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Panuphong Mankheed 2005: Development of a Portable Nuclear Pulse Height
Analyzer System. Master of Science (Applied Radiation and Isotopes), Major Field:
Applied Radiation and Isotopes, Department of Applied Radiation and Isotopes.
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A portable nuclear pulse height analyzer system was developed for education and
research. The system can measure gamma energy and counts rate by using a 8 bit
microcontroller and Personal Digital Assistant (PDAs) model palm Tungsten T. The nuclear
pulse height analyzer system was consisted of a) High Voltage Power Supply (HVPS) for
supply +900V to PMT. b) Amplifier with gain vary from 1X to 300X. c¢) Pulse height analyzer
using single chip SCA developed by Department of Nuclear Technology Faculty of Engincering

Chulalongkorn University. d) Low voltage power supply used for system.

Test result shown that HVPS circuit can be supplied current up to 600 pA at +900 V and
the ripple factor was 0.00889 % at maximum load current. Gain of amplifier circuit is linear
and linear correlation R =0.9991. Noise level of circuit 200 mV . Analysis energy
spectrum by using developed system together with a Nal(T1) was found step number of photo

peak 661.66 keV, 1173.238 keV and 1332.502 keV at channel 56.75, channel 102.58, and

channel 116.85. Energy resolution was found to be 7.14% at 661.66 keV.
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1. uvdsneidanuaasingluvlns g (High Voltage Power Supply, HVPS)
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3. Mavens (Amplifier)
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4. 2995 zHANNGIFYaNWad (Pulse Height Analyzer, PHA)
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Vout = 24V

for Preamp

Vout +20 V for
HVPS

.|, "pulse height

Vout = 12V

for Amplifier

Vout +5V and

+12V for

analyzer
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MICROCHIP

PIC16F87X

28/40-Pin 8-Bit CMOS FLASH Microcontrollers

Devices Included in this Data Sheet:

« PIC16FET3
+ PIC16F8T4

« PIC1GFETE
« PIC1GFEYT

Microcontroller Core Features:

* High pedomance RISC CPU

« Only 35 single word instructions to leam

« Allsingle cycle instructions except for program
branches which are two cycle

« Opemating speed. DC - 20 MHz clock input

OC - 200 ns instruction cycle

* Upto 8K x 14 words of FLASH Program Memoary,
Up to 368 x 8 bytes of Data Memory (RAM)
Up to 256 x 8 bytes of EEPROM Data Memory

= Pinout compatible to the PIC18CT3B/T4B/ T8/ TT

* |nterrupt capability (up to 14 sources)

= Eight level deep hardwarne stack

« Direct, indirect and relative addressing modes

* Power-on Reset (POR)

* Powerup Timer (FWRET) and
Oscillator Start-up Timer (OST)

« Watchdog Timer (WDOT) with its own on-chip RC
oscillator for reliable operation

* Programmable code protection

* Powersaving SLEEF mode

» Selectable oscillator oplions

* Low power, high speed CMOS FLASH/EEFROM
technology

» Fully static design

* In-Circuit Serial Programming™ (ICSP) via two
pins

+ Single 5V In-Circuit Serial Programming capability

* |n-Circuit Debugging via two pins

* Processorreadiwrite access to program memory

+ Wide operating voltage range: 2.0V to 5.5V

High Sink/Source Current; 25 ma,

« Commercial, Industrialand Extended tempe rature
ranges

+ Low-power consumption:
< 0.6 mA typical @ 3V, 4 MHz
20 pA typical @ 3V, 32 kHz
= <1 pA typical standby cumrent

Pin Diagram

REOTIOSNTICK] +— [ 15 26 []=—s ROTRNDT
RCUTIOSNCERT -—= [ 18 75 [] w—e ROATHCH
ROZCCR] e ] 17 24 [ =—= ROSEDD
ROWICHACL =—=[] 18 73 [ == RC4SOVSDR
ROOFSEFD = [ 19 22 [ = EDES2
ROAPEP] =—e [0 1 [ =—e ROIPEPT

PDIP
TR —= 1 WS 40 [ =—= mETEGO
RAWAHD ——e [ 2 8 [] =+ REGFGC
B -—e[] 3 [ - mms
BAZEHENREF a—e [ 4 3 [J=— m2a
T TERTE—— 3 35 [ =—e REIFGM
LT e — Y 35 [ w—e REZ
T 4

RASEMAEE -— ]
REORDAMNS -—= &
RE1RENS =—= o
REZTRMNT e[ 10
WD ——=[n

[ pu—
CECTICLEIN ——= [T 13
QECHOLMAUT -—7 ] 14

] -— 1

55 [ - REOT
a2 [ - voo

3 [ - vss
[1=—= mOTEST
26 [ = EDEESE
T[] =—= RDSPES
27 [ =—s FD4FE4

PIC16F877/874
8

Peripheral Features:

« Timerd: B-bit timer/counter with 8-bit prescaler
« Timerl: 16-bit timer/counter wath prescaler,

can be incremented during SLEEP via external

crystalicloc

Tirner2: B-bit timer/counter with B-bil period

register, prescaler and postscaler

Two Capture, Compare, PWW modules

- Capture is 18-bit, max, resolution is 12,5 ns

- Compare is 16-bit, max. rescluticn is 200 ns
FWM max. resolution is 10-bit

10-bit multi-channel Analog-to-Digital converter

Synchronous Seral Port (SSP) with SPI™ (Master

made) and IEE"(Master."Slavefl

Universal Synchronous Asynchronous Receiver

Transmitter (USART/SCI) with 8-bit address

detection

+ Parallel Slave Port (FSP) 8-bits wide, with

extemal RO, WR and CS controls (40/44-pin only)

+ Brown-out detection circuitry for

Brown-out Reset (BOR)
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Pin Diagrams

PDIP, SOIC
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PIC16F87X

1.0 DEVICE OVERVIEW

This document contains device specific infornation.
Acditional informaticn may be found in the PICmicro™
Mid-Range Refersnce Manual (DS33023), which may
be cbtained from your local Microchip Sales Represen-
tative or downloaded from the Microchip website, The
Reference Manual should be considered a complemen
tary document to this data sheet, and is highly recom-
mended reading for a better understanding of the device
architecture and operation of the perpheral modules.

There are four devices (PIC18FBT3, PIC18FET4,
PIC18FBTE and PIC16FBTT) covered by this data
sheet, The PICIGFBTE/ETI devices come in 28-pin
packages and the PIC16FB77/B74 devices come in
40-pin packages. The Parallel Slave Port is not
implemented on the 28-pin devices

The fellowing device block diagrams are sorted by pin
number; 28-pin for Figure 1-1 and 40-pin for Figure 1-2,
The 28-pin and 40-pin pincuts are listed in Table 1-1
and Table 1-2, respectively.

FIGURE 1-1: PIC16F873 AND PIC16F876 BLOCK DIAGRAM
. Program . . Dty
Device FLASH Data Memory | crppaw
PIC1GFET3 4K, 192 Bytes 126 Byles
PIC1BFETS BK 368 Byles 258 Byles
13 . Data Hus PORTA
1 5 reome
FLASH ” ” =] Rt
Program - —= R AANENEF-
Memary RAM 4[] macmnInEers
Bleve Sack =] 1 R ANTOCK]
{1 3-bik) Registers . R ASIA N-!.':S_S
Pragram - )
Hus 14 RAM fddd H ] PORTS
P . l+—=[<] mracanT
[insrucion g | L e nme =
L oo 7 offme | | [ e
Erm i s
. RBEPGE
. —- | STATUS reg |- 1zl RETRGD
7, Ir PORTC
3 —_— = RCOTIOSOTICH
Power-up L —= x| RCUTIOSVCCR?
Tirmnes || |+—= RCHCCAMM
Osdliats LTS —=[=] RC¥SCHSCL
kﬁ:ﬂaﬂ; = | Satup Timar I +—=[] RCASDISDA
Cantrol Poxs- < [— RCEsDO
K:;?n J.'= |t—r| RCATHICK
\ M RCWRADT
i | ™ — Watshdag -
El= Genarain [ Timer W reg
QEC1CLEIN Blmwn-out
QSCHCLROUT Rasat
Ir-Clrcauit
Dabugger
Low ‘oltage
Programeming
MCLE oo, Was
Tirnest) Tienart Timar2 | 0Hoin &0
Tl il il il
I ) ) i)
’ Sy NCIOnOUS
Data EEFROM o 2 Garial Port USART
Note 1: Higher order bits are fom e STATLS register
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PIC16F87X

FIGURE 1-2: PIC18F 874 AND PIC16F&77 BLOCK DIAGRAM
Pragram Data
Dewvice FLASH Data Menmr]r EEPROM
FIC16FET4 I3 152 Bytes 126 Bytes
PIC1GFETT BK IS0 Bytes 256 Byles
13 _ Data Bus a PORTA
Flasq  [FEF— Program Cawnter |3 ” 7 H—=[] Racwans
iy Al =[] RN
brogram Al — U 9] mazanznees
- 11— [] RAGANINEF+
a Lzaw Sack File e R ATOCKI
1 3-bif) Ragistars i - RASIAMASS
Program 7
Bus 14 RAM AdddT A o PORTE cEOINT
ak - Ul
nebucon 159 / .l.j!-dd- M”Kx_ " = Eg}
7 i l4—e
| Direcl Addr || +—[| rE2POM
X = g B
4=l mes
=] rEsPaC
_— +—=[x] REFIFGD
s -
7 1l Ir PORTE
A vl =[] RCOTI0SOTICH
Pows 1 » mux S 1—[x] RCUTIOSVCCR?
T je A
|+—| i GRS
Insiruction | DOescillatar 7 +—+=[x| RCASDISDA
Decode & [ | Satup Timar s W x| Rewsoo
Conmol oo \—P; 1T meamack
—
H—=[<] rRearenT
. Timing s Waichdog
B= eneration [ Timer PORTD
OS8CAICLKIN Brown-out I RODOFSPO
OSCHCLKOUT Reset —=x] rO1PER
| Circuit —= ROZPSPZ
Debugger H RDAPEPE
LowVolage | ] R‘I:utl."PSF‘j
Pragramming Parallel Save Port | a ROSPSPS
: e RDS/PSPS
H ROTIPSPT
PORTE
MCLR Voo, Vas 4] REQANSRD
4—=[x] RE1ARSNR
H—=P] memansCs
Tirnedd Tiemari Tirnar2 106t A/D
L 1l L 1L
I T 1T )
Synchronous
Data EEPROM coPlz Sarial Part USART

Note 1: Hgher order bits are from the STATUS regster
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TABLE 1-1: PIC16F873 AND PIC16F&TE PINOUT DESCRIPTION
Pin Name DiP soic vove Buffer Description
Pin# | Pin# Type Type P
QESCICLEIN a9 g | STIEMOSP! |Oscillator erystal input/external clock source input
QESCACLKOUT 10 10 Q — Oacillztor orystal output. Connects to crystal or resonstorin
crystal escillator mode. In RC mode, the OSC2 pin outpuls
CLKOUT which has 14 the frequency of OSC1, and denotes
the instruction cycle rate
MCLR/VPP 1 1 P aT Master Clear (Reset) input or programming voltage input. This
pin is an acive low RESET o the device
PORTA ks 2 bi-directional 150 port
RAQIAND 2 2 Ln] TTL RAD can also be analog inpuid
RATANT 3 Ln] TTL RA1 can also be analog inputl
RAZIAN2VREF- 4 Ls] TTL RAZ can also be analog inpuf2 or negative analog
referance volizge
RAJANIVREF+ 5 5 el TTL RA3J can also be analog inputd or posifve analog
reference vollage
RadTOCKI & =] o aT R4 can also be the clock input to the Timern)
module. Qulput is open drain type
RASISSIANS T T L8] TTL RAS can also be analog inpuid or the slave select
for the synchronous sefial port
FPORTE is & bi-directional 110 port PORTE can be sofware
programmed for internal weak pull-up on all inputs
REQANT 21 21 Ln] TTLET RED can also be the external inferupt pin
RB1 2 22 1o TTL
RE2 23 23 1o TTL
RESPGM 24 24 o TTL RES can also be the low voltage programming input
RE4 ] 25 o TTL Interrupt-on-change pin
RES 28 26 Ln] TTL Interrupt-on-change pin
RBSPGC v 27 Ls] TTLETE Interrupt-on-change pin or In-Circuit Debugger pin. Serial
programming dock
RETPGD 78 e} o TTLATE Intermupt-on-change pin or In-Circuit Debugger pin. Serial
programming data
PORTC i3 & bi-direcional O port
RCOTIOSOITICKI 11 1 10 ST RCO0 can also be the Timer1 oscillator output or Timerd
clock input
RCIMIOSICCR2 12 12 o k1) RC1 can also be the Timer1 osciltator input or Caplure2
inputiCompareZ outputPWM2 oulput
RC2CCP1 13 13 sl ST RC2 can also be the Capture1 input/Compare] output!
PWM1 output
RCWESCK/SCL 14 14 10 ST RC3can also be the synchronous serial clock inputfoutput
for both SP| and FC modes
RCAEDIEDA 15 15 o k1) RC4 can also be the SPI Data In (2P| mode) or
data 160 {1%C mode)
RC&EDO0 16 16 o 5T RCS can also be the SPI Data Cut (SPl mode )
RC&TXICK 7 7 10 ST RCE can slso be the USART Asynchronous Transmit or
Synchronous Clock
RCTRXDT 18 18 Ln] sT RGT can also be the USART Asynchronous Receive or
Synchronous Data
Vss 518 & 18 P — Grownd reference for logic and 110 pins
VoD 20 20 P — Positive supply for logic and 1O pins
Legend: |=input 0 = ouiput 110 = inputfo utput P = power
= = Not used TTL = TTL input ST = Schmitt Trigger input

Note 1. This buffer is a Schmitt Trigger input when configured as the exiernalintenrupt
2: This buffer is a Schinilt Trigger input when used in Serial Programming mode
3: This buffer is a Schmit Trigger input when configured in RC oscillator mode and 2 CMOS input otherwise
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TABLE 1-2: PIC16F874 AND PIC16F&77T PINOUT DESCRIPTION
Dip FLCC | QFPF | l5/P Buffer
Pin Narme Pind Pind Pin# | Type Type Description
OSCICLKIN 13 14 30 | STICMOS™ | Oscillstor crystal inputiexiemal clock source input
QBC2ACLKOUT 14 15 c}| o - Oscillator crystal ouiput. Conneds to crystal o resonator
in crystal oscillator mode. In RC mode, OSC2 pin outputs
CLEOUT which has 1/4 the frequency of O5C1, and
denoies the instruction cycle rale
MCLRN PP 1 2 18 s ST Master Clear (Reset) input or programming voltsge input
This pin is an gctive low RESET to the device
PORTA s a bi-directional VO port
RAAND 2 19 o TTL RAQ can also be analog inputD.
RA AN 3 4 20 o TTL RA1 can also be analog inputl
RAZANZVRES- 4 5 21 o TTL RAZ can glso be analog input? or negative
analog reference vollage
RAZANIVREs+ 5 & 2 (1ka] TTL RAZ can glso be analog inputd or positive
analog refarence voltags
RAHTOCKI & T 23 o ST RA4 can also be the clock input to e Timer) timer!
counter. Output is open drain type
RASISS AN T ] 24 o TTL RAS can also be anslog inputd or the slave select for
the synchronous serial port
PORTE is a bi-directional I/0 port. PORTE ¢an be soft
ware programmed forinternal weak pull-up on all inputs
REWVINT 33 36 8 ro | TTLETM REQ can also be the external interrupt pin
RB1 L) T | o TTL
RB2 35 38 10 o TTL
REVPGM 35 i) 11 10 TTL RE3 can also be the low voltage programming input
RE4 ar 41 14 (e} TTL Interrupt-on-change pin
RES B 42 15 o TTL It rrupt-on-change pin
RBGPGC ] 43 16 o TTLET® |nterrupt-on-change pin or In-Circult Debugger pin
Senal programming clock
RETPGD 40 EE] 17 (if] TTLATR Interrupt-on-change pin or In-Circuit Debugger pin
Senial programming data
Legend: | = imput 0 = putput O = inputioutput F = power
— = Motused TTL = TTL input &T = Schmitt Trigger input

Note 1: This buffer is a Schmilt Trigger input when configured as an extennal interrupt
2: This buffer is a Schmi#t Trigger input when used in Serial Programming mode
3: This buffer is @ Schmitt Trigger input when configured as general punpose 110 and a TTL input when used in the Paralizl
Slave Port mode (for interfacing to 2 microprocessor bus)
4: This bufler is @ Schmitt Trigger input when configured in RC oscillator mode and a CMOS input othanwvise
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TABLE 1-2: PIC16F&74 AND PIC16FB77 PINOUT DESCRIPTION (CONTINUED)
DIF | PLCC | QFP | FO®P Buffer
Pin MName Pin# Pini Pin# | Type Type Description
PORTC is & bi-directional O port
RCOTIOSOIMICK! | 15 16 2 o BT RCO can also be the Timer! oscillator output or &
Timer 1 clock input
RCAUTIOSI/CCR2 16 18 35 (n] aT RC1 can also be the Timer! oscllstor input or
Capture2 inputCompareZ outputPWMZ oulput
RCHCCP1 17 14 <) (n] ST RC2 can also be the Capture inputiComparet
output/PWM1 ocutput
RCHSCK/BCL 18 20 v 10 ST RC3 can alko be the synchronous senial clock input!
output for both SP| and FC moades
RC4/SDIISDA 23 25 42 1o 5T RC4 can also be the 5P| Data In (5Pl mode) or
data 'O {BC mode)
RCSSDO 24 26 43 1o 5T RCS can also be the 5P| Data Out (5P| mode)
RCSTXICK 25 27 44 Le] ST RCE can also be the USART Asynchronous Transmit
or Synchronous. Clock
RCTRXDT b1 29 1 o T RCT can also be the USART Asynchronous Receive
or Synchronous Data
PORTD is & bi-girectional 'O pont or paraliel slave pon
when inter facing to a microprocessor bus
ROWPSPO 19 21 36 [la] STTTLIY
ROPSP 20 22 2] [la] STATL
RDZPSP2 21 23 40 1#0 sTATL
RD¥PSP3 = 24 41 o sTATL
RD4PSP4 7 30 2 vo | sTATLA
ROSPSPS 28 3 3 Vo STTL
RD&PSPE 20 3z 4 ro STATL
ROT/PSPT 30 33 5 Ko sTATLA
PORTE & & bi-directional I/0 port
REO/RDIANS B a 25 o STTTLE RED can also be read control for the paraliel stave
poit, of analog inpuls
RE1WRIANE o 10 ] o sTTL RE1 can also be write control for the paraliel slave
part, or analog inpuis
REZ/CEIANT 10 1" 27 (n] STTLE REZ2 can also be select contral for the parallel slave
part, or analog inpuf’
Ves 1231 | 1334 628 P — Ground reference for bogic and 100 pins
Voo 1132 1235 7,28 P - Posifive supply for logic and 0 pins
MG - 117,28, | 1213, — These pins are notinternally connected. These pins
40 3334 should be left unconnected
Legend: | =input O = oulput IO = inputo utput P = power
= = Not used TTL = TTL input ST = Schmilt Trigger input

Nate 1: This buffer is & Schmitt Trigger input when configured a3 an external intermupt
2: This buffer is a Schmitt Trigger input when used in Serial Programming mode
F: This bufter is a Schmitt Trigger input when configured a3 general purpose 110 and & TTL input when wsed in the Paralkel
Slave Port mode (for interfacing to a microprocessor bus)
4: This buffer is a Schmitt Trigger input when configured in RC oscillator mode and a CMOS input otherwise
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DC-to-DC Converter
Control Circuits

The MOC340563A Senes i a monolithic control cirout contaning the
pimary funckons required for DC—0—DC comverlars, These devices consist
of an internal temperature compensated reference, comparator, controlled
duly cy cle osallator with an active current lirml cireut, diver and high cumrant
output switch, This series was spediically designed to be incorporated in
Step—Down and Step-Up and Voltage=Inverding applcations with a
mmum numbar of external components. Refer to Applcation MNoles
AME20AD and ANS54/D for additanal design informaton,

o Oparation from 2.0V to 40 Vinput
Low Standby Current

Current Limiting

Cutput Swatch Current to 1.5 A
Cutput Voltage Adjustable
Frequency Operation to 100 kHz
Precision 2% Reference
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MC34063A
MC33063A

DC-to-DC CONVERTER
CONTROL CIRCUITS

SEMICONDUCTOR
TECHNICAL DATA

B, P1 SUFFIX
FLASTIC PACKAGE
CASE 626

L

1

D SUFFAX
PLASTIC PACKAGE
CASE 751

(30-48)

PIN CONNECTIONS

—_—_——
Repmresentative Schematic Diagram Suatch [ O 5 | Drbier
Colledar Collechor
= 0
Emier 2 7 IF“- Seree
Timirg | - E -
Capachor : Ve
G et B
Grd E 5| ievestrg
F Irgsk
"B (o View)
| o Viesw)
|
| 3 ORDERING INFORMATION
| | Cparating
| | Davice Tempe ratune Range Package
I MC 3306340 50-8
) I Flaguizton P Ta = - 4074 +85°0
(S el oF MC33053AF1 Flastic DIF
Inr:::mr: I_|_° Gnd - :
npt - —————————— - MC33063AVD T S0-8
= =407 bo +125
Bofom View) MCI2063AVE| Piastic DIP
MC340E3AD 308
This device contains 51 active ran sisions Ta =0k +70°C
MC340E3AP1 ) Plastic DIP
@ Motorala, Inc. 1995 Rew 5
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MC34063A MC33063A
MAXIMUN RATINGS

Rating Symbol Value Unit
Fower Supply Vollage Voo 40 Ve
Comparaior Input'Voliage Range ViR =03 to +40 Vg
Switch Collecior Vollage Viswitch) 40 Ve
Switch Emitter Voltage (Vpin 1 =40 V) VE(switch) 40 Ve
Switch Collector to Emitter Voliage VCE[switch) 40 Ve
Driver Collector Voltage Vg (driver) A0 e
Drivver Collector Current (Note 1) I driver) 100 ma
Switch Curent 2w 15 A

Power Dissipaion and Thermal Charactedsics
Flastic Package, P, P1 Sufix

Ta=25C Fo 1.25 w
Thermal Regsiance Raga 100 el
S0IC Package, D Suffix
Ta=25C D 625 w
Thermal Resstance Raga 180 "W
Oparaing Junction Te mperature Ti +150 T
Operatng Amblent Temp erature Range Ta <
MIC 340634, Oto+70
MIC 330638V =40 i +125
MCII063A —d0to + 85
Storage Temperature Range -|-Eg —B5 ta + 150 o

HNOTES: 1. Maximum packag e power desipation limite must be obserded
2. E5Ddata avalable upon mauest

ELECTRICAL CHARACTERISTICS (Voo =50V, Ta= Tigy to Thigh [Note 3], unless oherwise specified )

e

Characteristics Symbaod | Min | Typ I Max | Unit
OSCILLATOR
Freguency (Vipin & = 0V, C1 = 1.0 nF, T, = 257C) fome 24 3 42 kHz
Charge Cumrent (Vo = 5.0 Vito 40 V, Ty = 25°C) lehg 24 35 a2 IS
Discharge Current (Voo = 5.0V o 40V, Ta =25%C) Idischyg 140 20 250 s
Cischarge to Charge Current Ratio (Pin 7 to Vi, Ta = 25°C) |dischg'lchg 5.2 8.5 75 -
Current Limit Sense Vollage (kng = laschg Ta = 25°C) Vigkisense) 230 <01 1] 350 il

QUTPUT SWITCH (Mot 4)

Sawration Voliage, Darlington Connection (M ole 5) WE(zat) - 1.0 13 v
{lgw = 1.0 A, Fins 1, & connected)

Sawrstion Voltage , Daringion Conne ction Ve Eisat) - 045 o7 W
-fls'.r.‘.' = 1.0 A, Rpin a= a2 ﬂ1¢".-'.3.;'~_‘_ Forced E = 30}
DC Current Gain (lgyy= 10 A, VoE=50V, Ta =25%C) hEE 50 75 - -
Collecior Off-Siate Cumrent (Vg = 40V) I ioffy - 001 106 wa
NOTES: 3. Tjge = 0°C for MCI06E30, = 400C for MCII0EIN, AY Thn;h =+ TOAC for MCIS08EL, |+ 85°C for MCII0EAN, +1 25°C for MCII0EAY

4, Low duly cycha pulsa techniques ang Used duing fesl o maintan juncion empasmiune as closa [o amiblant lamperature a5 possibha

& Hiha oulpul swich & divan into hard saumBon fnon-Daringion configumbon] at low swiich cumangs | = 300 mA ) and figh driver curments (= 30ma],
ity Bake up b 2.0 ps for i B0 come aul ol saturalion . This condiion wil shalen e off lime o Fequencies = 30 kHz, and = magnifed al high
termperatunes. This condiion does not acour with a Daringion confgumtion, since fe ouput ewitch carmol eaturate . f a non=Dadington
confgurfion i usad, the following ouput dive condition is recommend ed

W7 oufoue
I diver = 7.0 ma*
“Tha 100 L resishor in tha emifter of tha diver devics regquines about 7.0mA bafore the culput swiich conducts

Fomad G of oufpuf ewich = 10
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ELECTRICAL CHARACTERISTICS (continued) (Voo = 50V, Ta = Tigw 1 Thigh [Note 3], unless olhersse specifed |
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Characteristics Symbol | Min | Typ | Max Unit
COMPARATOR
Threshald Voltage Vin ¥
Ta = 25C 1.225 125 1275
T, = Tigw 12 Thigh 121 1.29
Threshold Voltage Line Reguiation (Ve =3.0 Vio 40 V) Redine my'
MCI3063A, MC40634, - 1.4 5.0
MC33353AV - 1.4 (11
Input Bias Current (Win = 0 V) g - =20 — 400 nA
TOTAL DEVICE
Supply Current -:".".:.: =50 Vito 4DV CT =10 nF Fin 7= ".".:.:_ l:.: - - 410 i,

VPin &> Vi, Pin 2 = Gnd, remaining pins open)

NOTES: 3. Tigy = 0°C for MC380634, —80°C for MCII063A, AY Thi

gh = +T0 S for MCIA0EEA , + 3500 for MCI30E3A, +1 25°Clor MCI30634Y

A Low duly cycde pulss fechnigques ane ussd dudng beel bo mainlain juncion e miore a8 oo o amibiand bemparal ure & possibia

5. Wthe output ewitch & diven into had estumBion jnon-Daringlon confgumion) at low switch curments (= 300 mA ) and high driver curmernts = 30 ma)
it mayy take up to 2.0 ps for it fo come out of saturation . This condiion wil shaten the off time ot Fequencies » 30 ki, and is magnified at high
emperatums. This condiion does not occur with a Daringion confgumtion, snoe e owput switch cannot saturate . Ha non=Dadington
confgumiion s usad, the following aupu dive cond Bion s recormmaend e

i ouRpLE
Fomad 4 of oulpw switch m = 10

"The 100 0 resdater 0 Dhe amiler of The ditvar deios requires aboul 7.0 ma belore The oullpul saiich conducts

Figure 1. Output Switch On—0Off Time wersus
Oscillater Timing Capacitor

o 10m e ——

= ——

TS ;n.:,;;_?rav

20— b - God

R ] == T

2 o=

=

= N

o

I_,. 10

K

= 50 = e o

& 20 = e I

5 10 '
am oo a0s a1 0z a5 10 20 50 10

Cr1, DBCILLATOR TINING CAPACITOR {F)

L

ILLATOR WOLTAG

lose, OS50

¥
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Fiqure 3. Emitter Follower Confiquration Qutput
Saturation Veltage versus Emiter Current
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Figure 4. Commaon Emitter Configuration Qutput
Swalch Saturation Vollage versus
Collector Current
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Figure &, Stand by Supply Current versus
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