K’ID TSM103/A

DUAL OPERATIONAL AMPLIFIER AND
VOLTAGE REFERENCE

OPERATIONAL AMPLIFIER
® | OW INPUT OFFSET VOLTAGE : 0.5mV

typ.for TSM103A S
= | OW SUPPLY CURRENT : 350pA/op.
(@ Vce =5V)

» MEDIUM BANDWIDTH (unity gain) : 0.9MHz
» LARGE OUTPUT VOLTAGE SWING : 0V to

(Vce -1.5V) N
= INPUT COMMON MODE VOLTAGE RANGE DIP8
INCLUDES GROUND (Plastic Package)
= WIDE POWER SUPPLY RANGE : 3 to 32V
+1.5to a216V

VOLTAGE REFERENCE
= FIXED OUTPUT VOLTAGE REFERENCE

2.5V
= 0.4% AND 1% VOLTAGE PRECISION D
= SINK CURRENT CAPABILITY : 1 to 100mA ~ sos
= TYPICAL OUTPUT IMPEDANCE : 0.2Q (Plastic Micropackage)
DESCRIPTION

The TSM103 is a monolithic IC that includes one
independent op-amp and another op-amp for ORDER CODES
which the non inverting input is wired toa 2.5V fixed

. . . Pack
Voltage Reference. This device is offering space Part number Temperature Range ackage
and cost saving in many applications like power . . N D
supply management or data acquisition systems. TSM103V/Al -40°C, +105°C . .

PIN CONNECTIONS

Outputl Vo o+
1 E OoP1 :I & ‘cc
OoP2
Inverting Inputl 2 I: :l 7 Output2
Non-inverting Input1 3 E S :I 6 Inverting Input2
v o - + - r .
cc 4 E‘k. VRef :l 5 Non-inverting Input 2
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TSM103/A

ABSOLUTE MAXIMUM RATINGS

Symbol Parameter Value Unit
Vce Supply Voltage 36 \%
Vid Differential Input Voltage 36 \%
Vi Input Voltage -0.3 to +36 \%
Toper Operating Free-air Temperature Range -55to0 +125 °c
T Maximum Junction Temperature 150 °C
Rthja Thermal Resistance Juction to Ambient (SO package) 175 °ciw
ELECTRICAL CHARACTERISTICS
Symbol Parameter Min Typ Max Unit
Icc Total Supply Current, excluding Currentin the mA
Voltage Reference
Vee' =5V, no load 0.7 1.2
Tmin1L < Tamb < Tmax.
Vee' =30V, no load 2
Tmin. < Tamb < Tmax
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TSM103/A

OPERATOR 2 (independentop-amp)

Ve =+5V, Vee = Ground, Vo = 1.4V, Tamb = 25°C (unless otherwise specified)

Symbol

Parameter

Min.

Typ.

Unit

Vio

Input Offset Voltage
TSM103, Tamb = 25°C
Tmin. < Tamb < Tmax.
TSM103A, Tamp = 25°C
Tmin. < Tamb £ Tmax.

1
0.5

mV

DVio

Input Offset Voltage Drift

7

uv/°c

lio

Input Offset Current
Tmin. € Tamb £ Tmax.

2

nA

lib

Input Bias Current
Tmin. < Tamb £ Tmax.

20

nA

Avd

Large Signal Voltage Gain
Vce = 15V, R= 2k, Vo = 1.4V to 11.4V
Tmin. < Tamb < Tmax.

50
25

100

VimV

SVR

Supply Voltage Rejection Ratio
VCC+ =5V to 30V

65

100

dB

Viem

Input Common Mode Voltage Range
Vce = +30V - see note 1
Tmin. < Tamb £ Tmax.

(vCcCch)-15
(Vec') -2

CMR

Common Mode Rejection Ratio
Tmin. < Tamb < Tmax.

85

dB

ISOU rce

Output Current Source
Vce = +15V, Vo = 2V, Vig = +1V

40

mA

lo

Short Circuit to Ground
Vce = +15V

40

60

mA

Isink

Output Current Sink
Vid = -1V,
Vce = +15V, Vo =2V

10

20

mA

VoH

High Level Output Voltage
VCC+ = 30V
Tamb = 25°C, R = 10k
Tmin. < Tamb < Tmax.

27

28

VoL

Low Level Output Voltage
RL = 10k
Tmin. < Tamb < Tmax.

20
20

mV

SR

Slew Rate at Unity Gain
Vi =0.5to 3V, Vcc = 15V
R = 2k, CL = 100pF, unity gain

0.2

0.4

V/us

GBP

Gain Bandwidth Product
Vce = 30V, R = 2k, CL = 100pF
f = 100kHz, Vih = 10mV

0.5

0.9

MHz

THD

Total Harmonic Distortion
f=1kHz
Av = 20dB, RL = 2k, Vcc = 30V
CL= 100pF, Vo = 2Vpp

0.02

%

Note 1 :

q

The input common-mode voltage of either input signal voltage should not be allowed to go negative by more than 0.3V. The upper
end of the common-mode voltage range is Vec™ -1.5V
But either of both inputs can go to +36V without damage.
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TSM103/A

OPERATOR 1 (op-amp with non-inverting input connected to the internal Vref)

Ve =+5V, Vee™ = Ground, Tamb = 25°C (unless otherwise specified)

Symbol

Parameter

Min.

Typ.

Max.

Unit

Vio

Input Offset Voltage
Vicm =0V
TSM103, Tamp = 25°C
Tmin. < Tamb < Tmax.
TSM103A, Tamb = 25°C
Tmin. < Tamb £ Tmax.

0.5

wNoh

mV

DVio

Input Offset Voltage Drift

uv/°c

lib

Input Bias Current
negative input

20

nA

Avd

Large Signal Voltage Gain
Viem = OV
Vce = 15V, RL = 2k

100

VimV

SVR

Supply Voltage Rejection Ratio
Vicm+: ov
Vce' = 5V to 30V

65

100

dB

|source

Output Current Source
Vo =2V
Vce = +15V, Vi = +1V

20

40

mA

lo

Short Circuit to Ground
Vcc = +15V

40

60

mA

Isink

Output Current Sink
Vid = -1V,
Vce = +15V, V, =2V

10

20

mA

VoH

High Level Output Voltage
Vee' = 30V
Tamb = 25°C, R = 10k
Tmin. € Tamb £ Tmax.

27
27

28

VoL

Low Level Output Voltage
RL = 10k
Tmin. < Tamb < Tmax.

20
20

mV

SR

Slew Rate at Unity Gain
Vi=0.5t0 2V, Vcc = 15V
R = 2k, CL = 100pF, unity gain

0.2

0.4

V/us

GBP

Gain Bandwidth Product
Vce = 30V, RL = 2k, CL = 100pF
f = 100kHz, Vin = 10mV

0.5

0.9

MHz

THD

Total Harmonic Distortion
f=1kHz
AV = ZOdB, RL = 2|(, VCC =30V
CL = 100pF, Vo = 2Vpp

0.02

%
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TSM103/A

VOLTAGE REFERENCE
Symbol Parameter Value Unit
Ik Cathode Current 1to 100 mA
Symbol Parameter Min. Typ. Max. Unit
Vet Reference Input Voltage \%
TSM103, Tamp = 25°C 2.475 25 2.525
Tmin. < Tamb £ Tmax. 2.45 2.55
TSM103A, Tamp = 25°C 2.49 25 251
Tmin. < Tamb < Tmax. 2.48 2.52
AV et Reference Input Voltage Deviation Over mVv
Temperature Range
Via = Vrefy Ik = 10mA
Tmin. € Tamb € Tmax. 7 30
Imin Minimum Cathode Current for Regulation mA
Vika = Vet 0.5 1
|Zkal Dynamic Impedance - (note 1) 0.2 0.5 Q
Vka = Vref, Al = 1 to 100mA, f < 1kHz

Note 1 : the dynamic impedance is defined as |Zka| = AVka/Alk

4
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TSM103/A

OPERATIONAL AMPLIFIERS

Unit Frequency = F(I)

Vee=+/-15V, RL=2k, CL=100pF

1000 E
800
" S —
g 2 600
L §
T 8 400
5 £
200
0 1 1 1 1 1 1
-0,015 -0,01 -0,005 0 0,005 0,01 0,015
source <= |(A) =>sink
Vee=+/-15V, RL=2k, CL=100pF
800 T
600
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2
o
@ & 400
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'_
200
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-0,015 -0,01 -0,005 0 0,005 0,01 0,015
source <= I(A) =>sink
Phase and Gain Margin = F(l)
Vee=+/-15V, RL=2k, CL=100pF
60 2
- =
50
5 hY 2
s h'd @
2 40 F i ¥ 4 2
s L[ JAAN -
: N -
2 S = 8 £
g \"- -10 o
10 e,
- | -12
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-0,015 -0,01 -0,005 0 0,005 0,01 0,015
source <= 1(A) =>sink
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TSM103/A

Total Harmonic Distorsion THD = F(freq)
0,014
0,012
;\3 0,01
a :
£ 0,008 f’
0,006 /
0,004
10 100 1000 10000 100000
Frequency (Hz)
Noise = F(frequency)
80
T 60 ‘
£ WM“-“J\I\HMHAJ&%JW'\’A\A
g w ? 2
z il
2
S 20 =
h.“'\-
o —y
0,01 01 1 10 100
Frequency (Hz)
Vio Distribution - Operator 1
Vce+=5V, Vee-=0V
80
;\g; 60
]
g 40
8 2
O 1
-3 26 -2 15 -1 -05 0 0,5 1 15 2 2,5 3
Vio (mV)
Vio Distribution - Operator 2
Vce+=5V, Vee-=0V
80
;\'o\ 60
]
g 40
2
0
3 25 2 15 2 2,5 3
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q
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TSM103/A

VOLTAGE REFERENCE

Vref = F(IK)
3
2,5
S 2
o
> 15 f
. /
0,5
0,0001 0,001 0,01 0,1
Cathode Current Ik (Amps)
Vref Stability = f(1,C)
0,06
v 7
g 0,04 /
< _ /
1< Unstable ‘
o
5 0,02 -~
Vs
> /
0
1,000000E-10  1,000000E-09  1,000000E-08  1,000000E-07  1,000000E-06 0,00001
Capacitor(F)
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TSM103/A

PACKAGE MECHANICAL DATA
8 PINS - PLASTIC PACKAGE

od
[ |
= - |
. \
b —_ bl
BBl ||
e :
3 I I
Z
Z
D
a1 MM
8 5
) w
i 4
| N I I I
. Millimeters Inches
Dim.
Min. Typ. Max. Min. Typ. Max.
A 3.32 0.131
al 0.51 0.020
1.15 1.65 0.045 0.065
b 0.356 0.55 0.014 0.022
bl 0.204 0.304 0.008 0.012
D 10.92 0.430
E 7.95 9.75 0.313 0.384
2.54 0.100
e3 7.62 0.300
e4 7.62 0.300
F 6.6 0260
i 5.08 0.200
L 3.18 3.81 0.125 0.150
1.52 0.060

9/10

4




TSM103/A

PACKAGE MECHANICAL DATA
8 PINS - PLASTIC MICROPACKAGE (SO)

l|—

_b_L

T
io
)

w
1
C 7 =
. Millimeters Inches
Dim. - -
Min. Typ. Max. Min. Typ. Max.

A 1.75 0.069
al 0.1 0.25 0.004 0.010
a2 1.65 0.065
a3 0.65 0.85 0.026 0.033
b 0.35 0.48 0.014 0.019
bl 0.19 0.25 0.007 0.010
C 0.25 0.5 0.010 0.020
cl 45° (typ.)
D 4.8 5.0 0.189 0.197

5.8 6.2 0.228 0.244
e 1.27 0.050
e3 3.81 0.150
F 3.8 4.0 0.150 0.157
L 0.4 1.27 0.016 0.050
M 0.6 0.024
S 8° (max.)

Information furnished is believed to be accurate and reliable. However, STMicroelectronics assumes no responsibility for the
consequences of use of such information nor for any infringement of patents or other rights of third parties which may result from
its use. No license is granted by implication or otherwise under any patent or patent rights of STMicroelectronics. Specifications
mentioned in this publication are subject to change without notice. This publication supersedes and replaces all information
previously supplied. STMicroelectronics products are not authorized for use as critical components in life support devices or systems
without express written approval of STMicroelectronics.

0 The ST logo is a trademark of STMicroelectronics

00 1999 STMicroelectronics — Printed in Italy — All Rights Reserved
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@Iasﬂ U

KomnaHus ((3J'IeKTpO|_|J'|aCT» npeanaraeT 3akKn4vyeHmne onrocpoYHbIX OTHOLLIEHUN npu
NOoCTaBKaxX MMMNOPTHbIX 3NTEKTPOHHbIX KOMMOHEHTOB Ha B3aMMOBbLIFO4HbIX yCJ'IOBI/lFlX!

Hawwn npeumyuiectsa:

e OnepaTuBHbIE NOCTABKM LUMPOKOrO CMeKTpa 3NeKTPOHHbIX KOMMNOHEHTOB OTEYECTBEHHOIO U
MMMOPTHOrO NPON3BOACTBA HANPAMYO OT MPOM3BOAMTENEN U C KPYNMHENLLNX MUPOBbLIX
CKNaaos.;

MocTaBka 6onee 17-TM MUNIIMOHOB HAMMEHOBAHWUIN 3NEKTPOHHbLIX KOMMNOHEHTOB;

MocTaBka CNoXHbIX, AeULNTHBIX, MMOO CHATLIX C MPOM3BOACTBA NO3ULIUIA;

OnepaTtunBHbIE CPOKM NOCTABKM Nof 3aka3 (0T 5 pabounx gHewn);

OKcnpecc goctaska B Nnobyto Touky Poccuu;

TexHnyeckas nogaepkka npoekTa, NomMoLLlb B nogdope aHanoros, NocTaBka NPOTOTUMOB;

Cuctema MeHeXMeHTa KavyecTBa cepTuduumnposaHa no MexayHapogHomy ctaHgapTty 1ISO

9001;

o JlnueHausa ®CH Ha ocyulecTBneHne paboT ¢ NCNONb30BaHWEM CBEOEHUIN, COCTABAOLLINX
rocygapCTBEHHYIO TalHy;

o [locTaBka cneumnanmampoBaHHbIX KOMNoHeHToB (Xilinx, Altera, Analog Devices, Intersil,
Interpoint, Microsemi, Aeroflex, Peregrine, Syfer, Eurofarad, Texas Instrument, Miteq,
Cobham, E2V, MA-COM, Hittite, Mini-Circuits,General Dynamics v gp.);

MoMMMO 3TOro, O4HMM M3 HanpaBnNeHU koMnaHum «AnekTpollnacT» ABNseTca HanpaBneHne

«UcTouHmkn nutaHua». Mel npeanaraem Bam nomoub KoHCTpyKTOpCKOro otaena:

e [logGop onTuManeHOro peleHus, TexHn4eckoe 060CHOBaHME Npu BbIOOpPE KOMMOHEHTA;
Monbop aHanoros.;
KoHcynbTaumm no NpUMEHEHMIO KOMMOHEHTA;
MocTaBka 06pa3yoB M NPOTOTUMNOB;
TexHn4veckasn noaaepka npoekTa;
3awmTa OT CHATMSA KOMMOHEHTA C NPON3BOACTBA.

Kak c Hamu cBfizaTbCcA

TenedoH: 8 (812) 309 58 32 (MHOrokaHanbHbIN)
Pakc: 8 (812) 320-02-42

OnekTpoHHas nouTta: org@eplastl.ru

Aapec: 198099, r. Cankt-INeTepbypr, yn. KannHuHa,
Oom 2, kopnyc 4, nutepa A.
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