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Dual Operational Amplifiers and Voltage Reference

DESCRIPTION FEATURES

The TS103 is a monolithic IC specifically designed to
control the output current and voltage levels of switch
mode battery chargers and power supplies. The device
contains two operational amplifiers and a precision
shunt regulator. OP AMP 1 is designed for voltage
control, whose non-inverting input internally connects to
the output of the shunt regulator. OP AMP 2 is for
current control with both inputs uncommitted. The IC
offers the power converter designer a control solution
that features increased precision with a corresponding e
reduction in system complexity and cost.

Input Offset Voltage: 0.5mV

Supply Current: 250uA per OP AMP @ 5V
Unity Gain Bandwidth: 1MHz

Output Voltage Swing: 0~(V¢ec — 1.5) V

Power Supply Voltage: 3~18V

Fixed Output Voltage Reference: 2.5V+1%

Sink Current Capability from 0.2~80mA
Compliant to RoHS Directive 2011/65/EU and in
accordance to WEEE 2002/96/EC.
Halogen-free according to IEC 61249-2-21

APPLICATION

Battery chargers
Switch-Mode Power Supplies
Linear voltage regulation

(‘)/HS HALOGEN
e coMPUANT FREE

SOP-8 Pin Definition:
1. Output A 8. Vce
2. Input A (-) 7. Output B
3. Input A (+) / Vka 6. Input B (-)
4. GND 5. Input B (+)
Note: MSL 3 (Moisture Sensitivity Level) per J-STD-020
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ABSOLUTE MAXIMUM RATINGS ®°°"

PARAMETER SYMBOL LIMIT UNIT
Power Supply Voltage (VCC to GND) VCC 20 \%
Op Amp 1 and 2 Input Voltage Range ©"°2%9) N -0.3toV__ +0.3 Y,
Op Amp 2 Input Differential Voltage " 9 Vi, 20 \Y,
Voltage Reference Cathode Current ©"? l 100 mA
Power Dissipation PD 500 mwW
Storage Temperature Range TSTG -65 to 150 °C
ESD Protection Voltage (Machine Model) -- 2200 \Y,

RECOMMENDED OPERATING CONDITIONS M™%

PARAMETER SYMBOL CONDITIONS UNIT
Supply Voltage Vee 3~18 \%
Operating Ambient Temperature Range Tora -40 to +85 °C
ELECTRICAL SPECIFICATIONS (V. = 18V, To=25°C unless otherwise noted)
PARAMETER CONDITIONS MIN TYP MAX | UNIT
VCC =5V, no load,
40°C <T <85° -- 0.5 0.8

Total Supply Current, excluding -40°C =< A <85°C mA

Current in Voltage Reference VCC =18V, no load,

-40°Cs T, <85°C ~ 06 12
Voltage Reference Section

l, = T0mA 2.475 2.500 2.525

TS103

I =10mA @ -40°C <T, <85°C 2.45 2.500 2.55

Reference Voltage KA A \Y;
TS103A s = TOMA 2.490 2.500 2.510

ln = 10MA @ -40°C <T  <85°C 2.475 2.500 2.525
Reference Voltage Deviation |KA = 10mA, - 5 24 Vv
Over Full Temperature Range TA=-40 to 85°C - 5 17 m
Minimum Qathode Current _ 0.2 10 mA
for Regulation
Dynamic Impedance Ve = 1.0 to 80mA, f<1kHz 0.3 0.5 Q
OP AMP 1 Section (Vo= 5V, Vo= 1.4V, Ta=25°C, unless otherwise noted)

Ta=25°C (TS103) -- 0.5 3
Input Offset Voltage Ta=25°C (TS103A) -- 0.5 2 mV

Ta=-40to 85°C -- -- 5
Input Offset Voltage _ o o
Temperature Drift Ta=-4010 85°C ! uvFiC
Input Bias Current P
(Inverting Input Only) Ta=25°C 20 150 nA

_ . V= 15V, R =2kQ,

Large Signal Voltage Gain Vo —14t011.4V 85 100 -- dB
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ELECTRICAL SPECIFICATIONS (V. = 18V, Ta= 25°C unless otherwise noted)

PARAMETER CONDITIONS MIN TYP MAX | UNIT
Power Supply Rejection Ratio Ve =9 to 18V 70 90 - dB
Source Ve =18V, V=1V, V =2V 20 40 - mA
Output Current
Sink Vo =15V, V =-1V,V =2V 10 20 - mA
Output Voltage Swing (High) V=18V, R =10kQ, V =1V 16 16.5 - v
Output Voltage Swing (Low) Vo= 18V, R =10kQ, V =-1V - 17 100 mV
V.= 18V, R =2kQ, A, =1,
CcC L
Slew Rate VIN = 0.51t02V, CL - 100pF 0.2 0.5 -- V/us
_ . V.= 18V, R =2kQ, C = 100pF
Gain Bandwidth Product VIN: 10mV, f = 100kHz 0.5 1 -- MHz
OP AMP 2 Section (Vcc= 5V, Vo= 1.4V, Ta=25°C, unless otherwise noted)
Ta =25°C (TS103) -- 0.5 3
Input Offset Voltage Ta=25°C (TS103A) -- 0.5 mV
Ta=-401to0 85°C -- -- 5
Input Offset Voltage
, Ta=-401to0 85°C -- 7 -- pVv/°C
Temperature Drift
Input Bias Current Ta=25°C - 20 150 nA
Input Voltage Range Ve = 0~18V 0 00 Vce-1.5 \Y
. . VC(; = 15V, RL = 2kQ,
Large Signal Voltage Gain 85 100 -- dB
Vo=1.41011.4V
Power Supply Rejection Ratio Ve =51t018V 70 90 - dB
Source Vee =15V, Vip =1V, Vo = 2V 20 40 -- mA
Output Current
Sink Vee =15V, Vp =-1V, Vo = 2V 10 20 -- mA
Output Voltage Swing (High) Vee =18V, R =10kQ, Vp = 1V 16 16.5 -- \Y
Output Voltage Swing (Low) Vee =18V, R =10kQ, Vip = -1V - 17 100 mV
Vee =18V, R =2kQ, A =1,
Slew Rate e - A, 0.2 0.5 - Vips
V, = 0.5t 2V, C = 100pF
) , Vee =18V, R = 2kQ, C. = 100pF
Gain Bandwidth Product 0.5 1 - MHz
Viy=10mV, f = 100kHz
ORDERING INFORMATION
PART NO. PACKAGE PACKING
TS103CS RLG SOP-8 2,500pcs / 13"Reel
TS103ACS RLG SOP-8 2,500pcs / 13"Reel
3 Version: D1701
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BLOCK DIAGRAM
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PIN DESCRIPTION
PIN NO. NAME FUNCTION
1 Output A OP AMP 1 output
2 Input A (-) OP AMP 1 inverting input
3 Input A (+) / Vka OP AMP 1 non-inverting input and shunt reference cathode terminal
4 GND Negative supply voltage
5 Input B (+) OP AMP 2 output
6 Input B (-) OP AMP 2 non-inverting input
7 Output B OP AMP 2 output
8 Vce Positive supply voltage
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PACKAGE OUTLINE DIMENSIONS (Unit: Millimeters)
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MARKING DIAGRAM
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Notice

Specifications of the products displayed herein are subject to change without notice. TSC or anyone on its behalf,
assumes no responsibility or liability for any errors or inaccuracies.

Information contained herein is intended to provide a product description only. No license, express or implied, to
any intellectual property rights is granted by this document. Except as provided in TSC’s terms and conditions of
sale for such products, TSC assumes no liability whatsoever, and disclaims any express or implied warranty,
relating to sale and/or use of TSC products including liability or warranties relating to fitness for a particular purpose,
merchantability, or infringement of any patent, copyright, or other intellectual property right.

The products shown herein are not designed for use in medical, life-saving, or life-sustaining applications.

Customers using or selling these products for use in such applications do so at their own risk and agree to fully
indemnify TSC for any damages resulting from such improper use or sale.
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OxreaH INeKTPOHMUKM
MocTaBKa 3ﬂeKTp0HHbIX KOMMOHEHTOB

Komnanusa «OkeaH DNEKTPOHMKM> MpEeAaraeT 3aK/Il04EHUE JONTOCPOYHbIX OTHOLLIEHMM NpU
MOCTaBKaX MMMOPTHbIX 3/1EKTPOHHbIX KOMMOHEHTOB HA B3aMMOBbIrOZHbIX YC10BMAX!

Hawwu npeumyliectsa:

- NlocTaBKa OpMrMHaIbHbIX UMMNOPTHbBIX 3/IEKTPOHHbIX KOMMOHEHTOB HanNpAMYy C NPOM3BOACTB AMEPUKM,
EBponbl M A3uK, a TaK e C KpYNHEMLIMX CKIaJ0B MMPa;

- LUnMpoKas sMHeMKa NOCTaBOK aKTUBHBIX M MACCMBHBIX MMMOPTHbBIX 3/1EKTPOHHbIX KOMMOHEHTOB (6onee
30 MJIH. HAMMEHOBAHUMN);

- MocTaBKa C/IOXKHbIX, AeDUUMUTHBIX, IM60 CHATLIX C NPOM3BOACTBA NO3ULMIA;

- OnepaTMBHbIE CPOKM NOCTABKM NOA 3aKa3 (0T 5 paboumx AHEN);

- JKCnpecc JoCTaBKa B 06YH0 TOYKY Poccuu;

- Momouwb KoHcTpyKTOpCKOro OTAena 1 KOHCynbTauumu KBaMPULUUPOBAHHBIX MHXEHEPOB;

- TexHM4ecKaa nogaepkka NpoeKTa, NomMollb B NoA6ope aHanoros, NocTaBka NPOTOTUNOB;

- [locTaBKa 3/1EKTPOHHbIX KOMMOHEHTOB NoJ, KOHTposiem BIT;

- CUcTeMa MeHeaXXMeHTa KayecTBa cepTudmumpoBaHa no MexayHapogHomy ctaHgapTy 1SO 9001;

- Mp1 HEO06XOAMMOCTH BCA NPOAYKLUMA BOEHHOIO M adPOKOCMMYECKOrO Ha3HaYeHMA NPOXoAUT

MCMbITaHMA M CEPTUMhMKALMIO B TaGOPATOPMM (MO COrIACOBAHMIO C 3aKa34YMKOM);
- MocTaBKa cneumanusmMpoBaHHbIX KOMMOHEHTOB BOEHHOMO M a3POKOCMMYECKOr0 YPOBHSA KayecTBa

(Xilinx, Altera, Analog Devices, Intersil, Interpoint, Microsemi, Actel, Aeroflex, Peregrine, VPT, Syfer,
Eurofarad, Texas Instruments, MS Kennedy, Miteq, Cobham, E2V, MA-COM, Hittite, Mini-Circuits,
General Dynamics u gp.);

KomnaHua «OkeaH JNEeKTPOHMKKU» ABNAETCA oduuMabHbIM AUCTPUOLIOTOPOM M SKCKJIHO3MBHbBIM
npesctasuteneM B Poccum ofHOrO M3  KpPYMHEMWMX MPOM3BOAMUTENIEM Pa3beEMOB BOEHHOMO W
A3pPOKOCMMYECKOro Ha3sHavyeHuMs <«JONHON», a Tak Xe oduuMaibHbiIM AUCTPUOBIOTOPOM MU
JKCK/II03MBHbIM nNpeacTaBuTenieM B Poccvn npousBoauTENA BbICOKOTEXHOIOMMYHBIX M HaAEXHbIX
peweHun ans nepeaaym CBY curHano «FORSTAR>.

«JONHON> (ocHosaH B 1970 T.)

PasbeMbl crneumanbHOro, BOEHHOMo M A3POKOCMHNYECKOIo
Ha3Ha4YeHHA:

JONHON (MpuMeHsOTCA B BOEHHOM, aBMALMOHHOM, a3POKOCMMYECKOM,

MOPCKOM, KeNe3HOAOPOXKHOM, TOpHO- M HedTeao6biBatoLLeN
0Tpac/AX NPOMbILLIEHHOCTH)

«FORSTAR> (ocHoBaH B 1998 r.)

BY coegmHmnTENN, KOAKCHaNbHbIE Kabenn

’ ) ®
KabenbHble COOPKM M MMKPOBONIHOBbIE KOMMOHEHTbI: FORS 'AR
L

(MpuMeHsaTCA B TEJIEKOMMYHMKAUMAX  FPaXXAaHCKOro M
cneuManbHOrO HasHayeHus, B cpeacTBax cBA3sM, PJIC, a TaK xe
BOEHHOM,  aBMALUMOHHOM M AdPOKOCMMYECKOM  OTpacisx
NPOMBILLNIEHHOCTH).

TenedoH: 8 (812) 309-75-97 (MHOroKaHasbHbIN)

dakc: 8 (812) 320-03-32

DNIeKTpPOHHas noyTa: ocean@oceanchips.ru

Web: http://oceanchips.ru/

Appec: 198099, r. CaHkT-leTepbypr, yn. KananHuHa, 4. 2, Kopn. 4, amT. A




