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$include (reg51.inc)
org 0000h

main:
awal;

inp:

snr_gls:

turun:

isi:

ten_s:

mtr_ptr:

delay:

Is:
Ims:

end.

LISTING PROGRAM

mov  p0,#00h

setb  p0.7
setb  pO.1
.ib pO' 1 7$
clr p0.7
setb  p0.6
setb  p0.0
jb p0'03$
setb  p0.4
Icall delay
clr p0.4
setb  p0.0
jnb  p0.0, turun
setb  p0.5
mov  r4#5
Icall delay
dinz rdten_s
clr p0.5
setb  p0.3
Icall delay
clr p0.3
clr p0.6
jmp  awal
mov  r7,#40

mov r6,#100
mov  r5.#100

djnz r5,$
dinz r6,ims
djnz r7,ls
ret

, pengosongan port
; lampu hijau nyala

; logika hi p0.1

; deteksi koin bila 1 cari terus
; lampu hijau mati

; lampu merah nyala

; deteksi gelas bila 0 ngisi air

; nyalain nurunin gelas
; sekian detik
; matiin nurunin gelas

; cek gelas, kalau | tsi gelas

; nyalain ngisi air
Jisird

; sekian detik

; hitung r4

; matiin ngisi air

; muter meja

; sekian detik

; matiin meja

; lampu merah mati

; kembali ke awal

; isir7
;isir6
Jisirs
; hitung 5
; hitung ré
; hitung r7

*a Miapndaja
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INFRA RED
RECEIVER

DT-1/0

Infra Red Receiver merupakan suotu modul penerima
data melalul gelombang Infra merch dengan frekuensi carrier
sebesar 38 kHz. Modul inl dopat difungsikon sebagai input dolam
aplikasl tronsmisi data nirkabel seperti robotik, sistem pengomon,
datalogger, absensl, dan sebagainya.

Spesifikasi Hardware

1. Tegangan kerja: +5 VDC.

2. Frekuensi carrier penerima infra merch: 38 kHz.

3. Ponjang gelombong puncak 950 nm.

4. Sydut penerimaon +45°, —_

5. Memiliki 2 output: non-inverting (OUT) dan inverting (OUT).
:g:!;g;ya kompatibel dengan level tegongan TTL, CMOS, dan

podo ST ' "

6. Kompatibel penuh dengan DT-51™ Minimum System (MinSys)
ver 3.0, DT-51™ PetraFuz, DT-BASIC Serles, DT-51™ Low Cost
Series, DT-AVR Low Cost Serles, don lain-lain.

Tota Letak & Pengaturan Jumper

Alokasi J1
ouT oUT

GND +5V

Konfigurasi J2 (OUT MODE JMP)

12 Jika jumper tidok terpasang, moka

m output yang dapat digunokan adalah
pin OUT (J1 pin 2)

12 Jika jumper terpasong, maka ovtput
1 yong dapat digunakan adolch pin OUT
(11 pin 4)

Prosedur Testing

1. Hubungkan sumber tegangon +5 VDC ke modul infro Red
Receiver.
Lepas jumper J2.
Ukur tegongan pada pin OUT dengon volimeter. Nilalnyo
okan berada pada loglka ‘1’ ( sekitar 5 V).
Pasong jumper J2. _
Ukur tegongan pada pin OUT dengon voltmeter. Nilainya
okan berada pada logika ‘0" (sekitar O V).
Berl sinyal Infra merch 38 kHz (dengan modul infra Red
Transmitter berjarak < 30 an) secara terus menerus.
Lepas jumper J2.
Ukur tegangon pada pin OUT dengon volimeter. Niloinya
akaon berada pado logika ‘0" ( sekitar O V).
Pasang jumper J2. —

. Ulur tegangon pada pin OUT volimeter. Nilainya
akon berada pada loglka ‘1’ (sekitar 5 V).

o0 ON o Lh wN

o

Datasheet TSOP4838 dapat di-download di
www.innovativeelecironics.com pada bagian Suppori.

{ Terima Kasih atas kepercayaan Anda menggunakan produk
kami, bila ada kesulitan, pertanyaan atau saran mengenai
produk ini silahkan menghubungi technical support kami :

support@innovativeelectromics.com
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Features

e Compatible with MCS-51® Products

¢ 4K Bytes of in-System Programmable (ISP) Flash Memory
— Endurance: 1000 Write/Erase Cycles

4.0V to 5.5V Operating Range

Fully Static Operation: 0 Hz to 33 MHz

Three-level Program Memory Lock

128 x 8-bit Internal RAM

32 Programmable VO Lines

Two 16-bit Timer/Counters

Six Interrupt Sources

Full Duplex UART Serial Channel

Low-power Idie and Power-down Modes

interrupt Recovery from Power-down Mode

Watchdog Timer

Dual Data Pointer

Power-off Flag

Fast Programming Time

Flexible ISP Programming (Byte and Page Mode)

Description

The AT88551 is a low-pawer, high-performance CMOS 8-bit microcontroller with 4K
bytes of in-system programmabie Flash memory. The device is manufactured using
Atmel’s high-density nonvolatile memary technology and is compatible with the indus-
try-standard BOCS1 instruction set and pinout. The on-chip Flash allows the program
memory to be reprogrammed in-system or by a conventional nonvelatile memory pro-
grammer. By combining a versatile 8-bit CPU with in-system programmable Flash on a
monolithic chip, the Atmel AT89551 is a powerful microcontroller which provides a
highly-flexible and cost-effective solution to many embedded control applications.

The ATB3S51 provides the following standard features: 4K bytes of Flash, 128 bytes of
RAM, 32 I/O lines, Watchdog timer, two data pointers, two 16-bit imer/counters, a five-
vector two-level interrupt architecture, a full duplex serial port, on-chip ascillator, and
clock circuitry. In addition, the AT89S51 is designed with static logic for operation
down to zero frequency and supports two software selectable power saving modes.
The Idle Mode stops the CPU while allowing the RAM, timer/counters, serial port, and
interrupt system to continue functioning. The Power-down mode saves the RAM con-
tents but freezes the ascillator, disabling all other chip functions until the next external
interrupt or hardware reset.

AIMEL
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8-bit
Microcontroller
with 4K Bytes
In-System
Programmable
Flash
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Pin Configurations

PDIP PLEG
SEas
2229
e 40pIVCC <+ MmN - oS- .
PLIGE  SfiPooon EEEErgbEERE
P1.20]3 38 [ P0.1 (AD1) =T SAOcan
P1.3C{4 37 2 P0.2 (AD2) feeesoar-~gaarg
Pi4ils 36 |7 P0.3 (AD3) MOS) P15} 7 [a] 39| 1 P04 (AD4)
(MOSHPI151 |6 35 11 P0.4 (AD4) (MISO) P16 8 38| POS (ADS)
(MISO)P16 1|7 34 [ P0.5 [ADS) (SCK) P1.7118 37 |. PO.6 (ADE)
ISCK)P171]|8 331 PO.6 (AD6) RST 1 36 P07 (AD7)
RST 19 32 |1 PO.7 (ADT) (RXD) P30 ] 11 35 1 EANPP
(RXD) Pa.a T 10 31| EAVPP NC |12 34| NC
(TXD) P31 |11 30| ALE/FROG (TXD) P3.1 {13 33" ALEPROG
(INTQ) P32 7] 12 29[ PSEN {NTO) P2 7} 14 32 {7 PSEN
(INT1)P3.3 (|13 28 [0 P2.7 (A15) (INTH)PA3 115 31 [T P27 (A15)
(TO)P3.4 ] 14 27| 1P26 (A14) To) Pa.a |16 20| P2.6 (A14)
1)P357( 15 26 [ TP2.5 (A13 = -
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MIsO) P16 12 32[7P0.5 (ADS)
(SCK)P1.7 |3 31| P0.6 (AD6)
AST 7|4 30| PO.7 (ADT)
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(TXD) P34 7|7 27 I ALEPRDG
(INTQ)P32 |8 26| | PSEN
(INT1) P33 |9 25[ 1 P2.7 (A15)
(T0) P34 7|10 24| 1P2.6 (A14)
T P3S 1 23 1P2.5(A13)
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Block Diagram
PO.O - PD.7 P2.0 - P2.7
AAAALAAD AAArraaa
e e T s e e et S e S e s o e e S e AR SRS '
Vog: 7 YYVYYYIYYY '
: PORT 0 DRVERS l PORT 2 DRIVERS |
aND | LI 3 B i |
. | | : :
s | 4 Y 5
= ! RAM ADDR. PORT 0 PORT 2 !
: REGISTER RAM LATCH LATCH FUASH' (¢ i :
| I I x Y | 5
: \ ‘ ‘ ‘ '
: ¥ v - A 4 5
: A A a i
% | 5
v L 4 !
. PROGRAM ‘
8 STACK .
‘; REGISTER ACG POINTER e 1 i
: 4 = L 4 :
; 4 BurFER B |
; ™F2 ™F1 :
y :
| | | 5
\ | 1
! .| vV !. PC :
. ALL ‘ INCREMENTER [¢—» |
‘ INTERRUST, SERIAL PORT, ‘ i
AND TIMER BLOGKS o
; . i [y | ;
; PROGRAM .
: 2 e
| Baw COUNTER :
: r Y ;
PSEN €| |
ALEFROG 4——— TIMING  lerricTioN v v v - '
AND DUALDFTR &% |
EX / V,, ——| CONTRoL | REGISTER L L .
RST —— :
y W Y 4 \ 4 ¥ :
\ WATCH PORT 3 PORT 1 187 PROGRAM :
‘ DOG LATCH LATGH PORT LOGIC :
| T 'y Y g
oSG Y | \ 4 h 4 _
PORT 3 DRIVERS - PORT 1 DRIVERS ;
I PR ERE R NN EREEE) :
B s o o S
oo YYYYYVYYY YYYYVYYVYY
i T—- P3.0 - PA7 P1D - P17
[ o
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Pin Description

VCC
GND

Port 0

Port 1

Port 2

Port 3

Supply voltage.
Ground.

Port 0 is an 8-bit open drain bidirectional I/O port. As an output port, each pin can sink eight
TTL inputs. When 1s are written to port 0 pins, the pins can be used as high-impedance
inputs.

Port 0 can also be configured to be the multiplexed low-order address/data bus during
accesses to external program and data memory. In this mode, PO has internal pull-ups.

Port 0 also receives the code bytes during Flash programming and outputs the code bytes
during program verification. Extsrnal pull-ups are required during program verification.

Port 1 is an 8-bit bidirectional I/0 port with intemal pull-ups. The Port 1 output buffers can
sink/source four TTL inputs. When 1s are written to Port 1 pins, they are pulled high by the
intemnal pull-ups and can be used as inputs. As inputs, Port 1 pins that are externally being
pulled low will sowrce current () ) because of the internal pull-ups.

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

Port Pin | Aiternate Functions

P1.5 | MOSI (used for in-System Programming)
P16 | MISO (used for In-Syslem Programming)
P1.7 8CK (used for In-System Programming) B

Port 2 is an 8-bit bidirectional /O port with intermnal pull-ups. 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 pull-ups and can be used as inputs. As inputs, Port 2 pins that are externally being
pulled Jow will sowrce current (), ) because of the intemal puli-ups.

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 @ DPTR). In this
application, Port 2 uses strong internal pull-ups when emitting 1s. During accesses ta external
data memory that use 8-bit addresses (MOVX @ RI), Port 2 emits the contents of the P2 Spe-
cial Function Register.

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

Port 3 is an 8-bit bidirectional I/0 port with internal pull-ups. The Port 3 output buffers can
sink/source four TTL inputs. When 1s are written to Port 3 pins, they are pulied high by the
internal pull-ups and can be used as inputs. As inputs, Port 3 pins that are externally being
pulled low will source current (I, ) because of the pull-ups.

Port 3 receives some control signais for Flash programming and verification.

Port 3 also serves the functions of various special features of the ATB9S51, as shown in the
following table,

4 T e S ——
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RST

EA/NPP

XTAL1

XTAL2
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Port Pin Alternate Functions
i P3.0 RXD (serial input port)

P3.1 TXD (serial output port)i - -

P3.2 | INTO (external interrupt 0} R -
P33 U INTT (external interupt 1)

P3.4 . TO (timer 0 external input) o

P35 " T1 (timer 1 external input) o

P3.6 - T \}W_(externai data memory wr:rteishbbe) - _
-~ P37  AD (external data memory read stroi':e)r - |

Reset input. A high on this pin for two machine cydes while the oscillator is running resets the
device. This pin drives High for 88 oscillator periods after the Watchdog times out. The DIS-
RTO bit in SFR AUXR (address 8EH) can be used to disable this feature. In the default state
of bit DISRTO, the RESET HIGH out teature is enabled.

Address Latch Enable (ALE) is an output pulse for latching the low byte of the address during
accesses to external memary. 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 effect if the microcontrolier is in external execution
maode.

Program Store Enable (PSEN) is the read strobe to external program memaory.

When the AT89S51 is executing code from external program memory, PSEN is activated
twice each machine cycle, except that two PSEN activations are skipped during each access
to external data memory.

External Access Enable. EA must be strapped to GND in order to enable the device to fetch
code from external program memory locations starting at 0000H up to FFFFH. Note, however,
that if lock bit 1 is programmed, EA will be intemally latched on reset.

EA should be strapped to V. for intemal program executions.
This pin also receives the 12-volt programming enable voltage (Vpp) during Flash
programming.

Input to the inverting oscillator amplifier and input to the internal clock operating circuit.

Qutput from the inverting oscillator amplifier

AIMEL )
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Sp&Ciﬂ' A map of the on-chip memory area called the Special Function Register (SFR) space is shawn
Registers Note that not all of the addresses are occupied, and unoccupied addresses may not be imple-

mented on the chip. Read accesses to these addresses will in general return random data,
and write accesses will have an indeterminate effect.

Table 1. ATB89551 SFR Map and Reset Values
| !

oF8H ‘ ‘ oFFH
OFOH B | oF7H
00000000 ‘ |
OEBH I OEFH
ACC |
OEOH 00000000 0E7H
oD8H 0DFH
| - i L L —
PSW
oDOH 0 0 cD7H
——————————— — ]
0C8H ‘ ‘ ' ‘ OCFH
T t {
0CoH ‘ | OCTH
0BBH P | | oBFH
| XX00000D ‘ |
P3
0BOH 11111111 | ‘ | 0B87H
IE \ | ‘
OAFH
OASH 0X000000 l \
| T -+ 'l — — [
P2 AUXR1 WDTRST
ORH. I trirrm X000 | ‘ XXXXOOXX B
1 | . | | | .
SCON SBUF
BH | 00000000 | XXXXXXXX ‘ ’ BFH
——— 43‘. 3 i — ——
P1 ’
a7H
80H 11111111 1 1 ‘ .
asH TCON TMOD TLO TL1 THO | TH1 AUXR 8FH
CO000000 00000000 00000000 00000000 ‘ 00000000 00000000 00(00X X0 ‘
80H Po SP ‘ DPoOL [ DPOH I DP1L DPi1H PCON 87H
11111111 00000111 ‘ 00000000 00000000 00000000 00000000 3 OXXX0000
6 T T 0 ——————— S
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User software should not write 1s to these unlisted locations, since they may be used in future

products to invoke new features. In that case, the reset or inactive values of the new bits will
always be O.

Interrupt Registers: The individual interrupt enable bits are in the IE register. Two priorities
can be set for each of the five interrupt sources in the IP register.

Table 2. AUXR: Auxiliary Register

AUXR Address = BEH Reset Value = XXX00XX08
Not Bit
Addressable
L, ~ | - | WDIDLE | DISRTO | - | - | DISALE
Bit i?|76‘5.‘ s | 3 21 0

- Reserved for future expansion
DISALE Disable/Enable ALE

DISALE
Operating Mode
0 ALE is emitted at a constant rate of 1/6 the oscillator frequency
1 ALE is active only during a MOVX or MOVC instruction
DISRTO Disable/Enable Reset out
DISRTO
0 Reset pin is driven High after WDT times out
1 Reset pin is input only
WDIDLE Disable/Enable WDT in IDLE mode
WDIDLE
o WDT continues to count in IDLE mode
1 WDT halts counting in IDLE mode

Dual Data Pointsr Registers: To facilitate accessing both internal and external data memory,
two banks of 16-bit Data Pointer Registers are provided: DPQ at SFR address locations 82H-
83H and DP1 at 84H-85H. Bit DPS = 0 in SFR AUXR1 selects DP0 and DPS = 1 selects DP1.
The user should always initialize the DPS bit to the appropriate value before accessing the
respective Data Pointer Register.

2487A-10/01



Memory
Organization

Program Memory

Data Memory

Watchdog
Timer
(One-time
Enabled with
Reset-out)

Using the WDT

ATMEL =
Power Off Flag: The Power Off Flag (POF) is located at bit 4 (PCON.4) in the PCON SFR.

POF is set to “1” during power up. It can be set and rest under software control and is not
affected by reset.

Table 3. AUXR1: Auxihary Register 1

AUXR1
Address = A2H
Reset Value = XXXXXXX0B
Not Bit
Addressable
;-'L'-'-—_— = 1 = | DPS |
Bit | 7#‘7 s | 4 | 3 | 2 | 1 | o J
- Reserved for future expansion
DPS Data Pointer Register Select
DPS
0 Selects DPTR Registers DPOL, DPOH
1 Selects DPTR Registers DP1L, DP1H

MCS-51 devices have a separate address space for Program and Data Memory. Up to 64K
bytes each of external Program and Data Memory can be addressed.

If the EA pin is connected to GND, all program fetches are directed to external memory.

On the AT89S5T1, if EA is connected to V¢, program fetches to addresses 0000H through
FFFH are directed to internal memory and fetches to addresses 1000H through FFFFH are
directed to external memory.

The AT88551 implements 128 bytes of on-chip RAM. The 128 bytes are accessible via direct
and indirect addressing modes. Stack operations are examples of indirect addressing, so the
128 bytes of data RAM are available as stack space.

The WDT is intended as a recovery method in situations where the CPU may be subjected to
software upsets. The WDT consists of a 14-bit counter and the Watchdog Timer Reset
(WDTRST) SFR. The WDT is defaulted to disable from exiting reset. To enable the WDT, a
user must write 01EH and OE 1H in sequence fo the WDTRST register (SFR location 0A6H).
When the WDT is enabled, it will increment every machine cycle while the oscillator is running.
The WDT timeout period is dependent on the external clock frequency. There is no way to dis-
able the WDT except through reset (either hardware reset or WDT overfiow reset). When
WDT overflows, it will drive an output RESET HIGH pulse at the RST pin.

To enable the WDT, a user must write 01EH and OE1H in sequence to the WDTRST register
(SFR location 0A6H). When the WDT is enabled, the user needs to service it by writing 01EH
and OE1H to WDTRST to avoid a WDT overflow. The 14-bit counter overflows when it reaches
16383 (3FFFH), and this will reset the device. When the WDT is enabled, it will increment
every machine cycle while the oscillator is running. This means the user must reset the WDT
at least every 16383 machine cycles. To reset the WDT the user must write 01EH and OE1H
to WDTRST. WDTRST is a write-only register. The WDT counter cannot be read or written.
When WDT overflows, it will generate an output RESET pulse at the RST pin. The RESET

ulse duration is 88xTOSC, where TOSC=1/FOSC. To make the best use of the WDT, it

8 ATE9SE T au——
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WDT During
Power-down
and Ildie

UART

Timer 0 and 1

Interrupts

2487A-10/01

should be serviced in those sections of code that will periodically be executed within the time
required to prevent a WDT reset.

In Power-down mode the oscillator stops, which means the WDT also stops. While in Power-
down mode, the user does not need to service the WDT. There are two methods of exiting
Power-down mode: by a hardware reset or via a level-activated external interrupt, which is
enabled prior to entering Power-down mode. When Power-down is exited with hardware reset,
servicing the WDT should occur as it normally does whenever the AT89S51 is reset. Exiting
Power-down with an interrupt is significantly different. The interrupt is held low long enough for
the oscillator to stabilize. When the interrupt is brought high, the interrupt is serviced. To pre-
vent the WODT from resetting the device while the interrupt pin is held low, the WDT is not
started until the interrupt is pulled high. It is suggested that the WDT be reset during the inter-
rupt service for the interrupt used to exit Power-down mode.

To ensure that the WDT does not overflow within a few states of exiting Power-down, it is best
to reset the WDT just before entering Power-down mode.

Before going into the IDLE mode, the WDIDLE bit in SFR AUXR is used to determine whether
the WDT continues to count if enabled. The WDT keeps counting during IDLE (WDIDLE bit =
0) as the default state. To prevent the WDT from resetting the AT83S51 while in IDLE mode,
the user should always set up a timer that will periodically exit IDLE, service the WDT, and
reenter IDLE mode.

With WDIDLE bit enabled, the WDT will stop to count in IDLE mode and resumes the count
upon exit from IDLE.

The UART in the AT89S51 operates the same way as the UART in the AT89C51. For further
information on the UART operation, refer to the ATMEL Web site {http://www.atmel.com).
From the home page, select ‘Products’, then ‘8051-Architecture Flash Microcontroller’, then
‘Product Overview'.

Timer 0 and Timer 1 in the AT89S51 operate the same way as Timer 0 and Timer 1 in the
ATB89C51. For furthet infotmation on the timers' operation, refer to the ATMEL Web site
(http://www.atmel.com). From the home page, select ‘Products’, then ‘8051-Architecture Flash
Microcontroller’, therr ‘Product Overview’.

The AT89S51 has a total of five interrupt vectors: two external interrupts {INTO and INT1), two
timer interrupts (Timers 0 and 1), and the serial port interrupt. These interrupts are all shown in
Figure 1.

Each of these interrupt sources can be individually enabled or disabled by setting or clearing a
bit in Special Function Register IE. IE also contains a global disable bit, EA, which disables all
interrupts at once.

Note that Table 4 shows that bit position IE.6 is unimpiemented. In the AT89551, bit position
IE.5 is also unimplemented. User software should not write 1s to these bit positions, since they
may be used in future AT89 products.

The Timer 0 and Timer 1 flags, TFO and TF1, are set at S5P2 of the cycle in which the timers
overflow. The values are then poiled by the circuitry in the next cycle

AIMEL :
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Table 4. Interrupt Enable (IE) Register

(M&B) L8B)
| EA | = T- Tes Jem =% 'ETo . Exo |
Eﬁablc; Bit = 1 enables the interrupt. - . - o
Enable Bit = 0 disables the interrupt.
Symbol ' Position Function
EA IE.7 Disables all interrupts. If EA = 0, no interrupt is

acknowledged. If EA = 1, each interrupt source is
individually enabled or disabled by setting or clearing

its enable bit,
- E6 Reserved -
- |E5S | Reserved - 1
ES IE.4 | Serial Port inte;rupt enable bit o
ETY - ) 1;3 ) Timer 1 ir;terrupl enable bit - a -
EX1 €2 N External interrupt 1 enable bit 7
ETD__ ] 1E.A | Timer D interrupt enable bit . -
EXO— ] IEia—_ _ Extern;l interl;upt Oenagbit - |

User software should never write 1s to reserved bits, because they may be used in future AT89
products.

Figure 1. Interrupt Sources

T o
~
[ SO
2l ?
NTT —O7, Lo EY —»
1
L[~ -
TRt — .

DT e ————————— e
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Oscillator
Characteristics

Idle Mode

Power-down
Mode

XTAL1 and XTAL2 are the input and output, respectively, of an inverting amplifier that can be
configured for use as an on-chip oscillator, as shown in Figure 2. Either a quartz crystal or
ceramic resonator may be used. To drive the device from an external clock source, XTAL2
should be left unconnected white XTAL1 is driven, as shown in Figure 3. There are no require-
ments on the duty cycle of the external clock signal, since the input to the internal clocking
circuitry is through a divide-by-two flip-flop, but minimum and maximum voltage high and low
time specifications must be observed.

Figure 2. Oscillator Connections

— XTAL2

* 0 XTAL1

Note:  Ct, C2 = 30 pF + 10 pF for Crystals = 40 pF + 10 pF for Ceramic Resonators

Figure 3. External Clock Drive Configuration

EXTERNAL
OSCILLATOR. ——| XTALY
GIGNAL

r — GND

In idle mode, the CPU puts itself to sleep while all the on-chip peripherals remain active. The
mode is invoked by software. The content of the on-chip RAM and all the special function
registers remain unchanged during this mode. The idle mode can be terminated by any
enabled interrupt or by a hardware reset.

Note that when idle mode is terminated by a hardware reset, the device normally resumes pro-
gram execution from where it left off, up to two machine cycles before the internal reset
algorithm takes control. On-chip hardware inhibits access to intemal RAM in this event, but
access to the port pins is not inhibited. To eliminate the possibility of an unexpected write to a
port pin when idle mode is terminated by a resef, the instruction following the one that invokes
idle mode should not write to a port pin or to external memory.

In the Power-down mode, the oscillator is stopped, and the instruction that invokes Power-
down is the last instruction executed. The on-chip RAM and Special Function Registers retain
their values until the Power-down mode is terminated. Exit from Power-down mode can be ini-
tiated either by a hardware reset or by aciivation of an enabled external interrupt into INTO or
INT1. Reset redefines the SFRs but does not change the on-chip RAM. The reset should not
be activated before V is restored to its normal operating level and must be held active long
enough to allow the oscillator to restart and stabilize.

—‘ 1
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Program
Memory Lock
Bits

Programming
the Flash -

Parallel Mode

m_

Table 5. Status of External Pins During idle and Power-down Modes

Mode Program Memory = ALE = PSEN A PORTOo PORT1 | PORT2 | PORT3
Idle | Internal 1 1 Data | Data Data Data
ide | External "1 | 1 | Foat | Data | Address | Data
Power-down | Intenal | 0 O | Daa Data Daa | Daa
Power-down . External e | 0 | Float Data Data | Data

The AT89551 has three lock bits that can be left unprogrammed (U) or can be programmed
(P) to obtain the additional features listed in the following table.

Tabie 6. Lock Bit Protection Modes

Program Lock Bits
LB1 LB2 LB3 | Protection Type

1 A U U u No program lock features

2 P u u MOVC instructions executed from external program
memory are disabled from fetching code bytes from internal
memory, EA is sampled and latched on reset, and further
programming of the Flash memory is disabled

P U Same as mode 2, but verity is also disabled
P P P Same as mode 3, but external execution is also disabled

When lock bit 1 is programmed, the logic level at the EA pin is sampled and latched during
reset. If the device is powered up without a reset, the latch initializes to a random value and
holds that vailue until reset is activated. The latched value of EA must agree with the current
logic level at that pin in order for the device to function properly.

The AT89S51 is shipped with the on-chip Flash memory array ready to be programmed. The
programming interface needs a high-voltage (12-volt) program enable signal and is compati-
ble with conventional third-party Flash or EPROM programmers.

The AT88S51 code memory array is programmed byte-by-byte.

Programming Algorithm: Before programming the AT89S51, the address, data, and control
signals should be set up according to the Flash programming mode table and Figures 13 and
14. To program the AT89S51, take the following steps:

1. Input the desired memory location on the address fines.

Input the appropriate data byte on the data lines.

Activate the correct combination of control signals.

Raise EA/Vpp to 12V.

Pulse ALE/PROG once to program a byte in the Flash array or the lock bits. The byte-
write cycle is self-timed and typically takes no more than 50 ps. Repeat steps 1
through 5, changing the address and data for the entire array or until the end of the
object file is reached.

Data Polling: The AT89S51 features Data Polling to indicate the end of a byte write cycle.
During a write cycle, an attempted read of the last byte written will result in the complement of
the written data on P0.7. Once the write cycle has been completed, true data is valid on all out-
puts, and the next cycle may begin. Data Polling may begin any time after a write cycle has
been iniiated.

LA ol
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Programming
the Flash -
Serial Mode

Ready/Busy: The progress of byte programming can also be monitored by the RDY/BSY out-
put signal. P3.0 is pulled low after ALE goes high during programming to indicate BUSY. P3.0
is pulled high again when programming is done to indicate READY.

Program Verify: If lock bits LB1 and LB2 have not been programmed, the programmed code
data can be read back via the address and data lines for verification. The status of the individ-
ual lock bits can be verified directly by reading them back.

Reading the Signature Bytes: The signature bytes are read by the same procedure as a nor-
mal verification of focations 000H, 100H, and 200H, except that P3.6 and P3.7 must be pulled
to a logic low. The values retumed are as follows.

(000H) = 1EH indicates manufactured by Atmel
(100H) = 51H indicates 89551
(200H) = 06H

Chip Erase: In the parallel programming mode, a chip erase operation is initiated by using the
proper combination of control signals and by pulsing ALE/PROG low for a duration of 200 ns -
500 ns.

In the serial programming mode, a chip erase operation is initiated by issuing the Chip Erase
instruction. In this mode, chip erase is seli-imed and takes about 500 ms.

During chip erase, a serial read from any address location will return GOH at the data output.

The Code memory array can be programmed using the serial ISP interface while RST is
pulled to V.. The serial interface consists of pins SCK, MOSI (input) and MISO (output). After
RAST is set high, the Programming Enable instruction needs to be executed first before other
operations can be executed. Before a reprogramming sequence can occur, a Chip Erase
operation is required.

The Chip Erase operation turns the content of every memory location in the Code array into
FFH.

Either an external system clock can be supplied at pin XTAL1 or a crystal needs to be con-
nected across pins XTAL1 and XTAL2. The maximum serial clock (SCK) frequency should be
less than 1/16 of the crystal frequency. With a 33 MHz oscillator clock, the maximum SCK fre-
quency is 2 MHz.

Serial To program and verify the AT89S51 in the serial programming mode, the following sequence
Programming is recommended:
Algorithm 1. Power-up sequence:
Apply pawer between VCC and GND pins.
Set RST pin to “H".
If a crystal is not connected across pins XTAL1 and XTAL2, apply a 3 MHz to 33 MHz
clock to XTAL1 pin and wait for at least 10 milliseconds.
2. Enabie serial programming by sending the Pragramming Enable serial instruction to
pin MOSI/P1.5. The frequency of the shift clock supplied at pin SCK/P1.7 needs to be
less than the CPU clock at XTAL1 divided by 16.
3. The Code array is programmed one byte at a time in either the Byte or Page mode.
The write cycle is self-timed and typically takes less than 0.5 ms at 5\.
4. Any memory location can be verified by using the Read instruction that returns the con-
tent at the selected address at serial output MISO/P1.6.
5. Atthe end of a programming session, RST can be set low to commence normal device
operation.
I T e T T e A | m 13
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Serial
Programming
Instruction Set

Programming
Interface -
Parallel Mode

Power-off sequence (if needed):
Set XTAL1 to “L" (if a crystal is not used).
Set RST to “L".
Tumn Vg power off.

Data Polling: The Data Polling feature is also available in the serial mode. In this mode, dur-
ing a write cycle an attempted read of the last byte written will result in the complement of the
MSB of the serial output byte on MISO.

The Instruction Set for Serial Programming follows a 4-byte protocol and is shown in Table 8
on page 18.

Every code byte in the Flash array can be programmed by using the appropriate combination
of control signals. The write operation cycle is selfi-timed and once initiated, will automatically
time itself to completion.

All major programming vendors offer worldwide support for the Atmel microcontroller series.
Please contact your local prograrming vendor for the appropriate software revision.

Table 7. Fiash Programming Modes

as | po.0 . P230 | P17-0
Mode Vee RST PSEN | PROG Vee P26 P27 | P33 | P36 | P37 Data Address
@ | |
Wiite Code Data | 5V H L |~ | 2V L H H H H Dy A118 | A7
Read Code Data 5V H L H H L L L H H ' A8 | AT
2 3 - | L — L o7 | I
Write Lock Bit 1 5V H L g 12v | H H H H H X X | x
3)
Write Lock Bit 2 5V H L = 12v | H H H L L X | x X
_ | I} ‘ | | I || I A
‘ ) 3l ‘ ‘
Write Lock Bit 3 5V H L = 12V H L H H L X X X
. Po.2,
Fyead L B 5V H L H H H L H L P0.3, X X
1,23 { 1 Y |
_ = |
| ' ' |
i X
Chip Erase 5V H L — 12V H L H L L X X
Read Atme! ID 5V H L H H L \ L L L 1EH 0000 00H
] . | | = S|
Read Device ID 5V H | L H H L L L L L 51H 0001 00H
Read Device ID 5V H | L H H L L L L 08H 0010 00H
Notes: 1. Each PROG pulse is 200 ns - 500 ns for Chip Erase.
2. Each PROG pulse is 200 ns - 500 ns for Write Code Data.
3. Each PROG puise is 200 ns - 500 ns for Write Lock Bits.
4, RDY/BSY signal is output on P3.0 during programming.
5. X =don’t care.
14 AT 89S 51 s —
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Figure 4. Programming the Flash Memory (Parallel Mode)
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Figure 5. Verifying the Flash Memory (Parallel Mode)
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Flash Programming and Verification Characteristics (Parallel Mode)
T, = 20°C to 30°C, Vo = 4.5 t0 5.5V

Symbol Parameter ' Min Max | Units
Vep Programming Supply Voitage ‘ 1.5 12.5 ‘ v
7 lpp . Progranﬁng Supply CL;M ' ) T - mA ]
lee o l Ve Supply Current ' 1 30 N K
1MoL - Oscillator Frequency - - o _3 33 T MHz_
| B ' Address Setup to PROG Low 7 | 48tci o N ‘
. Address Hold After PROG | et | [ _
Yvict  Data Setup to PROG Low 7 4Bl o [ ]
[ ' Data Hold After PROG T _
o ' P2.7 (ENABLE) High to Vpe T R
oL ' Vep Setup to PROG Low o s
twe. | VepHoldAfter PROG | 10 ' s
toton ' PROG Width 0z | 1 s
tavov A_ddress to Data Valid 7 [ . A_Btcw,_ R
twoy  ENABLE Low to Data Valid . | 4stag
Cher Data Float After ENABLE 0 | 48t
[ ' PROG High to BUSY Low ' ] 1.0 s
twe i B&te Write C;lcle Time ' R 50 I Hs

Figure 6. Flash Programming and Verification Waveforms — Parallel Mode

PROGRAMMING VERIFICATION

P1.0 - P1.7
) ——
P2.0 - P2.3 ADORESS j—j ADDRESS  »——
*— Lavov
PORT 0 GATA 1N Y (" DATA OUT p——
P‘“ lova.  louo |'_4
LavaL § larax
ALE/PROG N\ A
laae P — lona
NE— , (T, SR, . NLOGIC 1
Sl M —— | PR ) 7 o ———
*— losn f— tgz
P2.7 _" laov -—
(ENABLE) 4 _J
love
P30
(RDY/BSY) BUSY READY
= lwe "

16 AT89S51
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Figure 7. Flash Memory Serial Downloading

ATB8S51
VCC
INSTRUCTION
DATA OUTPUT 4 P1.6MISO
CLOCK IN ——¥ P1.7/SCK
i —{ XTAL2
333 MHz . =
’*,
B
—e————{ XTALY AST
|
®—| GND

Flash Programming and Verification Waveforms — Serial Mode

Figure 8. Serial Programming Waveforms

SERAL DATA {NPUT
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Table 8. Serial Programming Instruction Set

‘ Instruction
Format |
Instruction Byte 1 | Byte 2 Byte 3 ' Byte 4 Operation
Programming Enable | 1010 1100 0101 0011 | 0000 XXXX YO0 000¢ ' Enable Serial Programming
‘ | 0110 1001 while RST is high
, | _ _|©tot) | 0 )
Chip Erase 1010 1100 100x 00 | 00K XXX | 000K XXX Chip Erase Flash memory
‘ | | array
Read Program Memory ' 0010 0000 XX %% | neww oyno | rowvs o Read data from Program
(Byte Mode) = e = = 8058 memory in the byte mode
Write Program Memory 0100 0000 X000 rooe 20y DoTo | hens oaco Write data to Program
(Byte Mode) \ . e [) SSERRET memory in the byte mode
Write Lock Bits® 1010 1100 1110 00 S | 2000 000K 0K X000 Write Lock bits. See Note (2).
Read Lock Bits 0010 0100 XXXX  XHXK MXRX XXHK XD XX Read back current status of
S the lock bits (a programmed
' \ \ lock bit reads back as a “17)
Read Signature Bytes!" | 0010 1000 | xxx 2399 gox xox | Signature Byte | Read Signature Byte
Read Program Memory | 0011 0000 xox oo | Byte O Byte 1... Read data from Program
(Page Mode) ‘ << ‘ Byte 255 memory in the Page Mode
‘ (256 bytes)
Write Program Memory = 0101 0000 X =o9® Byte O Byte 1... Write data to Program
(Page Mode) <« Byte 255 memory in the Page Mode
‘ (256 bytes)
Notes: 1. The signature bytes are not readable in Lock Bit Modes 3 and 4, )
2. B1=0,82=0— Mode 1, no lock protection
B1 =0, B2 =1— Mode 2, lock bit 1 activated Each of the lock bits needs to be activated sequentially before
B1 =1, B2 =0 —~> Mode 3, lock bit 2 activated Mode 4 can be executed.

B1 =1, B1=1-— Mode 4, lock bit 3 activated

After Reset signal is high, SCK should be low for at least 64 system clocks before it goes high to clock in the enable data
bytes. No pulsing of Reset signal is necessary. SCK should be no faster than 1/16 of the system clock at XTAL1.

For Page Read/Write, the data always starts from byte 0 to 255. After the command byte and upper addr_ess byte are
\atched, each byte thereafter is treated as data until all 256 bytes are shifted in/out. Then the next instruction will be ready to
be decoded.

18 DT ———— R ——
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Serial Programming Characteristics

Figure 9. Serial Programming Timing

MOS! ﬂ( * X
lovsH tsHox  |\stsH
SCK \J%ﬁ q
MISO X XK *
tsLiv

Table 9. Serial Programming Characteristics, T, = -40°C to 85°C, V¢ = 4.0 - 5.5V (Unless Otherwise Noted)

Symbol Parameter Min \ Typ ‘ Max Units

MecL Oscillator Frequency ] 1 33 MHz
tocw | Oscillator Period | w] s

tenst SCK Puise Width High 8o | ns

losn | SCKPulse WidthLow Blag | [ ns

s MOSISeuptosoRMen | e | | m

tsnox MOS! Hold after SCK High 20t ns

i SCK LowtoMISO Valid 10 16 2 ns

YeRASE || Chip Erase Instruction Cycle Time | , o 500 . - mfsi i

twe | Serial Byte Write Cycle Time | - 64 L L + 400 | us

2487A-10/01 T



ATMEL

Absolute Maximum Ratings*

Operating Temperature.................c.coooveveevenns -55°C to +125°C “‘NOTICE:  Stresses beyond those listed under “Absolute
Maximum Ratings” may cause permanent dam-

Storage Temperature .............c.ooooeeeeeieenennnee -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

Voltage on Any Pin other conditions beyond those indicated in the

with Respect to Ground.............cccoivnninniinenns -1.0Vto +7.0V operational sections of this specification is not
implied. Exposure to absolute maximum rating

Maximum Operating Voltage ..........ccocooccvicvincciiicnncnnnnnnn. 6.6V conditions for extended periods may affect
device reliability.

DC OQUIPUL CUITENL......... oo e e e s 15.0 mA

DC Characteristics

The values shown in this table are valid for T, = -40°C to 85°C and V; = 4.0V to 5.5V, unless otherwise noted.

Symbol Parameter Condition Min | Max Units
Vi | Input Low Voltage | (Except EA) -0.5 . 0.2V-0.1 v
Vi ! Input Low Voltage (EA) 0.5 | 0.2Vg03 Vv
Viu Input ngh Voltage (Except XTAL1, RST) | 0.2Vgo+0.9 | Vi+05 \'
Ving Input High Vottage (XTAL1, RST) | 07Vge | Vget05 |V
Output Low Voltage!" (Ports 0.45 [V
VoL 1,2,3) oy =1.6mA | 7
Output Low Voltage'" 0.45 v
Vi (Port 0, ALE, PSEN) lo = 3.2 MA
‘ IOH =-60 uA, VCC = SV +10% l 24 \
Output High Voltage o =-25 pA | 0.75Vge - v
Voui | (Ports 1,2,3, ALE, PSEN) lon=-10pA | 0.9 Vg |V
[ lw'—_‘apr ch—svi1D% 2.4 | | V
Output High Voltage f o =00 A — ) O7RNVes I ¥
Vo1 (Port 0 in External Bus Mode) | loy =-80 pA 0.8 Vg v
Logical O input Current (Ports 1 -50 WA
fy ' 1,2,3) | Vi =045V ‘
Logical 1 to 0 Transition Current ] \ -650 HA
b | (Ports 1,2,3) | V=2V, Ve =5V £10%
lnpm l.eakage Current (Pott 0 +10 HA
IL| EA) 0.45 < V‘N < VCC
RRST Reset Pulldown Resistor 50 300 KQ
Cio Pin Capacitance | TesiFreq. =1 MHz TA = 25"C 10 pF
| Active Mode, 12 MHz \ 25 mA
Power Supply Current | Idle Mode 12 MHz ‘ 6.5 mA
boie " Power-down Mode® Vge = 5.5V 50  uA

Notes: 1. Under steady state (non-transient) conditions, i, must be externally limited as follows:
Maximum |, per port pin: 10 mA
Maximum |g, per 8-bit port.
Port 0: 26 mA Ports 1, 2, 3: 15 mA
Maximum total 15 for all output pins: 71 mA
If lo, exceeds the test condition, Vo, may exceed the related specificalion. Pins are not guaranteed to sink current greater
than the listed test conditions. :
2. Minimum V for Power-down is 2V.

20 DT L ————————————
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AC Characteristics

Under operating conditions, load capacitance for Port 0, ALE/PROG, and PSEN = 100 pF; load capacitance for all other

outputs = 80 pF.

External Program and Data Memory Characteristics

| \

| | 12 MH2 Osclllator Variable Oscillator
Symbol Parameter Min ; Max Min | Max . Units
Moo Oscillator Frequency | 0 33 | MHz
\wu | ALEPuseWidth 1 w2 | 240 [ s
tww | Address Valid to ALE Low 43 a5 | | ns
 ta | Address Hold After ALE Low s | Y - e |
tu | ALE Lowto Valid Instruction In 1 233 | | 4t 65 | s
N T R— - W T N W
tor pu PSEN Puise Width . =s Btga-45 B | s
oy | PSEN Low to Valid Instruction In ' 145 | 815,460 ns
o input Instruction Hold Afer PSEN | 0 0 | ns
iz | Input Instruction Float Atter PSEN ' 59 | aaz | s
| oy PSENWoAddressVaid | 75 toaB | | ns
taiv Address to Valid Instruction In 312 51c,_q_-80 s
tpLaz | PSEN Low to Address Float 10 | 10 Tf ns
bt | AD Pulse Width 400 6t o -100 ' ns
V iw,_WH " WR Pulse Width 7 | 400 | ' 6tgy o -100 T  ns
tupy | FD Low to Vaiid Data In 252 Bloy, 90 s
tasiix Data Hold After RD % o | 7 il ns
ez ' Data Float After RD I 2 N8 | s
fLov | ALE Low to Valid Data In B 517 | Btge150 | ons |
tavoy | Address to Valid Data In 7 s Noucu165 | s
- | ALELowtoRD or WRLow 200 T ns
Mt | AddresstoRDor WRLow 203 —A a5 | s
towx | Data Valid to WR Transition [z [ laa® | ns
" | DataValidto WR High w3 | s
o, 1 Data Hold Atter WR - T 33 ) lu25 | s
thunz ' AD Low to Address Float ’ \ 0 7 | o ns
o | ADorWRHghtoALEHigh | 43 | 123 a2 | taat?s ns
21
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External Program Memory Read Cycle

g —*
ALE Y .
* ley oy
LFEPT =19 = LY
PSEN Fe 'y tev \
ooy
| ‘F\AZ lm
lpax e
lP)l.un:—" f—
PORT 0 > A0-A7 INSTRIN P > A0-A7_ >
f———— oy ———|
PORT 2 b & A8 - A15 X AB-A15

External Data Memory Read Cycle

—
ALE ;F \ Jr\—/
by

(

PSEN _/
— Loy =
fe— laa
hawe ‘
" o T e

le— Loy —»
AVLL "RL\!"

B —_— "F“Iﬂl
PORT 0 __»KA0 - A7 FROM Ri OR DPLJ (DATA IN 350CA0 - A7 FROM PGLO~C INSTR IN

Lo

by —
PORT 2 __ X P20 _ P27 OR AB - A1S5 FROM DPH ¢ AS - A15 FROM PCH
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External Data Memory Write Cycle

tu.u—b-
ALE ; N h\—/
_'| bawn
-t
fe— Ly —»

PSEN OoNL

o— i —sle—lywm

ol ax —f
lovwx —™ *— lyaax
o —
PORT 0 A0 - A7 FROM Rl OR DPLM | DATA OUT B M A0 - A7 FROM PCLY=INSTR IN

Lo

PORT 2 J( P20 - P27 OR A8 - A15 FROM DPH w AB - A15 FROM PCH

tariox
*— lougs
0.45V e
le———— ICUJS —_—
laa
External Clock Drive

Symbol Parameter Min ! Max \ Units
1oL Oscillator Frequency | a 33 | MHz
to oL Clock Period 30 \ ns
toncx High Time 12 ' ns
tCI.C)( Low Time 12 ns

t Rise Time 5 ' ns
oo | —— A , 2 i -
temoL Fall Time 5 ns

AINEL »
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Serial Port Timing: Shift Register Mode Test Conditions
he values in this table are valid for V., = 4.0V to 5.5V and Load Capacitance = 80 pF.

12 MHz Osc _ Variable Oscillator
Symbol | Parameter Min Max Min Max ‘F Units
Ve Serial Port Clock Cycle Time 1.0 | | s s
tovxm Output Data Setup to Clock Rising Edge i 700 ‘ B 100 -133 ns
triax | Output Data Hold After Clock Rising Edge 50 | | 2480 . ns
o input Data Hold After Clock Rising Edge 0 J 0 ns
XWOX | - . " : ey SR — | — 1 ] .
o Clock Rising Edge to Input Data Valid 700 | 10tg o -133 ns |
Shift Register Mode Timing Waveforms
INSTRUCTION | =0 | 1 [ P DU [N Y T [N - DY R N I NN |
ALE
F'_—" bhaxe
— lv— bosox
WRITE TO SBUF T ) 1 2 X3 X 4 X5 X & X1/
OUTPUT DATA O Ry | SETTI
, CLEARRI
T t
INPUT DATA SET RI

AC Testing Input/Output Waveforms"

Voor BAY 0.2 Vo + 0.8V

TEST POINTS
0.2 Voo - 0.V

0.45V

Note: 1. AC Inputs during testing are driven at V¢ - 0.5V for a logic 1 and 0.45V for a logic 0. Timing measurements are made at V
min. for a logic 1 and V| max. for a logic 0.

Float Waveforms'"

Timing Reference
Points

Note 1. For timing purposes, a port pin is no longer fioating when a 100 mV change from load voltage occurs. A port pin begins to
fioat when a 100 mV change from the loaded Vi,V level occurs.

24 DT e —— e e
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Ordering Information

Speed Power I
(MHz) Supply Ordering Code Package Operation Range
24 4.0Vio 55V  ATB9S51-24AC 44A Commercial
AT89551-24.JC 44, (0°C to 70°C)
AT89551-24PC 40P6
| ATBGS51-24Al T 44A Industrial
AT88551-24.! 44 (-40°C to 85°C)
AT89551-24P| 40P6
33 4.5V io 5.5V ATBSS51-33AC AR Commercial
ATB8S51-33JC a4 (0°C 10 70°C)
AT89S51-33PC 40P6

I = Preliminary Availability

Package Type
44A 44-lead, Thin Plastic Gull Wing Quad Flatpack (TQFP)
44J 44-lead, Plastic J-leaded Chip Carrier (PLCC)
40P6 | 40-pin, 0.600" Wide, Plastic Dual Inline Package (PDIP}

ATMEL

2487A-10/01
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Packaging Information

44A, 44-lead, Thin (1.0 mm) Plastic Gull Wing Quad 44., 44-lead, Plastic J-leaded Chip Carrier (PLCC)

Flat Package (TQFP) Dimensions in Inches and (Millimeters)
Dimensions in Millimeters and (Inches)*

D450 14) X 45° PNO 1 D45(1.14) !l 45" 012{3“}
2211047 Y e
PINTID — — _.::12:«1”-59 1 h_j',['m : e ! —-] O08{ 200)
= —— i
" !.;! :'9-6'.'“‘50‘ et ! S3(180)
_}' _ osspom ] [ s £=: | E0(150)
0.80(0 631) BSC -~ | o0y
—= 3
? i:i =
Longl
_ 10.10(0.304)
~| 9s0(3s8)
™ ‘— 1.20(0.047) WAX
0 20(,008) i
ey e
T ety

. _1_“ m 015 ms) |

*Controlling dimension: millimeters

40P6, 40-pin, 0.600" Wide, Plastic Dual Inline
Package (PDIP)

Dimensions in Inches and (Millimeters)

JEDEC STANDARD MS-011 AC

2.07(52.6)

;“ T 2D4(51.8) PN

i EaEETelednlelnlee I'“‘FI

[ 1) 0 }
f' (’! 566(14.4)

.| 530(135)
|
oo t
[ |~ coo229)
[— ymwzs;nEF—ﬂ MAX

1]
{
/
\

220(5 59)
MAX . 4"1 I—— 005( 1'57"“}
F’ "!": r-—-v————-— re——y
seana | OTET OO OO
PLANE | (1 i =
.161(4 09) ]
125(3.18) B WPEy=rs
il 051 6%) ol R
110(2.79) G411 4
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