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Foto Alat Keseluruban 

Input 
Tampilan Oscilloscope Input dari Audio Generator (Chanel J) dan Output alat 

(Chanel2 ) 
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PROGRAM MICROCONTROLLER AT89C51 

;p1.0 = selck 
;p1.1 = rclk 
; p 1 .2 = serch 12 
;p1.3 = serch34 
; p 1.4 = serch56 
;p1.5 = serch78 
;p1.6 = elk 12C 
;p1.7 = sda 12C 

;pa = simulasi Icd = p2 
;pb = simulasi tombol = p3.3 & p3.4 

pa equ 4000h 
pb equ 4001h 
pc equ 4002h 
pew equ 4003h 
ew equ 82h 

ch12 equ 08h 
eh34 equ 09h 
ch56 equ Oah 
ch78 equ Obh 
band equ Och 
free equ Odh 
data equ Oeh 
memory equ Oth 

org 2000h 
ajmp mulai 

org 2100h 
----------------------------------

DELAY 4 mS 
----------------------------------, 
DELAY4M MOV R7,#70 
DEL4M MOV R6,#250 

DJNZ R6,$ 
DJNZ R7,DEL4M 
RET 

P I! }( P I) " t '- ~ ~ A ,.., 
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START 
, 
START SETS P1.7 ;START CONDITION I SCLOCK HIGH 

STOP 

CLR P1.6 
SETS P1.6 
CLR P1.7 
CLR P1.6 
RET 

, 
;SCLOCK HI TO START CONDITION 
;SDA HI TO LOW TO START CONDITION 

-----------------------, 
STOP SETS P1.6 ;STOP CONDITION I SCLOCK HIGH 

SETB P1.7 
RET 

PROTOCOL WRITE 
-----------------------, 
PROTOCOL MOV R2,#8 
TERUS RLC A 

MOV P1.7,C 
SETS P1.6 
CLR P1.6 
DJNZ R2,TERUS 
SETS P1.7 
SETS P1.6 
MOV C,P1.7 
CLR P1.6 
CLR P1.7 
RET 

WRITE 
, 

'''ACK'' SAVED IN CARRY , 

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,$ 
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RET 

READ 
, 
READ ACALL START 

MOV A,#OAOH ;CODE WRITE UTK MENENTUKAN ALAMAT 
ACALL PROTOCOL 
MOV A,MEMORY 
ACALL PROTOCOL 
ACALL START 
MOV A,#OA 1 H ;CODE SACA MEMORY 
ACALL PROTOCOL 
MOV R2,#8 
SETS P1.7 ;SDA --> INPUT 

BACA SETB P1.6 
MOV C,P1.7 
RLC A 
CLR P1.6 
DJNZ R2,SACA 
SETB P1.7 ;CEK "NO ACK" 
SETS P1.6 
CLR P1.6 
CLR P1.7 
ACALL STOP 
MOV DATA,A 
RET 

DELAY ( 2 SECON ) 
, 
DELAY2 
DELS 
DEL6 

, 

MOV RS,#3 
MOV R6,#2S0 
MOV R7,#2S0 
DJNZ R7,$ 
DJNZ R6,DEL6 
DJNZ RS,DELS 
RET 

; ENABLE PULSE for LCD 
------------------------------, 
ENABLE MOV DPTR,#PA 

ANL A,#OFH 
MOVX @DPTR,A 
ORL A,#20H 
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, 

MOVX @DPTR,A 
ANL A,#OFH 
MOVX @DPTR,A 
ACALL DELAY4M 
RET 

CONTROL LCD 
------------------------------
LCDCONTROL MOV FREE,A 

, 

SWAP A 
ACALL ENABLE 
MOV A,FREE 
ACALL ENABLE 
RET 

INISILISASI LCD 4 BIT 

INITLCD4BIT MOV DPTR,#PA 
MOV R5,#3 

WAIT MOV A,#3H 
MOVX @DPTR,A 
ORL A,#20H 
MOVX @DPTR,A 
ANL A,#OFH 
MOVX @DPTR,A 
ACALL DELAY 4M 
DJNZ R5,WAIT 

WAITFUNCT MOV A,#2H 
MOVX @DPTR,A 
ORL A,#20H 
MOVX @DPTR,A 
ANL A,#OFH 
MOVX @DPTR,A 
ACALL DELAY 4M 

;FUNCTION SET 

MOV A,#2FH ;FUNCTIONSET 
ACALL LCDCONTROL 
MOV A,#OCH ;DISPLAY ON 
ACALL LCDCONTROL 
MOV A,#01H ;DISPLAY CLEAR 
ACALL LCDCONTROL 
MOV A,#06H ;ENTRY 

4 



ACALL LCDCONTROL 
RET 

CETAK TO LCD 
------------------------------, 

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

DISPLAY LCD 
, 
LCD MOV DPTR,#PA 

, 

MOV FREE,A 
SWAP A 
ACALL CETAK 
MOV A, FREE 
ACALL CETAK 
RET 

delay 

delay mov r7,#250 
dela mov r6,#250 

djnz r6,$ 
djnz r7,dela 
ret 

, 
; loading data equaliser 
, 
loading mov r6,#4 

mov memory,#10h 
mov rO,#08h 

nextload acall read 
inc memory 
mov @rO,data 

;offset address 10h 12C 
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inC rO 
djnz r6,nextload 
ret 

; value of set saved into 12C 

mov rO,#08h 
mov r6,#4 
mov memory,#10h 

nextsave mov data,@rO 
acall write 
inc rO 
inC memory 
djnz r6,nextsave 
ret 

-----------------------------
serial output 

-----------------------------
seriaLout mov r7,#8 
nextserial mov a,ch12 

ric a 
mov p1.2,c 
mov a,ch12 
rl a 
mov ch12,a 

mov a,ch34 
ric a 
mov p1.3,c 
mov a,ch34 
rl a 
mov ch34,a 

mov a,ch56 
ric a 
mov p1.4,c 
mov a,ch56 
rl a 
mov ch56,a 

mov a,ch78 
ric a 
mov p1.5,c 
mov a,ch78 
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rl a 
mov ch78,a 
elr p1.0 ; pulse serclock 
setb p1.0 
djnz r7,nextserial 
clr p1.1 ; lacth enable 
setb p1.1 
ret 

-----------------------------
set equliser 

-----------------------------
set mov a,band 

jz back 
mov dptr,#jumptable 
mov c,acc.O 
mov psw.1,c 
elr c 
dec a 
rrc a 
mov b,#2 
mul ab 
jmp @a+dptr 

back ret 
jumptable ajmp band_ch12 

ajmp band_ch34 
ajmp band_ch56 
ajmp band_ch78 

;------------------------------ Eland 1 ~ 2 ---------------------------------------
band ch12 mov a,ch12 

jnb psw.1,ch __ even12 
inc ch12 
jnb acc.3,pass_ch12 ;cek apakah ch1 = 7 ? 
ani ch12,#OfOh 
ajmp back 

ch_even12 swap a 
inc 
swap 
mov 
jnb 
ani 
ajmp 

a 
a 
ch12,a 
acc.7,pass __ ch12 
ch12,#Ofh 
back 

;cek apakah ch2 = 7 ? 

;-------------------------------- Eland 3 ~ 4 ----------------------------------------
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mov 
jnb 
inc 
jnb 
ani 
ajmp 

a,ch34 
psw.1,ch_even34 
ch34 
acc.3,pass_ch34 
ch34,#OfOh 
back 

ch_even34 swap a 
inc a 
swap a 
mov ch34,a 

;cek apakah ch3 = 7 ? 

jnb acc.7,pass_ch34 ;cek apakah ch4 = 7 ? 
ani ch34,#Ofh 

pass_ch34 ajmp back 
;------------------------------ E3ancl S ~ E3 ---------------------------------------
band_ch5E3 mov a,chSE3 

jnb psw.1 ,ch_evenSE3 
inc chS6 
jnb acc.3,pass_chSE3 ;cek apakah ch1 = 7 ? 
ani chSE3,#OfOh 
ajmp back 

ch_evenSE3 swap a 
inc a 
swap a 
mov chS6,a 
jnb acc.7,pass_chSE3 
ani chS6,#Ofh 

pass_chSE3 ajmp back 
; ------------------------------ E3and 7 & 8 -------------------------------------
band_ch78 mov a,ch78 

jnb psw.1,ch_even78 
inc ch78 
jnb acc.3,pass_ch78 ;cek apakah ch1 = 7 ? 
ani ch78,#OfOh 
ajmp back 

ch_even78 swap a 
inc a 
swap a 
mov ch78,a 
jnb acc.7,pass_ch78 
ani ch78,#Ofh 

pass_ch78 aJmp back 
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select band equaliser 

select_band inc 
mov 
cjne 
mov 

seL bandpres jnb 
ret 

display Icd 
, 

band 
a,band 
a,#9,seLbandpres 
band,#O 
p1.6,$ 

display mov a,#80h 
acall Icdcontrol 
mov a,band 
mov b,#16 
mul ab 

mov dptr,#table_kata 
add a,dpl 
mov dpl,a 
mov a,#O 
addc a,dph 
mov dph,a 
mov r2,#16 

nextchar mov a,#O 
movc a,@a+dptr 
push dph 
push dpl 
acall Icd 
pop dpl 
pop dph 
inc dptr 
djnz r2, nextchar 

mov a,#OcOh 
acall Icdcontrol 
mov r2,#7 

dispblank mov a,#20h 
acall Icd 
djnz r2,dispblank 

mov a,band 

;wait until not keypressed 

;baris 1 

;line 2 

;disp 7th times 

jnz nilaLset ; if no band selection then 
mov r2,#10 ;Icd line 2 blank 

9 



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

nilai_set ;mov c,acc.O 
;mov psw.1,c 
;clr c 
;dec a 
;rrc a 
;mov b,#2 
;mul ab 
;mov dptr,#tabledisp_ch 
;jmp @a+dptr 

escdisplay ret 

table_kata db 'No Band Selected' 
db Band 1 
db Band 2 
db Band 3 
db Band 4 
db Band 5 
db Band 6 
db Band 7 
db Band 8 

tabledisp_ch ajmp loadch12 
ajmp loadch34 
ajmp loadch56 
ajmp loadch78 

; --------------------------- load value ch 12 to Icd ---------------------------------
loadch12 jnb psw.1,evench12 ;ch1 or ch2? 

mov a,ch12 
ani a,#Ofh 
orl a,#30h ;disp number in ASCII 

acall Icd 
ajmp tabledisp_ch 

evench12 mov a,ch12 
swap a 
ani a,#Ofh 
orl a,#30h 
acall Icd 
ajmp tabledisp_ch 

; --------------------------- load value ch34 to Icd --------------------------------------------
loadch34 jnb pSW. 1 ,evench34 ;ch3 or ch4 ? 
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mov a,ch34 
ani a,#Ofh 
orl a,#30h 

acall Icd 
ajmp tabledisp_ch 

evench34 mov a,ch34 
swap a 
ani a,#Ofh 
orl a,#30h 
acall Icd 
ajmp tabledisp_ch 

;disp number in ASCII 

; --------------------------- load value ch56 to Icd ----------------------------------------------
loadch56 jnb psw.1,evench56 ;ch5 or ch6 ? 

mov a,ch56 
ani a,#Ofh 
orl a,#30h ;disp number in ASCII 

acall Icd 
ajmp tabledisp_ch 

evench56 mov a,ch56 
swap a 
ani a,#Ofh 
orl a,#30h 
acall Icd 
ajmp tabledisp_ch 

;--------------------------- load value ch78 to Icd -------------------------------------------
loadch78 jnb psw.1,evench78 ;ch7 or ch8 ? 

mov a,ch78 
ani a,#Ofh 
orl a,#30h ;disp number in ASCII 

acall Icd 
ajmp tabledisp _ ch 

evench78 mov a,ch78 
swap a 
ani a,#Ofh 
orl a,#30h 
acall Icd 
ajmp tabledisp_ch 

main program 
, 
mulai mov sp,#40h 

acall delay 
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mov dptr,#pcw 
mov a,#Cw 
movx @dptr,a 
acall initlcd4bit 
acall loading 
acall serial_out 
mov band,#1 
acall display 
setb p1.6 
setb p1.7 

ulang mov dptr,#pb 
movx a,@dptr 
jb acc.O,cek_set 
;jb p1.6,cek_set ;tombol band ditekan ? 
acall select_band 
acall display 
ajmp ulang 

cek_set jb acc.1,ulang 
;jb p1.7,pas ;tombol set ditekan ? 
acall set 
acall seriaLout 
acall display 
acall saveto_i2c 

pas ajmp ulang 
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atures 
rite Protect Pin for Hardware Data Protection 
- Utilizes Different Array Protection Compared to the AT24C02l041OS 
Iw-voltage and Standard-voltage Operation 
- 5.0 (Vee = 4.5V to 5.5V) 
- 2.7 (Vee = 2.7V to 5.5V) 
- 2.5 (Vee = 2.5V to 5.5V) 
- 1.8 (Vee = 1.SV to 5.5V) 
ernally Organized 256 x 8 (2K), 512 x S (4K) or 1024 x S (SK) 
Mire Serial Interface 
hmitt Trigger, Filtered Inputs for Noise Supperssion 
clirectional Data Transfer Protocol 
o kHz (1.8V, 2.5V, 2.7V) and 400 kHz (5V) Clock Rate 
)yte Page (2K), 16-byte Page (4K, SK) Write Modes 
rtial Page Writes are Allowed 
If-timed Write Cycle (10 ms max) 
)h Reliability 
- Endurance: One Million Write Cycles 
- Data Retention: 100 Years 
- ESD Protection: >30OOV 
tamative Grade and Extended Temperature Devices Available 
ead JEDEC SOIC, 8-pin PDIP, and S-Iead TSSOP Packages 

:;cription 
AT24C02Af04Af08A provides 204814096/8192 bits of serial electrically erasable 
programmable read only memory (EEPROM) organized as 256/51211024 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 
~C02Af04Af08A is available in space saving 8-pin PDIP, 8-lead JEDEC SOIC, 
B-/ead TSSQP (AT24C02Af04A) packages and is accessed via a 2-wire serial 
lace. In addition, the entire family is available in 5.0V (4.5V to 5.5V), 2.7V (2.7V 
W), 2.5V (2.5V to 5.5V) and 1.8V (1.BV to 5.5V) versions. 

Configurations 
Name Function 

·A2 Address Inputs 
r-.. 

~ Serial Data 

Serial Clock Input 
._----

Write Protect 
. 

No Connect 

a-pin PDIP 

AOos VCC 
Al 2 7 WP 
A2 3 6 SCL 

GND 4 5 SDA 

8-lead sOle 

8-lead TSSOP 

vcc 
WP SCL 
SDA 

AOos vee 
Al 2 7 WP 
A2 3 6 SCL 

GND 4 5 SDA 

A mEL ------® 
2-wire Serial 
EEPROM 
2K (256 x 8) 

4K (512 x 8) 

8K (1024 x 8) 

AT24C02A 
AT24C04A 
AT24C08A 

Rev. 0976C··04101 



AlmEl 

)solute Maximum Ratings· 
)erating Temperature .................................. -55°C to + 125°C 

orage Temperature ..................................... -65°C to +150°C 

'Itage on Any Pin 
th Respect to Ground ..................................... -1.0V to +7.0V 

iximum Operating Voltage .......................................... 6.25V 

; Output Curren!... ..................................................... 5.0 rnA 

ock Diagram 
VCC

GND-

WP 

SCl 

SDA 

~~~~~ . 

START 
STOP 
LOGIC 

1 lOAD 

DEVICE 
ADDRESS 

COMPARATOR 

'NOTICE: Stresses beyond those listed under "Absolute 
Maximum Ratings" may cause permanent dam
age to the device. This is a stress rating only an.:! 
functional operation of the device at these or any 
other conditions beyond those indicated in the 
operational sections of this specification is not 
implied. Exposure to absolute maximum rating 
conditions for extended periods may affect device 
reliability. 

1 
SERIAL 

~H.V. PUMPfTlMING CONTROL 
lOGIC 

L 

c~ DATA RECOVERY 

LOAD INC 

I I ~ DATA WOAD I u 
w EEPROM 

ADDR/COUNTER I 0 

x 

D'N 

DOUT 

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

RIAL DATA (SDA): The SDA pin is bidirectional for 
ial 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, AO): The A2. A1 
I AO pins are device address inputs that are hard wired 
the A T24C02A. As many as eight 2K devices may be 
lressed on a single bus system (device addressing is 
~ussed in detail under the Device Addressing section). 

I 
1 

Y DEC SERIAL MUX 

J 
DOUT/ACK 

lOGIC 

I 

The AT24C04A uses the A2 and A 1 inputs for hard wire 
addressing and a total of four 4K devices may be 
addressed on a single bus system. The AO 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 AO and A 1 pins are 
no connects. 

WRITE PROTECT (WP): The AT24C02N04N08A 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 

AT24C02A104A108A ___________ _ 



Features 
• Compatible with MCS-S1'M 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 3-Bit Internal RAM 
• 32 Programmable UO Lines 
• Two 16-B;t Timer/Counters 
• Six Interrupt Sources 
• Programmable Serial Channel 
• Low Power Idle and Power Down Modes 

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'fM 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 a-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 
applications. 

Pin Configurations 

INDEX 
CURN~R 

P1 5 r 1 
foil ti l. 
PI.71 
RSl l 4 

(RXD) P) 0 I 5 
NC l 6 

(TXD) Pl.!1 7 
~)NTO) PJ.2 I 8 
(ilrrl) Pl.) I.. 9 

PQFPITQFP 
O...-N4'") 

0000 

~~~~ 
~MN""'O U0r-Nt") 

... ....:....: .... ...:UUOOCIO 
n.o..D..Q.o..z>n.n.n.a 
JlUILllllllfllLllllll __ , 
44. 3424140:19383136'534 

33 1 po.' (AD4) 
32 ,I PO,S (AD5) 
31 :1 PO.8 (AD6) 
30 -J PO.1 (AIH) 
29 JEAIVPP 
28 _-INC 

27 'I AlEIPROG 
28 IPSEN 

fTO) P3.4 { H) 
25 CIP27 (A15) 
24 ~JP2.6 fA14) 
23 ~-IP2.6 (AI) (T 1) P3 5 I 11 

(continued) 
PDIP/Cerdip 

PI.O { I 
PI.I ( 2 39 
P1.2c 3 38 
P1.3[ • 37 
P1.4C 5 38 
PI.5 L & 35 
P1.8 r 7 34 
Pt.7 I. 8 33 
RST [ 9 32 

(RXO) P3.0 C to 3t 
(TXO) P3.t L: 11 30 
(nmi) P3.2 L 12 29 
(flilTf) P3.3 c 13 28 

(TO) P3.4 L' 14 27 
(TI) P3.S L 15 2& 

(WR") P3.6L 16 25 
(R1r) P3.1l 17 24 

XTAl2 L 16 23 
XTALl [ 19 22 

GilD L 20 21 

PLCC/LCC 

·1 vee 
PO.O (ADO) 
PO.l (A01) 

, PO.2 (A02) 
.:J PO.3 (A03) 
-I PU.4 (A04) 
] PO.S (ADS) 

, PO.& (AD6) 
.J PO.1 (AD7) 
J ITlvpp 
=1 ALE/I'lfOG 
~ 

:I P2. 7 
-I P2.& 
_I P2.S 

I P2" 
J P2.3 
I P2.2 
I P2.1 

j P2.0 

(.015) 
(AI4) 
(.013) 
(A12) 
(All) 
(AIO) 
(A9) 
IA8) 

PO,4 (AD4) 
PO .• (AD5) 
PO fi (AD6) 
po.7 (AD7) 
EAIVPP 
He 
AlEI~ 
PSEN 
P27 (AI5) 
P2 ti (A 14) 
P2 .• (AI) 

8-Bit 
Microcontroller 
with 4 Kbytes 
Flash 

AT89C51 
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Block Diagram 

GND 

+ 

P"S~ .... : 
IlE/PROG ..... : 

lOA I Vpp : 

RST ._. __ .• -

~~--------------------------------

TIMING 
AND 

CONTROL 
INSTRUCTION 

REGISTER 

AT89C51 

POD - PD.7 P2.D - P2.7 

P1.D - PH P3.0 - P3.7 

BUFFER r -_.-
PC 

INCREMENTER 

PROGRAM 
COUNTER 

- - ~I-DPT----lR r----



lescription (Continued) 
1e AT89C51 provides the following standard features: 4 
oytes of Flash, 128 bytes of RAM, 32110 lines, two 16-bit 
ner/counters, a five vector 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 
~o software selectable power saving modes. The Idle 
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 
Ie next hardware reset. 

tin Description 
cc 
,upply voltage. 

iND 

;round. 

'ort 0 

'ort 0 is an 8-bit open drain bidirectional I/O port. As an 
lutput port each pin can sink eight TTL inputs. When 1s 
Ire written to port 0 pins, the pins can be used as high-im
ledance inputs. 

)ort 0 may also be configured to be the multiplexed low
Irder address/data bus during accesses to extemal pro
Iram and data memory. In this mode PO has intemal pul
ups. 

)ort 0 also receives the code bytes during Flash program
ning, and outputs the code bytes during program verifica
ion. External pull ups are required during program verifica
ion. 

::Iort 1 

:lort 1 is an 8-bit bidirectional 110 port with intemal pullups. 
rhe Port 1 output buffers can sink/source four TTL inputs. 
Nhen 1 s are written to Port 1 pins they are pulled high by 
:he internal pullups and can be used as inputs. ~ inputs, 
:lort 1 pins that are externally being pulled low will source 
::urrent (ltL) because of the internal pullups. 

Port 1 also receives the low-order address bytes during 
Flash programming and program verification. 

Port 2 

Port 2 is an 8-bit bidirectional 110 port with internal pullups. 
The Port 2 output buffers can sink/source four TTL inputs. 
When 1s are written to Port 2 pins they are pulled high by 
the internal pullups and can be used as inputs. As inputs, 
Port 2 pins that are externally being pulled low will source 
current (ilL) because of the internal pullups. 

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

AT89C51 

@ DPTR). In this application it uses strong internal pull ups 
when emitting 1s. During accesses to external 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 110 port with internal pullups. 
The Port 3 output buffers can sink/source four TTL inputs. 
When 1 s are written to Port 3 pins they are pulled high by 
the internal pultups and can be used as inputs. As inputs, 
Port 3 pins that ara extemally being pulled low wilt source 
current (IlL) 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 lnput port) 

P3.1 TXD (serial output port) 

P3.2 INTO (extenal interrupt O) 

P3.3 INT1 (extenal interrupt 1) 

P3.4 TO (timer 0 extenal input) 

P3.5 T1 (timer 1 extemal input) 

P3.6 WR (extenal data memory write strobe) 

P3.7 RD (extemal data memory read strobe) 

Port 3 also receives some control 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 external 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 extemal 
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 BEH. 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 external execution mode. 

PSEN 

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

(continued) 
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AIIDEL 

lin Description (Continued) 
Vhen the AT89C51 is executing code from external pro
ram memory, PSEN is activated twice each machine cy
Ie, 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 to enable the device to fetch code from external pro
ram memory locations starting at OOOOH up tQ.£FFFH. 
late, however, that if lock bit 1 is programmed, EA will be 
ltemally latched on reset. 

:A should be strapped to Vee for internal program execu
ons, 

'his pin also receives the 12-volt programming enable 
oltage (Vpp) during Flash programming, for parts that ra
luire 12-volt Vpp, 

:TAL1 

lput to the inverting oscillator amplifier and input to the 
1ternal clock operating circuit. 

:TAL2 

)utput from the inverting oscillator amplifier. 

)scillator Characteristics 
(TAL 1 and XT AL2 are the input and output, respectively, 
If an inverting amplifier which can be configured for use 
IS an on-chip oscillator, as shown in Figure 1. Either a 
luartz crystal or ceramic resonator may be used. To drive 
he device from an external clock source, XT AL2 should 
Ie left unconnected while XT AL 1 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 
:Iocking circuitry is through a divide-by-two flip-flop, but 
ninimum and maximum voltage high and low time specifi
:ations must be observed. 

die Mode 
n idle mode, the CPU puts itself to sleep while all the on
:hip peripherals remain active. The mode is invoked by 
.oftware. The content of the on-chip RAM and all the spa
:ial functions registers remain unchanged during this 

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 before 
the internal reset algorithm takes control. On-chip hard-

Figure 1. Oscillator Connections 

C2 
XTAL2 

o 
C~_ 

XTAL1 

GND 

Notes: C 1, C:.! = 30 pF ± 10 pF for Crystals 
::- 40 pF ± 10 pF for Ceramic Resonators 

Figure 2. External Clock Drive Configuration 

NC 

EXTERNAL 
OSCILLATOR ----I 

SIGNAL 

XTAL2 

XTAL1 

GND 

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 

4 AT89C51 



r 11 

, 
, /MOTOROl.A 
.. SEMICONDUCTOR 

TECHNICAL DATA 
.. .-." • .~ p ..... '" 

Advancf! Information 
Analog Multiplexer'sl 
Demultiplexers 
High-Performance Silicon-Gate CMOS 

Trw MC~/74HC4O!it, MC54174I1C4052, and MC54!7411C,IO!;3 II,ili/e SIlicon ';I"i~ 
CMOS 1~"hr".)1"II1 10 adl'"ve lasl propagalion delays, low ON rl\.i~\i1l1coS, a;,d li,w . 
or f !tl.I~.'nll CI!ffPrltS. 1 heM analog mul1ipktxetsJdcmultiplp1ltn5 cci~Hrol anilloq volt· 

"(1'" ,h.,1 m' ... ··'.'Y aCh'" Iha ")mpkolO power supply ranlll' Ihom VCC to VrU 
f"t' HC-I051, HC40!i2. ~nd IlC40S3 ara klanlical in pinOUI 10 1111' "'"I,lllIa .. , . 

MClo105IB, 1.1 ('14()52B. and MCI40538, The Channel·Selecl inl)"IS dlll .. ;",i,,,, whlt;l; ... 
."", 01 Ihe An.,·og InputstOuhllUS ito to IJoJ connected, by """,ns 01 an jmalog switch, 
to Ih@ Comm!'" Output/Input. When the Erable pin Is high, "II analog swilch", ..re· 
t\t'Ut~d all. 

Til •• Channel·Select dnd Enilble i"PUII are compatible with stand,,,,j CMOS I)ut. 
",,15; with pullup rHillo,.. tholy ara compatibla with LSTTL oulpuls. 

Til .... devices lIave been designed 10 11111 Ihe ON resisiance IRon) is Ino;e lintJ~, 
aver inpul voltaga than ~on 01 melll'(I811 CMOS analog swilches; 

For "",It!ple_s/demuh,p,.,..,. with clllnnel setecllalchos, see HC43S1. HC43S2, 
Jnd HC4353. 

• Fist Switching and Propagalion Speeda 
• Low Crosstalk BaIWeen Swilch". 
• Oiode Prolection on .A" Inpull/Outpull 
• Analog Power Supply Range IVce - VeEI- 2.0 to 12.0 V 
• Oigil311Conlloli Powet Supply Range !VCC - GNOI- 2.0 10 6.0 V 

• Improved LinH,ity and Lower ON R .. ittancelhlln Molal·Gale Couniltflhllll 
• Low NoiH 
• In Compliance wilh IIIe Requlr..menla Oefined by JEO~C Slandard No.7 A:· 
• Chip Complexity: HC4061-1IM FET. or 46 Equivalent Gales 

HC4062-188 FET. or 42 Equivalenl Gales 
HCoI053-1!i8 FETs or 39 Equivalent Gales 

LOGIC DIAGRAM 
MC&4J74HC4061 

Single-Pola, 8-Po.ltlon Plu. Common 011 

A~Alnc 

1~"'JlS;OUIruiS 

f 
\0 

II 

II 
IIUI "PH II RI 

ell ...... '). 
l1\11t'tII'!'-1'U1 

CI<ANHf\ SIIICI ( • _I"'D _____ .... 
IN"UIS , _9=-_____ .... 

"II.'~ ~·LC 
r,~ I 1[[ 
rl~ ft • &.11 

!"Alli _8 ________ .... 

.. 

MC54174HC4051. 
MC54174HC4052 
MC54174HC4053 

.. 0 

""p J SUFFIX 

; .'1; , ..•. i i CERAMIC 

".... ! 1 . CASE 620·09 
.' I I' 

,.- N SUFFIX 
PLASTIC 

CASE 648·06 

I 

I •• 

ow SUFFIX 
so"1l: 

, .,. CASE 751G-01 

ORDERING INFOHMATION 
; 

MC74ltCXXXXN PI.nlle 

MCS.UtCXXXXJ C'~f.Ullil 
MC74HCxxxxuw :;OlC 

T A • - 55· '0 125"C 101 all p.,ckaqus. 
OtmttnlHlns in ehaph" 7. 

PIN ASSIGNMENT 
MC54174HC4051 

X4 I' 16 Vce 
16 15 1.2 

X 1 14 II 

11 4 tJ tlxo 
X5 12 X3 

ENA8l! II A 

YII' lap 8 

GNIlI R 9 C 

FUNCTION TABLE 

( .co-;;;,~~~:1~1.~T~~--· I -- - \ 

L: S.tlect. ON Channol, I 
E".bla ---I i 

_ C B_._~L _____ .1 
L l . i XO ... 
L L II I XI I 
r L.t l! Xl ! 

L "II X3 l.· 
H L L X4 -i 
H·' H X&"'. ! 
It H X6· " 
H I;l H X7 

tt .... X X N(),,~ .. -_ .... 
" .. don t ca,., 

MOTOROLA HIGH·SPEE,O CMOS LOGIC DATA 

5-552 
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MC54174HC4051-MC54174HC4052-MC54174HC4053 

ANAlOG 
lflPU1SiOUTPU1S 

Xl 

YO 

Y1 

Y2 

LOGIC DIAGRAM 

INABU -~'---------' 

M'C54 174 HC4052 
Doubl.Pole, 4·Posltion 

Plus Common Off 

11 I 

Vr.t ,"N 16 
VII·o,lI 7 
fi~O • PIN a 

COMMON 
OU1PU1S~NPU1S 

MC54174HC4053 
Triple Single· Pole. Double·Posltlon 

Plu. Common Off 

LOGIC DIAGRAM 

ANALOG 
INPUTS/OUTPUTS 

I SWIfCH 

Y SWIfCjf 

t ~"IfC" 

• II 

CII~NNnSHICII : .!! ____ ..J 

INPUIS C ..L __ '_ 
8 

INABU --------.... 
Vr.C ,1'\.11 16 
VII - Mil I 
I;~U ,M~ S 

COMMON 
OUTPUTS;INPUTS 

HorE: Thit dttvk: .. ftllnWtl i"''''l'nntl.mt Ilfllt,..1 ut '·1" h ""-,,.1. h Ch.1""." !'\" .... ·t '''1''11 

A control. 1hft X SWlh h, Inl,"t n ""IHH" tht' y t.:""'lIch, .Intl I"t'''' (; cuntll,l" 

the Z 5wttch, 

PIN ASSIGNMENT 

1[1_ YO 

T2 

Yl 

Y1 

INABl[ 

Yn 
G~O 

( 2 

( 1 

4 

5 

S 

I I 

C , 

11 

15 

" Il 
12 P 
lib 

10 , 

10 

Xl 

FUNCTION TABLE 

Control Input. 

S.leet 
Enabla 1--- ON Chann,l, 

• A 

L L L VO 
L L H VI 
L H L V2 
L H H V3 
H X X Nono 

X. Don t Ca .. 

<:. 
, " PIN ASSIGNMENT 

TI 

YO 

ZI 

Z 

to 

INABLE 

VII 
GND 

I-

2 

3 

• 
I 5 

I I 

17 

I 8 

II 

15 

\4 

13 

12 

lip 
10 

9~ 

Vce 

XI 

XO 

FUNCTION TABLE 

Control Input. 

S.lacl 

XO 
XI 
X2 
v:. 

[n"hl. ON ChAnnel, 
C 8 'A 

L l l l ZO YO XO 
l L L H ZO YO XI 
l L H L ZO VI XO 
l L H H ZO YI XI 
l Ii l L ZI YO XD 
L Ii L Ii ZI VO XI 
L H H L ZI VI XO 
l H H H ZI VI XI 
H X X X None 

X ' Don't Car. 

MOTOROLA HIGH·SPEED CMOS lOGIC DATA 

5·553 .. _-



MC54114HC4051·MC54114HC4052·MC54/74HC4053 

MAXIMUM RATINGS. 
S,mbol P.,.met., Valu. Unit f-tcc ro;;;;;; oc Supply 1I000eg. IRef. 10 GNOI -O.~IO .7.0 . II 

- - - --. --. 
IRef. 10 VeEI -0.510140 . --,-

.. ·'JL . . "~.!"~ II( S~"'*' 11011_ IR.f. 10 GNOI - 7 0 10 .05 V 

'lL ~~~ .Ij~~"'t Votta..,. VEE ·0 S 10 IICC .0 5 V 

"1" !'~!!' I~"~I VoI1,9" Illef. 10 G~O' - 1 5 '0 VCC • 1 5 V _. j'"o.-
!,~,~.", ,",000 INt 01 """ ~In t;>!t ",A 

~i>--
Pow .. h~t""n ., S .. A. mW "",11: 01 C .. _ 01" 150 

-.-- 10Ie 'octo_, 500 

, !.'.lL.. ~,~T_."". -e& 10 "50 ·C 

fL- 1 ... 1 T_t""". I """ "-C_ foo ·C 
10 r __ . II'\tttIc 01' Of SOte 'tC~_' 2tIO 

ceor_ 01'1 lOO 

• " .......... 11.11l1li' ... "- " ..... ...,..,., wNc/I d-.ge 10 IN dev1c. may OCCu'. , .. "",_tI _ •• _ "'-leI be ..vIcIed 10 1M Reeommtf'd«l O_lIino Cond;.ionl. 
,",_ 0_,1on f_._ o.ldfII: 

PltltiC ....... PocUqe: - 10 mW I·C !tom 815· 10 .·C 
C.,tmiC "J" Pock_: -10 mW/'C I,,,,,, lOG- '0 125°C 
SOIC "0" Peck_: -1 mW/·C lrom 815" 10 .·C 

RECOMMENDED OPERATIPIQ CONDITIONS 

',mbol '.'.Met .. 
VCC 'oeII .... DC Supply lIoIWqe IR.I. '0 GNOI 

IR.I. 10 VEEI 

VEE Nege.iw DC Supply VoIWqe IRII. ,0 GNDI 

VIS ""...", """'. VoIWqe 
Von DIgItal ~pu. VoI1_ C,.eI . ., GNOI 

VIO' S'I'ic .. DynemIc VoIWqe Ac,ou SwI.ch 

~- a-t.1rQ T_.ture. AI 'ock_ Type. 

... 11 Input ..... end F .. TIme. VCC .2.0 V 
IChennoI SoIec1 Of Enebil VC:C· 4.5V 
1"Plllt IICC ••. 0 II 

Mh. M .. Unl. 

2.0 •. 0 II 
2.0 12.0 

-5.0 GND II 

Vee IICC V 

GND VCC V 

- 1.2 V 

-56 + 125 "C 

0 1000 nl 
0 500 
U 0100 

• FOt voiUlI" drope ocrouthe twilch 0'"1" than 1.211 Clw~c" onl .•• ceotCw VCC curr.n • 
..... be d,own; I .... Ihe currenl out 01 the twilch ,...y conloin bo." VCC .nd lwitch 
",pul <_," rhe ,"iab~lty 01 !lie devlc. wIU be un. Heeled un1e .. lhe Muimum 
A.ttngl .r •. xc:eecs.d. 

This de\llce contains protection Circuitry 
to guard against damage due to high "alic 
... o~tlg.. Of electric fiuldl. HOwwvtr. 
p,ec.ultonl mUlt be laken to .void 
acphCltionl ot Iny voltage hiQher th,n 
"...aimuM "ted 'f'ottag\.'s to It i, hiQn. 
itnped.ncl clr,,,;!. For prope' c~,.tion. Vin 
Ind Voul should be conslrained 10 lhe 
,_" Indiclled In Ih. Reco"."".".,ed 
Ope,tling CondilioN. 

Unused diy,I,1 inr'Ut pins mU,1 b. tied to 
In ._op,iOl. logic wlll08 level ".g .. 
.rthe, GNO Of VCCI. UnuMd An,loo I/O 
pin. tnIIy be Ie't open or terminaled. SM 
Applic.tion, In'orm.tio,\ 

DC ELECTRICAL CHARACTERISTICS 01g1t.1 S.<hon IVon.g .. R.f.renced 10 GNOIIIEE - GND ExelPI Wh.,. NOI • .t 

Qu.,tnl .. d Uml • 

.,mbol '.,.m.,., T"t Condilloni • VCC 
21°C 10 Unjt 

V slllOC ,,125·C -YOC 

I VIH Minim"", HogIt-l_ "-' Ron·P. SIMIe 2.0 1.5 ! 1.5 1.5 v 
I VoI1_. Ch.tnntI·S.1ecI 01 4.5 3.15 3.15 3.15 

En.bIt ,"PUll '.0 4.2 4.2 4.2 

I 
i 
i 
I -Vll M.>Umum l __ L .... 1"",,1 Ron· .... Spec 2.0 0.3 0.3 0.3 v i 

lIoI1egl. Chen ..... Sellcl Of 4.5 0.' 0.9 0.9 i 
E ... ble Inpula 5.0 1.2 1.2 1.2 ::-r 

I 

t 

lin Mia"""'" Inpu, lAal<ege Current. Vin. Vcc Ot GND. VEE - - e.o V '.0 to. 1 t 1.0 1·1.0 ...... , , 
Chonn. Sellcl Ot E .... 1lIe 1"PU1a ! 

ICC "' •• /mum Ouietcen. Supply Channel Seleel- VCC Of GNO .... I 
C"rrenll_ Plckagtl Enebll • VCC 0' GNO 

I 

I 

VIS.IICC Of GNO 
V,O·OV Vee. G ... D eo 2 20 40 , 

VEE - - e.o e.o I 80 160 I 
.. -

"'OTE: In'",motion on typic" pt,tmltrlC ,,11,," eon be lound In Chlpler 4. 

MOTOROLA HIGH·SPEED CMOS LOGIC DATA· ., 
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MC54174HC4051· M C54174HC4052· MC54174H C4053 

DC elECTRICAL CHARACTERISTICS Analog Sodion 
r-. 

"1luaranteed Limit 

Symbol Patlmeter T •• t Condition. VCC VEE 2S"C to Unit 

-5li"C 
:s85"C :s12S"C 

Ron Mu:imum "ON" Resilranct Vin 4 VIL 0' VIH 4.5 0.0 190 240 2r.> 0 
VIS 4 VCC to VEE 4.5 -4.5 120 ISO 170 
IS :s 2.0 mil. (Fillu,., 1. 21 6.0 -6.0 100 125 140 

Vln 4 VIL 0' VIH 4.5 0.0 ISO 190 2:X) 

VIS 4 VCC Of Vee IEndpOlnt.1 4.5 -4.5 100 125 140 
IS :s2.0 mil. !F;gu'" 1. 21 s.o -6.0 80 100 115 

olAno ...... in1um O,'ftttlncfll In "ON" Vi" 4 VIL 0' VIH 4.S 0.0 30 35 40 () 

"tOOl ... "". n.t_ Any T...., Ch,n".I, VIS .112 IVCC - VeEI 4.S -4.5 12 IS 18 
'" lhe S""", Poc\_ Is~20mA 6.0 -6.0 10 12 14 _ .. 

. - .... _-_ .. '--
IfI" i ....... """',,,, Ott C..-."nttt I.."'~. VI" • Vil 0' VIH .11. 

! (" 1'.'''',. An, ON Ch .. "... V,O • Vec - VEE S.O -6.0 0.1 0.5 1.0 
( S_IC," Off 'Figu'. 31 

\ 

~ . 
I M •• ~ ()ft·CNnHll •• ,,-o- Vin - V,L Of V,H 
r (VI,.,,', C01nmwlft C~fV>eII V'O • VCC - VEE 

I , .. e ..... , Swolc.h Off IF'QlIf •• , 80 -6.0 0.2 20 40 r 
! ! -.--. 
r HC~ 80 -8.0 0.1 1.0 

t~~:--HC405J 8.0 -8.0 0.1 1.0 .. __ .-
Ion M .. 1mum On·C~ l'.\"g. Vin • V'L 0' V,H .11. 

Cu"..,t. Cn,,""'" to Ch.nnel Switc~ to Switch. Vee - VEE 
HC4051 IFlguII SI 6.0 -6.0 0.2 2.0 40 

HC4052 6.0 -S.O 0.1 1.0 2.0 . 
HC4053 6.0 -6.0 0.1 1.0 20 

AC ElECTRICAL CHARACTERISTICS ICL. SO pF Inputt, 4 If. 6 n,1 

Guarant.ed Umlt 
$ymltol P.rametl' Vce 

ZS"C to Unit 
V sll5"C s 1215"C 

-5I5"C 

'p:,H. M .. imum i"opJIQa,mn DoilY. Channel·Select·to Anllog Output 2.0 370 465 550 n. 
IPHl IFigu .. 91 4.5 74 93 110 

6.0 63 79" -94 -- -- -.. 
!~'j ~t· MI.lmum P'OI'/Iga"on Onley. AreloQ Input to Anllog Output 2.0 eo 75 90 n. 

~~~ 
IFigu .. 101 4.5 12 15 18 

6.0 10 13 IS 

r IpLl· M"""um Pfopa<J'~tlon Of!lay. Enable to Analog Output 2.0 290 364 4JO n. 

'rHZ IFillure III 4.5 58 13 86 
6.0 49 62 13 ---

tpll· M •• lmum Pro,Mo.lhon Delay. En,,"" 10 AndlOQ Ourput 2.0 345 435 SIS n, 

'l'lH IFlgu,. 111 4.5 59 67 10J 
6.0 58 74 17 -. 

10 ~ C,n Ma.lmum I"put C,ll,aCltance. Ch,,"nef·S,lfec:t Of Enabl. Inpurs - 10 to pI 

CliO I M .. lm •• " CoIII.ICOl.uten An.lloQ 110 All 5,.,ICho, Oft - 35 35 35 "f 

. Common 011: IIc4061 - 130 130 130 
IICoIOS2 80 80 110 i HC405J SO SO 50 

F ... dth~ough - 1.0 1.0 1.0 

NOTES: 
1. I", ,,'or"lIltlon deroy .... ,h ',,"d, o,h., ,n.n SO pF. _ enlp", 4. 
2. Information on typical P4tamntrlc v"ue, Cln be found in Chap,., 4. 

CPO p_ Dissip.,mn Capacitanc. IP., Pac\lgel IFigu,. 131 Typical. 215"C. Vec-S.O V. VU-O V 
UMd to detlrmine ,he no·load dyna..uc 00- conlump'ion: 

PD· CPO Vec21 • ICC VCC 45IHe40511 pF 
For laid conlide'ltIOns. _ Chotp,., 4. 80 {He4052l 

45 (HC40531 

MOTOROLA HIGH·SPEED CMOS LOGIC DATA 
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MC54174HC4051 eMC54174HC4052e MC54174HC4053 

ADDITIONAL APPlICAnON CHARACTERISTICS fGND. 0 0 VI 

Umlt-
Symbol P ... mM.' Te.t C\Jndttlon Vcc VEe 

zs'c I Unit 
V V 

54/74HC 
OW MI.imun o .. ·C"""".. a.ndwIdlh 01 fin. 1 MH, Sine WI/. 51 52 53 I 101Hz 

Minimum r.oqu-, RftPONO AdjuII ~ .. '1"""\10 10 ObIs ... 0 dBm II Vas 
fF;gu ... III Inc' .... 'in F.OQo,,"cy Un" dB 1.1 .... 1.25 -2.25 80 95 120 

ANd. -3 d8 4050 -4.SO 80 95 120 
AL • SO Il. Cl '- 10 PI: '.00 -8.00 80 95 120 

_. OH C ......... F...ntvouQ/lltdation 'in- Sino W .... d8 
IFiu .... 11 Adju., ~n VoIl~ 10 ObllinO dOm II VIS 

'In - 10 kH •• Al-1IlO II. Cl- SO pF . 2.25 -2.25 -SO 
4050 -4.SO -SO 
11.00 -11.00 -SO 

'itt-1.0 MHz, Ill-SO Il. Cl-'O pI' 2.25 -2.25 -40 
4.SO ':'4.SO -40 
8.00 -8.00 -40 

- FMdthtouQ/l ........ Chan .... Select Input Yin S I MHz SquI •• W .... mVpp 
II,-I,-e n.1 

10 C ........... 011 Adjull fir. II S.lup 10 1""1 's - 0 A 
1"lOu ... II Enlbla-G'IO 2.25 -2.25 25 

"l-eooO, Cl-60pl' 4.50 - 4.50 1(1S 
11.00 -11.00 1~ 

Al ~ 10 kll. Cl - 10 pI' 2.25 -2.25 l; 
.4.60 - 4.60 146 
11.00 -8.00 100 

- C,oul ... 8._ AIrv T_ Switchft '1ft. SineW ... dB 
IFIg .... 121 Adju.1 ~n '101100. 10 Oblsin 0 d8m .. VIS 
IT HI 11000 Mt Ipp/y to He406l( 'In - 10 kHz. "l - 600 n. Cl. 50 pI' 2.25 -2.25 -SO 

4.SO -4.SO -SO 
.. 8.00 -6.00 -SO 

I 
',n-l 101Hz. Rl-SO n. Cl-l0 pI' 2.25 - 2.25 -GO 

4.SO - 4.SO -60 
6.00 -6.00 -60 

TIlO Tol.IU.'rronic Dillonion 'in - 1 kill. Rl - 10 kll. Cl - SO pI' JLL I IFlgo .. 141 THO - lliDM,,"u.ad - THOSou•ce 
VIS. 4.0 Vpp si ... wave 2.25 - 2.25 0.10 . 

l_ ._ .. _. 
VIS. 8.0 Vpp Ima wave 4.SO -4.511 O.al 
V~ .. t 1.0 Vpp sino waye 6.00 - ti.(Y) 0.00 

-' - . ---

I ,. '., ~" .. ~. ~ - ~ - • '~ ~ ..... ~ 'I • , k 

MOTOROLA HIGH·SPEED CMOS LOGIC.oATA 
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I~Q 
.,; 
:J 
,r. 

:~o 

" , 
.~ ISO 
~ .,. 
'- 100 u 

~ 
c 

,.... 

A /' , 
v" 'fJ"'Y ~ I"-.,m"c . I 

." .' l/.'I ,\ 1S·C 

." /' " 
I--~ .. '" sS"C 

- .- -' ~ ·f ... 
, ~ . ~.c 

;' 
. V 

~.- . - 2S·~ 
.......... ~ I 

0 
~ --+-~ -- - . -1--

0 - SS'C 
f-- -

100 

i - ao 

~O 0 

o 1~ 0.50 0.15 10 115 1 S 1 IS 10 OS 1.0 1.5 1.0 2.5 J.O J.S 4.0 0 

VIS. l/jrul YOIIAGI ,YOUSI. RIHAI~cro fa VII VI$- INPUT VOl TAG! 1V0lTSI. RlFER!NC[O TO YI[ 

Flour. Ie. Typlc.1 On R •••• '.nc •• Vee - VEE'. 20 V 'Figur. lb. Typical On R •• 'II.nc •• Vee - Vee. 4.5 V 

. .. 

I~ 
T--

las 

qQ 

I' 

fil ~~ 

.15 

JU 

. . ~ . 
--

._. 
.1--' -

:...-

~~~ -
,. 

i 

.. - f-- .- , '1'--

.~ t.~ f-- f-IJ~"C 

k ~ - - ... f- ~ .. 
~s"c 

- - - .- .--

lOS \ a IS} 0 ;!. 1 Q 1 S ,I.) ISS 0 5 \ ~ a 
VIS. INPIlI VUlI.\GI [VOLISI. HUlHI~C(U fa ~lE 

Figu," Ic. Typlcnl On Rr..iSlRnce. Vee - Vee. 6.0 V 

0 

0 

~ - ,-
~ --- ~ ~.-. - IH"C . f- • ~. -~ 0 

lO ~ --- ~ 
-1-

rwc 
0 

O~ f-- f- f-

10 10 ]0 10 H H 10 10 go 100 \10 110 

VIS. I/jPur vOIfAr.1 VOI'SI. Arr(A(~CIO 10 V!I 

5 

-£c .- . 
... . - . 

L/ 1S'C . -~.--- '- - - SS'C 

60 

4' 

JO 

1.0 10 J.O 4.0 5.0 60 1.0 8.0 U 

VIS. INPUT VOlTAGIIVOLTSI. RlPlRINCIO ro vEl 

Figure Id. Typical On Resistance, Vee - VEE· 9.0 V 

......... O..:IVI:IC;:I=:--VVr.C 

UNDER nST 

Flgur. Ie. Typical On Re.i.lftnCO, Vee - Vee .'2.0 V Figur.2. On Resistance Te.' Sft'·Up 

• • , .... ' \ ~ l I ~ .' 1. J '~""" ."' ~ \ , 

MOTOROLA HIGH·SPEED CMOS LOGIC DATA . " .,; . 
t" • 
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~ce 

Vcc 

COIIIION 011 

Figure 3. M .. lmum Off Chennel Leekage Cu".nt. 
Any One Channel, Te.t Set·Up 

Flgur. 6. Mulmum On Chlnnel La.kage CU".nl. 
Ch."nel to Chennel, Te.1 S.t·Up 

v's 
Yec 

Vas 

O""r 
' .. ~-II-

"l 

ta 

.... 

v~ "VIH _----..:C;;,;H;,;;AN,;;;NE;,:L:..Sl=lE;,:C.;,.T-J 

• 'ndude. All plobe .nd jig c.pacitlnce .. 

Flgur. 1. all· Channel Fe.dlh,ough 1'01,,110". 
T •• I Sel'Up 

Vee 

y'"-----1 

, Figure 4. Mldmum all Channel Loakaye Currant. 
Common Channel. Tell Set·Up 

VCC 
VOS 

16 

-Includttl all probe end jig capacitance. 

Figur .. S. Maximum On·Channal Bandwldlh. 

Y .. -<, Ulfl 
I," II ... 6 tq 

vCC- n 'n 
G"O -...I LJ L 

T •• I Sel-Up 

CHANNEL SELECT 

-Includ .. all p.obe and 1M,) capacitance. 

Fillur8 8. F ... dth·rqugh Nolle. Channal S.lecl 10 

CDmm"." Out. T.,t Sol'Up 

MOTOROLA HIGH·SPEED CMOS LOGIC DATA 
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,----:-·ycc 
. CIlAIINlL W~_5Q_' __ 

~~' 
---_GND 

AIUIOGOUT 

ANAlOC 
OUT 

ANALOG 
OUT 

figure 9a. Prol'lIg .. tlon Oel .. y., 
Channal Select to Analog Out 

- vec 

} c.'" 
Flgur. 10a. Propagetlon Oalav., 

Analog In 10 Analog Out 

Figura 11e. Propagation O"laV" 
Enllbla 10 Analog OUI 

MIGn 
'MrIOA~f:1 

HlG" 
IMPIDANel 

CHANNEL SELECT 

Flgu,a 9b. Propagllion Oelav, Te.1 S .. t·Up Channel 
Selecl 10 Analog Oul 

Vee 

ANALOG liD 

-Includea .n prot>. .nd jIo C8~I~nc •. 

FIgura lOb. Propegatlon Oala,., T •• t S.t-Up 
A ... logln~ Analog Out 

.. 
POSITION I WHEN TESTING IPHZ AND l~lH 

POSITION 2 WHEN TESTING IPIZ AND, 1m 

Vee 
110 

TEST 
H,.....--1--... POI~T 

. !llgure 11b. Propagation Delay, Te.t Set-Up 
Enable 10 Analog Out 

MOTOROLA t:tIGH-SPEEO CMOS LOGIC OAT~. 

~:- " ...... .... . - . , • .. -r ': ... 
~~' .. --5-659 
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jls 

'. ---H---\I\" J 
f' , ,.1 q, 

.... ~---, 

-~--

Vee 

II 

Vu ..J1.JL' .,. ____ C;,..H_AN_N_H_S_E_LE_CT_--' 

Flgur. 12. Croutalk Between Any Two Switch e •. 
Te.t Sat·Up Figur. 13. Po;";'-, ~issipation Cap .. ~Jtanc •• Test Set·Up 

.' ... 

Vas 

TO 
........... - ..... --H DISTORTION 

Figure , .... Total H.rr.1onlc Ol.tortlon, T •• t Set·Up 

2.0 
fREOUlNCY 'kli/l 

Fig" •• 14b. Plot. Harmonic Distortion 

MOTOROLA HIGH·SPEED CMOS LOGIC DATA 
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MC54174H C4051· M C54/74H C4052· M C54/74HC4053 

I\PPLICATIONS INFORMATION 

f. fI' « t ,,,rlpl ~"~(:I Itl ,t f tl,ILI,' I"ont'ol t'un, ,hO"I(1 he .11 

/1 r' r"lf ';'.() 1'II)tc ",v"I .. VCr. hf'!ln!l '''C04:I''l/l'd a~ a louie 
''''1'' .'ltd (,~Jr) t I"'.n fl" "'Irlo/l'd .... 11f)O:)lr In"" In rhi~ t~.,lfllplp.· 

Vee ,5 \I 
(jNO 0 V 

Il~JI( high 

IU~I'C low 

1 he It'" "IfHIII~ Imilion volt.,O,. $W1nq5 dIE! d.~fp.rr",ned hy the 

1upf1IV volt.tnP.'~· \ICC ani' VEE. Th" positivI'! p'Mk analog volt· 
•• qe shoul,l nOI n.ceed Vee. Similarly. the neg3tive peak an· 
.• Io~l voll.,!!!! .hould not 110 helow VEE. In this uample. the 
,hfferencf! he tween Vee ""d VEf is IpOl volts. Therefore. using 
thr. con"uuratl(,n in f::i9,ue 15, .1 ma){lfnl,nl .1n"log sign.,1 of 

.sV 

t"n volts peak·to·peak can be controlled. Unu.ed analog in· 
puts/outputs may be left floating li.e., not connnctedl. How· 
ever, tying unused analog inputs and outputs to Vee or GNO 
through a low value resistor help~ minimi,. cro .. t." and 
fcedthrough rlO'SI) that may be picked·up by an unu.~d ,..,iICh. 

Although used here. balanced supplies a'" "0' " ,rClui",. 
ment. The only Constraint:i on tilt.: power sucwh .. , .. ,ft !h.1L 

Vee -GNO~2to 6 vnlt. 
VeE - GND ,,0 to - 6 volt. 
Vee - VEE· 2 to 12 volu 

and Vee sGND 

When vollage transients above Vee andlor t>rlo"" "u. •. ft 
anticipated on the analog channels, e.ternal G~",,."i,,rn 

or Schottky diodes lOx' are recommended a. ,ho""n in 
Figure 16. Th.,se diodes should be "ble to absorb the rT'a.imum 
anticipated Current 5urnes during clipping. 

Vce 
Vce 

I-t6~==-' D _ . -".s v 

V --5V 

ivee 
0, t6 0, 

.0, 0, 

·H 

) 

TO IIT!A~AI 
CMOS CIRCUITAY 
o TO 5 V DICITAl 
SIG~aIS . 

Figure 15. Appllcatlon·Exam~I'; 

, ' · -n_ ANALOG 

-V SIGNAL 

'\I 

+5v 

U 'NAlO~ 0v -, 5 • 

~IG~Al .. 
• S v .. 

• ....,..'H 

1!~L1Ww--L---, 
10 ~--""-+-l lSlIl ~"OS 

CIRCUITRY 

'~K SR S lOK 

a~ Using Pull·Up Resistors 

vEE VEE 

~, 

Figur. 16. Ext.,nal Germanium or Schottky 
Clipping Diodes 

A~'lOG '~V'-4v 
SIG~Al 

v(!-

t6 

+5V 

ANALOG ~ - .SV 

SIGNAL V 
r - -, - VEE 
I t 

I +IS V 
I 

b. Using HCT Intarface 

. Figure 17. Int.rfacing LSTTL/NMOS to CMOS Input. 

.... ~' -
MOTOROLA HIGH·SPEED CMOS LOGIC DATA 
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FUNCTION DIAGRAM. HC4061 

FUNCTION DIAGRAM. HC4052 

MOTOROLA HIGH-SPEED CMOS LOGIC DATA 
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. MC54174HC4051·MC54/74HC4052·MC54/74HC4053 

.' 
fUNCTION DIAGRAM. HCt061 

.! 

.} 

FUNCTION OIAGRAII.t HC4052 

II 

'2 

• 
C>-r-~'Q 

- ~ 1 -;,s:-- ~~ t2 

"-~ . . ·.........-~'l . i' 

1~'1l1 

. .-
If~ 
.." 

MC54174HC4051·MC54174HC4052·MC54/74HC4053 

fUNCTION DIAGRAM. HC4O!>J 
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• Inputs Are TTL-Voltage Compatible 

• EPICTM (Enhanced-Performance Implanted 
CMOS) Process 

• 8-Blt Serial-In. Parallel-Out Shift 

• Shift Register Has Direct Clear 

• Package Options Include Plastic 
Smail-Outline (D). Shrink Smail-Outline 
(DB). Thin Shrink Smail-Outline (PW). and 
Ceramic Flat (W) Packages. Ceramic Chip 
Carriers (FK). and Standard Plastic (N) and 
Ceramic (J) 300-mll DIPs 

description 

The 'AHCT595 contain an 8-bit serial-in, 
parallel-out shift register that feeds an 8-bit Ootype 
storage register. The storage register has parallel 
3-state outputs. Separate clocks are provided for 
both the shilt and storage ragister. The shift 
registar has a direct overriding clear (SRCLR) 
input. soria I (SEn) input, and serial outputs lor 
cascodlng. Whon Iho output-enable (OE) input Is 
hIgh, Ihe outputs Bro in the high-impedance state. 

1 SN54AHCT595, SN74AHCT595 
a·BIT SHIFT REGISTERS 

WITH 3·STATE OUTPUT REGISTERS 

SN54AHCT595 ••• J OR W PACKAGE 
SN74AHCT595 ••• 0, DB, N, OR PW PACKAGE 

(TOP VIEW) 

Os Vee 
Oe OA 
00 SEA 

°E OE 
OF ACLK 
OG 11 SACLK 
OH SACLA' 

GND OH' 

SN54AHCT595 ••• FK PACKAGE 
(TOP VIEW) 

00 
Oe 
NC 

3 2 1 2019 
4 18 

5 17 

SER 
CE' 

6 III NC 

7 15 

8 14 
910 II 1213 

RCLK 
SIICLK 

Both thl' shift ragistor clock (RCLK) and storage 
reglstor clock (SRCLK) are positive-edge 
trlggored. If both clocks are connected together, 
the shift register is always one clock pulse ahead 
of the storage register. NC ~ No inlemal CO""4O<'tlnn 

The SN54AHCT595 is characterized for operation over the full military teh,perature range of -55"C 10 125"C. 
The SN74AHCT595 is characterized for operation from -40°C to 85°C. 

EPIC Is a trademark 01 Texas Inslrumenls Incorporaled. 
~PM'IIIW __ productI" ... _ .. 

==
fI_~"'''''''''_ ............. ,. ... ~,...,..I'Ie,.".. .. . _----- -I./} TEXAS 

INSTRUMENTS 
POST OFFICE IIOx e65303 • OAl.l.AS. TEXA:ol 152e5 

Copyright CI 1997. T •• as InslrumenlS Incorporated 
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SN54AHCT595, SN74AHCT595 
a-BIT SHIFT REGISTERS 
WITH 3-STATE OUTPUT REGISTERS 
SCLS374A- MAY 1997 - REVISED JUNE 1997 

logic symbolt 

OE 
RCLK 

SRCLR 
SRCLK 

SER 

13 
12 

10 
11 

14 

.J'.. EN3 
C2 

SRG8 
r-. R 

C1/-

.., 
10 

r ,. r 
20 C> 3'7 

20 I> 3,., 

s: tThis symbol is in a~ordance with ANSIIIEEE SId 91-1984 and lEe Publication 617·12. 
W Pin numbers shown ate lor the O. DB. ~. ~. PW. and W packages. 

c: ''\ 
a. 
I-o 
:J 
c 
a 
c: 
a. 

15 

1 

2 

, 3 

4 

5 . 8 

7 

9 

-------------------------------------- .. -----------------------
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logic diagram (positive logic) 

OE _'3_ 
RClK 12 

SRClR 
10 

S;:!ClK 11 

SER 14 

Pin numbers shown nre lor Iho 0, DB. J. N. PW. and W packages. 

"!} TEXAS 
INSTRUMENTS 

SN54AHCT595, SN74AHCT595 
a-BIT SHIFT REGISTERS 

WITH 3-STATE OUTPUT REGISTERS 
SCLS31 .... - "''''V 19'17 - neV1:lF.O MNF '1)(17 

15 >---+---- OA 

Os 

2 
Oc 

3 
00 

4 
OE 

5 
>--1---- OF 

6 
>-+---- °G 

7 
>-----OH 

>-___ 9_ Ow 

POST OFFICE BOX 855J03 • DALLAS. TEXAS 15265 3--463 
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w a: 
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SN54AHCT595, SN74AHCT595 
8-BIT SHIFT REGISTERS 
WITH 3-STATE OUTPUT REGISTERS 
SCLS374A- MAY 1997- REoVISEDJUNE 1997 

absolute maximum ratings over operating free-air temperature ranget 

!.iupply volluga ,ango, Vee .......................................................... -0.5 V 10 7 V 
Input vClltllUII "lnyo,V, (see Nole 1).................................... . ... ··0.5 V 10 7 V 
01l11J1I1 ~(Jl1u\Jo ,a"yo, Vo (see Note 1) ................................ -05 V 10 Vee. 0 5 V 
Inpul dump (;urrolli. 11K (VI < 0) .. ... . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . -20 rnA 
Oulpul dump (;urront, tOK (VO < 0 or Vo > Vee) ....................... t2C rnA 
COlllinuou!I outpul current, 10 (VO= 0 to Vee) ......................... t?5 rnA 
Conlinullu!I Cllrrontthrough Vee or GND ............................. t 50 mA 
Puckage thermullmpedance. 8JA (see Nole 2): 0 package .............. 113 C,W 

DB package . . . . . . . . . . . . . . . 131' C,W 
N package .......................... , ...... " 78"CfIN 
PW package ................................ 149"CfIN 

Storage temperature range. Tslg .................................... _.' .............. -65"C to 1SO'C 

t Stresses beyond those listed undor "absolute maximum ratings' may cause permanent damage to the dovlCe. These am stress ratings only, and 
functional operation 0' the device at these or any other conditions beyond those indicaled under 'recommended operating conditions' is not 
implied. Exposure to absolute-maximum·rated conditions 'or extended periodS may affect deVICe reliability. 

NOTES: 1. The input and output voltage ratings may be exceeded ~ the input and output curr6nt ralings are obsOlVed. 
2. The package thermal impedance is calculated in accordance WIth JESD 51, except for through-hole packages, which use a Irace 

length 0' zero. 

recommended operating conditions (see Note 3) 

$N54AHCT595 SN74AHCT595 

MAX 
UNIT 

MtN MAX MIN 

Vee Supply voltage -, 
" 4.5 5.5 4.5 5.5 V 

V,H High"evet input voltage 2 2 V 

V,L Low-level input voltage 0.8 0.8 V 

V, Input voltage ". 0 5.5 a 5.5 V 

Vo Output voltage a Vee a Vee V 

10H High·level output current ~ ~ rnA 

10L Low·level output current 8 8 mA 

lJ.UlJ.v Input transition rise or fall rate 20 20 nsN 

TA Operating free-air temperature -55 125 -40 85 "e 

NOl E :1: Unused Inputs must be held high or low to prevent them from noatlno. 

electrical characteristics over recommended operating free-air temperature range (unles3 
otherwise noted) 

PARAMETER 
TA·2S"C SNSoIAHCT595 SN74AHCT595 

TEST CONomoNs Vcc 
MIN TYP MAX MIN MAX MIN MAX 

'OHa-SO,...,. 4.4 4.5 ~ ... 4.4 
VOH 4.SV 

'OH,,-8mA 3.94 38 J.8 

'OL a SO,...,. 0.1 0.1 0.1 
VOL 4.5V 

IOL,,8rnA 0.36 0.44 0.44 

" 
V, .. Vee or GND 5.5 V to.1 tl tl 

'ee V, .. VCC or GND, '0 .. 0 5.5 V 4 "'a 40 

lJ.lee* 
One input at 3.4 V, 

S.SV 1.35 1.5 1.5 
Other Inputs at Vee or GND 

Ci V, .. Vee or GND 5V 2 10 10 
.. 

* This IS the Increase In supply current for each Input at one of the Specolled TIL voltage levels ralhor than 0 V or Vee . 
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SN54AHCT595, SN74AHCT595 
8·BIT SHIFT REGISTERS 

WITH 3·STATE OUTPUT REGISTERS 
SCLS374A-MAY 1997- REVISEOJUNE 1997 

timing requirements over recommended operating free-air temperature range, 
Vee = 5 V ± 0,5 V (unless otherwise noted) (see Figure 1) 

TA" 25·C SN54AHCT595 SN74AHCT595 

MIN MAX MIN MAX MIN MAX 

SRCLK high or low 5 5 5 

Iw Pulse durallan RCLK high or low 5 5 5 

SRCLR low 5 5 5 

SER bolore SRCLKi 3 3 3 

SRCLKf belore RCLKit 5 5 5 
tsu Setup time 

SRCLR low belare RCLKi 5 5 5 

SRCLR high (inactive) before SRCLKi 2.5 2.5 2.5 

SER alter SRCLKf 2 2 2 

'h Hold lime SRCLKt after RClKi a 0 a 
SRCLf~ low after RCLKi 0 0 0 

UNIT 

ns 

ns 

ns 

11 h'~ solup lim .. onsu",s Ihn output "'glster sees slable-data Iram the shift· register outputs. The clocks mlty be lIod together, In whICh case the 
tlutrut rngl~.tllr i~ nnt't dot" pul<lio bohlnd the shift rogister. 

switching characteristics over recommended operating free-air temperature range, 
Vee = 5 V I 0.5 V (unless otherwise noted) (see Figure 1) _. 

PARAMETER 
FROM TO lOAD 

(INPUT) (OUTPUT) CAPACITANCE 
MIN 

CL. 15 pF' 135 
'mal 

CL. 50 pF 95 

tpLll' 
RCLK O,,-OH CL,,15pF 

tPHL' ::. 
tpLH' 

tPHl' 
SRClK OH' Cl" 15pF 

IPHl' SRClR C,W Cl-'5pF 

tpZH' 

IPZl' 
OE O,,-OH Cl-'5pF 

IPHZ' 
OE O,,-OH Cl= 15pF 

IpLZ' 

IplH 
AClK O,,-OH CL" 50 pF 

IPHL 

'pLH 

IPHL 
SRCLK OH' CL" 50 pF 

tpHI, $RClR OH' CL" 50 pF 

'PZH 
., 

OE O,,-OH CL = 50 pF 
tpZL 

tpHZ 
OE O,,-OH CL a 50 pF 

tpLZ 

'0.1 ;>roducts compliant to Mll,PRF·J85J5. Ihls parameter is ensured but not production tested. 
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SN5U,IlCUllII 

TA" 2S'C 
Mltl 

TYP MA. 

185 " .. 
155 " .. 
5.4 7 4 1 

5.4 7 4 I 

6.2 82 I 

6.2 8.2 I 

5.9 8 I 

4.8 8.6 1 

4.8 8,6 1 

6.9 9.4 1 

6.9 9.4 1 

7.7 10.2 1 

7.7 10.2 1 

7.4 10 1 

8.3 10.6 1 

8.3 108 1 

7.6 10.3 1 

7.6 10 J 1 

UNIT 
MAli 

.--. 
Mtlt 

<-

n~ 
fl8 

n~ 

9.4 
fl' 

9." 

9.1 ns 

10 
ns 

10 

ns 

10.5 
ns 

10.5 

11.4 
ns 

11.4 

11.1 ns 

12 
ns 

12 

11 
ns 

11 

3-465 

~ 
W -> w 
a: 
0. 
fo 
:,) 
c 
o 
a: 
0. 



3: w -> w 
a:: a.. 
.... 
u 
::J 

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 V ± 0.5 V (unless otherwise noted) (see Figure 1) 

SN74AHCT595 

PARAMETER 
FROM TO LOAD 

TA = 25 C (INPUT) (OUTPUT) CAPACITANCE MIN 
MIN TYP MAX 

CL z 15 pF 135 185 115 
Imax 

CL" SO pF 95 155 65 
... 

tPLH 5.4 7.4 I 
RCLK OA-OH CL" 1-5,pF 

tPHL 5.4 7.4 I 

tPLH 6.2 8.2 I 
SRCLK OH' CL = IS pF 

tPHL 6.2 8.2 I 

tpHL SRCLR OH' CL" IS pF •• 5.9 8 1 

tPZH 4.8 8.6 I 
OE OA-OH CL" 15 pF 

IPZL 48 8.6 1 

tPHZ . 
OE OA-OH CL" 15pF 

tPtZ 

tPt.H - 69 9.4 1 
RClK OA-O~I Cl-50pF 

tPHL 69 9.4 I 

tPt.H 77 10.2 1 
SRCLK OH' CL" SOpF 

IPHL 7.7 10.2 , 
tPHL SRCLR QH' CLaSOpF 7.4 10 , 
IpZH 

.. 
83 10.6 I 

OE QA-OH CLaSOpF 
IpZL 8.3 10,6 , 
IPHZ 7.6 10.3 I 

OE ~ QA-OH CL=50pF 
IPt.Z 

. 76 10.3 I 

MAX 

6.5 

8.5 

9.4 

9.4 

9.1 

10 

10 

10.5 

10.5 

11.4 

11.4 

11.1 

12 

12 

" It 

C output·skew characteristics, CL = 50 pF (see Note 4) 

o 
a:: a.. 

SN74AHCT595 

PARAMETER Vce TA = 25'C 
MIN MAX 

MIN MAX 

Isk(o) OUIl'ul skow 5V ±0.5V , , 
NOTE 4: Characloflsllcs aro dol ermined dunng produCI characlenzallon and ensured'by deSign. 

noise characteristics, Vee = 5 V, CL = 50 pF, TA = 25°C (see Note 5) 

SN74AHCT595 
PARAMETER 

MIN MAX 

VOl(PI Quiel oUlpul, maximum dynamic VOL 0.8 

VOL/VI Quiet oulpul, minimum dynamic VOL -0.8 

VOH/V) Quiel OUlpul. minimum dynamic VOH 

VIHIDI High·lovel dynamic inpul vol/age 2 

VIL/O) Low·level dynamic inpul vol/age 0.8 

NOTE 5: Charactonsllcs are oolerrmned dunng product charactenzatlon and ensured by deSign lor surface·mounl packages only. 

operntlng characteristics, Vee = 5 V, TA = 25°C 

UNIT 

MHz 

ns 

ns 

ns .-
n~ 

ns 

ns 

ns 

ns 

ns 

ns 

.-
UNIT 

1'5 

UNIT 

V 

V 

V 

V 

V I 

E~!"~~ ~~:'~~I!I'~:'I~~'~' ,:,~I"'_' '_I"_nc_e_PA_R_A_M_E_T_E_R ____________ L.N_:_I:_~_:_C_O_N_~_:T_:_~~_~_~I__' __ ..J.__~ 

3·-oI(lij 
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"1 SN54AHCT595, SN74AHCT595 
8-BIT SHIFT REGISTERS 

WITH 3-STATE OUTPUT REGISTERS 
SCLS37~A - IAAY 1997 - REVISEOJUNE. 1991 

PARAMETER MEASUREMENT INFORMATION 

o VCC 

From Output ~ 0 Open 

Under Test -r- 0 GND 

CL -L 
(a .. NoteA) T 

LOAD CIRCUIT 

\4--- tw ---.: 
I I 3V 

Input J1.5V Eov 
VOLTAGE WAVEFORMS 

PULSE DURAnON 

Input J,1.5V ~.;V-:---- :: 

I I 
tPLH --jo!4t--to! !4~ tPHL 

I ,..----T1' V I ~-- OH 
Output (sOOt. Vee . sOOt. Vee 

________ -J VOL 

VOLTAGE WAVEFORMS 
DELAY TIMES 

NOTES: A. CL inc:Iudos probe and Jig capacitance. 

TEST 51 

tPU¥tPliL Open 

tpLZ"PZ1. Vee 

tPHZ"PZH GND 

nmlnglnput jl.5V"\ --- 3V 
______ J. I ~OV 

,.-M-th 
tau 14 ~ I 

Oat. Input J1.5 V V5~ ---:: 
VOLTAGE WAVEFORMS 

SETUP AND HOLD TIMES 

(low-leve!·1.5 V ./1.5 V . 
Output eontrol \ 3 V 

enabling) ~. ---li'-l- - - - __ 0 V 
. I I 
Output tPZL -+t 14- ~ I+- tpLZ 

Waveform 1 1 I 1 I • Vee 
51 at Vee I ,\50% ve4 VvOL + 0.3 V 

(_NoteS) !. . t-~--- VOL 
1 . I I -

tpZH -+f. 1 ~ j4- tpHZ 

Output ~ 
Waveform 2 1 V - G:iV VOH 

51 at GND 50"4 Vee OH -
(I .. Note B) "' . ....---- - 0 V 

VOLTAGE WAVEFORMS 
ENABLE AND DISABLE nMES 

B. Waveform' is 101 an oulPUI wil" inlelnal condilions suc" lIIall"e OUlput is low axcept when disabled by lIIe outpu: control. 
Waveform 2 Is 101 an oulPUI wilh i",o,"al conditions such Ihat the oUlput is high except when disabled by the output control. 

C. Alilnpul pulS118 ale 5"''I,Iill<1 by lIonoralors having Ihe IoIlowing characteristics: PRR S 1 MHz. Zo • 50 0. tr • 3 ns. t, • 3 ns. 
D. The oulputs am moas"If,d ono al a lime wil" ona Inpuillansilion per maasurement. 

Figure 1. Load Circuit and Voltage Waveforms 
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