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JTS393

Micropower dual CMOS voltage comparator: unsawn wafer 

Datasheet - production data

Features

• Extremely low supply current: typically 9 µA per 

comparator

• Wide single supply range: 2.7 V to 16 V or dual 

supplies (±1.35 V to ±8 V)

• Extremely low input bias current: 1 pA typical

• Extremely low input offset currents: 1 pA typical

• Input common-mode voltage range includes 

ground

• High input impedance: 1012 Ω typical

• Fast response time: 2.5 µs typical for 5 mV 

overdrive

• Functionally compatible with bipolar LM393

Related products

• See TS393 for plastic packaged version 

Description

The JTS393 is a micro power CMOS dual voltage 

comparator with extremely low consumption of  

9 µA typical per comparator (20 times less than 

the dual bipolar LM393 device). Similar 

performance is offered by the dual micropower 

TS3702 (or JTS3702 in wafer version) with a 

push-pull CMOS output. Thus, response times 

remain similar to the LM393.

Unsawn wafer

www.st.com

http://www.st.com/stonline/stappl/productcatalog/app?page=productSelector&querytype=type=product$$view=table&querycriteria=RNP139=60$$XJE010^VT-007!0=TS393
http://www.st.com
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1 Schematic diagram and pad configuration

Figure 1. Schematic diagram (for one channel of JTS393)

Figure 2. Pad configuration (top view)
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Wafer dimension: 6 inches.

Die size without scribe line:

• X = 1326.0 µm

• Y = 926.0 µm

Scribe line: 60 µm

Bond pad opening 109 x 109 µm

Table 1. Pad coordinates (pad placement origin is the lower left corner of the die)

Pad number Pad description
Center pad coordinates

X (µm) Y (µm)

1 Output 1 165 870.3

2 Inverting input 1 165 575.3

3 Non-inverting input 1 165 140.3

4 Vcc- 695 140.3

5 Non-inverting input 2 1225 140.3

6 Inverting input 2 1225 575.3

7 Output 2 1225 870.3

8 Vcc+ 835 870.3
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Table 2. Absolute maximum ratings (AMR)

Symbol Parameter Value Unit

VCC
+ Supply voltage(1)

1. All voltage values, except differential voltage, are with respect to network ground terminal.

18

V
Vid Differential input voltage(2)

2. Differential voltages are the non-inverting input terminal with respect to the inverting input terminal.

±18

Vi Input voltage(3)

3. Excursions of input voltages may exceed the power supply level. As long as the common-mode voltage 
[Vicm = (Vin+ + Vin-)/2] remains within the specified range, the comparator provides a stable output state. 
However, the maximum current through the ESD diodes (IF) of the input stage must strictly be observed.

18

Vo Output voltage 18

Io Output current 20
mA

IF Forward current in ESD protection diodes on input(4)

4. Guaranteed by design.

50

TJ Maximum junction temperature 150
°C

Tstg Storage temperature range -65 to +150

ESD
HBM: human body model(5) 

5. Human body model: 100 pF discharged through a 1.5 kΩ resistor between two pins of the device, done for 
all couples of pin combinations with other pins floating. 

500
V

MM: machine model(6)

6. Machine model: a 200 pF cap is charged to the specified voltage, then discharged directly between two 
pins of the device with no external series resistor (internal resistor < 5 Ω), done for all couples of pin 
combinations with other pins floating.

200

Table 3. Operating conditions

Symbol Parameter Value Unit

VCC
+ Supply voltage 2.7 to 16

V
Vicm

Common mode input voltage range 

Tmin. ≤ Tamb ≤ Tmax

0 to VCC
+ -1.2

0 to VCC
+ -1.5

Toper Operating free-air temperature range - JTS393C 0 to +70 °C
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Table 4. Electrical characteristics at VCC+ = 3 V, VCC- = 0 V, T = 25 °C (unless otherwise specified) 

Symbol Parameter Conditions Min. Typ. Max. Unit

Vio Input offset voltage(1) Vic = 1.5 V  

Tmin. ≤ Tamb ≤ Tmax

5

6.5
mV

Iio Input offset current(2) Vic = 1.5 V  

Tmin. ≤ Tamb ≤ Tmax.

1

300
pA

Iib Input bias current(2) Vic = 1.5 V  

Tmin. ≤ Tamb ≤ Tmax.

1

600

CMR Common-mode rejection ratio Vic = Vicm min. 70
dB

SVR Supply voltage rejection ratio VCC
+ = 3 V to 5 V 70

IOH High level output current
Vid = 1 V, VOH = 3 V 

Tmin. ≤ Tamb ≤ Tmax.

2 40

1000
nA

VOL Low level output voltage
Vid = -1 V, IOL = 6 mA 

Tmin. ≤ Tamb ≤ Tmax.

400 550

800
mV

ICC

Supply current  

(each comparator)

No load - outputs low 

Tmin. ≤ Tamb ≤ Tmax.

9 20

25
µA

tPLH Response time low to high

Vic = 0 V, f = 10 kHz,  

RL = 5.1 kΩ, CL = 50 pF, 

Overdrive = 5 mV 

TTL input

1.5

0.7
µs

tPHL Response time high to low

Vic = 0 V, f = 10 kHz,  

RL = 5.1 kΩ, CL = 50 pF,  

Overdrive = 5 mV 

TTL input

2.5

0.08

1. The specified offset voltage is the maximum value required to drive the output up to 2.5 V or down to 0.3 V.

2. Maximum values including unavoidable inaccuracies of the industrial test.
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Table 5. Electrical characteristics at VCC+ = 5 V, VCC- = 0 V, T = 25 °C (unless otherwise specified) 

Symbol Parameter Conditions Min. Typ. Max. Unit

Vio Input offset voltage(1) 
Vic = 2.5 V, Vcc

+ = 5 V to 10 V 

Tmin. ≤ Tamb ≤ Tmax.

1.4 5

6.5
mV

Iio Input offset current(2) 
Vic = 2.5 V 

Tmin. ≤ Tamb ≤ Tmax.

1

300
pA

Iib Input bias current(2) Vic = 2.5 V  

Tmin. ≤ Tamb ≤ Tmax.

1

600

CMR Common-mode rejection ratio Vic = 0 V 71
dB

SVR Supply voltage rejection ratio VCC
+ = +5 V to +10 V 80

IOH High level output current
Vid = 1 V, VOH = 5 V 

Tmin. ≤ Tamb ≤ Tmax.

2 40

1000
nA

VOL Low level output voltage
Vid = -1 V, IOL = 6 mA 

Tmin. ≤ Tamb ≤ Tmax.

260 400

650
mV

ICC

Supply current  

(each comparator)

No load - outputs low 

Tmin. ≤ Tamb ≤ Tmax.

10 20

25
µA

tPLH Response time low to high

Vic = 0 V, f = 1 0kHz,  

RL = 5.1 kΩ, CL = 50 pF,  

Overdrive = 5 mV 

Overdrive = 10 mV 

Overdrive = 20 mV 

Overdrive = 40 mV 

TTL input

1.5

1.2

1.0

0.8

0.7
µs

tPHL Response time high to low

Vic = 0 V, f = 10 kHz,  

RL = 5.1 kΩ, CL = 50 pF,  

Overdrive = 5 mV 

Overdrive = 10 mV 

Overdrive = 20 mV 

Overdrive = 40 mV 

TTL input

2.5

1.9

1.2

0.8

0.08

tf Fall time
f = 10 kHz, CL = 50 pF,  

RL = 5.1 kΩ,  overdrive 50 mV
25 ns

1. The specified offset voltage is the maximum value required to drive the output up to 4.5 V or down to 0.3 V.

2. Maximum values including unavoidable inaccuracies of the industrial test.
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4 Packing description

Collective packing is used as STMicroelectronics qualified system for shipment of finished 

wafers.

The following parts of the collective packing are used in the clean room (see Figure 3 for 

detailed view):

• Canister (composed of a base and a cover, maximum content is 25 wafers) 

• Pink foam discs (lodged below and over the stack, minimum content is 2 discs) 

• White interleaves (separators between wafers, maximum content is 26 or more for best 

fit).

• CMB bag (to protect canister under moderate vacuum)

Figure 3. Canister composition overview

Figure 4. Packed canister picture
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6 Revision history

          

Table 6. Order codes

Order code Temperature range Package Packaging

JTS393C-1AA5 0 to +70 °C Unsawn wafer Collective packing

Table 7. Document revision history 

Date Revision Changes

18-Dec-2013 1 Initial release



JTS393

10/10 DocID025633 Rev 1

          

 

Please Read Carefully:

Information in this document is provided solely in connection with ST products. STMicroelectronics NV and its subsidiaries (�ST�) reserve the 

right to make changes, corrections, modifications or improvements, to this document, and the products and services described herein at any 

time, without notice.

All ST products are sold pursuant to ST�s terms and conditions of sale.

Purchasers are solely responsible for the choice, selection and use of the ST products and services described herein, and ST assumes no 

liability whatsoever relating to the choice, selection or use of the ST products and services described herein.

No license, express or implied, by estoppel or otherwise, to any intellectual property rights is granted under this document. If any part of this 

document refers to any third party products or services it shall not be deemed a license grant by ST for the use of such third party products 

or services, or any intellectual property contained therein or considered as a warranty covering the use in any manner whatsoever of such 

third party products or services or any intellectual property contained therein.

UNLESS OTHERWISE SET FORTH IN ST�S TERMS AND CONDITIONS OF SALE ST DISCLAIMS ANY EXPRESS OR IMPLIED 

WARRANTY WITH RESPECT TO THE USE AND/OR SALE OF ST PRODUCTS INCLUDING WITHOUT LIMITATION IMPLIED 

WARRANTIES OF MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE (AND THEIR EQUIVALENTS UNDER THE LAWS 

OF ANY JURISDICTION), OR INFRINGEMENT OF ANY PATENT, COPYRIGHT OR OTHER INTELLECTUAL PROPERTY RIGHT.

ST PRODUCTS ARE NOT DESIGNED OR AUTHORIZED FOR USE IN: (A) SAFETY CRITICAL APPLICATIONS SUCH AS LIFE 

SUPPORTING, ACTIVE IMPLANTED DEVICES OR SYSTEMS WITH PRODUCT FUNCTIONAL SAFETY REQUIREMENTS; (B) 

AERONAUTIC APPLICATIONS; (C) AUTOMOTIVE APPLICATIONS OR ENVIRONMENTS, AND/OR (D) AEROSPACE APPLICATIONS 

OR ENVIRONMENTS. WHERE ST PRODUCTS ARE NOT DESIGNED FOR SUCH USE, THE PURCHASER SHALL USE PRODUCTS AT 

PURCHASER�S SOLE RISK, EVEN IF ST HAS BEEN INFORMED IN WRITING OF SUCH USAGE, UNLESS A PRODUCT IS 

EXPRESSLY DESIGNATED BY ST AS BEING INTENDED FOR �AUTOMOTIVE, AUTOMOTIVE SAFETY OR MEDICAL� INDUSTRY 

DOMAINS ACCORDING TO ST PRODUCT DESIGN SPECIFICATIONS. PRODUCTS FORMALLY ESCC, QML OR JAN QUALIFIED ARE 

DEEMED SUITABLE FOR USE IN AEROSPACE BY THE CORRESPONDING GOVERNMENTAL AGENCY.

Resale of ST products with provisions different from the statements and/or technical features set forth in this document shall immediately void 

any warranty granted by ST for the ST product or service described herein and shall not create or extend in any manner whatsoever, any 

liability of ST.

ST and the ST logo are trademarks or registered trademarks of ST in various countries.

Information in this document supersedes and replaces all information previously supplied.

The ST logo is a registered trademark of STMicroelectronics. All other names are the property of their respective owners.

© 2013 STMicroelectronics - All rights reserved

STMicroelectronics group of companies

Australia - Belgium - Brazil - Canada - China - Czech Republic - Finland - France - Germany - Hong Kong - India - Israel - Italy - Japan - 

Malaysia - Malta - Morocco - Philippines - Singapore - Spain - Sweden - Switzerland - United Kingdom - United States of America

www.st.com


	1 Schematic diagram and pad configuration
	Figure 1. Schematic diagram (for one channel of JTS393)
	Figure 2. Pad configuration (top view)
	Table 1. Pad coordinates (pad placement origin is the lower left corner of the die)

	2 Absolute maximum ratings and operating conditions
	Table 2. Absolute maximum ratings (AMR)
	Table 3. Operating conditions

	3 Electrical characteristics
	Table 4. Electrical characteristics at VCC+ = 3 V, VCC- = 0 V, T = 25 °C (unless otherwise specified)
	Table 5. Electrical characteristics at VCC+ = 5 V, VCC- = 0 V, T = 25 °C (unless otherwise specified)

	4 Packing description
	Figure 3. Canister composition overview
	Figure 4. Packed canister picture

	5 Ordering information
	Table 6. Order codes

	6 Revision history
	Table 7. Document revision history


