LIST PROGRAM PENGUJI MCB PADA VB 6.0

Private Sub Apply_Click()
Timer3.Interval = 1000 / Val(speed_tension.Text)

End Sub

Private Sub connect_Click()

If MSComm1.PortOpen = False Then
MSCommd1.PortOpen = True

End Sub

Private Sub DISCONNECT_Click()

If MSCommd1.PortOpen = True Then
MSComm1.PortOpen = False

End Sub

Private Sub EXIT_Click()
End

End Sub

Private Sub Form_Load()
Timerl.Enabled = False
Timer2.Enabled = False
Timer3.Enabled = False
slewrate. Text = 1

End Sub

Private Sub Print_Click()
PrintForm

End Sub

Private Sub SEND_Click()

If MSComma1.PortOpen = True Then
MSComm1.Output = Chr(Val(Text3.Text) * 5)

‘Text4.Text = Chr(Text3.Text)

End Sub
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Private Sub speed_Change()

Timerl.Interval = Val(speed.Text) * 1000

End Sub

Private Sub Start_Click()
Timerl.Enabled = True
Timer2.Enabled = True
Timer3.Enabled = True

End Sub

Private Sub Stop_Click()
Timerl.Enabled = False
Timer2.Enabled = False
Timer3.Enabled = False

End Sub

Private Sub Timerl_Timer()
MSChartl.Data = (Textl.Text)
Force.Additem (Val(Textl.Text))

Text2.Text = Time

Time.AddItem (Abs(Time_counter) / 2)

rtfText.Text = rtfText.Text + "
Chr$(13) + Text2.Text

If (Val(Time_counter) / 2) > 120 Then
Timerl.Enabled = False
Timer2.Enabled = False

End If

End Sub

Private Sub Timer2_Timer()

+ Textl.Text +



Time_counter = Val(Time_counter) + 1

If MSComm1.PortOpen = True Then
MSComm1.Output = (Chr(Val(bufferslew.Text) *
5)+128)

Text5.Text = (Val(bufferslew.Text) * 50)

Textl.Text = Asc(MSComml.Input) / 12
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End Sub

Private Sub Timer3_Timer()

If Val(bufferslew.Text) < Val(Text3.Text) Then
bufferslew.Text = Val(bufferslew.Text) + 0.01

End Sub



LIST PROGRAM PADA CODEVISION AVR (CLIENT)

{k*********************

This program was produced by the
CodeWizardAVR V1.25.3 Professional
Automatic Program Generator

© Copyright 1998-2007 Pavel Haiduc,
HP InfoTech s.r.l.
http://www.hpinfotech.com

Project :

Version :

Date :1/29/2009
Author : FACG
Company : FACG
Comments:

Chip type : ATmegal6
Program type : Application
Clock frequency :11.059200 MHz
Memory model : Small

External SRAM size : 0

Data Stack size  : 256

#include <megal6.h>
#include <delay.h>
char getchar(void);

#define RXB8 1
#define TXB8 0
#define UPE 2
#define OVR 3
#define FE 4
#define UDRE 5
#define RXC 7

#define FRAMING_ERROR (1<<FE)
#define PARITY_ERROR (1<<UPE)
#define DATA_OVERRUN (1<<OVR)
#define DATA_REGISTER_EMPTY
(1<<UDRE)

#define RX_COMPLETE (1<<RXC)

/I USART Receiver buffer
#define RX_BUFFER_SIZE 8
char rx_buffer[RX_BUFFER_SIZE];

#if RX_BUFFER_SIZE<256

unsigned char
rx_wr_index,rx_rd_index,rx_counter;
#else

unsigned int
rx_wr_index,rx_rd_index,rx_counter;
#endif

/I This flag is set on USART Receiver

buffer overflow
bit rx_buffer_overflow;
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/I USART Receiver interrupt service
routine

interrupt [USART_RXC] void
usart_rx_isr(void)

{

char status,data;

status=UCSRA,

data=UDR,;

if ((status & (FRAMING_ERROR |
PARITY_ERROR |
DATA_OVERRUN))==0)

rx_buffer[rx_wr_index]=data;
if (++rx_wr_index ==
RX_BUFFER_SIZE) rx_wr_index=0;
if (++rx_counter ==
RX_BUFFER_SIZE)
{
rx_counter=0;
rx_buffer_overflow=1;

13

h
PORTC =data;
getchar();
}

#ifndef _DEBUG_TERMINAL_IO_
/I Get a character from the USART
Receiver buffer

#define _ ALTERNATE_GETCHAR _
#pragma used+

char getchar(void)

char data;

while (rx_counter==0);
data=rx_buffer[rx_rd_index];

if (++rx_rd_index ==
RX_BUFFER_SIZE) rx_rd_index=0;
#asm("cli")

--rx_counter;

#Hasm("sei")

return data;

}

#pragma used-

#endif

/I Standard Input/Output functions
#include <stdio.h>

#define ADC_VREF_TYPE 0xCO0

// Read the AD conversion result
unsigned int read_adc(unsigned char
adc_input)

{

ADMUX=adc_input |
(ADC_VREF_TYPE & 0xff):

/I Start the AD conversion
ADCSRA|=0x40;

/I Wait for the AD conversion to
complete



while ((ADCSRA & 0x10)==0);
ADCSRA|=0x10;
return ADCW;

}

I/ Declare your global variables here
void main(void)

I/ Declare your local variables here

I/ Input/Output Ports initialization

/I Port A initialization

/I Func7=In  Func6=In Func5=In
Func4=In Func3=In Func2=In
Funcl=In FuncO=In

/I State7=T  State6=T  Stateb=T
State4=T State3=T State2=T Statel=T
State0=T

PORTA=0x00;

DDRA=0x00;

/I Port B initialization

/I Func7=In  Func6=In Func5=In
Func4=In Func3=In Func2=In
Funcl=In FuncO=In

/I State7=T  State6=T  Stateb=T
State4=T State3=T State2=T Statel=T
State0=T

PORTB=0x00;

DDRB=0x00;

/I Port C initialization

/I Func7=In  Func6=In  Funcb5=In
Func4=In Func3=In Func2=In
Funcl=In FuncO=In

/I State7=T  State6=T  State5=T
State4=T State3=T State2=T Statel=T
State0=T

PORTC=0x00;

DDRC=0xFF;

/I Port D initialization

/I Func7=In  Func6=In Funcb5=In
Func4=In Func3=In Func2=In
Funcl=In FuncO=In

/I State7=T  State6=T  State5=T
State4=T State3=T State2=T Statel=T
State0=T

PORTD=0x00;

DDRD=0x00;

I/l Timer/Counter 0 initialization
/I Clock source: System Clock
/I Clock value: Timer O Stopped
/I Mode: Normal top=FFh

/I OCO output: Disconnected
TCCR0=0x00;

TCNTO0=0x00;

OCR0=0x00;

// Timer/Counter 1 initialization
/I Clock source: System Clock
/I Clock value: Timer 1 Stopped
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// Mode: Normal top=FFFFh

// OC1A output: Discon.

// OC1B output: Discon.

/I Noise Canceler: Off

/Il Input Capture on Falling Edge
/I Timer 1 Overflow Interrupt: Off
/I Input Capture Interrupt: Off

/I Compare A Match Interrupt: Off
/I Compare B Match Interrupt: Off
TCCR1A=0x00;

TCCR1B=0x00;

TCNT1H=0x00;

TCNT1L=0x00;

ICR1H=0x00;

ICR1L=0x00;

OCR1AH=0x00;

OCR1AL=0x00;

OCR1BH=0x00;

OCR1BL=0x00;

/I Timer/Counter 2 initialization
/I Clock source: System Clock
/I Clock value: Timer 2 Stopped
/I Mode: Normal top=FFh

/I OC2 output: Disconnected
ASSR=0x00;

TCCR2=0x00;

TCNT2=0x00;

OCR2=0x00;

[/l External Interrupt(s) initialization
/I INTO: Off

/I INT1: Off

Il INT2: Off

MCUCR=0x00;

MCUCSR=0x00;

/I Timer(s)/Counter(s)
initialization
TIMSK=0x00;

Interrupt(s)

/I USART initialization

/I Communication Parameters: 8 Data,
1 Stop, No Parity

/I USART Receiver: On

/I USART Transmitter: On

/I USART Mode: Asynchronous
/I USART Baud rate: 9600
UCSRA=0x00;

UCSRB=0x98;

UCSRC=0x86;

UBRRH=0x00;

UBRRL=0x47;

/I Analog Comparator initialization

/I Analog Comparator: Off

/I Analog Comparator Input Capture by
Timer/Counter 1: Off

ACSR=0x80;

SFIOR=0x00;

/I ADC initialization
/I ADC Clock frequency: 86.400 kHz



/I ADC Voltage Reference: Int., cap. on

AREF while (1)

/I ADC Auto Trigger Source: None {
ADMUX=ADC_VREF_TYPE & 0xff; /I Place your code here
ADCSRA=0x87; delay_ms(100);

putchar((read_adc(0)/4));
// Global enable interrupts }
#asm("sei") }
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LAMPIRAN C
Datasheet 2N3055, DAC 0802, LM 833, C945, D313

DATASHEET 2N3055
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AR MOSPEC

COMPLEMENTARY SILICON POWER TRANSISTORS

...designed for use in general-purpose amplifier and switching
applications

FEATURES:

* Power Dissipation - Py = 115W @ T = 25°C
*DC Current Gain hAFE=20~70@ I =4.0A
*Vogsay = 11V (Max) @ I = 4.0 A, I = 400 mA

MAXIMUM RATINGS

NPN PNP
2N3055 MJ2955
15 AMPERE

COMPLEMENTARY SILICON
POWER TRANSISTORS

FIGURE -1 POWER DERATING
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T TEMPERATURE("C)

60 VOLTS
Characteristic Symbol Rating Unit 115 WATTS
Collector-Emitter Voltage Vego 60 v
Collector-Emitter Voltage Veer 70 v
Collector-Base Voltage Vero 100 v
Emitter-Base Voltage Veso 7.0 \'
Collector Current-Continuous Ie 15 A
Base Current Ig 7.0 A
Total Power Dissipation @T.=25°C Py 115 w
Derate above 25°C 0.657 wi°c
Operating and Storage Junction T,.Tsre °c H
Temperature Range - 65 to +200 1 f—l—
= | T l
)g{z? =
THERMAL CHARACTERFSTICS *\ N @) KE
Characteristic Symbol Max Unit ‘“A’——l
Thermal Resistance Junction to Case Reje 1.52 °c/wW

PIN 1.BASE

2EMITTER
COLLECTOR(CASE)
DIM MILLIMETERS
MIN MAX
A 38.75 | 3096
B 1928 | 223
Cc 7.96 9.28
D 11.18 | 1218
E 2520 | 26867
F 082 1.00
G 1.38 1.62
H 2890 | 3040
| 1664 | 17.30
J 3.88 436
K 1067 | 11.18

- 24~




2N3055 NPN /| MJ2955 PNP

ELECTRICAL CHARACTERISTICS ( T, = 25°C unless otherwise noted )

Characteristic l Symbol l Min | Max ‘ Unit
OFF CHARACTERISTICS
Collector - Emitter Sustaining Voltage (1) Veeosus) \Y
(lg=200mA, I5=0) 60
Collector-Emitter Sustaining Voitage (1) Veerisus) A
( lg =200 mA, Rge = 100 Ohms ) 70
Collector Cutoff Current lego mA
(Veg=30V,15=0) 0.7
Collector Cutoff Current legx mA
(Vee =100V, Vggom = 1.5V) 1.0
{Vee =100V, Vgg = 1.5V T = 150°C) 5.0
Emitter Cutoff Current lego 5.0 mA
(Vgg=7.0V,1=0)

ON CHARACTERISTICS (1)

DC Current Gain hFE
(Ilc=40A Vg=40V) 20 70
(1c=10A,V=40V) 5.0
Collector - Emitter Saturation Voltage Vca(ut) A"
(Ic=40A,15=04A) 11
(lc=10A,13=33A) 3.0
Base - Emitter On Voltage 'VBE(H", v
(lc=4.0A Ve =40V) 1.5
DYNAMIC CHARACTERISTICS
Current Gain - Bandwidth Product (2) tr MHz
(lg=500mA, V=10V, f=1.0MHz) 25
Small-Signal Current Gain hy,
(Ig=1.0A Vg =40V, f=1KHz) 15 120
(1) Pulse Test: Pulse width =300 us , Duty Cycle < 2.0%
@f= |P] *fue
2N3055,MJ2955
ACTIVE REGION SAFE OPERATING AREA(SOA)
A Tl — -] e T ] There are two limitation on the power handling ability
s el of a transistor: average junction temperature and second
_ 1 & 1ms - ! breakdown safe operating area curves indicate lc-Vce
g‘ s— =~ limits of the transistor that must be observed for reliable
E 4 =l operation i.e., the transistor must not be subjected to
E - = greater dissipation than curves indicate.
S 2 The data of SOA curve is base on Typ=200 °C;Tc is
g variable depending on condiions. second breakdown
- pulse limits are valid for duty cycles to 10% provided
3 = —— = Ums@o"c, At high case temperatures, thermal limita-
<3 [ —— — Thermaly Limited T,=25°C (Single Puss} tion will reduce the power that can be handled to values
s M Second Breakdown Lt — - less than the limitations imposed by second breakdown.
o L1 L]
s 10 20 40 80

Ve, COLLECTOR EMITTER VOLTAGE (VOLTS)

~ 25~

DATASHEET DACO0802
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National Semiconduct

DACO0800/DAC0802

June 1995
ar

8-Bit Digital-to-Analog Converters

General Description

The DACOE00 series are moneclithic 3-bit high-speed
current-output digital-to-analog converters (DAC) featuring
typical settling times of 100 ns. When used as a multiplying
DAC, monotonic performance over a 40 to 1 reference cur-
rent range is possible. The DACDS00 series also features
high comgliance complementary current cutputs to allow dif-
ferential cutput voltages of 20 Vp-p with simple resistor loads

s shown in Figure 1. The reference-to-full-scale cument
matching of befter than 1 L5B eliminates the need for
full-scale trims in most applications while the nonlinsarities
of betier than £0.1% over temperature minimizes system er-
ror accumulations.

The noise immung inputs of the DACDE00 series will accept
TTL levelzs with the logic threshold pin, V-, grounded.
Changing the V. potential will allow direct interface to other
logic families. The performance and characteristics of the
device are essentially unchanged over the full 4.3V to
+18Y power supply range; power dissipation is only 32 mW
with £5V supplies and is independent of the logic input
states.

The DACOS00, DACDS0Z, DACDE00C and DACOBOZC are a
direct replacement for the DAC-08, DAC-034, DAC-D8C,
and DAC-D8H, respectivaly.

Features

Fast seitling output current:
Full scale emror: 1 LSE
Monlinearity over temperature:  +0.1%

Full scale current drift. =10 ppm/"C

High output compliance: -10V to =18V
Complementary current outputs

Interface directly with TTL, CMOS, PMOS and others
2 quadrant wide range multiplying capability

Wide power supply range: 4.5

5V to 218V
Low power consumption: 33 mW at £33V
Low cost

100 ns

Typical Applications

G ITAL INPUTS

WEH
B1 &2 A1 HY BS EE E7

TYPPTTY

BB

1

Vgur TO 20 Wp e

Ak
- o RECIEEREER
OACOE
Ek
i
[I'IJFI ﬂ h _i_.
¥ [I.'I F =

FIGURE 1. £20 Ve p Output Digit

Ordering Information

CEonsasa-

al-to-Analog Converter (Mote 5)

Non-Linearity Temperature Order Numbers
Range J Package (J164) (Mote 1) | N Package (N16E) (Motz 1) | SO Package (M16A)
*0.1% FS 0°C £ T, £+70°C DACDBOZLCY | DAC-DBHQ |DACOB0ZLCN | DAC-DBHP DACDB02LEM
£0.19% FS -55°C £ T, = +125°C | DACDEOOLS | DAC-DBQ
+0.19% FS DC =T, =+70°C DACOBOOLC] | DAC-DBEQ |DACOS00LCH [ DAC-DBEP DACDBOOLEM

Mote 1: Devices may be ordersd by using sither order numbsr.
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Absolute Maximum Ratings (note 2)

If Military/Aerospace specified devices are required,

Storage Temperature -65°C to +150°C

Lead Temp. (Soldering, 10 seconds)

please contact the National Semiconductor Sales Office/ Dual-In-Line Package (plastic) 260°C
Distributors for availability and specifications. Dual-In-Line Package (ceramic) 300°C
Supply Voltage (V* - V™) +18V or 36V Surface Mount Package
Power Dissipation (Note 3) 500 mwW Vapor Phase (60 seconds) 215°C
Reference Input Differential Voltage Infrared (15 seconds) 220°C
(V14 to V15) VT to W . g
Reference Input Common-Mode Operatlng Conditions (Note 2)
Range (V14, V15) Vo to wF Min Max Units
Reference Input Current 5 mA Temperature (Ta)
Logic Inputs W to VT plus 36Y DACO800L -55 +125 C
Analog Current Qutputs DACOB00LS 1] +70 T
(Mg= = —13V) 4.25 mA DACO802LC 0 +70 ‘C
ESD Susceptibility (Note 4) TBD V
Electrical Characteristics
The following specifications apply for Vg = 215V, lgzr = 2 mA and Ty = Ta = Tuax Unless otherwise specified. Qutput
characteristics refer to both gyt and lsyt
DACOD802LC DACO800L/
Symbol Parameter Conditions DACO800LC Units
Min Typ Masx Min Typ Max
Resolution 8 8 a ] 8 8 Bits
Monotonicity 3 a a 8 8 8 Bits
Nonlinearity 0.1 1019 %FS
ts Setlling Time To iz LSB, All Bits Switched 100 135 ns
“ON" or "OFF", Ta=25°C
DACDB00L 100 135 ns
DACDa00LC 100 150 ns
tPLH, Propagation Delay Ta=25°C
tPHL Each Bit 35 60 35 60 ns
All Bits Switched 35 60 35 60 ns
TCles Full Scale Tempco +10 +50 +10 +50 ppmi*C
Vae Qutput Voltage Compliance Full Scale Current Change -10 18 -10 18 v
<14 LSB, Rg,~>20 M Typ
lesg Full Scale Current Wres=10.000V, R14=5.000 kQ 1.984 1.992 2.000 1.94 1.99 204 mA,
R15=5.000 k@, Ta=25°C
lrzs Full Scale Symmeiry lrza—lpza 05 40 1 t8.0 uA
lzg Zero Scale Current 01 1.0 02 20 LA
lesr Qutput Current Range WTE-gBY 0 20 21 0 20 2.1 mA
WT=-BV fo —18V 0 2.0 4.2 0 20 42 mA,
Logic Input Levels
Wi Logic “0” V=0V 0.8 0.8 Vv
Vin Logic “1° 2.0 20 v
Logic Input Current Vi g=0v
I Logic “0” -10VeV=+0.8Y -20 -10 -2.0 -10 WA
I Logic “1" VeV E+18Y 0.002 10 0.002 10 uA
Wig Logic Input Swing Wo=—18Y =10 18 -10 18 v
VTHR Logic Threshold Range Vg=115V -10 135 -10 135 v
lis Reference Bias Current -10 =30 -1.0 -3.0 uA
dlidt Reference Input Slew Rate (Figure 11) 4.0 2.0 4.0 8.0 mAJus
PSSles. | Power Supply Sensitivity 4.5Vavie18y 0.0001 0.01 0.0001 0.0 %%
PSSlgs- —4.5V=V=18Y 0.0001 0.01 0.0001 0. %%
lgzr="1mA
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Electrical Characteristics icontinued)

The following specifications apply for Ve = 215V, lage = 2 mA and Ty = Ta = Theex unless otherwise specified. Output

characternistics refer to both loyr and lagr.

DACDa02LC DACOa00LY
Symbal Parameter Conditions DAaCo3ooLC Units
Min Typ Max Min Typ Max
Power Supply Current Wg=2EV, 32271 mi
I+ 3 38 23 38 mé
- -4.3 5.8 - -5.8 mA
We=EW. —15W. lge==2 mA
I+ 24 8 24 ik mA
- 6.4 -T.B -6.4 -78 mA
V=18V, lge==2 mA
I+ 25 8 25 ik mA
- -6.5 -T.B 6.5 -7.8 mA
Pe Power Dissipation 23V, lgge=1 mA B 28 3 28 mW
V15V, lggr=2 mA 108 138 108 136 mW
15V, lzzr=2 mA 135 174 135 174 mi

Mote 2: Absolute Maxmum Ratngs indicate limits beyond which damage to the device may occur. DT and AC elecirical specifications do not apply when operating
e device beyond its specified cperating conditons.

Mote 3: The maximum junction termperature of the DAZ0E00 and DACTE02 is 125°C. For operating at elevated temperatures, devices in the Duak-in-Line J package
rmust be derated based on a thermnal resistance of 100°CAN, junction-io-amisient. 1754CW for the molded Dual-In-Ling N package and 100°CW for the Small Outlne
M package.

Mote 4: Hurnan body model, 100 pF dischanged through & 1.5 ki resistor.

Mate 5: Pin-out numbers for the DACOBIX represent the Duakin-Line package. The Smal Oulline package pin-out differs from the Dusl-In-Line package.
Connection Diagrams

Dual-n-Line Package Small Qutline Package

e 1]y I earon P =

T L VAgF-| Yreei*)— 2 15 =8,

v LT Yrer(=1—{ 3 14 =B

lour — =y COMPENSATION—] 4 13 )-8

WSA 11— 12 o 3e THRESHOLD CONTROL, ¥ o = 5 12},

a2 - 11 s i =16 116y

87— L0 s V=7 108y
o] . lur—{ 8 s}-n, wse
CEn0GSens-14

DEm5As-13 Top View

Top View
See Ordering Information
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Block Diagram (note 5)
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Typical Performance Characteristics
Full Scale Current LSB Propagation Delay vs lxg Reference Input
vs Reference Current - Frequency Response
| [ T |
§ _ | 1 ——rrrr
6 [T Toum 10 Ton | 4 I T T T T A !l I }|||
=4 ALL BITS HIGH = B\ } i £ LR 500 H Vo
o i i LT FOR - E - ' | | = 6 [ALLBITS DN {— —-—L
= : ¥ -15Y P = | S pmgew bt
E ] T 2 = EERIE R R
E ! 11 | = 1158 13 n ER
= 3 | . | f £ e LTI 1| | w -t
E l | ! ! -] M v ise s 76,8 E
2 2 = ™ 1 | ; -6 1
o LIMITEOR T P I ! oo = & 1T
e S sl w [
| i L) T :H L
. [ 00107 GOSODNGOF 05 1 F 5 10 1 L
] 1 1 3 ] 5 lgg— OUTPUT FULL SCALE CURRENRT Ima) 0.1 0z 05 1 2 5§
IREF — REFERENCE CURRENT (mal DEEs-22 FREDUENCY MHz|
DED0EaEE 22 DEOn5AE.2
Curve 1: Cz=15 pF, V=2 Vp-p centered at 1V
Curve 2: 5o=15 pF, Vi, =30 mVp-p centered a1
S e P N P
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Typical Performance

Output Current vs Output
Voltage (Output Veltage

Compliance)
B -
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Characteristics (continued)

Output Voltage Compliance
vs Temperature
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Motz B1-88 have identical ransfer
characteristcs. Bits are fully switched with less
than ¥ LS8 error, at less © 100 mV from
actual threshokd. These switch ngdp-c: nts ane
gusranteed 1o e between 0B 2” ower the
operating ternperature rangs (Vo = 0V).
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Typical Applications

DIGITAL IRPUTE

L] L2k
Bl B B] B4 WY BE EP BA

[iL1ec o)
RIS ¥EgE

-TE'VW—'\:P-'EJ _ i#
-L__ullFLc i_nllfjé

DE0sass.5

+Vges | 255
w 22
Frpes 258

lgg =

lg + T = lpg for all logic states
For fxed reference, TTL operation, typeeal values are:
Vrer = 10.000V

Raes = 5.000k
R15 = Rper
Ge = 001 pF

Vg = OV (Ground)

FIGURE 3. Basic Positive Reference Operation (Note 5)

AREF

121 4 ||]
macHN = BI§ Dacas
“Wagp O—0—ANA— 15 . G
DE0sass-18
DENSESE- _ —VRer 2_55-
] leg = - ¥ a8
FIGURE 4. Recommended Full Scale Adjustment REF
Circuit {Mote 5) Note. Rges sets lpg: R13 is for bias current cancelation
FIGURE 5. Basic Negative Reference Operation
(Mote 5)
MEITEL INFRTS
(] [£11
8 BT E3 B OES E6 BT BB £y
Ingr © 1wl
e
DeEEsEsaT
B1 B2 B3 B4 B5 B6 BT BB | IomA | IymA Eo Eo

Full Scale 1 1 1 1 1 1 1 1 1.992 0.000 -9.960 0.000

Full Scale-L5B 1 1 1 1 1 1 1 0 1.984 0.008 -9.520 | -D.040

Half Scale+L3B 1 o0 0O O O 0 0 1 1.003 0.984 -5.040 | —-4.920

Half Scale 1 o 0D o O 0 0 0 1.000 0.992 -5.000 | —-4.960

Half Scale-L5B n] 1 1 1 1 1 1 1 0992 1.000 -4.960 ( -5.000

Zero Scale+LSB o oD o o O 0 0 1 0.003 1.984 -0.040 | -9.920

Zero Scale o oD o o O 0 0 0 0.000 1.982 0.000 -9.960

FIGURE &. Basic Unipolar Negative Operation (MNote 5)
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Typical Applications (continued)

lape® T ol C—

e

Damsasa.s
F1 B2 B3 B4 B5 B6 BT B&| E, E,
Pos. Full Scale 11 1 1 1 1 1 1[-o8920 0000
Pos. Full Seale-LS6 |1 1 1 1 1 1 1 0| -2840|+9920
Zero Scale+LSB 1 00 0 0 0 o 1|-0030]-+0160
Zero Scale 1 0 0 o 0 0o o ofoooo|-+0080
Zero Scale-LSB 01 1 1 1 1 1 1|+0080]| o000
Meg Full Seale<lS8 |0 0 0 o0 0 0 o 1|+9920|-9640
Meg. Full Scale 0 0 0 0 0 0 0 0Of10000)]|-9920

FIGURE 7. Basic Bipolar Output Operation (MNote 5)

B
“.
Al
LMIE —0 Ep = '.ﬂ.ﬁ]
L ey
wharg ¥ is the nput cooa and
Ry = AL = Agee

DEalEiEa 18

If 7, =T, within £0.05%, output is symmetrical about ground

B1 B2 B3 B4 B5 B6 BT B3 Ea
Pos. Full Scale T 1 1 1 1 1 1 1] +55:0
Pos. Full Scale-LSB 1 1 1 1 1 1 1 0] +5.880
{+)Zero Scale i 0 0 0 0 O 0 0| +0.040
{—1Zero Scale o1 1 1 1 1 1 1] -0.040
Meg. Full Scale+L 5B oo o 00 0 O 1])]-9880
Meg. Full Scale 0 ¢ 0o 0 0 O 0 0] -9%0

FIGURE 8. Symmetrical Offset Binary Operation {Mofs 5)

Ay
MMM
Ig
-—
4
Ep
OAE0A00 —0 070+ 1ps - Ay
: e = 255
= L L F5 = 256 REF

DS
For complementary cutput (operafion as negative logic DWC). connect inverting input of op amp to T (pn 2), connect |5 (pn £) to ground.
FIGURE 9. Positive Low Impedance Output Operation (MNote 3)
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DATASHEET LM 833

-
January 2003
National Y =
Semiconductor w
o
LM833 s
ot ]
Dual Audio Operational Amplifier >
s c
General Description Features o
The LM823 is a dual general purpose operational amplifier B Wide dynamic range: =140dg | ©
designed with particular emphasis on performance in audio ) )
systems B Low input noise O
' . iz | O
This dual amplifier 1C utlizes new circuit and processing v?ltage. 4'_5”\""""_42 ©
technigues to deliver low noise, high speed and wide band- B High slew rate: 7 Wys (typ); SV/ps (min) | ==
width without increasing external components or decreasing m High gain bandwidth: 15MHz jtyp); 10MHz {min) ,n_",.
stability. The LM833 is internally compensated for all closed B Wide power bandwidih: 120KHz 6
loop gains and is therefore optimized for all preamp and high p ) ’ 5
level stages in PCM and HiFi systems. B Low distortion: 0.002% | &y
The LM232 is pin-for-pin compatible with industry standard B Low offset voltage: 0.3mv | —
dual operational amplifiers. m Large phase margin: 60° >
B Available in & pin MSOP %
package —
=h
@©
=
Schematic Diagram (12 imszs)
+Vep & 4 »
360
L
2
i |6} 5] N
" 15 pF
A |
Vi 1
b
' 7
1
O our ]
27
.
[ 3
4.7k 47K 7.5k 150
T 150
35 pF
— Ve . * * * ’ - * .
ooE2180
@ 2004 National Serniconductar Corporafion Ds005218 www.naticnal.com
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Connection Diagram

IZII.ITJf|.—1 -B—+‘."c.:
—INA T—UUTB
+INA 3 I EI——II"||I3
—'u‘EE—qI 3 +INB

[x i1 |-on ]

Order Number LM&33M, LMa&33MX, LMa33N, LM&33MM or LMs33MMX
See NS Package Number
MosA, MOBE or MUAOBA
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Absolute Maximum Hatings (Note 1) Storage Temperature Range Targ —60 - 180°C

If Military/Aerospace specified devices are required, Soldering Information

please contact the Mational Semiconductor Sales Office/ Dual-In-Line Package

Distributors for availability and specifications. Soldering (10 seconds) 260°C

Supply Voltage Veo—Vee sV Small Outline Package

Differential Input Voltage (Note 2) V) 30V (S0IC and MSOP)

Input Violtage Range (Nots 3) V- +15V Vapor Phase (60 seconds) 215°C

Power Dissipation (Mote 4) Pg 500 mW Infrared (15 seconds) 220°C

Operating Temperature Range Topg —40 - B5'C ESD tolerance (Note 5) 1600y

DC Electrical Characteristics (Notes 1, 2)

(T, = 25°C, Vs = £15Y)

Symbol Parameter Conditions Min Typ Max Units
Vas Input Offset Vaoltage Rs = 1002 0.3 5 mYy
los Input Offset Current 10 200 na
e Input Bias Cumrent 500 1000 nA
Aoy Voltage Gain R =2k, Vg = 210V 90 110 dB
Ve Output Voltage Swing R, =10 ki +12 +13.5 W

R, =2k +10 +13.4 v
Ve Input Common-Maede Range +12 +14.0 W
CMRR Common-Mode Rejection Ratic Vi = 212V &0 100 dB
PSRR Power Supply Rejection Ratio Vg = 16-6V, —15—8V 80 100 dB
le Supply Current Vo = OV, Both Amps & & mid
AC Electrical Characteristics

W = 25°C, Vs = 2158V, R = 2 kax)

Symhbaol Parameter Conditions Min Typ Max Unitg
SR Slew Rate R =2ka 5 7 Wips
GBW Gain Bandwidth Product f =100 kHz 10 15 MHz

Design Electrical Characteristics

(T, = 25°C, Vg = £15V) The following parameters are not tested or guaranteesd.

Symbol Parameter Conditions Typ Units
ANoa AT Average Temperature Coefficient 2 pviec

of Input Offzet Voltage
THD Distortion AL =2 ki, f = 20-20 kHz 0.002 %
Vour =3 Vms, Ay =1
g, Input Referred Moise Valtage Re = 1000, f=1kHz 4.5 VAT
in Input Referred Moise Current f=1kHz 07 pA/ Tz
PEW Power Bandwidth Vg = 27 W, BL = 2 k2, THD = 1% 120 kHz
fu Unity Gain Frequency Open Loop 9 MHz
[y Phase Margin Open Loop &0 deg
Input Referred Cross Talk t = 20-20 kHz —120 dB
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DATASHEET C945

Philips Semiconductors

Product specification

NPN general purpose transistor

2PC945

FEATURES PINNING
e Low current (max. 100 mA) PIN DESCRIPTION
« | ow voltage (max. 50 V). 1 base
2 collector
APPLICATIONS 3 emitter
« General purpose switching and amplification.
DESCRIPTION 1, 2
NPN transistor in a TO-92 (SOT54) plastic package. 3 = 1
PNP complement: 2PA733. —
3
MAM259
Fig.1  Simplified outline (TO-92; SOT54)
and symbol.
LIMITING VALUES
In accordance with the Absolute Maximum Rating System (IEC 134).s
SYMBOL PARAMETER CONDITIONS MIN. MAX. UNIT
Veeo collector-base voltage open emitter - 60 \
Veeo collector-emitter voltage open base - 50 \%
VeBO emitter-base voltage open collector - 5 A%
e collector current (DC) - 100 mA
lem peak collector current - 200 mA
lem peak base current - 100 mA
Piot total power dissipation Tamb £25°C; note 1 - 500 mW
Tetg storage temperature —65 +150 °C
T; junction temperature - 150 °C
Tamb operating ambient temperature —65 +150 °C
Note

1. Transistor mounted on an FR4 printed-circuit board.
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