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GENERAL

A common problem for microprocessor users is that one cannot take fuil advan-
tage of the systems flexibility if no PROM PROGRAMMER is available. Commercial
PROM PROGRAMMERS cost more than the average 8 bit microsystems. Frequently
the users do not need all the options provided by expensive PROM BURNERS,if
it is only required to burn or read the popular 2716 and 2732 EPROMS.

The small 8 chip box described here takes advantage of all the possibilities giv-
en to a small micresystem:

« A parallel 1/0 port (6821 or equivalent) parallel interface:
« *+5 VOLT (450 miA):
« A programming language, Assembler or BASIC with POKE and PEEK:

For users of different interface chips than the 6821 the procedure how to
drive the prom-burner is described.For 6809 or 68000-KDM users complete
programs are available.

The development of a program is reqired if other interface chips than the
MC 6821, or other microprocessors are used.For those users the application of
an "LED - EPROM " is recommended during the program development. This is
a 24 pin socket with red and green LEDs for address and data pins in place
of the EPROM, allowing to visually see the activity of the program.
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THE PROGRAMMING CIRCUITRY (FIG 1)

Since 12 address li.nes, 8 data lines and several control lines ars required to
program a 32 K EPROM this is more than provided by one 6821 PIlA

-port. Therefore the addresses for the EPROM are generated by a 12 bit upcoun- -

ter. The CA2 odtput is used to increment the counter. The clear input of the
counter is used to initialize the address to zero (PB6 output].

A two-fold switch allows selection of 2716/2732 EPROMS.Both types differ in the
program/verify procedure which is taken care of by the logic in the box.Eproms
with several supply voltages cannot be used.

Each EPROM address is programmed by application of a stable +25 VOLT level
together with a pulse on (he CHIP-select input of 50 ms duration. The *25
VOLT level is generated by DC/DC conversiori of the *5 VOLT supply using a
cheap integrated circuit (TL497, Texas. instruments). The 50 ms puise is gen-
eated by an NES555 timer.triggered by the CB2 output.

The program veltage is switched on ( 13 ms rise time 1) when the PiA output
PB7 is programmed low (indicated by the PROGRM LED ) The EPROM is pro-
: grasﬁmed at the specified address (up-counter) with the data-byte on the PA
-outputs as .soon as the 50 ms timer is triggered (CB2 {ow - high).

The READ or VERIFY of an EPROM.is possible by programming PB7 high. This
disables the 25 voits and the timer.The Chip select of the EPROM is then always
enabled and the EPROM data can be read on the PA inputs.

The pulse to increment the counter has to go low-high on the CA2 output, The
same applies td the CLEAR (PB6) and the Trigger input ( CB2). The noise
syppression on these pulse sensitive inputs works such that the termination ca-
pacitors have to be discharged by the PIA output transistors across the cable in
order to fall below the Schmitt trigger threshold .when the transistor is
switched off again the capacitor is recharged with -100 ns rise time.

After 50 ms the next address can be programmed.in order to recognize the end
of the programming pulse the CAl input of the PIA has to be watched. The
risir 3 end of the pulse :ets a flag in the PIA control register. This could also
be ' sed tc generate an interrupt.
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Since the PIA outputs can only drive savely 2 Standard TTL loads, Low -power
Shottky circuits are made use of. The peak current during programming is 430

DETAILED PIA CONTROL PROCEDURE .

This applies only to an MC 6821 PIA. It is recommended to use the LED EPROM
in order to check every single step.The procedure to read the content of. an
EPROM differs only in several steps which is indicated in brackets.
* HARDWARE RESET FOR PIA '
* Clear bit 3 in CRA
* Set all bits in PA
* Sat bit 3 in CRA
PA lines are now outputs
Clear bit 3 in CRB
* Set bits 6 and 7 in DRB
* Set bit 3 in CRB
PB6 and PB7 are now ocutputs
* Set all bits in DRA (security)
%* Set bits 6 and 7 in DRA
PB6 and PB7 =1 ) T
* Sat bits 1,4,5 in CRA ' '
enables CRA-7 flag on rising edge of CAT
and makes CAZ output
* Set bits 4 and 5 in CRB
makes CB2 output
* Time loop > 50 ms in case the (not required)
timer has triggered during initialisation
* Clear bit 6 in DRB
* Set bit 6 in DRB
Counter was cleared on PB6
* Read DRA to clear CRA-7 Fiag
* Clear bit 7 DRB
enables program and 25 VOLT
* TIME loop
> 15 ms to wait for satble 25 VOLTS

{ clear all bits)

*

(not required)

«c " ")
(set bit 7 DRB)

(not required)
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* Data byte to DRA (read byte from DRA} <-
Eprom is prepared now |
* Clear bit 3 CRB (not required ) [
* Set bit 3 CRB " " |
Timer is triggered, Eprom being programmed |
* Loop till bit 7 =1 in CRA (CRA-7 -Flag) " " |
* Read DRA to clear the CRA-7 Flag " " |
ready 1
Clear bit 3 CRA |
Set bit 3 CRA |
increment the counter, next address |
* More data 7 if yes ------ - s
if no Set Bit 7 DRB to disable 25 voits .

* %

CRITICAL POINTS

There are some point requiring special care .
a.) trying to program more locations then avajlable in the EPROM
will overwrite the first locations
b.} The 100 % rise time of the 25 Volt level is 12 ms after the
PB7 bit was set low.Programming must not start before this delay.
c.} The *5 Veolt connection must be able to deliver at least 450 mA.
A bad power/ground connection is indicated if the 5 Volt indicator
LED starts to flicker during programming.
d.} The 25 Volts must be adjusted to * 25,0 Volts (PB7 grounded).
2.) The timer must be adjusted to generate pulses of duration
no lenger than 55 ms.

ATTENTION:

NEVER INSERT OR REMOVE AN EPROM WHILE 25 VOLTS ARE ENABLED
NEVER {NSERT THE EPROM IN THE WRONG SENSE there is a high prob-
ability that the Eproms are destroyed this way

- — — — — —
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64 K EPROMS:

Provisions are made on the board te mount a 28 pin Eprom socket for 2764
EPRCMS, However, additional patch wiring is necessary to provide one more ad-
dress.

PROGRAM EXTENSIONS

All extensions to make programming more comfortable increase the effort for the
program writer.t is recommended to write the basic zalgorithm and add each sin-
gle extension in modular form.

Useful options are:

* ZERO check, to test if the EPROM is still empty.
NOTE that an unprogrammed location reads as $FF.

* VERIFY, to compare after programming the EPROM
content with the source in the memory.

* OFFSET, allows to start programming at an offset
from address zero in the Eprom.

* DUMP, lists the content of the EPROM in compact form
on the terminal.

* 16BIT, allows to program subsequently two parallel
EPROMS on alternating addresses for 16 bit microprocessors

L}
t
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Appendix A
HARDWARE COMPONENTS
1 LS245 1 TRIMPOT 100K
3 18193 1 TRIMPOT 10K
1 18132 2 RESISTCR ARRAYS 1K
1 Ls 02 26 -PIN MALE FLAT CABLE CONNECTOR
1 NE 555 1 ZERO INSERTION FORCE
1 TL 497 (TEXAS INSTR.) -24 PIN CONNECTOR
1
1
1

2N3054 -TEXTOOL 224-3344
SWITCH (3 INVERTERS) 1 DICDE tN4118
REED RELAIS 5V

CELDUC D3t C2240 LED-EPROM :

SEVERAL RESISTORS, CAPACITORS 1 24 PIN IC SOCKET

1
1

8 RED LEDS (DATA)
11 GREEN LEDS (ADDRESS)
1 YELLOW LED (CHIP SEL}

MICROFUSE 500 MA
FERRITE TORE 23 mm
Philipps NR 97150

15 TURNS
1 NOISE SUPPESSION FERRITE COIL
2 RED LEDs
BOARD : CERN ref DD-5255 (FIG.2,3)

12 x 15 cm double sided, plated through
two side mounting of all components inciuding
switch and prom socket

Connactor:

26 pin two-row connector

Bl - I I T I 1

15
17
19
2

25

+5
ce2
PB7

PAY
PAS
PA3
PA1
cAl
GND

2
3
]

8

0

1

+5

PEG

PAS
PA4
PA2
PAO
CA2
GND
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Appendix B LED
i *Z, - '
‘ 6809 AND 68000 PROGRAMS _l;ab-'cAToR.
‘ -,

The 6809 package,written by P. Payre1 for this Prom burner, is a completely
position independent and self contained EPROM program ( PIA,ACIA or
MONITOR-10 addresses have to be specified ) In a self explaining menu the
user is asked what he wants to do.The program fits into one 16 k EPROM.

An Example:

. PROM TYPE= 2716 OR 2732 7 2732 <CR>

START PQINT IN EPROM 7 0010

MEMORY RANGE IN RAM -> 1000 1200 <CR>

ENTER=>

ENTER ADDRESS

RAM =>EPROCM

EPROM=>RAM

VERIFY EPROM

: CHECK EPROM BLANK

: RETURN TO MONITOR

F

@ oW oa W =

o

<CR>
> OK
ENTER=>

The 68000 program is written for the MOTOROLA MACBUG monitor. It allows to
program parallel or single EPROMS from the source in the memory, to read an
EPROM content into a specified memory section or to dump the content on the
terminat. Offsets in the EPROM are possible. There is no selection menu, but
the program asks all input parameters.

Far Program listings contact P.Payre or author A
1

diw  ASturns on
hiiips
ay+So
ring

M58 ‘
AN 2248 . |

T Universite Marseilles
' ' +15¢

Abk 1k

. . - veLT, nb.\us@{_]
:] . :

360 | .
Hrw i
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intel 2716

16K (2K x 8) UV ERASABLE PROM

a Fast Access Time
— 350 ns Max. 2716-1
— 390 ns Max. 2716-2
— 450 ns Max. 2716
— 490 ns Max. 2716-5
— 650 ns Max. 2716-6

a Pin Compatible lo Intel® 2732 EPROM

= Simple Programming Requirements
— Single Location Programming
— Programs with One 50 ms Pulse

u Single +5V Power Supply a Inputs and Outputs TTL Compatible

= Low Pawer Dissipation during Read and Program

— 525 mW Max. Active Power
- 132 mW Max, Standby Power
The intet® 2716 is & 16,384 bit uliraviotet erasable and electricatly programmable read-only memory (EPROM). The 2716

operates from a single Svolt power supply, has a static standby mode, and features fast single address location program-
ming. 1t makes cevipning with EPROMs taster, easier and more economical,

» Completely Static

Ths 2716, with its single S-volt supply and with an access time up to 350 ns, is ideal for use with the newer high performance
+5V microprocessars such as Intel’s BOBS and 8086, A sefected 2716-5 and 2716-6 is available for slower speed applications,
The 2716 is also the first EPROM with # static standby mode which reduces the power dissipation without incressing sccess
time, The maximum active power dissipation it 525 mW while tha maximum standty powet dissipation is only 132 mW, a
TE% savings, b

The 2716 has the 1implest and fastest method yet devised for programming EPROMSs — single pulse TTL leve! programming.
No need for high voltage pulsing because ali programming controls are handled by TTL signals. Program any location at any
time—sither indvidually, sequentially or 31 random, with the 2716 single address location programming, Totasl programming
tma for all 16,384 bits is only 100 seconds.

PIN CONFIGURATION MODE SELECTION
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ERASURE CHARACTERISTICS

The erasure characteristics of the 2716 are such thal erasure
begifis 10 occur when exposed to light with wavelengths
shorter than approximately 4000 Angsiroms (A). It should
be noted that sunlight and certain types of fluorescent
{amps have wavelengths in the 3000—4000A range. Data
show that constant exposure 10 room level fluorescent
Tighting could erase the typical 2716 in approximaiely 3
yeary, while it would take approximatiey 1 week 10 Cause
erasure when exposed 10 direct sunlight. |f the 2716 is to
be exposed 10 these types of lighting conditions for ex.
tended periods of time, opague labels are available from
Intet which should be placed over the 2716 window to
prevent unintentional erasure.

The recommended erasure procedure [see¢ Data Catalog
PROM/ROM Programming Instruction Section| for the
2718 is exposure 10 shortwave ultraviolet light which has
a wavelength of 2537 Angstroms (Al The integrated dose
{i.e.. UV intensity X exposure tirne) for erasure should be
a minimurn of 15 W-sec/cm?. The erasure time with this
dosage is spproximately 15 to 20 minutes using an uitra-
viglet lamp with 8 12000 yW/cm? power rating. The 2716
should be placed within 1 inch of the lamp tubes during
erasure. Some lamps have a filter on their tubes which
should be remaved before erasure.

DEVICE OPERATION

The five modes of operation of the 2716 are listed in Tabie
I. It should be noted that all inputs for the five modes are at
TTL levels. The power supplies required are a +5V Ve and
3 Vpp. The Vpp power supply must be 21 25V during the
three programming modes, and must be a1 5V in the other
two modes. )

TABLE ). MODE SELECTION

ok Eimo [~ 3 Vpp | Ver | owTRUTE
L ] ah | il [ maan

“opE

L] vy Vi - " Dowt
Saaiey Vie Ton'1 Care “ | e X
[m— Pt Wy e Ve Y - )

Paageam Voridy Vi, R VL +7% o DouT
Pragr o bkt i ¥ R D Magh T

READ MODE

The 2716 has two control functions, both of which must be
logically satisfied in order 1o chuin data at the outputs.
Chip Enable (CE} is the power control and should be used
for device seiection. Output Enable {OF) is the output
control and should be used to gate data 10 the ourpul
pins, independent of device selecrion. Assuming that
addresses are stable, sddress access time ltace) is equsl to
the delay from CE to output licg). Data is avaitable at
1he outpun 120 m (tog) atwer the falling edge of OE.
assuming that CE has been low and addresses have been
stable for at l\lﬂ tace — 10E:

STANDEY MDDE

The 2716 has a standby mode which reduces the active
poveer dissiplaﬁon by 75%, from 525 mW to 132 mW. The
2718 is placed in the standby mode by applying a TTL high
signal ta the TE input. When in standby mode. the autputs
ate n 2 high impedence state, independent of the OE input,

DUTPUT OR-TIEING

Because 2716°s are wsuslly used in larger memory arfays,

Intet has provided a 2 line control tunctian that accomo-

dates this use of multiple memory connectians. The wo

line contrel function allows for:

2) the lowest possible memory power dissipation, and

b) complete assurance that output bus contention  will
noY oCCur.

To most etficiently use these two contro} lines, it is recom-
mended that CE [pin 1B) be decoded and used as the
primary device selecting function, while OF (pin 20} be
made & comman connection 1o all devices in the array and
connected to the READ line from the system control bus,
This assures that all deselecied memory devices are in their
low power standby mode and that the gutput pins are only
active when data is desired from a particular memory
device,

PROGRAMMING

Initially, and after sach erasure, all bits of the 2716 are in
the *'1** state. Dava is introduced by selectively program-
ming "0's” into the desired bit locations. Although only
~0's" wilt be programmed, both *1's” and “0's” can be
presented in the dats word. The only way to change a “-g*
10 a 1" is by ultraviolet Fight erasure.

The 2716 is in the programming mode when the Vpp power
supply is at 25V and OF is at V. The data 10 be pro-
grammed is applied 8 bits in paraliel 10 the data oulput
ping. The levels required for the addiess and data inputs e
TTL.

When the address and data are stable, a 50 msec, active
high, TTL program pulse is appfied to the CE/PGM input.
A program pulse must be applied a1 each address location
10 be programmed, You can program any location ¥ any
time — either individually, sequentiatly, or a1 random.
The program pulse has a maximum width of 55 msec, The
2716 must not be programmed with & DC signal applied 1o
the CE/PGM input.

Programming of multiple 2716s in parallel with the same
date can be easily accomplished due to the simplicity of
the programming requirements. Like inputs of the paral-
leled 27165 may be connected together when they are pro-
grammed with the ssme data. A high level TTL pubse
applied to the TE/PGM input programs the paralieled
2716s.

PROGRAM INHIEST

Programming of multiple 27165 in paralle) with ditferent
da1a is also-easily accomplished. Except for CE/PGM, afl
like inputs {including OE} of the paraliel 27165 may be
common. A TTL leve! program pulse applied to a 27167
CE/PGM inpul with Vpp a1 25V will pragien that 2716.
A low tevel CE/PGM input inhibits the other 2776 from
being programmed.

FROGRAM VERIFY

A verify should be perfoimed on the programmed bits 1o
determine 1hat they were correclly programmed The verify
may be performed wih Vpp a1 25V Exceint duting pro

yrarwming and program verify, Vpp must he a7 5V
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PRELIMINARY
2732

32K (4K x 8) UV ERASABLE PROM

m Fast Access Time:
— 450 ns Max. 2732
— 550 ns Max. 2732-§

& Single +5V I 5% Power Supply
¥ Oulput Enable for MCS-85™ and

MCS-86™ Compatibility

m Low Power Dissipation:

150mA Max. Actlve Current
3¢mA Max. Standby Current

B Pin Compatible to Intel® 2716 EPROM
u Completely Statlc

® Simple Programming Requlrements
— Single Location Programming
-~ Programs with One 50ms Puise

B Three-State Output for Direct Bus
Interface

The intel® 2732 is & 32,768-bit ultraviolet erasable and electrically programmable read-only mermory {EPROM), The 2732
oparates from a single Svolt powsr supply, has a standby mode, and features an output enable control. The total program-
mirg time for all bits Is three and a hal! minutes. All these features make designing with the 2732 In microcomputer systems
fanter, sasier, and more econcmical,

An Important 2732 feature Is the separate output control, Output Enable (CE) from the Chip Enabie control {TE). The
OF control eliminates bus contention in multiple bus microprocessor systems, Intel's Application Nola AP-72
describes the microprocessor system implementation of the OF and CE controls on Intel's 2716 and 2732 EPROMs.

» AP-72 I8 avallable lrom Intel's Literature Depariment,

The 2732 has a standby mede which reduces the power dissipation without increasing access time. Tha maximum active
Cutrant is 150mA, while the maximum standby current is only 30mA, an 80% savings. The standby mode is achieved by

#pplying & TTL-high signat to the CE input.

PIN CONFIGURATION

1]
H
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PIN NAMES
Ae-Ary ADDRESSES
CHIF ENARLE
ot OUTPUT ENABLE
[ GUTPUTS

MODE SELECTION

) PINS CE | OV Voo | OUTPUTS
MODE {18) 120} (24) { {211,137}
Rexd Vi Vi +5 Dy
Standby Vi |Pon'tCare | +5 High 2
Program Vi | Vep +5 Pin
Program Verity | Vi ViL +5 Dour
Program Inhibitf Vg Vpp +5 High Z

BLOCK DIAGRAM
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ERASURE CHARACTERISTICS

The erasure charpcteristics of the 2732 are such that
erasuTe beging 1o occur when exposed 10 light with
wavelengths shorter ithan approximately 4000 Angstroms
1), 1t should be noted that sunlight and certain types of
fluorescent lamps have wavelangths in the 3000-4000A
range. Data show that constant exposure to room levet
fiuorescent lighting could erase the typical 2732 in
approximalely 3 years, while il would take approximately 1
week o cause erasure when gxposed to direct sunlight. It
the 2732 is 10 be exposed to these types of lighting
conditions for exiended periods of time, opaque fabels are

avaitable from Inlel which should be placed over the 2732

window to pravent unintentiona! erasure.

The iecommended erasure procedure (see Dala Catalog
page 4-83) for the 2732 is exposure 10 shoflwave
uliravioiet light which has a wavelength of 2537
Angstroms (A). The inlegrated dose (i.e., UV intensity X
exposure lime) for erasure should be a rinimoem of 15 W-
sec/cm?. The erasure time with this dosage is approxi-
malely 15 1o 20 minules using an uMraviotet tamp with a
12000 4W/cm2 power rating. The 2732 should be placed
within 1 inch of the lamp tubes during erasure. Some
tamps have afilter on their tubes whith should be removed
before erasure.

DEVICE OPERATION

The five modes of operation of the 2732 are listed in
Table 1. A single 5V power supply is required in the read
mode. All inputs are TTL levels except for OENVpp during
programming. in the program mode the TEVpp input is
pulsed from & TTL level o 25V.

TABLE 1. Mode Saleciion

kns | OF TV py Yoo OuTPYTS
ol

MODE 08 24 11,130
Paad Vo ' +5 Dot
Standby L™ Don't Care +5 High 2
Program Va Vep +5 [+
Program Varity ¥a Vi +5 Doy
Programm Inhibi Vi Vpp +5 High Z

Read Moda

The 2732 has two control functions, boih of which must
be logically salisfied in order to obtain data al the out-
puts. Chip Enable (CE) ts the power control and should
be used for device selection. Outpul Enable {OF) is the
output confrot and shoulid be used 1o gate data 1o the
output pins, Independent of device selection. Assuming
that addresses are slable, address access time (tycc) is
equal to the delay from CE to output {1cg). Data is
available at the outpuls 120ns (1) after the falling edge
of OE, assuming that CF has been low and addresses
have been stable for at least tyge — tog. '
Standby Mode

The 2732 has a standby mode which reduces the active
power current by 80%, from 150mA to 30mA. The 2732 is
Pplaced in the standby mode by applying a TTL high
signal to the TE input. When In standby mode, 1he oul-

puls are in a high impedance state, independent of the
OF input.
Cutput OR-Tleing

Because EFROMs are usually used in larger memory ar-
rays, Intel has provided a 2 line contirol fuaction that ac-
commodales this use of muliiple memory connections.
The two line contrel function allows for:

a} the lowest possible mamory powaer ¢issipation, and
b) complete assurance that cutput bus conteniion wilt
gt oGeur.

To most efficiently use these two control lines, it is
recommended that CE {pin 18) be decoded and used as
the primary device selecting function, white DE {pin 20)
be made a common connection to all devices in the ar-
ray and connected 1o the READ line from the system
control bus. This assures tha! alt deseleclied memory
devices are in Lheir low power standby mode and that
the cutpul pins are only active when daia is desired
from a particutar memory device.

Programming

Initially, and after each erasure, all bits of the 2732 are i
the "17 state. Data is introduced by selectivety piogram-
riing "0's” into the desired bit locations. Although anly
“0's" will be programmed, both "1's” and "0's” can be
presented in the date word. The anly way 1o change a "0"
10 & 1" is by ultraviolet light erasurs.

The 2732 is in the programming mode when the OE/Vpp
input is al 25V. It is required thal a D.1xF capacitor be
placed across QE/Vep and ground 1o suppress spurigus
vaitage trans.ents which may damage the device. The data
10 be programmed is applied 8 bits in parallel to the data
output pins. The levels required for the address and dats
inputs are TTL.

When the address and ¢ala are stable, a S0msec. active
low, TTL program pulse.is applied to the CE input. A
program pulse mus! be applied al each address focationto
be programmed. You can program any location at any
time — aither individually, sequentially, or at randosn. The
program pulse has 8 maximym width of 55msec. The 2732
musst not be programmed with a DC signal applied to the
CE input.

Programming of multiple 2732s in paratlel with the same
data can be easily accompliahed due 10 the simplicity of
the programming requirements. Like inpuls of the
paralleled 27326 may be connected 10gether whan they
are programmed with the same data. A low levet TTL pulse
applied to the CE input programs the paralleled 2732s.

Program Inhibit

Programming of multiple 2732s in parallel with differeni
data is also easily accomptished. Except for CE, all like
inputs (including OE) of the parallel 27375 may be
common. A TTL level program pulse applied to g 2732's
CE input with OE/Vep at 25V will program that 2732, A
high level CE input inhibits the other 2732s from teing
programmed.

Program Verify

A werily should be performed gn the programmed bits 10
determine that they were coreactly programmed. The
verify is accomplished with OE/Vpp and CE a1 Vi Dats
should be verilied toy after the falting edge ot CE.
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LNEAR TYPES TLASTM, TL4STI, TLagygd b swnTcYI:lEﬂss7\:;:::'&51;459(::&?7?;: ‘
INTEGRATED CIRCUITS SWITCHING VOLTAGE REGULATqgyd

BULLETIN NO. DL'S 2612022, gy .
= All Monolithic “,,. absolute maximum ratings over operating free-air temperature range {unless otherwise noted) -
: S
. . JORN Note1} . . . . . . . & & s i s e s i e e e e e e e e e e o .. 1BV
® High Efficiency . . . 60% or Greater DUAL-IN-LINE PACKAGE {TOP ViEW) ::;;T;r;:s" ote 1} R B - | )
¢ Output Current . . . 500 mA Comparator input voltag: 1"
® Input Current Limit Protection inhibitinputvoltage . . . . . . . . 4 ¢ . i e e e e e e e e e i e s e ... B .
: e o By Diodereverse voltage . . . . . . . . . . . . i 4 e e e e e e e e e e e e e e e .. 3BV
" ' Yoo ELS DAWE RASE LECTOM wC Te
® TTL Compsatible Inhibit ” ™ 2 P © . Y Powsrswitchcurrent . . . . . . + 4 + 4 2 & 4 « = & = o = & + s 4 s 4 2+ 4 s a4 e . . . TSOmMA
* Adjustable Output Voltage Diode tontinuous forward current. . . . . . . . . . . e e e e e e e e e e e e .. TS5OMA
- Continuous tow! dissipaion ot or belaw) 26°C fres-air tomperature fsea Note 2) . - . . . ., _ . . 1000mW
* Input Regulation . ., 0.2% Typ Operating free-sir temperaturerange: TLABTM . . . . . . . . . .. ... ... ... .-55Cw 125:C
* Output Aegulation . .. 0.4% Typ T 7 —25:Ct085.c
*  Soft Start-up Capability TLAGIC . . .. . L L e e e . e e 's ?cc“:;g'g ‘
d intion SOraQEtemperature rENgE® . . . . . . 4 s vk ek e e e e e e e e e e e . e ., . —65Cto )
P Lead temperature 1716 inch from case for 60seconds: Jpackage . . . . . . . . . . . - . . . . . .300°% L
N Lead temperature 1/18 inch from case for 10 seconds: Npackage . . . . . . . . . .. ., ... . . 20°C
The TL487 incorporates on # single monolithic chip -
all the active functions required in the canstruction [} 2 1 4 5 5 7 HOTES: 1, Al voltsge velum u:o:‘: diods voliages ars with l-noclt?rtum?vl;rwrlﬂ '::rmlnd. oz . P
of a switching voltage regulator. It cin alss be used as cou wmit FREO SN GWG CATR ANGB . For operetion above 23°C free-air 4. cefer e D erating Curves, Section 2,
the ! o 1o deive t p s for et o TIRATH o . nditi
high-powsr-oitput  applicatiors. The TL4S7 was - secommended operating conditions *
designed for sase of use in step-up, step-down, or NC—No imernat connsction MIN MAX  UNIT :
voltage inversion  application  requiring  high Ctnputvolage, VI L L w . L h ol L it e e e e e e e e e e e 45 12 v '
eHiclency, Output voltage: step-up configuration bee Figure2) . . . . . . . . . . ., ., Vi+2 30 v
. stepdown configuration lses Figure 3} . . . . . . . . .. . .. Ve V-1 v
A block diagram of the TL497 is shown in the pinout. A 1.2-volt precision raference ilintermﬂvoonmcudm- negative requlator {see Figured) . . . . . . ., , ... ... . Vg —25 v
the inverting input of the high-gain comparator and the sutstrate. The output voltage is established using » resletigg Outputcurment . . . . . . e e e e e e e e e e e e e e e e e e e 500 mA

voltage-divider network whose nods voltage is sensed by the noninverting input of the comparator. When the voltage gf :
the noninverting input is more negative than the 1.2 volt referance, the oscillator is gated on. Whan the voltage

#lectrical characteristics at spacified free-air temperature, V| = 8 V (unless otherwise noted)
noninverting input is more positive than the 1.2volt refarence, the oscillstor is gated off, The maximum s

. " *uency TLASIM, TL49T1 TL497C
the oscillator s established by the external timing capacitor connectsd hetween the freguerncy control pin and o PARAMETER TEST CONDITIONS! WMIN__Tyrl MAX | MiN _Tyei max | "N N
High-wwel inhitit Input voltege Fullrange] 7 ] v
TIMING CAPACITOR[pF) | 6] 0 | 20 | 50 | %00 | 200 | 500 [ 1000 { LoweTaval Tnhibi Tnput voltige Full range L 281 ¥ l
MAX FREGUENCY (kHz) | 385 | 313 | 238 | 136 | 806 [#7.6 |98 | 10 e e | VML =2 o oy 18 i
- . i35 Compiraioe refarence volage | Vi =45V o BV Fullrarge [ 1.14 1,20 026 [108 a0 +37] W
The transistor switch iz normally connected to external inductive components and » diode ta generste the o Companmior input Bids current | V) "BV Fuit san, & 00 40 106 ] A
voltage. The‘TL497 switching transistor and diode may be used directty for switching currents up to 500 millampeig 3 Regulstor output voltage :‘::'1"‘";:“ A% 1A 2°c 1426 15 155138 15 eS| v i
or used to drive sn externat transistor and diode for higher output-power spplications. F — Tig=i00ma | 35°€ (S E %] R ¥ g
) ; Switch on-state voluge VI=A5Y S0 mA [Full range 1 oes] v .
The TLA9Y? also provides current limhing for protection of the switching transistor and the load, With proper o Swimh V) =45V 25°C 10 50 10 0 :
limiting, saturation of the power inductor may be prevented and soft start-up achieved. Current limiting is sceo o witch off-aiste current 1= Full range 500 200
ed with the current-limit control provided. The voltage devaloped across the series current-limit resistor, Rgy, vl Lurrantdimit sense voltage :’CC 'o":A ¥ 2:5'1.: 048 % 0.9; 048 o7 LN M.
When the voltage at the current-sense terminal is approximately 0.7 volt {one VB drop) less than the input vohtage, Diode formard vol ln: :m Y F:n :::: e B K J" lJ.B.:: v
power switch transistor is turned,off, ! e 721%7 Full rangs R ) 1.33 156
. ] b; _Ig_-i_nn .y Full range ) v
Extarnal gating is providsd by the inhibit control. When the inhibit control is high, the output it turhed off, £ Diods reanse voltags o = 300 s Fulvones 30 N
= On-rute supply currpmt Ff" : - 11 :: n :5 ma
The TLA97M is charactarized for operation over tha full military temperature range of —65°C to 125°C, the TLAPH — 25°C ) [ ] []
characterized for operation from ~25°C 1o 85°C, and the TLA97C from 0°C 10 76°C. k¥ Otrinte supply current Full range T 0] ™

1
P rarim for TLAGTM b —SB°C 1o 128°C, for TLAST! i ~28°C ta 85", and for TLABTC W 0°C 10 70°C, -
AR YyBlal vatn are 0t Ty, = 28°€,
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TYPES TL49TM, TL497I, TLASIC
SWITCHING VOLTAGE REGULATORS
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PARAMETER MEASUREMENT INFORMATION
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