
BAB V 

PENGUJIAN SISTEM 

Dal am pengujian sistem ini dilakukan dua kali pengujian. 

Pertama adalah pengujian sistem komunikasi dengan pengiriman 

sejumlah data sembarang sedang yang kedua adalah data 

hasil pengukuran tegangan. Proses komunikasi kedua penguj±an 

dilakukan sesuai dengan inisialisasi pada sub bab 

inisialisasi pada kecepatan 2400 baud dan Jarak ± 34 meter. 

5 . 1  Data Sembarang 

Di dalam pengujian ini mencoba untuk melihat kerja 

per angkat komunikasi dalam mengirim dan menerima data. 

Perangkat komunikasi berfungsi dengan baik b i l a  data yang 

d i k i r i m  dan diterima adalah sama baik susunan, Jumlah dan 

i s i .  Jumlah data yang akan dikirimkan dan diterima sebanyak 

3500 data. 

Tahap-tahap pengujian 

- Menyiapkan perangkat keras. 

- Mengisi program k i r i m  data pada komputer papan tunggal 

Z-8O dengan mengisi kode-kode mesin dengan awal kode mesin 

pada alamat 18OOH. Data sembarang berasal lokasi memori 
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Gambar 5 . 1  Pengujian sistem dengan data sembarang. 
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pada alamat awal 1A0OH - 27ABH. 

- Setelah pengisian kode mesin program pada komputer 

papan tunggal Z-80 selesai tahap selanjutnya adal ah 

memasukan disket yang berisi prosedur terima data pada 

IBM-PC di drive yang d i p i l i h .  

-  Lalu ketikan MENU, maka akan tampil kotak Menu Pilihan 

seperti Gambar 5 . 2  p i l i h  menu Data Sembarang l a l u  menu 

Teri ma Data Dari Pengirim.  

rfenu Pjljhan= 

[ 1 ]  Data Senbarang 
[ 2 ]  Data Pengukuran Tegangan 
[ 3 ]  Kemnbali Ke DOS 

r=Data Sembarang= 

[ 1 ]  Terina Data Dari Pengirin 
[ 2 ]  Lihat Data 
[3]  Kenbali Ke Menu Pilihan 

Gambar 5 . 2  MENU. 

- Ketikkan baud dan jumlah data yang sesuai dengan pengirim.  

- Lalu tekan tombol Go pada komputer papan tunggal Z-80. 

- Setelah proses selesai,  data yang diterima disimpan dalam 
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media penyimpan. Data dapat dilihat dengan masuk ke menu 

Lihat Data, maka akan masuk ke menu Chi Writer lalu tekan 

tombol R. Selanjutnya data dapat dilihat dan diperiksa. 

Dari data yang diperoleh ternyata proses komunikasi 

ber Jal an dengan balk Ctidak terjadi error dimana data yang 

diterima sama baik susunan, Jumlah, dan i s i .  

Data Dikirinkan Dengan Ketentuan 
- Data Karakter 8 bit 
-  2  Bit  Stop 
- Paritas Genap 
Nilai  Baud Sebelumnnya : 2400 
Ingin Mengubah Nilai  Baud ? !  [Y/T] 

Data Error 

OE PE FE 

Gambar 5 . 3  Terima data dari pengirim 
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Data yang d i k i r i m  :  

- O F  -9O-OO-FF-OO-FF-EF-CO-AF-EO-OO-FF-OO-FF-AF -8O-DF -7O-OO-FF 
-OO-FF-FF-40-9F -FO-OO-FF-OO-FF--CF-40--BF-6O-OO--FF--OO-FF-OF -EO 
-8F -EA-OO-FF--OO-FF--8F-OO--7F-94-OO-FF--OO-FF--6F-OO-5F--FI -OO-FF 
-OO-FF--FF-6O-1F-6O-OO-FF-OO-FF-BF -CO-DF -30-OO-FF--OO--FF--7F--0O 
-2F -DO-OO-FF-OO-FF-OF -60-BD-3C-OO--FF-OO--FF--3F -EO-8F -D8-OO-FF 
-OO-FF--3F -9O-OE-9O-OO-FF--OO-FF-FF--9O--OF-7O-OO-FF-OO-FF--1F-CO 
-6F -FO-OO-FF-OO-FF-BF -40-BF-1O-OO-FF--OO-FF--DF -EO--OF -FO-OO-FF 
-OO--FF-EF-8O-4F -88-OO-FF-OO-FF--BF -BA -CE-BO-OO-FF--OO--FF-DF -80 
-1F-EO-OO-FF--OO--FF--AF-8O-1F-BA-OO-FF-OO-FF-BF-9O-8F--FO--OO-FF 
-OO-FF-3F -8O-2F -D8-OO-FF--OO-FF-EF -9O-AF-EO-OO-FF--OO-FF-OF-7O 
-27-30-O0-FF-OO-FF-CF-FO-O7-B2-OO-FF-OO-FF--FE-SO-4F -CO-OO-FF 
-OO-FF-OF -OO-8F -BO-OO-FF-OO-FF-AF -2O-1E-FO-OO-FF--OO--FF-6F-80 
-OF--FI --OO--FF--OO-FF--1F-CO-4F-FO-OO-FF--7E--OO-EF-BO-EF-2O-OO-FF 
-OO-FF--FF-00-1B-BI -OO-FF--OO-FF--7F--00-6B-BO-OO-FF-OO-FF-AF-30 
-2F -FO-OO-FF-OO-FF--7F-1O-7F-5O-OO-FF--OO-FF--7F-2O-9F -BO-OO-FF 
-OO-FF-1F-5SO-6F--5O-OO-FF--OO-FF--3F-40-OF -BO-OO-FF--OO-FF-FE-OO 
-3F--85-OO--FF--OO-FF-7F--8O-1F-CO-OO-FF--OO-FF--BF-CO-AF-2O-OO-FF 
-OO-FF--7F--6O-AF-SO-OO-FF-OO-FF--CF--CO-OB-3O-OO-FF--OO--FF--3F-20 
-CF -2O-OO-FF-OO-FF-AF-90-07-D4 -OO-FF-OO-FF--FF--CO-OF-7O-OO-FF 
-OO-FF-8F -2O-2F -BO-OO-FF--OO-FF--DF -6O-OF -CO-OO-FF--OO-FF--AF-0OO 
-OF-CO-OO-FF--OO-FF-7F--8O-CF-FA4-OO-FF--OO-FF-1F-10-BF-AO-OO-FF 
-OO-FF--3F-CO-2D-EO-OO-FF-OO--FF-BF -EO-BF -5O-OO-FF-OO-FF-AF -BO 
-9F-BO-OO-FF--OO-FF-DF -2O-6F -30-OO-FF-OO-FF-BF -AO-OB-EO-OO-FF 
-OO-FF-EF-CO-OF-5O-OO-FF--OO-FF--6F-OO-OE-BA4-OO-FF-OO-FF-CF-CO 
-3F--FO-OO-FF-OO--FF--AD-6O-8F--FI --OO--FF--OO-FF--1F-40-7F--F?-OO-FF 
-OO-FF--67-40O-2E-EO-OO-FF--0O-80-7F--gO-8F -91 --OO--FF--OO-FF--3F-80 
-4F-OO-OO-FF--OO-FF-BF-40-8F -BO-OO-FF--OO-FF -9F-30-OF -AO-OO-FF 
-OO-FF--7F--OO-3F-BO-OO-F7-OO-FF--FF-40-8E-EO-OO-FF-OO-FF-4F -90 
-FF--7O-OO-FF-OO-FF-AF -O2-DF -52-OO-FF--OO-FF-7F--OO-EF-EO-OO-FF 
-OO-FF-CF-9O-1F--74-OO-FF--OO-FF--SF-8O-DF -8O-OO-FF--OO-FF--FF-0O 
-5F-CO-OO-FF-OO-FF-4F-DO-SE-D2-OO-FF--OO-FF-1F-1O-EF-BO-OO-FF 
-OO-FF-CF--OO-SF -6O--OO-FF--OO-FF--7F-2O-CF-6O-OO-FF-OO-FF--1F-FO 
-1F-3O-OO-FF-OO-FF-OF-5O-OF-E2-OO-FF--OO-FF--7F--OO-SD-EO-OO-FF 
-OO-FF--BE-OO-DF -BO--OO-FF -OO-FF-BF --5O-4F-9O-OO-FF--OO--FF-BF --EO 
-17-BI-OO-FF-OO-FF-EF-2O-7D--DO-OO-FF-OO-FF--BF-6O-CF-F4-OO-FF 
-OO-FF--BF-6O-9F-gO--OO-FF-OO--FF--OF--7O-OF--9O-OO--FF--OO--FF--BF -EO 
-1F-FO-OO-FF-OO-FF-2F-1O-OF--5O-OO--FF--OO-FF-CF-90-3D-AO-OO--FF 
-OO-FF--EF-8O-1F-DO-OO-FF-OO-FF-DB-1O-OE-DO-OO-FF--OO-FF--EF-80 
-OF -FO-OO-F7-FF--OO-EF-EO-47-10-O0-FF-OO-FF--7F-0O-4D-40-0O-FF 
-OO-FF-2F--1O--7F--FO-OO-FF-OO-FF-BF-FO--BE-BO-OO--FF--OO--FF--DF-81 
-9B-CO-OO-FF--OO-FF-BF-1O-OF-FO-OO-FF-OO-FF--DF -40-1F-EO-OO-FF 
-OO-FF--AF-DO-2F --9O-OO--FF-OO-FF--7E-CO--7F--6O-OO-FF-OO-FF--CF-8O 
-4F-E?-OO-FF--OO--FF-CF-6O-2F -6O-OO--FF-OO--FF--AF-40-33-C8-OO-FF 
-OO-FF--6F-5O-DF -BO-OO-FF--OO-FF-6F -6O-O7--EO-OO-FF-OO-FF--OF-80O 
-CF--7O-OO-FF-OO-FF-EF-OO-1F-7O-OO-FF--OO-FF-SF-6O-SF -DO-OO-FF 
-OO-FF--EF--80-8D-52-OO-FF--OO-FF-OF -6O-17-50-OO-FF--OO-FF-EF-0O 
-OF-FO-OO-FF-OO-FF-FF-CO-7F-CO-OO-FF-OO-FF-EF-40-1F-DO-OO-FF 
-OO-FF--7F-1O-OF-98-OO-FF--OO-FF-DF -EO-OF-CO-OO-FF -OO--FF-8F -CO 
-OF-5O-OO--FF--OO--FF--DF-AO-AF -SO-OO-FF--OO-FF--AF--7O--4F-EO-OO-FF 
-OO-FF-OF--7O-4F-FO-OO-FF--OO-FF--OB--7O-4F--7O-OO-FF--OO-FF--EF-6O 
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-2F -3O-OO-FF -OO-FF-6E-1O-OF-71 -OO-FF-OO-FF-DF -8O-OF--FO-OO-FF 

-EE-OO-EF -CO-5D-7O-OO-FF-OO-FF-DF--1O-EE-OO-OO-FF-OO-FF--FF-10 

-8F -9O-OO-FF-OO-FF-5F-EO-2F -BO-OO-FF--OO-FF --3F -AO-7F--B1 -OO-FF 

-OO-FF--7F--8O-3F-94-OO-FF-OO-FF-3F-0O-CD-AO-OO-FF-OO-FF-DF -80 

-DF -DO-OO--FF-OO-FF-FF-O8-F7-EO-OO-FF-OO--FF-AF-CO-EF-O1 -OO-FF 

-OO-FF-EF-8O-3F -2O-OO--FF-OO-FF-F7-EO-AF-DO-OO-FF-OO-FF-BF--10 

-99-F4-OO-FF-OO-FF--1F-OO-OF-92-OO-FF--OO--FF--7F-2O-CE-6O-OO-FF 

-OO-FF-FF-AO-5SF-38-OO-FF--OO--FF--EF-DO-4F-FI -OO-FF-OO--FF--FF-10 

-9E-9O-OO--FF--OO-FF-AF-OO-CF-10-OO-FF-OO-FF-OF-8O-3E--FO-OO--FF 

-OO-FF-3F-3O-SB-FO-OO-FF--OO-FF-BF -8O-OE-CO-OO-FF-OO-FF-2F -40 

-1F-DO-OO-FF-OO--FF-OD--FO-6D-FO-OO-FF--OO-FF-AF--7O-2F -BO-OO-FF 

-OO-FF-DF -BO-AF --6O-OO-FF-OO-FF-8F-2O-9F -EO-OO--FF-OO--FF--OF -40 

-OF -BO-OO-FF-OO-FF-1F-1O-1F-A8-OO--FF--OO-FF-OF-0O-27-7O-OO-FF 

-OO-FF--EF--CO-96-FO-OO-FF-OO-FF-2F--CO-OF-F?-OO-FF--FF-OO-EF-BO 

-5F -OO-OO-FB-OO-FB-EF-OO-8F --OO-OO-FF--OO-FF-4F-OO-1F--OO-OO--FF 

-OO-FF--7F-OO-AD-OO-OO-FS--OO-FF--6F --OO-C7-OO-OO-FF--OO-FF--SF-0O 

-FE-OO-OO-7F--OO-FF--FF-OO-OF-OO-OO-FF-OO-FF-OD-OO-2F -OO-OO-FF 

-OO-FF-6F-OO-8F-OO-OO-FF--OO-FF--FF-OO-BD-OO-OO-FF--OO-FF--EF-0O 

-5B-OO-OO-FD-OO-FF--CF-OO-4F-OO-OO-BF--OO-FF-DF -00-94-00-OO-DF 

-OO-FF-BF-OO-BF--OO-OO-FB-OO-FF--BF-OO-OF--OO-OO--FF-OO--FF--AF-0O 

-AF--OO-OO-FF--OO-FB--7F-OO-4F-OO-OO-FF-OO-FF--7E-OO-9F--OO-OO-FF 

-OO-FF--3F--OO-OF--OO-OO-FF-OO-FF-2F-00-4F-00-00-44-00-00-18-00 

-OE-B6-1F-B7-1F-86-06--77-06-DD-06-94-12-E7-OO-OO-BF-OO-OO-FF 

-OO-FF--CF-FA-BD-BD-BF -30-OO-FF--CF -00-2B-OO-OO-FF --OO-F7--SF-00 

-CC-OO-OO-FF-OO-FF-SF-OO-9F-1F-OO-OO-OO-FE-OF-OO-BF -OO-OO-FF 

-00-18-O0-18-FF-FF-FF-00-02-A5-O1 -OO-1F-OO--FF--F3-C9-FF-66-0O 

-55-44-2F-OO-OO-FF-OF-OO-5F-OO-OO-F6-FF-OO-OF--OO-3E--OF-D3-82 

-D3-83-D3-C2-3E--FF-D3-C3-3E-80-D3-C3-C9-3E-00-D3-80-D3-81 -D3 

-CO-C9-06-35-10-FE-C9-CD-1A-20-CD-11-20-14-ED-51 -C9-16-01-CD 

-00-20-OE-C1 -ED-51 -3E-01 -D3-80-CD-1F-20-3E-01 -D3-80-3E--7F-D3 

-CO-CD-1F-2O-3E-7F-D3-80-3E-41 -D3-CO-CD-1F-20-3E-01 -D3-80-3E 

-41-D3-CO-CD-1F-20-3E-01 -D3-80-3E-41 -D3-CO-CD-1F-20-3E-3E-D3 

-CO-CD-1F-2O-3E--7F-D3-80-CD-1F-20-3E-49-D3-80-3E--7E-D3-CO-CD 

-1F-20-3E-49-D3-80-3E-3F--D3-81 -3E-09-D3-CO-CD-1F-20-3E-49-D3 

-80-3E-40-D3-81 -3E-09-D3-CO-CD-1F-20-3E-41 -D3-80-3E-40-D3-81 

-3E-09-D3-CO-CD-1F-20-3E-40-D3-81 -3E--7E-D3-CO-CD-1F-2O-3E--7F 

-D3-80-3E-3F-D3-81 -CD-1F-20-3E-08-D3-80-3E--7F--D3-CO-CD-1F-2o 

-3E-14-D3-80-3E-7F-D3-81 -3E-09-D3-CO-CD-1F-20-3E-22-D3-80-3E 

-04-D3-81 -3E-19-D3-CO-CD-1F-20-3E-41 -D3-80-3E-08-D3-81 -3E-29 

-D3-CO-CD-1F-20-3E-10-D3-81 -3E-46-D3-CO-CD-1F-2O-3E-7F--D3-80 

-3E--7F-D3-81 -CD-1F-20-3E-04-D3-80-3E-7F--D3-CO-CD-1F-20-3E-08 

-D3-80-3E-41 -D3-81 -3E-02-D3-CO-CD-1F-20-3E-10-D3-8O-3E--7F--D3 

-81 -3E-04-D3-CO-CD-1F-2O-3E--7F-D3-80-3E-41 -D3-81 -3E-08-D3-CO 

-CD-1F-20-3E-04-D3-CO-CD-1F-20-3E-41 -D3-8O-3E-1F-D3-81 -3E-02 

-D3-CO-CD-1F-2O-3E-7F--D3-80-3E-20-D3-81 -3E--7F--D3-CO-CD-1F-20 

-3E-41 -D3-80-3E-40-D3-81 -CD-1F-20-3E-20-D3-81 -3E--7E-D3-CO-CD 

-1F-2O-3E--7F--D3-80-3E-1F-D3-81 -3E-09-D3-CO-CD-1F-20-3E-08-D3 

-80-3E-09-D3-CO-CD-1F-20-3E-14-D3-80-3E--7F-D3-81 -3E-09-D3-CO 

-CD-1F-20-3E-22-D3-80-3E-49-D3-81 -3E-7E-D3-CO-CD-1F-20-3E-41 

-D3-80-3E-49-D3-81 -CD-1F-20-3E-49-D3-81 -CD-1F-20-3E-41 -D3-81 

-CD-1F-2O-3E--7F-D3-CO-CD-1F-2O-3E-7F--D3-80-3E--7F--D3-81 -3E-09 

-D3-CO-CD-1F-20-3E-49-D3-80-3E-09-D3-81 -3E-09-D3-CO-CD-1F-20 
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-3E-49-D3-80-3E-19-D3-81 -3E-09-D3-CO-CD-1F-20-3E-49-D3-80-3E 

-29-D3-81 -3E-06-D3-CO-CD-1F-20-3E-41 -D3-80-3E-46-D3-81 -CD-1F 
-20-3E-7F--D3-CO-CD-1F-2O-3E--7F--D3-80-3E-26-D3-81 -3E-49-D3-CO 

-CD-1F-20-3E-40-D3-80-3E-49-D3-81 -3E-49-D3-CO-CD-1F-20-3E-40 

-D3-80-3E-49-D3-81 -3E-49-D3-CO-CD-1F-20-3E-40-D3-80-3E-49-D3 
-81 -3E-41 -D3-CO-CD-1F-20-3E-40-D3-80-3E-72-D3-81 -CD-1F-20-3E 

-7F-D3-CO-CD-1F-2O-3E-7F--D3-80-3E-41 -D3-81 -3E-09-D3-CO-CD-1F 
-20-3E-49-D3-80-3E--7F-D3-81 -3E-19-D3-CO-CD-1F-20-3E-49-D3-80 

-3E-41 -D3-81 -3E-29-D3-CO-CD-1F-20-3E-49-D3-80-3E-46-D3-CO-CD 

-1F-20-3E-41 -D3-80-3E-01 -D3-81 -CD-1F-20-3E-01 -D3-81 -3E-26-D3 
-CO-CD-1F-20-3E-7F-D3-80-3E-7F-D3-81 -3E-49-D3-CO-CD-1F-20-3E 
-08-D3-80-3E-01 -D3-81 -3E-49-D3-CO-CD-1F-20-3E-14-D3-80-3E-01 

-D3-81 -3E-49-D3-CO-CD-1F-20-3E-22-D3-80-3E-32-D3-CO-CD-1F-20 
-3E-41 -D3-80-3E-7E-D3-81 -CD-1F-20-3E-09-D3-81 -3E-7E-D3-CO-CD 
-1F-20-3E-01 -D3-80-3E-09-D3-81 -3E-09-D3-CO-CD-1F-20-3E-01 -D3 

-80-3E-09-D3-81 -3E-09-D3-CO-CD-1F-2O-3E--7F-D3-80-3E--7E-D3-81 
-3E-09-D3-CO-CD-1F-20-3E-01 -D3-8O-3E-7E-D3-CO-CD-1F-20-3E-01 

-D3-80-3E-26-D3-81 -CD-1F-20-3E-49-D3-81 -3E-7F-D3-CO-CD-1F-20 
-3E-7F--D3-80-3E-49-D3-81 -3E-41 -D3-CO-CD-1F-20-3E-09-D3-80-3E 
-49-D3-81 -3E-41 -D3-CO-CD-1F-20-3E-19-D3-80-3E-32-D3-81 -3E-41 
-D3-CO-CD-1F-20-3E-29-D3-80-3E-3E-D3-CO-CD-1F-20-3E-46-D3-80 
-CD-1F-2O-BE-7E-D3-CO-CD-1F-20-3E-3E-D3-80-3E-09-D3-CO-CD-1F 

-20-3E-41 -D3-80-3E-09-D3-CO-CD-1F-20-3E-41 -D3-80-3E-09-D3-CO 
-CD-1F-2O-3E-41 -D3-80-3E-7E-D3-CO-CD-1F-20-3E-3E-D3-80-CD-1F 
-2o-cs-29-2o-16-22-CD-00-2O-OE-C1 -ED-51 -3E-80-D3-80-3E--FF--D3 

-81-CD-1F-20-3E-80-D3-80-3E-80-D3-81 -CD-1F-20-3E-80-D3-80-3E 
-FF-D3-81 -CD-1F-20-3E-07-D3-80-CD-1F-20-3E-84-D3-80-3E--FF--D3 
-81 -3E-03-D3-CO-CD-1F-20-3E-9E-D3-80-3E-E2-D3-CO-CD-1F-20-3E 
-A5-D3-80-3E-BE-D3-CO-CD-1 F-2O-3E-ES-D3-80-3E-FE--D3-81 -3E-BE 
-D3-CO-CD-1F-2O-3E-A1 -D3-80-3E-12-D3-81 -3E-E2-D3-CO-CD-1F-20 
-3E-A1 -D3-80-3E-12-D3-81 -3E-O2-D3-CO-CD-1F-20-3E-A1 -D3-80-3E 
-12-D3-81 -3E-E2-D3-CO-CD-1F-20-3E-ES-D3-80-3E-02-D3-81 -3E-BE 
-D3-CO-CD-1F-2O-3E-A5-D3-80-3E-BE-D3-CO-CD-1F-2O-3E-9E-D3-80 
-3E-Ee-D3-CO-CD-1F-20-3E-84-D3-80-3E-FF-D3-81 -3E-03-D3-CO-CD 
-1F-20-3E-07-D3-80-CD-1F-20-3E-80-D3-80-3E--FF--D3-81 -CD-1F-20 
-3E-80-D3-80-3E-80-D3-81 -CD-1F-20-3E-80-D3-80-3E-FF-D3-81 -CD 
-1F-2o-c3-DC-23-CD-00-2O-OE-C1 -3E-FF-06-00-16-50-D3-80-D3-81 
-D3-CO-ED-41 -CD-E9-24-04-15-28-ED-18-F5-08-3A-O0-1F-5F-26-48 
-25-20-FD-1D-20-F8-08-C9-CD-00-20-CD-11-20-OE-81 -1E-00-3E-22 
-16-7E-D3-C1 -ED-51 -CD-1A-20-3C-16-09-ED-59-D3-CI -ED-51 -CD-1A 
-20-3C-D3-C1 -CD-1A-20-3C-D3-C1 -CD-1A-20-16-7E-ED-59-3C-D3-C1 
-ED--51 -CD-1A-20-+C3-F8-24-64-09-01 -01 -00-20-00-00-00-20-00-00 
-34-05-0C-41 -3A-5C-5A-38-30-50-55-2E-41 -53-4D-00-00-00-00-00 
-00-00-oo-oo-oo-oo-oo-oo-oo-oo-oo-oo-oo-oo-oo-oo-oo-oo-oo-oo 
-00-00-00-00-00-00-00-00-00-00-00-00-00-00-00-00-00-00-00-00 
-oo-oo-oo-oo-oo-oo-oo-oo-oo-oo-oo-oo-oo-oo-oo-oo-oo-oo-00-00 
-00-00-00-00-00-00-00-00-00-00-0O-OO-OO-OO-OO-OO-FF-FF--FF--FF 
-FF--FF--FF-FF--FF-FF--FF-FF--FF--FF--FF--FF--FF--FF--FF-FF--FF--FF-FF--FF 
-FF-FF--FF-FF-FF--FF--FF-FF-FF--FF--FF--FF--FF--FF--FF-FF-FF--FF-FF-FF 
-FF-FF-FF--FF-FF--FF-FF--FF--FF-FF-FF-FF--FF-FF-FF--FF--FF--FF-FF--FF 
-FF-FF--FF-FF--FF-FF-FF--FF-FF-FF--FF-FF-FF--FF--FF-FF-FF--FF-FF-FF 
-FF-FF--FF-FF-FF-FF--FF-FF--FF--FF--FF-FF--FF-FF--FF-FF-FF-FF-FF-FF 
-FF--FF--FF-FF--FF-FF--FF-FF-FF--FF-FF-FF--FF--FF-FF--FF--FF--FF--FF--FF 
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-FF-FF-FF-FF-FF--FF-FF-FF--FF-FF-FF-FF--FF--FF--FF--FF--FF--FF-FF-FF 

-FF--FF--FF--FF-FF--FF--FF-FF-FF-FF-FF-FF--FF-FF--FF--FF--FF--FF--FF-FF 

-FF--FF--FF-FF--FF-FF--FF--FF-FF-FF--FF--FF--FF--FF-FF--FF-FF--FF--FF-FF 

-FF--FF-FF-FF--FF-FF--FF--FF-FF-FF--FF--FF--FF-FF--FF-FF--FF-FF--FF--FE 

-FF--FF-FF--FF--FF--FF--FF-FF-FF--FF-FF--FF-FF-FF-FF--FF--FF--FF-FF-FF 

-FF--FF-FF-FF-FF--FF--FF--FF-FF--FF--FF--FF--FF-FF--FF--FF-FF-FF--FF-FF 

-FF-FF--FF-FF--FF-FF-FF--FF--FF-FF--FF-FF-FF-FF--FF-FF-FF-FF--FF-FF 

-FF-FF-FF-FF--FF-FF--FF--FF-FF-FF-FF--FF--FF-FF-FF--FF--FF-FF--FF--FF 

-FF-FF--FF-FF--FF--FF--FF--FF-FF-FF--FF--FF-FF--FF-FF-FF-FF--FF--FF--FF 

-FF--FF--FF--FF--FF-FF--FF-FF-FF-FF--FF--FF-FF--FF--FF-FF--FF--FF--FF--FF 

-FF--FF--FF-FF--FF--FF--FF-FF--FF-FF-FF--FF--FF--FF--FF-FF--FF--FF--FF--FF 

-FF-FF-FF--FF--FF-FF--FF-FF-FF-FF--FF-FF-FF-FF-FF--FF-FF--FF--FF--FF 

-FF--FF--FF--FF-FF--FF--FF--FF-FF-FF-FF--FF--FF-FF-FF-FF--FF--FF-FF-FF 

-FF-FF-FF--FF-FF--FF--FF--FF-FF--FF-FF-FF-FF--FF--FF-FF--FF--FF-FF-FF 

-FF--FF-FF--FF--FF-FF--FF-FF-FF-FF-FF--FF--FF-FF--FF-FF--FF--FF--FF--FF 

-FF-FF--FF-FF--FF--FF-FF-FF-FF--FF-FF-FF-FF--FF-FF-FF--FF-FF-FF--FF 

-FF-FF-FF-FF-FF-FF--FF-FF--FF-FF-FF-FF--FF-FF-FF-FF--FF--FF-FF--FF 

-FF-FF-FF--FF--FF--FF-FF-FF--FF--FF--FF--FF--FF-FF--FF--FF-FF-FF--FF--FF 

-FF-FF--FF-FF-FF-FF--FF--FF--FF--FF-FF--FF--FF--FF--FF-FF-FF--FF--FF--FF 

-FF-FF-FF--FF--FF-FF--FF--FF--FF-FF-FF--FF--FF--FF-FF-FF--FF-FF--FF-FF 

Data yang diterima :  

-OF -9O-OO-FF--OO-FF--EF-CO-AF-EO-OO-FF--OO-FF-AF -8O-DF -7O-OO-FF 

-OO-FF--FF-40-9F-FO--OO-FF--OO-FF--CF-40-BF-6O-OO-FF-OO--FF--OF-EO 

-8F -EA-OO-FF--OO-FF-SF -OO-7F--O4-OO-FF--OO-FF--6F--OO-5F--FI -OO-FF 
-OO-FF--FF--6O-1F-6O-OO-FF-OO-FF-BF-CO-DF -3O-OO-FF--OO-FF--7F-OO 
-2F -DO-OO--FF-OO--FF--OF -60-BD-3C-OO--FF--OO-FF--3F --EO-8F -D8-OO--FF 

-OO-FF--3F-9O-OE-9O-OO-FF-OO-FF--FF-9O-OF-7O-OO-FF-OO-FF-1F-CO 
-6F--FO--OO-FF--OO--FF-BF-A0-BF-1 O-OO-FF--OO-FF--DF -EO--OF --FO--OO--FF 
-OO-FF--EF-8O-4F-88-OO--FF-OO--FF--BF -BA-CE-BO-OO--FF--OO--FF--DF--80 

-1F-EO-OO-FF-OO-FF-4F-8O-1F-BA4-OO-FF--OO-FF-8F -9O-8F --FO-OO--FF 
-OO-FF--3F-8O-2F -D8-OO-FF-OO-FF--EF -9O-AF -EO-OO-FF--OO-FF--OF--7O 
-27-3O-OO-FF-OO-FF-CF-FO-O7-B2-OO-FF--OO--FF--FE-SO-4F-CO-OO--FF 
--OO-FF-9F -OO-8F --BO--OO-FF--OO--FF--AF-2O-1E-FO-OO-FF--OO-FF--6F-80 
-OF--FI -OO-FF--OO-FF-1F-CO-4F-FO-OO--FF--7E-OO-EF-BO-EF -2O-OO-FF 
-OO--FF--FF--00-1B-B1 -OO-FF--OO-FF--7F--0O-6B-BO-OO-FF--OO--FF--AF-30 
-2F -FO-OO-FF-OO-FF--7F-1O-7F-5O-OO-FF-OO--FF--7F-2O-OF -BO-OO-FF 
-OO-FF-1F-SO-6F-SO-OO-FF--OO-FF--3F -40-OF-BO-OO-FF--OO-FF--FE-OO 
-3F -85-OO-FF--OO-FF--7F-8O-1F-CO-OO-FF--OO-FF--BF -CO-AF-2O-OO-FF 
-OO-FF--7F-6O-AF-SO-OO-FF-OO-FF--CF-CO-OB-3O-OO-FF-OO-FF--3F -2o 
-CF -2O-OO-FF -OO-FF-AF -9O-O7-DA4-OO-FF-OO-FF-FF-CO-OF-7O-OO-FF 
-OO-FF-8F -2O-2F -BO-OO--FF--OO-FF-DF --6O-OF -CO-OO-FF--OO-FF--AF-0O 
-9F -CO-OO-FF--OO-FF--7F-8O-CF-FA-OO-FF--OO-FF-1F-1O-BF-AO-OO-FF 
-OO-FF--3F-CO-2D-EO-OO-FF--OO-FF-BF -EO-BF --5O-OO-FF -OO-FF--AF-BO 
-9F -BO-OO--FF--OO-FF-DF -2O-6F -3O-OO-FF-OO-FF --BF -AO--OB-EO--OO-FF 
-OO-FF-EF-CO-OF-SO-OO-FF-OO-FF--6F--OO-OE-B4-OO-FF--OO-FF-CF-CO 
-3F -FO-OO-FF--OO-FF--AD-6O-8F -FI -OO--FF--OO-FF-1F-40-7F--F?--OO-FF 
-OO-FF--67-40-2E-EO-OO--FF-OO-80-7F--9O-8F -91 -OO-FF--OO-FF-3F-80 
-4F-OO-OO-FF--OO-FF-BF-40-8F -BO-OO-FF--OO-FF --OF -3O-OF -AO--OO-FF 
-OO-FF--7F--OO-3F-BO-OO--F7-OO-FF--FF-40-8E-EO-OO-FF -OO-FF-AF-9O 
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-FF-7O-OO-FF-OO-FF-4F-O2-DF -S2-OO-FF-OO-FF-7F-OO-EF-EO-OO-FF 

-OO-FF-CF-9O-1F-74-OO-FF-OO-FF--SF-8O-DF -8O-OO-FF-OO-FF-FF-0O 

-5F-CO-OO-FF-OO-FF-4F-DO-SE-D2-OO-FF--OO-FF--1F-1O-EF-BO-OO-FF 

-OO-FF--CF -OO-5F-6O-OO-FF--OO-FF--7F-2O-CF-6O-OO-FF--OO-FF-1F-FO 

-1F-3O-OO-FF-OO-FF--OF-SO-OF-E2-OO-FF-OO-FF--7F-OO-SD-EO-OO-FF 

-OO-FF-8E-OO-DF -BO-OO-FF--OO-FF--BF -5O-4F -9O-OO-FF--OO--FF--8F -EO 

-17-BI -OO-FF--OO-FF-EF-20-7D-DO-OO-FF-OO-FF-BF -6O-CF-F4-OO-FF 

-OO-FF-8F -6O-9F -9O-OO-FF-OO-FF-OF-7O-OF -9O-OO-FF--OO-FF-BF -EO 

-1F-FO-OO-FF-OO-FF-2F-1O-OF-5O-OO-FF-OO--FF-CF-90-3D-AO-OO-FF 

-OO-FF-EF-8O-1F-DO-OO-FF-OO-FF-DB-1O-OE-DO-OO-FF-OO-FF--EF -80 
-OF--FO-OO--F7--FF-OO-EF--EO-47-10-OO-FF-OO-FF--7F-OO-4D-40-OO-FF 

-OO-FF-2F-10-7F-FO-OO-FF--OO-FF-BF-FO-8E-BO-OO-FF-OO-FF-DF -81 
-9B-CO-OO-FF--OO--FF-BF-1O-OF--FO-OO--FF-OO-FF--DF-40-1F-EO-OO-FF 
-OO-FF-AF-DO-2F -9O-OO-FF--OO-FF--7E-CO-7F-6O-OO-FF--OO-FF-CF-80 
-4F-Ee-OO-FF--OO-FF-CF-6O-2F -6O-OO--FF--OO-FF-AF-40-33-C8-OO-FF 
-OO-FF-6F-5O-DF -BO-OO--FF--OO-FF--6F -6O-O7-EO-OO-FF--OO-FF-OF -80 
-CF-7O-OO-FF--OO-FF-EF-OO-1F-7O-OO-FF-OO-FF-SF-6O-5F-DO-OO-FF 
-OO-FF-EF-80-8D-52-OO-FF-OO-FF -OF -6O-17-5O-OO-FF-OO--FF-EF-0O 
-OF -FO-OO-FF-OO-FF-FF-CO-7F-CO-OO-FF--OO-FF-EF-40-1F-DO-OO-FF 
-OO-FF--7F--1O-OF-98-OO-FF--OO-FF-DF -EO-OF -CO-OO-FF-OO-FF-8F-CO 
-OF -5O-OO-FF--OO-FF-DF -AO-AF-5SO-OO-FF-OO--FF-AF-7O-4F-EO-OO-FF 
-OO-FF-OF-7O-4F-FO-OO-FF-OO-FF--OB-7O-4F-7O-OO--FF--OO--FF-EF-6O 
-2F -3O-OO-FF--OO-FF-6E-1O-OF-71 -OO-FF-OO-FF--DF -8O-OF--FO--OO-FF 
-EE-OO-EF -CO-5D--7O--OO-FF--OO--FF-DF--10-EE-OO-OO--FF-OO-FF-FF-10 
-8F -9O-OO-FF-OO-FF--SF-EO-2F --BO-OO--FF-OO-FF--3F -AO--7F--BI -OO--FF 
-OO-FF-7F-8O-3F-94-OO-FF--OO--FF--3F -OO-CD-AO-OO--FF-OO--FF--DF-80 
-DF -DO-OO-FF--OO-FF-FF--O8-F?7--EO-OO-FF-OO-FF-AF-CO-EF-O1 -OO-FF 
-OO-FF-EF -8O-3F -2O-OO-FF--OO-FF--F7--EO-AF-DO-OO-FF--OO-FF-BF-10 
-99-F4-OO--FF--OO-FF-1F--OO-OF-O2-OO-FF--OO-FF--7F-2O-CE-6O-OO-FF 
-OO-FF-FF--AO-SF--38-OO--FF--OO-FF--EF-DO-4F-FI --OO-FF--OO-FF--FF-10O 
-OE-9O-OO-FF--OO--FF-4F-OO-CF-1O-OO-FF-OO-FF-OF-8O-3E-FO--OO-FF 
-OO-FF--3F -3O-5B--FO-OO--FF--OO--FF--BF --8O-OE-CO-OO-FF--OO-FF--2F -40 
-1F-DO-OO-FF--OO-FF-OD-FO-6D-FO-OO-FF-OO--FF-4F-7O-2F -BO-OO-FF 
-OO-FF--DF -BO-AF-6O-OO--FF-OO-FF-8F -2O-OF --EO-OO--FF--OO-FF--gF-40 
-OF -BO-OO-FF--OO-FF-IF-10-1F-A8-OO-FF-OO-FF--OF--OO-27--7O--OO-FF 
-OO-FF-EF--CO-96-FO-OO--FF--OO-FF--2F -CO-OF--F?-OO--FF--FF-OO-EF-BO 
-5F--OO-OO-FB-OO-FB-EF-OO-8F --OO-OO--FF--OO-FF--AF--OO-1F-OO-OO-FF 
-OO-FF--7F-OO-AD-OO-OO-FS-OO-FF-6F-OO-C7-OO-OO-FF-OO-FF--5F-0O 
-FE-OO-OO-7F-OO-FF-FF--OO-OF-OO-OO-FF-OO-FF-9D-OO-2F -OO-OO-FF 
-OO-FF-6F-OO-8F-OO-OO-FF--OO-FF--FF-OO-BD-OO-OO-FF--OO-FF--EF-00 
-5B-OO-OO-FD-OO-FF-CF -OO-4F-OO-OO-BF-OO-FF-DF -00-94 -00-OO-DF 
-OO-FF-BF-OO-BF-OO-OO-FB-OO-FF-BF-OO-OF -OO-OO-FF-OO-FF-AF-OO 
-AF -OO-OO-FF-OO-FB--7F--OO-4F-OO-OO-FF-OO-FF-7E--OO-OF -OO-OO-FF 
-OO-FF-3F-OO-OF--OO-OO-FF--OO-FF--2F -O0-4F --00-00-44-00-00-18-00 
-OE-B6-1F-B7--1F-86-06-77--06-DD-06-94-12-E7-OO-OO-BF-OO-OO-FF 
-OO-FF-CF-FA-BD-BD-BF-3O-OO-FF--CF -00-2B-OO-OO-FF--OO-F7--5F-0O 
-CC-OO-OO-FF--OO-FF-5F--OO-OF-1F-OO-OO-OO-FE-OF -OO-BF -OO-OO--FF 
-00-18-OO-18-FF-FF--FF-00-02-A5-01 -OO-1F-OO-FF-F3-C9-FF-66-00 
-55-44-2F -OO-OO-FF--OF --OO-5F--OO-OO-F6-FF--OO-OF--OO-3E-OF-D3-82 
-D3-83-D3-C2-3E--FF--D3-C3-3E-80-D3-C3-C9-3E-00-D3-80-D3-81 -D3 
-CO-C9-06-35-10-FE-C9-CD-1A-20-CD-11-20-14-ED-51 -C9-16-01-CD 
-00-20-OE-CI -ED-51 -3E-01 -D3-80-CD-1F-20-3E-01 -D3-80-3E-7F-D3 
-CO-CD-1F-2O-3E-7F-D3-80-3E-41 -D3-CO-CD-1F-20-3E-01 -D3-80-3E 
-41-D3-CO-CD-1F-20-3E-01 -D3-80-3E-41 -D3-CO-CD-1F-20-3E-3E-D3 
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-CO-CD-1F-2O-3E-7F-D3-80-CD-1F-20-3E-49-D3-80-3E--7E-D3-CO-CD 

-1F-20-3E-49-D3-80-3E-3F-D3-81 -3E-09-D3-CO-CD-1F-20-3E-49-D3 

-80-3E-40-D3-81 -3E-09-D3-CO-CD-1F-20-3E-41 -D3-80-3E-40-D3-81 

-3E-09-D3-CO-CD-1F-20-3E-40-D3-81 -3E--7E-D3-CO-CD-1F-20-3E--7F 

-D3-80-3E-3F -D3-81 -CD-1F-20-3E-08-D3-80-3E-7F--D3-CO-CD-1F-20 

-3E-14-D3-80-3E-7F-D3-81 -3E-09-D3-CO-CD-1F-20-3E-22-D3-80-3E 

-04-D3-81 -3E-19-D3-CO-CD-1F-20-3E-41 -D3-80-3E-08-D3-81 -3E-29 

-D3-CO-CD-1F-20-3E-10-D3-81 -3E-46-D3-CO-CD-1F-2O-3E--7F-D3-80 

-3E-7F--D3-81 -CD-1F-20-3E-04-D3-80-3E-7F--D3-CO-CD-1F-20-3E-08 

-D3-80-3E-41 -D3-81 -3E-02-D3-CO-CD-1F-20-3E-10-D3-80-3E--7F--D3 

-81 -3E-04-D3-CO-CD-1F-2O-3E--7F-D3-80-3E-41 -D3-81 -3E-08-D3-CO 

-CD-1F-20-3E-04-D3-CO-CD-1F-20-3E-41 -D3-80-3E-1F-D3-81 -3E-02 

-D3-CO-CD-1F-2O-3E-7F-D3-80-3E-20-D3-81 -3E-7F--D3-CO-CD-1F-2o 

-3E-41 -D3-80-3E-40-D3-81 -CD-1F-20-3E-20-D3-81 -3E--7E-D3-CO-CD 

-1F-20-3E--7F-D3-80-3E-1F-D3-81 -3E-09-D3-CO-CD-1F-20-3E-08-D3 

-80-3E-09-D3-CO-CD-1F-20-3E-14-D3-80-3E--7F-D3-81 -3E-09-D3-CO 

-CD-1F-20-3E-2e-D3-80-3E-49-D3-81 -3E-7E-D3-CO-CD-1F-20-3E-41 

-D3-80-3E-49-D3-81 -CD-1F-20-3E-49-D3-81 -CD-1F-20-3E-41 -D3-81 

-CD-1F-20-3E-7F-D3-CO-CD-1F-2O-3E--7F-D3-80-3E-7F--D3-81 -3E-09 

-D3-CO-CD-1F-20-3E-49-D3-80-3E-09-D3-81 -3E-09-D3-CO-CD-1F-20 

-3E-49-D3-80-3E-19-D3-81 -3E-09-D3-CO-CD-1F-20-3E-49-D3-80-3E 

-29-D3-81 -3E-06-D3-CO-CD-1F-20-3E-41 -D3-80-3E-46-D3-81 -CD-1F 

-20-3E-7F-D3-CO-CD-1F-20-3E--7F-D3-80-3E-26-D3-81 -3E-49-D3-CO 

-CD-1F-20-3E-40-D3-80-3E-49-D3-81 -3E-49-D3-CO-CD-1F-2O-3E-40 

-D3-80-3E-49-D3-81 -3E-49-D3-CO-CD-1F-20-3E-40-D3-80-3E-49-D3 

-81 -3E-41 -D3-CO-CD-1F-20-3E-40-D3-80-3E--72-D3-81 -CD-1F-20-3E 

-7F-D3-CO-CD-1F-2O-3E--7F--D3-80-3E-41 -D3-81 -3E-09-D3-CO-CD-1F 

-20-3E-49-D3-80-3E--7F-D3-81 -3E-19-D3-CO-CD-1F-20-3E-49-D3-80 

-3E-41 -D3-81 -3E-29-D3-CO-CD-1F-20-3E-49-D3-80-3E-46-D3-CO-CD 

-1F-20-3E-41 -D3-80-3E-01 -D3-81 -CD-1F-20-3E-01 -D3-81 -3E-26-D3 

-CO-CD-1F-20-3E--7F-D3-80-3E-7F-D3-81 -3E-49-D3-CO-CD-1F-20-3E 

-08-D3-80-3E-01 -D3-81 -3E-49-D3-CO-CD-1F-20-3E-14-D3-80-3E-01 

-D3-81 -3E-49-D3-CO-CD-1F-20-3E-22-D3-80-3E-32-D3-CO-CD-1F-2o 

-3E-41 -D3-80-3E--7E-D3-81 -CD-1F-20-3E-09-D3-81 -3E--7E-D3-CO-CD 

-1F-20-3E-01 -D3-80-3E-09-D3-81 -3E-09-D3-CO-CD-1F-20-3E-01 -D3 

-80-3E-09-D3-81 -3E-09-D3-CO-CD-1F-20-3E-7F-D3-80-3E--7E-D3-81 

-3E-09-D3-CO-CD-1F-20-3E-01 -D3-80-3E-7E--D3-CO-CD-1F-20-3E-0O1 

-D3-80-3E-26-D3--81 -CD-1F-20-3E-49-D3-81 -3E--7F--D3-CO-CD-1F-20 

-3E-7F-D3-80-3E-49-D3-81 -3E-41 -D3-CO-CD-1F-20-3E-09-D3-80-3E 

-49-D3-81 -3E-41 -D3-CO-CD-1F-20-3E-19-D3-80-3E-32-D3-81 -3E-41 

-D3-CO-CD-1F-20-3E-29-D3-80-3E-3E-D3-CO-CD-1F-20-3E-46-D3-80 

-CD-1F-ZO-3E-7E-D3-CO-CD-1F-2O-3E-3E-D3-80-3E-09-D3-CO-CD-1F 

-20-3E-41 -D3-80-3E-09-D3-CO-CD-1F-20-3E-41 -D3-80-3E-09-D3-CO 

-CD-1F-20-3E-41 -D3-80-3E--7E-D3-CO-CD-1F-2O-3E-3E-D3-8O-CD-1F 

-2o-c3-29-2o-16-22-CD-00-20-OE-C1 -ED-51 -3E-80-D3-80-3E-FF--D3 

-81-CD-1F-20-3E-80-D3-80-3E-80-D3-81 -CD-1F-20-3E-80-D3-80-3E 

-FF-D3-81 -CD-1F-20-3E-07-D3-80-CD-1F-20-3E-84-D3-80-3E--FF-D3 

-81 -3E-03-D3-CO-CD--1F-20-3E-9E-D3-80-3E-E2-D3-CO-CD-1F-20-3E 

-A5-D3-80-3E-BE-D3-CO-CD-1 F-20-3E-ES-D3-80-3E-FE-D3-81 -3E-BE 

-D3-CO-CD-1F-20-3E-A1 -D3-80-3E-12-D3-81 -3E-E2-D3-CO-CD-1F-20 

-3E-A1 -D3-80-3E-12-D3-81 -3E-O2-D3-CO-CD-1F-20-3E-A1 -D3-80-3E 

-12-D3-81 -3E-E2-D3-CO-CD-1F-20-3E-ES-D3-80-3E-02-D3-81 -3E-BE 

-D3-CO-CD-1F-20-3E-A5-D3-80-3E-BE-D3-CO-CD-1F-20-3E-9E-D3-80 

-3E-E2-D3-CO-CD-1F-20-3E-84-D3-80-3E-FF--D3-81 -3E-03-D3-CO-CD 
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-1F-20-3E-07-D3-80-CD-1F-20-3E-80-D3-80-3E-FF-D3-81 -CD-1F-20o 

-3E-80-D3-80-3E-80-D3-81 -CD-1F-20-3E-80-D3-80-3E-FF--D3-81 -CD 

-1F-20-C3-DC-e3-CD-00-20-OE-C1 -3E-FF-06-00-16-50-D3-80-D3-81 

-D3-CO-ED-41 -CD-E9-24-04-15-28-ED-18-FS-08-3A-O0-1F-SF-26-48 

-2s-20-FD-1D-20-F8-08-C9-CD-00-20-CD-11 -20-OE-81 -1E-00-3E-22 

-16-7E-D3-C1 -ED-51 -CD-1A-20-3C-16-09-ED-59-D3-C1 -ED-51 -CD-1A 

-20-3C-D3-C1 -CD-1A-20-3C-D3-C1 -CD-1A-20-16-7E-ED-59-3C-D3-C1 

-ED-51 -CD-1A-20-C3-F8-24-64-09-01 -01 -00-20-00-00-00-20-00-00 

-34-05-0C-41 -3A-5C-5A-38-30-50-55-2E-41 -53-4D-00-00-00-00-00 

-00-00-00-00-00-00-00-00-00-00-00-00-00-00-00-00-00-00-00-00 

-00-00-00-00-00-00-00-00-00-00-00-00-00-00-00-00-00-00-00-00 

-00-00-00-00-00-00-00-00-00-00-00-00-00-00-00-00-00-00-00-00 

-00-00-00-00-00-00-00-00-00-00-00-OO-OO-OO-OO-OO-FF-FF-FF-FF 

-FF-FF--FF--FF-FF-FF--FF--FF-FF-FF--FF--FF--FF-FF-FF-FF-FF--FF--FF--FF 

-FF-FF-FF--FF-FF-FF-FF-FF-FF-FF--FF-FF--FF-FF-FF-FF-FF--FF--FF-FF 

-FF-FF-FF--FF--FF-FF--FF-FF-FF--FF--FF-FF--FF--FF-FF-FF-FF--FF--FF-FF 

-FF--FF--FF--FF--FF-FF--FF-FF-FF-FF--FF-FF--FF-FF--FF--FF-FF-FF-FF-FF 

-FF--FF--FF--FF--FF-FF--FF--FF--FF--FF--FF--FF--FF-FF-FF--FF-FF--FF--FF-FF 

-FF-FF-FF--FF-FF-FF-FF-FF-FF-FF--FF-FF--FF-FF--FF-FF--FF--FF-FF--FF 

-FF-FF-FF-FF--FF-FF--FF--FF-FF-FF--FF-FF--FF-FF--FF--FF--FF--FF--FF-FF 

-FF-FF-FF-FF--FF--FF-FF--FF--FF--FF--FF--FF--FF-FF--FF--FF--FF--FF--FF-FF 

-FF-FF-FF--FF-FF-FF--FF--FF-FF--FF--FF-FF--FF-FF-FF-FF-FF--FF--FF-FF 

-FF-FF-FF--FF--FF-FF--FF-FF-FF-FF-FF-FF--FF--FF--FF-FF--FF--FF-FF--FF 

-FF--FF-FF-FF-FF-FF--FF-FF-FF-FF--FF--FF--FF-FF--FF--FF-FF--FF--FF--FF 

-FF--FF-FF-FF-FF--FF-FF--FF--FF--FF--FF--FF-FF--FF--FF-FF-FF--FF-FF--FF 

-FF--FF-FF--FF--FF-FF-FF-FF--FF-FF--FF-FF-FF-FF-FF--FF-FF--FF-FF-FF 

-FF--FF-FF-FF--FF-FF--FF-FF--FF--FF--FF-FF--FF-FF-FF--FF-FF--FF--FF--FF 

-FF--FF-FF-FF-FF-FF-FF--FF-FF-FF-FF-FF-FF-FF-FF-FF--FF-FF--FF-FF 

-FF-FF--FF--FF--FF-FF-FF--FF--FF-FF-FF--FF-FF-FF--FF-FF-FF--FF--FF--FF 

-FF--FF-FF--FF--FF--FF--FF-FF-FF-FF--FF--FF--FF--FF--FF-FF-FF--FF--FF--FF 

-FF-FF-FF--FF--FF-FF-FF-FF-FF-FF--FF-FF-FF--FF--FF--FF--FF-FF-FF-FF 

-FF--FF-FF--FF--FF-FF--FF-FF-FF-FF--FF-FF--FF--FF-FF--FF--FF--FF-FF--FF 

-FF-FF-FF-FF-FF-FF-FF-FF--FF-FF-FF-FF-FF-FF-FF-FF-FF-FF--FF-FF 

-FF-FF-FF-FF-FF-FF-FF--FF--FF--FF--FF-FF-FF-FF--FF-FF-FF--FF-FF--FF 

-FF--FF-FF--FF-FF-FF--FF-FF-FF-FF--FF--FF--FF-FF-FF--FF-FF--FF--FF--FF 

-FF-FF-FF--FF-FF-FF-FF-FF-FF--FF--FF-FF--FF-FF-FF-FF-FF-FF-FF-FF 

-FF--FF-FF--FF--FF-FF--FF--FF--FF--FF--FF-FF--FF--FF-FF--FF-FF-FF--FF-FF 

-FF--FF-FF--FF--FF--FF-FF-FF--FF--FF--FF--FF--FF--FF--FF--FF-FF--FF-FF--FF 

-FF-FF-FF--FF-FF--FF-FF-FF-FF-FF-FF--FF--FF-FF--FF-FF--FF--FF-FF--FF 

5 . 2  Data Pengukuran Tegangan 

Dal am penguian ini data berasal dari pengukuran 

tegangan analog yang dirubah terlebih dahulu oleh rangkaian 

ADC sebel um d i k i r i m .  Batas pengukuran 0 . . 2 , 5 4  Volt. 

Tahap-tahap pengujian : 

- Menyiapkan perangkat keras. 
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Gambar 5 . 4  Pengujian sistem dengan data pengukuran 
tegangan. 
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- Atur tegangan Vref ADC sebesar 2,55 Volt dan sumber 

tegangan yang akan diukur sebesar 1,00 Volt. 

- Mengisi program ADC pada komputer papan tunggal Z-80 

dengan mengisi kode-kode mesin pada alamat awal 185OH. 

- Setelah data program diisikan ke memori maka pada alamat 

PC Cprogram counter 1850 tekan tombol GO. 

- Setelah data pengukuran tersimpan di memori 

1AOOH komputer papan tunggal Z-8O maka proses pengiriman 

siap dilakukan dengan masuk pada menu Menu Pilihan. 

- Pada Menu Pilihan pilih Data Pengukuran Tegangan yang 

selanjutnya tampak menu pilihan pada Gambar 5 . 5 .  

-  Tekan tombol F1 lalu tekan tombol GO pada pengirim. 

- Tekan tombol Fe untuk melihat data hasil pengukuran. 

Dari hasil yang didapat ternyata pengukuran berjalan 

dengan baik. Hal dapat dilihat pada hasil pengukuran dimana 

nilai tegangan sumber tegangan Cdiukur dengan volt meter 

digital sama dengan nilai tampilan pada IBM-PC. Pada Gambar 

5 . 7  adalah hasil yang didapat. Beberapa hasil pengukuran 

dapat dilihat pada Tabel 5 . 1 .  

Calamat 

[ F 1 ] - A m b i l  Data [ F 2 ] - H a s i l  Pengukuran [F3]-Keluar  

Gambar 5 . 5  Menu pilihan Data Pengukuran Tegangan. 



[ F 1 ] - A m b i l  Data [F2]-Hasil  Pengukuran 
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[F3]-Keluar 

Data Dikirimnkan Dengan Ketentuan 
- Kecepatan 2400 baud 
- Data Karakter 8 bit 
-  2  Bit  Stop 
- Paritas Genap 
Tekan Tonbol "GO" Pada KPT HPF-1 

Data Error 

OE PE FE 

Gambar 5 . 6  Ambil data hasil pengukuran. 

[F1]-Ambil  Data [F2]-Hasil  Pengukuran 

asil 

I  
1 , 0 0  Volt 

I  

[F3]-Keluar 

Gambar 5 . 7  Hasil pengukuran tegangan. 



Tabel 5 . 1  Hasil beberapa pengukuran tegangan 

VIN VADC VIN VADC 

Volt Heksa Volt Heksa 

0 00 1,75 AF 

0,10 0A 1,80 B4 

0eo D5 213 D5 

0,3s 23 a15 D7 

0,50 32 2,30 E6 

0,60 3c 240 F0 

070 46 e45 F5 

0,85 55 2po FA 

1,00 64 epe FC 

120 78 254 FE 

88 
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KESIMPULAN 

1 .  Sistem komunikasi data serial asinkron satu arah antara 

IBM-PC dengan komputer papan tanggal 2-8 berlangsung 

dengan baik Ctanpa e r r o r .  H a l  i n i  iapat dilihat pada 

proses pengiriman dan penerimaan 35OO 'data mel al ui media 

transmisi kabel tambaga. Data yang d i k i r i m  dan yang 

diterima baik umlan, susunan, dan nilai adalah sama. 

Komunikasi belangsung sejauh ± 34 meter antara pengirim 

dan penerima pada kecepetan 2400 baud. 

2. Ferangkat lunar be:per an penting untuk menenalikan 

proses komun:kasi.  husus paa bars instruks: perangat 

lunak bag:an perndahan data karakter dari CPU ke 

komponen komunikasi 

diusahakan sependek mungkin. R i l z  tide 

dan sebaliknya, 

maka perubanan 

CUA=T an USAPD 

kecepatan baud tidak tampak atau malah mengganggu proses 

komunikasi .  

3. Dari pengujian sistem dengan data pengukuran tegangan, 

sistem dapat dikembangkan sebagai 

yang lebih luas dengan menambah per angkat sensor. 

perangkat pengukuran 

Menggunakan perangkat ini pengukuran dapat berlangsung 

relatif jauh dibandingkan pengukuran menggunakan IBM-PC 

pada hubungan paralel.  



DAF TAR KEPUSTAKAAN 

1 .  Campbell, Joe, THE RS-232 SOLUTION, 1988. 

2. Hogenboom, P . ,  DATA SHEET BOOK 3,  PT Elex Medi a 

Komputi ndo, Jakarta 1 9 8 9 .  

DATA SHEET BOOK 4 ,  PT Elex Media Komputindo, 

Jakarta 1 9 9 2 .  

3. L i n k ,  Wolfgang, P e n g u k u r a n , P e n g e n d a l i a n ,  dan Pengaturan 

Dengan PC, PT Elex Media K o m p u t i n d o ,  Jakarta 1993. 

4. MPF-I USER'S MANUAL, Multi Tech C o r p ,  1988. 

5. Steeman, J . P . M . ,  DATA SHEET BOOK 2,  PT Elex Media 

Komputindo, Jakarta 1 9 8 9 .  

6. Tanutama, Lukas, Pengantar Komunikasi Data, PT Elex 

Media Komputindo, J a k a r t a  1 9 8 9 .  

90 



LAMPIRAN I PROGRAM KIRI1 DATA 

L-1 

4MM4MM PROGRAM KIRIM DATA KPT MPF--1 4MM€MMM 

1800 3E 3E LD A, 3E Insial i sasi 
o2 D3 FF OUTCFF. A PIT 8253 
04 3E 2E LD A, 2E Nilai cacahan 

06 D3 FC OUTGFO, A d i i s i  LSB dahulu 
08 3E 00 LD A, 00 bar u MSB 
OA D3 FC OUTCFO,A 

oc 3E FE LD A, FE Insialisasi 
OE D3 BD OUTCBD , A USART 8251 
10 3E 11 LD A, 1 1  
12 D3 BD OUTCBD>,A 
1 4  01 AC OD LD BC, ODAC Juml ah data 
17 1 1  00 1 A  LD DE. 1AOO 3500 pada al amat 

awal 1AOOH 

1 A  DB BD LOOP IN A , C B D  Periksa bit O 
1c CB 47 BIT O , A  pada register 
1 E  CA 1 A  1 8  JPZ LOOP status 

21 1 A  LD A,  C  DE Ambil data ; 

e2 D3 BC OUTC B O ,  A  lalu k i r i mk a n  
24 1 3  INC DE Ulangi proses 
25 OB DEC BC sebanyak isi 
26 79 LD A, C nilai desimal 
27 BO O R B  register BC 
28 ce 1 A  18 JPNZ LOOP 
2B CD AO 18 CALL DELAY 
2E 3E 40 LD A, 40 Reset internal 
30 D3 BD OUTCBD.A 

32 76 HALT Berhenti 

34 3 M MM MM MM PROGRAM ADC 44MM MM MM MM 

50 1 1  00 1 A  LD DE, 1AOO Al amat data ; 

53 3E 00 LD A,  00 P i l i h  input analog 
55 D3 co OUTCCO,A pada saluran O 
57 F5 PUSH AF Delay 
58 3E OD LD A,  OD 
5A 3D LOOP :DEC A 

5B ce 5A 18 JPNZ LOOP 
SE F1 POP AF 
5SF DB co I N  A , C C O  Ambil data, simpan 
61 1 2  LD C D E > ,  A  al amat data 
62 76 HALT Ber henti 



18A0 F5 DELAY: PUSH AF 
Al c5 PUSH BC 
A2 06 1 A  LD B.  06 
A4 3E FF LOOP1: LD A, FF 
A6 3D LooP2: DEC A 
A7 ce A6 18 JPNZ LOOP2 
AA 10 F8 DJNZ LOOP1 
AC C1 POP BC 
AD FI POP AF 
AE c9 RET 

L-2 



LAMPIRAN II PROGRAM TERIMA DATA 

L-3 

e~MM~MM€MMe¢~~44 MMe¢MM4MMe4MM4MM4MM¢MM~MM4Mee~MM 

Program ini berfungsi untuk memilih Data Sembarang 
C Menu_Dat. exe atau Data Pengukuran Tegangan CMenu_Teg. exe. 
4MM MM M M MM MM MM M MM MM MM M M M MM MM MM4MM MM ¢ MM MM MM M MM MM MM 

Program Menu; 

Uses C r t , Do s ,  video; 
csM 2048,0,8200 

Procedure MenuPilihan; 
Var 

Kode 
Selesai 
i ,  BrsAwal,kolomAwal, 
PilihanBaru,PilihanLama 

Word; 
Boolean; 

Byte; 

Const Panah_Atas = 256+72; Panah_Bawah = 256+80; 
Enter = 13;  J  umPilihan = 3; 

InfoPilihan Ar r a y [ 1 . . J u mP i l i h a n )  Of  String( 35J 
= C ' ( 1 )  Data Sembarang',  

' ( e l  Pengukuran Tegangan', 
( 3 )  Kembali Ke DOS'; 

Procedure VideoNor ma l ;  
Begin 

TextAttr : =  S1F; 
End; 

Procedure VideoTerbalik; 
Begin 

TextAttr : =  $71; 
end; 

Begin 
Clrscr;  
BikinJendel a'Menu P i l i h a n ' , 2 2 , 5 , 5 7 , 1 3 ,  4 ,  

ModeKur sor C Sembunyi; 
BrsAwal : =  2; 
KolomAwal : =  2; 
Selesai : = False; 
VideoTerbalik; 
GotoXYCBrsAwal,Kol omAwal; 
W r i t e I n f o P i l i h a n ( 1 ) ;  
Vi deoNormal; 
For i : =  2  To JumPilihan Do 

Begin 

GotoXY CBrsAwal,KolomAwal+1-1; 

' e ,  S1F,  S 1 F ;  



GotoXY CBrsAwal,KolomAwal+1-1; 
write I n f o P i l i h a n ( 1 ) ;  

End; 
PilihanBaru : =  1 ;  
Repeat 
<Baca Tombol 

Repeat 
Kode : = OrdCReadkey; 
I f  Kode = 0 Then 

Kode : = 256 + OrdCReadkey; 
Until CKode = Enter) Or CKode = PanaH_Atas) Or 

CKode = Panah_Bawah Or Kode I n  ( 4 9 . . 5 1 ) ;  
PilihanLama : = PilihanBaru; 
Case Kode Of 

Panah_Atas If PilihanBaru = 1 Then 
PilihanBaru : =  JumPilihan 

Else Dec CPilihanBaru; 
Panah_Bawah : If PilihanBaru = JumPilihan Then 

PilihanBaru : =  1  
Else Inc CPilihanBaru; 
PIlihanBaru : =  Kode-48; 
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4 9 . . 5 1  
end; 

I f  PilihanLama < PilihanBaru Then 
Begin 

GotoXYC Br sAwal,KolomAwal +PilihanLama-1; 
WritelnInfoPilihan(Pi1ihanLama); 
VideoTerbalik; 
GotoXYCBr sAwal,KolomAwal+PilihanBaru-12; 
WritelnInfoPilihan(PilihanBaru); 
Vi deoNor mal ; 

End; 

If CPilihanBaru = 3 And CKode = Enter Or KOde = 51 Then 
Selesai : = True 

Else 
If Not CCKOde = Panah_Atas Or CKode = Panah_Bawah Then 
Begin 

B i k i n J e n d e l a c ' ' , 1 , 1 , 8 0 , 2 5 ,  0,#32, 7,  7 ;  

MOdeKur sor Normal2; 
WriteC'  T u n g 9 u . . . . . . . ' ;  
Case PIlihanBaru Or 

1 EXEC C ' M e n u _ d a t . E x e , ' ' ;  

e  :  EXEC C ' M e n u _ V o l . E x e ' , ' ' ;  
End; 
I f  DosError < O Then 

Begin 
Clrscr;  
writelnc'Ada Kesalahan. SubProsesCPilihantidak bisa 
d i J a l a n k a n . ' ;  
WritelnC'Kode Kesalahan : ' , Do s E r r o r , ' ' ;  
Writec'Tekan ENTER'; 
Repeat Until Readkey = #1 3 ;  

End; 
HapusJendel a;  

End; 
Until Selesai;  
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HapusJendela; 
End; 
Begin 

c l r s c r ;  
Hapusjendel a;  
MenuPiIihan; 

End. 

3¢ M M ~ M e e € M M 4 M e € 4 4 M M 4 M M ~ M e ~ M M e ~ M e e 4 M M 4 M e e € 4 M M 4 M M e €  

Program ini berfungsi untuk memilih TerimaData Dari Pengirim 
CLoad_Dat. exe atau Lihat Data C pengolah kata Chi Writer. 
¢  MM MM MM MM MM M M M MM 4 M M € M M  M  MM MM M MM MM M MM MM4 ¢ MMe4MM€MM MM€MM 

Program Menu_Dat; 

Program ini sama dengan program menu.pas hanya baris program 
di bawah ini yang diganti. 

InfoPilihan Ar r a y [ 1 . . J u mP i l i h a n )  Or  String( 35) 
= C ' ( 1 )  Terima Data Dari Pengirim' ,  

' t e l  Lihat Data' ,  
' ( 3 )  Kembali Ke Menu P i l i h a n ' ;  

Case 
1 

2 

End; 

PilihanBaru Or 

EXEC ' L o a d _ d a t . E x e ' ' ' ;  
EXEC C ' c w . e x e ' , ' ' ;  

4MM MM MM M M MM MM MM MM MM MM MM MM M MM€MM MM M MM4MM€MM MM MM MM M MMMM 

Program ini berfungsi untuk mengatur proses komunikasi 
sesuai dengan inisialisasi dimana IBM--PC menerima data 
sembarang dari komputer papan tunggal Z-80. Setelah semua 
data diterima data disimpan di dalam sebuah file.  

¢MM¢MM€MM MM M4MM€MM M MM M MM MM MM MM MM M M M MMe€4MM€MM MM M M ¢ MM€ 

= SO2F8; 
= SO2F8; 
= $O2F8; 
= SO2Fo; 
= SO2FB; 
= so2Fc; 
= SO2FD; 
= O2FE; 

= 10000; 
1843200; 

A r r a y ( 0 . . 1 5 J  of String(8)  
= c o ' , ' 1 ' , ' 2 ' , ' 3 , ' 4 ' , ' 5 , ' 6 ' , · 7 ' , ' 8 ,  

' 9 ' , ' A ' , ' B ' , ' C ' , ' D ' , ' E ' , ' F · ;  
A r r a y [ 0 . . 2 5 5 )  of String[4) = Data_Heks 

Maks1mum 
f_Kristal = 

Data_Heksa 

Program Load_Dat; 

Uses 
C r t , Do s ;  

Const 
Tx_Buffer 
Rx_Buffer 
Baud_Div_Lsb 
Baud_Div_Msb 
Line_Control _Reg 
Modem_Control _Reg 
Line_Status_Reg 
Modem_Status_Reg 
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c ' 0 O '  ,  •  01 • · o 2 '  o 3 ' ,  ' O 4 ' , ' O 5 ' ,  · 0 6 ' , ' O 7 '  '  08' , ' 0 9 ' , ' O A '  

'  OB' · o c '  •  OD' • OE' ' O F '  ' 1 0 ,  · 1 1 ' . ' 1 2 '  ' 1 3 °  , ' 1 4 , ' 1 5 °  

' 1 6 '  ' 1 7 °  • ' 1 8 '  , ' 1 9 '  , ' 1 A '  • ' 1 B ' . ' 1 C ' . ' 1 D '  • ' 1 E '  . ' 1 F '  · e o ' ,  

e 1 '  ' e e '  . ' e s '  ' e 4 ' , ' e s ' ,  e s ' , ' e 7 ' , ' e s '  'e9' '2A' • ' 2 B '  

' e c '  · 2 D '  '  2E' 2 Fr · , ' 3 0 '  . ' 3 1 ' , ' 3 2 ' , ' 3 3 '  · 3 4 ' ,  '  35' , '  36' 

' 3 7 ·  , ' 3 8 °  • ' 3 9 '  '  3A' , ' 3 B '  · 3 C '  ' 3 D ' , ' 3 E '  • ' S F ' ,  ' 4 0 '  . ' 4 1 ' ,  

' 4 2 '  ' 4 3 '  ' 4 4 '  ' 4 5 '  , ' 4 6 '  ' 4 7 °  , ' 4 8 '  , ' 4 9 '  ' 4 A ' ,  ' 4 B ' ' 4 c ' ,  

' 4 D '  ' 4 E '  ' 4 F '  ·  5o' , ' 5 1 '  , ' s e '  , · 5 3 '  ' 5 4 '  , ' 5 5 '  ' 5 6 '  , ' 5 7 '  

'  58' , ' 5 9 '  ' 5 A '  •  5B' · s c '  •  5D' • '  SE' , ' 5 F '  '6o' ' 6 1 '  ·  62' 

' 6 3 '  ' 6 4 '  ' 6 5 '  , ' 6 6 '  , ' 6 7 '  , ' 6 8 '  , ' 6 9 '  , ' 6 A '  ' 6 B '  , ' 6 c '  · 6 D ' ,  

' 6 E '  ' 6 F '  ·70 · 7 1 '  · 7 2 '  , · 7 3 '  , ' 7 4 '  , · 7 5 '  · 7 6 ' , ' 7 7 '  · 7 8 ' ,  

· 7 9 ' ,  ' 7 A '  •  7B' · 7 C '  •  7D' • 7E' ' 7 '  '8o'  · 8 1 ' , ' 8 2 '  ' 8 3 ' ,  

' 8 4 '  ' 8 5 '  ' 8 6 '  ' O 7 '  '  88' ' 8 9 '  , ' O A ' ,  '  8B' • ' 8 c ' , ' 8 D '  '  8E' 
' BF· '  9o' ' 9 1 '  · o 2 · ,  ' 9 3 ' , ' 9 4 '  , ' 9 s ' ,  ' 9 6 '  '9?7· '  98' ' 9 9 '  

' 9 A '  ' 9 B '  · 9 c '  , ' 9 D ' , ' 9 E '  , ' O F ' , ' A O ' , ' A1 '  , ' A2 '  ' A 3 '  , ' A 4 '  

' A 5 '  ' A 6 ' ,  'A7' ' A 8 '  • ' A 9 ' ,  ' AA ' , ' AB ' ,  ' A C '  . '  AD' ' AE '  , ' AF '  

'  BO' ' B 1 ' ,  ' B 2 '  , ' B 3 '  , ' B 4 ' ,  '  B5' · B 6 ' , ' B 7 '  , ' B 8 '  , ' B O '  , '  BA' 
' B B '  'BC' , '  BD' , '  BE' , ' B F '  . ' c o '  · c t ' . ' c e '  . ' c s ' ,  · c 4 ' , ' C s ' ,  

'C6' , ' c 7 '  '  C8' . ' c o '  • ' C A '  ' C B '  • • c c '  • ' C D ' . ' C E '  ' C F ' , ' DO '  
' D1 '  •  De '  •  D3' ' D4 '  ' D5 ' ,  '  D6 '  'D7' , ' De ' ,  ' DO ' ,  '  D A '  , '  DB' 

• DC '  •  D D ' ,  '  DE' ' DF' , '  EO' ' E I '  ·Ee' • ' E 3 '  ' E 4 '  '  ES' ' E6' 
' E 7 ' ,  '  E8' , ' E 9 '  '  EA' ' E B ' ,  ·EC'  '  ED' ' EE' , ' E F '  · F O '  · F 1 '  
· F e '  , ' F 3 '  ' F A '  ' F S '  ' F 6 ' , ' F 7 '  , ' F 8 ' , ' F 9 '  ' F A ' , ' F B '  ·FC 
' FD' , ' F E '  , ' F F '· ;  

Integer; 
Char; 

Data; 
Integer; 
Word; 

= Array[O. .Maksimum)  of Byte; 

i , x , a , b , c , d , Sa l a h , z  
Status, Transit,Isi_Port 
Fileteks,Fileteks,File_C_Baud Text; 
data_teks Ar r a y [ 1 . . 1 0 0 0 0 )  of Integer; 
Data_string,Data_String,E,F String(8) ;  
C_Baud, Variabel _Baud,N_Heksa,Baud_X Longint; 
Baud_Lsb_1,Baud_Lsb_e, 
Baud_Msb_3, Baud_Msb_4, 
Baud_Lsb_1 _Numeric,Baud_Lsb_? _Numeric, 
Baud_Msb_3_Numeric,Baud_Msb_4_Numeric, 
Baud_1,Baud_e, Baud_3,Baud_4, 
Baud_Lsb,Baud_Msb,E1,E2, 
Baud_Lsb_Numeric,baud_Msb_Numeric 
P I I i h a n , P i l i h a n e  

Type 
Data 

Var 
Data_Karakter 

M e n i t : e , ' . ' , De t i k : 2 , ' : ' , De t i k _ 1 0 0 ;  

Procedure TulisJam; 
Var awalX,awalY Byte; 

J a m , M e n i t , De t i k , De t i k _ 1 O O , Se m  :  Word; 
Begin 
GETTIMEC Jam, M e n i t , De t i k , De t i k _ 1 0 0 ;  
I f  Sem < Detik Then 

Begin 
W r i t e C J a m : 2 , ' :  
Sem : = detik;  

End; 
End; 
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Procedure Terima_Karakter; 
Begin 

Repeat 
Status : =  Portw.Line_Status_Reg]; 

I f  Status And $O3 = $O3 Then 
Begin 

a : =  a + 1 ;  

GotoXYc32,20; 

W r i t e c ' ' , a , ' ' ;  

Go t o X Y C 1 , 1 2 ;  
End; 

Status : =  Portw(Line_Status_Reg); 
I f  CSLatus And $O5 = $O5 Then 

Begin 
b : =  b + 1 ;  
GotoxYc39,20; 

W r i t e c ' ' , b , ' ' ;  
Go t o X Y C 1 , 1 2 ;  

End; 
Status : =  Por twI Line_Status_Reg); 

I f  <Status And $O9 = $O9 Then 
Begin 

c : =  c + 1 ;  

GotoXY46,20; 

w r i t e c ' ' , c , ' ' ;  
Go t o X Y C 1 , 1 ;  

End; 
Until CStatus And $O1 = $O1;  
Isi_Port : =  PortwfTx_Buffer); 

End; 

Procedure Ambil_Nilai_baudc Baud_Lsb_1,Baud_Lsb_e, 
Baud_Msb_3, Baud_Msb_4,C_Baud :Integer; 

Begin 
baud_Lsb_1 _Numeric : =  Baud_Lsb_1; 
baud_Lsb_?_Numeric : =  Baud_Lsb_e; 
baud_Msb_3_Numeric : =  Baud_Msb_3; 
baud_Msb_4_NUmeric : =  Baud_Msb_4; 
Baud_Lsb : = Baud_Lsb__Numeric16 + Baud_Lsb_1_Numeric; 
Baud_Msb : = Baud_Msb_4_Numeric16 + Baud_Msb_3_Numeric; 

WritelnC'Baud Lsb $ ' , D a t a _ H e k s ( B a u d _ L s b ) ' ' ;  
W r i t e l n ' B a u d  Msb $' ,Data_Heks(Baud_Msbl, '';  
Por tw(Line_Control _Reg) : = $80; 
Por tw[ Baud_Div_Lsb) : =  Baud_Lsb; 
Por tw( Baud_Di v_Msb) : =  Baud_Msb; 
Por tw(Line_Control_Reg) : =  S1F; 
EXIT 

End; 

Procedure Inisialisasi_8250; 
Begin 

Assign CFile_C_Baud,'C_Baud. r n t ' ;  
Reset CFile_C_Baud; 
Repeat 

ReadlnCFile_C_Baud,C_Baud; 
Until EOF CFile_C_Baud = True; 



CloseCFile_C_Baud; 
Writeln'Data Dikirimkan Dengan Ketentuan ' ;  
W r i t e l n C ' -  Data Karakter 8 b i t ' ;  
W r i t e l n c ' -  2  Bit Stop'; 
W r i t e l n c ' -  Paritas Genap'; 
WritelnC'Nilai Baud Sebelumnya ' , C _ B a u d , ' ' ;  

W r i t e c ' I n g i n  Mengubah Nila1 Baud ?2! ( Y /T J ' ;  
R e a d l n C P i I i h a n ; ;  
I f  CPilihan = ' Y ' o r C P i l i h a n  =  ' y '  Then 

Begin 
AssignCFile_C_Baud,'C_Baud. r n t ' ;  
Rewrite~File_C_Baud; 

W r i t e ' N i l a i  Baud Baru ' ;  
ReadCC_Baud; 
writeCFile_C_Baud,C_Baud; 
CloseCFile_C_Baud; 

End; 
Vari abel _Baud : =  16 « C_Baud; 
Baud_X : =  f_Kristal DIV Variabel _Baud; 

I f  Baud_X > =  1 6  Then 
Begin 
Baud_1 : =  Baud_X DIV 16;  
Baud_Lsb_1 : =  Baud_X - (Baud_116; 
End 
Else 

Begin 
Baud_Lsb 1 : =  Baud_X; 
Baud_Lsb_2 : =  O; 

Baud_Msb_3 : =  O; 

Baud_Msb_4 : =  O; 
ambi1_Nila1_Baudc Baud_Lsb_1,Baud_Lsb_e, 

Baud_Msb_3,Baud_Msb_4,C_Baud 2 ;  
EXIT 
End; 

I f  Baud_1 > =  16 Then 
Begin 
Baud_2 : =  Baud_1 DIV 1 6 ;  
Baud_Lsb_e : =  Baud_1 - (Baud_216; 
End 

Else 
Begin 

B a u d _L s b 2  : =  Baud_4; 

Baud_Msb_3 : =  O; 
Baud_Msb_4 : =  O; 
AmbiIl_Nila1_Baudc Baud_Lsb_1,Baud_Lsb_e, 

Baud_Msb_3, Baud_Msb_4,C_Baud 2 ;  
EXIT 

End; 
I f  Baud_2 > =  16 Then 

Begin 
Baud_3 : =  Baud_e DIV 1 6 ;  
Baud_Msb_3 : =  Baud_e - <Baud_316; 
End 

Else 
Begin 

Baud_Msb_3 : =  Baud_e; 
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Baud_Msb_4 : =  O; 
Ambil_Nila1_Baud Baud_Lsb_1,Baud_Lsb_e, 

Baud_Msb_3,Baud_Msb_4,C_Baud 2 ;  
EXIT 

End; 
I f  Baud_3 > =  16 Then 

Begin 
Baud_4 : =  Baud_3 DIV 1 6 ;  
Baud_Msb_4 : =  Baud_3 - (Baud_416; 
End 

Else 
Begin 

Baud_Msb_4 : =  Baud_4; 
Ambil_Nilai_Baud Baud_Lsb 1 ,Baud Lsb , 

Baud_Msb_3,Baud_Msb_4,C_Baud 2 ;  
EXIT 
End; 

ambi1_Nilai_baudc Baud_Lsb_1,Baud_Lsb_e, 
Baud_Msb_3,Baud_Msb_4,C_Baud 2 ;  

End; 

Procedure Teri ma_data; 

Begin 
Inisialisasi_8250; 
z : =  1 ;  

x  : =  O; 

i : = O; 

Writec'Jumlah Data : ' ;  
ReadCd; 
WritelnC'Tekan Tombol GO" Pada PT MP F -- 1 ' ;  
GotoXYC7O,1; 
TulisJam; 
Go t o X Y C 1 , 1 2 ;  
For i : = 1  To d Do 
Begin 

x : =  x  +  1 ;  

Teri ma_karakter ; 
DATA_KARAKTER(I) : =  ISI _PORT; 
DATA_Teks(I) : =  ISI _PORT; 
GotoYC25,13;  
wr i t e ' J u ml a h  Data Yang Diterima ' , x , ' ' ;  
Por twI Modem_Control _Reg) : =  $OO; 

End; 
End; 

Procedure Simpan_data; 
Begin 

A s s i g n C F i l e t e k s , ' De s i ma l . d t a ' ;  
AssignCFileteks2, 'Heksa.dta'; 
RewriteCFileteks; 
RewriteCFileteks2; 
z : =  1 ;  

x  : =  O; 

i :  = O; 

For i : = 1  To d Do 
Begin 
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x : =  x  +  1 ;  
StrData_Karakter(1),Data_String; 
E : = ' - ' ,  
E  : =  ConcatCE,Data_String; 

F . = ' - ' ,  
F  . =  ConcatF,Data_Heks(Data_Teks(111; 

If C i  =  2o or Ci = 2oz then 
Begin 

wr i t e l n F i l e t e k s , E ;  
writelnFileteks2,F;  
z : = z + 1 ;  

end 
Else 

begin 
W r i t e F i l e t e k s , E ;  
WriteCFileteks2,F;  

end; 

End; 
CloseCFileteks; 
CloseFileteks2; 

End; 

' 2 ; Go t o X Y C 2 8 , 1 6 ;  
' ; Go t o x Y 2 8 , 1 7 ;  
' 2 ; Go t o X Y c 2 8 , 1 8 ;  
';GotoXYc28,19; 
';GotoXYc28,20; 
' 2 ; Go t o X Y e s , 2 1 2 ;  
' ; Go t o x Y e s , 2 ;  
· > ;  

Data Error 

OE PE FE 

Procedure Rangka ; 
Begin 
GotoXYc28,15; 
WritelnC'  
WritelnC'  
WritelnC' 
Writelnc'  
WritelnC'  
W r i t e l n '  
W r i t e l n '  
WritelnC' 
End; 
Begin 

Clrscr; 
Por tw[Line_Status_Reg) : = $O0; 
a : = O ;  b : = O ;  c : = O ;  
Status: =O; 
Rangka; 
Go t o X Y C 1 , 1 ;  
Teri ma_Data; 
GotoxYc70,2; 
TulisJam; 
Si mpan_data; 
GotoXYc24,24; 
WriteC 'Untuk Kembali Ke Menu Tekan Enter' 
Repeat Until Readkey = #1 3 ;  

End. 
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Program ini berfungsi untuk memilih prosedur Ambil Data dari 
pengirim atau prosedur Lihat Data. 
Prosedur Ambil Data ini fungsinya untuk mengambil data hasil 
pengukuran tegangan sedangkan prosedur Lihat Data untuk 
melihat hasil pengukuran. 

€¢ M MM M M MM MM MM MM MM4Me4MM¢M M M M M M M MM MM MM4MM M M M MM MM 

Program Menu_Teg; 
Uses C r t ,  Video; 
Const 

Tx_Bur fer 
Rx_Buffer 
Baud_Div_Lsb 
Baud_Di v_Msb 
Line_Control _Reg 
Modem_Control _Reg 
Line_Status_Reg 
Modem_Status_Reg 

Var 

= 

= 

= 

= 

= 

= 

= 

= 

SO2F8; 
SO2F8; 
SO2F8; 
SO2F9; 
SO2FB; 
so2Fc; 
SO2FD; 
SO2FE; 

1 , ) , k , y , z , q , P e r i k s a , a , b ,  
g m , g d , r , s  
P i l i h a n , x  
Tombol Perl uasan 
Data_Volt 

Integer; 
Char; 
Boolean; 
Byte; 

Integer; 
Word; 

N , O , P  
Status, Transit,Isi_Port,Data_Vol 

Procedure Menu; 
Begin 
Clrscr;  
GotoXYCO,0;  
TextCol or Wh i t e ;  

f l € "  

WritelnC'  (F1J-Ambil Data (F2J-Hasil Pengukuran (F3l-Keluar ' ;  
i f ] c h  

End; 

Procedure Teri ma_Karakter; 
Begin 

Repeat 
Status : =  Portw(Line_Status_Reg); 

I f  CStatus And $O3 = $O3 Then 
Begin 

N : =  N + 1 ;  
GotoXYc32,20; 
w r i t e C ' ' , N , ' ' ;  
Go t o X Y 1 , 1 ;  

End; 
Status : =  Portw(Line_Status_Reg); 

I f  Status And $O5 = $O5 Then 
Begin 

O : =  O + 1 ;  
GotoxYc39,20; 



w r i t e c ' ' , O , ' ' ;  
Go t o X Y C 1 , 1 ;  

End; 
Status : =  Portw(Line_Status_Reg); 

If <Status And $O9 = $O9 Then 
Begin 

P . =  P + I ;  
GotoXY46,20; 
w r i t e c ' ' , P , ' ' ;  
Go t o X Y C 1 , 1 2 ;  

End; 
Until <Status And $O1 = $O1; 
Isi_Port : =  Portwf Tx_Buffer); 

End; 

Procedure Inisialisasi_825o; 
Begin 

Por tw(Line_Control _Reg) 
Por tw( Baud_Di v_Lsb) 
Por twI Baud_Di v_Msb) 
Por tw(Line_Control _Reg) 

End; 

Procedure Ambil_data; 
Begin 

Inisialisasi_8250; 
GotoXYC10,6; 
WritelnC'Data Dikirimkan Dengan Ketentuan ' ;  
GotoXYC10,7;  
W r i t e l n C ' -  Kecepatan 2400 baud'; 
Go t o X Y C 1 0 , 8 ;  
W r i t e l n c ' -  Data Karakter 8 b i t ' ;  
Go t o X Y C 1 0 , 9 ;  
w r i t e l n c ' -  2  Bit Stop'; 
GotoXYC10,10; 
W r i t e l n C ' -  Paritas Genap'; 
Go t o X Y C 1 0 , 1 1 ;  
Writec'Tekan Tombol "GO" Pada KPT MPF--1' 
Teri ma_karakter; 
Data_Volt:= ISI _PORT; 
GotoXYc25,13; 
Por twI Modem_Control _Reg) : = $OO; 

End; 
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;  = $80; 
; = $30; 
: = $OO; 
: = $1F; 

Procedure Rangka ; 
Begin 
GotoXYC27,15;  
W r i t e l n c '  
W r i t e l n C '  
WritelnC '  
W r i t e l n '  
Writelnc'  
WritelnC'  
WritelnC'  
Writeln' 
End; 

' ; Go t o X Y C 2 7 , 1 6 ;  
' ; Go t o X Y c 2 7 , 1 7 ;  
' 2 ; Go t o X Y C 2 7 , 1 8 ;  
' 2 ; Go t o X Y c 2 7 , 1 9 ;  
' ; Go t o X Y c e 7 , 2 o ;  
' ; Go t o Y c e 7 , 2 1 ;  
' ; Go t o x Y c e 7 , e 2 ;  
' ; Go t o X Y 1 , 1 ;  

Data Error 

OE PE FE 
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Begin 
Periksa : = O ;  
CIrscr;  
Textattr : =  7;  
Clrscr;  

Pilihan : = #O ;  
Menu; 

Data_volt: =OO; 
PRepeat 

I f  Keypressed Then 
Begin 

Pilihan :=Readkey; 
I f  PIihan =#O Then 

Begin 
ReadlnCpilihan; 

End 
Else 

TombolPerluasan: = True; 
Case Pilihan Or 

S9 : Begin 
Hapusjendel a ;  
Menu; 
GotoXYc2,2; 
Por tw(Line_Status_Reg) : = $OO; 

N: =O;O: = O ; P :  =O; 
Status:=O; 
Rangka; 
Ambi_Data; 
GotoxY7o,2; 
GotoxYc30,24; 

TextColorWhite+Blink; 
Write'Data Telah Diterima'; 

End; 
#r6o Begin 

Hapusjendel a;  

Menu; 

BikinJendelac ' H a s i l ' , 3 3 , 1 0 , 4 3 , 1 5 , 3 , ' , $ 7 O , $ 7 O ;  

Writeln; 
Writeln; 

w r i t e c ' ' , D a t a _ V o l t , '  mVolt'; 
End; 

#61 Begin 
Hapusjendel a ;  

EXIT 
End; 

End; 

End; 
Until Readkey = #61 

Hapusjendel a ;  
End. 
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Unit ini berfungsi untuk membuat Jendela yang dapat diatur 
besarnya. 

Byte; 
Ar r a y [ 0 . . Ma k s j e n d - 1 ]  Of  Ti pedataJendela; 

Div 2) Of Word; 

Word; 

: PtrDatalayar; 
: Byte; 
Posjendel amak 

= A r r a y [ 1 . .  TOTALMEM 
= Datalayar; 
= Record 

Ptrisijendel a 
Atribaktif  

Posjendel amin, 
End; 

Var 
Nmr Jendel a 
DataJendel a 

Unit Video; 
Interface 
Uses Do s , C r t ;  
Const 

TOTALMEM = 4100; MAKSJEND = 10;  
Type 

Datalayar 
Ptrdatalayar 
Ti pedataJendel a 

Procedure Simpandatalayar C X 1 , Y 1 , X 2 , Y 2  :  Byte; 
Var PtrLayar : PtrDatalayar; 

Procedure KembalikanDataLayar Var PtrLayar :PtrDataLayar; 

Procedure Bingkai CJudul 
X 1 , Y 1 , X 2 , Y 2 , P i l i h a n  
Karakter 
Atri but 

Procedure BikinJendela CJudul 
X 1 , Y 1 , X 2 , Y 2 , P I l i h a n  
Karakter 
AtribBingkai,AtribJend 

Procedure HapusJendel a; 
Implementation 

String; 
Byte; 
CHAR; 
Byte); 

String; 
Byte; 
CHAR; 

Byte 2 ;  

Procedure Simpandatalayar C X 1 , Y 1 , X 2 , Y 2  :  Byte; 
Var PtrLayar : PtrDatalayar; 

Var 
1 +» J , I n d e k s , Se g m e n , Of s e t  :  Word; 

Begin 
I f  LastMode = Mono Then 

Segmen : = $B000 
Else Segmen : = $B800; 
P t r l a y a r ( 1 )  : =  SWAP CY1 + X 1 ;  
PtrLayart2) : =  SWAP CY2 + X2;  
Indeks : =  3; 
For i : =  Y1 to Ye Do 

Begin 
Orset : =  Ci-10160 + 2 x X 1 - 1 ;  

For j : =  X1 to Xe Do 
Begin 
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Ptr Layar(Indeks] : =  Memw[ Segmen: Of s e t ] ;  
Inc CIndeks; Inc C or s e t , 2 ;  

End; 
End; 

End; 

Procedure KembalikanDataLayar Var PtrLayar :PtrDataLayar; 
Var 

i , j , I n d e k s ,  segmen, o f s e t , X 1 , Y 1 , X 2 , Y 2  :  Word; 
Begin 

I f  Lastmode = Mono Then 
Segmen : = $BOOO 

Else 
Segmen : = $B80O; 

X1 : =  LO C P t r L a y a r ( 1 ) 2 ;  Y1 : =  HI CPLrLayar(1);  
Xe : =  LO CPtrLayart2); Y2 : =  HI CPtrLayart2); 
Indeks : =  3; 
For i : =  Y1 To Y2 Do 

Begin 
Ofset : =  Ci-10160 + 2KX1-1; 
For J : =  X1 To X Do 

Begin 
MemwI Segmen: Ofset] : =  P t r L a y a r I n d e k s ) ;  
Inc CIndeks; I n c C or s e t , 2 ;  

End; 
End; 

End; 

Procedure Bingkai CJudul 
X 1 , Y 1 , X 2 , Y 2 , P i l i h a n  
Karakter 
Atr i but 

String; 
Byte; 
CHAR; 
Byte; 

Const 
Data Array ( 0 . . 8 , 0 . . 7 )  of Char 

= cc#ooo,0OO,0OO, #000, 00O, 00O, #000, #0OO, 

c e 1 8 , #1 9 1 , #1 9 2 , #e 1 7 , #1 7 9 , #1 7 9 , #1 9 6 , #1  9 6 ,  
c e 1 3 , #1 8 4 , # 1 2 , #1 9 o , #1 7 9 , #1 7 9 , #2 0 5 , #e 0 5 ,  
#2 1 4 , #1 8 3 , #2 1 1 , #1 8 9 , #1 8 6 , #1  8 6 , #1 9 6 , #1  9 6 ,  
ceo1,#187,#200,#188, #186, #186,#205,#re05, 
c#eeo,#eeo,#ees3,#ee3,#ee1,#ee2,eeo,#23, 
C #1 7 6 , #1 7 6 , #1 7 6 , #1 7 6 , # 1 7 6 , #1 7 6 , #1 7 6 , #1 7 6 ,  
C 1 7 7 , #1 7 7 , #1 7 7 , #1 7 7 , #1 7 7 , #1 7 7 , #I 7 7 , #1 7 7 ,  
c #1 7 8 , #1 7 8 , #1 7 8 , #1 7 8 , #1 7 8 , #1 7 8 , #1 7 8 , #1 7 8 ;  

Var 

i,Segmen Word; 
Begin 

If C X 1 < 1 2  oR cXe> 80 OR C Y 1 < 1  OR cYe> 25 OR 
ccX-X1 < 1 OR ccYe-Y1 < 1 Then 

E xi t ;  
I f  C P i l i h a n  <  0  OR CPI1ihan >  8 Then 

Pilihan : =  1 ;  

I f  Pilihan = O Then 
For i : =  O  to 7 Do 

Data ( O , i )  : =  Karakter; 



Textattr : =  Atribut; 
GotoXY C X 1 , Y 1 ;  Write~Data(Pilihan,0); 
For i : =  X1+1 To X2-1 Do 

WriteCData[Pilihan,6); 

GotoXY X e , Y 1 2 ;  WriteCData(Pilihan,1);  
For i : =  Y1+1 To Y2-1 Do 

Begin 
GotoXY X 1 ,  1 2 ;  Write~Data(Pilihan,4); 
GotoXY ( X e ,  1 ;  WriteCData(Pilihan,5); 

End; 
GotoXY X 1 , Y 2 ;  WriteCData(Pilihan,2); 

For i : =  X1+1 To X2-1 Do 

WriteCData(Pilihan,7); 

I r  cXe = 8o AND C Y  =  25 Then 
Begin 

I f  LastMode = Mono Then Segmen : = $BOOO 
Else Segmen : = $B80O; 
MEMC Segmen: 3998) : = OrdCData(Pilihan,3); 
MEMI Segmen: 3999) : = Textattr 

End 
Else 

Begin 
Go t o X Y X , Y 2 ;  WriteCData[Pilihan,3); 

End; 
I f  Length Judul (X2-X1+1 Then 

Judul : =  Copy C J u d u l , 1 , X 2 - X 1 + 1 ;  
GotoXY CX1+CX-X1+1-LengthJudul Div 2 , Y 1 2 ;  
WriteCJudul; 

End; 

Procedure BikinJendela CJudul 
X 1 , Y 1 , X 2 , Y 2 , P i l i h a n  
Karakter 
AtribBingkai,AtribJend 

Begin 
If NmrJendela MaksJend-1 Then 

Exit; 
Ir C X 1 < 1  OR cX2>8o OR C Y 1 < 1  OR cYe>25 OR 

cX2-X1 < 3 OR CY2-Y1 < 3 Then 
EXIT; 

WITH dataJendela[NmrJendela) Do 

Begin 

I f  MaxAvail > =  TotalMEM Then 
New CPtrIsiJendela 

Else 
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String; 
Byte; 
CHAR; 
Byte 2 ;  

Begin 
WritelnC'Memory Tidak Cukup. ' ;  
HALTC1) 

End; 
SimpandataLayar C X 1 , Y 1 , X 2 , Y 2 , P t r I s i  Jendela; 
AtribAktif : =  Textattr; 
PosJendelaMin : = WindMin; 
PosJendel aMak : = WindMax; 
w i n d o w € 1 , 1 , 8 0 , 2 5 ;  

Bingkai C J u d u l , X 1 , Y 1 , X 2 , Y 2 , P i l i h a n , K a r a k t e r , A t r i b B i n g k a i ;  
Window C X 1 + 1 , Y 1 + 1 , X 2 - 1 , Y 2 - 1 ;  
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Textattr : =  AtribJend; 
Clrscr;  
End; 

Inc Nmr Jendela; 
End; 

Procedure HapusJendela; 
Begin 

I f  NmrJendela = O Then 
E xi t ;  

DecCNmr Jendel a ;  
With DataJendela[ Nmr Jendela) Do 

Begin 
KembalikanDataLayarCPtrIsiJendela; 
Window CLoCPosJendelaMin+1,HiCPosJendelaMin+1, 

LoCPosJendelaMak+1,HiCPosJendel aMak+1; 

Textattr : =  AtribAktif; 
DisposeCPtrIsiJendela; 

End; 

End; 
Begin 

Nmr Jendela : = O; 
End. 
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GAP1BAR RANGKAIAN SEWAKTU PENGUIAN SISTET 
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LAMPIRAN IV GAP1BAR RANGKAIAN ADC 
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LAMPIRAN V LAYOUT PCB RANGKAIAN SERIAL DAN ADC 
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LAMPIRAN VI DATA KOMP ONEN 

int=J 
� 

8253/8253.5 

200 ] ·» 

zss 

Min. Mat. ] Unit 

Uait I Te1t Condittan 

V I 
V I 
V · L  Not 

V I to:« 2 

A hi Ve to 0v 

u Vour • Vcc t . 4  

ma 

300 

Mar. 

Um«rure ins r«turned to Vg¢ 

te A'Ht 

Tut Candi:ian» 

Gnwo =cn 

ates cave tnose Alt4d under Ab1olut 
ingsmy cure permanent damag4 to tn« 

4trans rating only and lunctianal 004r 

vice at than ar ny other conditions 0vs 
tad in t 04tional tac:iant al tit 
is not imalid. Zrposure to 1alt maxi 
anaitios tar «tended arias my at'tt 

tity. 

R. T' 1 G S  X  ABSOLUTE MA RUM A I 
. 

NOrICE: St 
. 

AMimumn Rt 
device, This i 

Ambient Temp«rture Unr Bi . .  . .  . . .  cc:o70c tlon ol the du 
siorge Temperature . . .  -65Ct -10C those inaic 

voitag On Any Pin specification 
with espetto Ground . .  .  . . . .  .  .  -0vto-'v mum rating ¢ 

Power Dissipation . . . . . . . . .  . . . . .. . . . . . . . . . . . .  1watt device alibi 

D.C. CHARACTERISTICS (1, 0 C t s 7 0 C ,  V $v ±10 

Symbol Pstarter Min, I Mr. I 

Vi laput Low Volt;e I -0.$ 0.8 I 

ow Input sign Vote 2.2 Mee-.sv] 

Voe uput Low Vottg« 0.45 I 
Vo Cutut Hign vottgt 2.4 I 
he Input Lod Crest ±10 I 
lot Cutout Flot L e  10 

lcc Vee Supply Current 14 

CAPACITANCE (h 25C. Ve GnNo = 0v) 

Symbol fem«tr At;a. I re. l Mus, Unit 
Co Input Cocitnc I I 10 pr 

Co /O Co4cit& I I 20 or 

A.C. CHARACTERISTICS th 0 t o 7 0 C . V c z  · v  ±  10. 

Bus Pameters (lote 3) 

READ CYCLE 

I 
8253J 

Symbol Peret«r Min, I 
An Adren Snot« Beto RED I so I 
teA Addie rtoad Tiu la #to I 5 

lam I neAQ Pule ct I 4c0 
no 0tC«»r+ea eIoi! I 
'or ] E to 01 F1ting I 25 

'nv 

I 
Recovery Time Between FEAC 

I 1 ana Any Otnar Control Signal 
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A.C. CHARACTERISTICS (Continued) 

wmire crcLut 

8253/8253.-5 
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82£ I 8251.5 

Symbol Ptmett AM. Mr. I A. MA, Umt 

GA¥ Add« Sutt« 8lone ire $ I 310 ni 

tu.A Adu Hod Time t6, ,47z 30 I JO n$ 

'yet I WRITE Put width c00 I JOO ns 

tot I 0u 54t U Tim« tar Se 200 I 750 f 

'.c I C r H z t r ; er s t 2 i i  ... 22 

tee 

\ 
caver; Tune ?«tun ate ° 

and Any Otar Control Signal 
.- 

CLOCK AND GATE TIMING 

82$1 8241.$ 

Symbol Ptameter la, Ma. Min. tAAr. Ur+t 

'cu Clock Period 360 de 380 de nf 

GpwH High Pulse Width 230 220 nf 

'wt. Low Pulse Width 150 1£0 s 

tgw Gut« Width Higt 150 1£0 nf 

Gu Gte Width Low 100 100 n 

Gs Gt« Se: Up Tim+ to CLKt 1c0 100 n r 
GGH Gt« Mold Time Alt« CLK' 5 £o n, 

' '00 Output O«hy From CLX;[+! 400 4Co i I 
+00 Output Duty From G4tut [+l 300 300 ni 

Nor4SE 

1. lo 22 mA 

2. lo -4CO A 
3. AC timings mered at Vo 22. You 0.4. 
4. Ce 1s0of. 

fort «rrperstur8 XPReS$, us AM42J ictrical per«tr. 

A.C. TESTING INPUT, OUTPUT WAVEFORM A.C. TESTING LAD CIRCUIT 

4wed 
44 

t4st 

c f 4 i f $ d e e « t o w + u w i  
4 0¢ t o. d u 4 d f 4 .  4 A t 4 v 4 t u  

4 w 4 4. C #  

- - -  ----- 
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WRITE TIMING 

CLOCK AND GATE TIMING 
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int=J 
~ 

8251A 

ABSOLUTE MAXIMUM RATINGS° 

Ambient Temperature Under 8i4$ . . . + . , , , 0 C t  70C 

Stange Temperature . , , + + + + + + + + + , , , , 6 5 C t  + 1 t  

Voltage On Any Pin 
Wit Respect To Ground . . + + + + + + . , , , , 0 V  to =v 

Power Dissipation . + + + + + + + + + + + + + + + + + s , , W a t t  

NOTICE: Stu@es ova tnos litsd under Atz5l 
AMrimun Rating my cue psrmanet d0gt 1  

device Ihiisa stressrating only ad tunctianal 0pt 
ol the device at these arany ater canitrans av@tr4 
indicted in the op«rational «tons ol tis saciin 
ls ot implied. Erpoture to bolts mrimum tin 3. 
dition tat «rtnded periods may at'act vice t«zit; 

- 

Symbol parameter I  MIn. Mar. Unit I Test Conditions I 

VIL Input Low Vong I -0.5 0.8 V ! 

nw put Mign Volta« T 2.0 cc V I 

You Output Low voltage I 0.45 V Jot 22 mA I 
Vo Output High Voltage T 2.4 V Gt -400 A I 

Joru Output Float Lea4g« I 10 A Your Ve To 0.45v I 

ht Input Leakage I z10 u hi - Vero0.45V I 

cc Power Supply Current T 100 A AI Outputs Hign I 

D. C.  CHARACTERISTICS (T,·0cio70c, Vce ·sov± 5%. GND ·0n 

Symbol Parameter In. 4ax. Unit Te4t Canitlons I 
C Input Capacitance 10 pf ft 1pH ! 
Cb Io Capacitance 20 pF Unmetured pins returned 

I to Gio 

CAPACITANCE (T, + 2sc.vcc aNo - 0v 

A.C. CHARACTERISTICS (1, - 0cto 70C.vc -s.0v±5.GNo ov) 

Bus Parameters (tote 1 
READ CYCLE 

Symbol Parameter AIn. Max. I Unit I Test Conitlons I 

' 

' 
Address Stot 8to AEI6 (CS. cby 0 I ns Jot 2 I 

eA Address Hot Time tar FE (Cs,co 0 I n$ dote 2 ' I 

'en e6 Pis· win 20 s I i 

'no oat» 0 y  tram eio 2c0 s [ 2 . C 1 £ p r  I  

'or ti0 to 0 Fating 10 1Co n I I 

. 

Symbol I Parameter Mn. Mar. Unit [ Test Conti3ns ! 
94w Address Stot Bator% 5#ire 0 ns I 

wA Address Hota Time 16 7fz 0 ns 

lww w#re puts« wit 2£0 ns 

'ow Oat Set-uo Time t6,were 1$0 n 

wo Oats Hata Tlm ta+ 5Wire 20 4 

' 
Recovery Tin Between WRITES • 'cv Note 4 

WAITE CYCLE 
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A.C. CHARACTERISTICS (Continued) 

OTHER TIMINGS 

8251A 
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Symbol Parameter I MIn. Max. Unll Test Candltlons 

'cr Ctock Period I 320 1350 n Notes$.6 

r Clock High Pulse width I 120 'c-0 ns 

� Clock Low Puts width 90 ns 

.' 
Ctoc Rl and Fat Tlee 20 ns 

'or THO Oely trom Fating Edge et I u • 
'r Transmitter Input Clock Frequency 

\ Ix Bud ate DC 64 kHz 

.. 
16¥ Baud Rate DC 310 Hz 

64 BAud Rats 0c 615 Hz 

Irpw rsmitter Input Clock Pulse width 

I Ix Baud Rate 12 'cr 
16± and 64 Baud at I 'Cr 

'rro Transmitter Input Clack Pulse Olay 

x Baud Rate 15 'cr 
16 and 64¥ Baud At 3 'c 

'n 
Receiver Input Clock Frequency 

1x 8Aud ate 0c 64 kHz 

16¥ Bau Rt DC 310 kHz 

64¥ Baud Ate DC 615 kHz 

dew eciver Input Clock Pulse Width 
x Bud At 12 'cr 
16x and 64x Baud At 1 c 

'9Po Receiver Input Clock Pulse Delay 
fx Baud Rate 15 'Cr 
16x and 64x Baud ate 3 'cr 

'rRov THADY Pia pehy trom Cent ol Last Bit 14 'cr Note T 

'rROY CLEA TROY I trom Laing Edge 6t W' 40 n$ Note 7 I 

'#or FRDY Pia 0ely from Cant of Lt Bit 26 'cr Note T I 

' O r  CLAR FOY I from Leading Edge t A 400 ns Note 

s Internal SYNOET ply tram Rising 
I €dg or kC 26 'cr Not T 

'es External SYNOET Sat-U Tim Ater 

I 1111,.o·lcr I Rising Edge ot A 16te s Note 
'resurrY 'EMPTY Delay tram Canter ol Lst Bit I I 20 'Cr tote T i 

'wc Control Delay from rtls� Edge of 
I I WITE (En, UT#, h I 'cr Not 

'cA Control to EA Set-up Time (0SA, CS; 20 I 'c Note T 
NOTt: 
i, F et&teed Temperature(PRE$$, un Mtt 4214 ttiel prrrte 
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8251A 

A.C. CHARACTERISTICS (Continued) 
Nor3: 

, AC tings r u ed  Vo 2.0 Vot 2.0. Vu 0.8. ad with load circuit at Figure 1, 
2. Chip Select (CS) and Command/Oza (CD) a« considered as Aareses. 
J. Assumes tat Address is valid betcns npl. . 
4, This recovery time ls far Mode Initiation onty. Write Oat is all¢wed only wnen T±RDY t. Rcavry Tia between 

writes for Asynchronous Mode is d tee and tor Synchronous 4ode is 16 try. 
$. The C and RC frequencies have :e following limitations with respect to CLK: For x Bauc s hr.or's. « 1i2 

'cr): 
For 16x and 6-x Baud Rate, tr or 'A, 1/(4.5 tc. 

6. Reset Pulse Width 6 te minimum; System Clock must be running uring Reset. 
7, Status update can have z maximum delay ol 28 clock periods trom the «vent al/acting the status. 
• In external sync mode the tes spec rtuires te ratio ot the system clock (clock) to receive or 

transmit bit ratios to be greater than A, 

TYPICAL A OUTPUT DELAY VS. A CAPACITANCE (pF) 
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A.C. TESTING INPUT, OUTPUT WAVEFORM 

d4i 

A.C. TESTING LOAD CIRCUIT 
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TRANSMITTER CLOCK ANO DATA 

RECEIVER CLOCK ANO OATA 

I\ 
' 9 ,  

WRITE DATA CYCLE (CPU -- USART) 

READ DATA CYCLE (CPU --USART) 

+ h 
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WITE CONTROL OR OUTPUT PORT CYCLE (CPU -- USART) 
4n rn 
_,, ... ------------,----'],�---- 

dz +so• -CED 
ll le 
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GAD CONTROL QR INPUT PORT (CPU - USART 

4 f t 4 4 4 f t 4 4 rd 4 w t .¢  

t+. t i 4 4 4 4 g e t 4 t i t 4e n .  

TRANSMIT TE CONTROL ANO FLAG TIMING (ASYNC MODE) 
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RECEIVER CONTROL ANO FLAG TIMING (ASYNC MOOE) 
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TRANSMITTER CONTROL AND FLAG TIMING (SYNC MOOE) 

1, 
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RECEIVER CONTROL AND FLAG TIMING (SYNC MODE) 
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