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,l ife.augmented

Datasheet

High bandwidth 6 MHz, rail-to-rail, 5 V cost-effective Op Amp

Features

«  Gain bandwidth product 6 MHz, unity gain stable
*  Rail-to-rail input and output
*  Wide supply voltage range: 2.5V t0 5.5V
TSL6201 * Input offset voltage: 4.5 mV
*  Low input bias current: 1 pA typ.
+  Extended temperature range: -40 °C to +125 °C

Applications

TSL6202 - -
TSL6204 »  Cost-sensitive applications

«  Battery-powered products

Description

The TSL6201, TSL6202 and the TSL6204 are single, dual and quad 6 MHz
bandwidth unity-gain-stable amplifiers. The rail-to-rail input stage and the wide supply
range from 2.5V to 5.5 V make the TSL620x ideal for low voltage signal conditioning.

Product status link

SOT23-5 TSL6201
MiniSO8 TSL6202
TSSOP14 TSL6204

Related products

For more power TSL6001
savings
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Pin description

1 Pin description

1.1 TSL6201 single operational amplifier

Figure 1. SOT23-5 pin connections (top view)

@
out | 1 5 | vce+
vee- | 2
+ J—
IN+ | 3 | | 4 IN-

Table 1. SOT23-5 pin description

1 ouT Output

2 VCC- Negative supply voltage
3 IN+ Non-inverting input

4 IN- Inverting input

5 VCC+ Positive supply voltage
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TSL6202 dual operational amplifier

1.2 TSL6202 dual operational amplifier
Figure 2. MiniSO8 pin connection (top view)
||
Out1 |1 8| Voo
In1- | 2 7 | Out2
In1+ |3 6| In2-
Voe- | 4 5| In2+

Table 2. MiniSO8 pin description

1 OouUT1 Output channel 1

2 IN1- Inverting input channel 1

3 IN1+ Non-inverting input channel 1
4 VCC- Negative supply voltage

5 IN2+ Non-inverting input channel 2
6 IN2- Inverting input channel 2

7 ouT2 Output channel 2

8 VCC+ Positive supply voltage
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TSL6204 quad operational amplifier

1.3 TSL6204 quad operational amplifier

Figure 3. TSSOP-14 pin connections (top view)

ouT1 [ 1] 14] ouT4
IN1- E—>_| \_<—E ING-
IN1+ [3 H2 g12] INg+

Vee+ E E Vee-

IN2+ [ 5 H> 7H1o] IN3+
IN2- E—>] "<—E IN3-
out2 [ 7] 8] ouTs

Table 3. TSSOP-14 pin description

I T S

1 OuUT1 Output channel 1

2 IN1- Inverting input channel 1

3 IN1+ Non-inverting input channel 1
4 VCC+ Positive supply voltage

5 IN2+ Non-inverting input channel 2
6 IN2- Inverting input channel 2

7 OouT2 Output channel 2

8 OuT3 Output channel 3

9 IN3- Inverting input channel 3

10 IN3+ Non-inverting input channel 3
11 VCC- Negative supply voltage

12 IN4+ Non-inverting input channel 4
13 IN4- Inverting input channel 4

14 OouT4 Output channel 4
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Absolute maximum ratings

2 Absolute maximum ratings

Table 4. Absolute maximum ratings

6 \

Vee! Supply voltage
Vig Input voltage differential (Vin+ - VIN-) +Vee
Vin® Input voltage (Vce.) - 0.2 to (Vggs) + 0.2
lin Input current +10 mA
Tstg Storage temperature -65 to +150 °C

Thermal resistance junction-to-ambient

SOT23-5 250
Rinja °CIW

MiniSO8 190

TSSOP-14 100
T Maximum junction temperature 150 °C
HBM: human body model) 2 kv

ESD

CDM: charged device model ) 0.5 kV

All voltage values are with respect to the VCC- pin, unless otherwise specified.
The maximum input voltage value may be extended to the condition that the input current is limited to +10 mA.

Human body model: HBM test according to the standard ESDA/JEDEC JS-001-2017.

1

2

3. Rinja is a typical value.

4

5. Charged device model:the test CDM is done in according to the standard ESDA/JEDEC JS-002-2018.

Table 5. Operating conditions

Vee Supply voltage 25t05.5V
Viem Common mode input voltage range (CMR) Vee-—0.1VitoVees + 0.1V
Toper Operating free air temperature range -40 °C to +125 °C
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Electrical characteristics

3 Electrical characteristics

Table 6. Electrical characteristics at Vgc =2.5V to 5.5V, Vicm = Voutr =Vcc /2, T=25 °C and OUT
connected to V¢c / 2 through R =10 kQ (unless otherwise specified)

Symoel | parsmeir | Gontions L bin_ 1y x| _un |

DC performance

T=25°C +4.5 mV
Vio Input offset voltage
-40°C<T=<125°C +7.5
DV,o/DT Input offset voltage temperature drift -40°C<T<125°C 15 pv/ec
lip Input bias current +1 pA
lio Input offset current +1 pA
Avp Open loop gain Vee+500 mV < Vout £ Vee+-500mV | 80 89 dB

Common-mode rejection ratio v v v
CMR cc-< Viem £ Vce 58 78 dB
20.10g (AVig/AViem) e

High level output voltage drop
Vou 40 mV
(Vonw=Vece+-Vour)

Low level output voltage drop

VoL 40 mV
(VoL=Vour)

lout Short-circuit Vec=5V +30 mA

lcc Supply current (by operational amplifier) No load 750 | 1400 MA

AC performance

GBP Gain bandwidth product R =2kQ, C_ =100 pF, f =100 kHz 6 MHz
SR Slew rate Ay=1 VIV, 10% to 90% 4.5 V/us
dm Phase margin Ry =2kQ, C_ =100 pF 45 Degrees
en Input voltage noise density f=10 kHz 21 nV/NHz
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Typical performance characteristics

4 Typical performance characteristics

Figure 4. Input offset voltage vs. common mode Figure 5. Positive slew rate vs. supply voltage

voltage
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Figure 6. Negative slew rate vs. supply voltage Figure 7. Input equivalent noise vs. frequency
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Typical performance characteristics

Figure 8. Output current vs. output voltage Figure 9. Supply current vs. input common voltage

4.0
Y = 35
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Figure 10. Supply current vs. input common mode . .
9 PPy P Figure 11. Bode diagram
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Package information

5 Package information

In order to meet environmental requirements, ST offers these devices in different grades of ECOPACK packages,
depending on their level of environmental compliance. ECOPACK specifications, grade definitions and product
status are available at: www.st.com. ECOPACK is an ST trademark.

5.1 SO0T23-5 package information

Figure 12. SOT23-5 package outline

A
A2
E w
- —1 ]
| — I
{ @2 —
— — —]
\l/
Al
E
—
= |o | L
F

Table 7. SOT23-5 package mechanical data

1.20

A 1.45 0.035 0.047 0.057
A1 0.15 0.006
A2 0.90 1.05 1.30 0.035 0.041 0.051
0.35 0.40 0.50 0.014 0.016 0.020
0.09 0.15 0.20 0.004 0.006 0.020
D 2.80 2.90 3.00 0.110 0.114 0.118
D1 1.90 0.075
e 0.95 0.037
E 2.60 2.80 3.00 0.102 0.110 0.118
F 1.50 1.60 1.75 0.059 0.063 0.069
L 0.10 0.35 0.60 0.004 0.014 0.024
K 0° 10° 0° 10°
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MiniSO8 package information

5.2 MiniSO8 package information

Figure 13. MiniSO8 package outline

D E1
susisns TR0 J:t.:;
b Al ¢
| cce
SEATING
8 5 PLANE
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1
f E x
o |
A - L L2 rk
PIN 1 IDENTIFICATION / H j 1]

1 4 L1

Table 8. MiniSO8 mechanical data

T T T [T [ w [ o=
A 11

0.043
A1 0 0.15 0 0.006
A2 0.75 0.85 0.95 0.03 0.033 0.037
b 0.22 0.4 0.009 0.016
c 0.08 0.23 0.003 0.009
D 2.8 3 3.2 0.11 0.118 0.126
4.65 4.9 5.15 0.183 0.193 0.203
E1 2.8 3 3.1 0.1 0.118 0.122
e 0.65 0.026
L 0.4 0.6 0.8 0.016 0.024 0.031
L1 0.95 0.037
L2 0.25 0.01
k 0° 8° 0° 8°
cce 0.1 0.004
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TSSOP-14 package information

5.3 TSSOP-14 package information

Figure 14. TSSOP-14 package outline

C -

k
i .
0.25 mm -]
GAGE PLANE r

[ =
=
“T ]
oy '
Z5[cl—
ﬁ (2]
A E
A2
A
|
5 ) 8 I H 7 @
o| =+ — e ——— - — =
- ! ]
(- - -
14 1 ! Q 1
PIN_1_IDENTIFICATION /

Table 9. TSSOP-14 mechanical data

“““
A

1.20
A1 0.05 0.15
A2 0.80 1.00 1.05
b 0.19 0.30
c 0.09 0.20
D 4.90 5.00 5.10
6.20 6.40 6.60
E1 4.30 4.40 4.50
e 0.65 BSC
L 0.45 0.60 0.75
L1 1.00
k 0 8
aaa 0.10
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Ordering information

6 Ordering information

Table 10. Order code

TSL6201ILT SOT23-5 KD
TSL6202IST -40°Cto 125 °C MiniSO8 KE
TSL6204IPT TSSOP-14 62041
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Revision history
Table 11. Document revision history

I S

01-Dec-2021 1 Initial release.
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IMPORTANT NOTICE - PLEASE READ CAREFULLY

STMicroelectronics NV and its subsidiaries (“ST”) reserve the right to make changes, corrections, enhancements, modifications, and improvements to ST
products and/or to this document at any time without notice. Purchasers should obtain the latest relevant information on ST products before placing orders. ST
products are sold pursuant to ST’s terms and conditions of sale in place at the time of order acknowledgement.

Purchasers are solely responsible for the choice, selection, and use of ST products and ST assumes no liability for application assistance or the design of
Purchasers’ products.

No license, express or implied, to any intellectual property right is granted by ST herein.
Resale of ST products with provisions different from the information set forth herein shall void any warranty granted by ST for such product.

ST and the ST logo are trademarks of ST. For additional information about ST trademarks, please refer to www.st.com/trademarks. All other product or service
names are the property of their respective owners.

Information in this document supersedes and replaces information previously supplied in any prior versions of this document.

© 2021 STMicroelectronics — All rights reserved
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