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Description Pin Assignments

The AP393 consists of two independent precision voltage (Top View )

comparators with an offset voltage specification as low as outpuT1 [I]° B Vv

2.0mV max for two comparators which were designed INVERTING INPUT 1 [Z] 7] U

specifically to operate from a single power supply over a NON-INVERTING INPUT 1 [3] AP393 5] IN &NG INPUT 2

wide range of voltages. Operation from split power supplies GND [4] &[5, NON-INVERTING INPUT 2

is also possible and the low power supply current drain is
independent of the magnitude of the power supply voltage.
These comparators also have a unique characteristic in that
the input common-mode voltage range includes ground,
even though operated from a single power supply voltage.

Application areas include limit comparators, simple analog to
digital converters; pulse, squarewave and time delay o N\
generators; wide range VCO; MOS clock timers;

PDIP:

multivibrators and high voltage digital logic gates. The \
AP393 is designed to directly interface with TTL and CMOS.

When operated from both plus and minus power supplies;
the AP393 will directly interface with MOS logic where their
low power drain is a distinct advantage over sta‘jar

comparators. . -
r Q :
Features ‘ * _ High precision comparators
* “Reduce S drift over temperature
_ ‘ N Eliminates need for dual supplies

*  Wide supply Aliows sensing near ground

o Voltage range: 2.0V to 3 & Compatible with all forms of logic

o Single or dual suppliegi#1.0V to +18V

Power drain suitable for battery operation
¢ Very low supply current.drain (0. 4mA) indepe
supply voltage

e Low input bias;%rrent: A

¢ Low input offs rent: £5nA

¢ Maximum offset voltage: +3mV

e Inputco de voltage ran round

< Differential |nput ltage ran the power supply

volt

. ag%\put saturation 250 at 4mA

. %oll}ge com Ie with, TTL, DTL, ECL, MOS and
C logic system

« Lead Free packages: SOP-8L and PDIP-8L

e SOP-8L and PDIP-8L: Available in “Green” Molding

Compound (No Br, Sh)
¢ Lead Free Finish/RoHS Compliant (Note 1)

Notes: 1. EU Directive 2002/95/EC (RoHS). All applicable RoHS exemptions applied. Please visit our website at
http://lwww.diodes.com/products/lead_free.html.
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Typical Circuit (Vcec=5.0Vpc)
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Typical Circuit (Continued) (Vcc=5.0Vpc)
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Typical Circuit (Continued) (Vcc=5.0Vpc)
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Typical Circuit (Continued) (Vcc=5.0Vpc)
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Typical Circuit (Continued) (Vcc=5.0Vpc)
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Split-Supply Applications (V= +15Vpc and V™ =-15 Vp¢)
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Functional Block Diagram
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Pin Desc(pthﬂs
Pin Name Pin # Description
(@) 1 Channel 1 Output
INVE G INPUT 1 2 Channel 1 Negative Input
NON-INVERTING INPUT 3 Channel 1 Positive Input
GND N 4 Ground
NON-INVERTING INPUT 2 5 Channel 2 Positive Input
INVERTING INPUT 2 6 Channel 2 Negative Input
OUTPUT 2 7 Channel 2 Output
A 8 Vee
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Absolute Maximum Ratings
Symbol Parameter Rating Unit
Vee Supply Voltage 36 Vv
Vin Differential Input Voltage (Note 9) 36 V
ViN Input Voltage -0.3 to +36 Vv
lcc Input Current (Vin-0.3V) (Note 4) 50> mA
N PDIP-8L 780
P D Note 2
Pp ower Dissipation (Note 2) SOP-8L mw
Output Short-Circuit to Ground (Note 3) in
Top Operating Junction Temperature Range 0to +70 °C
Tst Storage Temperature Range 540 +150 °c
N
Wi
Electrical Characteristics (Vcc=5V, Ta= 25°C, unless otherwise stated) \
Symbol Parameter Conditions Min Typ. Max Unit
Vorrser  |Input Offset Voltage (Note 10) 1.0 5.0 mV
Iin(+) or Iy tput In Llnear -’
lsias Input Bias Current RanQ Vem 0 25 250 nA
lorEseT Input Offset Current NGE _‘\(1( ) Vem = 0V & 5.0 50 nA
Input Common Mode Voltage * ~ 30V (Note 7) 0 i V15 v
Range
- 04 1
lcc Supply Current i 1 55 mA
Voltage Gain 50 200 - V/mV
Large Signal nse Time = 1t - 300 - ns
w 5.2kQ
Res e Time Vg = 5V, RL=5.1kQ (Note 8) - 1.3 - us
. Vin() = 1V, Vin(+) = 0,
logsink) |nk Current Vo < 1.5V 6.0 16 - mA
Vin(-) = 1V, Vin(+) = 0,
VSA\ Satura n Volta lsmk < 4MA 250 400 mV
%‘gutput Le@ rrent Vin(-) =0, Vin(+) = 1V, Vo = 5V - 0.1 - nA
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Electrical Characteristics (Continued)

(VCC = 5V) (Note 5)

Symbol Parameter Conditions Min Typ. Max Unit
Vorrser  |Input Offset Voltage (Note 10) - - 9 mV
lorrseT Input Offset Current Iin(+) -In(-), Vem = 0V - = NO nA
Iin(+) or Iin(-) with Output In Linear P
Isias Input Bias Current Range, Vcm = 0V - : wo nA
(Note 6)
Input Common Mode Voltage V* =30V (Note 7) 0 V20 Vv
Range
. Vin(-) =1V, Vin(+) = 0, \
Vsat Saturation Voltage Ik < AMA g 70 mV
-) = +) =
loeay  |Output Leakage Current VinG) =0, Vin(*) = 1V, / - ’ 1.0 HA
Vo =30V
. . Keep All ViN's > OVa(or Vi 4if Used), ’
Differential Input Voltage (Note 9) 36 \%

Notes: 2. For operating at high temperatures, the AP393 must be déi rtximu junction temperature and a
thermal resistance of 170°C/W which applies for the device in a printed circuit ,operating in a still air
ambient.The low bias dissipation and the “ON-OFF” ch eristic of the outputs keeps the chip dissipation very small.
(Pp<100mW), provided the output transistors are.allowe turate s i

3. Short circuits from the output to V* can cause ex‘ssi and eventu

destruction. When considering short circuits to
e

tely. 2 independei gnitude of V*.
ltage at ar§t of the inputdeads is drive gative. It is due to the collector-base

junction of the input PNP transistors becoming forward biased and thereby acting as input diode clamps. In addition to this
diode action, there is also lateral NPN.parasitic transistor action on the € chip. This transistor action can cause the output
voltages of the comparators to g the V" veliage level (or to'ground fo ge overdrive) for the time duration that an input
is driven negative. This is not destructive and normal output,states will re-establish when the input voltage, which is negative,
again returns to a value gr
. The AP393 temperature specifications,are limited to
. The direction of the inpl

ground, the maximum output current is app.
4, This input current will only exist when the

< +70°C.
input stage. This current is essentially constant, independent of
the state of the output.so ading'change exists ondthe reference or input lines.

upper end of th
independent of t
. The respofise time cified is for a 1vut step with 5mV overdrive. For larger overdrive signals 300ns can be obtained,
see typical performance’ characteristics section.
. Positive exeursions of input voltage may exceed the power supply level. As long as the other voltage remains within the
common-mode range, the co or will prb\/ide a proper output state. The low input voltage state must not be less than -0.3V

5
6
7
8
9
0 r 0.3\, below the magnitdde egative power supply, if used).
A
V 3

At output switch point, Vo ~ Rs=0Q with V" from 5V to 30V; and over the full input common-mode range (0V to V*-1.5V),
t 25°C.
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Typical Performance Characteristics
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Application Information

The AP393 is high gain, wide bandwidth devices, like most comparators, can easily oscillate if the output lead is inadvertently
allowed to capacitively couple to the inputs via stray capacitance. This shows up only during the output voltage transition
intervals as the comparator change states. Power supply bypassing is not required to solve this problem. Standard PC board
layout is helpful as it reduces stray input-output coupling. Reducing the input resistors to < 10kQ redug e feedback signal
levels and finally, adding even a small amount (1.0 to 10 mV) of positive feedback (hysteresis) causés such a rapid transition
that oscillations due to stray feedback are not possible. Simply socketing the IC and attaching resistors to the pins will cause
input-output oscillations during the small transition intervals unless hysteresis is used. If the input signali ulse waveform,
with relatively fast rise and fall times, hysteresis is not required. All input pins of any unused.comparators should be tied to
the negative supply.

The bias network of the AP393 establishes a drain current independent of the magnitude of the power supply voltage over
the range of from 2.0 Vpc to 30 Vpe. It is usually unnecessary to use a bypass capacitor acrossthe power su line.

prevent the input voltages from going negative more than -0.3 Vpc (at 2 mp diode can be used as shown in

the applications section. & / A

The output of the AP393 is the uncommitted collector of a grounde i M output *an tor. ny collectors can be
tied together to provide an output OR’ing function. An output pul can be co@ec ed toany available power supply
voltage within the permitted supply voltage range and theré.is iction on this'veltage due to the magnitude of the

voltage applied to the V* terminal of the AP393 package. T tput can also be used as a simple SPST switch to ground
(when a pull-up resistor is not used). The amount of current the.output device sink'is limited by the drive available (which

The differential input voltage may be larger than V+ without damaging the devi ). Protew smla be p\rovided to
ﬂ] input clal
) 2

is independent of V") and the B of this device. When the'm urrent limit isireached’(approximately 16mA), the output
transistor will come out of saturation and the out tage will rise vep/ raN tput saturation voltage is limited by
the approximately 60Q rsar of the output transistar. The low offset voltage of the gutput transistor (1.0 mV) allows the output
to clamp essentially to ground level for small loa rrents. p &
( ‘ »
s >
y \
D
>
\ <2 5
N (/
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Ordering Information

AP393XX-X

|

Paclking ‘_/I \

PR®E

| Package | | Lead Free | |
S : SOP-8L L : Lead Free U : Tube V
N : PDIP-8L G : Green 13: Tie&&
_ b | Faslaging Tube 13” Tape and Reel
Device Quantity Part Number Quantity Part Number
Code (Note 11) . .
Suffix Suffix
AP393SL-13 S SOP-8L NA NA ‘2500/Tape & Rc,f -13
AP393SG-13 S SOP-8L NA NA el ¢ -13
AP393NL-U N PDIP-8L 60 NA NA
AP393NG-U N PDIP-8L 60 NA NA
Notes: 11. Pad layout as shown on Diodes Inc. suggested pad layout P02001, whicl&awnd on our website at

http://www.diodes.com/datasheets/ap02001.pdf.

Marking Information

F |

A
Vv

(1) SOP-8L P
( qb'p View)
%,
Q E i EL E 3
Logo — )1 YY : Year : 08, 09,10~
< WW : Week : 01~52; 52
A Ve g AP393 represents 52 and 53 week
YY WW X X .
X : Internal Code
—» G : Green
L : Lead Free

O
(Zw“ o

(\QQVBI 3 4

(Top View)

Part Number 4—7

AP393

8l _[7] [o] 9]

YY WW X X

YY : Year: 08, 09,10~
WW : Week : 01~52; 52
represents 52 and 53 week
X : Internal Code

—» G : Green
L : Lead Free
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Package Outline Dimensions (All Dimensions in mm)

(1) Package type: SOP- 8L

[
[
OL\IS/O 25

o

Land Pattern Recommendation
Unit: mm;

) ( N, & V
)]

L O - 4 P ‘

o 9,02/:53

[0
cilesl )

Q BESARSARNE R
V L

7'(4x) 2.54typ 17&

7‘7J 0.20/0.36
|
[\ |
| |
M

1 |
] | |
|

(
(2) Package type: PDIP- 8

5.33Mox.

2.92/3.81

‘
|

|
‘ { 0.38Min}
| |

0.36/0.56 ‘ 0.81/1.14 8.38/9.40
T T

|
0.71/0.97 ||
-

1.4/1.65
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IMPORTANT NOTICE

DIODES INCORPORATED MAKES NO WARRANTY OF ANY KIND, EXPRESS OR IMPLIED, WITH REGARDS TO THIS
DOCUMENT, INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A
PARTICULAR PURPOSE (AND THEIR EQUIVALENTS UNDER THE LAWS OF ANY JURISDICTION).

changes without further notice to this document and any product described herein. Diodes Incorporated does‘not assume any liability
arising out of the application or use of this document or any product described herein; neither does DiodeS Incorporated convey any
license under its patent or trademark rights, nor the rights of others. Any Customer or user of this doctimentior products described
herein in such applications shall assume all risks of such use and will agree to hold Diodes Incorporated ardﬁe companies
whose products are represented on Diodes Incorporated website, harmless against all damages.

Diodes Incorporated and its subsidiaries reserve the right to make modifications, enhancements, improvement@tions or other

rc through unauthorized
sales channel.
Should Customers purchase or use Diodes Incorporated products for any unintended application,\;omers shall
indemnify and hold Diodes Incorporated and its representatives harmless against all clai ages, expen nd attorney fees
arising out of, directly or indirectly, any claim of personal injury or death associated intended or un% application.
Ty

Products described herein may be covered by one or more United States, in%a@nal or foreign patents pending. Product names

and markings noted herein may also be covered by one or more United States, intérnational or forei(emaks. /
LIFE SUPPOR v > N

components in life t devices or systems without
ed. As useéd herein:

‘ O
\ & \
2. support or sustain life and whose failure to perform when properly used in ﬁpcordance with instructions for use provided

in the labeling can be reasona xpecteq‘go result in significant inju e user.

Diodes Incorporated products are specifically not authorized forus
the express written approval of the Chief Executive Officer of Di

A. Life support devices or systems are devices or syster‘ Which:

1. are intended to implant into the body, N

nent in a Iif&upport devic ystem whose failure to perform can be reasonably expected
port device or to affect its.safety. or effestiveness.

B. A critical component is any com
to cause the failure of the life

necessary expertise in the s and regulatory ramifications of their life support devices or
sponsible for all legal, regulatory and safety-related requirements
concerning their products and any use of Diodes of| ducts in such safety-critical, life support devices or systems,
notwithstanding any devi ystems-related info upport that may be provided by Diodes Incorporated. Further,

Customers must fully indem Diodes Incorp d'its representatives against any damages arising out of the use of Diodes
Incorporated proddcts in such s

ty-critical, life support devices or systems.
Copyright © 2011, Diodes Incorporate! ) ¢

€
www.diodes.co 4
V S

Customers represent that they_ha
systems, and acknowledg agree, that they are ‘solel
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