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Product Specification

TUDI-TS1851/TS1852/T7S1854

1.8 V input/output, rail-to-rail, low power operational amplifiers
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Features
TS1851ILT

® Operating range from VCC =1.8to 6V -
@ Rail-to-rail input and output Out [1] A 5] Vec.
@ Extended Vicm (VCC--0.2VtoVCC + +0.2V) Voo [2]
® Low supply current (120 A)
® Good accuracy (1 mV max for A version) n+ (3 4] In-
® Gain bandwidth product (530 kHz)
@ High unity gain stability (able to drive 500 pF) TS1851ID/IDT
@® ESD tolerance (2 kV) ne. [T - N.C.
@ Latch-up immunity in- (2] >L Ve,
@® Available in SOT23-5 micropackage ne [a]—1> 6] ou

Ve, [4] N.C.

TS1852ID/IDT-TS1852IST-TS1852IPT

L]
= - Out1 E El Vees
Applications - 2 7] ous
In1+ E El In2-
@ Two-cell battery-powered systems Veo. [4] 5] In2+
@ Battery-powered electronic equipment ~

@ Cordless phones
® Cellular phones

TS1854ID/IDT-TS1854IPT
I

® Laptops out [1] [14] outa
@®PDAsS Ini- [2] 13] In4-
In+ [3] [12] In4+

VCC+ lz E VCC-

In2+ E El In3+
in2- [6] o] In3-
out2 [7] 5] outs

Description

The TS185x (single, dual and quad) can operate with voltages as low as 1.8 V. They feature both
input and output rail-to-rail (1.71 at VCC = 1.8 V, RL =2k), 120 A current consumption and

530 kHz gain bandwidth product.

With this low consumption and a sufficient GBP for many applications, these operational
amplifiers are well-suited to all kinds of battery supplied and portable applications.

The TS1851 is housed in the space-saving 5-pin SOT23-5 package, which simplifies board
design (outside dimensions are 2.8 mm x 2.9 mm).
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2 Electrical characteristics
Table 4. Electrical characteristics measured at Voo, =+1.8 V, Voo = 0 V, with C,_and R, connected to
Vee/2, Tams = 25°C (unless otherwise specified) (1)
Symbol Parameter Conditions Min. | Typ. | Max. Unit
TS1851/2/4 3
Tain<Tamp =T, 01 6
Vi, |Input offset voltage Tg?85173:/n2A/4Amax " mV
Tmin STalmb ngax 1.5
AV,, | Input offset voltage drift 2 uv/°C
Vi =V, = Vo2 @ 1 9
li,  [Input offset current iom = Yout = Veof nA
Tmin STa\mb STmannc 25
Viem = Vout = V2@ 10 | 50
lip Input bias current o™ ™ TG nA
Tmin < Tamb < Trax 80
CMR Common mode rejection ratio |0 <V, N 55 85 4B
20 log (AV|/AVjo) Tmin < Tamb < Tmax 52
Vout=05t01.3V
A,q [|Large signal voltage gain RL = 10 kQ 80 | 100 dB
R =2kQ 70 | 100
Vid =100 mV
R =10kQ 17 | 1.77
Von | High level output voltage R =2kQ 165 | 1.7 \Vi
Trin < Tamb < Tmax, BL =10 kQ 1.7
Tmin <Tamb < Tmax, RBL=2kQ 1.65
Vid =-100 mV
RL=10kQ 40 70
VoL |Low level output voltage R =2kQ 62 90 mV
Trin = Tamp = Tmax, B = 10 kQ 100
Trin £ Tamb < Tmax, BL =2 kQ 120
Vid =100 mV, VO = Vcc_at Tamb 15 29
Output source current mA
| at Tmin STamb STmax 5 5
o}
Vig=-100mV, Vg =V atT 15 46
Qutput sink current M 0 e b mA
at Tmin STamb STmax 5
Vout = Vee/2
lcc Supply current (per amplifier) [AygL =1, no load 120 | 170 LA
Tmin STa\mb ngax 200
GBP | Gain bandwidth product R =10k C =100 pF, f =100 kHz 300 | 530 kHz
SR |Slew rate R =10k& C =100 pF, Ay =1 0.1 |0.18 V/us
¢gm Phase margin C_ =100 pF 60 Degrees
€n Input voltage noise f=1kHz 40 nVAHz
THD | Total harmonic distortion 0.01 %

1. All parameter limits at temperatures other than 25°C are guaranteed by correlation.

2. Maximum values include unavoidable inaccuracies of the industrial tests.
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Vee!2, Tams = 25°C (unless otherwise specified) ()

Electrical characteristics measured at Vg, = +3 V, Voc. = 0 V, with C; and R, connected to

Symbol Parameter Conditions Min. | Typ. | Max. Unit
Vicm = Vout = VCsz
TS1851/2/4 3
Vio Input offset voltage T S Tame: £ Tivas 0.1 6 mV
TS1851ARA/4A 1
Tmin STamb STmax 1.5
AV, |Input offset voltage drift 2 uv/°C
Viem = Vout = Vec/2® 1 9
lio Input offset current am = Tage nA
Tmin STa\mb ngax 25
Viem = Vout = Veo/2® 1 5
lip Input bias current = T T . nA
Tmin STamb STmax 85
CMR Common mode rejection ratio 0<Viem<Vee 60 90 4B
20 log (AV;c/AVq) Tiniiii & Tanve: = Tonax 57
Vout=05t025V
A,y |Large signal voltage gain R, = 10 kQ 83 | 102 dB
R =2 kQ 74 | 102
Vid =100 mV
R, =10 kQ 29 | 296
Vou | High level output voltage R, =2 kQ 2.85 | 2.94 \Y
Trin £Tamb £ Tmax, RL = 10 kQ 29
Thin <Tamb < Tmax, BL =2 kKQ 2.85
Vid =-100 mV
R = 10 kQ 10 90
VoL |Low level output voltage R =2kQ 46 100 mvV
Tinivi ETamb < Tinax, BL = 10kQ 120
Tmin £Tamb < Tmax, RL =2 kQ 130
Vid =100 mV, VO = Vcc_ at Tamb 15 47
Qutput source current - mA
AL T i = LS Tman 5
|
= Vig=-100mV, Vo=Vee, at Tamp | 15 | 47
Output sink current ’ mA
AL T < Tsin S Trnas 5
Vout = Veo/2
lcc Supply current (per amplifier) AycL =1, no load 150 | 200 LA
Tmin STa\mb STma,\c 230
GBP |Gain bandwidth product R, =10k& C,_ =100 pF, f =100 kHz | 370 | 600 kHz
SR |Slew rate R. =10k C, =100 pF, Ay =1 012 | 0.2 V/us
¢m Phase margin C_ =100 pF 60 Degrees
en Input voltage noise f=1kHz 40 nVAHz
THD | Total harmonic distortion Vout = 2 Vpkpks Ay =-1,f=1kHz 0.005 %

1. All parameter limits at temperatures other than 25°C are guaranteed by correlation.

2. Maximum values include unavoidable inaccuracies of the industrial tests.
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Table 6. Electrical characteristics measured at Ve, = +5 V, Vee. = 0V, with C;_ and R|_ connected to
Vee/2, Tamp = 25°C (unless otherwise specified) (!
Symbol Parameter Conditions Min. | Typ. | Max. Unit
Viem = Vout = VCC'/2
TS1851/2/4 0.1 3
Vio Input offset voltage Tenin = Tamb' < Trnax 6 mV
TS1851A/2A/4A i
Tmin STamb STmax 1.5
AV, |Input offset voltage drift 2 uv/°C
Viern = Vout = V2@ 1
lio Input offset current iom = Vout = Vec! 9 nA
Tmin gamb gmax 25
Vien = Vout = Voc/2® 16 | 63
liy,  |Input bias current DS nA
Tmin gamb STmax 93
Common mode rejection ratio 0Vem &V 65
CMR : lon =00 95 dB
20 log (AVic/AVio) Trin <Tamb <Tmax 62
Supply voltage rejection ratio
SVR Vec=1.8t05V 70 0 dB
20 log (AVo/AV,,) cc o R
Voui=05t04V
A4 Large signal voltage gain R_=10kQ 85 104 dB
R =2kQ 77 | 104
Vid =100 mV
R =10 kQ 4.85 | 4.95
Von |High level output voltage RL=2kQ 48 | 49N V
Tiin €Tamb € Tmax, BL=10kQ 4.85
Troin £Tamb <Tmax, RL=2 kQ 4.8
Vid =-100 mV
R, =10 kQ 40 | 180
VoL |Low level output voltage R =2kQ 80 | 200 mV
Timin €Tamb € Tmax, BL=10kQ 180
Troin £Tamb < Tmax, RL=2 kQ 200
Vid =100 mV, VO = Vcc_ at Tamb 15 48
Output source current . mA
I at Tmin STa\mb £ Tmax 5
0
Vig=-100 mV, Vg =V atT, 15 48
Output sink current L e Ll mA
at Tmin STalmb = Tmax 5
Vout = Vee/2
lee Supply current (per amplifier) AyeL =1, no load 162 | 220 nA
Tmin STamb STmam 250
GBP |Gain bandwidth product R =10k C_ =100 pF, f =100 kHz| 380 | 656 kHz
SR Slew rate R . =10kQ C =100 pF, Ay =1 0.13 | 0.25 V/us
¢m Phase margin C_=100pF 60 Degrees
en Input voltage noise f=1kHz 40 nV/AHz
THD | Total harmonic distortion Vout = 2 Vpkpks Ay =-1,f=1kHz 0.01 Yo

1. All parameter limits at temperatures other than 25°C are guaranteed by correlation.

2. Maximum values include unavoidable inaccuracies of the industrial tests.
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Order information

Order Number Package Package Quantity Or;;:i:grk
TS1851AILT-TUDI SOT23 Tape,Reel, 3000 TS1851AILT
TS1851IDT-TUDI SOP8 Tape,Reel,2500 TS1851IDT
TS1851ILT-TUDI SOT23 Tape,Reel,3000 TS1851ILT
TS1852AIDT-TUDI SOP8 Tape,Reel,2500 TS1852AIDT
TS1852IDT-TUDI SOP8 Tape,Reel,2500 TS18521DT
TS1852IST-TUDI MSOPS8 Tape,Reel,2500 TS1852IST
TS1854AIDT-TUDI SOP8 Tape,Reel,2500 TS1854AIDT
TS1854IDT-TUDI SOP14 Tape,Reel,2500 TS1854IDT
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Package SOP8

LSy

Dimensions Dimensions
Symbol In Millimeters In Inches
Min Max Min Max
A 1.350 1.750 0.053 0.069
A1 0.100 0.250 0.004 0.010
A2 1.350 1.550 0.053 0.061
B 0.330 0.510 0.013 0.020
C 0.190 0.250 0.007 0.010
D 4.780 5.000 0.188 0.197
E 3.800 4.000 0.150 0.157
E1 5.800 6.300 0.228 0.248
e 1.270TYP 0.050TYP
L 0.400 1.270 0.016 0.050
0 0° 8° 0° 8°
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E1
E

B | ettt bttt

Dimensions

Dimensions

In Millimeters In Inches
Symbol
H H kj kj Min Max Min Max
— e A 0.800 1.200 0.031 0.047
c A1 0.000 0.200 0.000 0.008
A2 0.760 0.970 0.030 0.038
i —

b 0.30 TYP 0.012 TYP

C 0.15 TYP 0.006 TYP
D 2.900 3.100 0.114 0.122

8 =
A2 e 0.65 TYP 0.026 TYP
A
E 2.900 3.100 0.114 0.122
-— E1 4.700 5.100 0.185 0.201
<€
S — T — *

L [T T J 4 L 0.410 0.650 0.016 0.026

\ 0 0° 6° 0° 6°

D
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Package SOT23-5

D

<

ecesccscsccheccccnnse

| b

Dimensions Dimensions

Symbol In Millimeters In Inches
MIN MAX MIN MAX
A 1.050 1.250 0.041 0.049
A1l 0.000 0.100 0.000 0.004
A2 1.050 1.150 0.041 0.045
b 0.300 0.400 0.012 0.016
C 0.100 0.200 0.004 0.008
D 2.820 3.020 0.111 0.119
E 1.500 1.700 0.059 0.067
E1 2.650 2.950 0.104 0.116

e 0.950TYP 0.037TYP
el 1.800 2.000 0.071 0.079

L 0.700REF 0.028REF
L1 0.300 0.600 0.012 0.024

0 0° 8° 0° 8°
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Package SOP14 Dimensions
In Millimeters
Symbol
D MIN | NOM MAX
H H H H H H A 1.35 1.60 1.75
A1l 0.10 0.15 0.25
INDEX ©0.8+0.1 .
DEP0.240.1 e ‘\\
/ X A2 1.25 1.45 1.65
— T |
Wy '\\ ]
N /L A3 0.55 0.65 0.75
S > ®2.0+0.1 BTM E-MARK
DEP0.1+0.05
v ) b 0.36 0.49
n H H H H H b1 035 | 040 | 045
© b[$ [0.2s M|
C 0.16 0.25
cl 0.15 0.20 0.25
L2
ri~ Rt D |853| 863 | 873
o T F =
¥ ¥
v K ¥ E 5.80 6.00 6.20
B
E1 3.80 3.90 4.00
e 1.27 BSC
T
=
5 %B L 0.45 0.60 0.80
A L1 1.04 REF
B B
83 * L2 0.25 BSC
\2
<| & imininininininl R 0.07
) { : — . - = —
<—t/’\- 04 T_ R1 0.07
h 0.30 0.40 0.50
b 6 0° 8°
BASE METAL b1 o
. 01 6° 8° 10°
X
©l% \ 02 6° 8° 10°
L L
SECTION B-B 63 5° 7° 9°
04 5° 7° 9°
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Important statement:

@ TUDI Semiconductor reserves the right to modify the product manual without prior notice!
Before placing an order, customers need to confirm whether the obtained information is the
latest version and verify the completeness of the relevant information.

@® Any semi-guide product is subject to failure or malfunction under specified conditions. It is
the buyer's responsibility to comply with safety standards when using TUDI Semiconductor
products for system design and whole machine manufacturing.And take the appropriate
safety measures to avoid the potential in the risk of loss of personal injury or loss of property
situation!

@ TUDI Semiconductor products have not been licensed for life support, military, and
aerospace applications,and therefore TUDI Semiconductor is not responsible for any
consequences arising from the use of this product in these areas.

@If any or all TUDI Semiconductor products (including technical data, services) described or
contained in this document are subject to any applicable local export control laws and
regulations, they may not be exported without an export license from the relevant authorities
in accordance with such laws.

@ The specifications of any and all TUDI Semiconductor products described or contained in
this document specify the performance, characteristics, and functionality of said products in
their standalone state, but do not guarantee the performance, characteristics, and
functionality of said products installed in Customer's products or equipment. In order to verify
symptoms and conditions that cannot be evaluated in a standalone device, the Customer
should ultimately evaluate and test the device installed in the Customer's product device.

@ TUDI Semiconductor documentation is only allowed to be copied without any alteration of
the content and with the relevant authorization.TUDI Semiconductor assumes no
responsibility or liability for altered documents.

@ TUDI Semiconductor is committed to becoming the preferred semiconductor brand for
customers, and TUDI Semiconductor will strive to provide customers with better performance
and better quallity products.
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