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ABSTRACT

This project presents a solar power system that is designed for. generating the
electricity through the device converting DC power to AC power. distribution system
directly. The system.is able based on hysteresis current control to transfer;‘-the electric
power by using the TMS320F28335 digital signal processing system. In this project
simulation and analysis of the performance of the system by using the program MATLAB

/SIMULINK is also given
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dlowh t1 + 292l

dity di~p
—_— = 34
At e T (2.34)

- 1o ' ) v oa * & o w P
NN 2.12 wudiinan Elag Arnuduvenssuadneds (1) tufidniessnn tned

v

e e o < = w v P ' a = e L o o o
Anilndgudidansisuiisuivammdureanszuailvarushuionh (i) Falaudy

u

UINATUAEINVANHTNUTR LUNMT 2.12 ansadsuannisianeil

dit d
s ok =ty = 2HB (2.35)
dt
ai~r di*y -«
o t, - = t, =-ZHB (2.36)
L+t = Tc—— (2.37)
fc

- - o - o oA d o -
Wie fzung 2 e anlumsainduaslodliuay [ Ae anwudaiadalagiiavannisi

(2.35) ung (2.36) munnfundaunuluannis (2.37) s=lamaainish (2.38) was (2.39)

d"‘ di~ di
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dit " s
—&— —(t; — tz) i 4 = 4HB (2.40)
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Yhaunsi (2.34) unuasluaunisi (2.39) aglafmaunisi (2.42)
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T dt
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3.2.6 AIAUANHYIUATINDA

anumamtmesululasreulvsamesuazdidnnseinduazanudeanisldau
manunsIgelunsUsunanansadinmand dwaliiniswaunlulasreulnsaiaesi
Sendiimunudygyiuidnea (Digital Signal Controller :0SC ) Yaiduvosfanruay
dygrudineafionnudrvenisinuniadamansuasilafdunisiiauuuuss
Uszananadnyeyuhlinea (Digital Signal Controller :DSC ) iauﬁqﬁﬁaﬁ%uhgaﬁLﬂNIMGﬂﬁ
nuldiedavaan Tasfmuaudygrufineadililunuddudenld c2000 %;aLfJumzqa
lulasaaulnsaiaes 32 U 970 Texas Instruments Inc. B:\fwﬁm DSP , Microcontroller uwag
lod199 Taw Texas Instruments Iffnuntonsenasdinduinisveslilasreulnsaiaes
WUV Real-time control32°C2000 ?fdgﬂ%’ﬂ'lﬁ@u Digital Signat.Centroller (DSC) waniJu
nseaduiilaily.C2000 19u €500 w3n C6000 Tegnanlioglunsuna Digital Signal
Processor (DSC) ﬁtﬁu'liﬂuﬂswaamaﬁfgﬂpmﬁ%maatﬂuﬁaﬂmﬁ 19U Ussananaiile uay

- e - « [ L
HUAUN LGRS lWumy

AusuUAwulAeTas C2000 wWas TMS320F28335

® High-Performance Static CMOS Technology

Up to 150 MHz (6.67-ns Cycle Time)

1.9-V/1.8-V Core, 3.3-V 1/O Design

® High-Performance 32-Bit CPU (TMS320C28x)

Single-Precision Floating-Peint Unit (FPU)

16 x.16 and-32 x 32 MAC Operations

16 x.16 Dual MAC

Fast Interrupt Response and Processing

Code-Efficient (in-C/C++ and Assembly)

® Six-Channel DMA Controller (for ADC, McBSP, ePWM, XINTF, and
SARAM)

® 16-Bit or 32-Bit External Interface (XINTF)

Over 2M x 16 Address Reach

® On-Chip Memory

256K x 16 Flash, 34K x 16 SARAM

1K x 16 OTP ROM
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® Boot ROM (8K x 16)

With Software Boot Modes (via SCI, SPI, CAN, 12C, McBSP, XINTF, and
Parallel 1/0)

Standard Math Tables

® GPIO63 Pins
® Peripheral Interrupt Expansion (PIE) Block That Supports All 58

Peripheral Interrupts

® Enhanced Control Peripherals

Up to 18 PWM Outputs

Up te 6HRPWM Outputs With 150 ps MEP Resolution
Upto 6 Event Capture Inputs

Up to 2 Quadrature Encoder Interfaces

Up to 8-32-Bit Timers.(6 for eCAPs and 2 for eQEPs)
Up to 9 16-Bit Timers (6 for ePWMs and: 3 XINTCTRs)

® Three 32-Bit CPU Timers

®  Serial Port Peripherals

Up to 2 CAN Modules

Up.to 3 SCI(UART) Modules

Up to 2 McBSP Modutes (Configurable as SPI)
One SPI Module

One Inter-Integrated-Circuit (12C) Bus

® 12-Bit ADC,.16 Channels
80-ns Conversion Rate

2 x 8 Channel Input-Multiplexer
Two Sample-and-Hold
Single/Simultaneous Conversions

Internal or External Reference
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1. Code Composer Studio 4 (CCS4) Wugeanuislusunsy wazroulniaes

MG
2. MATLAB/Simulink 1Hulusunsumsylniassvdanlanazunsy

$ Code Composer™ Studio v4

-

. " >
:'-::._:* Aﬂ r) ™
T > - v

TexAs
INSTRUMENTS

3Uii 3.20 Tusunsu Code Composer Studio 4 (CCS4)

31]“71' 3.21 1Usunsu MATLAB/Simulink
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Current Ve Pye Ve P.c THD; PF D.P.F | Efficiency
Command | (V) (W) (V) w) (%) (%)
(A)
1.0 253 140 110 100 4.2 0.98 1.00 71.42
1.5 240 200 110 160 2.0 0.99 1.00 80.00
2.0 230 270 111 220 1.6 1.00 1.00 81.48
2.5 208 330 113 290 73.7 1.00 1.00 87.87
3.0 150 310 113 300 16.4 0.97 1.00 96.77
3.5 1385 280 108 250 31.0 0.94 0.99 89.28
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ABSTRACT

This project presents a solar power system that is
designed for generating the electricity through the device converting
DC power to AC power distribution system directly. The system is
able based on hysteresis current control to transfer the electric power
by using the TMS320F28335 digital signal processing system. In this
project simulation and analysis of the performance of the system by

using the program MATLAB / SIMULINK is also given
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Why thin-film 7

In “Fgvanciag-amorphous siicon tindiim technolody,
recognizing that these Brsts 3 growing inlerast in the cost
of energy. perkiowart houe of production. We have {ocissd
on the deévelopment of tinfiim modules becsise #
satishies our main godl wikeh is o provida Solar slecinigily
# the Jowest possitle price per kilowstt hodr, Among other
positive attnbutes. amermhous. siicon modules genafate
more glettricily pafwunit of iWstalied capaeity than Trystaline
sificon modules de; leading o Tower eBeticity denerating
costs and supsrior @conomics {0 many Sopigations

= a.5i thindiim, PY Mogale h lemperature

¢ f atng considerably More
power at hugher ambient lempernatures

* Generate tigher anergy gld underlow hight conditions
and diffuse kght conditions. (clotdy. days)

# Environmentally Friendly by having-extremely thin
thickness of &5 cefl 0.3 pmi .

# Shorter Energy Pay-Back Time (EPT) when compare
with ¢-5i PV Module. EPT is one of the most important
factors when evaluating the ecological benefit of BV
Systems.

Stability Test (BS 40)
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TMS320F28335, TMS320F28334, TMS320F 28332
TMS320F28235, TMS320F28234, TMS320F28232
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Digital Signal Controllers (DSCs)

Check for Samples: TMS320F28335, TMS320F28334, TMS320F28332, TMS320F 28235, TMS320F28234, TMS320F28232

TMS320F2833x, TMS320F2823x DSCs

Features

* High-Performance Static CMOS Technology
— Up to 150 MHz (6.67-ns Cycle Time)
- 1.9-V/1.8-V Core, 3.3-V I/O Design

* High-Performance 32-Bit CPU (TMS320C28x)
— |IEEE-754 Single-Precision Floating-Point

Unit (FPU) (F2833x only)

— 16 x 16 and 32 x 32 MAC Operations

16 x 16 Dual MAC

— Harvard Bus Architecture

Fast Interrupt Response and Processing

Unified Memory Programming Model
— Code-Efficient (in C/C++ and Assembly)

= Six-Channel DMA Controller (for ADC, McBSP,
ePWM, XINTF, and SARAM)

* 16-Bit or 32-Bit External Interface (XINTF)
— Over 2M x 16 Address Reach

* On-Chip Memory

— F28335, F28235:
256K x 16 Flash, 34K x 16 SARAM

— F28334, F28234:
128K x 16 Flash, 34K x 16 SARAM

- F28332, F28232:
64K x 16 Flash, 26K x 16 SARAM

- 1K x 16 OTP ROM
* Boot ROM (8K x 16)

— With Software Boot Modes (via SCI, SPI,
CAN, I2C, McBSP, XINTF, and Parallel I1/0)

~ Standard Math Tables
» Clock and System Control
— Dynamic PLL Ratio Changes Supported
— On-Chip Oscillator
- Watchdog Timer Module

* GPIOO0 to GPIO63 Pins Can Be Connected to
One of the Eight External Core Interrupts

* Peripheral Interrupt Expansion (PIE) Block That

Supports All 58 Peripheral Interrupts
* 128-Bit Security Key/Lock
— Protects Flash/OTP/RAM Blocks
— Prevents Firmware Reverse Engineering

Enhanced Control Peripherals
- Up to 18 PWM Outputs
- Up to 6 HRPWM Outputs With 150 ps MEP
Resolution
= Up to 6 Event Capture Inputs
— Up to 2 Quadrature Encoder Interfaces
- Up to 8 32-Bit Timers
(6 for eCAPs and 2 for eQEPs)
= Up to 9 16-Bit Timers
(6 for ePWMs and 3 XINTCTRs)
Three 32-Bit CPU Timers
Serial Port Peripherals
— Up to 2 CAN Modules
Up to 3 SCI (UART) Modules
Up to 2 McBSP Modules (Configurable as
SPI)
One SPI Module
One Inter-Integrated-Circuit (I12C) Bus
12-Bit ADC, 16 Channels
— 80-ns Conversion Rate
—~ 2 x 8 Channel Input Multiplexer
- Two Sample-and-Hold
Single/Simultaneous Conversions
Internal or External Reference
Up to 88 Individually Programmable,
Muitiplexed GPIO Pins With Input Filtering
JTAG Boundary Scan Support (!
Advanced Emulation Features
- Analysis and Breakpoint Functions
-~ Real-Time Debug via Hardware
Development Support Includes
ANS| C/C++ Compiler/Assembler/Linker
Code Composer Studio™ IDE
DSP/BIOS™
Digital Motor Control and Digital Power
Software Libraries

1

I

(1) |EEE Standard 1149.1-1990 Standard Test Access Port and

Boundary Scan Architecture

A Please be aware that an important notice conceming availability, standard warranty, and use in critical applications of
Texas Instruments semiconductor products and disclaimers thereto appears at the end of this data sheet.
MicroStar BGA, Code Composer Studio, DSP/BIOS, TMS320C28x, Delfino, PowerPAD, TMS320C54x, TMS320C55x%, C28x

are trademarks of Texas Instruments.,
All other trademarks are the property of their respective owners.

Copyright ® 2007-2012, Texas Instruments Incorporated

PRODUCTION DATA information is current as of publication date. Products conform to
specifications per the terms of the Texas Instruments standard warranty. Production

1g does not r ily include testing of all parameters.



TOSHIBA

TOSHIBA INSULATED GATE BIPOLAR TRANSISTOR SILICON N CHANNEL IGBT
GT60M303

HIGH POWER SWITCHING APPLICATIONS

= Fourth generation IGBT

= FRD included between emitter and collector

* Enhancement mode type

« Highspeed IGBT :tf=0.25ps (TYP)

FRD

= Low saturation voltage

“ter = 0.7us (TYP))
: VCE (sat) = 2.1V(TYP.)

MAXIMUM RATINGS (Ta=25°C)

90

Unit: mm

 g33102

LY

26005

250
S
::%:

15
2.0 14 &,
1.0

2.0

200206

CHARACTERISTIC SYMBOL RATING UNIT
Collector-Emitter Voltage VCEs 900 \'s
: 1. GATE
Gate-Emitter Voltage VGes 125 v 2. COLLECTOR (HEAT SINK)
DC Ic 80 3. EMITTER
Collector Current A
1ms Icp 120 JEDEC 3
Emitter-Collector DC lecr 15 4 JEITA =
Foward Current P 8 fersh 120 TOSHIBA 2a21F2C
Collector Power Dissipation P 170 W WOGETONN0
(Tc = 25°C) c
Junction Temperature T 150 °C
Storage Temperature Range Tsig ~55~150 °C
Screw Torque — 0.8 N:m
EQUIVALENT CIRCUIT MARKING
Collector
o Q o(] 7
Part No. (or abbreviation code)
TOSHIBA 3(/
Gate D GTSOMEB_(?__‘C
i __r—— Lot No.
JAPAN ™
o] ™ A ine indicaies

Emitter

lead (Pb)-free package or

lead (Pb)-free finish.



TOSHIBA

ELECTRICAL CHARACTERISTICS (Ta=25°C)

CHARACTERISTIC SYMBOL TEST CONDITION MIN TYP. | MAX | UNIT
Gate Leakage Current IGes VGE =25V, Vce =0 — — 500 nA
Collector Cut-off Current Ices Vce =900V, VG =0 - - 1.0 mA
Gate-Emitter Cut-off Voltage VGE (oFf) |lc = 60mA, Vg = 5V 3.0 — 6.0
Collector-Emitter Saturation Voltage VCE (sat) (1) |lc = 10A, Vgg = 15V — 16 2.2
Collector-Emitter Saturation Voltage VCE (sat) (2) |lc = B0A, VGE = 15V — 2.1 g
Input Capacitance Cies Vce=10V,Vge =0, f = 1MHz — 3800 — pF
Rise Time tr — 0.35 0.60
B Tum-On Time tan 15V o101 ,ﬁ E% — | 046 | 075 -
Fall Time Iy 0 =TT — | 025 | 040
Turn=Off Time toff 600V —_ 060 | 0.70
Emitter-Collector Forward Voltage VEck lec = 15A, VG =0 — 1.5 2.0 A
Reverse Recovery Time tor 15 7 d1t i"\_g[ff ’,T‘g —_ 0.7 2.5 Hs
Thermal Resistance Rih (j-c) IGBT — — 074 |°C/W
Thermal Resistance 7 Rih (j-¢) Diode — _ 40 |°C/W




TOSHIBA

Transistor Inverter
Inverter For Air Conditionor

IGBT Gate Drive

Power MOS FET Gate Drive

TOSHIBA Photocoupler

TLP250

The TOSHIBA TLP250 consists of a GaAlAs light emitting diode and a

integrated photodetector.
This unit is 8-lead DIP package.

TLP250 is suitable for gate driving circuit of IGBT or power MOS FET.

Input threshold current: IF=6mA(max.)

Supply current (Icc): 11mA(max.)
Supply voltage (Vce): 10-35V
Output current (I0): £1.5A (max.)

Switching time (tpLH/tpHL): 1.5ps(max.)

Isolation voltage: 2500Vyms(min.)

UL recognized: UL1577, file No.E67349

Option (D4) type
VDE approved: DIN VDE0884/06.92 certificate No.76823
Maximum operating insulation voltage: 630VpK

Highest permissible over voltage: 4000VpPK

(Note) When a VDEO0884 approved type is needed,
please designate the "option (D4)"

Creepage distance! 6.4mm(min.)
Clearance: 6.4mm(min.)

Schmatic

A 0.1pF bypass capcitor must be

IF
b

2+
VE } =3
3-

connected between pin 8 and 5 (See Note 5).

Truth Table
Tr1 Tr2
Input On On Off
LED off Off on

GaAlAs Ired & Photo-IC

92

Unit in mm

¥LicA

TOSHIBA 11-10C4
Weight: 0.54 g

Pin Configuration (top view)

1[0 [1s
2[] /. 7
3E}¢ 6

4 s

:N.C.

. Anode

: Cathode
:N.C.

: GND

: Vo (Output)
Vo

‘Vee

N BE WN =

2004-06-25



TOSHIBA

Absolute Maximum Ratings (Ta = 25°C)

93
Characteristic Symbol Rating Unit
Forward current IF 20 mA
Forward current derating (Ta 2 70°C) Alg / ATa -0.36 mA/°C
@ Peak transient forward curent (Note 1) lgpT 1 A
Reverse voltage Vgr 5 \
Junction temperature Tj 125 °C
“H’peak output current (Pyy s 2.5us.f s 15kHz) (Note 2) lopH -1.5
“L"peak output current (Pyy < 2.5ps f s 15kHz) (Note 2) lopL *1.5
(Ta<70°C) 35
Output voltage Vo Vv
5 (Ta=85°C) 24
8 (Tas70°C) 35
- Supply voltage Vee Vv
(Ta=85°C) | 24
QOutput voltage derating (Ta = 70°C) AV /! ATa -0.73 vi°C
Supply voltage derating (Ta 2 70°C) AVeg/ATa -0.73 V/°C
Junction temperature Tj 125 °C
Operating frequency (Note 3) f 25 kHz
Operating temperature range Topr —20~85 *C
Storage temperature range Tsig <55~125 °C
Lead soldering temperature (10 s) (Note 4) Tsol 260 T
Isolation voltage (AC, 1 min.; R:H.< 60%) (Note 5) BVsg 2500 Vims

Note 1:  Pulse width Pyy < 1pus, 300pps

Note 2:  Exporenential wavefom

Note 3:  Exporenential wavefom, lopH s —1.0A( <2.5ps), lopL < +1.0A( s 2.5ps)
Note 4:  Itis 2 mm or more from a lead root.

Note 5.  Device considerd a two terminal device: Pins 1, 2, 3 and 4 shorted together, and pins 5, 6, 7 and 8 shorted
together.

Note 6: A ceramic capacitor(0.1uF) should be connected from pin 8 to pin 5 to stabilize the operation of the high
gain linear amplifier. Failure to provide the bypassing may impair the switching proparty. The total lead
length between capacitor and coupler should not exceed 1cm.

Recommended Operating Conditions

Characteristic Symbol Min. Typ. Max. Unit
Input current, on (Note 7) IF(ON) T 8 10 mA
Input voltage, off VF(OFF) 0 _— 0.8 v
Supply voltage Vee 15 —_ 30 20
Peak output current lopH/lopL = — +0.5 A
Operating temperature Topr -20 25 70 85 °c

Note 7: Input signal rise time (fall time) < 0.5 ps.

2004-06-25
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No)
B

L78xx, L78xxC
L78xxAB, L78xxAC

Positive voltage regulator ICs

Features

m Output currentupto 1.5 A

m Output voltages of 5; 6; 8; 8.5; 9; 12; 15; 18;
24V

Thermal overload protection

Short circuit protection

Output transition SOA protection

2 % output voltage tolerance (A version)

Guaranteed in extended temperature range
(A version)

Description

The L78xx series of three-terminal positive
regulators is available in TO-220, TO-220FP, TO-
3, D?PAK and DPAK packages and several fixed
output voltages, making it useful in a wide range
of applications.

These regulators can provide local on-card
regulation, eliminating the distribution problems

associated with single point regulation. Each type

employs internal current limiting, thermal shut-
down and safe area protection, making it

essentially indestructible. If adequate heat sinking

is provided, they can deliver over 1 A output
current. Although designed primarily as fixed
voltage regulators, these devices can be used
with external components to obtain adjustable
voltage and currents.

Datasheet — production data

TO-220FP

TO-3 DPAK D?*PAK

Table 1. Device summary
Part numbers
L7805 L7806AC L7809AB L7815AB
L7805C L7808C L7809AC L7815AC
L7805AB L7808AB L7812C L7818C
L7805AC L7808AC L7812AB L7824C
L7806C L7885C L7812AC L7824AB
L7806AB L7809C L7815C L7824AC
May 2012 Doc ID 2143 Rev 29
This is information on a product in full production. www.st.com
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L79xxC

Negative voltage regulators

Datasheet — production data

Features

m Output currentupto 1.5 A

m Output voltages of - 5; - 8; - 12; - 15 V
m Thermal overload protection

m Short circuit protection

m Output transition SOA protection

Description

The L79xxC series of three-terminal negative
regulators is available in TO-220, TO-220FP and
D2PAK packages and several fixed output
voltages, making it useful in a wide range of
applications. These regulators can provide local
on-card regulation, eliminating the distribution

D*PAK

problems associated with single point regulation;
furthermore, having the same voltage option as
the L78xx positive standard series, they are
particularly suited for split power supplies. If
adequate heat sinking is provided, they can
deliver over 1.5 A output current. Although
designed primarily as fixed voltage regulators,
these devices can be used with external
components to obtain adjustable voltages and
currents.

Table 1. Device summary

Order codes

Output

Part numbers
TO-220 D?*PAK

TO-220FP

voltages

L7905C L7905CV L7905CV-DG (1) L7905CD2T-TR

L7905CP

-5V

L7908C L7908CV L7908CV-DG (1)

-8V

L7912C L7912CV L7912cv-DG (1 L7912CD2T-TR

L7912CP

~12V

L7915C L7915CV L7915CVv-DG () L7915CD2T-TR

L7915CP

-15V

1. TO-220 Dual Gauge frame.

May 2012 Doc ID 2149 Rev 21

This is information on a product in full production.

www.st.com
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96
2 Maximum ratings
Table 2. Absolute maximum ratings
Symbol Parameter Value Unit
forVg=-5to-18V -35
Vi DC input voltage Vv
forVg=-20to-24V -40
lo Output current Internally limited
Pp Power dissipation Internally limited
Tgre | Storage temperature range -65 to 150 °C
Top Operating junction temperature range 0to 150 °C
Note: Absolute maximum ratings are those values beyond which damage to the device may occur.
Functional operation under these condition is not implied.
Table 3. Thermal data
Symbol Parameter D*PAK TO-220FP Unit
Riyc | Thermal resistance junction-case 3 5 °C/W
Rihga | Thermal resistance junction-ambient 62.5 60 °C/W

3

Doc ID 2149 Rev 21




L79xxC

Electrical characteristics 97
Refer to the test circuits, T; =010 125 °C, V| =-10V, I5 =500 mA, C;=2.2 uF, Cqo = 1 pF
unless otherwise specified.
Electrical characteristics of L7905C
Table 4.
Symbol Parameter Test conditions Min. | Typ. | Max. | Unit
Vo Output voltage Ty=25C -4.8 -5 -5.2 Vv
|O=-5mAt0-1A,P0£15W p ¢ 5
Vo Output voltage Vi =-810-20V 4.75 5 5.25 Vv
V| = -7:40-25 V- Tiy=26°C 100
AVo" | Line regulation mv
Vy=-8to-12V, T, = 25°C 50
lo=5mAto 1.5A, T; =25°C 100
AV | Load regulation mvV
lo =250 to 750 mA, T, =25°C 50
Iq Quiescent current Ay = 2580 3 mA
lo=56mAto1A 0.5
Aly Quiescent current change mA
Vi=-8to-25V 1.3
AVQ/AT | Output voltage drift lg=5mA -0.4 mV/°C
eN Output noise voltage B = 10Hz to 100kHz, T; = 25°C 100 pv
SVR |Supply voltage rejection AVi=10V,f=120Hz 54 60 dB
Vy4 Dropout voltage lo=1A, Ty=25°C, AVg =100 mV 1.4 v
e Short circuit current 21 A

1. Load and line regulation are specified at constant junction temperature. Changes in Vg due to heating effécts must be

taken into account separately. Pulse testing with low duty cycle is used.

J

Doc ID 2149 Rev 21




Electrical characteristics

98

Refer to the test circuits, T; = 0to 125 °C, V| =-23 V, Ig = 500 mA, C, = 2.2 pF, Co=1pF
unless otherwise specified.

Table 5.  Electrical characteristics of L7915C
Symbol Parameter Test conditions Min. | Typ. | Max. | Unit
Vo Output voltage Ty=25°C -144 | 15 | -156 v
lo=-5mAto-1A Pg<15W
Vo Output voltage V| =-18.510 -30 V -143 | 16| 187 Vv
Vi=-17510-30V, T, =25°C 300
AVo!" | Line regulation mV
Vi=-20t0-26 V, T; = 25°C 150
lo=5mAto15A T, =25C 300
AVo" | Load regulation = mV
lp = 25010 750 mA, T, = 25°C 150
Iy Quiescent current Ty=25° 3 mA
lo=5mAto1A 0.5
Aly Quiescent current change —~ - mA
Vy=-18.510-30 V 1
AV/AT | Output voltage drift lo=5mA -0.9 mV/°C
eN Output noise voltage B = 10Hz to 100kHz, T, =25°C 250 pv
SVR | Supply voltage rejection AV, =10V, f= 120Hz 54 60 dB
Vq Dropout voltage lg=1A, T,;=25°C, AVg = 100 mV 1.1 Vv
lso Short circuit current 1.3 A

: 17

Load and line regulation are g
taken into account separately.

Doc ID 2149 Rev 21

pecified at constant junction temperature. Changes in Vg due to heating effects must be
. Pulse testing with low duty cycle is used.
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Current Transducer LA 25-NP I, = 5-6-8-12-25 At

For the electronic measurement of currents: DC, AC, pulsed...,
with galvanic isolation between the primary circuit and the secondary
circuit.

L=\

16080
Features
e Closed loop (compensated)
Primary nominal current rms 25 At current transducer using the Hall
ks Primary current, measuring range 0. %36 At effect
R, Measuring resistance @ T,=70°C | T,=85°C e |solated plastic case recognized
Rumin  Rugimax | R Ry s according to UL 94-V0,
with + 15V @+25At 100 - 320 [100 315 Q
@+36At,, 100 190 [100 185 . © Advantages
Iz Secondary nominal current rms 25 mA e Excellentaccuracy
K, Conversion ratio 1-2-3-4-5.. 1000 * |Very good linearity
V. Supply voltage (£ 5 %) ~ L Vv o Low temperature drift
I Current consumption 10+1, mA » Optimized response time
® No insertion losses
X Accuracy @ |, T,=25C $05 % e High immunity to external
g, Linearity error <0.2 % interference
Typ  |Max o Current overload capability.
| Offset current? @ 1,= 0, T, = 25°C +0.05/+0.16 mA 5l dEs
I:M Magnetic offset current 2 @A I, =0 and specified R,,, Applications
after an overload of 3x ., | +0.05/+0.15 mA e AC variable speed drives and
b Temperature variation of |, 0°C..+25°C | +0.06/+ 025 mA servo motor drives
+25°C .. +70°C ‘ +0.10/£0.35 mA e Static converters for DC motor
-25°C 1+ 85°C +05 mA drives
-40°C... +85°C | 12 mA * Battery supplied applications
t Response time ¥ to 90 % of I, step <1 ks »_Uninterruptible Power Supplies
di/dt  di/dt accurately followed >50 Alus (UPS)
BW Frequency bandwidth (- 1 dB) DC .. 150 kHz e Switched Mode Power Supplies
- ] (SMPS)
: F Ambient operating temperature -40 .. +85 T epplications.
Ty Ambient storage temperature -45.. +90 °C Application domain
R, Primary coil resistance perturn @ T,=25°C <125 mQ
R, Secondary coil resistance @T,=70°C 110 Q ® Industrial.
@T,=85°C 115 Q
R, Isolation resistance @ 500 V, T, = 25°C > 1500 MQ
m Mass 22
Standards EN 50178: 1997
Notes: " Measurement carried out after 15 mn functioning

2 The result of the coercive field of the magnetic circuit
¥ With a di/dt of 100 A/ps.

www.lem.com
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Current Transducer LA 25-NP

Isolation characteristics

Vv, Rms voltage for AC insulation test, 50 Hz, 1 min 2.5 kV

v, Impulse withstand voltage 1.2/50 ps 9 kV
Min

dCp Creepage distance 10.63 mm

dcCl Clearance 10.63 mm

CTI Comparative Tracking Index (group llla) 175

Applications examples

According to EN 50178 and IEC 61010-1 standards and following conditions:

e Over voltage category QV 3
e Pollution degree PD2
e Non-uniform field

EN 50178 IEC 61010-1
dCp, dCl, V_ Rated insulation voltage Nominal voltage
Basic insulation 1700 V 1700 V
Reinforced insulation 600 V 600 V

Safety

A\

This transducer must be used in electric/electronic equipment with respect
to applicable standards and safety requirements in accordance with the
manufacturer's operating instructions.

A\

Caution, risk of electrical shock

When operating the transducer, certain parts of the module can carry hazardous
voltage (eg. primary busbar, power supply).

Ignoring this warning can lead to injury and/or cause serious damage.

This transducer is a build-in device, whose conducting parts must be inaccessible
after installation.

A protective housing or additional shield could be used.

Main supply must be able to be disconnected.

100
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Dimensions LA 25-NP (in mm)

101

a0 s
=10.16= a2
254x4 |
1T
[ | L
Saad g = LEMé
R AC
R & » i 81(x3) o >PBT<
e | F7777772 ———— Model
5 ;\ - Hall cell position / | i ‘ ITIES —— SP number + Dafe code
] ‘ A M + =
762 | 7.62 \@ <4707 ‘
=15.24= 165
Connection
‘ {__( 12348
= | ‘ g Rep | |.dCI dCp &
Clearance | Creepage
| L L A-B| 10.63mm— | 10.63mm 'S . Ru =
w11 ] ][/ i
3.‘ 0T 6
i
Number of Primary current Nominal Turns ratio | Primary | Primary insertion Recommended
primary turns nominal | maximum | utPut current K, resistance inductance connections
Ly [A] |- 1IA] ey [mA] R, [mQ] L. [uH)
5 4 3 2 1 IN
0—-0—0—0—0
1 25 36 25 1/1000 0.3 0.023
0000
OUtT 6 7 8 8 10
S 4 3 21 IN
O=-0—0
2 12 18 24 2 /1000 1.1 0.09 \
o—0
@UT 8 7 B 9 10
5§ 4 3 2 1 IN
o—0
3 8 12 24 3/1000 2.5 0.21 \ \l
0—0
Outr 6 7 8 9 10
5 4 3 2 1 IN
(o]
4 6 9 24 4 /1000 4.4 0.37 oD \co\b
OUr 8 7 8 9 10
5 4 3 2 1 IN
o
5 5 7 25 5/1000 83 0.58 &K;\u
OUT 6 7 8 9 10
Mechanical characteristics Remarks
* General tolerance +0.2 mm e | is positive when I, flows from terminals 1, 2, 3, 4, 5 to
e Fastening & connection of primary 10 pins 0.7 x 0.6 mm terminals 10, 9, 8, 7, 6.
e Fastening & connection of secondary 3 pins @ 1 mm e This is a standard model. For different versions (supply
¢ Recommended PCB hole 1.2 mm voltages, turns ratios, unidirectional measurements...),

please contact us. ’

9November2011/version 14
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ISO124 Precision Lowest-Cost Isolation Amplifier
1 Features 3 Description

» 100% Tested for High-Voltage Breakdown

* Rated 1500 Vrms

* High IMR: 140 dB at 60 Hz

* 0.010% Maximum Nonlinearity

* Bipolar Operation: Vo = 10 V

» DIP-16 and SO-28

= Ease of Use: Fixed Unity Gain Configuration
* $4.5-V to +18-V Supply Range

2 Applications
* Industrial Process Control:

— Transducer Isolator, Isolator for
Thermocouples, RTDs, Pressure Bridges, and
Flow Meters, 4-mA to 20-mA Loop Isolation

* Ground Loop Elimination

« Motor and SCR Control

« Power Monitoring

» PC-Based Data Acquisition
* Test Equipment

4 Simplified Schematic

Vijp.O—

The 1SO124 is a precision isolation amplifier
incorporating a novel duty cycle modulation-
demodulation technique. The signal is transmitted
digitally across a 2-pF differential capacitive barrier.
With digital modulation, the barrier characteristics do
not affect signal integrity, thus resulting in excellent
reliability and good high-frequency transient immunity
across the barrier. Both barrier capacitors are
imbedded in the plastic body of the package.

The 1SO124 is easy to use. No external components
are required for operation. The key specifications are
0.010% - maximum  nonlinearity, 50-kHz signal
bandwidth, and 200-pV/°C Vs drift. A power supply
range of 4.5V to £18 V and quiescent currents of 5
mA on Vg; and +5:5 mA on Vg, make the 1SO124
ideal for a wide range of applications.

The 1SO124 is available in PDIP-16 and SOIC-28
plastic surface-mount packages.

Device Information'"
17.80 mm x 7.50 mm
20.01 mm x 6.61 mm

. PDIP Ué)
SQOIC (28)

(1) For all available packages, see the orderable addendum at
the end of the data sheet.

180124

VOUT

ﬁ An IMPORTANT NOTICE at the end of this data sheet addresses availability, warranty, changes, use in safety-critical applications,
intellectual property matters and other important disclaimers. PRODUCTION DATA.
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5 Pin Configuration and Functions
16 Pins PDIP 28 Pins SOIC
DVA Package NVF Package
Top View Top

o VY o
e, E 16| Gnd 1 Ve, E El Gnd 1
@ W il bkl

Pin Functions

aND Low-side ground reference
High-side ground reference
Vin High-side analog input
Vour ¥ 13 o Low-side analog output
+Vgy 1 i - High-side positive analog supply
Vg4 2 2 - High-side negative analog supply
+Vsgs 9 15 - Low-side positive analog supply
Vs 10 16 - Low-side negative analog supply
Copyright © 1997-2015, Texas Instruments Incorporated Submit Documentation Feedback

Product Folder Links: /ISO124
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TLO74

TLO74A - TL074B

LOW NOISE J-FET QUAD OPERATIONAL AMPLIFIERS

WIDE COMMON-MODE (UP TO V') AND
DIFFERENTIAL VOLTAGE RANGE

LOW INPUT BIAS AND OFFSET CURRENT
LOW NOISE e, = 15nVAHz (typ)
OUTPUT SHORT-CIRCUIT PROTECTION

HIGH INPUT IMPEDANCE J-FET INPUT
STAGE

LOW HARMONIC DISTORTION : 0.01% (typ)
INTERNAL FREQUENCY COMPENSATION
LATCH UP FREE OPERATION

HIGH SLEW RATE : 13V/us (typ)

DESCRIPTION

The TLO74, TLO74A and TLO74B are high speed
J-FET input quad operational amplifiers incorpo-
rating well matched, high voltage J-FET and bipo-
lar transistors in a monolithic integrated circuit.

The devices feature high slew rates, low input bias
and offset currents, and low offset voltage temper-
ature coefficient.

PIN CONNECTIONS (top view)

N
DiP14

(Plastic Package)

-

D
$014

(Plastic Micropackage)

ORDER CODE
Package
Part Number | Temperature Range
N D
TLO74M/AM/BM -55°C, +125°C . .
TLO74I/AlBI -40°C, +105°C o .
TLO74C/AC/BC 0°C,#70°C . .

Example : TLO74IN

N = Dual in Line Package (DI
D = Small Outline Package (S

P
(;) - also available in Tape & Reel (DT)

Qutput 1 1

Inverting Input 1 2
Non-inverting Input 1 3
Vect 4

Non-inverting Input 2

14 OQutput 4

Vec -

[
5 [

Inverting Input 2 6 [H:-
O

~

Qutput 2

| 5 i 5 i = i S P 1= 5 )

8 Output3

13 Inverting Input 4

12 Non-inverting Input 4

10 Non-inverting Input 3

9 Inverting Input 3

March 2001
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TLO74 - TLO74A - TL0O74B

105
ELECTRICAL CHARACTERISTICS
Vee = 215V, Ty = #25°C (unless otherwise specified)
TLO741,M,AC,ALAM
g sl TLO74C
Symbol Parameter BC,BI,BM Unit
Min. | Typ. | Max.| Min. | Typ. | Max.
Input Offset Voltage (Rg = 5002) mV
Tamp = +25°C TLO74 3 10 3 10
TLO74A 3 6
Vio TLO74B 1 3
Toom = Tams = Fonax TLO74 13 13
TLO74A 7
TLO74B 5
DVis |Input Offset Voltage Drift 10 10 uv/rec
Input Offset Current - note ")
lio Tamb = +25°C 5 | 100 5 | 100 | pA
Tmin £ Tamb s Tmax 4 10 nA
Input Bias Current -note 1
lib Tamp = +25°C 20 | 200 30 | 200 pA
Tmin < Tamb < Tmax 20 20 nA
Large Signal Voltage Gain (R = 2k, V, = £10V) V/imV
Avd Tamb = +25°C 50 | 200 25+{. 200
T Tamb = T 25 15
Supply Voltage Rejection Ratio (Rg = 50Q) dB
SVR Wb 2t 25°C 80 86 70 86
Tm‘rn g Tamb s Tmax 80 70
Supply Current, no load, per amplifier mA
lec Tamp = +25°C 14 | 25 14| 25
W fin SPamb <Pt 2,5 25
Viem |Input Common Mode Voltage Range s *_'115’ i1 :'25 ¥
Common Mode Rejection Ratio (Rg = 500) dB
CMR Tamp = t25°C 80 86 70 86
Tt CamB: 5 Trmax 80 70
Output Short-circuit Current mA
los Tamp = +25°C 10 |40 | 60 [~ 10 | 40 | 60
Tmin < Tamb < Tmax 10 60 10 60
Output Voltage Swing v
Tamb = +25°C RL = 2kQ 10 « 42 o | 42
tVDpp RL = 10kQ 12 13.5 12 135
TS Tamb- 5. Vi RL = 2kQ 10 10
RL = 10k 12 12
SR Slew Rate (T = +25°C) Vius
Vin = 10V, R = 2kQ, C; = 100pF, unity gain 8 13 8 13
. |Rise Time (T = +25°C) us
¥ Vin = 20mV, R = 2k, C, = 100pF, unity gain 0.1 0.1
K, Overshoot (Tyy, = +25°C) %
u Vin = 20mV, R = 2k, C, = 100pF, unity gain 10 10
cgp | G@in Bandwidth Product (Tyry = +25°C) MHz
Vi, = 10mV, R| = 2kQ, C| = 100pF, f= 100kHz 2 3 2 3
R; |Input Resistance 1012 10'2 Q
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SEM%C __BUCTOR- Phase 3.0AMPS. Glass Passivated Bridge Rectifiers

® rReus e
COMPLIANCE
AB0(11.68)
Features + A ‘
< UL Recoganized File #E-326243 _ 5 (12.7)
4 Glass passivated junction -035(0.9 = r Mfl‘i
< Ideal for printed circuit board -028(0.
< High case dielectric strength | ,
< Plastic material has Underwriters laboratory 4.1
flammability Classification 94V-0 R %ﬁ% SPACING
< Typical IR less than 0.1uA

: o 15,24
< High surge current capability Fea0(14.22)
< High temperature soldering guaranteed: 1
260°C/10 seconds at 5 Ibs.,(2.3kg) tension
| ! ra!
< Green compound with suffix "G" on packing 1
code & prefix "G" on datecode *
AB3(3.8 050{1.27)
& i
Mechanical Data Dimensions in inches and (millimeters
< Case: Molded plastic body Marking Diagram
< Terminals: Pure tin plated, lead free, solderable KBP30XG = Specific Device Code
per MIL-STD-202, Method 208 G = Green COmpound
< Weight: 1.54 grams (0.055 ounce) . = Year
< Mounting position : Any WW = Work Week
Maximum Ratings and Electrical Characteristics
Rating at 25 'C ambient temperature unless otherwise specified.
Single phase, half wave, 60 Hz, resistive or inductive load.
For capacitive load, derate current by 20%
KBP | KBP | KBP | KBP | KBP | KBP | KBP :
Type Number Symboll 301G | 3026 | 3036 | 304G | 305 | 306G | 3076 | YNt
Maximum Repetitive Peak Reverse Voltage Vram 50 100 200 | 400 600 800 | 1000 \'%
Maximum RMS Voltage Virus 35 70 140 | 280 | 420 | 560 | 700 \'
Maximum DC Blocking Voltage Ve 50 100 200 400 600 800 1000 A
Maximum Average Forward Rectified Current @TA=50C | |y 3 A
Peak Forward Surge Current, 8.3 ms Single Half Sine- I 80 A
wave Superimposed on Rated Load (JEDEC method) fam
Rating of fusing ( t<8.3ms) T 26.5 AZS
Maximum Instantaneous Forward Voltage v v
@3A F 1.1
Maximum DC Reverse Current @T,=25T | 10 A
at Rated DC Block Voltage @Ta=125T B 500
Typical Junction Capacitance per leg (Note 1) Cj 215 pF
Ra:
Typical Thermal Resistance (Note 2) Ra’A 3? °cw
BiL.
Operating Temperature Range T, -55to + 150 DOy
Storage Temperature Range Tste - 55 to + 150 6

Note 1: Measured at 1IMHz and applied Reverse bias of 4.0V DC
Note 2 : Unit mount on P.C.B. 0.4" x 0.4" (10mmx10mm) Copper pads, 0.375"(9.5mm) lead length

Version:E10
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danines
Multimeter

Fluke 73/77 Series Il Digital Multimeter

JuwedeadlatauSuiumialuia
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Differential Probe
YOKOGAWA (model 700925)

ldmiuuennsInveaCH1, CH2io oy

AnudeesuAatunu Oscilloscope
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Digital Oscilloscope
YOKOGAWA (DL1620)

(%
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Tnlvi
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(Current sensor)

l¥dmIunsaadunszuatin Oscilloscope
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(Variable Voltage Transformer)
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