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program 

~ama : Hanny soebjanto 
~rp : 5103099050 
luaul : pengendali sistem keamanan mobil menggunakan fasilitas handpohone. 
~// ---------------------------------------------------------
~OM EQU SOOOO 
(onstantawaktu EQU -50000 
lumlahcommmand EQU 5 
t************************************************************** 
• Output Relay untuk keperluan : 
• p1.0 untuk menyalakan Lampu dan sirine 
• - p1.1 untuk mengaktifkan mesin 
• - p1.2 untuk mengunci pintu mobil 
• - P1.3 untuk membuka pintu mobil 
~************************************************************** 

Relay_Lampusirine BIT P1.0 
RelaY-Mesin BIT p1.1 
RelaY_Lock BIT p1.2 
Relay_unlock BIT p1.3 
*************************************************************** 
• Input portt Untuk pintu dan Kontak/Acc 
• - p2.0 untuk mendeteksi pintu terbuka 
• - p2.1 untuk mendeteks; kunci kontak 
*************************************************************** 
Saklarpintu 
Kunci Kontak 

TimerHabis 
Sudah05Detik 
sudahKi rim 
ALAR~On 

. Data 
org 

command 
pencacah5 
LetakSMS 
StatusSMS 
LengthSMS 
Nome rTuj uan 

Start: 
Acall 

"------ Mat;kan 
Test_Relay: 

setb 
Acall 
clr 

setb 
Acall 
clr 

Setb 
Acall 
cl r 

setb 
Acall 
clr 
Acall 

BIT P2.0 
BIT p2.1 

$30 
os 
OS 
OS 
OS 
OS 
os 

BIT 
BIT 
BIT 
BIT 

14 
1 
1 
1 
2 
14 

In;tSer;a119200 
Semua Relay: 

0 
1 
2 
3 

RelaY_Lampusirine 
Delay 
Relay_LampuSir;ne 

RelaY-Mesin 
Delay 
RelaY-Mesin 

Relay_Lock 
Delay 
Relay_lock 

Relay_unlock 
Delay 
Relay_unlock 
Delay 

30 - 3e 
3f berubah setiap 50 mili detik 
40 
41 
42, 43 
44 -

In;t serial communication 
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program 
setb Relay_Lock 
Acall Delay 
cl r Relay_Lock 

setb Relay~esin 
Acall Delay 
clr Relay~esin 

Setb Relay_LampuSirine 
Acall Delay 
Clr RelaY_Lampusirine 

ATZ pasti diterima oleh HP 
Mov DPTR,#SATZ command AT Z for any Error 
Acall Ki ri mSt: ri ng Kirim Command 
Acall AmbilEnd ATZ,SOD,SOD,SOA 
Acall AmbilEnd ' OK' ,SOO, SOA 

rnitBITAlarm: 
clr ALARMLOn ; BIT 

*********************************************************************** 
* R6= perintah yang dijalankan: 
* '1' = perintah Untuk Membuka pintu 
* '2' = perintah untuk Mengunci pintu 
* '3' = perintah untuk Mengaktifkan Alarm 
* '4' = perint:ah untuk Mengakt:ifkan Tanda Bahaya 
* Main program LOOp: 
*********************************************************************** 
p~ode: MOV 
pilih~ode: 

Acall 
CJNE 
Acall 
Ajmp 

Mode27: CJNE 
Acall 
Ajmp 

Mode3?: CJNE 
Acall 
Ajmp 

Mode47: CJ NE 
Acall 
Ajmp 

R6,#S03 

HapusCommand 
R6,#1,Mode2? 
MembuklLPintu 
pilih~ode 
R6,#2,Mode37 
Menl;luncLpint:u 
pil,h_Mode 
R6,#3,Mode47 
Aktifkan.-Alarm 
pilih_Mode 
R6,#4,P~ode 
Aktifkan_Bahaya 
pilih~ode 

command :Aktifkan Alarm 

Berpindah command 
Apakah Mode 17 
va, panggil Routine Membuka pintu 
sampai perintah Berikutnya ADA! 
Apakah Mode 27 
va, panggil Routine Mengunc; pintu 
sampai perintah Berikutnya ADA! 
Apakah Mode 37 
va, panggil Rout:ine akt:ifkan ALARM 
sampai perintah Berikut:nya ADA! 
Apakah Mode 47 
va, Akt:ifkan Tanda Bahaya 
sampai perintah Berikutnya ADA! 

*********************************************************************** 
* cek Apakah ada SMS yang baru datang pada SIEMEN 
* 'AT+CMGL=O, SOD' : Ambil SMS yang belum terbaca 
* Kemungkinan Jawaban: 
* (*) OK => Tidak ada SMS Baru 
* (*) '+CMGL= <mem>,<stat>,,<Length>',SOD,SOA,<PDU> => Ada SMS Baru 
* (*) ERROR 
*********************************************************************** 
CekSMSCommand: 

Mov 
Acall 
Acall 
Acall 

CJNE 
Acall 
Acall 

DPTR,#SATCMGL 
KirimString 
AmbilEnd 
serialIn 

A,#'O' ,ERILSMS 
AmbilEnd 
Delay 

AT+CMGL=O, cari SMS 'unread' 
Ki rim perintah 
SOD,SOA 
'OK'/'ERROR'/'+' 

Apakah Balasan = 'OK'? 
Ambil SOD,SOA 
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ERILSMS: 

ERR 

Acall 
CPL 
Cl r 
Ret 

CJNE 
Aca11 
Acall 
Acall 

MOV 
Aca11 
Acall 
Aca11 
Acall 
Acall 
Acall 
cl r 
Ret 

AIIIbilCMGL: 
CJNE 

AIIIbi 1: Aca 11 
CJNE 
Aca11 
Acall 
Acall 
Acall 
Aca11 
Acall 
Acall 
Acall 
Acall 
Acall 
Acall 
Acall 
MOV 
Acall 
Acall 
Acall 
Acall 
Aca11 
Acall 
Acall 
setb 
Ret 

Delay 
P2.2 
C 

A,I'E' ,AlllbilCMGL 
AIIIbilEnd 
Delay 
Delay 

DPTR, #SATCMGD 
Ki rimString 
AmbilEnd 
AIIIbilEnd 
Delay 
Delay 
Delay 
C 

A #'+' ERR 
s~rialin 
A,#' ',Alllbil 
serialIn 
AIIIbilEnd 
Ambil_PDU_SMS 
Delay 
Delay 
Delay 
Delay 
Delay 
Delay 
Delay 
oelay 
Delay 
DPTR,#SATCMGD 
Ki rimString 
AIIIbilEnd 
AIIIbilEnd 
Delay 
Delay 
Delay 
Delay 
C 

program 

; Kedipkan LED Merah 
; Tidak ada SMS Baru! 

Apakah Balasan = 'ERROR'? 

Hapus SMS yang ada! 
Tidak ada SMS Baru 
Ambil OD,OA pertama 
Ambil OD,OA Terakhir 

Tanda 'Masih Belum ADA SMS BARU' 

ADA SMS BARU = 'UNREAD' 
Tanda '+CMGL: ' 
AIIIbi 1 '+CMGL: ' 
sampai ketemu spasi 
AIIIbil Nilai 'Index SMS' 
Ambil SOD,SOA 
........ " ... PDU SMS ......... . 
Tunggu Sebentar 

Tunggu Sebentar 

Tunggu sebentar 

Hapus SMS 
Tidak ada SMS Baru 

Tunggu Sebentar 

; ADA PERINTAH BARU 

*********************************************************************** 
KirimNomerTujuan: 

MOV RO,#NOmerTujuan 

KirimpanjangNomer: 
MOV B,#O 

MOV 
CJNE 
Inc 
Ajmp 

LOP_01: Inc 
Inc 

Nextl: Mov 

A,@RO 
A,#'+',Nextl 
RO 
Nextl 
RO 
B 
A,@RO 

Di ambi 1 Awa 1 
Apakah '+'7 
Kalau + Lewati 
Next 

= panjang Nomer 
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JNZ 

Mov 
Acall 

Ki rim Nomer 
Mov 
MOV 
CJNE 
MOV 
Ajmp 

~lus? CJNE 
Mov 
Inc 

=in01 Acall 
_oopubah: 

A,B 
Out2Hex 

Tujuan 
RO,#NornerTujuan 
A,@RO 
A,#'O' ,plus? 
A,#S81 
Fin01 
A,#'+' ,wrongNumber 
A,#S91 
RO 
Out2Hex 

program 
; Apakah sudah SOO? 

Ambil panjang TELPON 
Kirim pan]ang Nomer Telpon 

'0' 
Tipe Nomer National: '81' 

Tipe Nomer International: '91' 

Mov 
JZ 
subb 
MOv 

A,@RO 
FIN 
A,#S30 
B,A 

APakah SOO?, Kalau Va maka Keluar 

RO Inc 
MOV 
JZ 
subb 
Swap 
ADD 

A,@RO 
TambahFF 
A,#S30 

Kalau Nome Ganjil ... 

Inc 
Acall 
Ajmp 

rambahFF: 
MOv 
ADD 
Acall 

FIN: Cl r 
Ret 

o'IrongNumber 
setb 
Ret 

A 
A,B 

RO 
Out2Hex 
Loopubah 

A,#SFO 
A,B 
Out2Hex 
C 

C 

*********************************************************************** 
* Ambil Nomer Telpon Tujuan di phone Book HP Siemens 
* Nomer tujuan 1 : pada memory phone book norner 1 (AT+CPBR=l) 
* Nomer tu]uan 2 : pad a memory phone book norner 2 (AT+CPBR=2) 
*********************************************************************** 
AmbilphoneBook1: 

MOV DPTR,#SATCPBR1 
Ajmp phoneBook 

AmbilphoneBook2: 
MOV DPTR,#SATCPBR2 

phoneBook: 
******* Default Nomer Tujuan = SOO 

cl r A 
Mov RO,#NOmerTujuan 
Mov @RO,A 

******* Ambil Nomer Tujuan pada mem 
Acall KirimString 
Acall AmbilEnd 

Norner Tujuan = NOL 
TANDA KALAU NOMER BELUM DIAMBIL 

, 
phone book no 1 

AT+CPBR=l ,AT+CPBR=2 
Ambil OD,OA, 
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Acall 
CJNE 

MOV 
lomer: Acall 

CJNE 
Ajmp 

_00_01 Mov 
Inc 

~m_02 Acall 
CJNE 
Cl r 
Mov 
Acall 
Acall 
Acall 
Acall 
Acall 
Acall 
Ret 

ErNum1: Acall 
Acall 
Acall 
Acall 
Acall 
Acall 
Acall 
Acall 
Acall 
Acall 
Ret 

serialIn 
A,#'+' ,ErNum1 

RO,#NomerTujuan 
serialIn 
A,#'''',Nomer 
Am_02 

@RO,A 
RO 
seri al In 
A,#'''' , Loo_01 
A 
@RO,A 
AmbilEnd 
AmbilEnd 
AmbilEnd 
Delay 
Delay 
Delay 

AmbilEnd 
Delay 
Delay 
Delay 
Delay 
Delay 
Delay 
Delay 
Delay 
Delay 

program 
; String berikutnya 
; Tanda '+CPBR: ' 

Masukkan Nomer yang diambil ke Nomer Tujuan 
RO=RO+1 

cari tanda " 
Tandai Akhir Nomer dengan ° 
TANDAI .... 

"Name",$OD,$OA 
OD,OA 
'OK' ,OD,OA 

*********************************************************************** 
* Kirim SMS Bahaya sampai terkirim 
* 
* Balasan HP: 
* (*) sukses: $OD,$OA,+CMGS: O,$OO,SOA 
* (*) Gagal : - $OD,$OA,ERROR,$OD,$OA 
*********************************************************************** 
KirimSMsBahaya: 

clr 
Mov 

Nome rPe rtama: 
JB 

*---> 
Acall 
Acall 
Acall 
Mov 
Acall 
Acall 

*l. 
MOV 
Acall 

*2. 
Acall 

*3. 
Mov 
Acall 

sudahKi rim 
R3,#3 

sudahKirim,NomerKedua 

AmbilphoneBook1 
Delay 
Delay 
DPTR,#SATCMGS 
Ki rimString 
AmbilEnd 

DPTR,#SMSFrame1 
Ki rimString 

Ki rimNomenujuan 

DPTR,#SMSFrame2 
Ki rimstring 

FLAG KALAU SMS SUDAH DIKIRIM 
3 kali kirim SMS Kalau gagal 
Keluar ..... . 

Ambil Nomer Telpom Tujuan 
Tunggu sebentar 

siapkan Pointer ke: AT+CMGS=140 
Ki ri m Pe ri ntah 
cek balasan 

Kirim PDU Frame dari code Memori 
Kirim PDU 

Kirim PDU Frame dari code Memori 
Ki rim PDU 
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'4. 
MOV DPTR,#SMSDICURI 
Acall Ki rimString 

Acall AmbilEnd 
Acall serialIn 
CJNE A,#'+' , NomerKedua 

SMS Betul: 
setb SudahKi rim 
Acall AmbilEnd 
Acall AmbilEnd 

Klrlm SMS ke Nomer Kedua 
~ Ada Error Atau Tidak .... 
~ome rKedua: 

~1. 

~2. 

~3. 

"4. 

Acall 
Acall 
Acall 
Acall 

Acall 
MOV 
Acall 
Acall 

MOV 
Acall 

Acall 

Mov 
Acall 

Mov 
Acall 

Acall 
Acall 
CJNE 
Acall 
Acall 
Acall 
Acall 
Acall 
cl r 
Ret 

Ki rimLagi: 
Acall 
Acall 
Acall 
DJNZ 
setb 
Ret 

Ambil End 
Delay 
Delay 
Delay 

AmbilphoneBook2 
DPTR,#SATCMGS 
Ki rimString 
AmbilEnd 

DPTR,#SMSFramel 
Ki rimString 

Ki rimNOmerTujuan 

DPTR,#SMSFrame2 
Ki ri mSt ri ng 

DPTR,#SMSDICURI 
Ki rimString 

AmbilEnd 
SerialIn 
A,#'+' ,KirimLagi 
AmbilEnd 
AmbilEnd 
AmbilEnd 
Delay 
Delay 
C 

AmbilEnd 
Delay 
Delay 
R3,Nomerpertama 
C 

program 

siapkan Pointer SMS 'Mobil Dicuri' 
Ki rim SMS 

Tunggu balasan 

Kalau >< '+' maka Error 

Berarti Sudah Kirim SMS 

siapkan pointer ke: AT+CMGS=140 
Ki ri m Pe ri ntah 

Kirim PDU Frame dari code Memori 
Ki rim PDU 

Kirim PDU Frame dari code Memori 
Ki rim PDU 

siapkan Pointer SMS 'Mobil Dicuri' 
Ki rim SMS 

Kalau >< '+' maka Error 

'+CMGS: 0' Message 
Tunggu Balasan selesai 

SMS Berhasil dikirim kedua nomer 

; carry SET Ada SALAH 

*************************************************************** 
.. Routine Tanda Bahaya 
* - Lampu dan sirine 
* - Mesin 
* - Lock 
* - unlock 

= Aktif Terus 
= Tidak Aktif 
= Aktif selama 5 Detik 
= Tidak Aktif 

*************************************************************** 
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program 
~ktifkan_Bahaya: 

clr Relay_lampusirine Aktif Terus 
Relay unlock Off 
Relay Mesin off 
Relay lock off 

clr Relay_unlock 
Clr Relay~esin 
clr RelaY_lock 

setb 
Acall 
JNB 
cl r 

Mov 
Setb 
Acall 

:001: Acall 
Acall 
Acall 
Acall 
JNC 
cl r 
cl r 
Ret 

Relay_Lock 
DelaySAktif 
TimerHabis,* 
Relay_Lock 

pencacahS,#5 
ALAR~On 
Delay025Aktif 

Delay 
Delay 
Delay 
CeksMscommand 
COOl 
ALARM.-On 
TRO 

Relay Lock On 
selama 5 detik 
TunQgu di sini 
Matl kan Lock 

Tidak ada perubahan Command 
ula~gi dan Tunggu command SMS 
Matlkan ALARM 
Matikan Timer 0 

k************************************************************** 
~ Routine 
~ - Lampu 

untuk Mengaktifkan sistem Keamanan MObil 
dan s;r;ne = Aktif sebanyak 2 kali 

" " - Mesin 
Lock 
unlock 

" 
" 

= Aktif apabila ada input dari saklar pintu 
atau Kunci Kontak ( Ada Pengganggu ) 

= Tidak Aktif 
= Aktif selama 5 Detik 
= Tidak Aktif 

*************************************************************** 
~kti fkanJ,l arm: 
*************** 

cl r 
cl r 
cl r 
clr 

*--------------

~ 

setb 
Acall 
JNB 
cl r 

.. _-------------
setb 
Acall 
JNB 
cl r 
Acall 
JNB 
setb 
Acall 
JNB 
Clr 

*--------------
C002: JNB 

JNB 
Acall 

Matikan Relay Mesin 
Relay_Lampusirine 
RelaY_Mesin 
Relay_unLock 
Relay_lock 

dan Relay unLock 
; Matikan Lampu dan Sirine 

Aktifkan Relay 
RelaY_Lock 

Lock Selama 5 Detik 

Del aySAkti f 
TimerHabis,* 
Relay_lock 

Aktifkan Relay Lampu 
RelaY_Lampus;rine 
oelay025Aktif 
TimerHabis,* 
RelaY_Lampusirine 
oelay025Aktif 
TimerHabis,* 
RelaY_Lampusirine 
oelay025Aktif 
TimerHabis,* 
Relay_lampusirine 

periksa saklar pintu 
SaklarpintU,AlarmON 
KunciKontak,AlarmON 
Delay 

Lock ON 
; selama 5 detik 
; TunQgu di Sini 
; Matlkan Relay Lock 

dan sirine sebanyak 2 kali 
; Aktifkan Lampu dan Sirine 

selama 1 oetik 
TunQ9u di sini 
Matlkan Lampu dan sirine 
selama 1/2 oetik 
TunQ9u di Sini 
Aktlfkan Lampu dan sirine 
selama 1 oetik 
TunQ9u di sini 
Matlkan Lampu dan sirine 

dan Kunci Kontak 
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.1armoN: 

:003: 

Acall 
JNC 
Ret 

setb 
MOv 
setb 
Acall 

Acall 
Acall 
Acall 
JNC 
clr 
Cl r 
Ret 

CekSMSCommand 
C002 

Alarm sudah Dinyalakan 

Relay_Lampusirine 
pencacah5,'5 
Alarm_on 
Delay025Aktif 

KirimsMsBahaya 
Delay 
CekSMsCommand 
C003 
Alarm_on 
TRO 

program 

Nyalakan Sirine dan Lampu 

selama 1/2 Detik 

Kirim SMS Bahaya 

Tidak ada perubahan command 
ula~gi dan Tunggu command SMS 
Matl kan ALARM 
Timer Alarm Dimatikan!!!! 

~************************************************************** 

• Routine untuk membuka 
• Lampu dan sirine 
• - Mesin 
• - Lock 
• - unlock 

pintu mobil 
= Tidak Aktif 
= Tunggu Input 
= Tidak Aktif 
= Aktif Selama 

Kunci Kontak 

5 Detik 
*************************************************************** 
lo1embuk<Lpintu: 

cl r 
cl r 
clr 

Relay_Lampusirine 
Relay_Lock 
Relay_Mesin 

Matikan 
Matikan 
Matikan 

relay Lampu dan Sirine 
Relay Lock/kunci pintu 
relay Mesin 

setb Relay_unLock Kunci dibuka 
Acall Del ay5Akti f selama 5 detik 

rime JB TimerHabis,Do_unlock ; Tunggu di sini 
Kontak? JNB KunciKontak,NyalakanRelayMesin 

clr Relay~esin 
Ajmp Time 

NyalakanRelayMesin: 
setb Relay~esin 
Ajmp Time 

Do_unlock: 
cl r ; sudah, Matikan relay unlock 

* -------------
Ajmp 

Cek Kunci Kontak apakah ON??? 
CekKontak 

*************************************************************** 
* Routine untuk mengunci pintu mobil 
* - Lampu dan sirine = Aktif selama 
* - Mesin = Tun9gu Input 
* - Lock = Aktlf selama 
* - unlock = Tidak Aktif 

1 Detik 
Kunci Kontak 
5 Detik 

*************************************************************** 
Mengunci_pintu: 

cl r 
setb 
setb 
Acall 

cek3Kondisi: 
JB 
setb 
Ajmp 

Relay_unLock 
Relay_Lampusirine 
Relay_Lock 
Delay5Aktif 

KunciKontak,LOOO 
Relay~esin 
L003 

Matikan Relay unLock 
Aktifkan Relay Lampu sirine 
Aktifkan Kunci pintu 
Delay selama 5 detik dan cek 1 dtk 

Apakah Kunci Kontak aktif?? 
va, maka Hidupkan Relay Mesin 
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program 
.000: 
.003 

.001: 

c1 r 
JNB 
c1 r 
JNB 
c1 r 

Re1ayY1esin 
sudah050etik,L001 
Re1ay_Lampusirine 
TimerHabis,cek3Kondisi 
Relay_Lock 

Apakah sudah 1 detik? 
va, Matikan relay Lampu dan sirine 
Apakah sudah 5 oetik? 
Matikan Relay kunci pintu 

------------- cek Kunci Kontak apakah ON??? 
:ekKontak: 

JB 
setb 
Ajmp 

.esi nOFF: 
C1r 

~001: Acall 

KunciKontak, Mesi nOFF 
Re1aYY1esin 
M001 

output = R6=> COMMANO Aca11 
JNC 
Ret 

Re1aYY1esin 
oe1ay 
cekSMSCommand 
cekKontak Ka1au Carry SET maka ada SMS Baru 

~************************************************************ 
_oopKirimString: 

Lca11 seria10ut 
Inc OPTR 

<irimString: 
c1r 
MOVC 
JNZ 
Ret 

_oopsString: 
Aca11 
Inc 

<i ri mSt ri ng1: 
c1r 
MOVC 
JNZ 
Ret 

A 
A,@A+OPTR 
LoopKirimstring 

Out2Hex 
OPTR 

A 
A,@A+OPTR 
LoopsString 

************************************************************* 
5warning db 'Awas mobil anda dicuri ",SOO 
5Tujuan1 db '08123168169'SOO 
5TuJuan2 db '081558007998'SOO 
************************************************************* 
CommandList: 
5MSBUKA 
5MSKUNCI 
5MSAKTIF 
5MSBAHAVA 

db 
db 
db 
db 

, C2EA3208' , SOO 
'CBAA739804' ,$00 
'C125356904' ,$00 
'C22032980002' ,SOO 

;=> 
;=> 
;=> 
;=> 

BUKA 
KUNCI 
AKTIF 
BAHAVA 

1 
2 
3 
4 

***************************************************************************** 
***************************************************************************** 
* 628123168169 => oc 261832611896 
* 6281558007998 => 00 261855087099F8 
***************************************************************************** 
*---------------- SC PDU MR DA Des Oktet VP 
* A A A A A A A 
*SMSFrame: db '00' ,'31' ,'00' ,'OC91261856148146','OO','OO','A7' ,SOO 
* 'Oc91261832611896' 
* ,'0091261855087099F8' 
***************************************************************************** 
;SMSFrame1: 
SMSFrame1: 
SMSFrame2: 
;SMSOICURI 

db 
db 
db 
db 

'02', '81', 'F1', '11', '69' ,$00 
'00',' 31', '00' ,$00 
'00' ,'00' ,'FF' ,SOO 
'AWAS MOBIL ANOA OICURI',$OO 
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iMSOICURI db 

program 

'16C16B700A6A3E85492628E8240641C4E4B02A4002' ,$IA,$OO 
;=> AWAS MOBIL ANOA OICURI 

~----------------
r**************************************************************************** 
, -- AT COMMAND 
;ATCMGS 
;ATCMGL 
;ATCMGO 
;ATZ 
;ATCPBR1 
;ATCPBR2 

SET: 
db 
db 
db 
db 
db 
db 

'AT+CMGS=140' ,$00,$00 
'AT+CMGL=O' ,$00,$00 
'AT+CMGO=1' ,$00,$00 
'ATZ' ,$00,$00 
'AT+CPBR=1',$00,$00 
'AT+CPBR=2',$00,$00 

;ATCMGR db 'AT+CMGR=' ,$00 ; 

Kirim SMS Awas .. . 
Ambil SMS Baru .. . 
Delete SMS ke-1 
Reset Param 

~**************************************************************************** 
)ut2Hex: 

)ut2H2 : 

)utlH: 

push 
Acall 
pop 
Ret 

MOV 
swa~ 
Aca 1 
MOV 
ANL 
Acall 
Acall 
Ret 

o 
out2h2 
o 

RO,A 
A 
out1H 
A,RO 
A,#$OF 
Htoa 
serialOut 

~**************************************************************************** 

• Hex To ASCII conversion 
• Input : hex nibble in accumulator a.O - a.7 
• output : ASCII code in accumulator 
~**************************************************************************** 
~toa: Anl 

CJNE 
JC 
Add 

Htoa2: Add 
Ret 

SerialOut: 
JNB 
CLR 
Mov 

Serial In: 
JNB 
cl r 
MOV 
Ret 

A,#$OF 
A,#$OA,*+3 
Htoa2 
A,#7 
A,#'O' 

TI,* 
TI 
SBUF,A 

RI,* 
RI 
A,SBUF 

************************************************************* 
**************************************************************************** 
Input data from serial 
oengan menggunakan RO dan B sebagai tanda 
ada/tidak ada balasan pad a jangka waktu tertentu 
ada balasan : tidak timeout 
tidak ada balasan ; timeout 

**************************************************************************** 
serialTimeout: 

push 
push 
Mov 

B 
o 
RO,#$O 
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'01 : JB 
DJNZ 
DJNZ 
Pop 
Pop 
Setb 
Ret 

RI ,Ambi 1 Ser; a1 
B, pol 
RO, pol 
o 
B 
C 

program 

; Tidak Ada serial dan Timeout 

,**************************************************************************** 
: Ada balasan, Ambil data pada serial 
,**************************************************************************** 

RI 
A,sbuf 
o 
B 

Vnbilserial: 
cl r 
Mov 
pop 
pop 
c1 r 
Ret 

C ; Ada serial dan data ada di A 

~************************************************************ 
[nitserial19200: 

Mov A,PCON 
setb A.7 
MOV PCON,A 
Mov SCON,#%01010010 Serial Control Activated 
Mov Tmod,IS20 
Mov TH1,1-3 
Setb TR1 
Ret 

t************************************************************ 
)elaySAktif: 

Mov 
Ajmp 

)e 1 aylAktl f: 
MOV 
Ajmp 

)e 1 ay02 SAkti f: 
Mov 

Set c1 r 
Mov 
An1 
orl 
Mov 
MOV 
C1r 
setb 
setb 
setb 
Ret 

pencacahS,1100 
Set 

pencacahS,120 
Set 

pencacahS,IS 
sudahOSDetik 
A, Tmod 
A,ISFO 
A,IS01 
THO,#Konstantawaktu/2S6 
TLO,#Konstantawaktu 
Time rHabi s 
ETO 
EA 
TRO 

Nilai awalnya 100 

Nilai awalnya 20 

Nilai awalnya 10 

Save Tmod 
Ambil 4 bit MSB 
Timer 0 activated 
Interupsi 20 kali/detik 

Aktipkan interupsi Timer ° 
Aktipkan sistem interupsi 
Jalankan Timer 0 

************************************************************* 
InterupsiTimerO: 

Not1: 

push psw 
JB ALARMLOn,Togglesirine 

MOV 
Mov 
Mov 
Setb 
DJNZ 
setb 
cl r 

TLO,#Konstantawaktu 
THO,#Konstantawaktu/2S6 
R7,pencacahS 
sudahOSDetik 
PencacahS,selesailnterupsi 
TimerHabis 
ETO 
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Ambil Nilai Tlmer MSB 
Ambil pencacah 20 
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Cl r TRO 
,**** Te rj adi seka 1 i 
ielesailnterupsi: 

program 

dalam waktu 1 detik 
Timer Stop 

pop PSW 
Reti 

·oggl esi ri ne 
OJNZ 
Mov 
CPL 
Pop 
Reti 

)elay: 

)do: 
MOV 
push 
Mov 
OJNZ 
pop 
OJNZ 
Ret 

,,"bi LpOU_SMS: 
Acall 
Acall 
Acall 
Mov 
Acall 
Acall 
CJNE 
JNC 

pencacah5,selesailnterupsi 
Pencacah5,#5 
Relay_Lampusirine 
PSW 

B,#O 
B 
B,#O 
B * , 
B 
B,pdo 

Ambil_NOmerSC 
Ambi1 2Byte 
AmbiLNOmerHP 
B,#$09 
Ambil_BerapaByte 
Get Byte 
A,#$07,*+3 
NotCommand 

MOV RO,#Command 
RL A 
MOV 
MOV 

L_0089: Lcall 
MOV 
Inc 
OJNZ 
Acall 
Acall 
Acall 
Acall 
cl r 
Ret 

NotCommand: 
Acall 
Acall 
Acall 
Setb 
Ret 

B,A 
RO,#command 
Serialln 
@RO,A 
RO 
B,L_0089 
AmbilEnd 
AmbilEnd 
AmbilEnd 
commandKe? 
c 

AmbilEnd 
Ambil End 
AmbilEnd 
C 

Ambil 18 Byte 
Get panjang command 
Lebih besar/=7 bukan command 

Output di R6 
No Error 

With Error 

lsi db '059126181642240c9126185614814600004030203294048206C22032980002',$00 

*********************************************************************** 
Ambil_NomerHP: 

Acall 
JNB 
Inc 

TdkTambah: 

GetByte 
A.O,TdkTambah 
A 
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.er01 

push 
Acall 
pop 
MOV 
Acall 
DJNZ 

A 
Ambi1 2Byte 
A 
B,A 
serialIn 
B,ser01 

program 
; simpan A 
; Ambil $81/$91 

Ambil A 
Ambil nilai A 

Ret 
r********************************************************************** 
\/IIbi l_Nome rSC : 

Acall GetByte 
Mov B,A 

\/IIbi l_Be rapaByte : 
Acall Ambi12Byte 
DJNZ B,Ambil_BerapaByte 
Ret 

~********************************************************************** 
iapuscommand: 

Mov 
iapusRAM: 

push 
push 
MOV 

__ 0032: cl r 
Mov 
Inc 
DJNZ 
pop 
pop 
Ret 

RO,#command 

A 
B 
B,#14 
A 
@RO,A 
RO 
B,L0032 
B 
A 

simpan A 
Simpan B 
B = 14 
A=O 
simpan di Alamat RO 
rO=rO+1 
LOOp sampai B Habis (B=B-1) 
Ambil B 
Ambil A 

~********************************************************************** 

~// ASCII To Hex conversion 
#// Input : ASCII code in accumulator 
~// output: hex nibble in accumulator a.O - a.7 
*********************************************************************** 
GetByte: 

push 
Acall 
Acall 
swap 
Mov 
Acall 
Acall 
ORL 
pop 
Ret 

Atoh: CLR 
CJNE 
JC 
Add 

Atoh2: ANL 
Ret 

B 
SerialIn 
Atoh 
A 
B,A 
serialIn 
Atoh 
A,B 
B 

A.7 
A,#'9'+1,*+3 
Atoh2 
A,#9 
A,#$OF 

*********************************************************************** 
AmbilEnd: 

Acall 
CJNE 
Acall 
CJNE 
Ret 

AmbilODOA: 

serialIn 
A,#$OD,Ambil End 
serialIn 
A,#$OA,AmbilEnd 
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Imbi 12Byte: 
Acall 
Acall 
Ret 

;eria1In1 
C1 r 
MovC 
Inc 
Ret 

seria1In 
Seri a1 In 

A 
A,@A+DPTR 
DPTR 

program 

~************************************************************** 
, Ambi1 String da1am memory 'command' 

Bandingkan dengan code yang ada pad a code memory 
Jika Sarna => R6 = perintah ke berapa? 

R6 = #l = BUKA 
R6 = #2 = KUNCI 
R6 = #3 = AKTIF 
R6 #4 = BAHAYA 

• Tidak Sarna => R6 = #Jum1ahCommand/#5 
~************************************************************** 
:ommandKe? : 

MOV 
MOV 

_oopCom Inc 
Inc 
CJNE 
setb 
Ret 

:ari: Aca11 
JC 
Ret 

DPTR,#COmmandList-1 
R6,#O 
R6 
DPTR 
R6,#Jum1ahCommmand,cari 
C 

Bandingkancommand 
LoopCom 
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eatures 
Compatible with MC5-S1'" Products 
4K Bytes 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 B-Bit Internal RAM 
32 Programmable 110 Lines 
Two 16-Bit Timer/Counters 
Six Interrupt Sources 
Programmable Serial Channel 
Low Power Idle and Power Down Modes 

'escription 
Ie AT89C51 is a low-power, high-performance CMOS 8-bit microcomputer with 4K 
,tes of Flash Programmable and Erasable Read Only Memory (PEROM). The 
!Vice is manufactured using Atmel's high density nonvolatile memory technology 
ld is compatible with the industry standard MCS-51'" instruction set and pinout. The 
I-chip Flash allows the program memory to be reprogrammed in-system or by a con­
~ntional nonvolatile memory programmer. By combining a versatile 8-bit CPU with 
ash on a monolithiC chip, the Almel AT89C51 is a powerful microcomputer which 
ovides a highly flexible and cost effective solution to many embedded control appli­
ltions. 

'in Configurations 

PQFP/lQFP 

FLO ,. 

P1.1 
PL2 
P1.3 
Pl.":' 
P1.5 
PL6 
Pl.? 
eST 

(RXD) P3.0 
(TXO) P3.1 

(fNTO) P3.2 
(nH'I) P3_3 r 

(TO) P3.4 
(Tl ) P3_S 

(WR) 

(RD) 
XTAL2 
XfALl 

GND 

IN OEX 
CORNER 

P1.5 
P1.6 
P1 7 

iRXDj P3.D r_-

~c [ 
(TXO) P3 T, 

(fNTif) P3 2 
(iNTTl P 3 3 

(TO) P3 4 
(T 1) P3.5 

PDIP 

PLCC 

(continued) 

-j vee 
po.o (ADO) 

" PO.l (A01) 

PO.Z {ADZ) 
PO.J (AD3) 

J PO.4 (AD4) 
PO.S (ADS) 
PO.S (AD6) 

---' PO.? (A07) 
EA{VPP 

J ALEIPlfOG 
PSEN 
P2_? 
P2_6 

PZ.5 
P2A 

--"1 PZ_3 
P2_2 
P2.1 
PZ.D 

O .... Nt'! 
ooco 
~~~~ 

(A15) 
(AU) 
(A13) 
(An) 
(A11) 
(Al0) 
(A9) 

(A8) 

PO':' {A04} 
'PO 5 (ADS) 

PO_6 (A06) 

(AOl) 
[ANPP 
,c 
AlEiPROG 

P26 {A14 
-:"'-P2.5 {A131 

LT~'",'--j,~ .• -.~~~!.. ~c:":"~-#,.c.J 
'-': ":~ 0 ()~ "": N <'> "": 

"'''''< ZZN('./N"'I"'I 
o..(Lt- (!l n.ll.n.c...1l. 

[~x 

8-Bit 
Microcontroller 
with 4K Bytes 
Flash 

AT89C51 

0265F·A-12J97 
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:k Diagram 

Vee 

GND 

PSEN .... 

,iPROG .-: 
A I vpp -~­

RST ---~--

• 
I 

~ 

INSTRUCTION 
REGISTER 

PO.O - po.? 

•••••• 

--1- ----r---- ........ ~--I~IH ...... ' ...... ..,. -
!~ 

P1.0 • P1.7 

·30 AT89C51 

P2.D • P2.7 • •••• + .... 
--,--:-~~--'-----:'" 

" ..... . 

BUFFER rm 

.. 

.. 

.. -.-- " ~,--D_PTR ---,~m~ 

y 

P3.Q - P3.7 



-------_______ AT89C51 

Ie A T89C51 provides the following standard features: 4K 
>tes of Flash, 128 bytes of RAM, 32 I/O lines, two 16-bit 
ner/counters, a five vector two-level interrupt architecture, 
full duplex serial port, on-chip oscillator and clock cir­
litry. In add~ion, the AT89C51 is designed with static logic 
r operation down to zero frequency and supports two 
Iftware selectable power saving modes. The Idle Mode 
ops the CPU while allowing the RAM, timer/counters, 
,rial port and interrupt system to continue functioning. The 
)wer Down Mode saves the RAM contents but freezes 
e oscillator disabling all other chip functions until the next 
lrdware reset. 

in Description 
:c 
Jpply voltage. 

NO 
round. 

)rt 0 
Jrt 0 is an 8-bit open drain bidirectional I/O port. As an 
Jtput port each pin can sink eight TTL inputs. When 1 s 
'e written to port 0 pins, the pins can be used as high­
lpedance inputs. 

ort 0 may also be configured to be the multiplexed low­
'der address/data bus during accesses to external pro­
'am and data memory. In this mode PO has internal pul­
ps. 

ort 0 also receives the code by1es during Flash program­
ing, and outputs the code by1es during program verifica­
In. External pullups are required during program verifica­
In. 

ort 1 
ort 1 is an 8-b~ bidirectional I/O port w~h internal pullups. 
he Port 1 output buffers can sink/source four TTL inputs. 
'hen 1 s are written to Port 1 pins they are pulled high by 
Ie internal pullups and can be used as inputs. As inputs, 
ort 1 pins that are externally being pulled low will source 
ment (I,Ll because of the internal pullups. 

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

Drt2 
ort 2 is an 8-bit bidirectional 110 port with internal pullups. 
he Port 2 output buffers can sink/source four TTL inputs. 
then 1 s are written to Port 2 pins they are pulled high by 
Ie intemal pullups and can be used as inputs. As inputs, 
ort 2 pins that are externally being pulled low will source 
ment (I III because of the intemal pullups. 

ort 2 emits the high-order address byte during fetches 
om external program memory and during accesses to 
Kternal data memory that use 16-bit addresses (MOVX @ 
PTR). In this application it uses strong internal pullups 

when emitting 1 s. 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-b~ bidirectional I/O 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 intemal pullups and can be used as inputs. As inputs, 
Port 3 pins that are externally being pulled low will source 
current (I'L) because of the pullups. 

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

Port Pin • Alternate Functions 

P3.0 RXD (serial input port) 
---~- - .. -----

P3.1 TXD (serial output port) 

P3.2 INTO (external interrupt 0) 
- .. 

P3.3 , INT1 (external interrupt 1) 
- .--- , .. 

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

P3.5 ' T1 (timer 1 external in~ut) 

P3.6 WR (external data memory write strobe) 

P3.7 RD (external data memory read strobe) 
--.--~ 

Port 3 also receives some control signals for Flash pro­
gramming and verification. 

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

AlEiPROG 
Address Latch Enable output pulse for latching the low by1e 
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 em~ted at a constant rate of 1/6 
the oscillator frequency, and may be used for external tim­
ing or clocking purposes. Note, however, that one ALE 
pulse is skipped during each access to external Data Mem­
ory. 

If desired, ALE operation can be disabled by setting bit 0 of 
SFR location 8EH. With the bit set, ALE is active only dur­
ing a MOVX or MOVC instruction. Otherwise, the pin is 
weakly pulled high. Setting the ALE-disable bit has no 
effect if the microcontroller is in external execution mode. 

PSEN 
Program Store Enable is the read strobe to external pro­
gram memory. 
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hen the ATB9C51 is executing code from external pro· 
am memory, PSEN is activated twice each machine 

cle, except that two PSEN activations are skipped during 
Ich access to external data memory. 

Wpp 
(ternal Access Enable. EA must be strapped to GND in 
der to enable the device to fetch code from external pro· 
am memory locations starting at OOOOH up to FFFFH. 
)te, however, that if lock bit 1 is programmed, EA will be 
lernally latched on reset. 

~ should be strapped to Vee for internal program execu· 
Ins. 

lis pin also receives the 12·volt programming enable volt· 
Ie (Vpp) during Flash programming, for parts that require 
~·volt Vpp. 

rAL1 
put to the inverting oscillator amplifier and input to the 
ternal clock operating circuit. 

rAL2 
utput from the inverting oscillator amplifier. 

Iscillator Characteristics 
r AL 1 and XTAL2 are the input and output, respectively, 
an inverting amplifier which can be configured for use as 

I on·chip oscillator, as shown in Figure 1. Either a quartz 
ystal or ceramic resonator may be used. To drive the 
lvice from an external clock source, XTAL2 should be left 
lconnected while XTAL 1 is driven as shown in Figure 2. 
lere are no requirements on the duty cycle of the external 
ock Signal, since the input to the internal clocking circuitry 
through a divide·by·two flip-flop, but minimum and maxi· 
um voltage high and low time specifications must be 
)served. 

:lIe Mode 
I idle mode, the CPU puts itself to sleep while all the on· 
lip peripherals remain active. The mode is invoked by 
)ftware. The content of the on·chip RAM and all the spe· 
al functions registers remain unchanged during this 
lode. The idle mode can be terminated by any enabled 
terrupt 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 hardware 
inhibits access to internal 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 is terminated by 
reset, the instruction following the one that invokes Idle 
should not be one that writes to a port pin or to external 
memory. 

Figure 1. Oscillator Connections 

C2 
XTAl2 

XTALl 

GND 

Note: C1, C2 = 30 pF ± 10 pF for Crystals 
= 40 pF ± 10 pF for CeramiC Resonators 

Figure 2. External Clock Drive Configuration 

NC -~ .. 

EXTERNAL 
OSCILLATOR ----1 

SIGNAL 

XTAL2 

XTAL1 

GND 

itatus of External Pins During Idle and Power Down Modes 
" Mode Program Memory ALE PSEN PORTO PORT1 PORT2 PORT3 

Idle Internal Data Data i Data Data 

Idle External Float Data I Address Data 
-- t-

Power Down Internal 0 0 Data Data Data Data 

Power Down External 0 0 Float Data Data Data 
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______________ AT89C51 

ower Down Mode 
the power down mode the oscillator is stopped, and the 
struction that invokes power down is the last instruction 
:ecuted. The on-chip RAM and Special Function Regis­
rs retain their values until the power down mode is termi­
lted. The only exit from power down is a hardware reset. 
~set redefines the SFRs but does not change the on-chip 
AM. The reset should not be activated before Vee is 
stored to its normal operating level and must be held 
:tive long enough to allow the oscillator to restart and sta­
lize. 

ock Bit Protection Modes 

Program Lock Bits Protection Type 
-r 

LB1 I LB2 LB3 

1 U U U ' No program lock features. 

Program Memory Lock Bits 
On the chip are three lock bits which can be left unpro­
grammed (U) or can be programmed (P) to obtain the addi­
tional features listed in the table below: 

When lock bit 1 is programmed, the logic level at the EA pin 
is sampled and latched during reset. If the device is pow­
ered up without a reset, the latch initializes to a random 
value, and holds that value until reset is activated. It is nec­
essary that the latched value of EA be in agreement with 
the current logic level at that pin in order for the device to 
function properly. 

-2-) p -: u u MOVC instructions executed from external program memory are disabled from fetching code 

I bytes from internal memory, EA is sampled and latched on reset, and further programming of the 

. i Flash is disabled . 

3 p I p u • Same as mode 2, also verify is disabled. 

4 i 
p I p p Same as mode 3, also external execution is disabled. 

'rogramming the Flash 
1e AT89C51 is normally shipped with the on-chip Flash 
emory array in the erased state (that is, contents = FFH) 
1d ready to be programmed. The programming interface 
~cepts either a high-voltage (12-volt) or a low-voltage 
'ee) program enable signal. The low voltage program­
ing mode provides a convenient way to program the 
T89C51 inside the user's system, while the high-voltage 
'ogramming mode is compatible with conventional third 
lrty Flash or EPROM programmers. 

he AT89C51 is shipped with either the high-voltage or 
w-voltage programming mode enabled. The respective 
,p-side marking and device signature codes are listed in 
e following table 

I Vpp = 12V Vpp= 5V 

fop-Side Mark I AT69C51 AT89C51 
I xxxx xxxx-5 

iyyww yyww 
Signature I (030H)=1EH (030H)=1EH 

I (031H)=51H (031H)=51H 

(032H)=FFH (032H)=05H 

he AT89C51 code memory array is programmed byte-by­
yte in either programming mode. To program any non­
lank byte in the on-chip Flash Memory, the entire memory 
lUst be erased using the Chip Erase Mode. 

Programming Algorithm: Before programming the 
AT89C51, the address, data and control signals should be 
set up according to the Flash programming mode table and 
Figures 3 and 4. To program the AT89C51, take the follow­
ing steps. 

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

2. Input the appropriate data byte on the data lines. 

3. Activate the correct combination of control signals. 

4. Raise EANpp to 12V for the high-voKage programming 
mode. 

5. Pulse ALEIPROG 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 1.5 ms. 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 AT89C51 features Data Polling to indi­
cate the end of a write cycle. During a write cycle, an 
attempted read of the last byte written will resuK in the com­
plement ofthe written datum on PO.7. Once the write cycle 

has been completed, true data are valid on all outputs, and 
the next cycle may begin. Data Polling may begin any time 
after a write cycle has been initiated. 

Ready/Busy: The progress of byte programming can also 
be monitored by the RDY/BSY output signal. P3.4 is pulled 
low after ALE goes high during programming to indicate 
BUSY. P3.4 is pulled high again when programming is 
done to indicate READY. 
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'ogram Verify: If lock bits LB 1 and LB2 have not been 
ogrammed, the programmed code data can be read back 
3 the address and data lines for verification. The lock bits 
Innot be verified directly. Verification of the lock bits is 
:hieved by observing that their features are enabled. 

lip Erase: The entire Flash array is erased electrically 
, using the proper combination of control signals and by 
,Iding ALE/PROG low for 10 ms. The code array is written 
th all "1 "5. The chip erase operation must be executed 
,fore the code memory can be re-programmed. 

tading the Signature Bytes: The signature bytes are 
ad by the same procedure as a normal verification of 
~ations 030H, 

11H, and 032H, except that P3.6 and P3.7 must be pulled 
a logic low. The values retumed are as follows. 

I.'ode RST i PSEN 
. 

Nrite Code Data H i L 

(030H) = 1 EH indicates manufactured by Atmel 
(031H) = 51H indicates 89C51 
(032H) = FFH indicates 12V programming 
(032H) = 05H indicates 5V programming 

Programming Interface 
Every code byte in the Flash array can be written and the 
entire array can be erased by using the appropriate combi­
nation of control signals. The write operation cycle Is self­
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 
programming vendor for the appropriate software revision. 

Flash Programming Modes 

ALEIPROG I EAJVpp I P2.6 I P2.7 I P3.6 P3.7 

i H/12V ! L H H H 

! 

i 

I ~ 
! 

i 
i 

H 
! ! 

: L H ~ead Code Data L H H L 
I 

H 
~~---

! 

Nrite Lock l __ ~:_- 1 
I 

H L H/12V 
i 

H 
i 

H ! H I H 
I 

I 
~ I 

! ! 

I I 

I 

I I 

i Bit - 2 H L i H/12V I H H L i L 

i 
i ~ 

i 
! 

. 

t---H/12V Bit - 3 H L 
! 

H L I H L 
! ~ I I I 

; i 
I 

::;hip Erase H 
, 

L (1 ) H/12V H I L L L ! 

~ I 

i i ! ! 

I 

I 
r --~.--.------~ead Signature Byte H I L H H I L L i L L 

i I I 

lte. 1. Chip Erase reqUIres a 1O-ms PROG pulse. 
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gure 3. Programming the Flash Figure 4. Verifying the Flash 

+5V 
ATB9C51 AT89C51 0 

ADDR. 
AO - A7 

Pl vee AO - A7 Vee ADDR. Pl 
OOOOH/OFFFH I 

OOOOHIOFFFH ! PGM 
P2.0 - P2.3 PO DATA P2.0 - P2.3 PO 

A8 - A1l 
P2.6 P2.6 

SEE FLASH P2.7 ALE PROG SEE FLASH P2.7 ALE 
'ROGRAMMING ... PROGRAMM1NG--i 
MODES TABLE P3.6 MODES TABLE P3.6 

P3.7 P3.7 

XTAL2 EA --- V1JI!pp .~.-------- - XTAL2 EA 

3-24 MHz - 3-24 MHz 1 
~ 

h c ;-l - ..,.. 
T 

I 

i I .. --l----'c" .....•... - ------+ XTALl RST .. _--- v," XTAL1 RST --- V
1H 

GND PSEN 

-} 
GND PSEN 

-=- =-=- =-

lash Programming and Verification Characteristics 
~ = O°C to 70°C. VCC = 5.0 + 10% -

;ymbol Parameter Min Max i Units 

Ipp (1) Programming Enable Vollage 11.5 12.5 
! 

V 
------ -

I 
.-~ 

pp(1) Programming Enable Current 1.0 ! mA : -- I ! 
IIIcLCL Oscillator Frequency 

I 
3 , 24 MHz 

i 
I - - I 

'AVGL Address Setup to PROG Low + 48tcLCL I 
I - - -+.-GHAX Address Hold After PROG 48tcLCL --- I 

Data Setup to PROG Low : 48tcLCL 
I 

'Ov'GL 

I 
I I -----
I I 

_. 

:GHOX Data Hold After PROG 
I 

48tcLCL 

\ 

~-,.- - -

'EHSH P2.7 (ENABLE) High to Vpp t 48tcLCL -J -_ .. ... 

ISHGL Vpp Setup 10 PROG Low 10 I #.~ . -
ioHSL(1) Vpp Hold After PROG 10 
-' . .._-
ioLGH PROGWidth I 1 i 110 I flS 
IAvov Address to Data Valid I 

\ 

48tcLCL . 
----- .- i 
laov ENABLE Low to Data Valid 

I 

48tcLcL 
I 

--

I 

.. 

tEHOZ Data Float After ENABLE 0 48tcLCL 
. - ... 

I 
_._ . ._-

tGHBL PROG High to BUSY Low 1.0 fls 
-

I 
- ---

I 
--

'wc Byte Write Cyete Time 2.0 ms 

ote: 1. Only used in 12-voll programming mode. 
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lash Programming and Verification Waveforms - High Voltage Mode (Vpp = 12V) 
P1.0 - P1.7 
P2.0 - P2.3 

PORT a 

ALEIPROG 

EANpp 

P2.7 -----"--
(ENABLE) 

P34:. 
(RDYIBSY) 

. PROGRAMMING 1 i VERIFICATION 

.. --... --... -:=== ..... ,\[)[)~ES=S ...... -~=}-.j=~ •. ~~:~~§§_=:::- .. ---.. 
----------<==m .. -OATAm�H=·' I < "OA:r.AOlJTj~---

~- tOVGL tGHOX ,..~ , 
tAVGL -...... ~-.. ~ tGHAX 

-- .... _ .... ~ ~ 1-.... -
" ' 

tSHGL ~,........J t :.~ tGHSL 
~GLGH~~ "' 

. BUSY._. ___ / READY 

lash Programming and Verification Waveforms - Low Voltage Mode (Vpp = 5V) 

P1.0 - P1.7 
P2.0 - P2.3 

-36 

PORT a 

ALEIPROG 

P2.7 
(ENABLE) 

P3,4 
(RDYIBSY) 

PROGRAMMING 

---", ADDR=E=S~S __ 

- .. ---,----, _____ D_AJ..A~ __ IN ____ > ;' ~A1:_A_O_U_T . " 

\.----
tSHGL~ t -

: ------ GLGH -------,..-. 

LOGIC 1 
=~_2?Z.Z"· ~~.: ______ = ______ J==-:':1QGLC_Q .. =_==_ .. -___ = ~-- ----

-.....,. 
tELov .. ·.., 

--- ·- .. ---.. · .. --·--·· .. ~,i 
, l ... 

tGHBL ---------.;......--- I 

BUSY 

AT89C51 

, 

r-' 
,/ 

: READY 
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lbsolute Maximum Ratings* 

Jperating Temperature .................................. -55·C to +125·C "NOTICE: Stresses b<¥>nd those listed under "Absolute 
Maximum Ratings" may cause permanent dam­
age to the device. This is a stress rating only and 
functional operation of the device at these or any 
other cond~ions 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. 

,torage Temperature ..................................... -65·C to +150·C 

/allage on Any Pin 
.. ~h Respect to Ground ..................................... -1.0Vto +7.0V 

>1aximum Operating Voltage ............................................. 6.6V 

)C Output Curren!.. .................................................... 15.0 rnA 

IC Characteristics 
\ = -4O·C to 85·C V cc = 5.0V ± 20% (unless otherwise noted) 

Iymbol Parameter Condition Min Max! Units 

"'-_. Input Low Voltage _.---fJExceptEA) . __ --l ___ -O_~~VCC-0.1 i V 

f,u Input Low Voltage iEA) . --l.....- 1 -0.5 I 0.2 Vcc - 0.3 I V 

f'H I Input High Voltage I (Except XTAL 1, RST) _~.2 Ve~-Vee + O.~' V 

~IH_1 __ .=-t¥.tHighVoltage (XTAL1, RST) _ I 0.7 v;;;;--rVec + 0.5 I V 

'Q ,-~"''''''''-''''') I ""' .. ~ I I 0." , , 
fou Output Low Voltage(1) 10l = 3.2 rnA , 0.45 i V 

~·-~~'::'::~---iOH=-<>O;v;;;;-=~d 2.4 I: ! V--

i (Ports1,2,3,ALE,PSEN) i IOH=-25 IJA' - ~ 0.75V
ec 

I !.~-= 
~ IOH=-101JA 0.9 Vee " V 

fOH~ ,- Output High Voltage IOH = -800 IJA, Vee = 5V ± 10% II' 2.4 I I V 
! (Port 0 in Extemal Bus Mode) 'I I 
, IIOH =-3001JA I 0.75Vee I . V 

___ -+-1 _ _ ~IJA I 0.9Vec I _ V 

Il I Logical 0 Input Current (Ports 1 .2,3) ~.45V 'I -60 I' IJA 
~ ! I I Logical 1 to 0 Transition Current i Y'N = 2V, VCC = 5V ± 10% i -<>50 I IJA 

(Ports 1,2,3) ! ~---~------1 
Input Leakage Current (Port 0, EA) 0.45 < Y,N < Vee I ±10 : IJA 

Tl 

u 

~RST 
I 

~ I ~ --.-~=.::.~.::.....:..~----+----'-------'-"-----+-----+--.--+---'-------j 

ec i mA 

rnA 
'~----+----~----~Ii --~---

! IJA 
)tes: 1. Under steady state (non-transient) conditions, 10l must be externally limited as follows: 

Maximum 10l per port pin: 10 mA 
Maximum IOL per S-bit port: Port 0: 26 mA 

Ports 1, 2, 3: 15 rnA 
Maximum total 10l for all output pins: 71 mA 
If 10l exceeds the test condition, VOL may exceed the related specification. Pins are not guaranteed to sink current greater 
than the listed test conditions. 

2. Minimum Vee for Power Down is 2V 
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C Characteristics 
Inder Operating Conditions; Load Capacitance for Port 0, ALEIPROG, and PSEN = 100 pF; Load Capacitance for all other 
Itputs = 80 pF) 

xternal Program and Data Memory Characteristics 

;ymboi j Parameter 

IItCLCL 

, 12 MHz Oscillator I 16 to 24 MHz Oscillator i 
1~. ---M-i-n-~I--M-a-x-~i~~---M-i-n- -'----M-a-x --, 

Units 

24 MHz 

LHLL ALE Pulse Width 127 1 2!cLCL -40 ns 
---~--f__i _____________ --l._. ___ ~ ____ _____+~---"'=---'-----~---~-

I\VLL Address Valid to ALE Low 43 !cLCL-13 i ns 

LLAX I Address Hold After ALE Low 

I ALE Low to Valid Instruction In 

48 i I !cLCL -20 I', T ns 
---+---~---+--==---1__-----~c,------I 

233 i 4!cLCL -65 I ns LLiV 

LLPL 1 ALE Low to PSEN Low i 43 ns 

1 PSEN Pulse Width ' 205 1 3tCLCL-20 ns 
-------j---~~---- -"'------------'-----

PLiV PSEN Low to Valid Instruction In 'I 145 3tCLCL -45 " ns 
~--~i ~~~~~~~~---+I---~----~i----~-~~--

Input Instruction Hold After PSEN 0, IOns 

PLPH 

PXIX 

PXIZ___ Input Instru~tion Float After P~-----t-------+ '1 __ 5_9 __ -'-____ --+---tCLCL -10 ---t---~ 
PXI\V , PSEN to Address Valid i 75 ---1--- tCLcL-8 ---+--- ns 

~~~-lMdress to Valid Instruction In 312 I 5!cLCL-55 I 

_P-LI\Z~_-.. --------+---'PSEN Low to Address Fioat \ ~~_____ I 10 -1+, --n-s--

RLRH I R5 Pulse.Width ___________ 4_oo __ ;..1 ____ --'--1 _6_!c=LCccLc..-1_0_0--,_ -------+---, __ ns __ 

\ WR Pulse Width ; 400 I 6!cLCL-100 , i 

ns 

WLWH ns 

RUlli I RD Low to Valid Data In , I 252 i 5tCLCL-90 i ns 

ns 

'WHOX ' Data Hold After WR II 33 i tCLCL-20 I I ns 
~~--~'I~~~~~~'-----~'-~~-~l-----~~~-~!-----+'-----
I"R,,,lI\Z=-=--_-+_ ~ L~ Address Float , 0 ° ,ns-_ 

IWHLH 1 RD orWR High to ALE High 43, 123 !cLCL-20. tCLCL+25 , ns 

·38 AT89C51 



______________ AT89C51 

xternal Program Memory Read Cycle 

ALE 

PSEN 

PORTO 

PORT 2 

~HLL-' 
- "---- -"--- ----", , 

~~---- --,--~--_/ 

1--------." lpLPH 
tLLlV 

/ 
-------~" 

~-- lpLiV ) 
'_tPXAV--': 

. +--~ 

---- --,/-~~~---
lpxlZ -----.! 

lpXIX--' -

INSTR IN f »4 ___ ~~A_7 __ ~C 
I 

'4------ tAVIV ---__.. 

______ v ------ -----Aii~A15 --- -<_-_--,AB.:-.---.:.A ... 15 __ - -_---_---_-----
,------------ =---------

xternal Data Memory Read Cycle 

I:==-~HLL-
ALE - I+--tWHLH 

~U:N~ 
f4--- tRLRH ---. 

I---- ~L"'-~ 

~ ~LAX -----t 

--.IAVLL- f+------. tRLOJ ---- tRHDZ 
tRLAZ ...... - ------to I+- tRHDX 

PORT 0 =>- AO - A7 FROM RI OR DPl ~ DATA IN f):) AO - A7 FROM PCl INSTR IN 
I 

tAVWL 

IAVDV 
~ 

PORT 2 .----/ P2_0 - P2_7 OR AB - A15 FROM DPH X AS - A15 FROM PCH 
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xternal Data Memory Write Cycle 

1:== tLHLL---t 

ALE -, ~ tWHLH 

I ~ 

I--lcLWL tWLWH ---1 , 
I 

I---lcLAX ~ 
I+-- tAVLL ----0 loW/)( I t=-IoWIH~ I+-tWHQX 

PORT a =>- AO - A7 FROM RI OR DPl DATA OUT K AD - A7 FROM pel INSTR IN 

tAVWL 

PORT 2 P2.0 - P2.7 OR AS - A15 FROM DPH 

xternal Clock Drive Waveforms 

<011-- ------ -.- t
CHCX 

- --"-------.; 

! 

0.45V 

:xternal Clock Drive 

;ymbol Parameter 

!ftCLCL Oscillator Frequency 

:CLCl Clock Period 
-f"" 

:CHCX 
i 

High Time 

tClCX '! LowTime 

ICLCH i Rise Time 

ICHCL Fall Time 

AT89C51 

! 

- tCLCX .... __ .... 

I .. 

Min 

0 

41.6 

15 

15 

---t----

leLCL 

. 

AS - A15 FROM PCH 

t
CHCX 

..........• 

.......... 

Max 

24 

20 

20 

Units 

MHz 
._--

ns 

ns 

ns 

ns 

ns 
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erial Port Timing: Shift Register Mode Test Conditions 
'cc = 5.0 V ± 20%; Load Capacitance = 80 pF) 

;ymbol , Parameter 

XLXL : Serial Port Clock Cycle Time 

QVXH Output Data Selup to Clock Rising Edge 

XHQX i Output Data Hold After Clock Rising Edge 

XHDX i Input Data Hold After Clock Rising Edge 
'-'----+ 

XHDV • Clock Rising Edge to Input Data Valid 

hift Register Mode Timing Waveforms 

INSTRUCTION 
ALE 

CLOCK 

,WRITE TO SBUF, .. 
OUTPUT DATA 

I CLEAR RI ! • INPUT DATA 

o 2 

.C Testing Input/Output Waveforms(1) 

12 MHz Osc' Variable Oscillator Units 

~i-.;-rM";' Min Max 

.~. I 12tCLCL I ~s 

700 1 OtCLCL -133 ns 

50 , ns 

o o ns 
~-

700 : 1OtCLCL-133 ns 

3 

SET Rli 

Float Waveforms(1) 

V LOAD + O.1V /------------- -- .-----:~"';~ v Ol - o.")V 

V LOAD _________________ (/ Timing ~eference " 
Points .// 

V LOAD- D.1V ~ 7~ VOl 04- O.1V 

lte: 1. AC Inputs during testing are driven at Vce - 0.5V for Note: 1. For timing purposes, a port pin is no longer floating 
when a 100 mV change from load voltage occurs. A 
port pin begins to float when 100 mV change from 
the loaded VOHN OL level occurs. 

a logic 1 and 0.45V lor a lOgic O. Timing measure-
ments are made at VIH min. lor a logiC 1 and VIL 
max. for a logic O. 
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Irdering Information 

Speed I Power 

I I (MHz) Supply Ordering Code Package 
; Operation Range 

12 
i 

5V±20% 
I 

AT89C51-12AC 
i 

44A 
• 

Commercial 
, AT89CSl-12JC I 44J (DCC to 7DcC) 

i 
AT89C51-12PC 

i 40P6 

AT89C51-120C I 440 I , 

AT89C51-12A1 44A 
I 

Industrial 

I AT89C51-12J I , 44J (-40°C to 85°C) 

AT89C51-12PI i 40P6 
i 

I 
AT89CSl-1201 I 440 

I 

-~~------- .. 

! AT89C51-12AA 44A Automotive 

, AT89C51-12JA 44J (-40°C to 105°C) 

I 

AT89C51-12PA I 40P6 
, 

AT89CSl-120A ~40 I 
--~------- ----- ----

16 , SV±20% AT89C51-16AC 44A i Commercial 

i I AT89C51-16JC 44J I (O°C to 70°C) 

i 

, 

AT89C51-16PC 40P6 
I 

AT89CSl-160C ! 440 I 

AT89C51-16AI 
; 

44A i 
Industrial 

AT89C51-16JI 44J (-40°C to 8S°C) 

AT89CSl-16PI i 40P6 

AT89CSl-1601 I 440 
_.-. 

AT89CSl-16AA 44A Automotive 

I AT89C51-16JA i 44J (-40°C to lOSOC) , 

I AT89CS1-16PA 

I 

40P6 
, 

! AT89CSl-160A 440 
- I 

20 SV±20% AT89CSl-20AC 44A I Commercial 
, AT89CSl-20JC 44J i (O°C to 70°C) 
I AT89C51·20PC I 40P6 

I 
AT89CSl-200C i 440 

, 

I 

I 

--
AT89CSl-20AI 44A Industrial 

I AT89CSl-20JI 
I 

44J (-40°C to 85°C) 

1 AT89C51·20PI 40P6 

:. 
AT89C51·2001 440 
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)rdering Information 

Speed Power 
(MHz) Supply Ordering Code 

24 SV±20% AT89C51-24AC 

AT89C51-24JC 

AT89C51-24PC 

AT89C51-24QC 

AT89C51-24AI 

AT89CS1-24JI 

AT89C51-24PI 

Package 

44A 

44J 

44PB 

44Q 

44A 

44J 

44PB 

Operation Range 

Commercial 

(O°C to 70°C) 

Industrial 

(-40°C to 85°C) 

AT89C51-24QI 44Q 
~~~ __ ---L~~~~~ __ ~---'~~~~~ __ . ___ J 

I4A 

I4J 

IOP6 

I4Q 

PERPUSTAKAANl 
Univer~ita~ Kato li. Y.,i 1..1)" .\ • .J.alH.iala 

~UKA~:\YA '---______________________ J 

Package Type 

44 Lead, Thin Plastic Gull Wing Quad Flatpack (TQFP) 

44 Lead, Plastic J-Leaded Chip Carrier (PLCC) 

[ 40 Lead, O.BOO" Wide, Plastic Duallnline Package (PDIP) 

44 Lead, Plastic Gull Wing Quad Flatpack (PQFP) 

4-43 



Version 2004-05-04 

Surface moODt Zener Diodes 
Zener-Dioden fiirdieQberflichenmontage 

Power dissipation - Verlustleistung 

Nominal Zener voltage 
Nominale Zener-Spannung 

500mW 

I... 100 V 

. --.:t. 
:--. 

Glass case 
Glasgehause 

Quadro-MicroMELF 

'I N, 
10 

,-,- -~ 

Dimensions / MaBe in mm 

Weight approx. - Gewicht ca. 

Standard packaging taped and reeled 
Standard Lieferform gegurtet auf Rol1e 

Marking: 

Kennzeichnung: 

The ring denotes "cathode" 
The type numbers are noted only on the lable on the reel 
Der Ring kennzeichnet die "Kathode" 

0.01 g 

Die Typenbezeichnungen sind nur auf dem Rol1enaufkleber vermerkt 

Standard Zener voltage tolerance is graded to the international E 24 (-5%) standard. 
Other voltage tolerances and higher Zener voltages on request. 
Die Toleranz der Zener-Spannnng ist in der Standard-Ausfiihrung gestuft nach der internationalen 
Reihe E 24 (-5%). Andere Toleranzen oder hohere Arbeitsspannungen auf Anfrage. 

Maximum ratings and Characteristics 

Power dissipation 
Verlustleistung 

Operating junction temperature - Sperrschichttemperatur 
Storage temperature - Lagerungstemperatur 

Thermal resistance junction to ambient air 
Warmewiderstand Sperrschicht - umgebende Luft 

Thermal resistance junction to terminal 
Warmewiderstand Sperrschicht - Kontaktflache 

Grenz- und Kennwerte 

500 mW 1) 

Tj - 50 ... + 175°C 
Ts - 50 ... + 175°C 

Ro,T < 70KIW 

Zener voltages see table on next page - Zener-Spannungen siehe Tabel1e auf der nachsten Seite 

') Mounted on P.c. board with 25 mm' copper pads at each tenninal 
Montage auf Leiterplatte mit 25 mm' Kupferbelag (LOlpad) an jedem AnschluB 

2) Tested with pulses \ = 20 ms - Gemessen mit Impulsen '" = 20 ms 
3) The ZMC I is a diode operated in forward. Hence, the index of all parameters should be "F" instead of"Z". 

The cathode, indicated by the ring is to be connected to the negative pole. 
Die ZMC I is! eine in Durchlall betriebene Si-Diode. Daher is! bei allen Kenn- und Grenzwerten der Index 
uF' anstatt "Z" zu setzlen. Die durch den Ring gekennzeichnete Kathode ist mit dem Minuspol zu verbinden. 



. .,~" .. ; j~uRe(1; ~_!ii 'Iii *, .; ,t.;..\. _ !;!_ 

Maximum ratings Grenzwerte 
Type Zener voltage ') Dynamic resi~ Temp. Coefftz. Reverse volt Z·current ') 
Typ Zener.Spanng. i) Inhiir. diff. Wid"f,~l!Iid of Z·voltage Sperrspanng. Z.Strom 2) 

Iz = SmA r.; [0) atf= I. . .. der Z·spanng. IR= loonA TA = 25°C 
V,mi' [V] V'm~ Iz =5 mA Iz = 1 mA Ctvz 10-4 [0C] VR[V] Iz~ [mAl 

ZMCI ') 0,71 0,82 <8 <50 ·26 ... ·23 400 
ZMC2.4 2,28 2,56 <85 <600 -9 ... ·6 1 (5OIlA) 180 
ZMC2.7 2,5 2,9 <85 <600 -9 ... ·6 1 (lOIlA) 159 
ZMC3.0 2,8 3,2 <85 <600 -8 ... ·5 1 (4IlA) 144 
ZMC3.3 3,1 3,5 <85 <600 ·8 ... ·5 I (2IlA) 131 
ZMC3.6 3,4 3,8 <85 <600 -8 ... -5 I (21lA) 121 
ZMC3.9 3,7 4,1 <85 <600 ·8 ... -5 I (2IlA) 112 
ZMC4.3 4,0 4,6 <75 <600 ·6 ... ·3 I (lilA) 100 
ZMC4.7 4,4 5,0 <60 <600 ·5 ... +2 1 (O,51lA) 92 
ZMC5.l 4,8 5,4 <35 <550 ·2 ... +2 85 
ZMC5.6 5,2 6,0 <25 <450 ·5 ... +5 77 
ZMC6.2 5,8 6,6 <10 <200 +3...+6 2 70 
ZMC6.8 6,4 7,2 <8 < 150 +3 ... +7 3 64 

ZMC7.5 7,0 7,9 <7 <50 +3...+7 5 58 

ZMC8.2 7,7 8,7 <7 <50 +3 ... +8 6 53 

ZMC9.1 8,5 9,6 <10 <50 +3 ... +9 6 48 

ZMCIO 9,4 10,6 <15 < 70 +3...+10 7 43 

ZMCll 10,4 11,6 <20 <70 +3 ... +11 8 40 

ZMCI2 11,4 12,7 <20 <90 +3 ... +11 9 36 

ZMC13 12,4 14,1 <26 < 110 +3 ... +11 9 33 

ZMC15 13,8 15,6 <30 < 110 +3...+11 10 29 

ZMC16 15,3 17,1 <40 < 170 +3...+11 II 27 

ZMCI8 16,8 19,1 <50 < 170 +3 ... +11 13 24 

ZMC20 18,8 21,2 <55 <220 +3...+11 14 22 

ZMC22 20,8 23,3 <55 <220 +4 ... +12 16 20 

ZMC24 22,8 25,6 <80 <220 +4 ... +12 17 18 

ZMC27 25,1 28,9 <80 <220 +4 ... +12 19 16 

ZMC30 28 32 <80 <220 +4 ... +12 21 14 

ZMC33 31 35 <80 <220 +4 ... +12 23 13 

ZMC36 34 38 <80 <220 +4 ... +12 26 12 

ZMC39 37 41 <90 <500 +4 ... +12 28 II 

ZMC43 40 46 <90 <500 +4 ... +12 30 10 

ZMC47 44 50 <110 <600 +4 ... +12 33 9 

ZMC51 48 54 <125 <700 +4 ... +12 36 9 

ZMC56 52 60 <135 <700 +4 ... +12 39 8 

ZMC62 58 66 <150 < 1000 +4 ... +12 44 7 

ZMC68 64 72 <200 < 1000 +4 ... +12 48 6 

ZMC75 70 79 <250 < 1000 +4 ... +12 53 6 

ZMC82 77 88 <300 < 1500 +5 ... +12 58 5 

ZMC91 85 96 <450 <2000 +5 ... +12 64 5 

ZMClOO 94 106 <450 <5000 +5 ... +12 71 4 

i) Notes see previous page - FuSnoten siebe vorhergebende Seite 
2 
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LM78XX Series Voltage Regulators 

General Description 
The LM78XX series of three terminal regulators is available 
with several fixed output voltages making them useful in a 
wide range of applications. One of these is local on card 
regulation, eliminating the distribution problems associated 
with single point regulation. The voltages available allow 
these regulators to be used in logic systems, instrumenta­
tion, HiFi, and other solid state electronic equipment. Al­
though designed primarily as fixed voltage regulators these 
devices can be used with external components to obtain 
adjustable voltages and currents. 
The LM78XX series is available in an aluminum TO-3 pack­
age which will allow over 1.0A load current if adequate heat 
sinking is provided. Current limiting is included to limit the 
peak output current to a safe value. Safe area protection for 
the output transistor is provided to limit internal power dissi­
pation. If internal power dissipation becomes too high for 
the heat sinking provided, the thermal shutdown circuit 
takes over preventing the IC from overheating. 

Considerable effort was expanded to make the LM78XX se­
ries of regulators easy to use and mininize the number 

Schematic and Connection Diagrams 

RI. 
OJ 

of external components. It is not necessary to bypass the 
output, although this does improve transient response. Input 
bypassing is needed only if the regulator is located far from 
the filter capacitor of the power supply. 

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

Features 
• Output current in excess of 1 A 
• Internal thermal overload protection 
• No external components required 
• Output transistor safe area protection 
• Internal short circuit current limit 
• Available in the aluminum TO-3 package 
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lute Maximum Ratings 
'Y I Aerospace apeclfied deVieea are required, Mwcimum Junction Temperature 
contact the National Semiconductor Salea (K Package) 150'C 
I18tributors for avallatllllty and specification .. (T Package) 150'C 

lage (Vo = 5V, 12Vand 15V) 35V Storage Temperature Range - 65'C to + 150"C 

'ower Dissipation (Note 1) Internally Limned Lead Temperature (Soldering, 10 sec.) 

g Temperature Range (T A) OOClo +7O"C TO-3 Package K 3QO'C 
TO-220 Package T 23O"C 

rical Characteristics LM78XXC (Note 2) O'C "' Tj "' 125'C unless otherwise noted. 

Output Voltage 5V 12V 15V 

Input Voltage (un'" o~ noted) 10V 19V 23V Units 

Parameter Conditions Min I Typ I Max Min I Typ I Max Min I Typ I Max 

!put Voltage Tj = 25'C, 5 mA S; 10 s; lA 4.8 5 5.2 11.5 12 12.5 14.4 15 15.6 V 

Po S; 15W,5mA -;: 10"' lA 4.75 5.25 11.4 12.6 14.25 15.75 V 

VMIN -;: VIN S; VMAX (7.5 s; VIN S; 20) (14.5 -;: VIN S; 27) (17.5 "' VIN s; 30) V 

e Regulation 10 = SOOmA Tj = 2S'C 3 SO 4 120 4 150 mV 

AVIN (7 s; VIN ,; 2S) 14.5 -;: VIN S; 30) (17.5 -;: VIN S; 30) V 

O'C S; Tj -;: + 125'C 50 120 150 mV 

AVIN (8 s; VIN -;: 20) (15 S; VIN S; 27) (18.5 "' VIN "' 30) V 

10 -;: lA Tj = 25'C 50 120 150 mV 

AVIN (7.5 s; VIN S; 20) (14.6 -;: VIN S; 27) (17.7 S; VIN -;: 30) V 

O'C S; Tj S; + 12S'C 25 60 75 mV 

AVIN (8 -;: VIN -;: 12) (16 s; Y,N S; 22) (20 -;: VIN -;: 26) V 

id Regulation Tj = 25'C 5 mA s; 10 S; I.SA 10 SO 12 120 12 150 mV 
250 mA S; 10 S; 750 mA 25 60 75 mV 

5 mA S; 10 S; lA, O'C S; Tj S; + 12S'C 50 120 150 mV 

iescent Current 10 -;: lA Tj = 25'C 8 8 8 mA 
O'C S; Tj S; + 125'C 8.5 8.5 8.5 mA 

iescent Current 5 mA -;: 10 s; lA 0.5 0.5 O.S mA 
ange 

Tj = 2S'C,lo -;: lA 1.0 1.0 1.0 mA 

VMIN -;: VII" -;: VMAX (7.5 -;: VIN -;: 20) (14.8 -;: VIN"' 27) (17.9 S; VIN S; 30) V 

10 s; 500 mA, O'C s; Tj s; + 125'C 1.0 1.0 1.0 mA 
VMIN -;: VIN -;: VMAX (7 -;: VIN S; 25) (14.5 -;: VINS; 30) (17.5 S; VIN S; 30) V 

iput Noise Voltage TA = 25'C, 10Hz s; f s; 100kHz 40 75 90 I'V 

pie Rejection { 10 S; lA, Tj = 25'C or 62 80 55 72 54 70 dB 
f = 120Hz 10 -;: 500mA 62 55 54 dB 

O'C -;: Tj S; + 12S'C 

VMIN s; VIN S; VMAX (8 -;: VIN S; 18) (15 -;: VIN -;: 25) (18.5 -;: VIN -;: 28.5) V 

ipout Voltage Tj = 2S'C, lOUT = lA 2.0 2.0 2.0 V 
iput Aesistance f = 1 kHz 8 18 19 mfi 
Jrt-Ck"ouit Current Tj = 250C 2.1 1.5 1.2 A 
it< Output Current Tj = 250C 2.4 2.4 2.4 A 

"age TC of V OUT O'C -;: Tj -;: + 125'C, 10 = 5 mA 0.6 1.5 1.8 mvrc 
utVoltage 

luired to Maintain Tj = 25'C,lo S; lA 7.5 14.6 17.7 V 
e Regulation 

,rmol r&slstanco of tho TO-:l package (K, KC) Is Iyplcally 4'C/W junction to case and 35'C/W case to ambienl ThennoI ,esistance of tne TO-220 
~ is typiCIJly 4~/W junction to case and 5Q°C/W case to arnbfent 

eharacteristiC6 are m88~ with capacitOr aer,," the input of 0.22 I-'F, and.a capaCitor across the output Of 0.1 pF. All charactenstJcs except noiSe 
I ripple rejection ratiO are measured using puise tecMiques (tw s; 10 ms. duty cycle s:; 5%). Output vottage changes due to changes in intsmal 
, mU8t be taken M1to account separately. 
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Typical Performance Characteristics 
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Physical Dimensions inches (millimeters) 

0.107-0.123 

0.800 -0.815 
(20.32 - 20. 70 

OIA 

0.250-0.350 
(6.350-8.890) 

(2.718 -3.1241 ~tt~~~i:J~.J~~~b'_.------:~lt:-: 
0.025 • t i 0.445-0.522 
(0.6351 .-J 0.135 (11.30-13.26) 

UNCOIITROUED I.£AD DlA (30429) t 

0.166-0.179 
(4.191-4.5471 

MAX 

0.151-0.161 
(3.835-4.0891 

DJA TVP 

R TYP 0.210-0.220 
(5.334-5.588) 

1.177-1.197 
(29.90 -30.40) 

0.420 -0.440 
(10.67 -11.18) 

0.655 -0.675 
(16.114-17.15) 

KC02A(REV~ 

Aluminum Metal Can Package (KC) 
Order Number LM780SCK, LM7812CK or LM7815CK 

NS Package Number KC02A 
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--->0. 0.240-0,260 __ 0.330-0.350 ~ 
- [6.10-5.6001 - [8.38-8.89] 

:}.1{)O-O.120 _I-....- 0.149-0.153 
1'.S4~'·051 ,- - r • 13.7'~3"'1 

I ~ - ~ ~ ~ ~o.090-L1O 
0 .• 00'::;; L _ --- ~=;=::_::==:::::_=3-_..J2~'jl I 
l10.16:~:~~1 \{ ~ I __ L r - - -

I U 0.130-0.160 TYP 
PN.' IO..J [3,JO-".OS] 

1.005-1.035 
(25.53-26.29] 

0.048-0.055 J 
[1.22-'-'01 

T1'P 

0.027-0.037 _ 
[0.69-0.9-4] 

1YP 

7'1 j- r\~ '0.'" [ "'''J I 7' ( 0.525-0.555 ) --l r 0.(>15 -C.~~l 0.38 -0.03 

~~ ______________ -f.r-~ ______ ~==~~['~3~.'~'-~'~'~.'~0~J~~ I~ 
[41':;TL:~:;~1 L :j~ r 0'-6° _ ,~ 

-,1- ~ ~0'105:~::~[2'67:::~;J 0.0 ... 8-0.052 

[1.22-1.32] SEf>.lI~G PLANE 

LIFE SUPPORT POLICY 

TAPERED 
510(5 1° 

To-220 Package (T) 
Order Number LM7805CT, LM7812CTor LM7815CT 

NS Package Number T03B 

TC3B (R£V ,) 

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

1. Life support devices or systems are devices or 
systems which, (a) are intended for surgical implant 
into the body, or (b) support or sustain life, and whose 
failure to perform, when properly used in accordance 
with instructions for use provided in the labeling, can 
be reasonably expected to result in a significant injury 
to the user. 

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

National SemiconduGtor 
Corporation 
1111 West Bardin Road 
Arlingtoo, TX 76017 
Tel: 1 (800) 272-9959 
Fax: 1(800) 737·7018 

National Semiconductor 
Europe 

Fax: (~49) 0-180-530 85 8S 
Email: cnjwge@tevm2.nsc.com 

Deutsch Tel: (+49) 0-180-530 as 85 
English Tel; (+49) 0-180-532 78 32 
Fran~s Tel: (+49) 0-180-532 93 58 
Italiano Tel: (+49) O-18()..534 1680 

National Semieoncluctor 
Hong Kong Ltd. 
13th FI()()(, Straight Block, 
Ocean Centre, 5 Canton Rd. 
Tsimshatsui, Kowloon 
Hoog Kong 
Tel: (852) 2737·1_ 
Fax: (852) 2736-9960 

National SemicondUctor 
Japan Ltd. 
Tel: 81-043-299-2309 
Fax: 81-043-299-2408 

National does not assume any r~nsiblily for use of any Circuitry described, no circuit patent licenses areilT'Plied and Natioll8ll'&$8lV9$ the right at anytHne Wfll"M:lut oollce to change said Clrc.utly and speCiflca\lOns. 
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Features 

25A and 2BA, BOV and 100V 

rDS(ON) = O.077U and 0.100U 

IRF540, IRF541, IRF542, 
IRF543, RF1S540, RF1S540SM 

25A and 28A, BOV and 100V, 0.077 and 0.100 Ohm, 
N-Channel Power MOSFETs 

Description 

Single Pulse Avalanche Energy Rated 

Nanosecond Switching Speeds 

linear Transfer Characteristics 

These are N-Channel enhancement mode silicon gate 
power field effect lransistors. They are advanced power 
MOSFETs designed, tested, and guaranteed to withstand a 
specified level of energy in the breakdown avalanche mode 
of operation. All of these power MOSFETs are designed for 
applications such as switching regulators, switching conver· 
tors, motor drivers, relay drivers, and drivers for high power 
bipolar switching tranSistors requiring high speed and low 
gate drive power. These types can be operated directly from 
integrated circuits. 

High Input Impedance 

Related Literature 

• TB334 "Guidelines for Soldering Surface Mount 
Components to PC Boards" 

Formerly developmental type TA17421. 

Ordering Information Symbol 
PART NUMBER PACKAGE BRAND 

IRF540 TO-220AB IRF540 

IRF541 TO-220AB IRF541 

IRF542 TO-220AB IRF542 

IRF543 TO-220AB IRF543 

RF1S540 T0-262AA RF1S540 

RF1S540SM T0-263AB RF1S540SM 

NOTE: When ordenng, use Ihe entire part number. Add Ihe suffix 9A to 
obtain the T0-263AB variant in Ihe tape and reel, i.e., RF1S540SM9A. 

Packaging 

JEDEC TO·220AB 

JEDEC T0-263AB 

. ~ DRAIN 

GATE ~ (FLANGE) 

SOURCE 

JEDEC TO-262AA 

CAUTION: These devices are sensifu..e to ekK:trostatic discharge. Users shook:! follow proper ESO Handling Procedures. 

Copyright © Hams Corporation 1997 
5-1 
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IRF540, IRF541, IRF542, IRF543, RF1S540, RF1S540SM 

Absolute Maximum Ratings T c = 25°C, Unless Otherwise Specified 

IRF540, RF15540, 
RF1S540SM IRF541 IRF542 IRF543 UNITS 

Drain to SOUrce Breakdown Voltage (Note 1) .......... VDS 100 80 100 80 V 

Drain to Gate Voltage (R(;s = 20kn) (Note 1) ....... VOGR 100 80 100 80 V 

Continuous Drain Current. . . . . . . . . . . . . . . . . . . . . . . . . . ID 28 28 25 25 A 

TC = 1000C ................................... 10 20 20 17 17 A 

Pulsed Drain Current (Note 3) ..................... 10M 110 110 100 100 A 

Gate to Source Voltage .......................... VGS ±20 ±20 ±20 ±20 V 

Maximum Power Dissipation ....................... PD 150 150 150 150 W 

Dissipation Derating Factor .......................... 1 1 wf'c 

Single Pulse Avalanche Energy Rating (Nole 4) .....•... EAS 230 230 230 230 mJ 

Operating and Storage Temperature ............ TJ. T STG -55 to 175 -55 to 175 -55 to 175 -55 to 175 °c 

Maximum Temperature for Soldering 
Leads at O.063in (l.6mm) trom case for 10s ......... T l 300 300 300 300 °c 

Pad<age Body for 1 Os, See Techbrief 334 ......... T pkg 260 260 260 260 °c 

CAUTION: Stresses above those Hsted in -Absolute Maximum Ratings- may cause permanent damage to the device. This is 8 stress only tating and operation 
of the dBvice at these or any other condiDons above those indicated in the operational sections of this specification is not implied. 

NOTE: 

1. TJ = 25°C to TJ = 150°C. 

Electrical Specifications T c = 25OC, Unless Otherwise Specified 

PARAMETER SYMBOL TEST CONDIllONS MIN TYP MAX UN'TS 

Drain to Source Breakdown Voltage BVOSS 10 = 250llA, VGS = OV (Rgure 10) 

tRF540, IRF542, 100 - - V 

RF1S540, RF1S54OSM 

IRF541 , IRF543 80 - - V 

Gate to Threshold Voltage VGS(TH) VGS = VOS, 10 = 250llA 2 - 4 V 

Zero Gate Voltage Drain Current lOSS Vos = Rated BVOSS, VGS = OV - - 25 llA 

VOS = 0.8 x Rated BVDSS, VGS: OV - - 250 llA 
TJ = 1500C 

On-State Drain Current (Note 2) 'O(ON) VDS > 'O(ON) x rOS(ON) MAX, V GS = 10V 

IRF540,IRFS41, (Figure 7) 28 - - A 
RF1S540, RF1S54OSM 

IRF542, IRF543 25 - - A 

Gate to Source Leakage Current IGSS VGS =±20V - - ±100 nA 

Drain to Source On Resistance (Note 2) rOS(ON) 10 = 17 A, V GS = 10V (Figures 8, 9) 

IRF540,IRF541, - 0.060 0.077 0 
RF15540, RFl S540SM 

IRF542, IRF543 - 0.080 0.100 0 

Forward Transconductance (Note 2) 9fs VOS ~ 5OV,I0 = 17A (Figure 12) 8.7 13 - S 

T um-On Delay Time I,j(ON) VOO = 5OV.10= 28A, RG ~ 9.10, RL = 1.70 - 15 23 ns 

Rise Time tr 
(Figures 17, 18) MOSFET Switching Times are - 70 110 Essentially Independent of Operating ns 

Tum-Off Delay Time I,j(OFF) Temperature - 40 60 ns 

FallTime tf - 50 75 ns 

Total Gate Charge Os(TOT) VGS = 10V, to = 2BA, Vos = 0.8 x Rated - 38 59 nC 
(Gate to Source + Gate to Ora;n) BVoss, Ig(REF) = 1.5mA (Figures 14, 19, 20) 

Gate to Source Charge Os. 
Gate Charge is Essentially Independent of Op-

- 8 nC erating Temperature -
Gate to Drain "Miller" Charge Og<t - 21 - nC 
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IRF540, IRF541, IRF542, IRF543, RF1S540, RF1S540SM 

Electrical Specifications T c ; 25°C, Unless Otherwise Specified (Continued) 

PARAMETER SYMBOL TEST CONDITIONS MIN TYP MAX UNITS 

Input Capacitance CISS VOS; 25V, VGS; OV, f; 1MHz - 1450 - pF 

OUtput Capacitance COSS 
(Figure 11) - 550 - pF 

Reverse Transfer Capacitance CRSS - 100 - pF 

Internal Drain Inductance LO Measured From the Modified MOSFET - 3.5 - nH 
Contact Screw on Tab Symbol Showing the 
To Center of Die Internal Devices 

Inductances 
4.5 nH Measured From the 

.-$ 
- -

Drain Lead, 6mm 
(0.25in) from Package to 
Center of Die 

Intemal Source Inductance LS Measured From the - 7.5 - nH 
Source Lead, Smm 
(0.25in) From Header to 
Source Bonding Pad 

Thermal Resistance Junction to Case RaJC - - 1 °cm 

Thermal Resistance RaJA Free Air Operation - - 80 °crw 
Junction to Ambient 

RF1S540SM Mounted on FR-4 Board with 62 °C/W RaJA - -
Minimum Mounting Pad 

Source to Drain Diode Specifications 

PARAMETER SYMBOL TEST CONDtTlONS MIN TYP MAX UNITS 

Continuous Source to Drain Current Iso Modified MOSFET Sym- - - 28 A 
bol Showing the Integral 

.~ 
Pulse Source to Drain Current ISOM Reverse - - 110 A 
(Note 3) P-N Junction Diode 

Source to Drain Diode Voliage (Note 2) Vso TJ ; 2SOC, ISO; 27A, VGS ; OV (Figure 13) - - 2.5 V 

Reverse Recovery Time tIT TJ; 25°C, IsO; 28A, dlSoIdt; l00NI'S 70 150 300 ns 

Reverse Recovery Charge QRR TJ ; 25°C, ISO; 28A, dlSoIdt; l00NI'S 0.44 1.0 1.9 IlC 

NOTES: 

2. Pulse test: pulse width s 3OOI'S, duty cyde s 2%. 

3. Repetitive rating: pulse width limited by maximum junction temperature. See Transient Thermal Impedance curve (Figure 3). 

4. VOO; 25V, starting TJ; 2SOC, L; 44D!tH, Rc; 250, peak lAS; 28A. (Figures 15, 16). 
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IRF540, IRF541, IRF542, IRF543, RF1S540, RF1S540SM 

Typical Performance Curves Unless Olherwise Specified 
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IRF540, IRF541, IRF542, IRF543, RF1S540, RF1S540SM 

Typical Performance Curves Unless Otherwise Specified (Continued) 
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1. Software Interface 

1.1. Overview of the Supported A T Command Set 

Page Commands Function 
07.07 

7 AT+CGMI Issue manufacturer J D code 
7 AT+CGM\1 Issue modeIlD code 
7 AT+CGMR Output the GSM telephone version 
8 AT+CGSN Output the serial number (IMEI) 

8 AT+GSN Output the serial rumber IIMEI} 
8 AT-ICHlA' T eminate call 
8 AT+CEER Query the reason for disconnection of last call 
9 AT+CREG Nel:vtlork registration 
9 AT+COPS Commands concerning selection of network operator 
10 AT+ClO< Switch locks on and off 
10 AT+CPWD Change password to a lock 
11 AT+CUP Display telephone number 01 calling party 
11 AT+CCFC CaU forwarding 
12 AT+CHLD Call hold and mLitiparty 
12 AT+CPAS Query the telephone status 

13 AT-oCPIN Enter PIN and Query _ 

13 AT+CBC Battery charge 
14 AT+CSQ Output signal QUality 
14 AT+CPBS Select a telephone book 
15 Fehler! Keln Read a telephone-book entry 

gultiges 
Resultat fUr 
Tabelle. 

15 AT+CP8W Wrtte a telephone-book entry 
16 AT+CMEE Expanded erTOf meSSB!Les according to GSM 07.07 
17 AT+VTS Send a DTMF tone 
18 AT+VfD Set duration of a DTMF tone 
18 AT+WS46 Select wireless network 
18 AT+CSCS Select TE character set 
19 AT+CAOC Advice of charge 
19 AT+CSSN Supplementary service notifications 
20 AT+CRSM Restricted 81M access 
20 AT+CMI Output oIlMSI 
21 AT+CACM Accumulated call meter 
21 AT+CAMM Accumulated call meter maximum 
22 AT+CLCC Ust Current Calls 
23 AT+CCLK Clock 
23 AT+CCPN Read operator names 
23 AT+CPUC Price per unit and currency table 
24 AT+CALM Alert sound mode 
24 AT+CRSL Ringer sound level 
24 AT+CLVL Loudspeaker volume level 
24 AT+CMUT Mute rontrol 
25 AT+CVIB Vibrator mode 
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Page Commands Function 
07J)5 

26 AT+CSMS Selection of messaae service 
27 AT+CPMS Selection of SMS memory 

27 AT+CMGF SMSformat 

28 AT+CSCA Address of the 5MS service center 
28 AT<ct-l>11 Display new incoming 5MS 
29 AT->CiIMA Acknowledgment of a short message directly output 

30 AT+CMGL UstSMS 

3t AT+CMGR Read in an 5MS 

31 AT+CMGS Send an SMS 

31 AT+CMSS Send an SMS from !he SMS memory 

32 AT~ Write an SMS to !he SMS memory 
32 AT+CMGO Delete an SMS in !he SMS memory 
32 AT+CSCB Select cell broadcast messages 

32 AT+CMGC Send an 8MS corTYTlald 

Page S_ns- Function 
apeclfic ""--33 AT"SPSS Select a telephooe book (incltJding Siemem;..specilic books) 

33 AT"SOLD Delete the '1ast number -.r memory' 

34 ATASPBC Seek the first entry in the sorted telephone book whfch begins with the 
sek!cted (or next available) letter 

34 ATASPBG Read entry from the sorted telephone book via the sorted index 

35 AT .... S\...CK Switch locks (includino user-<le1ined locks) on and of! 

35 ATASPWO Change password to a lock (including user-defined locks) 

36 ATASACM Output ACM (accunUated cal rreter) and ACMmax 

36 AT"SPlM Read !he PLMN 
36 AT"SPLR Read an entry from the preferred-operator list 

36 AT"SPLW Write an entry to the preferred-operator list 

37 AT'SCNI Output cal number information 
37 ATASNFV Set !he vol""" 
37 AT"SNFS Select NF hardware 
38 APSRTC Set the ringing tone 
38 AT"SCIO Output canj 10 

38 ATASCKS Output SIM card status 

3S AT"SP1C 0JIpJt PIN counter 
3S ATASMGO SMS overf\olN indicator 
40 AT"SMGL List SMS (withoot status chanoe from unread to read) 

40 AT"SMGR Read SMS record without Changing unreac!->read 

40 ATASMSO Switch device off 

41 AT'SLNG Language settings 

41 AT"SSTK 81M Toolkit 

41 ATASSNW Binary Write 

43 ATASBNR Binary Read 
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1.2. A T Command Set 

Remote control operation of the GSM mobile telephone runs via a serial interface (data 
cable of infrared connection), where AT+C commands according to ETSI GSM 07.07 
and GSM 07.05 specification as well as several manufacturer specific AT commands 
are available. These commands are described in more dalaillater on. 

The modem guideline V.25ter applies to the sequence of the interface commands. 
According to this guideline, commands should begin with the character string "AT" and 
end with "<CR>" (= OxOD). The input of a command is acknowledged by the display of 
"OK" or "ERROR". A command currently in process is interrupted by each 
additional character entered. This means that you should not enter the next command 
until you have received the acknowledgment; otherwise the current command is 
interrupted. 

The commands supported are listed in the following tables: 
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1.2.1. Hayes-Standard Commands 

The Hayes-standard commands correspond to the commands of AT Hayes-compatible 
modems. 

Command , l'unCtiQn '" ,",': :, ',':, ',:" ::,>, ", 
'" ',: ,,' "" 

Ai Repeat last command 
AT., Prefix for all other commands 
ATA Acce.Ql call 
ATD<str>; Dial the dialing string <str> with the voice utility 

Valid dial modifiers: "T' (tone dialing), "P" (pulse dialing) is ignored. 
The character ";" is important, for this tells the phone that the call 
should be set up with the voice utility. Otherwise an attempt is made to 
set up a data call, which the phone immediately acknowledges with 
"ERROR". 
The dial command responds with OK to the user right after starting a 
voidecall. 
Other behavior like *# sequences in the dial command and also data 
calls remain unchanQed. 

ATD><n>; Dial the telephone number from the current telephone book location 
number<n> 
The telephone book is selected with the command at+cpbs (or 
atAspbs). 

ATD><mem>< Dial the telephone number from the telephone book <mem> location 
n>' , number<n> 
ATDL Dial last telephone number 
ATEO Deactivate command echo 
ATE1 Activate command echo 
ATH[O] Separate connection 
ATQO Display.acknowledgments 
ATQ1 Suppress acknowledQments 
ATVO Output acknowledQments as numbers 
ATV1 OutpUt acknowledoments as text 
AT&F[O] Reset to factory profile 
ATZ Set to default confiouration 
AT+GCAP Output the capabilities list 

1.2.2. Acknowledgments for Normal Data Communication 

fl8$J)bnse ", ,':, """0 Melll'lhla "'", ',':,:, ,<' :,,' "., : ,": :, <' 

OK 0 Command executed no errors 
RING 2 Ring detected 
NO CARRIER 3 Link not established or disconnected 
ERROR 4 Invalid command or command line too lono 
NODIALTONE 6 No dial tone, dialing impossible, wrenQ mode 
BUSY 7 Remote station busy 
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1.3.AT Commands and Responses According to GSM 07.07 and GSM 07.05 

According to GSM, it is possible to execute an AT command in various forms. 

Test command 

Read command 

Write command 

Execute command 

AT-tCXXX=? 

AT+CXXX? 

The telephone responds by sending the list of 
paramete/S and value ranges; these can be set using 
the affiliated Write command or by means of internal 
processes. 

This command tells you the current value setting of the 
parameter(s). 

AT+CXXX=< ... > This command is used to set parameters that can be 
set. 

AT+CXXX The Execute command reads non-setlable parameters 
which are influenced by internal processes in the 
telephone. 

1.3.1. AT Cellular Commands According to GSM 07.07 

AT+CGMI Issue manufacturer ID code 
Test corrwnand R..,.".. 

AT+CGMI=? OK 

'"'""~"" 
....,... 

AT+CGMI <manufacturer> -<manufacturer> Name of manufacturer (SIEMENS) 

Important: There is a leading output prefix +CGMI in models before the 825. 

AT+eGMM Issue model 10 code 
To,,,,,, ...... "-
AT+CGMM=? OK 

'"'"""""""" 
....,... 

AT+CGMM <model> -<model> Name of telephone (MOBILE) 

Important: There is a leadina outout prefix +CGMM in models before the 525. 

AT+CGMR OUtnut the GSM teleohone version 
Testo:::t'1lmand "-
AT+CGMR=? OK 

""""'~ 
....,... 

AT+CGMR <revision> 

-~ 
<revision> Version of the telephone software 

Important: There is a leading output prefix +CGMR in models before the 825. 
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AT+CGSN Outout the serial number lIMEI) 
Tast~nd """""" AT+CGSN=? OK 

"""""""""" """""" AT+CGSN <sn> -<5n> IMEI of the telephone 

Important: There is a leading outout orefix +CGMI in models before the S25. 

AT+GSN Output the serial number (IMEI) 
T ... .,.,.,.."., """""" AT+GSN=? OK 

"""''''''''''''' """""" AT+GSN +GSN: <sn> 
~ 

<5n> IMEI of the telephone 

ImDOrtant: The outout prefix +GSN may be missinQ in M .... e versions. 

AT+CHUP Terminate caD 
TsstCDlT'lTland 

R __ 

AT+CHUP=? OK 

~~'" R ...... 

AT+CHUP OK/ERROR 
Desa"iption 

All active calls and all calls on hold are terminated. 

AT+CEER Querv the reason for disconnection of last call 
T .. ~ R ...... 

AT+CEER=? OK 
~~ """""" AT+CEER +CEER: <report> --<report> Disconnection reason reported as number 
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AT+CREG Network reaistration 
r ... """""" """'"'" AT+CREG=? +CREG: ~ist of supported <n>s) 

OKiERROR/+CME ERROR --<n> a Suppresses the unexpected network-status messages 

1 Displays the unexpected network-status 
messaoesOKIERROR/+CME ERROR 

"'"'~'" ...".,... 

AT+CREG? +CREG: <n>,<stat>[,<lac>,<ci>] 
OKiERROR/+CME ERROR --<n> See Test command 
<stat> a Not checked in, not seeking 

1 Checked in 
2 Not checked in, but seeking a network 
3 Check-in denied by network 
4 Unknown 
5 Registered, roaming 

<lac> Hexadecimal 2-byte string type of location area code 
<cl> Hexadecimal 2-l>yte stri~ of cell ID 

VVrieccmrsl1d --AT+CREG=<n> <n> See Test command 

"""'"'" OKiERROR/+CME ERROR 
unexpected ~e 

+CREG: <stat> 

AT+COPS Commands concerning selection of networt< ooerator 
T .. .,......., --AT+COPS=? +COPS: pist of supported «stat> ,long alphanumeric <opec>" numeric 

<oper»s][,,( list of supported <mode>s),( list of supported 
<format>s )] 

OKiERROR/+CME ERROR -<stat> a Unknown 
1 Useful network operator 
2 Used network operator 
3 Prohibited network operator 

<opec> Operator in the format according to <mode> 
<mode> a Automatic mode 

1 Manual selection of network operator 
3 Setting of format 
4 Automatic, manual selected 

<format> a Long alphanumeric 
2 Numeric <opec> 

-~ --AT+COPS? +COPS: <mode>[,<format>,<oper] 
OKIERROR/+CME ERROR -<mode> See Test command 
<format> See Test command 
<oper.> Network operator 

-"""""'" -AT +COPS=<mode> <mode> See Test command 

[. <format>[. <Oper> n <format> See Test command 
If <mode> = 1, <format> can only = 2 

<opec> In mmeric form only ........ 
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I OKiERROR/+CME ERROR 

AT+ClCK Switch locking on and off 
Revision to GSM 07.07 acc:ordlng to CR moe 
ETSIISMG4187196 

n","""""", ........ 
AT+CLCK=? +CLCK: Oist of supported <tac>s) 

OKIERROR/+CME ERROR --<tac> "CS" Keyboard lock 
"PS" Phone locked to SIM (device code) 
"SC" SIM card (PIN) 
"FD" FDN lock 
"AO" BAOC (bar all outgoing calls) 
"01" BOIC (bar outgoing international calls) 
"OX" BOIC-exHC (bar outgoing international calls except 

to home country) 
"AI" BAlC (bar all incoming calls) 

'R" BIC-Roam (bar incoming calls when roaming outside 
the home oountry) 

"AB" All Barring services 
"AG" All outgoing barling services 
"AC" All incoming barring services .... """""" --AT +CLCK=<fac>, <tac> See Test command 

<mode>[, <passwd> <mode> a Cancels lock 
1 Activates lock 

[, <class> II 2 Queries lock status 
<passwd> Password 
<cfass> 1 Voice 

2 Data 
4 Fax 
7 All classes (defautt value) ........ 

If <mode> =2 and command is successful 
+CLCK: <status>[.<class1>[<CR><LF> 
+CLCK: <status>, ciass2 .... 11 --<status> a Off 

1 On 
OKIERROR/+CME ERROR 

AT+CPWD Change password to a lock 
TestCUT'l'Tlaoo ........ 
AT+CPWD=? +CPWD: list of supported (<tac>, <pwdlength>)s 

OKiERROR/+CME ERROR 
p""",,~ 

<fac> "P2" PIN2 
otherwise See Test command for AT +CLCK command, without "FD" 
<pwdlength> Password length 

WrilBcaT1'T1!!nd --AT+CPWD= <fac> See Test command for AT+CLCK command 

<fac>, <oldpwd>, <newpwd> 

<oldpwd>, Old and new password 

<newpwd> 

"""""" OKiERROR/+CME ERROR 
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AT+CLIP Oiso/avtel number of calUI1Q~ 
Test corm'EInd R_ 
AT+CLlP=? +ClIP: Qist of supported <n>s) 

OKiERROR/+CME ERROR --<n> 0 Suppresses the unexpected messages 
1 Displays the unexpected messages 

-~ .. R~"""" 
AT+CLlP? +CUP: <n>, <m> 

OKiERROR/+CME ERROR -<n> See Test command 
<m> 0 CLIP not booked 

1 CLIP booked 
2 UnknO\l\ln 

-""'"""" -AT +CLlP=[ <n> <n> See Read command 

l R_ 
OKiERROR/+CME ERROR 
Unexpacted lTJtSEagil 

+CLlP: <num>,<:tvoe> Telephone number of caller 

AT+CCFC Call fO/War(1ina To,,,,,,,,_ -AT+CCFC=? +CCFC: Qist of supported <fees>s) 
OKiERROR/+CME ERROR -<rees> 0 Always 

1 If busy 
2 If no answer 
3 If not available 
4 All reasons (0-3) 
5 All condttional reasons (1-3) 

-....- -AT +CCFC=<reas>, <reas> See Test command 

<mode>[, <num> <mode> 0 Deactivate 

[, <type>[, <class> 1 Activate 
2 Query 

[ ... <time> lJll 3 Install 
4 Delete 

<nurn> Telephone number 
<1ype> Type of telephone number 
<class> 1 Voice 

2 Data 
4 Fax 
7 All classes 

<time> 1-30 Time, rounded to a multiple of five seconds --If <mode>:2 and command is successful 
+CCFC: <status>, <class1 >[. <num>, <type>[ .. , 

<time>J][<CR><LF>+CCFC: .... J 
OKIERROR/+CMEERROR -<status> 0 Not active 

1 Active 
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AT+CHLD Call hold and multloartv 
Testccmmnd ....... 
AT+CHLD=? +CHLD: (list of supported <n>s) 

OKiERROR/+CME ERROR 

-""""""" .....-
AT+CHLD= <n> 0 Terminates all held calls or sets UDUB (User Determined User 

[<n>] Busy) for a waiting call 
1 Terminates all active calls (if there are any) and accepts the 

other call (waiting call or held call) 
1X Terminates call number X (X= 1-7) 
2 Puts all active calls on hold (if there are any) and accepts the 

other call (waiting call or held call) as active 
2X Puts all active calls except call X (X= 1-7) on hold 
3 Connects the call put on hold to the active call 

For terminating Terminating all calls except waiting calls is done with 
"AT+CHUP" 

Note: Command scope depends on the SIM clearing and/or on the 
network support 

R~poru;o 

OKiERROR/+CME ERROR 

AT+CPAS i Querv1he teIeohone status 
T ... """"", ....... 
AT+CPAS=? +CPAS: ~ist of supported <pas>s) 

OKIERROR/+CME ERROR -<pas> 0 Ready 
3 Incoming call (phone is ringing) 
4 Call is active 

-..""""'" ....... 
AT+CPAS +CPAS: <pas> 

OKIERROR/+CME ERROR -<pas> See Test command 
OKIERROR/+CME ERROR 
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AT+CPIN Enter PIN and QUerv lock 
Test tooTI1Bnd """""'" AT+CPIN=? OK 
Read anrmoo """""'" AT+CPIN? +CPIN: <code> 

OKiERROR/+CME ERROR --<code> 
READY No further input necessary 
SIMPIN SIM PIN input necessary 
SIM PUK SIM PUK input necessary 
PH-SIM PIN Device-code (theft protection) input necessary 
PH-SIM PUK Device-code PUK (theft protection) input necessary 
SIM PIN2 PlN2, e.g. for editing the FDN book; 

only passiOie if prevk>us command was acknowledged with 
+CME ERROR17 

SIM PUK2 Only possible if previous command was acknowledged with 
error +CME ERROR18 

The required error message can (must) be provoked by an attempted Write 
command. 

-~'" --AT +CPIN=<pin> <pin> Password for appropriate lock; if the lock is a PUK, then a 

[,<new pin>] <new pin> is necessary. 
<new pin> New password for the lock 
Rw"","" 

OKiERROR/+CME ERROR 

AT+CBC -"-
T .. .........., 

"'""'"'" AT+CBC=? ..esc: (listdsuppor1ed <tx:s>s),(list of suppaWl <bd>s) 
OKlERROR/+CME ERROR -<boP 0 ME is supplEd tom baltury 

1 ME has balMy but is net suppled froITI tIlere 
2 ME has no batBy oonnecIBd 
3 -<bcl> a 88IleIy iii filii, but 00 ITDB adioos iXJB'&II*t 

1-100 ctaae i'1 PEII:oent 
-...~ """""'" AT+CBC +CSC: <bcP,<bcl> 
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AT+CSQ Outout sianal Quality 
Testcanrnand R""""" 
AT+CSQ=? +cSQ, ~ist of supported <",.i>5), list of supported <be,,) 

OKlERRORl+CME ERROR 

""""""' <rssi> Reception level: 
a -113 dBm or less 
1 -111dBm 
2-30 -109 to -53 dBm 
31 -51 dBm or more 
99 Unknown 

<bar> Bit error rate: 
(}'7 like RXQUAL values from Table GSM 05.08 in Section 8.2.4 
99 Unknown 

"'"""'~"" R""""" 
AT+CSQ +CSQ: <rssi>, <ber> 

OKiERROR/+CME ERROR --<rssi> See Test command 
<bar> See Test command 

AT+CPBS Select a "Dhone book 
T"'"",""""" --AT+CPBS=? +CPBS: Qist of supported <sto>s) 

OKiERROR/+CME ERROR --<sto> "FD" SIM flX-dialing phonebook 
"SM" SIM phonebook 
"ME" ME phonebook 
"DC" ME Dialled Calls Ust 
"ON" SIM (or ME) own numbers (MSISDNs) list 
"LD" SIM last-dialling phonebook 
"MC" ME missed (unanswered received) calls list 
"RC" ME received calls list 

·For description of telephone-book features, see Appendix A 

Note: 'DC" and "LD" are never both available. 

-"""'""" --AT+CPBS? +CPBS: <sto> 
OKIERROR/+CME ERROR --<sto> See Test command 

-~"" --AT +CPBS=<sto> <sto> See Test command --OKiERROR/+CME ERROR 
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AT+CPBR Read a telephone-book entry 
TestCOl'lYl'lllnd -AT+CPBR=? +CPBR: (list of supported <index>s), <nlength>, <tlength> 

OKiERROR/+CME ERROR -<index> Location number 
<nlength> Max. length of telephone number 
<tlength> Max. length of text corresponding to the number 

-~"" RBlSpoJlSEl 

AT+CPBR= +CPBR: <index1>, <nummer>, <typ>, <text>[<CR><LF> 

<index1> +CPBR: ..... 

[,<index2>] 
+CPBR: <index2>, <nummer>, <typ>, <text>] 
OKiERROR/+CME ERROR -<index1> Location number where the read of the entry starts 
<index2> Location number where the read of the entry ends 
<nummer> Telephone number 
<typ> Type of number 
<text> Text conresponding to the telephone number 
NOTE: 
In the <text> field, there may appear special characters like 
.... (0x22), '@' (OxOO), '0' (OxOS), '0' (Ox5c). 

(See also +CPBW and Appendix A: SpeCial hints for using +CPBR/+CPBW 
command) 

I n models before the S25, empty phonebook records are reported as follows: 
+CPBR: <lndex1>,empty 
In S25ft, those empty entries don't produce any output. 

AT+CPBW Write a teleohone-book entry T,,", __ ........ 
AT+CPBW=? +CPBW: Oist of supported <index>s), <nlength>,(list of supported <type>s), 

<tlength> 
OKiERROR/+CME ERROR --<index> Location number 
<nlength> 
<tlenQth> 

Max length of telephone number 
Max 18Il!llh of text correspondil1!l to the number --- --AT+CPBW= <index> Location number at which the entry is written 

[<index>] <nummer> Telephone number 

[,<nummer> <typ> Type of number 
<text> Text conresponding to the telephone number 

[, <typ>[, <text> Dl ........ 
OKIERROR/+CME ERROR 
Note: The following characters in <text> must be entered via the 

escape sequence (see also AppendiX A: Special hints for using 
+CPBR/+CPBW command) 

GSM Hex ASCII GSM Seq.(hex) Note 
Char char. Esc Seq 

0 5C \ 05C 5C 35 43 Backslash .. 22 022 5C 32 32 String delim 
0 08 BSP 008 5C3038 Backspace 
@ 00 NULL 000 5C3030 GSM Null 

Y cause problems on application level when using the function stJ1enO and should 
thus be represented by an escape sequence 
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AT+CMEE Exoanded error messaaes accordina to GSM 07.07 
festCCllYl'EloO """""'" AT+CMEE=? +CMEE: (list of supported <n>s) -<n> 0 Suppresses the expanded error format 

1 Expanded error messages as number 
2 Exoanded error messaaes as text 

RMd call1lBrol R""",_ 

AT+CMEE? +CMEE: <n> -<n> See Read command 
-~"' -AT+CMEE=<n> <n> See Read command 

-~ OKiERROR/+CME ERROR 
Dasaiption 

The following CME errors are possible: 
0 PHONE FAILURE 
1 NO CONNECTION TO PHONE 
2 PH-TA LINK RESERVED 
3 OPERATION NOT ALLOWED 
4 OPERATION NOT SUPPORT 
5 PH-SIM PIN REQUIRED 
10 SIM NOT INSERTED 
11 SIM PIN REQUIRED 
12 SIM PUK REQUIRED 
13 SIM FAILURE 
14 SIM BUSY 
15 SIMWRONG 
16 INCORRECT PASSWORD 
17 SIM PIN2 REQUIRED 
18 SIM PUK2 REQUIRED 
20 MEMORY FULL 
21 INVALID INDEX 
22 NOT FOUND 
23 MEMORY FAILURE 
24 TEXT TOO LONG 
25 INV CHAR IN TEXT 
26 DIAL STRING TOO LONG 
27 INV CHAR IN DIAL 
30 NO NETWORK SERVICE 
31 NETWORK TIMEOUT 

100 UNKNOWN 

512 CALL BARRED BY BLACKLIST 
513 PHONE LINK RESERVED 
514 INVALID DIAL STRING 
515 PHONE BUSY 

550 PH-SIM PUK REQUIRED 
551 NTF-SIM PIN REQUIRED 
552 NTF-SIM PUK REQUIRED 
553 PH-NET PIN REQUIRED 
554 PH-NET PUK REQUIRED 
555 PH-SP PIN REQUIRED 
556 PH-SP PUK REQUIRED 
557 PH-CP PIN REQUIRED 
558 PH-CP PUK REQUIRED 
559 FEATURE PIN REQUIRED 
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560 FEATURE PUK REQUIRED 

The following CMS errors have been defned for SMS: 
300 ME failure 
301 SMS service of ME reserved 
302 operation not allOl'Ved 
303 operation not supported 
304 invalid PDU parameter 
305 invalid TEXT mode 
310 SIM not inserted 
311 SIM PIN necessary 
312 PH-SIM PIN necessary 
313 SIM failure 
314 SIM busy 
315 SIM wrong 
320 memory failure 
321 invalid memory failure 
322 memory full 
330 SMSC address unknown 
331 no network service 
332 network timeout 
340 NO +CNMA ACK EXPECTED 
500 unknDI'Vn error 

AT+VTS Send a DTMF tone T .. _ --AT+VTS=? (list of supported <d!mf>s), (list of supported <duration>s) 
OKIERROR/+CME ERROR --<dtm!> 0-9,#,*,A-D, exactly one character 
<duration> Duration of tone in-(durationl10) seoonds -- --AT+VTS= <dtm!> One charaet ... from the list, see Test cornmand<duration> 

<dtmf> See Test command 

[. <duration> 1 <dtmf-string> max, 29 characters in quotation marks (" .. :), then a duration cannot 
be specified 

or 
AT+VTS= --OKIERROR/+CME ERROR 
<dtmf-string> 

Imoortant: There is a leadino output prefix +VTS in models before the S25. 
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AT+VTO Set duration of a OTMF tone 
TestlDTll'l"lBoo --AT+VTD=? +VTD: (list of supported <duration>s) 

OKiERROR/+CME ERROR --<duration> 1-255 
Duration of tone in (durationl10) seoonds 

Read ccmnand R_ 
AT+VTD? +VTD: <duration> 

OKiERROR/+CME ERROR 
WriIB ccmnand --AT+VTD= <duration> See Test command 

<duration> 

""""'"" OKiERROR 

Important: There is a leading output prefix +VTD in models before the S25. 

AT+WS46 Select wireless network 
T"'"""",,, --AT+WS46=? (list of supported <n>s) 

OK ..... """""'" --AT+WS46? <n> 
OKiERROR/+CME ERROR -<n> Integer; WDS side stack 

12 GSM digital cellular .... """""'" --AT +WS46=[<n» OKJERROR/+CME ERROR 

Important: There is a leadillQ output prefIX +WS46 in models before the S25. 

AT+CSCS Select TE character set 
T""""",""",, "'""""'" AT+CSCS=? +CSCS: (list of supported <chset>s) 

OK 
Read carrnaoo 

R_ 
AT+CSCS? +CSCS: <chset> 

OKiERROR/+CME ERROR --<chset> String; determines which TE character set is used 

-"""'"""" "-
AT+CSCS= OKiERROR/+CME ERROR 

I [<chset» 
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AT+CAOC Advice of charae 
r",,,,,,,",,,, ...,.".. 

AT+CAOC=? +CAOC: (list of supported <mode>s) --<mode> a queoy CCM value 

Rood corrmaoo ...."... 

AT+CAOC? +CAOC: <mode> -<mode> a See Test command 

-""""'" "_ AT +CAOC=<mode> OK --<mode> a See Test command 

""'""~'" "..,.,.... 
AT+CAOC +CAOC: <cern> 

OKiERROR/+CME ERROR --<cern> Updated hexadecimal call meter. measured in home 
units; 

coding analO!lOUs to ACMmax on the SIM 

AT+CSSN Supplementary service notifications 
Revision according to GSM 07.07 Version 5.0.0 

To<""""" ...,.".. 

AT+CSSN=? +CSSN: (list of supported <n>s). (list of supported <m>s) --<n> a Suppresses the +CSSI messages 
1 Activates the +CSSI messages 

<m> a Suppresses the +CSSU messages 
1 Activates the +cssu messages 

For supported +CSSI/+CSSU messages. see also 13.< Summary of AD 

VnexpectedMessages 

-- ...."... 

AT+CSSN? +CSSN: <n>,<m> -<n> See Test command 
<m> See Test command 

-- --AT +CSSN=<n>[, <m>] <n> See Read command 
<m> See Read command 
"-........ 
+CSSI: <code1 > 
+CSSU: <code2> --<code1> In!ennediate result code 

3 Wai~ng call is pending 
<code2> Unsolicited resu~ code 

5 Held call was tenninated 
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AT+CR8M Restricted 81M access 
r,",,,,,,,,,,,,,, --AT+CRSM=? OK 

-~'" --+CRSM=<command> +CRSM: <sw1>,<sw2>[,<response>j 

[,<fileid> OKJERROR/+CME ERROR 

[,<P1>,<P2>,<P3> 
[,<data>]]] --<command>: 176 READ BINARY 

178 READ RECORD 
192 GET RESPONSE 
214 UPDATE BINARY 
220 UPDATE RECORD 
242 STATUS 

<fileid>: Integer, identifier of the data file on the SIM, 
mandatory for every command except STATUS 
(seeGSM 11.11) 

<P1 >, <P2>, <P3>: 
Integer, transferal parameter from ME to SIM, 
mandatory for every command except 
GET RESPONSE,STATUS (see GSM 11.11) 

<data>: Hexadecimal string; information that is to be 
written to the SIM 

<sw1 >, <sw2>: Integer, information from the SIM as to 
how/whether the command was executed 

<response>: Hexadecimal string; given when a command was 
successfully processed 

Nota: The write access to CK boxes receives only limited support and 
differs from device to device. 

AT+ClMI OU1PUt of IMSI 
T,",~ --AT+CIMI=? OK 

-~ --AT+CIMI <imsi> -<imsi> International Mobile Subscriber Identity (IMSI) 
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AT+CACM Accumulated call meter 
TestOOTmBnd """"'" AT+CACM=? OK 

"""..,..,... """"'" AT+CACM? +CACM: <acm> 
OKiERROR/+CME ERROR --<acm> Accumulated call meter in hexadecimal format, measured 

in hOOle untts; codinQ analOQOus to ACMmax on the SIM 

""'~'" """"'" AT+CACM=[< OKiERROR/+CME ERROR 

passwd» ......-
<passwd> StnnQ type; usuallv PIN2 

AT+CAMM Accumulated call meter maximum 
T ... .........., """"'" AT+CAMM=? OK 

"'""""""""" """""'" AT+CAMM? +CAMM: <acmmax> 
OKiERROR/+CME ERROR --<acmmax> Accumulated call meter maximum in hexadecimal 

format, measured in home untts; coding analogous to 
ACMmax on the SIM 

-~ ........ 
AT+CAMM= OKIERROR/+CME ERROR 

[<acmmax> --<acmmax> (see Read COOlmand) 
[. <passwd>)) <passwd> String type; usually PIN2 
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AT+CLCC 

AT+CLCC=? 

AT+CLCC 

AT Command Set Reference Manual 

Ust Current Galls -OK -I+CLCC: <id1>,<dir>,c;;stat>,<mode> ,<mpty>, 
<numbep,<type>] 
[<CR><lF>+ClCC: <id2>, <dip, <stat> ,<mode>, <mpty> , 
<number> ,<type> 

[···Ill 

OKJERROR/+CME ERROR 

< idx>: integer type; call identification number as described in GSM 02.30 {19] subclause 4,5.5.1; 

this number can be used in +CHLD command operations 

<dir>: 
o mobile originated (MO) call 
1 mobile tenninated (MT) call 

<stat> (state of the call): 
o active 
1 held 
2 dialing (MO call) 
3 alerting (MO call) 
4 incoming (Mf call) 
5 waiting (MT call) 

<mode> (bearer/leleservice): 
o voice 
1 data 
2 fax 
3 voice followed by data, votes mode 
4 alternating voice/data. voice mode 
5 alternating voicelfax, voice mode 
6 voice followed by data, data mode 
7 alternating voice/data, data mode 
a ahamaling voice/fax, fax mode 
9 unknown 

<mpty>: 
o call is not one of multiparty (conference) call parties 
1 call is one of multiparty (conference) call parties 

<number>: string type phone number in format specified by <type> 
< t ype >: type of address octet in integer format 
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AT+CCLK .... .CIOOk ......• :...: . ..• : : .. : .....• .. 
TBlStconTT'Elnd """""'"' AT+CCLK;? OK 

Read carmarn """""'"' ATASCLK? "'CClK: <time> 
OKIERROR/+CME ERROR 

p-
<time>: string type value; format is "yy/MM/dd,hh:mm:ss", 

where characters indicate year (two last digits), month, day, 
hour, minutes; E.g. 6th of May 1994, 22:10:00 hours equals 
to ,,94/05106,22:10:00" 

-~"' """"'" AT+CCLK=<time> OKlERROR/i"CME ERROR 

Par~ 

<time> see Test commnd 

AT+COPN Read operator names 
Toot""""""" ......... 
AT+COPN=? OK -........., """""'"' AT+COPN +COPN:numeric "'Op8r>,long alphanumeric <oper><CR><LF> 

+COPN: .. 
OKiERROR/+CME ERROR -<oper> Network operator in numeric and alphanumeric notation see 

ATASPLM 

AT+cpuc Price per unit and currency table 
T"'~ R...,... 
AT+CPUC=? OK 
RB9d IXln'mBOO """"'" AT+CPUC? +cpuc: <currency>, <ppu> 

OKiERROR/+CME ERROR 

"'"""'" <currency> three-character currency code (e.g. "FRA", "OEM") 

<ppu> price per unit; dot is used as a decimal separator (e.g. "1.33") 

-~"' R..,.,... 
AT+CPUC= OKiERROR/+CME ERROR 

<currency>, <ppu>[, 

<passwd>] -..-
<passwd> String type; usually PIN2 
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AT+CALM Alert sound mode 
Test (UT"JTUnd -,... 
AT+CALM=? +CAlM: (list of supported <mode >s) 

OK 

""'" """",", R""""" 
AT+CALM? +CALM: <mode> 

OKiERROR/+CME ERROR 

-""""'"' """""" AT +CALM=<mode> OKiERROR/+CME ERROR --<mode>: Q normal mode 

1 silent mode (aU sounds are prevented) 
2 beep (only a short beep indicates an incomming call) 

AT.CRSL Ringer sound IeIIeI 
T"'_ --AT+CRSL=? +CRSL: (1st of supported <level:>s) 

OK -- --AT+CRSL? +CRSL: <level> 
OKIERROR/+CME ERROR 

wno"""",", """""" AT+CRSL=<level> OKIERROR/+CME ERROR -< 1 eve 1 >: Ringer Sound Level 

AT+CLVL Loudspeaker voIl.Il1e level 

T"""""""" """""" AT+CLVL=? +GLVL: (list of supported <Ievel>s) 

OK 
Raed coo-marn """""" AT+CLVL? +CLVL: <level> 

OKlERROR/+CME ERROR 

-""""'''' R...,... 
AT+CLVL=<level> OKiERROR/+CME ERROR --<level>: Loudspeaker Volume Level 

AT+CMUT Mute control 
T ... """""", --AT+CMUT=? +CMUT: (Iistofsupported <n>s) 

OK -- --AT+CMUT? +CMUT: cn> 
OKIERROR/+CME ERROR -- --AT +CMUT=<n> OKIERROR/+CME ERROR -<n>: Q mute off 

1 mute on 
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AT+CVIB Vibrator mode 
ToO""""""'" -AT+CVIB=? +CVIB: (list of supported <mode>s) 

OK 

"""'~"" ...".,.. 

AT+CVIB +CVIB: <mode> 
OK/ERRORJ+CME ERROR 

-~"" """'"'" AT +CVIB=<mode> OKiERROR/+CME ERROR --<mode>: Vibrator mode 
o disable 
1 enable 
16 vibrate then ring (not available in every model) 
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1.3.2. AT Commands According to GSM 07.05 for SMS 

The GSM 07.05 commands are used for operating the SMS functions of the GSM 
mobile phone. The GSM module MOBILE supports the SMS PDU mode. 

AT+CSMS Selection of message service 
Revision according to GSM 07.05 Version 5.0.0 

T ... """"'" ........ 
AT+CSMS=? <CSIAS: (list of supported <se<Vk:e>S) -<s8Mce>O GSM 3.40 and 3.41 

1 GSM 3.40 and 3.41 and compatibility of the AT command 
syntax for phase 2+ 

NOTE: Deactivating the phase 2+ compatibility is only possible if the direct output of short 
messages 
+CNt.1I=1,2 or +CNMI=1 ,3 is not activated. If necessary, the latter shouk:l be 
deactivated first . 

"-'''''''''"'' ........ 
AT+CSMS? +CSMS: <service>,<mt>,<mo>,<bm> --<service> 0 GSM 3.40 and 3.41 

<mt> Mobile terminated messages 
1 Type supported 

<rna> Mobile oftginated messages 
1 Type supported 

<bm> Broadcast type messages 
0 Type not supported 

-"""""'" --AT+CSMS= <service> 0 GSM 3.40 and 3.41 

<service> ........ 
+CSMS: <mt>,<mo>,<bm> 
OK/ERROR/+CMS ERROR 
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AT+CPMS Selection of SMS memory 
Revision according to GSM 07.05 Version 4.7.0 

T"""""""" ..."... 

AT+CPMS=? +CPMS: (list of supported <mem1>s).( list of supported <mem2>s) 
,(list of supported <mem3>s) --<mem1;> Memory from which messages are read and de~ed 

"SM" SIM-messages memory 
<mem2> Memory to which messages are written and sent 

"SM" 81M-messages memory 
<mem3> Memory in which received messages are stored, if forwarding to the PC is not set 

("+CNMI") 
"SM" SIM-messages memory 

-~"' 
..."... 

AT+CPMS? +CPMS: <mem1 >, <used1;>, oc::totaI1:>, <mem2>, <used2>, <1otaI2> 
• <mem3>, <used3>, <tolaI3:> 
......-
<memx> Memory from which messages are read and deleted 
<usedx> Number of messages currently in <memx> 
<totalx> Number of storable messages in <memx> 

-~'" --AT+CPMS== <mem1::. See Test command 
<mem2> See Test command 

<mem1> <mem3> See Test COmmand 

[.<mem2> 
[.<mem3>]j ....,.,... 

+CPMS: <used1;>, <lolaI1;>, <used2>, <totaI3>, <used3>, <tolaI3> 
OKlERRORl+CMS ERROR 

AT+CMGF SMSfonnat 
T .. ,""""", --AT+CMGF=? +CMGF: (list of supported <mode>s) -<mode>; 

0 POU mode .... """""" ........ 
AT+CMGF? -+CMGF: <mode> -<mode>; 

0 PDU mode 

-~ -AT+CMGF=[< <mode>: 

mode>] 
0 PDUmode 

........ 
OK/ERROR 
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AT+CSCA 
TastWll'1JT19nd 

AT+CSCA=? 
-~"' 
AT+CSCA? 

-""",,", 

AT+CSCA= 
<sea>[, <tosea> J 

AT+CNMI 

AT+CNMI=? 

AT Command Set Reference Manual 

Address of the SMS service center 

""""""" OK 

""""""" +CSCA: <sea>. <losca> -<"". Service-center address in string 'annat 
<tosca> Service-center address format -<sea' Service--center address in string fannat 
<tasca' Service-center address format 

""""""" OKIERROR 

Display new incoming SMS 
Revision according to GSM 07.05 V .. lon 4.7.0 

-+CNMI: (ist of supported <mode>s),(list of supported <mt>s).(list of supported <bm>s),(1ist of supported 
<ds>s),(1ist of supported <bfr>s) -<mode> 0 

<mt> 

Suffors unexpected messages (but is equiva­
lent to rejecting; see <bfr» 

1 Discard indication and reject new received 
message unsolicited resuH. codes when T A-TE link 
is reserved. Otherwise forward them directly to 
the TE. (only with 825ft) 

2 Buffers unexpeded messages if serial interlace 
is occupied, otherwise they are output 

o 

(only models before 825) 

Suppresses unexpected messages for 
incoming short messages 
Unexpected messages of a recefv"ed short 
message (SMS-OELIVER) that is stored 
on a chip card are output in the form 
+CMTI: <mem>,<index> 

2 Unexpeded messages of a received short 
message (SM&OElIVER) (except class 2 and 
the message 'Waiting Indication Group: store 
message") are output in the form 
+CMT: «alpha>],<length><CR><LF><pdu> 
«alpha> is not supported) 
Class 2 and the message "Waiting Indication 
Group: store message" are output as <mt>=1 

3 Unexpeded messages of a received short 
message (SMS-DELIVER) class 3 are output 
as <mt>=2. Messages with other data coding 
schemes are output as <mt>=1. 

NOTE: <mt>:::2 and <mt>"'3 are not possible unless the Phase 2+ 
compatibility has been activated by means of +CSMS"'1 

<bm> 

<do> 

o Suppresses unexpected messages for 
incoming cell broadcast messages 

2 Outputs unexpected messages for cell 
broadcast messages in the form 
+CBM: <length><CR><LF::.<pdu> 

o Suppresses unexpected messages for 
incoming SMS status reports 

2 Outputs unexpected messages for 8MS status 
reports in the form 
+CDS: <length><CR><LF><pdu> 
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<bfr::. 1 Buffered unexpected messages are rejected 
when switching from <mode> 0 to <mode> 2. 

<mem> See +CPMS 
<index> Index of the record on the chip card 
<alpha> alphanumeric representation of tne sender address 
<length> Length of <pdu> 
<pdu> See +CMGL 

-~"' """"'" AT+CNMI? +CNMI: <mode>,<mt>,<hm>,<ds>,<bfr:> --<mode> See Test command 
<mt> See Test command 
<hm> See Test command 
<ds> See Test command 
<bfr.> See Test command 

-~ """'-
AT+CNMI= <mode> See Test command 

<mt> See Test command 
[<mode> <hm> See Test command 

[,<mt>[,<bm> cds:> See Test command 

[,<dS>[,<bfr>]Dl 
<bfr> See Test command 

] 
"""""'" OKiERROR/+CMS ERROR 
UnelO;pactad message 

+CMTI: <mem>,<index> Indication ttlat new message 
has arrived 

+CMT: , <length><CR><LF><pdu> Direct output of the short 
message 

+CDS: <length><CR><LF:><pdu> Direct output of the status 
report 

+CSM: </ength><CR><lF><pdu> Direct output of the cell 
broadcast message 

Acknowledgment of a short message direcUy output (without 
AT+CNMA storing on the chip card) 

Revision according to GSM 07.05 Version 5.0.0 
(NOTE: This command is not possible unless the Phase 2+ 
compatibility has been activated bV means of +CSMS=1) 

T"'''''''''''''' -AT+CNMA=? +CNMA: (ist of supported <n>s) --<n> 0 Mode of functioning analogous to GSM 07.05 text mode 

-~ --AT +CNMA[=<n>] <n> See Test command 

........ 
OK/ERRORJ+CMS ERROR: <err> 
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AT+CMGL ListSMS 
Revision according to GSM 07.05 Version 4.7.0 

r",,,,,,,,",,,, """""'" AT+CMGL=? +CMGL: (list of supported <stat>s) -<stat> 
0 ~REC UNREAD": received unread messages (defauft) 
1 "REG READ"; received read messages 
2 "sro UNSENT": stored unsent messages 
3 "STO SENT": stored sent messages 
4 "ALL": all messages 

Wr'Ie c:omnand -AT+CMGL <stat> See Test command 

[=<stat>] 
"""""'" If PDU mode (+CMGF"'O) and command are successful: 
+CM GL :<index> • <stat> .[ <alpha)o 1, < length> 
<CR><LF><pdu>[<CR><lF> 
+CMGL: <index>, <stat> ,[alpha]. <length> 
<CR><LF><pdu><CR><LF> 

[···11 -<pdu> The PDU begins with the service-center address (according to 
GSM04.11), followed by the TPDU according to GSM03.40 in 

hexadecimal formal 
otherwise: 
+CMS ERROR: <err> 
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AT+CMGR Read in an 8M8 
Revision according to GSM 07.05 Version 4.7.0 

T",,,,",,",,, """""'" AT+CMGR=? OK 
WriB corrrnand --AT+CMGR= <index> Index of message in selected memory <mem1 > 

<index> 

"""""'" If PDU mode (+CMGF=Oj and command are successful: 
+CMGR: <stat>,[<alpha>],<length><CR><LF><pdu> -<pdu> Siehe "AT +CMGL· 
otherwise: 
+CMS ERROR: <err> 

AT+CMGS SendanSMS T ... __ 

"""""'" AT+CMGS=? OK 

.... -- --If PDU mode (+CMGF=O) <length> Length of PDU 

+CMG8=<length><CR>PDU is given <pdu> See "AT +CMGL" 

<ctrl-ZlESC> 
<mr> Message reference 

"""""'" If sending is successful: 
+CMGS: <mr> 
If sending Is not successful: 
+CMS ERROR: <err> 

AT+CM8S Send an 8M8 from the SM8 memOlV 
TllEitlDTlfl"Qnd """""'" AT+CMSS=? OK 

-~'" --+CMS8=<index>[, <da>[. <Ioda> Jl <index> Index of message in selected 
memory <mem1> 

<da> Destination address in string 
lonnat 

<toda> Format of destination address 

<mr> Message reference 
R"""", 

If sending is successful: 
+CMSS: <mr> 
If sending is not successful: 
+CMS ERROR: <err> 
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AT+CMGW Write an 5MS to the 5M5 memOlV 
Test amrTBnd ........ 
AT+CMGW=? OK 
-~"" --If PDU mode (+CMGF=O) <length> Length of PDU 

AT +CMGW=<length>[, <stat»<CR>PDU <stat> See command +CMGL 
<pdu> See "AT +CMGL" 

is given <index> Index of message in selected 
<ctrl-ZlESC> memory <mem1> 

R ....... 

+CMGW: <index> 
+CMS ERROR: <err> 

AT+CMGD Delete an SMS in the SMS memory_ 
T"~ --At+CMGD=? OK 

-"""""" --AT+CMGD= <index> Index of message in the selected merT1Ol)' <mem1 > 
<index> ........ 

OKJERROR/+CMS ERROR 

AT+CSCB Select cell broadcast messages 

r ., 
I:J 
~ ~ < 

Testcanmond ........ 
AT+CSCB=? +CSCB: (list of supported <mode>s) --<mode> a Accepts messages that are defined in <mids> and <dcss> 

1 Does not accept messages that are defined in <mids> and 
<dcss> 

-~ .. ........ 
AT+CSCB? +CSCB: <mode>,<mids>,<dcss> 

~ '" ;->-
~j<1; 

f-<..., " 

C/) 

" 
<1; 

::J ~ ~ 
~ 

0.. ::J z --<mode> See Test command 
<mids> String type; combinations of CBM message IDs 
<dcss> String type; combinations of CBM data coding schemes 

-"""""" 

~ '" ;; (JJ 

r:J .. 
" 12. :.-

'i:j 
;:l 

AT+CSCB=[< 
mode>[,<mids 
>[, <dcss> III 

AT+CMGC Send an SMS command 
T"~ ........ 
AT+CMGC=? OK 
-~ -If PDU mode (+CMGF=O) <length> Length of PDU 

+CMGC=<length><CR>PDU is given <pdu> See "AT +CMGL" 

<ctrl-ZlESC> 
<mr> Message reference 

........ 
If sending is successful: 
+CMGC: <mr> 
If sending is not successful: 
+CMS ERROR: <err> 
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