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Ket : Frekuensi Input 1 KHz
Tampilan Oscilloscope Input dari Audio Generator (Chanel 1) dan Output alat
(Chanel 2))
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PROGRAM MICROCONTROLLER AT89C51

‘P1.0 =sclck
p1.1 =rclk
p1.2 =serch12
p1.3 =serch34
p1.4 = serch56
p1.5 =serch78

p1.6 =clklI2C
p1.7 =sdal2C
;pa = simulasi lcd =p2

;pb = simulasi tombol =p3.3 & p3.4

pa equ  4000h

pb equ 400th
pc equ 4002h
pcw equ 4003h
cw equ 82h
ch12 equ 08h PERPOLSY “ R A4 AN
ch34 equ 09h Uniyrigioss Saonl Witva Maudals |
ch56 equ Oah B d AbAYA
ch78 equ Obh
band equ Och
free equ Odh
data equ Oeh
memory equ Ofh
org 2000h
ajmp mulai
org 2100h
: DELAY 4 mS
DELAYAM MOV R7#70
DEL4M MOV R6,#250
DJNZ R6,$

DINZ R7,DEL4M
RET



: START

START SETB P1.7 ;START CONDITION / SCLOCK HIGH
CLR P16 ;
SETB P1.6 ;SCLOCK HI TO START CONDITION
CLR P17 ;SDAHITOLOW TO START CONDITION
CLR P16 ;
RET

; STOP

'STOP SETB P1.6 ;STOP CONDITION / SCLOCK HIGH
SETB P1.7 ;
RET

,  PROTOCOL WRITE

PROTOCOL MOV R2#38
TERUS RLC A
MOV P1.7,C
SETB P1.6
CLR P16
DJNZ R2,TERUS
SETB P1.7
SETB P1.6
MOV CP1.7 "ACK" SAVED IN CARRY
CLR P16
CLR P17
RET

WRITE

WRITE ACALL START
MOV A #OAOH :CODE WRITE MEMORY
ACALL PROTOCOL
MOV A MEMORY
ACALL PROTOCOL
MOV A DATA
ACALL PROTOCOL
ACALL STOP
MOV R7,#250 ‘DELAY WRITE TO SERIAL MEMORY

DJNZ R7,$



RET

; READ

READ ACALL START
MOV A #0AOH ;CODE WRITE UTK MENENTUKAN ALAMAT
ACALL PROTOCOL
MOV A MEMORY
ACALL PROTOCOL
ACALL START
MOV A#0A1H ,CODE BACA MEMORY
ACALL PROTOCOL
MOV R2#8
SETB P1.7 ;SDA --> INPUT
BACA SETB P1.6
MOV C,P1.7
RLC A
CLR P16
DJNZ R2,BACA
SETB P1.7 ;CEK "NO ACK"
SETB P16
CLR P16
CLR P17
ACALL STOP
MOV DATAA
RET

; DELAY (2 SECON )

DELAY?2 MOV R5#3

DELS MOV R6,#250
DEL6 MOV R7,#250
DINZ R7.$

DJNZ R6,DEL6
DJNZ RS5,DELS
RET

ENABLE PULSE for LCD

ENABLE MOV DPTR#PA
ANL A #OFH
MOVX @DPTRA
ORL A #20H



MOVX @DPTRA
ANL  A#OFH
MOVX @DPTR.A
ACALL DELAY4M
RET

1

; CONTROL LCD

LCDCONTROL MOV FREEA
SWAP A
ACALL ENABLE
MOV A FREE
ACALL ENABLE
RET

;  INISILISASI LCD 4 BIT

INITLCD4BIT MOV  DPTR#PA
MOV RS5#3

WAIT MOV A#3H
MOVX @DPTR,A
ORL A#20H
MOVX @DPTRA
ANL A#OFH
MOVX @DPTRA
ACALL DELAY4M
DINZ R5WAIT

WAITFUNCT MOV A#2H ;FUNCTION SET

MOVX @DPTR,A
ORL A#20H
MOVX @DPTRA
ANL  A#OFH
MOVX @DPTRA
ACALL DELAY4M

MOV  A#2FH ;FUNCTIONSET

ACALL LCDCONTROL

MOV  A#OCH ;DISPLAY ON

ACALL LCDCONTROL

MOV  A#01H ;,DISPLAY CLEAR

ACALL LCDCONTROL
MOV  A#06H JENTRY



ACALL LCDCONTROL
RET

CETAKTO LCD

CETAK ANL  A#OFH
ORL A#10H
MOVX @DPTR.A
ORL A#20H
MOVX @DPTRA
ANL  A#1FH
MOVX @DPTR,A
MOV R7#50
DINZ R7.$
RET

DISPLAY LCD

LCD MOV DPTR#PA
MOV FREEA
SWAP A
ACALL CETAK
MOV AFREE
ACALL CETAK
RET

; delay

delay mov 7 ,#250

dela mov 16,#250
dinz r6,$
dinz r7,dela
ret

¥

; loading data equaliser

loading mov r6,#4
mov memory,#10h
mov r0,#08h
nextload acall read
inc  memory

mov

@r0,data

-offset address 10h 12C



inc
dinz
ret

0
ré,nextload

; value of set saved into 12C

saveto_i2c

nextsave

mov
mov
mov
mov
acall
inc
inc
djnz
ret

r0,#08h

r6 #4
memory,#10h
data,@r0
write

ro

memory
r6,nextsave

X serial output

serial_out
nextserial

mov
mov
ric
mov
mov
rl
mov

mov
ric
mov
mov
rl
mov

mov
ric
mov
mov
rl
mov

mov
ric

mov
mov

r7 %8
a,ch12

pl1.2,c
a,cht2

ch12,a
a,ch34

p1.3,c
a,ch34

ch34,a
a,ch56

p1.4.c
a,ch56

ch56,a
a,ch78

p1.5,c
a,ch78



rl
mov
clr
setb
djnz
clr
setb
ret

a
ch78,a

p1.0 ;pulse serclock

p1.0
r7 nextserial

p1.1 ;lacth enable

p1.1

; set equliser

set

back
jumptable

mov
iz
mov
mov
mov
clr
dec
rrc
mov
mul
jmp
ret
ajmp
ajmp
ajmp
ajmp

a,band
back
dptr,#jumptable
c,acc.0
psw.1,c
C

a

a

b,#2

ab
@a+dptr

band_ch12
band_ch34
band_ch56
band_ch78

Band 1 & 2

Band_ch12

ch_even12

pass_ch12

mov
jnb
inc
jnb
anl
ajmp

swap
inc
swap
mov
jnb
anl
ajmp

a,ch12

psw.1,ch_eveni2

ch12
acc.3,pass_ch12
ch12 #0f0h

back

a

a

a

ch12,a
acc.7,pass_ch12
ch12 #0fh

back

Band 3 & 4

.cek apakahch1=7?

:cek apakahch2=7?




;cek apakahch3 =7 ?

.cek apakahch4 =7 ?

;cek apakahch1=7?

band_ch34 mov a,ch34

jnb  psw.1,ch_even34

inc  ch34

jnb  acc.3,pass_ch34

anl  ch34 #0f0Oh

ajmp back
ch_even34 swap a

nc a

swap a

mov ch34,a

jnb  acc.7,pass_ch34

anl  ch34 #0fh
pass_ch34 ajmp back
; Band 5 & 6
band_ch56 mov a,ch56

jnb  psw.1,ch_even56

inc  ch56

jnb  acc.3,pass_ch56

anl  ch56 #0fOh

ajmp back
ch_even56 swap a

inc a

swap a

mov ch56,a

inb  acc.7,pass_ch56

anl  ch56,#0fh
pass_ch56 ajmp back
; Band 7 & 8
band_ch78 mov a,ch78

jnb  psw.1,ch_even78

inc ch78

jnb  acc.3,pass_ch78

anl  ch78,#0f0Oh

ajmp back
ch_even78 swap a

inc a

swap a

mov ch78,a

jnb  acc.7,pass_ch78

anl  ch78,#0fh
pass_ch78 ajmp back

:cek apakahch1 =77



,  select band equaliser

select_band inc  band
mov a,band
cine a,#9,sel_bandpres
mov band,#0

sel_bandpres jnb p1.6,$ ;wait until not keypressed

ret
display lcd

display mov  a#80h
acall lcdcontrol :baris 1
mov a,band
mov b, #16
mul ab

mov dptr #table_kata

add a,dpl

mov dpl,a

mov a,#0

addc a,dph

mov dph,a

mov 12 #16
nextchar mov a#0

movc a,@a+dptr

push dph
push dpl
acall Icd
pop dpl
pop dph
inc  dptr
dinz r2,nextchar
mov a,#0cOh Jline 2
acall lcdcontrol
mov 2 #7
dispblank  mov a,#20h
acall Icd ;disp 7th times

djnz r2,dispblank

mov a,band
jinz  nilai_set :if no band selection then
mov r2#10 :lcd line 2 blank



printblank  mov a,#20h ;cetak space
acall Icd
djnz r2,printblank
ajmp escdisplay

nilai_set :mov c,acc.0

;mov psw.1,c

clr ¢

.dec a

Jqrca

:mov b #2

:mul  ab

;mov dptr #tabledisp_ch

Jmp  @a+dptr
escdisplay ret

table_kata db '‘No Band Selected'

db ' Band1 '
db ' Band2
db ‘' Band3 '
db ' Band4 '
db " Band5
db ' Band6 '
db ‘' Band7 '
db ‘' Band8 '

tabledisp_ch ajmp loadch12
ajmp loadch34
ajmp loadch56
ajmp loadch78

load value ch12 to Icd

ioadch12 jnb  psw.1,evench12 ;ch1 orch2 ?

mov a,ch12

anl a, #0fh

orl  a#30h ;disp number in ASCI
acall lcd

ajmp tabledisp_ch
evench12 mov a,ch12

swap a
anl  a,#0fh
orl a,#30h
acall lcd

ajmp tabledisp_ch

: load value ch34 to lcd
loadch34 jnb  psw.1,evench34 ;ch3 orch4 ?



mov a,ch34

anl  a#0fh

orl a,#30h

acall Icd

ajmp tabledisp_ch
evench34 mov a,ch34

swap a

anl  a#0fh

orl a,#30h

acall lcd

ajmp tabledisp_ch
X load value ch56 to Icd
loadch56 jnb  psw.1,evench56

mov a,ch56

anl  a#0fh

orl a,#30h

acall lcd

ajmp tabledisp_ch
evench56 mov a,ch56

swap a

anl  a#0fh

orl a,#30h

acall lcd

ajmp tabledisp_ch
: load value ch78 to icd
loadch78 jnb  psw.1,evench78

mov a,ch78

anl  a#0fh

orl a,#30h

acall Icd

ajmp tabledisp_ch
evench78 mov a,ch78

swap a

anl a#0fh

orl a,#30h

acall lcd

ajmp tabledisp_ch

; main program

mulai

mov
acall

sp,#40h
delay

:disp number in ASCIl

:ch5 orch6 ?

:disp number in ASCII

:ch7 or ch8 ?

:disp number in ASCII

11



ulang

cek_set

pas

dptr.#pcw
a,#cw
@dptr,a
initlcd4bit
loading
serial_out
band,#1
display
p1.6

pt1.7

dptr,#pb
a,@dptr
acc.0,cek_set
p1.6,cek_set
select_band
display

ulang

ib acc.1,ulang
p1.7,pas

set

serial_out

display
saveto_i2c

ulang

;tombol band ditekan ?

:tombol set ditekan ?

12



itures

ite Protect Pin for Hardware Data Protection

- Utilizes Different Array Protection Compared to the AT24C02/04/08
w-voltage and Standard-voltage Operation

- 5.0 (Vee = 4.5V 10 5.5V)

- 2.7 (Vge = 2.7V 10 5.5V)

- 2.5 {V¢e = 2.5V to 5.5V)

- 1.8 (Ve = 1.8V to 5.5V)

ernally Organized 256 x 8 (2K), 512 x 8 (4K) or 1024 x 8 (8K)
sire Serial Interface

hmitt Trigger, Filtered inputs for Noise Supperssion
lirectional Data Transfer Protocol

) kHz (1.8V, 2.5V, 2.7V) and 400 kHz (5V) Clock Rate

yte Page (2K), 16-byte Page (4K, 8K) Write Modes

tial Page Writes are Allowed

f-timed Write Cycle (10 ms max)

jh Reliability

- Endurance: One Million Write Cycles

- Data Retention: 100 Years

- ESD Protection: >3000V

tomotive Grade and Extended Temperature Devices Available
2ad JEDEC SOIC, 8-pin PDIP, and 8-lead TSSOP Packages

scription

AT24C0O2A/04A/08A provides 2048/4096/8192 bits of serial electrically erasable
programmable read only memory (EEPROM) organized as 256/512/1024 words
bits each. The device is optimized for use in many industrial and commercial
ications where low power and low voltage operation are essential. The
}CO2A/04A/08A is available in space saving 8-pin PDIP, 8-lead JEDEC SOIC,
B-lead TSSOP (AT24C02A/04A) packages and is accessed via a 2-wire serial
ace. In addition, the entire family is available in 5.0V (4.5V to 5.5V), 2.7V 2.7V
5V), 2.5V (2.5V 10 5.5V) and 1.8V (1.8V to 5.5V) versions.

Configurations
Name Function
8-pin PDIP
- A2 Address inputs ()
. AOLC]1 s[vce
\ Serial Data a2 B we
Serial Clock Input A203 6[1sCL
GND [} 4 5{1SDA
Write Protect
No Connect 8-lead SOIC
A0t 8 gvcc
A]2 7w
A23 6l ascL
GND[T}4 5 1SDA
8-lead TSSOP
AO[]1 8 L:| vCcC
A1) 2 700w
A2[13 6[1scL
GND (4 5[1SDA

AIMEL

Y F)

2-wire Serial
EEPROM

2K (256 x 8)

4K (512 x 8)

8K (1024 x 8)

AT24C02A
AT24C04A
AT24CO08A

Rev. 0976C--04/01



AlmEL

)solute Maximum Ratings*

>erating Temperature................................. -55°C fo +125°C "NOTICE:  Stresses beyond those listed under “Absolute
Maximum Ralings” may cause permanent dam-
orage Temperature .............c.cocoveveveeenn.. -65°C to +150°C age to the device. This is a stress rating only and
) functional operation of the device at these or any
ltage on Any Pin other conditions beyond those indicated in the
th Respectto Ground .....................ocoooe... -1.0V to +7.0V operational sections of this specification is not
) ) implied. Exposure to absolute maximum rating
aximum Operating Voltage .........................ococoovinene. 6.25V conditions for extended periods may affect device
. reliability.
SOUPUE CUITENL......oo e, 5.0mA
ock Diagram
vee —
GND ——
wP
scL »| START
sTOP
SDA *|  LOGIC
SERIAL [
LOGIC
LOAD ‘
¢--» DEVICE comp DATA RECOVERY
ADDRESS
* COMPARATOR LOAD }INC
A, I l o
A, R/W DATA WORD w
Ao ADDRICOUNTER - EEPROM
A 4
Y DEC »| SERIAL MUX
Dy . Dour/ACK
LOGIC
1

9 } DDUT

n Description

RIAL CLOCK (SCL): The SCL input is used to positive
e clock data into each EEPROM device and negative
e clock data out of each device.

RIAL DATA (SDA): The SDA pin is bidirectional for
al data transfer. This pin is open-drain driven and may
wire-ORed with any number of other open-drain or open
ector devices.

VICE/PAGE ADDRESSES (A2, A1, AQ): The A2, A1
| AQ pins are device address inputs that are hard wired
the AT24C02A. As many as eight 2K devices may be
iressed on a single bus system (device addressing is
sussed in detail under the Device Addressing section).

The AT24C04A uses the A2 and A1 inputs for hard wire
addressing and a total of four 4K devices may be
addressed on a singte bus system. The AQ pin is a no con-
nect.

The AT24C08A only uses the A2 input for hardwire
addressing and a total of two 8K devices may be
addressed on a single bus system. The A0 and A1 pins are
no connects.

WRITE PROTECT (WP): The AT24C02A/04A/08A has a
Write Protect pin that provides hardware data protection.
The Write Protect pin allows normal read/write operations
when connected to ground (GND). When the Write Protect

AT24C02A/04A/08 A eesssssss—————————————s—



Features

® Compatible with MCS-51'"™ Products

@ 4 Kbytes of In-System Reprogrammable Flash Memory
Endurance: 1,000 Write/Erase Cycles

Fully Static Operation: 0 Hz to 24 MHz

Three-Level Program Memory Lock

128 x 8-Bit Internal RAM

32 Programmable VO Lines

Two 16-Bit Timer/Counters

Six Interrupt Sources

Programmable Serial Channel

Low Power idie and Power Down Modes

8-Bit
Microcontroller
with 4 Kbytes
Flash

Description

The AT89C51 is a low-power, high-performance CMOS 8-bit microcomputer with 4
Kbytes of Flash Programmable and Erasable Read Only Memory (PEROM). The
device is manufactured using Atmel’s high density nonvolatile memory technology
and is compatible with the industry standard MCS-51™ instruction set and pinout.
The on-chip Flash allows the program memory to be reprogrammed in-system or by
a conventional nonvolatile memory programmer. By combining a versatile 8-bit CPU
with Flash on a monolithic chip, the Atmel AT89C51 is a powerful microcomputer
which provides a highly flexible and cost effective solution to many embedded control

AT89C51

applications.
. " . (continued)
Pin Configurations PDIP/Cerdip
pr.oifs s0livee
Pracl2 39 |1 P0.0 (ADO)
pi.2c]3 38 13 P01 (ADY)
P1.30]4 37 11 po.2 (AD2)
Piac)s 38 |3 p0.3 (AD3)
P1.50] 6 35 [ PU.4 (AD4)
P1.8L}7 34 |1 PD.5 [ADS)
P17cfe 33 [1 Po.6 (ADG)
RSTC]® 32 |1 p0.7 (AD7)
(RXD) P3.0C§ 10 31 [ ERIVPP
PQFP,TQ,F‘PAAA (TXD) P3. v} 11 30 |1 ALE/PROG
aaaa (TNTH) P3.20) 12 29 |0 PSEN
<19 (TINYT) P3.9 ] 13 281 p2.7 (A15)
INDEX i (10) P3.4c| 14 271 P2.6 (A14)
CORNER Toare ogeran (T1) P3.5 | t5 26 [1 P2.5 (A13)
rTEreaS99seee (WR) P3.60] 18 25 bip2.4 (A12)
a AALCLOTILCREELEELE (RD) P3.7 0917 2411 P2.3 (Al1)
/44,,42,40, 38, 36, 34 xTAL2 £ 18 2311 P2.2 (A10)
XTAL1 ] 19 22 f1pP2.1 (A9)
P15 041 33 [1P0.4 (AD4) GND £ 20 21 |1 P2.0 {AB)
P16 L) 2 32 |1P0.6 (ADS5)
Pt.71]3 31 1P0.6 (AD6)
RST L] 4 30 |2P0.7 (AD7)
(RXD) P3O} 5 29 T 1EAIVPP PLCCILCC
NC | B 28 [aNC e
(TXD) P31} 7 27 [1ALE/PROG aaoa
(NTD) P3.2¢] 8 28 [IPSEN caaa
(INTT) paag|@ 25 [[1P2.7 (A15)
(T0) P3.4 (| 10 24 [IP2.6 (A14) PNer  vnwnce 2552
(T1) P36 ¢ | 11 23 byp2.5 (A13) \ iacaa saas
12'%14'516" 18" %202 Y22 I e e Eov Ly
’ lIlHHIIHHHHIHH"" pr.sdy 5 3 1 43 “sebvo.l (AD4)
ergiogenans P1.6CJ8 asfaro.s ¢:gg)
wo g NN p1.70C]9 37{2P0 6 (AD6)
““E;“"“"“‘“ RST {10 36[1P0.7T (ADT)
kel aae-a (RXD) P3.0]11 35f0 EAIVPP
EV L% NC )12 341 NC
he ——— (TxD) P3.1 13 3313 ALE/PROG
(INTB) P3.2C{14 32 PSEN
(INTT) p3.aciis 312,27 (A1S)
(To) Pa.4aC]18 :mgpz 5 (A14)
sTf17 13
) PI5EI 10, 21,523, 25,2 15[ P25 (A3

UUUUUUUUUUU

{(WR) P3.s
(RD) P3.7

XTAL2
XTAL1

GND
P20
P2.1
pP2.2

(AB

{AB
(A0

p2.2
F2.4

0265E



Block Diagram

PSEN <«

\LE/PROG <«

EA [ Vpp —
RST —

Ao e m e et e mmm e ac e —————

ATmE}

P00 - PO7

P20 - P27

PORT 0 DRIVERS

PORT 2 DRIVERS

i i

RAM ADDR. PORT 0
REGISTER > RAM LATCH PL?\?EHZ FLASH ¢ — — _
y
— . y
8 STACK PROGRAM
ACC ADDRESS (-~
REGISTER POINTER REGISTER
Y
‘, . U\ S
T™MP2 T™P1 b BUFFER >
. ,| V l‘_, PC
ALU INCREMENTER [¢ P
INTERRUPT. SERIAL PORT,
AND TIMER BLOCKS
PROGRAM
PSW COUNTER (4™
TIMING
AND INSTRUCTION Lh,,, _ J} I A i 5 ] DPTR
P CONTROL REGISTER
PORT 1 PORT 3
LATCH LATCH
osc A | A
PORT 1 DRIVERS I - PORT 3 DRIVERS

£1.0 - P17

P30 - P37

AT89C51 masss————
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'lescription (Continued)

1e AT89C51 provides the following standard features: 4
bytes of Flash, 128 bytes of RAM, 32 1/O lines, two 16-bit
ner/counters, a five veclor two-level interrupt architec-
re, a full duplex serial port, on-chip oscillator and clock
rcuitry. In addition, the AT89C51 is designed with static
gic for operation down to zero frequency and supports
vo software selectable power saving modes. The idie
lode stops the CPU while allowing the RAM, timer/count-
rs, serial port and interrupt system to continue function-
ig. The Power Down Mode saves the RAM contents but
eezes the oscillator disabling all other chip functions until
1e next hardware reset.

’in Description
CcC

wupply voltage.

ND

sround.

'ort 0

‘ort 0 is an 8-bit open drain bidirectional IO port. As an
wtput port each pin can sink eight TTL inputs. When ts
re written to port 0 pins, the pins can be used as high-im-
)edance inputs.

>ort 0 may also be configured to be the muitiplexed low-
rder address/data bus during accesses to extemal pro-
ram and data memory. In this mode PO has intemal pul-
Ups.

Yort 0 also receives the code bytes during Flash program-
ning, and outputs the code bytes during program verifica-
jon. External pullups are required during program verifica-
jon.

ort 1

2ort 1 is an 8-bit bidirectional /O port with intemnal pullups.
‘he Port 1 output buffers can sink/source four TTL inputs.
Nhen 1s are written to Port 1 pins they are pulled high by
he internal pullups and can be used as inputs. As inputs,
2ort 1 pins that are externally being pulled low will source
urrent (L) because of the internal pullups.

Yort 1 also receives the low-order address bytes during
-lash programming and program verification.

Sort 2

>ort 2 is an 8-bit bidirectional /O port with internal pullups.
[he Port 2 output buffers can sink/source four TTL inputs.
NVhen 1s are written to Port 2 pins they are pulled high by
he internal pullups and can be used as inputs. As inputs,
>ort 2 pins that are externally being pulled low will source
surrent (liL) because of the internal pullups.

Port 2 emits the high-order address byte during fetches
rom external program memory and during accesses to
axternal data memory that use 16-bit addresses (MOVX

@ DPTR). In this application it uses strong internal pullups
when emitting 1s. During accesses to externat data mem-
ory that use 8-bit addresses (MOVX @ RI), Port 2 emits
the contents of the P2 Special Function Register.

Port 2 also receives the high-order address bits and some
control signals during Flash programming and verification.
Port 3

Port 3 is an 8-bit bidirectional /O port with internal puliups.
The Port 3 output buffers can sink/source four TTL inputs.
When 1s are written to Port 3 pins they are pulled high by
the internal pullups and can be used as inputs. As inputs,
Port 3 pins that are extemnally being pulled low will source
current (lj) because of the pullups.

Port 3 also serves the functions of various special features
of the AT89C51 as listed below:

Port Pin | Alternate Functions

P3.0 RXD (serial input port)

P3.1 TXD (serial output port)

P3.2 INTO (extenal interrupt 0)

P3.3 INT1 (extenal interrupt 1)

P3.4 TO (timer 0 extenal input)

P3.5 T1 (timer 1 external input)

P3.6 WR (extenal data memory write strobe)
P3.7 RD (external data memory read strobe)

Port 3 also receives some controt signals for Flash pro-
gramming and programming verification.

RST

Reset input. A high on this pin for two machine cycles
while the oscillator is running resets the device.

ALE/PROG

Address Latch Enable output pulse for latching the low
byte of the address during accesses to exiernal memory.
This pin is also the program pulse input (PROG) during
Flash programming.

In normal operation ALE is emitted at a constant rate of
1/6 the oscillator frequency, and may be used for external
timing or clocking purposes. Note, however, that one ALE
pulse is skipped during each access to external Data
Memory.

If desired, ALE operation can be disabled by setting bit 0
of SFR location 8EH. With the bit set, ALE is active only
during a MOVX or MOVC instruction. Otherwise, the pin is
weakly pulled high. Setting the ALE-disable bit has no ef-
fect if the microcrontroller is in extemal execution mode.
PSEN

Program Store Enable is the read strobe to extemal pro-
gram memory.

(continued)
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Yin Description (Continued)

Vhen the AT89C51 is executing code from external pro-
ram memory, PSEN is activated twice each machine cy-
le, except that two PSEN activations are skipped during
ach access to external data memory.

‘ANpp

:xternal Access Enable. EA must be strapped to GND in
rder 1o enable the device 1o fetch code from external pro-
rram memory locations starting at 0000H up to FFFFH.
lote, however, that if lock bit 1 is programmed, EA will be
wternally latched on reset.

‘A should be strapped to Vcc for internal program execu-
ons.

‘his pin also receives the 12-volt programming enable
oltage (Vep) during Flash programming, for parts that re-
juire 12-volt Vpp.

TAL1

1put to the inverting oscillator amplifier and input to the
rtermnal clock aperating circuit.

TAL2
Jutput from the inverting oscillator amplifier.

Jscillator Characteristics

(TAL1 and XTAL2 are the input and output, respectively,
f an inverting amplifier which can be configured for use
is an on-chip oscillator, as shown in Figure 1. Either a
juartz crystal or ceramic resonator may be used. To drive

mode. The idle mode can be terminated by any enabled
interrupt or by a hardware reset.

It should be noted that when idle is terminated by a hard-
ware reset, the device normally resumes program execu-
tion, from where it left off, up to two machine cycles befaie
the intemal reset algorithm takes control. On-chip hard-

Figure 1. Oscillator Connections
Cc2

f—ﬂ——I— XTAL2
C1 l

XTAL1

i GND

Notes: C1, C2 = 30 pF 10 pF for Crystals
= 40 pF + 10 pF for Ceramic Resonators

Figure 2. External Clock Drive Configuration

he device from an external clock source, XTAL2 shouid NC ———— XTAL2

e left unconnected while XTAL1 is driven as shown in

igure 2. There are no requirements on the duty cycle of

he external clock signal, since the input to the internal

locking circuitry is through a divide-by-two flip-flop, but EXTERNAL

ninimum and maximum voltage high and low time specifi- OSCILLATOR XTAL1

ations must be observed. SIGNAL

die Mode GND

n idle mode, the CPU puts itself to steep while all the on- l

hip peripherals remain aclive. The mode is invoked by =

oftware. The content of the on-chip RAM and all the spe-

ial functions registers remain unchanged during this

Status of External Pins During Idle and Power Down

Mode Program Memory ALE PSEN PORTO PORT1 PORT2 PORT3
Idle Internal 1 1 Data Data Data Data
idle External 1 1 Float Data Address Data
Power Down | Internal 0 0 Data Data Data Data
Power Down | External 0 0 Float Data Data Data

l AT89C51 s —————
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‘ SEMICONDUCTOR M

TECHNICAL DATA
. . o MC54/74HC4051
Advance Information R | MC54/74HC4052
Lo MC54/74HC4053

Analog Multiplexers/
Demultiplexers

. .ns " 3 susrix
High-Performance Silicon-Gate CMOS CERAMIC
CASE 620-09
The MCS3/74HCA0H), MC54/7411C4052, and MCS4/74HCA053 utilize snllcolu;.llc ) |
CMOS techaolngy 1o achieve fast propagation tetays, low ON resmanws and low |
OFF teakage Surrents, Thaese analog multiplexers/demultiplesars cantrol amalog voit- N SUFFIX |
PLASTIC |

ages that may “ary across the complete power supply range (lrom Ve 1o Vi)

The HCI051, HC4052. and HC405J are identical in pinout 1o the metat gate
MC10518, M('140528, and MC140538. The Channel-Select inputs dmmumn- whicti
one ol the Ana‘og Inputs/Outints is 10 by connected, by mnans of an al\alog switch,

CASE 648-06 '

t0 the Comme: Qutput/Input. When the Erable pin is high, all analag switches are’ OW SUFFIX

trned olf, . . kN sot -
The Channel-Select and Enable inputs are compatible with standard CMOS out, : M CASE 751G-01

puts; with pullup resi s, thay are patibla with LSTTL outputs. . . ORDERING INFORMATION
These devices have been designed so that the ON resistance (Rop) is imore linuar B h !

over inpuit voltage than Rqp, of metal-gate CMOS analog switches:  ° MCTHTXXXXN Prastic i
For multiplexers/demuttiploxers with channel select latchos, see HC4351, HC4352 1 Mestexxxxs Cetamic

and HC4353. . OMCTIHCXXXXOW  SOIC

@ Fast Switching and Propagation Speeds :

® Low Crosstalk Batwaen Switchus TA = -55° 10 125"C lor all packages. i
® Diods Protection on AHl Inputs/Outputs : : . Ownwnsions in Chapter 7. :
® Analog Power Supply Range (Vo - Vge) =2.0 10 12.0 Vv - T J
® Digital {Control) Power Supply Range (VCC~GND)=2.010 6.0V ' -

® Improved Linearity and Lower ON Resistance than Metal Gate Countorparts " -

® tow Noise . PIN ASSIGNMENT

.

°

In Complisnce with the Requirements Defined by JEDEC Standard No. 7A . : ’ MC54/74HC4051
Chip Complexity: HCA0G1—~ 184 FETs or 46 Equivalent Gates - . o
HC4062 - 168 FETs or 42 Equivalent Gates
HCA4053—- 158 FETs or 39 Equivalent Gates -

LOGIC DIAGRAM
MCS54/74HC4061
Single-Pole, 8-Position Plus Common Of!

( :
poos t
Nt ) v R :
1 A e ' - FUNCTION TABLE
. MULTIPLEXERY .
anniog | 13 H et orMmnmExts L, o 1 COMMON . o it . MOSAIIMCHEL s
weutsoutruts 1 g \ NUBARIATH . * - Corttrol Wnputs i
S - . Sulect ON Channals |
[ 3 R 2 o Enabls i
- ? cC B A }
e ?
{ 7 ] L t t L :t‘,) i
T s L AR i
a2 :,:L ;SA s Y T x2 I
CHamwer SELECT | 1D . P 4;‘»4[‘) L L oHon X3 i
INPUTS 9 L Hot L X4, 4
¢ ‘ L H'L M PO
ENABLE ot oML X6
L H W H X7 ;
. H A X X Nose ¢
-4

" X wdon't care

1hie ociment contana infuirm-elan nn 8 new product. Specilicatmng and KToNNEtON letrw ey wbps 10 Ccyn wihout Mutce.

MOTOROLA HIGH-SPEED CMOS LOGIC DATA
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MC54/74'HC4051 *MC54/74HC4052¢MC54/74HCA4053

MC54/74HC4052
Double-Pole, 4-Position
Ptus Common Off

LOGIC DIAGRAM

PIN ASSI|

GNMENT

\
, X0 —Z—-‘.——‘
Xt —"—" 13
12 el X SWITCH [ —zx
11 L]
mmos § ot 1 COMMON
INPUTSIOUTPUTS 1 QUTPUTSANPUTS
V0 et
$ .
n '2""" Y SwiIcH el y
'2 Eamene &
SRS N, FUNCTION TABLE
10 v
chamntLstuer f 8 ————-] . Control Inputs T
wreuts | g ol Select
Enable ON Ch 1
¢ % : Vog » PN 18 [}
ENABL - M -
et ’3 Lojulu] vo xo
e Lolunl o ox
L HiL Y2 x2
L HINH Y3 Y
H X | X Nong
X = Don’t Care
MCS54/74HC4053 ~
Tripie Single-Pole. Double-Position
Plus Common O 2 .
. LOGIC DIAGRAM " PIN ASSIGNMENT
- Tgie 18 v
( 10 2 sor] TR 042 py
.13 X SWITCH p—t- e X
R| ===t ey 1nqgs: 1upx
-——-1t - === - - - 2q4 gt
2
ANALOG { 10 "“"' Y swircy _"_L' | common 045 12 xo
INPUTSIOUTPUTS ] ¥1 et ioed : OUTPUTSIINPUTS enasLeds 1npa
_-_— -t == - - 4 - — - vee 47 1008
20 S . 3 N0 48 ape
3 1111440 | - ——
L e J
FUNCTION TABLE
g P I 9
Control tnputs
CHANNELSELECT J o 10 . o .
. t
weuts ¢ 2. —— ] Enabln oo ON Channels
N Voo - PIN 16 C 8 ‘A
ENABLE Vig - PNY L Lt L t]z20 Yo x0
GN) - PN S L t L H| 20 YO xi
L L M L 20 Y1 X0
L L H H 20 ! X1
L H L L 21 Yo X0
NOTE: Thia device allows idopmutent comtred of sach swatch Chamsel Sebect ngut L HoL w2 Yo Xt
A controls tha X Switch, Input 11 contrals the Y Swatch, aed fpot € controly L H M L 2 M xo
the Z Switch L H H H r4) Y1 X1
) H X X X None
X = Don’t Care
MOTOROLA HIGH-SPEED CMOS LOGIC DATA
- - AR G l—
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MC54/74HC4051¢MC54/74HCA052+MC54/74HC4053

MAXIMUM RATINGS®

Symbol Parameter Value Unit This device contains protection circuitry
Ve | Positve OC Supply Voitege  {Ref. to GND) -0510 +7.0 ; v to guard against damage due to high static
N SR {Ret. to Vgg! -0510140 , voltages or electric fisids. However,
| YE€_ | Nsyatve 1XC Supply Volage (Rel. to GNOD) -7010 +05 v procautions must be lsken (o avoid
[ {l'i-; f[‘_‘.‘ﬂ“ ]"W' Vottege Vit 0510 Vee 05 v ‘. s ol any voltage h-qh'o: tr\.n
Y| Ongitsl wpnit Voltage (Ref. 1o GND) “TStoveeels | v rarimum sited yoltages 1o Uis high-
Lo n_ |l e ) ad (oo} wmpedance circuit. For propaer operstion, Vin
Lo L HC Curtant o os Out of Ay Pin ) mA and Voyy should be constrained to the
Ph Pawer (reapation m Sol Ax mw ranges indicated In the Recommended
Plastic or Cararrue OtPY 150 Operating Conditions.

$OIC Pochage! 500 Unused digital input pins must be tied to
Tag | Storage Temperature -85 10 ¢+ 150 °C an appropriste logic voltage level %e.g.,
T 1 0add Turnperature. | mn from Case for oC ether GNO or Vel Unused Analog 1/0
10 “econds  (Pisstic DIP or SOIC Pachage} 260 pina may be left open or terminated. See

{Corarmic OIP) 00 Applications Information

e
* Masimum Ratings ere thoee vehues deyond which damage 10 the device may ocCur.
Functional operstion shouid be restricted 10 the Recommended Operating Conditions.
tPower Dwspation Temperature Derating:
Pastic “N* Package: - 10 mW/*C from 65° to 88°C
Caramic “J” Package: - 10 mW/C from 100% 10 125°C
SOIC D" Package: -7 mwW/*C from 85° to 85°C

RECOMMENOED OPERATING CONDITIONS

$ymbol Parameter Min Max Unlt
vce | Positrve DC Supply Volage (Ref. 1o GNO) | 20 6.0 v
{Ref. 10 Vgg! 2.0 12.0
VEE Negative OC Supply Voltage (Ref. to GNO! -8.0 GNO \'4
- Vig | Ansioy Input Voltage Vee | Vee v
Vin Digital input Voitsge (Ref. © GND) GND vee v
vip* Static o Oynamic Voltage Across Switch - 1.2 A\
TA | Operating Tempersture, Al Package Types | -5 | +126 | °C
Y. 4 | Input Reee and Fell Time, Veeg=20V 0 1000 ns
{Channd Select or Enable Vee =4SV 0 500
Inputs) Veg=60V [V} 400

¢ For vultage drops acroes the switch grester than 1.2 V {switch onl, sxcessive V¢ ¢ current
may be drawn; e, the current out of the switch may contain both Ve end switch
aput comp The of the device will be unaffectied uniess the Maximum
Ratings are excoedad.

DC ELECTRICAL CHARACTERISTICS Digitsl Section iVoluqel Referenced to GND) Vg

= GND, Excopt Whare Noted

v Guarenteed Limit ‘,
Symbol Parameter Test Conditions : sc ?;‘s:':; <86°C | 5125°C Unit ,
[T Minimum High-Leve! inout Rgn = Por Spec 2.0 1.5 1.5 1.5 v |
Voitage, Channel-Seiect or 45 .18 118 315 \
Enable inputs 8.0 4.2 42 4.2 i
viL Maximum Low-Leve Input Ron = Per Spec 2.0 0.3 03 0.3 v i
Voitage, Channel-Select or 45 0.9 09 09
Enable Inputs 8.0 1.2 1.2 1.2 2
lia | Maximum ingut Leskage Current, | Vin = Vee of GND, Veg= -6.0V 8.0 £0.1 210 |- 10 | .A
Channel- Select or Enable Inputs
tee Maximum Quiescent Supply Channel Select = Vc i or GNO A
Current |per Peckagal Enable = Ve or GNO
Vig =Vee or GND
Vig=0V Veg=GNO| 60 2 20 40 f
Veg=--680] 6.0 3 | 80 160 !

NOTE: tnformation on typicsl parametric vaiues can be found in Chapter 4.

MOTOROLA HIGH-SPEED CMOS LOGIC DATA -
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MC54/74HCA051¢ MC54/74HCA052¢ MC54/74H C4053

OC ELECTRICAL CHARACTERISTICS Anslog Saction

“Buaranteed Limit
Symbal Parameter * Test Conditions v v . Unit
cc EE |25 C.m <85°C | sim°C
~55°C
Ran Maximum “ON’* Resistance - Vin= Vi ot Viy 45 0.0 190 240 280 Q
| vis=Vee te Vee 45 | ~45 120 150 170
. 1§ 52.0 mA (Figures 1, 2] 6.0 | -6.0 100 125 140
Vin= V) or Viy 45 0.0 150 190 0
Vig = Vg or Vgg (Endpoints) 45 | -45 100 125 140
15 £2.0 mA (Figures 1, 2) 60 | ~6.0 80 100 18
3Ry | Maximum ODittarence In “"ON"* Vin= Vit o ViR 4.5 0.0 kY 35 40 Q
Rasistance Batween Any Two Channels | Vig = 1/2 (Ve - Veg) 4.5 | -45 12 15 18
7 in the Sama Package 15520 mA 8.0 -68.0 ? 12 14
[ Magimum Ot Channat Leskage Vin V) of Viyy nA
Crresnt, Any One Chaonet VI0 = Ve - VEE 8.0 -6.0 0.1 0.5 1.0
! - Switch Ot (Figure J)
E Masimurn OH-Chanrel Loekage Vin= Vit or Vi ]
! 1 Cyrrent, Cormman Chanrel vig = Ve - Ve
HC &M | Switeh OH (Figure 41 80 | -60 0.2 20 40
HC 40N 80 -8.0 0.1 1.0 '*/_‘)'0
HCA0%) 6.0 | -8.0 0.1 1.0 20 .
lon Masimum On-Channel Laskage Vin=Vig or Vin A
Current, Channet to Channel Switch to Switch « Voo = Veg
HC4051 | (Figure 5 80 | -6.0 0.2 2.0 40
HC4052 . 80 | -6.0 0.1 1.0 20
HC4053 | 60 | -8.0 0.1 1.0 20

AC ELECTRICAL CHARACTERISTICS (C( =50 pF, Input t, = t; = 6 ns)

V‘ Guaranteed Limit
Symbol Paramaeter . . cc . Unit
, : v [ BClo |l e | s1mec
. -55°C
tpL M. | Maximum Propagation Dolay, Chunnel-Select.to Anslog Qutput 2.0 370 465 550 ns
tPML (Figure 9) 4.5 74 a3 110
. 6.0 & n 4 )
g, | Maximum Propagation Delay, Aralog Input 1o Anslog Output 2.0 60 7% 90 ns
[TI%% (Figurs 10} : 45 12 15 18
8.0 10 13 15
tprz. | Masimum Propagation Detay, Enable to Analog Qutput 2.0 20 "’. 364 430 ns
P2 {Figure 11} a5 58 73 88
6.0 49 62 73
tp2e. | Masimum Propagation Delay, Enable to Analog Output 2.0 s 45 515 n
tP2M {Figure 11} 45 89 87 103
8.0 59 74 87
Cin Maxl Input Ct . Channel-Select or Enable Inputs - 10 10 10 pf
Ciyo | Maximumn Capacitance Anatog 10 | Al Switchas Ott - 35 35 » of
' Common 0/1: HC4051 . - 130 130 130
HCA052 80 80 80
. HC4053 50 50 %0
Fredthrough ) -~ 1.0 1.0 1.0
NOTES: . ' '
1. For prof.agation delays with loads other than 50 pF, see Chapter 4.
2. Infosmation on typical pacamatric velues can be lound in Chapter 4.
‘e
Cpp | Power Dissipation Capacitance (Per Package) (Figure 1) Typleal @ 28°C, Vo =B5.0 V. Vggm0 V
‘| Usad to determine tha no-loed dynamic power consumption: H
Pp=Cpp Vcczi +lce Vee 45 (HC4051) of
For losd considerations, see Chapter 4, 80 {HC4052)
. . 45 {(HC4053}

5 S
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MC54/74HCA4051¢MC54/74H C4052 MC54/74HCA4053

ADDITIONAL APPLICATION CHARACTERISTICS (GND = 0.0 V) ) ‘:p

Umit®

Symbol Psrameter Test Condition VSC VSE %°C Unit
S4/74HC |
BW {Masimun Qn-Channel Bandwidth or tin =} MH2 Sine Wave 51 52 S3 MHz
Minimum Frequency Response . Adijust £, Voltage to Qutan 0 ¢Bm at VOS
(Figure 8} Increasa fyy Fraquency Uati d8 Maetes 225 | -22561 80 95 120
Reads -3 dB8 . L} 45 | -450} 80 95 120
Ry =500, CL«10pF] 600 | -800| 80 96 120
- Off Chennel Fesdtivough leolation lin® Sirn Wave d8
(Figure 21 Adjust f, Voltage to Obtain 0 4B at v.s : .
fin=108HL, R =@0M), C o5 pF} 225 | -2.26 -50 B
450 | -4.50 -50
8.00 } -6.00 -50
fia® 1.0 MHz, R =501, Cy =10pF}| 226 | -2.25 -4
45 | —4.5 -4
8.00 | -8.00 - 40
- Feadthiough Nuise, Channel Select Input | Vi, s 1 MHz Square Wave mvpp
{ty=tg=6 na)
to Common O/} Adjust Ry 8t Setup so that i -o A
(Figure 81 Enable = GND 226 | -2.28 b1
R =0000,C_ =60pF| 450 | -4.% 108
8.00 | -6.00 ]
R ~10Kk0, C =10pF| 225 | -2.25 k
460 | ~4.50 145 -
6.00 | -8.00 190
~ | Crosstak B Any Two Switch fin = Sine Wave a8
|Figure 12) Adjust § Voitage to Obtain 0 dBm at V(g
(Test idoes not apply to HC4061} fin = 10 kHz, Ry =600 1, Cy 450 pF 225 | -2.25 -50
450 | -4.5 -5
8.00 | -6.00 -50
fin=1 MHz, Ry 50 Q, =10 pF 225 | -2.25 -60
450 | ~4.5 -60
6.00 | -6.00 - 60
THO | Total Harmonic Distortion tin= | kHz, Ry = 10k}, C » 50 pF bY
(Figum 14) THO = THDMgasured = THOSource
V|g = 4.0 Vpp sine wave| 2.25 | -2.25 0.10
Vig #8.0 Vpp sine wave | 4.50 | -4.50 0.08
Vig ~ 11.0 Vpp sino wave| 6.00 | -6.00 0.6 -
¢ e nat lusl- ] l‘olmmmod by desiyh and varilied by quai-fication.

MOTOROLA HIGH.-SPEED CMOS LOGIC DATA
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MC54/74HC4051+MC54/74H C4052+MC54/74HC4053
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Figure 1d. Typical On Rasistance, Voc-VEg=3.0V
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MC54/74HCA051eMC54/74HCA052eMCB4/74HC4053
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Figure 3. Marimum Off Channel Leakage Current,
Any One Channel, Test Set-Up
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. Figure 4. Maximum OH.Channol Loakage Current,
Common Channel, Test Set-Up
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Figure 6. Marimum On Channel Leakage Current,

*incliudes all probe end jig capacitance.
Channel to Channel, Taest Saet-Up

Figure-8. Maximum On-Channel Bandwidth,
Test Set-Up

T
"y J Vos
" T vee
0.1 4t 16
ta 0——| - + 7] ~
- k- * l METER -[——«m—— Lowor] COMMON 08y
. ANALOG WO
18 , CL' :: My = m u‘ C‘ R POINT
= s :_.r' = ..[ " I
e ’ A s - ?_-. .
L)
" Vo5 | M2 : " Yee -
Yy = ty=tg=6ns
CHANNEL SELECT vee
Yy or Viy

- . Vi ¥ =
m ) CHANNEL SELECT
GND

*Includes all probe and ji) capacitancs.

Figura 8. Feadthrgugh Noisae, Channel Seloct to
Commaon Out, Test Set-Up

®Includes all probe and jig capacitance. -

Figure 7. Oi1-Chennel Feedthrough isolintion,
Test Set-Up
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A
Ve 16
c m COMMON 08 yeqy
romT
) ANALOG 110 &
. —- Voo r—_
CHANNEL SELECT 50% — . =
GND ’
L U] Lt ]
ANALOG OUT 50% : =
I l I I CHANNEL SELECT
*includes all probe and jig capacitance.
figure 3a. Propagation Delays,
Channal Select to Analog Out Figure 9b. Propagation Delay, Test Set-Up Channel
Select to Analog Out
.- Vee
15
- v L L _swawsuo v | COMMON O rest
gk - fsos . —J _[ Point
— GND 0*
PN P [ <=
. 7
ARALOG OUT 50% ]
- -
. ®Includes ol probe and jig capacitance.
Figure 10a. Propagation Delays, -
Analog In to Analog Out Figure 10b. Prapagation Delay, Test Set-Up
' Analog In g0 Analog Out
POSITION 1 WHEN TESTING tpuz ANC tpgy
® = POSITION 2 WHEN TESTING tpz AND tppy
vee " H
[NABLE 50N ) @ 1. e 2
— GND vee ® ] 16 s
[
1 — p— ANALOG TEST
e _ WG o —'l Onio#f } POINT
ANALOG IMPLOANCE ®.T_ gy
our 0N —vy =
— M =
ez [ LIS R
—Von v,
ANALOG 90% !
our HIGH !
IMPEOANCE =
Figure 11a. Propagsation Dalays, .
Enabla to Analog Out Figure 11b. Propagation Delay, Test Set-Up
. Enable to Analog Out
. MOTOROLA HIGH-SPEED CMOS LOGIC DATA..
o RX = s T —~——
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LN Ys

r e vee
18

TR -L.r;;.j, : vas

R, -y

G T . b i6
. } c t
v . N
—a e : +{ on orf

.
Ao b ] — , o nC
. e s ‘w [orion | |comwon
¥ ' Moozzge 3w ¢ =
6 Yoo
H "—1
) = = SO 8 1

i

' . CHANNEL SELECT
®Inchudes ait probe and g Capecitance.

Figure 12. Crosstalk Between Any Two Switches,

Test Set-Up o . Figura 13. Poqln}_a.r Dissipation Capac‘ilance.zul Set-Up
0T
[\ FUNDAMENTAL FREQUENCY . 1
vi§ . 'fc_’ Yos -10 T :
0 b4 -V A SRS SUL - }ee
18 3 H
. . H |
10,6 1o 3 L e
1y v—i —-[_T_}— DISTORTION a0 U0 SUOUO SR S
METER R i
L3 c‘- [ JY/] EET . TR S S -T..;,..-.iili‘;l;:{rA... PR S
B

— SOl{RCE .

s = T -60 . »
b . .10 V_ B _A ‘
¢ -80 /v A- AV ;-~-—‘_[~ -
Ve v L - .90 RLEN 81'4 . | '

- 100 L i

10 . 2.0 : 31
FREQUENCY aaitst

®includes 48 prabe and jig capacitance.

Figure 14a. Total Harrmonic Distortion, Test Set-Up Figure 14b. Plot, Harmonic Distortion

T B R
MOTOROLA HIGH-SPEED CMOS LOGIC DATA
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APPLICATIONS INFORMATION

re o ninnel Salect ard Ehatle control ping shoukd be at
Aot SN0 e laveds Vo e being tegogrized as a logic
st and GROE e res agoesed 18 3 iogqe 10w In this edampie:

Vet BV lugic hhgh
GND -0V - logec low

The macununy analog voltage swings are deterimined by the
supply voltaqer. VEE and VEE. Tha positive peak anatog volt.
age should not exceed V. Similarly, the negative peak an-
alog voltage should not go below Vgg. In this example, the
afference between Ve and Vg is ten volts. Therefore, using
the cantiguratian in Figure 15, 3 maximum analog signal of

ten volts peak-to-peak can be controlled. Unused analog in-
puts/outputs may he left floating (i.e., not connacted). How-
ever, tying unused analog inputs and outputs to V¢ or GND
through a low value resistor helps minimire Crosstalk and
feedthrough noisn that may be picked-up by an unused switch.,
Although used here, balanced suppiies ate nat a requira.
ment, The only constraints on the power suppiies are that,

Vee - GND =2 to 6 volts
Vgg~-GND =0 to -6 volts
Vee - VEE =2 to 12 volts
and Veg sGND

When voliage transients above VCC and/at batow Vig ae
anticipated on the analog channels, externat Garmanium
or Schottky diodes {Dy) are recommended as shown in
Figure 16. These diodes should be able to absorh the maximum
anticipated current surges during clipping.

vee
*SV
veg I ivcc
g — % ) — e 5¥ 0 16 : o,
ANALOG r‘m '} ANALOG { ONIOFF }
v SGNAL | Led | SIGAAL ] ) o, — \
1 . . t
yy - ) —-5Y ¥
v 13
3 U] 10 ExTEANAL €
18 CMOS CIRCUITRY 7
0105V DIGITAL - -
§ 9 SIGNMLS ' i—- 8
Savy = Vie =
X
: ) . Figure 16. External Germanium or Schottky
Figure 15. Application Example Clipping Dlodes
-+ ¥ ‘ +5¥
Ly - v — 8y 5 — ,sr__l — 5V
ANALOG ANALOG  / AYALOG ANALOG Z \
ety o ——
SIGNAL SIGNAL SIGNAL SIGNAL
g o— . ) ‘sv\ .."-"(l Vg — == - Vgt
] ]
«)_ 2 >
rRR2 A | : {*lsv
n ‘ ] n !
1 USTTL NMOS 10 i i LSTT NMOS
CIACUITAY y A CIRCUATRY
_ ) 9 8 9 <
Viey L _~ Vee = LA +
= *2K5A 510K = LBUFFER -

. Uslnq‘ Pull-Up Resistors

b. Using HCT Interface

_Figure 17. Interfacing LSTTL/NMOS to CMOS Inputs

'MOTOROLA HIGH-SPEED CMOS LOGIC DATA
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FUNCTION DIAGRAM, HC4061 - .
1l ~, LveL 9 __4 >_ LE )
. [ SHETER @ D ! Ef @

(S

19 ~ I et :
e P sitgn |

e T

s [T : Ly -
ENABLE SHFTEA | [ )D——0| >—d _>°-__—J %——
‘ . —D 't E ! : 4

i
t

FUNCTION DIAGRAM, HCA4052

10 LEVEL 12
L4 ~ [13]}
vamy - \1.._-._-_____._._..-({>_4
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FUNCTION DIAGRAM, HCAO61Y

~ fY
/ ”* o< X ?— & i : LEVEL 13 0
s SR g

FUNCTION DIAGRAM, HCAOG3

ENABLE > w o> I

FUNCTION DIAGRAM: HC4052

[T SO R . . 2
SHFTER : - - X0
' ; Se . 13

v "
e ] DT 2 8.
D = w iR L : 3




*SN54AHCT595, SN74AHCT595
8-BIT SHIFT REGISTERS
WITH 3-STATE OUTPUT REGISTERS

SCLS374A - MAY 1997 - REVISED JUNE 1997

® Inputs Are TTL-Voltage Compatible sAN:MHcrsss e ; OR wR P:ﬁ':ﬁge
® EPIC™ (Enhanced-Performance Implanted SNT4AHCTSSS .. E.IPC',: V;ENV'V)O KAGE
CMOS) Process v,
® 8-Blt Serial-In, Paralle!-Out Shift Qg []1 16]] Vee
® Shift Register Has Direct Clear gc g2 s % 22;:;
® Package Qptions Include Plastic QD E i :; o8
Small-Outline (D), Shrink Small-Outline OE ds 12 row
(DB), Thin Shrink Small-Outline (PW), and a F i 1) SRCLK
Ceramic Flat (W) Packages, Ceramic Chip G )
Carriers (FK), and Standard Plastic (N) and Quqfl7 10 SRCLR
Ceramic (J) 300-mil DIPs GND (I8 sl Oy
description SNS4AHCTS95 . . . FK PACKAGE
13
The 'AHCTS95 contain an 8bit seriakin, (ToP VIEW
parallel-out shift register that feeds an 8-bit D-type 00 g 29 dt

storage register. The storage register has parallel ‘
3-state outputs. Separate clocks are provided for - Q 3 212019 [ sen
both the shilt and storage register. The shift . “oH4 el 5=
register has a direct overriding clear (SRCLR) Qe t's 17(] OF
input, sertal (SER) input, and serial outputs for NCle 16L§ NC
cascading. ¥/hen the output-enabte (OE) input is . Ce 7 15 RCLK
Mgh, the outputs are in the high-impedance state. Qa8 0y 1205 Y SHCLK
Both the shift register clock (RCLK) and storage :‘?Z‘n?

ragistar clock (SRCLK) are positive-edge % g Zs ‘d

triggored. It both clocks are connected together, i5>

the shift register is always one clock pulse ahead

of the storage register. NC < No internal connaction

Y3

The SNS4AHCT595 is characterized for operation over the full military téf";\perature range ol -55°C to 125°C,
The SN74AHCTS95 is characterized for operation from —40°C to 85°C. .

EPIC is a trademark of Texas Instruments Incorporated.

wm m l::: n::a;: N Copyright © 1997, Texas Instruments Incorporated
St W Texas
INSTRUMENTS

POST OFFICE BOX 655303 ® DALLAS, TEXAS 75205 3-461
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SN54AHCT595, SN74AHCT595
8-BIT SHIFT REGISTERS
WITH 3-STATE OUTPUT REGISTERS

SCLS374A — MAY 1897 - REVISED JUNE 1997

logic symboit
. 13
OE EN3
12
RCLK > C2
1 SRGS
SRCLA —-“—-—B R
SRCLK ——————b> c1/—>
14 ‘- s 15
SER 10 20 v p QA
Qs
2 Qa
3 9
Qo
u Q
5 QE
8 oF
7 %
20 v . Qx
Qw’
1 This symbol is in a;:cordanco with ANSIIEEE Std 91-1984 and IEC Publication 617-12.
Pin numbers shown are for the D, DB, J, N, PW, and W packages.
¥ 13
EXAS
INSTRUMENTS
3-462
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? SN54AHCTS595, SN74AHCTS95
8-BIT SHIFT REGISTERS
WITH 3-STATE OUTPUT REGISTERS

SCLSI74A - MAY 1997 - REVISED JUNF 1997

logic diagram (positive logic)

>

o 2
RCeLK —12
SHELR —2

o

SACLK —"————-Do—

Do

14 *
SER 10 F 3R 15
—t> ¢t p—C}> C3 C Qaa
¢-—————o|R as
E 2s 3
2R b 3R 1
> 2 > C3 {——— Qg
¢ R as
C 2s ] p
2R D 3R 2
0 3> C2 —> C3 Q¢
¢ R s
E 2s 3
2R D 3R 3
> C2 —C> C3 Qp
¢ R 3s;
l: 2s ]
R’ p 3R 4
‘ > C2 —0}> C3 Qe
> R s .
[: 28 )
2R b 3R s
4> c2 +—cbc3 ar
* <R I as
[_‘ 2s 4
2R P IR
p--t- ————<C}> C2 o—cb>c3 p—< ———-— Qg
¢ F« s
(: 2s
2R p- IR 7
}> C2 —Ck> C3 Qy
—cir s
9 _ oy
Pin numbers shown are for the O. DB, J. N. PW, and W packages.
"») TEXAS
INSTRUMENTS
POST OFFICE BOX 855303 ® DALLAS, TEXAS 75265 3463
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SN54AHCT595, SN74AHCT595
8-BIT SHIFT REGISTERS
WITH 3-STATE OUTPUT REGISTERS

SCLSJ74A - MAY 1997 - REVISED JUNE 1997

absolute maximum ratings over operating free-air temperature ranget

Supply vollage range, Voo
Input voltage tange, V) (see Note 1)
Outpul vaitage range, Vo (see Note 1)
input clamp current, I (Vy < 0)
Quiptl clnp curtent, lok (Vo < 0 or Vg > Vi)
Continuous output current, lg (Vo = 0to Vi)
Continuous current through Vg or GND
Package thermal impedance, 8 (see Note 2): D package
OB package
N package
PW package
Storage temperature range, Tsig

-05Vio7V
. ~05Vwo7Vv

_05VioVeg « 05V

-20 mA
12C mA
125 mA
. t50 mA
. N3 CwW

149°C/W
-65°C to 150°C

1 Stresses beyond those listed under *absolute maximum ratings” may cause permanent damage to the device. These ara stress ratings only, and
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliabiinty.

NOTES:

1. The input and outpul voitage ratings may be exceaded if the input and output currént ratings are observed.

2. The package thermal impedance is calculated in accordance with JESD 51, except for through-hole packages, which use a trace

length of zaro.

recommended operating conditions (see Note 3)

SNS4AHCT595 | SN74AHCTSSS UNIT
. MIN MAX MIN MAX
Vcc  Supply voltage LN 4.5 5.5 4.5 5.5 v
ViH High-level input voltage 2 2 v
ViL Low-level input voltage 0.8 0.8 v
A\ Input voltage v . 0 58 0 5.5 v
Vo Output voltage 0 Vee 0 Vce v
loH High-level output current -8 -8 mA
loL Low-level oulput current 8 8| mA
AVAv  Input transition rise or fall rate 20 20| nsV
Ta Operating free-air temperature -55 125 -40 85| *C
NOTE 3: Unused inputs must be held high or low to prevent them from floating.

electrical characteristics over recommended operating free-air temperature range (unless

otherwise noted)

Ta=25°C SNSJAHCT595 | SN74AHCTS95
PARAMETER TEST CONDITIONS Vee UNIT
MIN  TYP MAX MIN MAX MIN MAX
[ -50 4.4 45 4.4 4.4
VoH OH = 50 uA a5V v
IOH = ~8 mA 3.94 3.8 18
[ 50 0.1 0.1 0.1
VoL oL = %0uA a5V v
loL =8 mA 0.36 0.44 0.44
] Vi = Vgg or GND 55V 0.1 t1 t1 uA
Icc V| = Vg or GND, lp=0 55V 4 A0 40 A
Oneinput at 3.4 V,
A'Cct Other inputs at Vo or GND 55V 1.35 15 1.5 mA
Ci V) =Vcg or GND 5V 2 10 10 pF

% This is tha increase in supply current for each input at one of the specitied TTL voltage levels rather than 0 V or vee-

3-464
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" SN54AHCT595, SN74AHCT595
8-BIT SHIFT REGISTERS

WITH 3-STATE OUTPUT REGISTERS

SCLS374A - MAY 1997 - REVISED JUNE 1997

timing requirements over recommended operating free-air temperature range,
Vec =5V 0.5V (unless otherwise noted) (see Figure 1)

Ta =25°C SNS4AHCTS595 | SN74AHCTS95 UNIT
MIN  MAX MIN MAX MIN MAX
SACLK high or low 5 5 5
w Puise duration RCLK high or low 5 5 5 ns
SACLA low 5 5 5
SER befors SRCLKT 3 3 3
. Setuo f SACLKT before ACLKTT 5 5 5
su etup time SACLA low befora RCLKT 5 5 5 ne
SACLA hign (inactive) before SRCLKT 2.5 25 25
SER after SRCLKT 2 2 2
I Hold time SRCLKT after RCLKT 0 0 0 ns
SRCLR low after RCLKT 0 0 0

{ This setup time ansuras tha output register seas stablerdata from the shift-register outputs. The clocks may be tied together, in which case the
output ragistar is noe clock pulse behind the shift ragister.

switching characteristics over recommended operating free-air temperature range,
Vee 25V 1 0.5V (unless otherwise noted) (see Figure 1)

SNS4AMCTEON
FROM " T0 LOAD "
PARAMETER (INPUT) (ouTPUT CAPACITANCE Ta=25C wr o aax| N7
MiIN TYP MAX
Cy = 15 pF* 135 185 "a
fmax MH,
C = 50 pF 95 155 05
'PLH” Cr =15 oF 54 74 1 B
na
tPHL® ACLK Qa-0H L=toep % 54 74 1 8%
PLH" 82 82 1 94
. CL=15pF ns
teHL” SReLK O L= 62 82| 1 94
tpHL® SRCLR Gy CL=15pF 5.9 8 1 9.1 ns
PZH" — 438 8.6 1 10
CL=15pF ns
1pzL° O€ Qa-On L=1oe 48 86] 1 10
PHZ’ —
[e]3 Qa-Q CL=15pF ns
Lz A-QH
tPLH 8.9 9.4 1 10.5
C =50 pF ns
tPHL ReLK Qa-On L=%0Pp 69 94 1 105
1PLH 7.7 10.2 1 11.4
. CiL =50pF ns
PHL SRCLK QOn L=30p 77 102 T 1.4
1PHL, §ACLA Qu Cy =50 pF 74 10 1 11| ns
tPZH — . 8.3 10.6 1 12
C_ =50pF ns
P2L O QaA-CH L=>0P 83 108 T 12
tPHZ — 76 103 1 n
Ci =50 pF ns
tpLz OE 0a-QH L=>oe 7.6 103 1 "
* On products compliant to MIL-PRF-38535. this paramaeter is ensured but not production tested.
‘b TEXAS
INSTRUMENTS
POST OFFICE BOX 655303 ® DALLAS. TEXAS 75265 3-465
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SN54AHCT595, SN74AHCT595
8-BIT SHIFT REGISTERS

WITH 3-STATE OUTPUT REGISTERS

SCLS374A ~ MAY 1997 - REVISED JUNE 1997

switching characteristics over recommended operating free-air temperature range,
Vee =5 V0.5 V (unless otherwise noted) (see Figure 1)

SN74AHCTS595
FROM TO LOAD
ARA =
PARAMETER (INPUT) (OUTPUT) CAPACITANCE Ta=25C min max | N7
MIN TYP MAX
= 15 pF 135 185 115
fmax CL=15p MHZ
Cy = 50 pF 95 155 85
T tpLH 5.4 7.4 1 8.5
C = ¥50F ns
tPHL - RCLK QA-CH L=re 5.4 7.4 1 85
tPLH 62 82] . .t 94
9 Cp = 15pF ns
1PHL SRCLK On L=13p 62 82 1 94
tPHL SRCLR Qw CL=15pF -.5.9 8 1 91| ns |
tp7H ] 4.8 8.6 1 10
Cy =15pF n
tPzL CE Oa-CH L=1oe 48 86 T 0]
tPHZ ’
—= O€ Q-0 CL=150F ns
.z A™H |
tPLH - A Gt « 50 oF 69 9.4 1 _ost
oL LK Qa=0H L e509 69 9.4 1105
tPLH 77 10.2 1 114
‘ . Cy = 50 pF ns
PHL SRCLK On L=>0P 77 102 T 14
tPHL SACLR . On’ Cp = 50 pF 7.4 10 1 1.1 ns
1PZH * 83 106 1 12
Cy = S0pF ns
tpzL O€ 0a-On L=30p 83 106 1 12
i 76 10.3 1 1A
FHZ OE . Qa-QH CL =S50 pF ns
tpLz - 76 103 1 1"
output-skew characteristics, Ci_ = 50 pF (see Note 4)
SN74AHCT595 i
PARAMETER vee Ta=25C UNIT
MIN  MAX
MIN  MAX
Isk(o)  Output skow 5V:05V 1 1 ns
NOTE 4: Charactoristics are determined during product characterization and ensuredby design. '
noise characteristics, Voo =5 V, C = 50 pF, T = 25°C (see Note 5)
SN74AKHCTS9S
PARAMETER UNIT
MIN MAX
Vou(p) Quiet output, maximum dynamic VoL 0.8 v
VoL(v) Quiet output, minimum dynamic VoL -0.8 v
VOH(v} Quiet output, minimum dynamic Vo v
ViH(D)  High-lavel dynamic input voltage 2 \
ViL(D) Low-level dynamic input voltage 0.8 v 1
NOTE 5: Charactoristics are determined during product characterization and ensured by design for surface-mount packages only.
operating characteristics, Vgc =5V, Tq = 25°C
PARAMETER TEST CONDITIONS TYP | UNIT
"l"' Pawen Qimprabion «apraotance No lvad. te 1 M2 nl 44
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+ SNS4AHCTS95, SN74AHCTS595
8-BIT SHIFT REGISTERS
WITH 3-STATE OUTPUT REGISTERS

SCLS374A - MAY 1997 - REVISED JUNE 1997

PARAMETER MEASUREMENT INFORMATION

o Vee
1k $1 /7 o Open
O GND

From Output
Under Test

&

(see Note A

=

it

LOAD CIRCUIT

i

—_—
—} I( ‘)5( v
Input 15V 1.5V
- oV
VOLTAGE WAVEFORMS
PULSE DURATION

Input 15V 15v

o
<

1 |
tpLy —i¢——» —p— tppy

VOLTAGE WAVEFORMS
OELAY TIMES

NOTES: A. Cy includas probe and jig capacdance.

TEST S1
tPLHAPHL Open
tpLztPZL Vee
tPHZAPZH GND
——=3V
Timing Input ?‘ 18V ;
{ oV
Mty
tsu —k—ﬂ |
| pr————] = ———— v
Data Input 1.5Y 15V
oV
VOLTAGE WAVEFORMS
SETUP AND HOLD TIMES
Output Control 3V
(low-level. 1.5V 1.5v .
enabling) —— s — OV
. : ] — |
Output 'P2L —j h N ez
Wavetorm 1 | ! ! =Vce
S1atVee sa%Vee Vv 03V
(see Note B) ! o vou
. I -
tpzy 9 M~ P (¢ tpnz
Output : e —— VOH
Waveform 2 Vor -0.3V
S1 8t GND ) # s0% vee \-\ OH
(see Note B) "~ -ov
VOLTAGE WAVEFORMS
ENABLE AND DISABLE TIMES

B. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the outpu? controi.

Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control.
C. Altinpul pulses are supy.lied by generators having the following characteristics: PRR < 1 MH2, Zo =50 0, tr = 3ns, tf = 3 ns.
D. The outputs are measurid one at a ime with one input transition per measurement.

Flgure 1. Load Circulit and Voltage Waveforms

‘Q‘ TEXAS
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BIODATA

NAMA : RONALDUS FANCY D.
NRP : 5103096056
TEMPAT/TGL LAHIR : RUTENG-FLORES,

21 NOVEMBER 1976

ALAMAT : JL. RUNGKUT ASRI BARAT 1/54
SURABAYA
NO. TELEPON : 8706629

RIWAYAT PENDIDIKAN :

e TAHUN 1990 LULUS SDK KUMBA 1 RUTENG

e TAHUN 1993 LULUS SMPK IMMACULATA RUTENG

e TAHUN 1996 LULUS SMA NEGERI 17 SURABAYA

e TAHUN 2001 LULUS SARJANA FAKULTAS TEKNIK JURUSAN TEKNIK
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