 800 ns
Input Overdrive = 100 mV 200

4. Guaranteed by design and/or characterization.
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LMV331, LMV393, LMV339

TYPICAL CHARACTERISTICS
(Vcc =5.0V, Ta = 25°C, R = 5 kQ unless otherwise specified)
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Figure 3. LMV331Supply Current vs. Supply Figure 4. LMV331Supply Current vs. Supply
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Figure 5. Vgat vs. Output Current at Figure 6. Vgat vs. Output Current at
Vec =27V Vee=5.0V
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LMV331, LMV393, LMV339

NEGATIVE TRANSITION INPUT - Vg =27V

Timebase -600 Trigger
500 ns/div Stop 28 mV
5.00 kS 1.0GS/s Edge Negative

i
Measure P1:delay(C2) P2max(C1) PE--- P P& PE---
value 55938 ns 1amy

Figure 7. 10 mV Overdrive

Timebase  -200 Trigger
200 ns/div Stop 11.5 mV

2.00 kS 1.0 GS/s Edge Negative
T e 7 L
E At e

i

Measure PldedayiC2) PZmax(C1) P3--- P4--- [ FG---
alle 1.24148 ps 120 my

Figure 8. 20 mV Overdrive

Timebase  -600 Trigger
500 ns/div Stop 18 mV
5.00 kS 1.0GS/s Edge Negative

= ____'_____'__;ﬂ_mm TR e S A e R S

i
Measure Pldelay(C2) PZmax(C1) P3--- P4--- P5--- PE---
valg 207340 10z2my

Figure 9. 100 mV Overdrive
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LMV331, LMV393, LMV339

POSITIVE TRANSITION INPUT - Vgc =2.7V

Timebase  -400 Trigger
e 200 ns/div |- Stop =11.5mV
2.00 kS 1.0 GS/s Edge Positive
L i e e W S aE e i
gl “\
E \an g
Measure Pldeday(CZ) PZmax(Cl) P3--- P4 P3: P&
e 746060 18 my
Figure 10. 10 mV Overdrive
'i'imebése ; -300 Trigger
100 ns/div Stop -49.5 mV

1.00 kS 1.0 GS/s Edge Positive
Measure P1:delam(C2) P2meax(C1) [ P4 23 P
vlug 49957 ns 2.2my

Figure 11. 20 mV Overdrive
Timebase  -150 Trigger
....... 100 ns/div ... Stop 18 mV
1.00 kS 1.0 GS/s Edge Positive
i

Measure Pldeday(CZ) PZmax(Cl) P3--- P4 P3: P&
e 186850 1020mi

Figure 12. 100 mV Overdrive
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LMV331, LMV393, LMV339

NEGATIVE TRANSITION INPUT - Ve =5.0V

Timebase  -600 Trigger
500 ns/div Stop 28 mV
5.00 kS 1.0 GS/s Edge Negative
TS
o / "
RS e e At TP

[}

R R R T

i
Measure Pldeday(CZ) PZmax(Cl) P3--- Pd--- P3--- PGi---
e 1.24148 ps 120 my

Figure 13. 10 mV Overdrive

Timebase  -200 lTrigger
. 200 ns/div ... Stop 115mV
2.00 kS 1.0 GS/s Edge Negative
il
Ly .l jA/
Measure Pldeday(C2) PZmax(C1) P3--- P4--- [ FG---

valie 76320 1025 my

Figure 14. 20 mV Overdrive

Timebase  -600 i Trigger
500 ns/div Stop 18 mV
5.00 kS 1.0GS/s Edge Negative
c4 b
E o i m-‘/
[
Measure P defey(C2) P2 max(C1) [ [T [ PG

valle 50281 ns 1022 mé

Figure 15. 100 mV Overdrive
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LMV331, LMV393, LMV339

POSITIVE TRANSITION INPUT - Vgc =5.0V

‘Timebase  -400 Trigger
200 ns/div Stop -11.5mV
2.00 kS 1.0 GS/s Edge Positive

"
Ty W 1-\

[ I ST, i b " m " ity

\

|

|
| A

\,"er"“." el
Measure P1:delay(C2) PZmax(Cl) PE--- P4--- P5.--- PE:--
valug 75696 ns 0my
Figure 16. 10 mV Overdrive
fimebase E—300 Trigger
----- 100 ns/div | Stop -495mV
1.00 kS 1.0 GS/s Edge Positive
Measure Pldeday(CZ) PZmax(Cl) P3--- Pd--- P3--- PGi---
e 40837 ns 26my
Figure 17. 20 mV Overdrive
fimebase 5—150 Trigger
----- 100 ns/div -1 Stop 18 mV
1.00 kS 1.0 GS/s Edge Positive
e
[
Measure P defey(C2) P2 max(C1) [ [T [ PG

valle

18346 ns 101 8 mé

Figure 18. 100 mV Overdrive
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LMV331, LMV393, LMV339

APPLICATION CIRCUITS

Basic Comparator Operation

The basic operation of a comparator is to compare two
input voltage signals, and produce a digital output signal by
determining which input signal is higher. If the voltage on
the non—inverting input is higher, then the internal output
transistor is off and the output will be high. If the voltage on
the inverting input is higher, then the output transistor will
be on and the output will be low. The LMV331/393/339 has
an open—drain output stage, so a pull-up resistor to a positive
supply voltage is required for the output to switch properly.

The size of the pull-up resistor is recommended to be
between 1 k€2 and 10 k€. This range of values will balance
two key factors; i.e., power dissipation and drive capability
for interface circuitry.

Figure 19 illustrates the basic operation of a comparator
and assumes dual supplies. The comparator compares the
input voltage (ViN) on the non-inverting input to the
reference voltage (VRgr) on the inverting input. If Vyyis less
than VRgp, the output voltage (Vo) will be low. If Vi is
greater than VRgg then Vg will be high.

Vour
V+ —4—

Ve 7N

V+

+Viyo— +
3.0k

Vo

+VRgr 0— -

Figure 19.

Comparators and Stability

A common problem with comparators is oscillation due to
their high gain. The basic comparator configuration in
Figure 19 may oscillate if the differential voltage between
the input pins is close to the device’s offset voltage. This can
happen if the input signal is moving slowly through the
comparator’s switching threshold or if unused channels are
connected to the same potential for termination of unused
channels. One way to eliminate output oscillations or
‘chatter’ is to include external hysteresis in the circuit
design.

Inverting Configuration with Hysteresis
An inverting comparator with hysteresis is shown in
Figure 20.

o
o B § RpuLL-up
ViN
Vo

V, + RLoaD
ANV =
R3

Ro §

= Figure 20. Inverting
Comparator with
Hysteresis

When Vyy is less than the voltage at the non—inverting
node, V., the output voltage will be high. When Vpy is
greater than the voltage at V,, then the output will be low.
The hysteresis band (Figure 21) created from the resistor
network is defined as:

AV, =Vqy = Vg
where V11 and V1 are the lower and upper trip points,
respectively.

VT2 VT1

0 - -

ViN

Figure 21.

Vr1 is calculated by assuming that the output of the
comparator is pulled up to supply when high. The
resistances Ry and R3 can be viewed as being in parallel
which is in series with R, (Figure 22). Therefore V1 is:

Vee R
(R1 [ Rs) + Ry

VT1

V3 is calculated by assuming that the output of the
comparator is at ground potential when low. The resistances
R and R3 can be viewed as being in parallel which is in
series with Ry (Figure 23). Therefore V; is:

_ VeclRzl Ry)
R+ (R | R)

http://onsemi.com
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LMV331, LMV393, LMV339

Vo HIGH Vo LOW
+Vee +Veeo
R1
R1 R3
V12
V
T1 Ro Ra
R2
Figure 22. Figure 23.

Non-inverting Configuration with Hysteresis
A non-inverting comparator is shown in Figure 24.

+Veeo

VREFO— RpuLL-up
Vo
V V,
o AA——e RLoap

Figure 24.

The hysteresis band (Figure 25) of the non-inverting
configuration is defined as follows:

AV, = VecRi/R;

Vinz ViNg

VIN

Figure 25.

When V] is much less than the voltage at the inverting
input (VRgF), then the output is low. Ry can then be viewed
as being connected to ground (Figure 26). To calculate the
voltage required at Vyy to trip the comparator high, the
following equation is used:

Vref (R1 + RZ)
Vi =— ®—
Ra
When the output is high, Vi must less than or equal to
VRer (VIN £ VRgr) before the output will be low again
(Figure 27). The following equation is used to calculate the
voltage at VN to switch the output back to the low state:

_ Vier Ry + Ry) — VcR;

in2 R2
Vo LOW Vo HIGH
ViNt +Vee
R1 R2
VA = VRer Va = VRer
R2 R1
- Vinz
Figure 26. Figure 27.

Termination of Unused Inputs

Proper termination of unused inputs is a good practice to
keep the output from ‘chattering.” For example, if one
channel of a dual or quad package is not being used, then the
inputs must be connected to a defined state. The
recommended connections would be to tie one input to V¢
and the other input to ground.

http://onsemi.com
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LMV331, LMV393, LMV339

ORDERING INFORMATION

Order Number Number of Channels Specific Device Marking Package Type Shipping?

LMV331SQ3T2G Single CCA SC-70 3000 / Tape & Reel
(Pb-Free)

LMV331SN3T1G Single 3CA TSOP-5 3000 / Tape & Reel
(Pb-Free)

LMV331MU3TBG* Single 3C ULLGAS8 3000 / Tape & Reel
(Pb-Free)

LMV393DMR2G Dual V393 Micro8 4000 / Tape & Reel
(Pb-Free)

LMV393DR2G Dual V393 SOIC-8 2500 / Tape & Reel
(Pb-Free)

LMV393MUTAG* Dual CA UDFN8 3000 / Tape & Reel
(Pb-Free)

LMV339DR2G Quad LMV339 SOIC-14 2500/ Tape & Reel
(Pb-Free)

LMV339DTBR2G Quad LMV TSSOP-14 2500 / Tape & Reel
339 (Pb-Free)

tFor information on tape and reel specifications, including part orientation and tape sizes, please refer to our Tape and Reel Packaging
Specifications Brochure, BRD8011/D.
*Contact factory.

http://onsemi.com
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LMV331, LMV393, LMV339

PACKAGE DIMENSIONS

SC-88A, SOT-353, SC-70
CASE 419A-02

A ISSUE J NOTES:
1. DIMENSIONING AND TOLERANCING
_.I G |<__ PER ANSI Y14.5M, 1982.
2. CONTROLLING DIMENSION: INCH.
- 3. 419A-01 OBSOLETE. NEW STANDARD
| 419A-02.
4. DIMENSIONS A AND B DO NOT INCLUDE
5 ™ _f MOLD FLASH, PROTRUSIONS, OR GATE
: : BURRS.
S INCHES | MILLIMETERS
O, |, 3 i | om| N | mAX | miN | mAx
; ; A | 0071 [ 0.087 | 180 | 220
B | 0.045 | 0053 | 115 1.35
C | 0.031 [ 0.043 | 080 | 1.10
AJ L D | 0004 | 0012 | 010 | 030
G | 0.02BSC 0.65 BSC
DseL || 02(0.008 ®|B®| 6| oomBsc | 08850
J | 0004 | 0010 | 010 | 025
N K | 0.004 | 0012 | 010 | 030
N | 0.008REF 0.20 REF
f S | 0079 [ 0087 [ 200 [ 220

¥

S py S pay S |

"
L, Lt

f—

http://onsemi.com
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LMV331, LMV393, LMV339

PACKAGE DIMENSIONS

TSOP-5
CASE 483-02
ISSUE H
NOTE 5 D 5X
Bl \
M
2X [(OD]0.20( T
K—f
4‘? DETAIL Z
DETAIL Z

SEATING
PLANE

m TI J%ﬁa@/

SOLDERING FOOTPRINT*

1.9

l— —
0.074

0.95
0.037

NOTES:

1. DIMENSIONING AND TOLERANCING PER
ASME Y14.5M, 1994.

2. CONTROLLING DIMENSION: MILLIMETERS.

3. MAXIMUM LEAD THICKNESS INCLUDES
LEAD FINISH THICKNESS. MINIMUM LEAD
THICKNESS IS THE MINIMUM THICKNESS
OF BASE MATERIAL.

4. DIMENSIONS A AND B DO NOT INCLUDE
MOLD FLASH, PROTRUSIONS, OR GATE
BURRS.

5. OPTIONAL CONSTRUCTION: AN
ADDITIONAL TRIMMED LEAD IS ALLOWED
IN THIS LOCATION. TRIMMED LEAD NOT TO
EXTEND MORE THAN 0.2 FROM BODY.

MILLIMETERS
DIM| MIN | MAX
A 3.00 BSC
B 1.50 BSC
c | 090 | 110
D | 025 [ 050
G 0.95 BSC
H | 001 ] 010
J | 010 | 026
K | 020 | 060
L | 125 | 155
[ 0° | 10°
s | 250 | 3.00

0.094

.

0.7
0.028

) mm
SCALE 10:1 (inches)

*For additional information on our Pb—Free strategy and soldering
details, please download the ON Semiconductor Soldering and
Mounting Techniques Reference Manual, SOLDERRM/D.

http://onsemi.com
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LMV331, LMV393, LMV339

PACKAGE DIMENSIONS

UDFNS8 1.8x1.2, 0.4P
CASE 517AJ-01

ISSUE O
4_@4?_@ [B] NOTES
. DIMENSIONING AND TOLERANCING PER
010 |C | ASME Y14.5M, 1994.
| L1 } 2. CONTROLLING DIMENSION: MILLIMETERS.
PIN ONE 3. DIMENSION b APPLIES TO PLATED
REFERENCE —T [E] TERMINAL AND IS MEASURED BETWEEN
A 0.15 AND 0.30 mm FROM TERMINAL TIP.
DETAIL A 4. MOLD FLASH ALLOWED ON TERMINALS
‘ NOTE 5 ALONG EDGE OF PACKAGE. FLASH MAY
Em C NOT EXCEED 0.03 ONTO BOTTOM
TOP VIEW SURFACE OF TERMINALS.

5. DETAIL A SHOWS OPTIONAL
CONSTRUCTION FOR TERMINALS.

A3 MILLIMETERS
| 0.05|C ( )_| ¢ DIM[_MIN | MAX

A A | 045 | 055
L A1| 0.00 | 0.05
2] 005 [c] 4 sl o
Al1- SEATING b [ 0.15 | 0.25
SIDE VIEW PLANE b2 | 0.30 REF
D| 180BSC

E 1.20 BSC
e 0.40 BSC

r DETAILA L[ 045 055

) r_El ax L L1] 0.00 [ 0.03

1 . r L2 040REF

I[N

_f T = MOUNTING FOOTPRINT*

(L2) H H|ﬂ ] SOLDERMASK DEFINED
—»I |<— sxb

X 066
BOTTOM VIEW | 0.10 @[ Cc|A[B] 0722_.| —
0.05 M | C | NOTE 3 I:l I:l I:l I:l

DIMENSIONS: MILLIMETERS

*For additional information on our Pb—Free strategy and soldering
details, please download the ON Semiconductor Soldering and
Mounting Techniques Reference Manual, SOLDERRM/D.

http://onsemi.com
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<—D—>

Hg

A0 MILLIMETERS INCHES
DIM| MIN | NOM | MAX | MIN | NOM | MAX
PIN 11D e—»l |<— - — 1.10 - — | 0043
b sPL

SEATING

_T—| PLANE
(1 0.038 (0.0015)

LMV331, LMV393, LMV339

PACKAGE DIMENSIONS

Micro8™
CASE 846A-02
ISSUE H

NOTES
. DIMENSIONING AND TOLERANCING PER ANSI Y14.5M, 1982.
2. CONTROLLING DIMENSION: MILLIMETER.
3

. DIMENSION A DOES NOT INCLUDE MOLD FLASH, PROTRUSIONS OR GATE
BURRS. MOLD FLASH, PROTRUSIONS OR GATE BURRS SHALL NOT EXCEED 0.15
(0.006) PER SIDE.

. DIMENSION B DOES NOT INCLUDE INTERLEAD FLASH OR PROTRUSION.
INTERLEAD FLASH OR PROTRUSION SHALL NOT EXCEED 0.25 (0.010) PER SIDE.

IS

@f ="

L—m—»
o

. 846A-01 OBSOLETE, NEW STANDARD 846A-02.

>

Al 0.05 0.08 0.15 0.002 0.003 0.006

b | 025 0.33 0.40 0.010 | 0.013 | 0.016
|$| 0.08 (0-003)@| Tl B® | A©| c | 013 | 048 | 023 | 0.005 | 0.007 | 0.009
D | 290 3.00 3.10 0.114 | 0118 | 0.122
E | 290 3.00 3.10 0114 | 0118 | 0.122
e 0.65 BSC 0.026 BSC
L 040 | 055 | 070 0.016 | 0.021 | 0.028
He | 475 | 490 | 5.05 0.187 | 0.193 | 0.199

—l L

C

SOLDERING FOOTPRINT*
th;.é)441 4" 0003 85 &
(L
__UUUU

|

3.20 4.24 528
0.126 0.167 0.208

| —— |
-
|
I —
| —— |
I —

Uy
oes _ | |
€% 0.0256 SCALE 8:1 ( om )

inches

*For additional information on our Pb-Free strategy and soldering
details, please download the ON Semiconductor Soldering and
Mounting Techniques Reference Manual, SOLDERRM/D.
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LMV331, LMV393, LMV339

PACKAGE DIMENSIONS

SOIC-8 NB
CASE 751-07
ISSUE AJ

S [ 0250010 ®| Y @|

l«— m —>
2]

—C

+ PLANE

\ SEATING

Nx45°

[]0250010® || YO[ xO]

[ 010 (0.004 | %

|

Kl [

=0

SOLDERING FOOTPRINT*

[LDDE

0.275

_DD

shes 1

1.270
0.050

SCALE 6:1 (

w N

)

NOTES
. DIMENSIONING AND TOLERANCING PER

ANSI Y14.5M, 1982.

. CONTROLLING DIMENSION: MILLIMETER.
. DIMENSION A AND B DO NOT INCLUDE

MOLD PROTRUSION.

. MAXIMUM MOLD PROTRUSION 0.15 (0.006)

PER SIDE.

. DIMENSION D DOES NOT INCLUDE DAMBAR

PROTRUSION. ALLOWABLE DAMBAR
PROTRUSION SHALL BE 0.127 (0.005) TOTAL
IN EXCESS OF THE D DIMENSION AT
MAXIMUM MATERIAL CONDITION.

. 751-01 THRU 751-06 ARE OBSOLETE. NEW

STANDARD IS 751-07.

MILLIMETERS INCHES
MIN MAX MIN | MAX
4.80 5.00 | 0.189 | 0.197

3.80 4.00 | 0.150 | 0.157

1.35 1.75 | 0.053 | 0.069

0.33 0.51 | 0.013 | 0.020

1.27 BSC 0.050 BSC

0.10 0.25 | 0.004 | 0.010

0.19 0.25 | 0.007 | 0.010

0.40 1.27 | 0.016 | 0.050

0° 8 ° 0° 8 °
0.25 0.50 | 0.010 | 0.020

ngxu:ocom>E

5.80 6.20 | 0.228 | 0.244

*For additional information on our Pb—Free strategy and soldering
details, please download the ON Semiconductor Soldering and

Mounting Techniques Reference Manual, SOLDERRM/D.

http://onsemi.com
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LMV331, LMV393, LMV339

PACKAGE DIMENSIONS

ULLGAS, 1.5x1.5, 0.5P
CASE 613AG-01
ISSUE O

E] NOTES:
1. DIMENSIONING AND TOLERANCING PER
ASME Y14.5M, 1994.
2. CONTROLLING DIMENSION: MILLIMETERS.
3. DIMENSION b APPLIES TO PLATED TERMINAL
AND IS MEASURED BETWEEN 0.15 AND
0.30 mm FROM THE TERMINAL TIP.

MILLIMETERS

PIN ONE
REFERENCE\% (E] DIM|_ MIN | MAX
A —— [ 040
AT 0.00 | 0.05
0010 | C % l b | 020 | 030

b1 | 0.30 [ 0.40

D | 1.50BSC

[ o10] TOP VIEW E | 15085C

L[ 025 035

oos|c ¢ L1] 0.05REF
13| 0.15REF

| j A

—

8X || 0.05|C
I—I—I—l MOUNTING FOOTPRINT*

EATING
8X
7X 0.32 ~>‘ ’4— 0.51
PACKAGE i

SIDE VIEW A1 [C] BEANE
b1— _'I o] OUTLINE —
1 | | 3__[ b \[E tj L |
I:D __f + - 1.65

! —
il

agngn
Bie O
minln

(-

i

L3

n
vl
P

0.50
0.42 —> l«——
| _.I = |<_ PITCH
8x b DIMENSIONS: MILLIMETERS

L1

010 |C|A|B

| | *For additional information on our Pb-Free strategy and soldering
BOTTOM VIEW 0.05 | G| NOTE 3 details, please download the ON Semiconductor Soldering and
Mounting Techniques Reference Manual, SOLDERRM/D.

http://onsemi.com
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PACKAGE DIMENSIONS
SOIC-14
CASE 751A-03 —
ISSUE H 1. DIMENSIONING AND TOLERANCING PER
< A} 5 ANSI Y14.5M, 1982,
2. CONTROLLING DIMENSION: MILLIMETER.
8 3. DIMENSIONS A AND B DO NOT INCLUDE

“HHHHHHAH " MOLD PROTRUSION.

MAXIMUM MOLD PROTRUSION 0.15 (0.006)
PER SIDE.

_B_ . DIMENSION D DOES NOT INCLUDE

[-B-] P7p DAMBAR PROTRUSION. ALLOWABLE

DAMBAR PROTRUSION SHALL BE 0.127
|$| 0.2 (0'010)®| B® | (0.005) TOTAL IN EXCESS OF THE D

©)

'H—m—m DIMENSION AT MAXIMUM MATERIAL
1 H H H H 7 CONDITION.

—>| G I‘— _»/ . L_ MILLIMETERS| __INCHES

RXxas5° MIN | MAX | MIN | MAX
-C ‘T |<_ 855 | 8.75 |0.337 |0.344
L ]
i e 3 N
R £ L
—>|l<— D1apL K M J

3.80 [ 4.00 |0.150 |0.157
SEATING
[ ]0.25 00100 @[ T[B ®[AG|

>

o

035 | 0.49 |0.014 |0.019
040 | 1.25 |0.016 |0.049
1.27 BSC 0.050 BSC
0.19 | 0.25 |0.008 |0.009
0.10 | 0.25 |0.004 |0.009

0° 7° 0° 7°
5.80 | 6.20 |0.228 |0.244
0.25 | 0.50 |0.010 |0.019

1.35 | 1.75 |0.054 |0.068
PLANE

:u-ugxr-m-noom>§

SOLDERING FOOTPRINT*

14X—+_::I 1 -
- )
|:I | _E’_IPITCH
- =

DIMENSIONS: MILLIMETERS

*For additional information on our Pb—Free strategy and soldering
details, please download the ON Semiconductor Soldering and
Mounting Techniques Reference Manual, SOLDERRM/D.

http://onsemi.com
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PACKAGE DIMENSIONS

14X K REF

TSSOP-14
CASE 948G-01
ISSUE B
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NOTES
. DIMENSIONING AND TOLERANCING PER

ANSI Y14.5M, 1982.

. CONTROLLING DIMENSION: MILLIMETER.
. DIMENSION A DOES NOT INCLUDE MOLD

FLASH, PROTRUSIONS OR GATE BURRS.
MOLD FLASH OR GATE BURRS SHALL NOT
EXCEED 0.15 (0.006) PER SIDE.

. DIMENSION B DOES NOT INCLUDE

INTERLEAD FLASH OR PROTRUSION.
INTERLEAD FLASH OR PROTRUSION SHALL
NOT EXCEED 0.25 (0.010) PER SIDE.

. DIMENSION K DOES NOT INCLUDE DAMBAR

PROTRUSION. ALLOWABLE DAMBAR
PROTRUSION SHALL BE 0.08 (0.003) TOTAL
IN EXCESS OF THE K DIMENSION AT
MAXIMUM MATERIAL CONDITION.

. TERMINAL NUMBERS ARE SHOWN FOR

REFERENCE ONLY.

. DIMENSION A AND B ARE TO BE

DETERMINED AT DATUM PLANE -W-.

MILLIMETERY __INCHES
DIM[ MIN | MAX | MIN | MAX
A | 490 | 5.10 [0.193 [0.200
B | 430 | 450 |0.169 [0.177
c| ——[120| ——-[0.047
D | 0.05 | 0.15 |0.002 [0.006
F | 050 | 0.75 [0.020 [0.030
G| 065BSC | 0.026BSC
H | 050 | 0.60 |0.020 [0.024
J | 0.09 | 0.20 [0.004 |0.008
J1| 0.09 | 0.16 [0.004 |0.006
K | 0.19 | 0.30 [0.007 [0.012
K1| 019 | 0.25 [0.007 [0.010
L | 640BSC | 0.252BSC
m]| o°f 8°[ o0°] 8°
0.65
PITCH

DIMENSIONS: MILLIMETERS

*For additional information on our Pb—Free strategy and soldering
details, please download the ON Semiconductor Soldering and
Mounting Techniques Reference Manual, SOLDERRM/D.

http://onsemi.com
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Micro8 is a trademark of International Rectifier.
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