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ABSTRACT

Nowadays, In the field of industrial factory the technology of the electrical and
electronics systems are rapidly developed. The electricity by mean of power supply for those
systems becomes so important. If the voltage of the power supply is fluctuated by any reason. It
many cause the fall down of production processes, that should be avoid. In this project the AC
Voltage Stabilizer which can be use for controlling the fluctuation of AC voltage has been
studied. The AC voltage stabilizer will compare the AC line voltage whit the reference voltage by
after that the output signal correction voltage will be taken to control to produce the nearly

constant AC 220 volte.
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3.5.1 MamIumdnsaIunieuas(Ratio)
VNGRS

Ratio=N,/N, =V /V, =L/

p_ =P =V.I

inpul_ output
A o Yo Y . U] Y] a &
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Input 81NN | Output fideans
V) V) V)
180 176-182 220
184 182-186 220
188 186-190 220
192 190-194 220
196 194-198 220
200 198-202 220
204 202-206 220
208 206-210 220
212 210-214 220
216 214-218 220
220 218-222 220
224 222-226 220
228 226-230 220
232 230-234 220
236 234-238 220
240 238-242 220
244 242-246 220
248 246-250 220
252 250-254 220
256 254-258 220
260 258-264 220

@ﬂi'l\‘ﬂ?l 3.1uammsﬁmuﬂdmuiaﬁu
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A Y ' v Yo ' 9
313 Input WU 184V(H¥ 182-186V) ABDINTT Output 220V ﬂz"lﬂamwmuﬂmuﬂm

220V/184V =1:1.196

@ a’/l 1 @ [ 9/ 3 R W dy
muum’amWmuwuﬂuﬂmmwumuﬂumu

Input §1uM5H | Output R8I oAI1AIU
(V) (V) V)
180 176-182 220 1:1.222
184 182-186 220 1:1.196
188 186-190 220 1:1.170
192 190-194 220 1:1.146
196 194-198 220 1:1.122
200 198-202 220 1:1.100
204 202-206 220 1:1.078
208 206-210 220 1:1.058
212 210214 220 1:1.038
216 214-218 220 1:1.019
220 218222 220 1:1.000
224 222-226 220 1:0.982
228 226-230 220 1:0.965
232 230-234 220 1:0.948
236 234-238 220 1:0.932
240 238-242 220 1:0.917
244 242-246 220 1:0.902
248 246-250 220 1:0.887
252 250-254 220 1:0.873
256 254-258 220 1:0.859
260 258-264 220 1:0.846
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3.5.2 MIAMUIUMANAN T
P o Py ° YA ~ 9 o a o FY
DS IAY Output AINMIATNTTLARINAIY MruARNANI =l 1.5KVA 9218
[ A
ANITZUAND

1500VA/220V = 6.818 A

& @ 9y kY . A
1ous e Input = 260V 32 1AATLUEAY Primary Ao

1500VA/260V =5.769 A

A o Y ¥ ’ A
11014598 Input = 180V 92 AN LUAAY Primary fiD
1500VA/180V = 8.333 A
[ v 4 v
agilfe WeussAuanndzihldnszuadiy Primary i daiundourlasnzdodl

[

AOANTLUANINDN 8.333 A

3.6 Tilsunsudnsuge Digital 114210 A/D ConvertertiaznIuny Triac
#include<reg52.h>
unsigned char out=0;
void loop() interrupt 0
{
P1=0xFF;
out=PI;
}

void main()

{
while(1)

IE = 0x81;
P1 = OxFF;
P2 = out;

PO = 0x00;

P3 = 0x00;



35

%k >k ok ok ok ok ok ok %k %k sk ok skok ok kokoskokokskokok ok ok okokskksksksk ks skokok ok k

Tsunsudmiumvauiiaudas Sadiel¥niunuases Triac

Taun 311181 Digital 910 A/D Converter (19174 Port 1 udatiunifSouiousugud
Smua130Tue Digital) dioassfuitonlvla fozds <17 oonlfadiarse $udou iy
#include<reg52.h>
/******************Set blt*******************/
unsigned char out=0;

sbit out1 = P0"0;

sbit out2 = PO"1;

sbit out3 = P0"2;

sbit out4 = PO"3;

sbit out5 = PON4;

sbit out6 = PONS;

sbit out7 = P0"6;

sbit out8 = P07,

sbit out9 = P2/7;

sbit out10 = P2"6;

sbit outll = P2"5;

sbit outl12 = P2"4;

sbit out13 = P213;

sbit out14 = P2/2;

sbit outl5 = P21,

sbit outl6 = P270;

sbit outl7 = P37,

sbit out18 = P36;

sbit out19 = P315;

sbit out20 = P374;

sbit out21 = P3/1;



sbit out22 = P3/0;

/*********************interrupt*************************/

void loop() interrupt 0

{
P1=0xFF;
out=P1;

}

/********************main***********************/

void main()

{
IE =0x81;
P1 =0xFF;
P2 =0x00;
PO =0x00;
P3 =0x00;
while(1)
{
iflout<=0x0A)
{
out22=1;
i
else if{out<=0x0F)
{
out21=1;
}
else if{lout<=0x13)
{

out20=1;

36



H
else iflout<=0x17)
{

out19=1;
}
else if{lout<=0x19)
{

outl8=1;
}
else if(out<=0x1D)
{

outl7=1;
}
else if(out<=0x1F)
{

outl6=1;
}
else if{lout<=0x22)
{

outl5=1;
}
else if{lout<=0x25)
{

outl4=1;
}
else if{lout<=0x29)
{

outl3=1;
}
else iflout<=0x2D)

37



outl2=1;
}
else if{lout<=0x2F)
{

outl1=1;
i
else iflout<=0x33)
{

outl0=1;
}
else iflout<=0x37)
{

out9=1;
}
else iflout<=0x3A)
{

out8=1;
}
else iflout<=0x3D)
{

out7=1;
}
else iflout<=0x3F)
{

out6=1;
}
else iflout<=0x40)
{

out5=1;

38
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}
else if{out<=0x43)

{
outd=1;
}
else iflout<=0x45)

}

e = Y o [ ¥ P = O v 1 ¥ o v L% 1%
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176 0A
182 OF
186 13
190 17
194 19
198 1D
202 IF
206 22
210 25
214 29
218 2D
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230 37
234 3A
238 3D
242 3F
246 40
250 43
254 45
258 47
264 4A
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1 @ d
"l]']ﬂﬂWﬁ‘ﬂﬂa@\‘]i]%ulg]’ﬂTLLﬁﬂﬂuL@'WW!WQTllﬂ']'i'l\“l

INPUT(V) STEP RATIO OUTPUT(V)
178-182 220:260 215-225
182-186 220:256 215-225
186-190 220:252 215-225
190-194 220:248 215-225
194-198 220:244 215-225
198-202 220:240 Dl "225
202-206 220:236 215-225
206-210 220:232 215-220
210-214 220:228 215-225
214-218 220:224 215-225
218-222 220:220 215-225
222-226 220:216 215-225
226-230 220:212 21751575,
230-234 220:208 215-225
234-238 220:204 215-225
238-242 220:200 215-225
242-246 220:196 215-225
246-250 220:192 215-225
250-254 220:188 2465225
254-258 220:184 215-225
258-262 220:180 215-225
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AT89S8252 Primer
iction AT89S8252 Memory
2l AT89S8252 microcontrolleris  Organization
wer, high-performance device
Program Memory

g 8K bytes of Flash memory
>EROM), 2K bytes of EEPROM,
yrial Peripheral interface (SPI).
h and EEPROM memories may
jrammed in-system via the SPI.
‘ROM provides applications with
sle, nonvolatile data storage.
features, and others, are
1 in the text-which follows. Code
are provided. Additional infor-
n the AT89S8252 microcontrol-
pe found in the data sheet and
. sections in the Atmel AT89-
icrocontroller Databook.

The AT89S8252 has separate address
spaces for program memory and data
memory. Figure 1 shows two alternate
maps of program memory.

Program memory is read-only: the
microcontroller generates no write sig-
nals for program memory. Depending on
the state of the EA pin, program memory
may consist of 8K bytes of intemal Flash
memory supplemented by up to 56K
bytes of external memory, or may con-
sist entirely of up to 64K bytes of exter-
nal memory. The 8K bytes of internal
Flash memory are accessed at
addresses 0000H-1FFFH. Program
memory accesses at addresses 2000H-
FFFFH always access extemnal memory.

. The AT89S8252 Prvogram Memory

56K BYTES
EXTERNAL

FFFF

64K BYTES

EXTERNAL
OR >

AND

8K BYTES J
INTERNAL

(EA pia high)

(EA pin tow)

AT89S58252
Primer

Application
Note

Rev. 1018A—03/98



’ AIMEL

amory

» shows a map of AT89S8252 data memory, which
; of 256 bytes of intemal RAM, the Special Function
irs (SFRs), 2K bytes of on-chip EEPROM and,
ly, up to 64K bytes of external memory.

eft in Figure 2 are shown the 256 bytes of intemal
\d the SFRs, which shadow the upper 128 bytes of
RAM. The lower 128 bytes (00H-7FH) of intemal
e accessible by both direct and indirect addressing,
1e upper 128 bytes (80H-FFH) are accessible by
addressing only. The SFRs (80H-FFH) are accessi-
firect addressing only. The addressing mode of an
ion distinguishes accesses to the upper 128 bytes
al RAM from accesses to the overlapping SFRs.

2. The AT89S8252 Data Memory
INTERNAL

SFRs
— DIRECT
ADDRESSING ONLY
80H TO FFH

INDIRECT
ADDRESSING 80
ONLY

7F

DIRECT
AND INDIRECT 7FF
ADDRESSING

EEPROM (MOVX
INDIRECT ADDRESSING)

— AND ——»

000

M

)M and external data memory are accessible by
- addressing only, utilizing the MOVX instructions,
ome in two flavors: 8-bit and 16-bit. Only the 16-bit
instructions (those utilizing DPTR) may be used to
internal EEPROM. The 2K bytes of EEPROM are
2d at addresses 000H-7FFH.
es to EEPROM are distinguished from accesses to
| data memory by the state of the EEMEN bit in SFR
N (96H). To access EEPROM, EEMEN is set; to
external data memory, EEMEN is cleared. Reset
‘EMEN. ;

Jle write accesses to EEPROM, bit EEMWE in SFR
N must also.be set. Reset clears this bit, disabling
M writes. It is not necessary to explicitly erase any
of EEPROM before writing new data.

to a location in EEPROM triggers an internal pro-
ng cycle, which is guaranteed to last no longer than
seconds. The completion of an EEPROM program-

For an explanation of addressing modes, consult the Archi-
tectural Overview section in the Atmel AT83-series Micro-
controller Databook. '

The stack, which grows upward, may reside anywhere in
the 256 bytes of internal RAM.

To the right in Figure 2 are shown the 2K bytes of on-chip
EEPROM and the optional 64K bytes of external data
memory. Although the EEPROM is internal, it is shown in
the diagram shadowing the lower 2K bytes of extermal data
memory because some of the same instructions are used
to access EEPROM as are used to access external data
memory.

FFFF

64K BYTES
EXTERNAL

ming cycle may be determined by monitoring the RDY/BSY
bit in SFR WMCON. RDY/BSY low indicates that program-
ming is in progress; RDY/BSY high indicates that program-
ming is complete. When programming is complete, the
contents of the written location may be read back and veri-
fied.

The end of an EEPROM programming cycle may also be
determined utilizing the DATA Polling method, in which the
location written is read repeatedly. During programming,
the most significant bit of the data read is the complement
of the data bit wiitten. When programming is complete, true
data is retumed. The retum of true data also serves as ver-
ification of the write operation.

Sample code showing EEPROM reads and writes is pre-
sented in Listing 1.

AT89S8252 Primer mermsrrreressss s s e s ]
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1: EEPROM Read/Write Examples.

1e WMCON register is not bit-addressable, so Boolean operations are used
5 control functions and test bits.

N DATA 96h ; watchdog and memory control reg'ister
IN EQU 00001000b ; EEPROM access enable bit

JE EQU 00010000b ; EEPROM write enable bit

ST EQU 00000010b ; EEPROM RDY/BSY bit

iPROM read exan;plé -

orl WMCON, #EEMEN ; enable EEPROM accesses
mov dptr. #ADDRESS : address to read

movx a, edptr ; read EEPRCM

xrl WMCON, #EEMEN ; disable EEZPROM accesses

ZPROM write example, utilizing fixed delay for write cycle.

2lay is worst case (10 ms). Code for delay is not shown.

cite is followed by verify (read and compare), but code to handle
arification failure is not shown.

orl WMCON, #EEMEN ; enable EEPROM accesses
orl WMCON, #EEMWE ; enable EEPROM writes

mov dptr. #ADDRESS ; address to write .
mov a, #DATA ; data to write

movX @dptr, a ; write EEPROM

call DELAY_10_MS ; wait 10 ms

movx a, edptr ; read EEPROM

cjne a, §DATA, ERROR; jump if &ata compare fails
xrl WMCON, #EEMWE ; disable EEPROM writes

xrl WMCON, #EEMEN ; disable EEPROM accesses

EPROM write example, utilizing RDY/BSY to Getermine the end of

he write cycle. Write is followed by verify (read and compare),

ut code to handle verification failure is not shown.

eeds timeout to prevein: write error from causing an infinite loop.

orl WMCON, #EEMEN ; enable EEFROM accesses
orl WMCON, #EEMWE : enable EEFROM writes
mov dptr, #ADDRESS ; address to write
mov a, #DATA ; data to write
movx edptr, a ; write EEPROM

loop:
mov a, WMCON ; get EEPROK write status
anl a, #WDTRST ; check RDY/BSY .
jz loop ;jump if busy



movx a, @dptr ; read EEPROM

cjne a, #DATA, ERROR; jump if data compare fails
xrl WMCON, #EEMWE ; disable EEPROM writes

xrl WMCON, #EEMEN ; disable EEPROM accesses

PROM write example, utilizing DATA Polling to determine the end of
e write cycle. After data is loaded, the code loops on read until
ta is returned true. Write verification is implicit in this method.
eds timeout to prevent write error from causing an infinite loop.

orl WMCON, #EEMEN ; enable EEPROM accesses
orl WMCON, #EEMWE : enable EEPROM writes
mov dptr, #ADDRESS ; address to write
mov a, #DATA ; data to write
it @dptr, a ; write EEPROM
loop:
movx a, edptr ; read EEPROM
cjne a, #DATA, loop ; jump if data compare fails (busy)
xrl WMCON, #EEMWE ; disable EEPROM writes
xrl WNMCON, $EEMEN ; disable EEPROM accesses
rata Pointers

3988252 features two 16-bit data pointers (DP0  In the AT89S8252, the DPS bit in SFR WMCON (96H)
1) for accessing data in program memory, extemal  selects the active data pointer (DPO or DP1). All instruc-
ymory, and on-chip EEPROM. The low and high  tions which reference DPTR dtilize the data pointer whichis
 DPO are stored in SFRs DPOL (82H) and DPOH  currently selected. To select DPO, DPS is cleared; to select
espectively. The low and high bytes of DP1 are  DP1, DPS is set. Reset clears DPS.

1 SFRs DP1L (84H) and DP1H (85H), respectively.  The two data pointers may be used to expedite the transfer
it DPO occupies the same SFRs as the single data of data betwezct; programymemory, exter‘:l(;cli data memory,
n conventional 8051 microcontrollers. and on-chip EEPROM, as shown in Listing 2.

.
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| 2: Dual Data Pointer Examples. _
‘he WMCON register is not bit-addressable, so Boolean operations are used.

ON DATA 96h ; watchdog and memory control register
EN EQU 00001000b ; EEPROM access enable bit
WE EQU 00010000b ; EEPROM write enable bit
RST EQU 00000010b ; EEPROM RDY/BSY bit
EQU 00000100b ; data pointer select bit

opy block from program memory to external data memory.

mov r7., #COUNT ; block byte count

mov dptr, #PGM_ADDR; pointer to program menory

xrl WMCON, #DPS ; switch data pointers

mov dptr, #XD_ADDR ; pointer to external data memory
loop:

xrl WMCON, #DPS ; switch data pointers

clr a ; read program memory

movc a, @a+dptr 3 .

inc dptr ; advance program memory pointer

xrl WMCON, #DPS ; switch data pointers

movx @dptr, a ; write external data memory

inc ° dptx ; advance external data memory pointer

djnz r7, loop : continue until done

‘'opy block from external data memory to on-chip EEPROM.
tilizes RDY/BSY to determine the end of the EEPROM write cycle.

‘eeds timeout to prevent write error from causing an infinite loop.

orl WMCON, #EEMEN ; enable EEPROM accesses

orl WMCON, #EEMWE ; enable EEPROM writes

mov xr7, #COUNT ; block byte count

mov dptr, #EE_ADDR ; pointer to EEPROM

xrl WMCON, #DPS : switch data pointers

mov dptr, #XD_ADDR ; pointer to external data memory
copy:

movx a, @dptr ; read external data memory

inc dptr ; ‘advance external data memory pointer

xrl WMCON, #DPS ; switch data pointers

movx @dptr, a ; write EEPROM ’

inc dptr ; advance EEPROM pointer

xrl WMCON, #DPS ; switch data pointers
wait:

mov a, WMCON ; get EEPROM write status

anl a, #WDTRST ; check RDY/BSY

jz' wait ; jump if busy

djinz r7, copy ; continue until done

xrl WMCON, #EEMWE; disable EEPROM writes

xrl WMCON, #EEMEN; disable EEPROM accesses

e AEL
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'TANT: The state of DPS affects ALL accesses to
a pointer SFRs (82H, 83H, 84H, 85H). Any machine
les:

efine the new data pointer SFRs for a ceneric 8051 assembler.

= -~

instruction whose operand is one of the data pointer SFRs
may produce unexpected results, as shown below.

DATA 82h ; data pointer 0

DATA 83h

DATA 84h ; data pointer 1

DATA 85h

orl WMCON, #DPS ; set DPS

push DPOL ; PUSHES DP1L!!!

mov 83h, a ; COPIES ACCUMULATOR TO 85H!i!
xrl WMCON, #DPS ; clear DPS

push DP1H ; PUSHES DPOH!!!

mov 84h, a ; COPIES ACCUMULATOR TO 82H!!!

- must exercise caution to avoid accessing the
=Rs. The solution to the problem demonstrated
to clear DPS before any accesses to SFRs 82H
and to set DPS before any accesses to SFRs 84H

log Timer

388252 features a watchdog timer which allows
i the microcontroller to be regained, should it be
n enabled, the timer will reset the microcontrolier
ecified period has elapsed, unless prevented from
by the intervention of the firmware.

e the watchdog timer, the WDTEN bit in SFR
(96H) must be set; to disable the timer, WDTEN
y cleared. Once the timer is enabled, the fimware
the WDRST bit in SFR WMCON (or disable the
fore the reset period elapses to prevent the timer

¢ stting the microcontroller. Each time WDRST is

v reset period begins, requiring another response
firmware. The firmware does not need to clear
after setting it; WDRST is automatically cleared by
controller.

The watchdog timer reset period varies from 16 to 2048
milliseconds, as specified by bits PS0, PS1 and PS2 in
SFR WMCON. Refer to the AT89S8252 data sheet for the
nominal reset periods corresponding to the bit settings. The
timer reset period is independent of the frequency of the
clock source driving the microcontroller and may deviate
from the documented nominal value by a huge percentage.

The watchdog timer continues to operate even when the
microcontroller is in Idle mode, but is disabled during
Power Down mode. The elapsed time between a watchdog
timer reset and the execution of the first instruction is
approximately 16 ms. Reset (including reset generated by
the watchdog timer) clears WDTEN, WDRST, SPO, SP1
and SP2, disabling the watchdog timer.

A typical application of the watchdog timer is outlined in
Listing 3. '

.
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3: Watchdog Timer Example.
e the watchdog timer to regain control of the microcontroller if an
eration takes longer than expected. The details of the operation are not

own. The operation is expected to take less than 2¢ ms to complete and
e reset period chosen is 32 ms. Adequate margin must be allowed between
e desired reset period and the selected period to zllow for the slop
esent in the timer.

e WMCON register is not bit-addressable, so Boolezn operations are used.

DATA 96h : watchdog and memorr control register
N EQU 00000001b ; watchdog timer enadle bit
ST EQU 00000010b ; watchdog timer reset bit
EQU 00100000b ; watchdog timer period select bits
EQU 01000000b :
EQU 10000000b H
orl WMCON, #PSO ; select 32-ms period
orl WMCON, #WDTEN ; enable watchdog
loop:

; Do something which normally takes less thar 20 ms.

orl WMCON, #WDTRST :; keep watchdog at bay
jmp loop
Off Flag

ver Off Flag (POF) indicates that power has been  activity on RST. POF is located at bit four in SFR i’CON
{ from the AT89S8252. This allows the firmware to  (87H), and may be read, set, or cleared by firmware. Note
iate between reset due to the application of power  that PCON is not bit-addressable.

1t due to the watchdog timer, or a logic highonthe A typical application of i ined i

. POF is set when power is applied to the micro- uSth,’g 4. Pjcliop eihe Povyer yyiaa s aatinedin
ir and is not affected by the watchdog timer or by
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. Power Off Flag Example.

er reset, the microcontroller begins executing code at program memory
ress 0000H. POF is tested to determine if the controller was reset

the application of power (cold start) or by the watchdog timer or a

h on RST (warm start).

e for the cold start and warm start routines is not shown.

EQU 00010000b ; Power Off Flag bit
CSEG ; code segment
ORG 0000h ; location of reset vector
jmp xreset ; vector
reset: ; code for responding to reset
mov a, PCON : get Power Contrcl register
anl a, #POF ; test Power Off Flag
jz WARM_START ; POF=0 indicates reset from
; watchdog timer or RST »
xrl PCON, #POF : clear POF for next time
Jmp COLD_START ; POF=1 indicates reset from power

Yeripheral Interface

al Peripheral Interface (SPI) permits compatible
-0 communicate serially over a high-speed, syn-
: bus. Devices resident on the bus act as masters
, with only one master and one slave active at any
. Data transfers are always initiated by a master,
«ctually data exchanges, with data flowing from the
) the slave and from the slave to the master simul-
{-

patible devices have four pins in common: SCK,
IS0, and SS. All devices in a system have their
)81, and MISO pins tied together. Data flows from
5 slave via MOS! (Master Out Slave In) and from
master via MISO (Master In Slave Out). Data
; are synchronized to a clock generated by the
and output on its SCK pin. SCK is an input for
configured as slaves. [nactive masters must be
ired as slaves to prevent them from driving their
* MOSI pins.

‘Slave Select) pins on the devices in the system
.ussed. Each slave is connected to its master by a
e from its SS input to a general purpose output on
ter. If a slave has multiple masters, the mulitiple
\es must be gated to its SS input. Masters do not

utilize their SS pins during SPI data transfers, freeing them
for use as general-purpose outputs.

To initiate an SPI data transfer, the active master selects a
slave by applying a logic low to the slave’s SS input. The
master starts the serial clock, which it outputs on its SCK
pin, and shifts out a byte on its MOSI pin, synchronized to
the clock. Simultaneously, the slave shifts out a byte onits
MISO pin, synchronized to the clock. When the master and
slave have exchanged data, the transfer is complete. The
master stops the serial clock and may deselect the slave.
Slaves which are not selected ignore their SCK inputs and
float their MISO outputs to avoid contention with the active
output of the selected slave.

in the AT89S58252, the SPI is configured via SFR SPCR
(D5H), the SPI Control Register. The frequency of the
serial clock, the ordering of the serial data, and the relation-
ship between the clock and the shifting and sampling of
data are all programmable, as described below.

To enable the SP!I feature, the SPE bit in SFR SPCR must
be set; to disable the SPI, SPE is cleared. When the SPl is
enabled, microcontroller pins P1.4, P1.5, P1.6 and P1.7
become SS, MOSI, MISO, and SCK, respectively. The SPI
may not operate correctly unless pins P1.4-P1.7 are first

AT89S8252 Primer e T S e
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med high. Reset sets pins P1.4-P1.7 high and
>E, disabling the SPI.

‘R bit in SFR SPCR configures the microcontroller
master when set, and as a slave when cleared.
sars MSTR. When the microcontroller is configured
master, SS (P1.4) is not utilized and may be used
eral-purpose, programmable output.

e microcontroller is configured as a SPI master,
uency of the serial clock is determined by bits
id SPR1 in SFR SPCR. The frequency of the serial
he frequency of the microcontroller’s clock source
by the selected divisor. The divisor must be
to produce a serial clock frequency which is com-
Jith the master’s slaves. Refer to the AT89S8252
et for the divisors corresponding to the settings of
'0 and SPR1.

3D bit in SFR SPCR determines the order in which
in the serial data are transferred. Data is trans-
ast-significant bit (LSB) first when DORD is set;
jnificant bit (MSB) first when DORD is cleared.
sars DORD. Note that only MSB-first data transfers
viin the diagrams in the AT89S8252 data sheet.

arity of the SPI serial clock is determined by the
it in SFR SPCR. Setting CPOL specifies serial
jh when idle; clearing CPOL specifies serial clock
nidle. Reset clears CPOL.

1A bit in SFR SPCR controls the phase of the SPI
ock, which defines the relationship between the
d the shifting and sampling of serial data. Setting
pecifies that data is to be shifted on the leading
the clock and sampled on the trailing edge. Clear-
A specifies that data is to be sampled on the lead-
: of the clock and shifted on the trailing edge. Reset
HA. The state of bit CPHA also affects the slave

If CPHA is set, the slave may remain selected
1 consecutive byte transfers, or may be perma-
elected (SS ti@_low). If CPHA is clear, the slave
» deselected (SS returned high) after each byte
‘ed. Examples of SPI serial clock phase and polar-
shown in the diagrams in the AT89S8252 data

AT89S8252 configured as an SPI master may ini-
‘ata transfer. A data transter is triggered by a byte
2 SFR SPDR (86H), the SPI Data Register. As data
1 out of the master, data from the selected slave is
eously shifted in, replacing the data in SPDR.
data transfer is complete, the SPIF bitis setin SFR
AAH), the SPI Status Register. The data received
e slave may then be read from SPDR. Writing
juring a data transfer sets the Write Collision bit
1 in SPSR. The progress of the data transfer is not

by a-collision. To clear bits SPIF and WCOL, read

nd read or write SPDR.

An interrupt may be generated as an alternative to polling -
SPIF to determine the end of a SPI data transfer. To enable
the SPI interrupt, three bits must be set. The first is the
SPIE bit in SPCR, which causes an interrupt to be gener-
ated when SPIF is set. The second and third bits are ES
and EA in SFR IE (A8H). ES is the UART interrupt enable
bit, which must be set because the SPI shares an interrupt
vector with the UART. EA is the global interrupt enable bit.
When an SPI interrupt occurs, the SPI/UART interrupt ser-
vice routine must determine the source of the interrupt. An
SPI interrupt is indicated when the SPIF bit in SPSR is set.
Bits SPIF and ES must be cleared by software.

in the application shown below, the AT89S8252 is config-
ured as an SP! master and interfaces to an Atmel AT25040
SPI-compatible EEPROM. The EEPROM provides 512
bytes of re-writable, non-volatile storage while requiring
only a four-pin interface to the microcontroller. The micro-
controller and EEPROM are wired as shown in Figure 3.
Note that the microcontroller’s SS pin is used as a slave
select, since it is unused when the microcontroller is config-
ured as a SPI master. Additional EEPROMs may be con-
nected to the microcontroller's SCK, MISO and MOSI pins,
but each device must have its own select line. E
Sample code for the application is shown in Listing 5. A SPI
master must be configured to meet the requirements of its
slaves. The AT25040 data sheet states that the maximum
clock rate for the device is 2 MHz. The microcontroller's
clock source is a 24-MHz crystal (Figure 3), so a SPI serial
clock divisor of 16 was chosen to produce a serial clock of
1.5 MHz. As shown in the AT25040 data sheet, the
device's chip select (CS) input must remain active (low) for
the duration of an operation, which may include multiple
data transfers. Also, the serial clock must be low when idle
and data is transferred most-significant bit first. Therefore,
CPHA=1, CPOL=0 and DORD=0. In the example, SPI|
interrupts are not used.

_—b “ﬁ-ll'rET' 9
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.. AT8958252 as an SPI| Master

vCC c2 VCC »
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' 33 pF SUgAvPP P0.0J32 '
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cs3 P0.4| 35
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AT89S8252
5: SPI Example.
‘ite/Read AT25C040 EEPROM via the Serial Peripheral Interface (SPI).
mpletion of AT25C040 programming is determined by polling the device.
I interrupt is not used. ; Works with a microcontroller clock of 24 Miz (or siower).

e AT25040 routines (*read_status”, “enable_write®, “read_byte”,
Tite_byte”) are excerpted from code previously made available by Atmel
r use with the AT89Cx05S1 microcontrollers. In that code, access to the
25040 was via "“bit banging®. The two routines which shifted the serial
ta in/out have been replaced by the single SPI routine “masterIO~.

crocontroller registers and bit definitions.

DATA 0dSh : SPI control register
DATA Oaah ;: SPI status register
EQU 1000000.033 ; interrupt flag

DATA 86h : SPI data register

.crocontroller connections to AT25040.

BIT pl.4 ; AT25040 slave select
BIT pl.S ; SPL
BIT pl.6 ; SPI
BIT pl.?7 ;: SPI

125040 device command and bit definitions.

AT8958252 Primer mesmmrrremmes s s s e ey e
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EQU 0Sh ; Read Status Register

EQU Oih ; write Status Register

EQU 03h ; Read Data from Memory

EQU 02h ; Write Data to Memory

EQU 06h ; Write Enable . .
EQU 04h ; Wirite Disable

BIT acc.3 ; ¥SE of address

BIT acc.0 ; high = write cycle in progress

; SFI master mode initialization code.

setb CS_ ; Ceselect AT25040

setb MOSI ; in‘tialize SPI pins

setb IS0 H

setb SCK r

mov SPCR, #01010101b ; initialize SPI master

; interrupt disable, pin enable,
; ¥sS8 first, polarity 0, phase 1,
; ciock rate /16

ite one byte to AT25040 and verify (read and compare).

je to handle verification failure is not shown.

>ds timeout to prevent write error from causing an infinite loop.

call enable_write : must precede each byte write
mov a, #DATA ; data
" mov dpotr, #ADDRESS ; address
call write_byte ; write
vchk:
call read_status ; check write status
ib NRDY, wchk ; loop until done
mov dptr, #ADDRESS ; zddress
call read_byte ; read
cine a, #DATA, ERROR ; jump if data compare fails
_status:

; Read device status.

; Returns status byte in A.

clr CS_ ; select device
mov a, #RDSR ; get command
call masterlO ; send command
call masterIO ; get status

b
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setb CS_ ; deselect device

ret
le_write:
Enable write.

Does not check for device ready before sending command .

Returns nothing. Destroys A.

clr Cs_ ; select device B

mov a, #WREN ; get command

call masterIO ; send command S

setb Ccs_ ; deselect device

ret . -
_byte: -

Read one byte of data from specified address.
Does not check for device ready before sending command.
Called with address in DPTR.

; Returns data in A.

clr CS_ ; select device
mov a, dph : get high byte of address
rrc a ; move LSB into carry bit
mov a, #READ ; get command
mov A8, ¢ ; combine command and high bit of addr
call mastexIO ;. send command and high bit of address
mov a, dpl ; get low byte of address
call masterIO ; send low byte of address
call - masterIO ; get data
setb CS_ ; deselect device
ret
e_byte:

write one byte of data to specified address.

poes not check for device ready or write enabled before sending
command. Does not wait for write cycle to complete before returning.
called with address in DPTR, data in A.

; Returns nothing.

cly Cs_ ; select device

push acc ; save data

mov a, dph ; get high byte of address

rre a ; move LSB into carry bit

mov a, #WRITE ; get command

mov A8, ¢ ; combine command and high bit of address
call masterIO ; send command and high bit of address
mov a, dpl ; get low byte of address

AT8958252 Primer vemwosrmrereessm s e S



call
call
setb

ret

terlO:

a~

mov

bbb:

move

ret

mastexrlO

acc

nasterIO

Cs_

Send/receive date
; A byte is shifted
receiving and sexncéing simultaneously.

. waits for shift cut/in complete before returning.

SPD

a.,
a.
bbb

R, a

SPSR
£SPIF

.

. Expects slave already selected.
Calle@ with dataz to send in A. Returns data received in A.

.

e

a

~

send low byte of address
restore data
send data

deselect device

chrough the SPI port.
in as a byte is shifted out, 4

write output data
get status
check for done

loop until done

read input data

13



National Semiconductor

LM78XX
Series Voltage Regulators

General Description

The LM78XX series of three terminal regulators is available
with several fixed output voltages making them useful in a
wide range of applications. One of these is local on card
regulation, eliminating the distribution problems associated
with single point regulation. The voltages available allow
these regulators to be used in logic systems, instrumenta-
tion, HiFi, and other solid state electronic equipment. Al-
though designed primarily as fixed voltage regulators these
devices can be used with external components to obtain ad-
justable voltages and currents.

The LM78XX series is available in an aluminum TO-3 pack-
age which will allow over 1.0A load current if adequate heat
sinking is provided. Current limiting is included to limit the
peak output current to a safe value. Safe area protection for
the output transistor is provided to limit internal power dissi-
pation. If internal power dissipation becomes too high for the
heat sinking provided, the thermal shutdown circuit takes
over preventing the IC from overheating.

Considerable effort was expanded to make the LM78XX se-
ries of regulators easy to use and minimize the number of
external components. It is not necessary to bypass the out-

May 2000

put, although this does improve transient response. Input by-
passing is needed only if the regulator is located far from the
filter capacitor of the power supply.

For output voltage other than 5V, 12V and 15V the LM117
series provides an output voltage range from 1.2V to 57V.

Features

m Output current in excess of 1A

Internal thermal overload protection

No external components required
Output transistor safe area protection
Internal short circuit current limit
Available in the aluminum TO-3 package

Voltage Range

LM7805C 5V
LM7812C 12v
LM78156C 15V

Connection Diagrams

Metal Can Package
TO-3 (K)
Aluminum

OUTPUT — —OGND

INPUT —
DS007746-2
Bottom View
Order Number LM7805CK,
LM7812CK or LM7815CK
See NS Package Number KC02A

Plastic Package
TO-220 (T)

[ ———ourrur
:‘::nuu

> INPUT

-0

DS007746-3
Top View
Order Number LM7805CT,
LM7812CT or LM7815CT
See NS Package Number TO3B

© 2000 National Semiconductor Corporation DS007746

www.national.com
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LM78XX

Schematic

INPUT
Q16
R16
03
OUTPUT
R17
R1
30k L..Q Vaer

RIS
§ 2.6k
<

GND

DS007746-1

www.national.com




Absolute Maximum Ratings (Note 3) Maximum Junction Temperature
If Military/Aerospace specified devices are required, (K Package) 150°C
please contact the National Semiconductor Sales Office/ (T Package) 150°C
Distributors for availability and specifications. Storage Temperature Range -65°C to +150°C
Input Voltage Lead Temperature (Soldering, 10 sec.)

(Vo = 5V, 12V and 15V) 35V TO-3 Package K 300°C
Internal Power Dissipation (Note 1) Internally Limited TO-220 Package T 230°C
Operating Temperature Range (T,) 0°C to +70°C

Electrical Characteristics LM78XXC (Note 2)

0°C < T, £ 125°C unless otherwise noted.

Output Voltage 5V 12v 15V
Input Voltage (unless otherwise noted) 10V 19v 23V Units
Symbol Parameter Conditions Min I Typ I Max | Min ] Typ ] Max | Min ] Typ [Max
Vo Output Voltage Tj=25C,5mA<I; 1A 4.8 5 52 ({115 12 125|144 15 156 V
Pp £ 15W, 5 mA < I < 1A 4.75 526 y11.4 12.6 114.25 15.75 \Y
Vin € Vin SV iax (7.5 V| £20) (145 <V < MS5<Vp< \%
27) 30)
AVg Line Regulation lo = 500 Tj=25C 3 50 4 120 4 150 mV
mA
AV (7<Vin$25) | 1465V, <30) | (17.5< Vs Y
30)
0 C sahpsa+1255C 50 120 150 mV
AV (8<Vin<20) | (15<V,y<27) | (185< V< v
30)
o < 1A Tj=25C 50 120 150 | mv
AViy (755Viy<20) | (146 <V < (17.7 £V < Y
27) 30)
0 C< T +125°C 25 60 75 mV
AV (8<V <12) | (16 <V, <22) | (20 <V, < 26) v
AVg Load Regulation Tj=25C 5 mA <1y < 1.5A 10 50 12 120 12 150 mV
; 250 mA < g < 25 60 75 | mv
| 750 mA
5mA<Ilo<1A 0C<T< 50 120 150 | mv
‘ +125°C
g Quiescent Current | Io < 1A | Tj= 25'C 8 8 8 | mA
| 0°C<Tj<+125C 8.5 8.5 8.5 mA
| alg Quiescent Current | 5 mA < g < 1A 0.5 0.5 05| mA
Change Tj=25C, In < 1A 1.0 1.0 1.0 | mA
Viin € Vin € Vinax (7.5 <V y£20) | (14.8 Vs 27) (17.9< Vi < \Y%
30)
lo <500 mA, 0°C < Tj<+125°C 1.0 1.0 10| mA
Wit £ Vi o Wigiass (7T<Vin$25) | (145<V\<30) | (1755 V< Vv
30)
Vy Output Noise T, =25°C, 10 Hz < f < 100 kHz 40 75 90 pv
Voltage
Ripple Rejection lo <1A, Tj=25°C | 62 80 55 72 54 70 dB
AViN or
AVour f=120 Hz | I < 500 mA 62 55 54 dB
0°C < Tj<+125°C
Vi < Vin € Viax (B<Vin<18) | (155Viy<25) | (185< V< Y%
28.5)
Ro Dropout Voltage | Tj = 25°C, lour = 1A 2.0 2.0 2.0 v
Output Resistance | f = 1 kHz 8 18 19 mQ

3 www.national.com
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LM78XX

Electrical Characteristics LM78XXC (Note 2) (Continued)

0°C < T, £ 125°C unless otherwise noted.

Output Voltage 5V 12V 15V
Input Voltage (unless otherwise noted) 10V 19V 23V Units
Symbol Parameter Conditions Min 1 Typ | Max | Min ] Typ I Max | Min ‘ Typ ]Max
Short-Circuit Tj=25C 21 1.5 1.2 A
Current
Peak Output Tj=25"C 24 24 24 A
Current
Average TC of 0'C<Tj<+125C, Io =5 mA 0.6 1.5 1.8 mV/ C
VOUT
Vin Input Voltage
Required to Tj=25C, I £ 1A 7:5 14.6 17.7 \Y
Maintain
Line Regulation

(T) is typically 4"C/W junction to case and 50°C/W case to ambient.

be taken into account separalely.

trical Characteristics.

Note 1: Thermal resistance of the TO-3 package (K, KC) s typically 4"C/W junclion tc case and 35 C/W case to ambient. Thermal resistance of the TO-220 package

Note 2: All characteristics are measured with capacitor across the input of 0.22 iF. and a capacitor across the output of 0. 1uF. All characteristics except noise voltage
and ripple rejection ratio are measured using pulse techniques (t,, < 10 ms, duty cycle < 5%). Output voltage changes due to changes in internal temperature must

Note 3: Absolute Maximum Ratings indicate limits beyond which damage to the device may occur. For guaranteed specifications and the test conditions, see Elec-

www.national.com 4




Typical Performance Characteristics

Maximum Average Power Dissipation

POWER DISSIPATION (W)

25

20

0

T 1
INFINITE

HEAT SINK

WITH 10 C/W HEAT SINK
\\i t
=
NO HEAT SIN

T

‘_\\
_—

-75 -50-25 0 25 50 75 100 125

AMBIENT TEMPERATURE { C)
DS007746-5

Peak Output Current

OUTPUT CURRENT (A)

35

3

25

lY I A\}OUTL ]‘JﬂTmV
1 } |
—3 ~¢ l
| |
T,=25 NN - ¢
NN
l//j\\ R ]
(RnNaN
Tj=125°C !
| | N
!

0 5 10 15 20 25 30 35

INPUT TO OUTPUT DIFFERENTIAL (V)
DS007746-7

Ripple Rejection

RIPPLE REJECTION (dB)

100

80

60

a0

20

"l s Vout = 9V “L"f'
} | } 111
Tl i |
T h
NG
lv“VDUT=15V'="+::
TR
Vin-Vour =8 Vpcg *+ 3.5 Vims L
[ louT = 1A I
FTi=25¢ T
L g e
10 100 1k 10k 100k

FREQUENCY (Hz)
DS007746-9

Maximum Average Power Dissipation

25

20

POWER DISSIPATION (W)

(T T [

t
INFINITE HEAT SINK

T

] WITH 10 CW HEAT SINK
| T
NO HEAT SINK
REREE
0 25 50 75
AMBIENT TEMPERATURE ( C)

DS007746-6

Output Voltage (Normalized to 1V at T, = 25°C)

1.010

1.005

0975

NORMALIZED OUTPUT VOLTAGE (V)
o
DB
(—]

0.970

Ripple Rejection

90
S 80
-1
e
-

(=]

o7

w

o«

w

-

-~

S 50
50

T T T T T
Vin - Vour © 3V
lgyr =5 mA " 7
| i
|
1
t
|
L
-75-50 -25 0 25 50 75 100 125 150
JUNCTION TEMPERATURE { C)
DS007746-8
®
L]
®
f=120 Hz
—ViN—-VouT =8 Vg + 3.5 Vims ——
lpur =1A
Tj = 25°C
Il ! ) Il
0 5 10 15 20 25

OUTPUT VOLTAGE (V)
DS007746-10
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LM78XX

Typical Performance Characteristics (Continued)

Output Impedance Dropout Voltage
1 g 25 ‘
FVIN - 10V s [ [ aVoyr-1oomv
[ VouTt = %V 2 + T ;
z [1gyT = 500 mA c 2 Jour- 1A
by T;=25°C 5 ‘ ' ]
= N — & 1 N |louT = 500 mA
a T — — t ]5 I i
‘f-_" =) 1 \ R a—
§ — | 1
=] i
5 ; g loyT - 0A
£ o =—_ 3
o — : o
T ! = 05 |—1+
T p
* g
2
0.001 l I = 0
10 100 tk 10k 100k 1M -75 =50 -25 0 25 50 75 100 125 150
FREQUENCY (Hz) JUNCTION TEMPERATURE ( C)
DS007746-11 DS007746-12
Dropout Characteristics Quiescent Current
8 — 5.5 T T =
LM7805C x““ 1:02’\,
I Ti = 25°C [ Y T out =1
s < lgur -~ 5mA
2 6 [ 0A ol
w outT = <
5 1IN I \
- | a2
5 4 1 S a5 N
z - s \
> lgyT = 500 mA 4 = +
=) |
5 l 2\ /4
o 2 lgyT ® 1A =
M B 3
i P,
0 i 4 15 :
0 2 4 I g 10 -15 -50 -25 0 25 50 75 100 125 150
INPUT VOLTAGE (V) JUNCTION TEMPERATURE (°C)
DS007746-13 DS007746-14
Quiescent Current
6.5 T
Vourt =5V
= 6 + lguT=10mA
E T;=25°C
5 55 ——
w /
g /‘/
= 5
(&)
(=
=
o 45 =
] |
E |
° 4
35 -

5 10 15 20 25 30 35

INPUT VOLTAGE (V)
0S007746-15
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Physical Dimensions inches (millimeters) unless otherwise noted

0.940 —0.980
—»{(23.88—24.89)

0.800—0.815 oia
(20. 32 20 70)—H<e—»

0.250-0.350
(6.350 —8.890)

0.107-0.123
e L,—%—.

0.025 ) } 0.445 —0.522

(0.635) o135 SEATING PLANE (11.30—13.26)
UNCONTROLLED LEAD DIA - - T —0.05 *

MAX —>I l<‘(n 965 —1.092)
DIA TYP
0.420—0.440

(10.67—11.18)

0.151-0.161 AT&
3.835-4.089 T
( ) £E®

DIA TYP !
0.165—0.179 5 e 0.970-1.050°
(24.64 —26.67)
(4.191—4.547) 8O
RTYP 0.210-0.220 ! I 1
(5.334—5.588) r— () =WV
»1 | 0.655—-0.675
(16.64—17.15)
1.177—1.197
(29.90 —30.40)

KC02A (REV C)

Aluminum Metal Can Package (KC)
Order Number LM7805CK, LM7812CK or LM7815CK
NS Package Number KC02A

www.national.com
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LM78XX Series Voltage Regulators

Physical Dimensions inches (mil

imeters) unless otherwise noted (Continued)

0.130-0.210

1 l l [Lasis.ss]

_,10.240-0.260 _ 0.330-0.350 __,
[6.10-6.60] [8.38-8.89]
0;100-0:120 5 0:149-0.153
[2.54-3.05) V- [3.78-3.89]
0015 0.090-0.110
0.400 _g'g05 _ — [2.29-2.79]
0.38 B = — .
[10.16 13751
g E——————
L 0.048-0.055 __T
/ 0.130-0.160 1o [1.22-1.40]
PIN #1 1D [3.30-4.06]) TP
1.005-1.035 0.027-0.037
b
[25.53-26.29] [0.69-0.94]
TYP

| -

0.175-0.185 |
[4.45-4.70]

V28

70/\ (052570555 ) 0.015 20987 [0.38
[13.34-14.10] l(
\ —t
[ T 11

|_ 0.048-0.052
[1.22-1.32]
TAPERED

SIDES 1°

— 0.105 303

/ f
WU \
SEATING PLANE

TO-220 Package (T)

Order Number LM7805CT, LM7812CT or LM7815CT

LIFE SUPPORT POLICY

NS Package Number T03B

+0.18
“0.03]

+0.25
Ry Nyl

1038 (REV L)

NATIONAL'S PRODUCTS ARE NOT AUTHORIZED FOR USE AS CRITICAL COMPONENTS IN LIFE SUPPORT
DEVICES OR SYSTEMS WITHOUT THE EXPRESS WRITTEN APPROVAL OF THE PRESIDENT AND GENERAL
COUNSEL OF NATIONAL SEMICONDUCTOR CORPORATION. As used herein:

1. Life support devices or systems are

systems which, (a) are intended for surgical implant
into the body, or (b) support or sustain life, and

whose failure to perform when prope

accordance with instructions for use provided in the

devices or

rly used in
safety or effectiveness.

labeling, can be reasonably expected to result in a

significant injury to the user.

2. A critical component is any component of a life
support device or system whose failure to perform
can be reasonably expected to cause the failure of
the life support device or system, or to affect its

National Semiconductor

o

Corporation Europe
Americas Fax:
Tel: 1-800-272-9959 Email:
Fax: 1-800-737-7018 Deutsch Tel:
Email: support@nsc.com English Tel:
www.national.com Frangais Tel:

National Semiconductor

National Semiconductor
Asia Pacific Customer
Response Group

Tel: 65-2544466

Fax: 65-2504466

Email: ap.support@nsc.com

+49 (0) 180-530 85 86
europe.support@nsc.com
+49 (0) 69 9508 6208
+44 (0) 870 24 0 2171
+33 (0) 1 41 91 8790

National Semiconductor
Japan Ltd.

Tel: 81-3-5639-7560
Fax: 81-3-5639-7507

National does not assume any responsibility for use of any circuitry described, no circuit patent licenses are implied and National reserves the right at any time without notice to change said circuitry and specifications.




SIEMENS

Phase Control IC TCA 785

Bipolar IC

Features

@ Reliable recognition of zero passage

@ Large application scope

@ May be used as zero point switch

® LSL compatible

@ Three-phase operation possible (3 ICs)
@ Output current 250 mA

@ Large ramp current range

@ Wide temperature range P-DIP-16-1
Type Ordering Code Package
TCA 785 Q67000-A2321 P-DIP-16-1

This phase control IC is intended to control thyristors, triacs, and transistors. The trigger pulses
can be shifted within a phase angle between 0 ° and 180 °. Typical applications include
converter circuits, AC controllers and three-phase current controllers.

This IC replaces the previous types TCA 780 and TCA 780 D.

Pin Definitions and Functions

- Pin Symbol Function
eo 611 1 GND Ground
02[]2 5[] 02 2 Q2 Output 2 inverted
3 Qu Output U
w]3 o 4 Q2 Output 1 inverted
01 [ L 3 :| L 5 Vsvne Synchronous voltage
6 I Inhibit
onc [ ° 12 :I Ly 7 QZ Output Z
L[] 1{] v 8 V Rer Stabilized voltage
9 R Ramp resistance
Qz{ |7 10110
I i 10 Cio Ramp capacitance
Veer |8 9115 11 Vi Control voltage
1EP00356 12 Cr2 Pulse extension
13 L Long pulse
14 Q1 Output 1
Pin Configuration 15 Q2 Output 2
(top view) 16 Vs Supply voltage

Semiconductor Group 1 09.94



SIEMENS TCA 785

Functional Description

The synchronization signal is obtained via a high-ohmic resistance from the line voltage
(voltage Vs). A zero voltage detector evaluates the zero passages and transfers them to the
synchronization register.

This synchronization register controls a ramp generator, the capacitor C+o of which is charged
by a constant current (determined by Rs). If the ramp voltage V10 exceeds the control voltage
V11 (triggering angle o), a signal is processed to the logic. Dependent on the magnitude of the
control voltage V11, the triggering angle ¢ can be shifted within a phase angle of 0° to 180°.

For every half wave, a positive pulse of approx. 30 us duration appears at the outputs Q 1 and
Q 2. The pulse duration can be prolonged up to 180" via a capacitor Ci2. If pin 12 is connected
to ground, pulses with a duration between ¢ and 180" will result.

Outputs @7 and @2 supply the inverse signals of Q 1 and Q 2.

A signal of ¢ +180° which can be used for controlling an external logic,is available at pin 3.
A signal which corresponds to the NOR link of Q 1 and Q 2 is availabie at output Q Z (pin 7).
The inhibit input can be used to disable outputs Q1, Q2 and @1 | Q2 |

Pin 13 can be used to extend the outputs @1 and @2 to full pulse length (180° — ¢).

[12:[_ Pulse

[ Extension
A2
5
Vsyne [> Synchron. 14
égggcfor Regisier A E
A
16 b | (ETN [P
Vs il 8 Discharge Logic |2 ==
— A+ | Monitor 3
p e ; Qu
> e M 0z
17 —»@ ;
Control
1 Comparator
GND
1 E|T 68
Discharge
9 |8 10 11 Transistor |¢ {13
20
P o e = Control Inhibit Long-Pulse
¢ stab ©107T— \_/ Voltage Commutation
1 1EB00358

Block Diagram

Semiconductor Group 2



SIEMENS TCA 785

Synchronization voltage

Vio Ramp peak voltage
V4o Ramp voltage

3

Viy Control voltage
Vig Min. ramp voltage =V

V15' 02

V14' 01

Vy5+ Q 2, Pin 1210 GND

1 Vs  Q1, Pin 120 GND

Il | v T2rini3tecn

| 2

V4 - Q1, Pin 1310 GND

_I v, - QZ

180° IED00359

=,
78 3Pl s

Pulse Diagram

Semiconductor Group 3



SIEMENS

TCA 785

Absolute Maximum Ratings

Parameter Symbol Limit Values Unit
min. max.

Supply voltage Vs -0.5 18 \Y

Output current at pin 14, 15 Ia -10 400 mA

Inhibit voltage Ve -0.5 Vs Vv

Control voltage Vi -0.5 Vs vV

Voltage short-pulse circuit Vis -0.5 Vs Vv

Synchronization input current Vs =200 + 200 uA

Output voltage at pin 14, 15 Va Vs Vv

Output current at pin 2, 3,4, 7 Ia 10 mA

Output voltage at pin 2, 3, 4, 7 Va Vs Vv

Junction temperature T 150 j &

Storage temperature Tstg - 55 125 'C

Thermal resistance

system - air Rih sa 80 K/W

Operating Range

Supply voltage Vs 8 18 Vv

Operating frequency K 10 500 Hz

Ambient temperature Ta - 25 85 'C

Characteristics

8<Vs<18V;-25°C<Ta<85°C; f=50Hz

Parameter Symbol Limit Values Unit| Test
min. typ. max. Circuit

Supply current consumption Is 4.5 6.5 10 mA |1

S1... S6 open

Vii=0V

C1=47 nF; R9 =100 kQ

Synchronization pin 5

Input current Isms 30 200 A |1

R 2 varied }

Offset voltage AVs 30 175 mV |4

Control input pin 11

Control voltage range Vi 0.2 V10 peak vV |1

Input resistance R 15 kQ |5

Semiconductor Group 4



SIEMENS TCA 785

Characteristics (cont'd)
8<Vs<18V;-25°C<Ta<85°C;f=50Hz

Parameter Symbol Limit Values Unit| Test
min. typ. max. Circuit

Ramp generator

Charge current To 10 1000 tA

Max. ramp voltage V1o Va—2 Vv 1

Saturation voltage at capacitor | V1o 100 225 350 mV | 1.6

Ramp resistance Ro 3 300 ko |1

Sawtooth return time i 80 us |1

Inhibit pin 6

switch-over of pin 7

Outputs disabled Vel _ < 2.5 Vv 1

Outputs enabled Ve n 4 313 V 1

Signal transition time tr 1 ® us |1

Input current s H 500 800 uA |1

Ve =8V

Input current —lsL 80 150 200 pA L1

Ve=17V

Deviation of 1o [0 =5 5 % |1

R ¢ = const.

Vs =12 V; Cio =47 nF

Deviation of 1o [0 =20 20 % |1

R 9 = const.

Vs=8Vto18V

Deviation of the ramp voltage

between 2 following

half-waves, Vs = const. AV10 max +1 %

Long pulse switch-over

pin 13

switch-over of S8

Short pulse at output Visn 3.5 2.5 V 1

Long pulse at output VisL 2.5 2 vV |1

Input current ALY 10 pA |1

Viz=8V

Input current —IsL |45 65 100 pA |1

Vis=17V

Outputs pin 2, 3, 4,7

Reverse current Iceo 10 pA | 2.6

Va=1"Vs

Saturation voltage Vsat 0.1 10.4 2 V |26

la=2mA

Semiconductor Group 5



SIEMENS

TCA 785

Characteristics (cont'd)

8<Vs<18V;-25°C<Ta<85°C; f=50Hz

Parameter

Symbol

Limit Values

min.

typ.

max.

Unit

Test
Circuit

Outputs pin 14, 15
H-output voltage
—Ia=250mA

L-output voltage
Io=2mA

Pulse width (short pulse)
S9 open

Pulse width (short pulse)
with C12

V14115 1

V1ansL

Ip

fp

Vs—3

0.3

20

530

Vs—2.5

0.8

30

620

Vs—1.0

40

760

us

us/
nF

3.6

2.6

Internal voltage control
Reference voltage
Parallel connection of
10 ICs possible

TC of reference voltage

VRer

OREF

2.8

5]

054

3.4

5x10-4

1/K

Semiconductor Group



L7800
SERIES

POSITIVE VOLTAGE REGULATORS

« OUTPUT CURRENTUPTO1.5A
OUTPUT VOLTAGESOF 5;5.2;6;8;8.5,9;
12;15; 18; 24V

« THERMAL OVERLOAD PROTECTION

= SHORT CIRCUIT PROTECTION

« OUTPUT TRANSITION SOA PROTECTION

DESCRIPTION

The L7800 series of three-terminal positive
regulators is available in TO-220 ISOWATT220
TO-3 and D?PAK 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 1A
output current. Although designed primarily as
fixed voltage regulators, these devices can be
used with external components to obtain
adjustable voltages and currents.

TO-220 ISOWATT220
BLOCK DIAGRAM
INPUT SERIES ouTPUT
10 PASS 2
ELEMENT
CURRENT SOA
GENERATOR PROTECTION
L
STARTING REFERENCE ERROR
CIRCUT VOLTAGE AMPLIFIER
THERMAL

PROTECTION
l GND
> Q3

S- 2584 s &

November 1999

1/25




L7800

ABSOLUTE MAXIMUM RATINGS

Symbol Parameter Value Unit
Vi DC Input Voltage (for Vo = 5to 18V) 35 A%
(forVo = 20, 24V) 40 \Y%
lo Output Current Internally limited
Pt |Power Dissipation Internally limited
Top |Operating Junction Temperature Range (for L7800) -55 to 150 °C
(for L7800C) 0 to 150 e
Tsig | Storage Temperature Range -65 to 150 °C
THERMAL DATA
Symbol Parameter D’PAK TO-220 |ISOWATT220 TO-3 Unit
Rinj-case Thermal Resistance Junction-case Max 3 3 4 4 °Cc/wW
Rinj-amb | Thermal Resistance Junction-ambient  Max 62.5 50 60 35 °CcIw
CONNECTION DIAGRAM AND ORDERING NUMBERS (top view)
= e
2 [ ——> ouTPuT S QUTPUT
1 OUIPUI
GND @ 3O GROUND  GND 5]
GND
[Tt fINGR
1 ;:.3 INPUT INPUT
PC1182C
S-256913
S- 1S6B/1
TO-220 & ISOWATT 220 D?PAK TO-3
Type TO-220 D?PAK () ISOWATT220 TO-3 Output Voltage
L7805 L7805T 5V
L7805C L7805CV L7805CD2T L7805CP L7805CT 5V
L7852C L7852CV L7852CD2T L7852CP L7852CT 5.2V
L7806 L7806T 6V
L7806C L7806CV L7806CD2T L7806CP L7806CT 6V
L7808 L7808T 8Vv
L7808C L7808CV L7808CD2T L7808CP L7808CT 8Vv
L7885C L7885CV L7885CD2T L7885CP L7885CT 8.5V
L7809C L7809CV L7809CD2T L7803CP L7809CT gV
L7812 L7812T 12V
L7812C L7812CV L7812CD2T L7812CP L7812CT 12V
L7815 L7815T 15V
L7815C L7815CV L7815CD2T L7815CP L7815CT 15V
L7818 L7818T<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>