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RRIO 1.8 V High-Speed Push-Pull Output Comparator

Features

Propagation Delay: 35 ns

Low Current Consumption: 58 pyA

Rail-to-Rail Inputs and Output

Push-Pull Output

Supply Operation From 1.8 Vto 5V

Wide Temperature Range: -40 °C to 125 °C
High ESD Tolerance: 6 kV HBM, 1.5 kV CDM
Latch-Up Immunity: £200 mA

SOT 23 - 5L Package

Applications

Telecom

Instrumentation

Testing Equipment

Testing and Measurement
Signal Conditioning
High-Speed Sampling Systems

Portable Communication Systems

Typical Application Circuit

5V

R2

General Description

The AWS79101 single comparator features high-
speed response time with rail-to-rail inputs. With a
supply voltage specified from 1.8 V to 5 V, this
comparator can operate over a wide temperature
range: -40 °C to 125 °C.

The AWS79101 comparator offers micropower
consumption as low as a few tens of microamperes
thus providing an excellent ratio of power
consumption current versus response time.

The AWS79101 includes push-pull outputs and is
available in small packages (SOT 23 — 5L).

20kQ R
20kQ
5Vv
C,=0.1uF
Rs I—_|_
20kQ =
+ . -
awinic
AWS79101 D ouTt
AAA
vvy
Co b R:
100pF I 6.8kQ

Figure 1 Typical Application of AWS79101
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Pin Configuration And Top Mark
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Figure 2 Pin Configuration
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Pin Definition

No. NAME DESCRIPTION
1 ouT Output
2 V- Negative (low) supply or ground (for single-supply operation)
3 IN+ Noninverting input
4 IN- Inverting input
5 V+ Positive (high) supply
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Functional Block Diagram
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Figure 3 Functional Block Diagram
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Typical Application Circuits
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Figure 4 AWS79101 Application Circuit

® Notice for typical application circuits:
1. Bypass capacitors C1is used to reduce the coupled noise by providing a low-impedance path to ground.
So low-ESR, 0.1 pyF ceramic bypass capacitors are necessary between each supply pin and ground,

placed close to the device, but far away from input traces.

Ordering Information

DR Environmental Delive
Part Number | Temperature Package Marking | Sensitivity . ry
Information Form
Level
3000 units/
AWS79101STR | -40°C ~125°C SOT 23 - 5L XCH9 MSL1 RoOHS+HF
Tape and Reel
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Absolute Maximum Ratings (NOTED
PARAMETERS RANGE
Supply voltage, Vs = (V+) - (V-)NOTED) 55V
Differential input voltage (NOTE2) 5V
Input voltage range (V-)-0.3Vto (V+)+0.3V

Operating temperature range -40°Cto125°C

Storage temperature Tstc -65 °C to 150 °C
Junction temperature Tuivax 150 °C
Lead temperature (soldering 10 seconds) 260 °C

NOTEL: Conditions out of those ranges listed in "absolute maximum ratings" may cause permanent damages
to the device. In spite of the limits above, functional operation conditions of the device should within the ranges
listed in "recommended operating conditions”. Exposure to absolute-maximum-rated conditions for prolonged
periods may affect device reliability.

NOTEZ2: Input pins are diode-clamped to each power supply. Input signals that may extend more than 0.5 V
beyond the supply rails must be current limited to 10 mA or less.

ESD Rating and Latch Up

PARAMETERS VALUE UNIT
HBM (Human Body Model) (NOTE 3) 16 kv
CDM (NOTE 4) 1.5 kV
+IT: 200
Latch-U (NOTE 5) mA
afen--p IT: -200

NOTE3: The human body model is a 100 pF capacitor discharged through a 1.5 kQ resistor into each pin. Test
method: ESDA/JEDEC JS-001-2017

NOTE4: Test method: ESDA/JEDEC JS-002-2018
NOTES: Test method: JEDEC78E
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Thermal Information
THERMAL METRICS
SYMBOL PARAMETER VALUE UNIT
Resa Junction-to-ambient thermal resistance 280 °C/W
ReJss Junction-to-board thermal resistance 124 °C/W
Reusc Junction-to-case (top) thermal resistance 149 °C/W
Yot Junction-to-top characterization parameter 142 °C/W
Yis Junction-to-board characterization parameter 211 °C/W
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Electrical Characteristics

Electrical characteristics at Vcc = 2 V, Ta = 25 °C, and full Vcm range(unless otherwise specified)

TEST
SYMBOL PARAMETER CONDITION® Ta MIN | TYP | MAX | UNIT
25°C 0.5 6
Vio Input offset voltage mV
-40°C ~125°C 7
AVio/AT Input offCIsr?f‘E[voltage 40 °C ~125 °C 3 20 | pvrc
lio Input offset current® 25°C *1 pA
le Input bias current@ 25°C *1 pA
No load, output &Y 50
hlgh,VCM :OV _40 oC ____125 OC 105
lcc Supply current MA
No load, output low, & C 55
Vew=0V -40 °C ~125 °C 110
Source 25°C 14 mA
Isc Short-circuit current
Sink 25°C 12 mA
25°C 1.95
VoH Output voltage high Isource = 1 MA \Y,
-40°C~125°C | 1.80
25°C 40
VoL Output voltage low Isink = 1 mA mV
-40°C ~125°C 120
CMRR Common mogg 0<Vem<2V 25 °C 70
rejection ratio 4B
SVR Supply voltage AVec=2 V1o 5V 25 °C 80
rejection
Vem =0V, f=10kHz,
CL =50 pF, 25°C 38
Propagation delay, | overdrive = 100 mV
TeLH low to high output
level ® Vem =0V, f=10kHz,
CL =50 pF, 25°C 48
overdrive = 20 mV
ns
Vem =0V, f=10kHz,
CL =50 pF, 25°C 38
Propagation delay, | overdrive = 100 mV
TerL high to low output
level @) Vem =0V, f=10kHz,
CL =50 pF, 25°C 50
overdrive = 20 mV
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SYMBOL

PARAMETER

TEST
CONDITION®

Ta

MIN

TYP | MAX | UNIT

T

Fall time

f=10 kHz,

CL =50 pF,

RL =10 kQ,
overdrive = 100 mV

25°C

Tr

Rise time

f=10 kHz,

CL =50 pF,

RL =10 kQ,
overdrive = 100 mV

25°C

ns

NOTES:

(1) All values over the temperature range are guaranteed through correlation and simulation. No production
test is performed at the temperature range limits.

(2) Maximum values include unavoidable inaccuracies of the industrial tests.

(3) Response time is measured 10%/90% of the final output value with the following conditions: inverting
input voltage (IN-) = Vem and non-inverting input voltage (IN+) moving from Vem - 100 mV to Vewm + overdrive.
(4) Response time is measured 10%/90% of the final output value with the following conditions: inverting
input voltage (IN-) = Vem and non-inverting input voltage (IN+) moving from Vem + 100 mV to Vewm - overdrive.
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Electrical characteristics at Vcc = 3.3 V, Ta= 25 °C, and full Vem range(unless otherwise specified)

SYMBOL PARAMETER TEST CONDITION® Ta MIN | TYP | MAX | UNIT
25°C 0.5 6
Vio Input offset voltage mV
-40°C ~125°C 7
AVio/aT | Mput Offjsﬁftt"o"age -40 °C ~125 °C 3 | 20 |pvrc
lio Input offset current® 25°C +1 pA
IT: Input bias current® 25°C 1 pA
No load, output high, 25°C 52
Vew=0V 140 °C ~125°C 85
lec Supply current MA
No load, output low, %V d 57
Vew=0V -40 °C ~125°C 90
Source 25°C 39 mA
Isc Short-circuit current
Sink 25°C 28 mA
25°C 3.27
VoH Output voltage high Isource = 1 MA \Y
-40°C ~125°C | 3.10
25°C 25
VoL Output voltage low lsink = 1 MA mV
-40°C ~125°C 100
CMRR Common mode 0<Vou<33V 25 °C 75
rejection ratio
dB
SVR Supply voltage AVec=2V1to 5V 25 °C 80
rejection
Vem =0V, f=10 kHz,
CL = 50 pF, 25°C 40
Propagation delay, overdrive = 100 mV
Teun low to high output
level ® Vem =0V, f=10 kHz,
CL = 50 pF, 25°C 50
overdrive = 20 mV
ns
Vem =0V, f=10 kHz,
CL =50 pF, 25°C 40
Propagation delay, overdrive = 100 mV
TeHL high to low output
level @ Vem =0V, f=10 kHz,
CL =50 pF, 25°C 55
overdrive = 20 mV

www.awinic.com

10 ©2023 Shanghai Awinic Technology Co., Ltd. All Rights Reserved




AWS79101
Jul. 2023 V1.0

SYMBOL

PARAMETER

TEST CONDITION®

Ta

MIN

TYP | MAX | UNIT

T

Fall time

f=10 kHz,

CL =50 pF,

RL =10 kQ,
overdrive = 100 mV

25°C

Tr

Rise time

f=10 kHz,

CL =50 pF,

RL =10 kQ,
overdrive = 100 mV

25°C

ns

NOTES:

(1) All values over the temperature range are guaranteed through correlation and simulation. No production
test is performed at the temperature range limits.

(2) Maximum values include unavoidable inaccuracies of the industrial tests.

(3) Response time is measured 10%/90% of the final output value with the following conditions: inverting
input voltage (IN-) = Vem and non-inverting input voltage (IN+) moving from Vcm - 100 mV to Vewm + overdrive.
(4) Response time is measured 10%/90% of the final output value with the following conditions: inverting
input voltage (IN-) = Vem and non-inverting input voltage (IN+) moving from Vem + 100 mV to Vewm - overdrive.
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Electrical characteristics at Vcc =5V, Ta = 25 °C, and full Vem range(unless otherwise specified)

SYMBOL PARAMETER TEST CONDITION® Ta MIN | TYP | MAX | UNIT
25°C 0.5 6
Vio Input offset voltage mV
-40°C ~125°C 7
AVio/AT Input ofzsr?fttvoltage 40 °C ~125 °C 3 20 | uvic
lio Input offset current®? 25°C 1 pA
IT: Input bias current® 25°C +1 pA
No load, output high, 25°G 55
Vew=0V -40 °C ~125°C 90
lcc Supply current MA
No load, output low, “am 62
Vem=0V -40 °C ~125 °C 95
Source 25°C 72 mA
Isc Short-circuit current
Sink 25°C 46 mA
25°C 4.92
VoH Output voltage high Isource = 4 mA V
-40°C~125°C | 4.70
25°C 80
VoL Output voltage low Isink = 4 mA mV
-40°C ~125°C 200
CMRR Common mode 0<Vem<5V 25 °C 80
rejection ratio
dB
SVR Supply voltage AVec=2 V1o 5V 25°C 80
rejection
Vem =0V, f=10 kHz,
CL =50 pF, 25°C 40
Propagation delay, overdrive = 100 mV
TeLH low to high output
level @) Vem =0V, f=10 kHz,
CL =50 pF, 25°C 52
overdrive = 20 mV
ns
Vem =0V, f=10 kHz,
CL =50 pF, 25°C 40
Propagation delay, overdrive = 100 mV
TeHL high to low output
level @ Vem =0V, f=10 kHz,
CL =50 pF, 25°C 60
overdrive = 20 mV
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SYMBOL

PARAMETER

TEST CONDITION®

Ta

MIN

TYP | MAX | UNIT

T

Fall time

f=10 kHz,

CL= 50 pF,

RL =10 kQ,
overdrive = 100 mV

25°C

Tr

Rise time

f=10 kHz,

CL =50 pF,

RL =10 kQ,
overdrive = 100 mV

25°C

ns

NOTES:

(1) All values over the temperature range are guaranteed through correlation and simulation. No production
test is performed at the temperature range limits.

(2) Maximum values include unavoidable inaccuracies of the industrial tests.

(3) Response time is measured 10%/90% of the final output value with the following conditions: inverting
input voltage (IN-) = Vem and non-inverting input voltage (IN+) moving from Vcm - 100 mV to Vewm + overdrive.
(4) Response time is measured 10%/90% of the final output value with the following conditions: inverting
input voltage (IN-) = Vem and non-inverting input voltage (IN+) moving from Vem + 100 mV to Vewm - overdrive.
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Typical Characteristics
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PCB Layout Consideration

For the optimal performance of the device, good PCB layout practices are needed, here are some guidelines:

Use a printed circuit board (PCB) with a good, unbroken low-inductance ground plane.
Place a decoupling capacitor (0.1 yF ceramic, surface-mount capacitor) as close as possible to Vcc.
On the inputs and the output, keep lead lengths as short as possible to avoid unwanted parasitic feedback
around the comparator. Keep inputs away from the output.
Solder the device directly to the PCB rather than using a socket.
5. For slow-moving input signals, take care to prevent parasitic feedback. A small capacitor (1000 pF or less)

placed between the inputs can help eliminate oscillations in the transition region. This capacitor causes
some degradation to propagation delay when the impedance is low. The topside ground plane runs
between the output and inputs.

6. The ground pin ground trace runs under the device up to the bypass capacitor, shielding the inputs from
the outputs.

V+
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R4

——W

V+
C:
3 al

+ . .
awinic
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1

Figure 31 AWS79101 Schematic Example
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Figure 32 AWS79101 Layout Example
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Tape And Reel Information

REEL DIMENSIONS TAPE DIMENSIONS

SEONES
& 0o 0
| || 4| 4] |t

Cavity [—AO—|

AO0: Dimension designed to accommodate the component width
BO: Dimension designed to accommodate the component length
KO: Dimension designed to accommodate the component thickness
W: Overall width of the carrier tape
PO: Pitch between successive cavity centers and sprocket hole
P1: Pitch between successive cavity centers
P2: Pitch between sprocket hole

D1: Reel Diameter
‘ ‘ ‘ ‘ po DO: Reel Width

QUADRANT ASSIGNMENTS FOR PIN 1 ORIENTATION IN TAPE

O O O O Sprocket Holes

Pin 1
Q11Q2 Q11 Q2 Q11 Q2 Q11 Q2 -
Q3 1 Q4 Q31 Q4 Q31 Q4 Q31 Q4 . .
) ~_ lox] o o User Direction of Feed

Pocket Quadrants

Note: The above picture is for reference only. Please refer to the value in the table below for the actual size

DIMENSIONS AND PIN1 ORIENTATION
D1 DO A0 BO KO PO P1 P2 W
(mm) | (mm) | (mm) | (mm) | (mm) | (mm) | (mm) | (mm) | (mm)
180 8.6 3.26 3.3 1.4 2 4 4 8 Q3

All dimensions are nominal

Pin1 Quadrant
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Package Description
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I ¢
+5X0.60 REF | %'
|
5X(0.38~0.47) |3 : 4 L
’ ' | Q/
PKG 0.04~0.10
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2.8+0.2
Top View Side View

0.25REF

0.13~0.17

T T
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0.30~0.60

Side View

Unit: mm
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Land Pattern Data
5X0.80 TYP
| —— [
. !
—47 1 i 5 5X0.60 TYP
|
2X0.95 TYP | ?
|
—*——-2——————{— ——————— — SYMM 2.50 REF
i &
|
3 i 4
A S
| 1.60 REF
PKG
¢
e 3.20 REF —=
0.05 MAX 0.05 MIN
All AROUND _—I‘_SOLDER MASK All AROUND F-’-”.'_SOLDER MASK
|:L/'OPENING ED/OPEMNG
N_METAL 1= \_METAL UNDER
SOLDER MASK
NON SOLDER MASK DEFINED SOLDER MASK DEFINED
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Disclaimer

All trademarks are the property of their respective owners. Information in this document is believed to be
accurate and reliable. However, Shanghai AWINIC Technology Co., Ltd (AWINIC Technology) does not give
any representations or warranties, expressed or implied, as to the accuracy or completeness of such
information and shall have no liability for the consequences of use of such information.

AWINIC Technology reserves the right to make changes to information published in this document, including
without limitation specifications and product descriptions, at any time and without notice. Customers shall
obtain the latest relevant information before placing orders and shall verify that such information is current and
complete. This document supersedes and replaces all information supplied prior to the publication hereof.

AWINIC Technology products are not designed, authorized or warranted to be suitable for use in medical,
military, aircraft, space or life support equipment, nor in applications where failure or malfunction of an AWINIC
Technology product can reasonably be expected to result in personal injury, death or severe property or
environmental damage. AWINIC Technology accepts no liability for inclusion and/or use of AWINIC Technology
products in such equipment or applications and therefore such inclusion and/or use is at the customer’s own
risk.

Applications that are described herein for any of these products are for illustrative purposes only. AWINIC
Technology makes no representation or warranty that such applications will be suitable for the specified use
without further testing or modification.

All products are sold subject to the general terms and conditions of commercial sale supplied at the time of
order acknowledgement.

Nothing in this document may be interpreted or construed as an offer to sell products that is open for
acceptance or the grant, conveyance or implication of any license under any copyrights, patents or other
industrial or intellectual property rights.

Reproduction of AWINIC information in AWINIC data books or data sheets is permissible only if reproduction
is without alteration and is accompanied by all associated warranties, conditions, limitations, and notices.
AWINIC is not responsible or liable for such altered documentation. Information of third parties may be subject
to additional restrictions.

Resale of AWINIC components or services with statements different from or beyond the parameters stated by
AWINIC for that component or service voids all express and any implied warranties for the associated AWINIC
component or service and is an unfair and deceptive business practice. AWINIC is not responsible or liable for
any such statements.
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