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320 53
352 5.9
384 6.4
416 6.9
449 7.5
4381 8
513 8.55
545 9
577 8.6
602 10
642 107
673 1.2
705 11.75
729 1215
769 12.8
787 13.1
802 13.4
834 13.9
851 14.2
882 147
914 15.23
978 16.3
1010 16.83
984 17
949 17.2
918 17.9
9z0 18
961 19
1013 196
982 20
1000 205
969 20.635
8937 21
906 215
Tabel pengukuran kecepatan terhadap waktu pada 1200 rpm
kecepatan(rpm) Waktu(det)
0 0
32 05
61 1
91 1.6
131 22
160 27
162 3.2
224 3.7
256 43
288 4.8
320 53
352 59
384 6.4
416 6.9
449 75
481 8
513 8.55
545 9
577 96

——y




609 10

642 107
673 11.2
705 11.75
729 12.15
769 128
787 131
302 13.4
334 13.9
851 14.2
882 147
914 15.23
978 16.3
1010 16.83
1041 17.35
1073 17.8
1105 18.4
1137 18.95
1169 , 19.48
1200 20
1168 20.2
1136 20.35
1120 20.6
1151 209
1182 21
1214 21.6
Tabel pengukuran kecepatan terhadap waktu pada 1400 tpm
kecepatan{rpm) Waktu(det)
0 0
32 0.5
61 1
91 1.5
131 2.2
160 27
192 3.2
224 37
256 43
288 4.8
320 53
362 5.9
384 6.4
416 6.9
449 75
481 8
513 8.55
545 9
577 9.6
609 10
642 10.7
673 1.2
705 11.75
729 12.15
769 12.8
787 131

802 134



834 13.9

851 14.2
882 147
914 15.23
973 16.3
1010 16.83
1041 17.35
1073 17.8
1105 18.4
1137 18.95
1165 19.48
1200 20
1231 205
1263 21.05
1295 216
1326 221
1358 2286
1390 232
1422 237
1387 24
1356 246
1391 248
1423 25
1383 2586
Tabel pengukuran kecepatan terhadap waktu pada 1600 rpm
kecepatan(rpm) Waktu(det)
] o]
32 ‘ 05
61 1
81 1.5
131 22
160 27
192 3.2
224 37
256 4.3
288 4.8
320 53
352 ) 59
384 6.4
416 6.9
449 75
481 8
513 8.55
545 9
577 9.6
609 10
642 10.7
8673 11.2
705 11.75
729 12.15
769 12.8
787 13.1
802 13.4
834 . 13.9

851 14.2



882

914

978

1010
1041
1073
1105
1137
1169
1200
1231
1263
1295
1326
1358
1390
1422
1454
1485
1517
1549
1580
1612
1572
1604
1573

14.7
15.23
13.3
16.35
17.35
17.8
18.4
18.85
10.48

20.5
21.05
216
221
2298
23.2
23.7
243
24.75
2528
258
26.333
269

276
27.38




0001=DISPCLR
0038=FUNCSET
0006=ENTRMOD
000C=DISPON
G00E=CURSOR
000D=BLINK
AQ00=LCD
AD00=LCDO
A001=LCD1l

EQU
EQU
EQU
EQU
EQU
EQU

000000018
001110008
000001108
000011008
000011108
000011018
EQU  OAOQOH
EQU  LCDH0
EQU  1CD+1

;DISPLAY CLEAR
; INTERFACE DATA LENGTH :8 BITS
; INCREMENT, NO DISPLAY SHIFT
- ;DISPLAY ON, CURSOR OFF, BLINK OFF
;DISPLAY ON, CURSCR ON, BLINK OFF
sDISPLAY ON, CURSOR OFF, BLINK ON

; LCD CONTROL OPERATION
; LCD DATA OPERATION

EO00=PORT A EQU OEOOOH ;port-2 PPI ini diberi alamat sesuai kapasitas EPROM

EO01=PORT B EQU OEOO1H H
EQQZ2=PORT_C EQU  0OEOO2H :
E003=CONTROL_REG EQU OEOO3H H
000C=SETUP EQU OcH

000D=BUFFER EQU OdH

O00E=INPUT EQU OeH

000F=outputdac EQU 0fh

0008=simpan EQU 08h

000A=setuprpm EQU Oah

0002=SizeX EQu 2 :16 bit!
0020=0Operand EQU 020h

0022=Pembagi EQU 022h

0024=HasilBagi EQU 024h

0026=SisaBagi EQU 026h

0022=Pengali EQU  Pembagi

0024=HasilKali EQU HasilBagi

0000 ORG  O00OOOH

0000 41 14 =0214 AJMP MAIN

0060 ORG  O60H

00860 Pembagian:

0060 78 24 MOV RO, #HasilBagi

0062 11 D3 =00D3 ACALL HapusNilai

0064 78 26 MOV RO, #SisaBagi

0066 11 D3 =00D3 RACALL HapusNilai

0068 7B 10 MOV R3,#SizeX+*8

0Q6R oopPembagian:

006A C3 CLR c

006B 78 20 MOV RO, #O0Operand

006D 11 89 =008% ACALL GegerKirilX

006F 7¢ 26 MOV RO, #SisaBagi

0071 11 89 =0083% ACALL GeserKirilX

0073 78 26 MOV R(0,#SisaBagi

0075 79 22 Mov R1, #Pembagi

0077 11 BE =00BE RACALIL Perbandingan SisaBagi-Pembagi?
0079 40 06 =0081 JC JanganDikurangi SisaBagi<Pembagi, skip!
007B 78 26 MOV RO, #SisaBagi

007D 79 22 MOV Fl,#Pembagi

007F 11 CB =00C8 ACALL Pengurangan SisaBagi:=SisaBagi-Pembagi
0081 JanganDikurangi :

0081 B3 CPL C

00B2 78 24 MOV RO, #HasilBagi Simpan hasil
0084 11 89 =0089 ACALIL GeserKirilX

0086 DB E2 =006R DJNZ R3,LoopPembagian

6088 22 RET

0089 GeserKirilX:

008S 7A D2 MOV R2, #SizeX

008B LeftShift:

008B E6 MOV A, [BRO

008C 33 RIC A



008D
008E
008F
0091
0092
0092
0094
0096
0098
0098
0099
00SB
009D
009D
009E
009F
00a0
00Aal
00Aa3
00AS5
O00A7
00AS
00AB
00AB
00AC
CQAE
00BO
00B2
00B3
00B3
00B4
00B6
00B6
00B7
00B8
00BS
00BA
OOBB
OO0RD
00BE
00BE
OORF
00C1
00C1
00C2
00C3
00C4
00C5
00C7
00Ce
oocs
00Cs
gocB
noCB
o0cC
Q0CD
00CE
00cCr
Q0DO
00Dz
50D3

F6
08
DA
22

78
11
B

C3
78
7A

ES
13
F6
18
DA
50
78
79
11

Cc3
78
11
DB
22

C3
7R

E6
37
F6
08
09
DA
22

C3
TA

E6
87
09

DA
22

C3
7A

E6
97
F&
08
0%
DR
22

FA

24
D3
10

23
02

FA
0%
24
20
B3

20
89
E6

02

F9

02

FA

02

F9

MOV BRO, A

INC RO
=008B DJNZ R2,LeftShift
RET
Perkalian: -

MOV RO, #HasilKali
=00D3 ACALL HapusNilai
MOV  R3,#SizeX*8
LoopPerkalian:
CLR C
MOV RO, #Pengali+SizeX-1
MOV R2,#SizeX

GeserKanan:
MOV A, BRO
RRC A
MOV @RO, A
DEC RO

=009D DJINZ R2,GeserKanan
=00AB JNC JanganDitambah
MOV RO, #HasilKali
MOV Rl, #0Operand
=00B3 ACALL Penambahan
JanganDitambah:
CLR C
MOV RO, #Operand
=0088 ACALL GeserKirilX
=0098 DJINZ R3,lLoopPerkalian

RET
Penambahan:
CLR C
MOV  R2,#SizeX
LoopPenambahan:
MWV A, GRO
ADDC A, BR1
MOV BRO,A
INC RO
INC R1
=00B& DJNZ R2,LoopPenambahan
RET
Perbandingan:
CLR c
MOV R2,#SizeX
LoopPerbandingan:
MOV A,BRO
SUBB A, @R1
INC R1
INC RO
=00C1 DJNZ R2,LoopPerbandingan
RET
Pengurangan:
CLR C
MOV R2, #SizeX
LoopPengurangan:
MOV A,R@RO
SUBB A, GR1
MOV BRO, A
INC RO
INC R1l
=00CB DJNZ RZ,ILoopPengurangan
RET

HapusNilai:



00D3
0005
00D5
0oD7?
00D8
O0DA

00DB
00ODB
00DD
OODE
OODE
O0EO
00EZ2
00EZ
OOE4
OOE5
00E5
00E7
00E7
O0E8B
OOED
OOEC
O0ED
GOED
00EF
0CF1
OOF1
00F3
00F3
Q0F5
GOFS
0CF7
00F8
0O0F8
O0FS
OOFA
00FC
O0FD
00FD
OOFF
0101
0104
0106
0106
0108
010A
010D
010D
010E
010E
0110
0113
0115
0117
0118
0118
011A
011A
011C
011E

A

76
08
DA
22

CO0
EF

24
80

co
EE

24

14
11
DO
22

11
80

11

80

31
A3

E4
83
70
22

co
CO
S0
80

Co
Cco
90

FO

74
D5
B0
oo
22

79
7A

DR
D9

02

00

FB

EO

Co

a5

EO

80

FD
EO

DB
02

EZ

03

06

Fo

83
82
Ao
07

83
82
AG

FA
EO
82
83

40

14

FE
FA

00

a1

FD

MOV R2, #SizeX

JKOLOM 1

LoopHapus:
MOV @RO, #0
INC RO
=00D5 DJINZ R2,LoopHapus
RET
POSISIZ.1:
PUSH A
MOV A,R7
POSISIZ:

ADD A, #11000000B

=00E7 SJMP POSISI.SUB
POSISI1.1:

PUSH A
- MOV A,R6
POSISIi:
ADD A, #10000000B
POSISI.SUB:
DEC A
=00FD ACAIL CONTROLOUT
POP A
RET
PRINTSTRINGZ2:

=00DB ACALL POSISIZ.1

=00F3 SJMP PRINTSTRING

PRINTSTRING] :
=00E2 ACALL POSISI1.1
PRINTSTRING:
=00F8 SJMP OUTSTRING
PRINTSTRINGLOOP:
=0106 ACALL DATAOUT
INC DPTR
QUTSTRING:
CLR A
MOVC A, BA+DPTR

;POSISI DI BARIS 2

;KOLOM 1
;s POSIST DI BARIS 1

;AWALAN POSISI KOLOM DIMULAI DARI O
sKIRIM SEBAGAI OPERASI KONTROL

;CETAK STRING DI BARIS 2 KOLOM 1
;BARIS 2 KOLOM 1
;CETARK STRING

;CETAK STRING DI BARIS 1 KOLOM 1
;BARIS 1 KOLOM 1
;CETAK STRING
;AMBIL DATA DULU

+KIRIM SEBAGARI OPERASI DATA
;POSISI DATA BERIKUTNYA

; POINTER=0
;AMBIL DATA DI EPROM BERDASARKAN DPTR

=00F5 JNZ PRINTSTRINGLOOP ;APAKAH MASIH ADA DATA BERIKUTNYA

RET
CONTROLOUT :
PUSH DPH
PUSH DPL
MOV  DPTR, #LCDO
=010D SJMP LCD.OUT
DATAROUT :
PUSH DPH
PUSH DPL
MOV DPTR, #1.CD1
LCD.OUT:
MOVX @DPTR,A
DELAY.LCD:
MOV R, #250
=0110 DJNZ A,$

POP DPL
POP DPH
RET
DELAYIT:
MOV R1,#040h
DLY.LCD.LP: )
MOV R2Z,#20

=011C DJNZ RZ,$
=011A DJNZ R1,DLY.LCD.

s SIMPAN DPH DI STACK

; SIMPAN DPL DI STACK
sALAMAT OPERAST CONTROL LCD

;KIRIM KE LCD

;SIMPAN DPH DI STACK
; SIMPAN DPL DI STACK
;ALAMAT OPERASI DATA LCD
;KIRIM KE LCD
1250
;AMBIL KEMBALI DPL DARI STACK
;AMBIL KEMBALI DPH DARI STACK
;20h
;0

Lp



0120
0121
0121
0123
0125
0127
0129
012B
012D
012F
0131
0133

0134
0134
01386
Q139%
0138
0138
013A
013C
013E
0140

0141
0141
0143
0145
0147
0148

014B
014E
0150
0150
0152
0154
0157
0158
015A
015C
015E
0160
0161

0164
0166
0168
016A
016C
016E
0170
0172
0174
0176
0178
017A
017C

017D
017D

22

74
11
31
74
11
74
11
A
11
22

7B

c

D
DD

DB
22

7E
11
74
24
31

85
7E

11
ES
75
84
F5
ES
24
31
1E
BE

TE

74
31
7E
11
74
31
7E
11
74
31
22

85

01
FD
18
38
FD
ocC
FD
06
FD

02

rE

FF
FE
FRL
F6

oc
EZ2
00
30
06

0C 0D
OB

E2
oD
FO OA

oD
FO
30
06

08 EC

OE
E2

06
OF
EZ
50
06
10
E2
4D
06

08 24

RET
INIT.LCD:

MOV A, #DISPCLR
=00FD ACALL CONTROLOUT
=C118 ACALL DELAYIT

MOV A, #FUNCSET
=00FD ACALL CONTROLOUT .

MOV A, #DISPON
=00FD ACALL CONTROLOUT

MOV A, #ENTRMOD
=00FD ACALL CCNTROLOUT

RET

delay:

MOV r3,#2

delay2:

MOV r4,#255

delayl:

MOV x5, #255
=013A DJNZ 5,8
=0138 DJINZ r4,delayl
=0136 DJNZ r3,delay2

RET

tamp_setup:

MOV re,#12
=00EZ2 ACALL posisil.l

MOV a, #0

ADD a, #30h
=0106 ACALL datacut

MOV buffer, setup

MOV r6,#11

ulangl:
=00E2Z ACALL posisil.l

MOV a,buffer

MOV b, #10

DIV ab

MOV buffer, a

MOV a,b

ADD a, #30h
=0106 ACALL datacut

DEC ré
=0150 CJINE r6,#8,ulangl

MOV r6,#14
=00EZ2 ACALL posisil.l

MOV a,#'R’
=0106 ACALL dataout

MOV re6,#15
=00E2 ACALL posisil.l

MOV a,$'p’
=0106 ACALL dataout

MOV r6,#16
=00E2 ACALL posisil.l

MOV a, "™
=0106 ACALL dataout

RET

tampilan:
MOV hasilbagi, simpan

;DISPLAY CLEAR

;FUNCTION SET

sDISPLAY ON

;ENTRY MODE



0180
0183
0185
0185
0187
oilsa
018D
0190
0192
0194
0195
0197
0199
019A
019D
o1oF
g1Aa1
01A3
01R5
01Aa5
01n7
01A9
01AaB
01AC
01AF

01B1
01B1
01B4
01Bo
01B8
O1BA
01BC
C1BC
01BD
01BD
01BF
01c1
01C3
01c4

01C?
01Cc?
01co
01CB
01CD
01cF
01D1
01D3
01D5
g1D7
01DS
01pB
01DD
G1DF

01EO
01EO
01E3
01E6
01ES

85
7F

11
85
85
75
11
78
ES
Cco
78
E6
B4
DO
24
31
21

DO
24
31
1F
BF
21

BF
11
74
31
21

1F

11
74
31
1F
BF

¥
11
74
31
g3
11
74
31
TE
11
74
31
22

85
85
75
11

09
ocC

DB
24
25
22
60
2€

EO
24

00
EC
30
06
B1

EO
30
06

08
Cc7

01
DB
30
06
Cc?

DB
20
06

08

O
DB
52
o€
OF
DB
50
06
10
DB
4D
06

oA
oB
22
92

25

20
21
OA

08

D6

08

F6

20
21
oA

ulxx:
=00DB

=0060

=01A5

=0106
=01B1
err:

=0106

=0185
=01C7

MOV hasilbagi+l, simpan+tl
MOV R7,#12

ACALL PCSISIZ2.1

MOV  operand,hasilbagi
MOV  operand+l,hasilbagi+l
MOV pembagi,#10
ACRLL pembagian =

MOV r0, #sisabagi

MOV a,er0

PUSH a

MOV  r0,#hasilbagi
MOV a,@r0

CIJNE a,#0,err

POP a

ADD A, #30H

ACALL, DATACUT

AJMP akhir

pPOP a

ADD A, #30H
ACALL DATAOUT
DEC r7

CINE r7,#8,ulxx
AJMP selesai

akhir:

=01BC
=00DB

=0106
=01C7
ada:

CINE r7,#1,ada
ACALL posisiZ2.l
MOV a,#'0"
ACALL dataout
AJMP selesai

DEC 7

bersih:

=00DB
=0106

=01BD

ACALL posisiz2.1
MOV a, #' '

ACALL dataout

DEC ri

CJNE r7,#8,bersih

selesai:

=00DB

=0106

=00DB

=0106

=00DB

=0106

MOV r7,#14
ACALL posisiZ.l
MOV a,#'R*
ACALL dataout
MOV r7,#15
ACALL posisi2.l
MYV a,#'P’
ACALL dataout
MOV r7,#16
ACALL posisiZ.l
MOV a, '™
ACALIL datacut
RET

hitung rpm:

=0092

MOV operand, setuprpm
MOV operand+l, setuprpmtl
MOV pengali, #10

ACALL perkalian




O1EB 85 24 OA MOV  setuprpm,hasilkali
OlEE 85 25 OB MOV setuprpm+l, hasilkali+l
O1F1 85 08 20 MOV  operand, simpan
01F4 85 0% 21 MOV  operand+l, simpan+l
01F7 75 22 20 MOV pengali, #32

O1FA 11 92 =0092 ACALL perkalian

01FC 85 24 08 MOV simpan,hasilkali
O1FF 85 25 09 MOV simpan+l, hasilkali+l
0202 85 08 20 MOV  operand, simpan
0205 85 09 21 MOV operand+l, simpan+l
0208 7% 22 05 MOV pembagi, #5

020B 11 &0 =0060 ACALL pembagian

020D 85 24 08B MOV  simpan,hasilkali
0210 85 2% 09 MOV  simpan+l,hasilkali+l
0213 22 RET

0214 MAIN:

0214 75 81 60 MOV Sp, #60H H
0217 75 A8 G0 MJV  ie, #OCH

GZ21A 31 21 =0121 ACALL init.lcd

021c 71 68 =0368 ACALL INIT PPI

021E 7E 01 MOV 6, #1

0220 7F 01 MOV r7,#1

0222 90 03 77 MOV dptr, $headerl

0225 11 F1 =00F1 ACALL printstringl

0227 80 03 88 MOV dptr, #header?2
022Aa 11 FD =00ED ACALL printstring2

022C 31 34 =0134 ACALL delay

022E 7E 01 MOV r6, #1

0230 7F 01 MOV r7,#1

0232 90 03 99 MOV dptr, #header3
0235 11 F1 =00F1 ACALL printstringl

0237 90 02 AA MOV dptr, #header4
023A 11 ED =00ED ACALL printstring2

023C 31 24 =0134 ACALL delay

023E 7E 01 MOV 6, #1

0240 7F 01 MOV r7,.#1

0242 90 03 BB MOV  dptr, #header5

0245 11 F1 =00F1 ACALL printstringl

0247 50 03 CC MOV dptr, #header®
024Aa 11 ED =00ED ACALL printstring2

024C 31 34 =0134 ACARLL delay

024E 7E 01 MOV r6,#1

0250 7F 01 MOV r7,$#1

0252 90 03 DD MOV dptr, #header?
0255 11 F1 =00F1 ACALL printstringl

0257 90 03 EE MOV dptr, #header8
025A 11 ED =J0ED ACALL printstring2

025C 31 34 =0134 ACALL delay

025E 75 OC Q0 MOV setup, #0

0261 75 0D OO MOV buffer, #0

0264 75 OE 00 MOV input, #0

0267 75 OF 0O MOV outputdac, #0

026A 74 01 MOV A, #DISPCLR 7 DISPLARY CLEARR
026C 11 FD =00FD ACALL CONTROLOUT

026E 31 34 =0134 ACALL delay

0270 90 03 FT MOV dptr, foutput

0273 7E 01 MOV 6, #1



0275
0277
027A
027C
027E
0280

0282
0282
0285
0288
028A
028D
0280
0293
0296
0299

028C

028E
02R0
02n2
02R4

02n6
02A8
02AB
02AD
02AD
0ZRF
0281
02B3
02B5
02B7
0283
028B
02BD
02BF
02C1
62C3
02C5

0zCc7

02C9
02C9
02CB
02CE
02D0
02D0
02D2
02D4
0206
02D8
02DA
02DC
02DE
02E0
02E2
02E4

11
90
TE
11
31
31

30
30
71
75
75
75
75
BS
85

31

78
79
11
40

ES
B4
41

15
TF
11
74
31
7F
11
74
31
7F
11
74
31

41

ES
B4
41

05
TF
11
74
31
7F
11
74
31
7F
11

F1
04
01
ED
34
41

S0
51
an
08
0%
on
0B
OE
0C

EOQ

08
oA
BE
23

OF
00
EA

OoF
04
DB
28
06
05
DB
4B
06
06
DB
29
go

ER

oF
FY

OF
04
DB
28
06
05
DB
54
D6
06
DB

o7

6B
2N

00
00
0s
00
08
OA

02

02

=00F1 ACALL
MoV
MOV
=Q0ED FACALL
=0134 RACALL
=0141 ACALL

TEST:
=02F0 JNB
=0302 JNB
=034RA ACALL

=01E0 ACALL

=00BE ACALL
=02C9 JC

MoV
=02AD CINE
=02EA AJMP

kurang:

DEC

MOV
=00DB ACALL

MOV
=0106 ACALL

MOV
=00DB ACALL

MOV
=0106 ACALL

MOV
=00DB ACALL

MOV
=0106 ACALL

=02EA AJMP

printstringl
dptr, #output2
ri, #1
printstring2
delay

tamp_ setup

P1.0,UP ;jika tb UP ditekan maka akan ke label UP
P1.1,DOWN ;jika tb DOWN ditekan ke label DUWN
READ ADC ;panggil label RERD_ADC
simpan, #0

simpan+l, #0

setuprpm, #0

setuprpmtl, $0

simpan, input

setuprpm, setup

hitung rpm

r0, #simpan

rl, #setuprpm
perbandingan
tambah_kecepatan

a,outputdac
a, #0, kurang
lompat

outputdac
', #4
posisi2.1
a’#!(Y
dataout
£7,#5
posisi2.i
a,# K-
dataout
r7,$#6
posi®i2.l
a'#f)!

dataout

lompat

tambah kecepatan:

MOV
=02D0 CJINE
=02EA AJMP

tambah:

INC

MOV
=00DB ACALL

MOV
=0106 ACALL

MOV
=0CDB ACALL

MOV
=0106 ACALL

MOV
=00DB ACALL

a,outputdac
a, #255, tambah
lompat

outputdac
r7,#4
posisi2.1
a‘#l‘('
dataocut
r7,#5
posisaiz.i
a#'r
dataout
r7,#6
posisi2.i



02E6
02E8

02ER
02ERA
02EC

0ZEE

02F0
02F0
02F2
02F5
02F8
02FA
02FA
Q2FC
02FC
02FE
0300

0302
0302
0304
0307
030A
030C
030C
030E
030E
0310
0312

0314
0314
0316
0318
031A
031C
031E
031E
0320
0320
0323
0326
0329
032B
032D
032F
0331
0333

0334
0334
0336
0338
033B
033D
033E
0340
0342

74
31

71
31

41

A8
B8
75
41

05

71
31
41

Ag
B8
75
61

15

71
31
41

CcO
co
Cco
Cco
7D

74

75
D5
D5
DD
DO
DO
DO
DO
2z

co
fols)
90
74
FO
71
74
FO

29
06

59
7D

82

oC
AD
0c
FC

0c

34
41
B2

oc
00
oC
OE

ac

34
41
B2

83

~

4

EC
DO
01

4F

FO
FG
EOQ
F3
DO
EO
82
83

83
82
EO
01

14
00

05
00

U5
AO

FF
ED
7

02

MOV
=0106 ACALL

lompat:

=0359 ACALL
=017D ACALL
=0282 AJMP
UpP:

MOV
CJNE
MOV
AJMP

=02FA

=02FC
loral:
INC
lom3:
=0334 ACALL
=0141 ACALL
=0282 AJMP

DOWN =
MOV
=030C CJINE
MOV
=030E AJMP
lom2:
DEC
lomd:
=(3334 ACALL
=0141 ACALL
=0282 AJIMP

DELRY 2S:
PUSH
PUSH
PUSH
PUSH
MOV
DEL3:
MOV
DELA4:
MOV
DJINZ
DJINZ
DJINZ
POP
POP
POP
POP
RET

=0323
=0320
=021E

DELAY 2SS:
PUSH
PUSH
MOV
MOV
MOVX
=0314 ACALL
MOV
MOVX

a'#')"
dataout

DAC_OUT
tampilan

TEST

r0, setup
r0,#160, loml
setup, #0
lom3

SETUP

delay Zss
tamp setup
TEST

rQ, setup
rQ,#0, lom2
setup, #160
lomd

SETUP

delay 2Zss

tamp_setup
TEST

DPH
DPL
ACC
PSW
R5, #01H

A, #04FH

B, #0FFH
B,S
ACC, DEL4
R5,DEL3
pswW
ACC
DPL
DPH

DPH

DPL

DPTR, #PORT_C
A, $00000001B
@DPTR,A
DELAY 2s

A, #00000000B
@DPTR, A

;panggil label DAC OUT

s kembali ke label TEST



0343 71 14 =0314 ACALL DELRY 2s

0345 DO 82 POP  DPL

0347 DO 83 POP DPH

0349 22 RET

3034n READ ADC: .

034a CO 83 PUSH DPH

G34c CO 82 PUSH DPL

034 S0 ED 00 MOV DPTR, #PORT_A

0351 EO MOVX A, @DPTR

0352 F5 0= MOV input,a

(0354 DO 82 POP  DPL

0356 DD 83 POP  DPH

0358 22 RET

0359 DAC_OUT:

0359 CO 83 PUSH DPH

035B CO 82 PUSH DPL

035D 90 EC 01 MOV DPTR, #PORT B

0360 E5 OF MOV A, outputdac

0362 FO MOVX @DPTR,A

0363 DO 82 POP DPL

0365 DO 83 POP DPH

0367 22 RET

0368 INIT PPI:

0368 CO 83 PUSH DPH

036A CO 82 PUSH DPL

036C 90 EO 03 MOV DPTR, #CONTROL_REG
036F 74 98 MOV A, #98H

0371 FO MOVX BDPTR,A

0372 DO 82 POP DPL

0374 DO 83 POP DPH

0376 22 RET

0377 HERDER1 :

0377 4D 49 43 DB "MICROCONTROLLER ',0
0388 HEADERZ :

0388 20 20 20 DB ' DRIVEN ',
0399 HEADER3:

0399 20 44 495 DB ' DIGITAL MOTOR °',0
03AR HERDER4:

03An 53 50 45 DB "SPEED CONTROLLER', O
03BB HEADERS: ‘

03BB 20 20 44 DB ' DESIGNED BY: ',0
03cc HEADERG:

03CC 20 20 20 DB ' BAMBANG ', 0
03DD HEADER7 :

03DD 20 20 20 DB ' FTE UNIKA 0
03EE HEADERB:

Q3EE 20 20 57 DB ' WIDYA MANDALA ',0Q
O3FF OUTPUT:

03FF 53 45 54 DB YSETUP :°',0

0407 OUTPUT2:

0407 52 50 4D DB "RPM ', 0

*hhkrk Quecessfull
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Compatible with MCS-51™ Products

4K Bytes of In-System Reprogrammable Flash Memory
- Endurancs: 1,000 Write/Erase Cycies

Fully Static Operation: 0 Hz to 24 MHz

Three-Level Program Memory Lock

32 Programmable VO Lines

Twe 16-Bit Timer/Counters

Six Interrupt Sources .

Programmable Serial Channe! 8-Bit

Low Power idie and Power Down Modes : :
Microcontrolier

Jescription .
e ATBICS1 is a low-power, high-performance CMOS &.bit microcomputer with 4k | With 4K Bytes

ytes of Flash Programmable and Erasable Read Only Memory (PEROM). The F' h
gvice is manufactured using Atmel's high density nonvolatiie memory technology as
nd is compatible with the industry standard MCS-51™ instruction set and pinout. The
nchip Flash allows the program memory to be reprogrammed in-system or by a con- ) ,
entional nonvolatile memory programmer. By combining a versatile 8-bit CPU with 1 ATagC 51
lash on a monolithic chip, the Atmel AT89C51 is a powerful microcomputer which
rovides a highty flexible and cost effective solution to many embedded control appli-
ations.

{continued)

PDIP

in Configurations

1
2 3g i P00 (ADG)
3 PO.Y {ADY)
4 JP0.2 (AD2)
[ I P03 (ADD)
8 0.4 (AD4)
1 P0.5 (ADS)
[ 2 P0.6 (ADS)
[ 0.7 (ADT)
2 EX VPP
PQFP,TQFP ALEIm
Srwa -
oooo P2.7 {A1S5)
LLzs D P2.8 (A14)
EX TNNTOo gorNAa P2.5 (A13)
CORNER T TS . P24 [A12)
\ afALGZ>LLan . P2.3 (A11)
P2.2 {A10)
A4, 412, S0y 38, 053¢ P21 (AD)
P1.E 1 31 J3P0.4 (AD4) ' P2.0 (A8}
[ 2N K= ] 32 JPo.s (ADS)
Pt.T 3 31 pro.s (ADS)
R8T ] 4 30 QPO.7 (AD7)
AX0) P3.0C] 5 29 DEAIveP
NC T 6 28 NG
TXG) P31 7 27 DALE/PROO
RTS) p8.2] 8 28
AT Py.ACE @ 28 Fam2.7 (A1E)
(10} P3.4 1 10 24 DP2.6 (A14)
{T) Ps.6 14 2 pr2s (M)
12" 4 B gt Y 07 Yy, D Po.4 (AD4)
3P0.5 (ADS)
s5gzesannn: : F1P0.8 (ADS)
< Bpo.T (ADT)
aL - 0anada d
% x e, (RXD) P3.0 EAIvEP
EE a8d-x ue NC
= —oeca (1XD) P3.1 D ALE/PROC
(TRTY) P32 D FSER
(TRTh P33 F1P2.7 (A15)
(TO) P24 [p2.6 (A14)
(T1) P35 222 ::Pz.s (A13}
Gh‘::auﬂf’!ﬂ'
ZTEZanN Y
fesfe dagay
KK opmmmn
Ea 2ascw 0265F-A~12/97
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Semiconductor

Corporahon .l
N“n' 2. g‘

300801 ADC0802 ADCO0B803, ADC0804,
300805 8-Bit uP Compatible A/D Converters

neral Descrlptlon

ADCO801, 'ADC0802, ADCDB03, ADC0B04 and

20805 sre CMOS 8-bit successive approximation A/D
verlers that use & diflecental polentiometic ladder—
lar 1o the 256R products. Thesa converters are de-
ied 1o allow operation with the NSC800 and INS8080A
vative contol bus with TRI-STATE® output lalches di-
ty driving the dats bus, These A/Ds sppaar like momory
ins of 1/0 pocts to the microprocessor and na inter-
ng logic l4 needed.
prentisl analog volage lnputs sliow increasing the com-
rmode rejection snd ofisetting the analog 2er0 Input
age value, |n additon, the voltage relarence input can
1djusted o allow encoding any smaller analog vollage
n 1o the {ull 8 bits of resolution,

atures
ompatible with 8080 uP derivatives—no inleracing
Qlc needed » access ime « 135 ns
a5y Interdfece 1o all microprocessors, of oparales

u Ditlerontial snalog vollage inpuls

x Logic inputs &nd oulputs moet both MOS and TTL velt
age level specifications

x Works with 2,5V {LM326} voltage relecence

x On-chip clock genarator

2 OV lo 5V analog input voltage 1ange with single SV

supply

No zer0 ad|ust required

0.3° standard width 20-pin DIP package

20-pin molded chip carier of small outline package

Oparetlas ratiometically or with § Ype. 2.5 Yo, of sna.

log span sdjusted voltage relerence

Key Speclflcatlons

= Rasolution . 8 bits
n Total error Y, 158, £V, 158 and 21LS8
u Convorsion time ‘ 100 us

-

stand alone® -
plcal Applications
w
ﬁ‘——-——'-—5"{] a "g
:’.‘1 n Thie s b
_"""—"‘"".d i canfl - 1y Il
DEm——r= L ' { N EIITICIE Y]
) R
e 5 :: . . Yari b ] —.1 oL tidg dastl
110 1 3 ” " et '>"“ il . L MCIRA IS
-+ 1. i
" ol .tee ] L .
+ u " AT NS Y] L
" TITL] SN O =
oy {11} " 'Y
(R1] [ R3]}
W ‘;7 - TUN/ T -1
8030 Int
erlace Error Specificatlion {Includes Full-Scale,
Zero Ervor, and Non-Linearity)
8 ——-—+g , Fulk
Part Scale Vaer/2=2.500 Yo | Vare/2= Ho Connection
n
o e Humbaer Adjusted (No Adjustmaents) (Ho Adjustments)
I e o ADC0801| 2V, LS8
bt
m. o S— ADC0802 £ 158
! (I ADC0803{ £, LS8
‘ Y
- ADC0804 21188
ADC080S $1LS9
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le Maxlmun{ Ratings (Notes182)

Asrospace specified devices are ruquired,

Storage Temparature Rango

-85°Ctlo +150°C

e- Hallonal Semiconductor Sales Office/ Package Disslpation s1 Ty = 25°C 875 mi\v
) {or avaliablitty and specilications. £50 SuscepUbility (Note 10) - .. 800V
10e (Yoc) (Note D) . = 6.5v | q i
Lot e Operal ng Aatings (Notes1482)

wol Inputs * ~0.JVio +18Y anas T £ TA L Trax
opdand Outputs, ¢t =0.3V 1o (Voo +0.3V) Te:g'é;‘;g:./:ﬂzq -55C<Ta<+125°C
(Soldedng, 10 seconds) ADC0601/02/03/04LC —4UCETAS +85°C
¢ Package (plastic] 280¢ ADG0BO01/02/03/05LEN —dOCSTAL +85°C
ins Packege (cor'amlc) 300°C ADGOBOALCN CCET, < +70°C
Aount Package ADC0802/03/04LCV ~ ¢CLTas +70°C
Phase (60 seconds) 215°C ADC0802/03/04LCWM CCLTAS+70°C
3 (15 seconds) 2200C Range of Vee 4.5Vpe 106.3 Ve

cal Characterlstlcs

g specifications apply for Vog = § Voc, TS Ta € Taax and I k= 640 kHz unless othorwise spocifiod. .

Parameler Conditlons Min Typ Max Units
"olal Adjusted Ervor {Note 8) wWith Full-Scale Adj.

i (See Section 2.5.2) tY LSS
olal Unadjusled Emor (Note 8) | Vpes/2=2.500Vpog - ey 1S3
olal Adjusted Error (Note 8) With Full-Scale Adj, .

. {See Section 2.5.2) Y L5
otal Unadjusted Emor (Note 8) Vaer/2=2.500 Vpc 1 LS3
olal Unadjusted Ermror {Note 8) Vagr/2-Na Connection S LSS
A Reslstance (Pin 9) ADC0801/02/03/05 2.5 8.0 kN

ADCD804 {Note $} .75 1.1 3]
&hage Range (Note 4) V(+) or V(~) Gnd-0.05 Yoo +0.05 Voo
vMode Error Over Analog Input Voltage 2 Y -3 153
— Range
ly Senshivity Vee™5Vpe £10% Over 1 Y 2% Ls3
i Allowed Vini +) and V(=) .
Voltage Range (Note 4)
strical CHaracterlstics - ..
Q specificationd apply lor Voo = § Vog and Ta = 25°C unless othervise specified,
Paramefer Condillons Min Typ Hax Units
Conversion Time oLk = 640 kHz (Note 6) 103 114 HuS
Conversion Time (Note 5.6) 66 73 1ox
Clock Frequency Yec = 5V, (Nole §) 100 640 1460 kHz
Clock Duty Cycle (Note S} : 40 60 %
Conversion Rale In Free-Running INTR ted 1o WR with 8770 9708 conv/s
Modae =0 Voc. Icrx = 540 kHz
Width ol WH Input {Start Putse Width) | TS =0 Vpe (Note 7) 100 ns
Acceis Time (Delay lrom Falling C =100 pF 135 200 ns
Edge ol R to Output Dats Valid)
TRISTATE Control (Delay C = 10 pF, R = 10k 125 200 ns
fkrom Rising Edge ol RD to (Soe TRI-STATE Test
HIZ State) ” Circuits)
Palay from Falling Edge . 200 450 ns
of WH or RD to Aesel of INTH
Input Capscitance of Logic 5 7.5 pF
Control Inputs
TRISSTATE Output 5 7.5 pF
Capacitance (Oata Butfers) .
IPUTS [Note; CLK IN {Pin 4) ks the lnput of a Schmitt irdqqger circult and ls therelore specified seperataly]
Logical *1* Input Vollage Vec~5.25Vos 2.0 15 Voc
(Except Pin 4 CLK IN)

50802QV/b0802QV/£0800QV/208000V /L 08020V




I »* o ,. .
Eleclrlcal Characlerlsllcs (Continued) , . .
ncw{nq ‘spocifications app}f for Vo = SVpc and Tuin £ Ta £ Tax, unloss olho:wi;o spocifiod, - -
ol l - Paramater N l Conditions l Mln l Typ L Max [ Unts
ROL INPUTS [Note CLK IN (Pin 4)Is the Input of & Schmitt trigge circuit 8nd Is thecelora spocifiod saparaloly] -
} Logks! 0" Input Voltage Yeo=4.75Vpe 08 |. Ve
© 4] (Excepl Pin 4 CLK IN) -
Logical *1" Input Cuent Nu=5Vpe 0.005 1 pACC
(At inputs) : . - —
N st wQV ' - -3 ""0.005 PAQC
| Logical #0" input Cuent Vin=0Voc
(Al Inputs) RIS A T . .
KIN AND CLOCK R B R -
CLK IN (Pin 4) Positive Going G 2.1 3.1 3.5 Voo
Thveshold Vollage R Ly -
CLX IN [Pin 4) Negative s ' o N 1.5 1.8 2.4 Voo
Golng Theeshold Voltage S N 4_
CLK IN (Pin 4) Hysteresis ' 0.6 1.3 2.0 Vee
(Vr+)-(Vr—) -
-(9) Logical “0" CLK R Output lo™ 360 pA 0.4 Voo
; Voltage Vee=4.15 Ve -
-1 Logical *17 CLK R Output lo= —360 pA 2.4 Voc
. Vollage Vee=4.75 Ve - . . : L
A OUTPUTS AND IRTR -
- (0) Logical “0” Output Voltage ‘
Data Outputs | . lour = 1.6 MA, Voo = 4.78 Voo 0.4 Voo
INTH Output lout = 1.0 MA Vg = 4.75 Ve 0.4 Vo
(1) Logical *1* Output Voltage lo= — 360 uA, Ve = 4.75 Voo 2.4 Voo
(1) Logical “1* Output Voltage o= =10 pA, Voo = 4.75 Voc 4.5 Vee
' TRI-STATE Disabled Output Vout =0 Voc ~3 pALC
Leakage {All Dats Butlers) Voutr=5Voe o3 BACC
ace Vout Shon 1o Gnd, To= 25°C 4.5 6 mAec
f VouT Short 1o Ve, Ta = 25°C 5.0 16 mAce
ER SUPPLY ‘
Supply Cument (includes leLx = 640 kHz,
; Ladder Current) VRep/2=NC, Ty =25'C
. and C5 = 5v
ADC0801/02/03/04LCJ/0S ) 1.1 1.8 mA
ADCO804LCN/LCV/LCWM 1.9 2.5 mA

1 Absckie Madmum Ratngt INGCate WTvis Beyond mhich damage 19 B GeviCe may o5, DC 8nd AC stedtC ol 13ecriCaBONS 00 AOL SDON when 0P LY
Aoe bryond s peitad Opers g CONDTDONY,

= Al voluges 0a meanred whih respect W Gnd, Lnless BINerwse s0wcited. The separate A Gnd port +houid shwoyps be weed 10 the D Ged.

A pored dode adats, bemaly, kom Vo 10 Gnd and Mt & lyp<al breahoown vortage of T Voo,

$For Vad =) Ved +] e 6ol outnd code ikl be 0000 0000, Teo onchip dodes m's.duumuulogmgu. BIOCh agram) which wd lore of

1 or 4naiog Igad voRaQes Ore 0004 U0 below round of O CROGe (V0D (reater thun the VoG 1O0d, Be carehd, oy tesbng ol ke Vg tevelts (.5V3 -

 breel 404100 NGt (SV) €an Cauts This inaUA 1006 10 oMt = e10eGiulty al slevated Lemow shres, 4nd Caute oron Io7 4naid] DUt nees Rt scate, T
mmmvwbh‘dmm.ﬂ&mmluhwummloqv.,,doﬂaolucndwMMWN!Mva.NW
dbaeo«oct'looammwaovgcbsvmmmwrmﬂw.laumccmmmwdl.iwvmmnlmm
v, ivtal Wlet arge and foacing, ’

s Aoourscy s guaraiesd at lo ¢ = uOIHLAIMMMhWI OO ACY Can Gegr ods, FOr Wower Cloch i equencied, he duty CyCle bmvls Can B2
MnhvltmmdoﬁhqhmhmdumdoclbwmnlmdhMWMZHH&

Mﬂwlﬁmmm whlcbdmmbum-dbdmunmlcloci-Wuc 478 progeer 10 1Lt The Convenon process, T
quadd W Indernaty Wiched, see Fpre 2 and pection 2.0, ‘
; Tre T5 Irout e ssaumed 10 brach of 1 T sr0be Inoatt and Treretors beming s dependent on 1 WH puire st AN s arty widhe (adss wwITA wdt AOM
rrovied I\ & fesel modd 8nd e stant of Corvervon Iy invbaled by T low 0 Kgh ranwton of e TR puise (see BTieg dagrame),

: Norvs ol thess AVDs requres & 1o achsst [boe socton 1.5.1), TO obtalt Jerp oode sl 0UVer 47ulog Ot vOAAQes 44 3aCh0Nn 1.5 and Fpurv §,

T Vi /2 pint 1€ s Conviar poird ol 4 et 1041kr grder convnecied rom Ve 1 grosnd. tmud-w-t&--cmbrnmtm-n'v'--ﬂ
1ok, Tolal taddet ol o rlance it 1 oum of 1 v epuad tesions, ) ‘
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cal Performance Characterlstics o 1
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Applications (Coninued)

! t |rf Ratlometrlc with Full-Scale Adjust
€300 Interface
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ADC0801/ADC0802/ADC0803/ADC0804/ADCOE

Typical Applications (continued)

Directly Converting a Low-Level Signal

A pP Interfaced Comparator
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Typlcal Applicatlons‘ (Continuad)

Sell-Clecking Multiple A/Ds
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Typical Applications (continueq)

uP Campatible Differential-input Comparator with Pre-Set Vgg (with or without Hysteresls)
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Omit circuitry within the dotted area if
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Handling £ 10V Analog Inputs
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Low-Cost, pP Interfaced, Temperature-to-Digital Converter
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Typical Applications (continued)

Handling £ 5V Analog Inputs
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uP Interlaced Comparator with Hysteresis
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A Low-Cost, 3-Decade Logarithmic Converter
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1y MGal APpPICAUUINS (Continued)

3-Decade Logarithmic A/D Converter
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Typlcal Applications (continea)

Sampling an AC Input Signal
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Functional Description (continued)

*Add U VRee/2 £ 1 Vg with LM358
1o draw 3 mA 1o ground.
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b) Accommodating an Analog Input from

0.5V (Digital Out = =00xgx) to 3.5V
{Digital Cut= FFygx)

FIGURE §. Adapling the A/D Analog Input Voltages to Match an Arbitrary Input Signal Range

\

2.4.2 Reference Accuracy Requirements
The converter can be operated in a ratiometric mode or an
absolute mode. In ratiometric converter applications, the
magnitude of the reference voltage is a factor in both the
output of the source transducer and the output of the A/D
convertar and therefore cancels out in the final digital output
coda. The ADC080S is specified particularly for use In ratio-
metric applications with no adjustments required. In abso-
lute conversion applications, both the Inltial value and the
tempuorature stability of the reference voltage are important
factors In the accuracy of the A/D converter. For Vper/2
voltages of 2.4 Vi nominal velue, initigl errors of 110
mVpe wi! cause convarsion errors of £ 1 LSB due to the
gain of 2 of the Vree/2 input. In reduced span applications,
the initlal value and the stability of the Vagr/2 Input voltage
- become even more important. For example, if the span is
reduced to 2.5V, the analog input LSB voltage value is cor-
respondingly reduced from 20 mV (5V span} to 10 mV and
1 LSB at the Vuer/2 input becomes 5 mV. As can be seen,
this reduces the allowed initial tolerance of the relsrence
voltage and requires correspondingly less absclute change
with temparature variations. Nota that spans smallar than
2.5V place even lighter requirements on the initial accuracy
and stability of the refoerence source.
In general, the magnitude of the reference voltage will re-
quire an initial adjustment. Errors due to an improper valua
of reference voltage appear as full-scale errors in tha A/D
transfar function. IC voltage regulators may be used for ref-
srances if the ambient temperature changes are not exces-
slva. The LM3368 2.5V IC reference diods (from National
Semiconduclor) has a temperature stability of 1.8 mV typ
(6 mV max) over 0°C<Tp< +70°C, Other temporature
range parts are also available.

2.5 Errors and Reference Voltage Adjustments

2.5.1 Zero Error

The zero of the A/D does not require adjustment, it the
minimum analog Input voltage valus, Vinguiny, Is not ground,
-a zero offset can be done. The converter can be made to
output 0000 0000 digital tode for this minimum input voltage
by biasing the A/D V(=) Input at this Vinpuin) value {see
Apolications secticn). This uiiiizes the dilferential mode op-
aration of the A/D.

The zero error of the A/D converter relates to the locatlon
of the first riser of the transfer function and can be mea-
sured by grounding the Vjy (—) input and applying a small
magnitude positive voltage to the Vi (+) input. Z2ero error
is the differance between the actual DC input voltage that is
necessary to just cause an outpul digital code transition
from DOOO ODDO to QOO0 QOC1 and the ideal V4 LSB value
(%2 LSB = 9.8 mV for VRpr/2=2.500 Vo).

2.5.2 Full-Scale

The tull-scale adjusiment can be mada by applying a differ-
ential input voltage that is 1Y, LSB less then the desirad
analog fufl-scale voltage range and then adjusting the mag-
nitude of the VRer/2 input (pin 9 or the Ve supply if pin 9 is
not used) for a digital oulput code that is just changing from
1111 {110 to #9117 1111,

k]




National - .
Semiomductor
Comombon

ﬁeneral Description 2 pot

-The DACDB0S whshm&-bﬂnunlﬂtﬁghl-to—anﬂoq
converter (DAC) featuring a hull scala output curent settling
tma of 150 ns while dissipating only 33 mW with 15V sup-
plias. No reference cunant {ingr) timming is required for
most appications since the full scals output curent is typi-
cally £11SB of 255 Ingr/ 256. Relative accuracies of bet-
ter than $0.19% assure B-bit monotonicity and finearity
whife 2800 levat output current of lass than 4 pA provides
B-bit zero accuracy fof Ipgp2 2 mA. The power supply cur-
rents of the DACOBO08 series are independent of bit codes,
and exhbits essantlally constant device characteristios over
the antire supply voltage range.

The DACO808 will interface directly with popular TTL, DTL
or CMOS logic levels, and is a direct replacement for the

fACOBOB DACOBOT DAC0806 8-Blt DIA Converters

OIS (SR LA

VS L :.:

" MC1SOR/MG1408. For uqhu tpeed !Ppﬂcallons sen
DACDS00 data sheet.

Features .
. Reolative accuracy: +0, 18% orror ma.ximum (DAOOBOB)
u Full scale current match: £+ 1 LSB typ

‘@ 7 and 8-bif pocuracy avallable (DACQB07, DAC0806)

M Fast sottling time: 150 ns typ

[ ] Notirrvedlno digital irpuu are TTL and CMOS cornpeu-

l et T LTS I SN B

lkl-“l speed mdtlplying inpug ‘slew rate: 8 mA/ps

u Power supply voltage renge: £ 4.5V to 118V

A Low power consumption: 33 mW @ £ 5V

Block and Connection Diagrams
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Ordering information

s Y
: DuaHn-Line Package
P mmarenH U [ conrtniatita
=3%  OrderNumber "™ Frmria
DACD808, DACOS07,  Yu=k o P
or DACDOS08 " ~--i C L'—'-v,
Ses NS Package .Y wwu 12 -
Numbaer J18A, ' : "
ore  MISA or N1BA . L
af s LW
—0 courtn Y 3 o
TL/H/$887 -1 Tor Wi TL/H/B887 -2

TUH/S887- 13

| OPERATING TEMPERATURE
RANGE

ACCURACY

ORDER NUMBERS

J PACKAGE (J15A)*

N PACKAGE (N1BA)*

50 PACKAGE (M16A)

B-b i ~55'C<«Tas —125°C
8- | CeTas =75C
T-b 5 O'CaTag =-75°C
6-b° 0'CsTas —~75°C

DAC0808LY ' MC1508L8
DACOB0BLCY; MC1406LE
DAC0807LC) ' MC1408L7
DAC0806LCJ MC1408L6

DACO80BLCN ' MC1408P8

DACOBOBLCM
DACOBO7LCN| MC1408P7 DACO807LCM
DACOSUSLCNIMC1408P6 DACQBOSLCM

|
|
i
l
|
!

‘NOte. Tt o#s May Do OF0ered by us~g #ilher ofder humber,

90802YQ/20800V3/30802%
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L g “Absolute Maximum Ratings ot 1) SRR
- H Mittory/Agrospace specified devices are required, Siorage Temperaturs Rangs - i
B~ contact the National Semiconduttor Sales Otfice/ Lead Temp. (Soidering, 10 seoonds)
- Distritators formlltbnhy and spodﬂuﬂom._ . n _ Duskin-Line Package (Plastic) e
Bl romseriom A g 200D Mﬂ..,.“";,,“*wm e
= DC
_ § Vee . —18 Vpg Vapor Phase (60 laconds) o
Q | | Digital input Voltage, VS-V12 . 1—=10Vpcto #18Vpe roteiiz ~ lnfrared (15 seconds). v
«© Applied Output Voltege, Vo -1iVpoto +18Vpe '+ :
=1 - .
& | Reference Curant, 14 ... BmA " 9',9:3‘:?;9 Raﬂngs CoT .‘ru'm-".r"‘s‘.r‘
Q| Reterence Ampifier Inputs, V14, v15‘ L VooVee BD"APeooaoaL angs e —ECSTAS Hz‘g’% E:
Q| PowerDissipation (Note 3) et DAOOBOBLCSories o D:TAs +7s-c ;

ESD Susceptiblity (Note4) .~ """ U LTBD whienn b

el e 1\:\""’!0
. EIEL

IR A

" Electrical Characterlstlcs h 2 o e 3
(Voc = 5V, Vee = — 15 Vpo. VRes/R14 = zm&aaouaoa TA 22gme o ¥ 125°C, DACOBOBC, nAcoeo:'c DAoosoec. TA
= 0°C to +75°C, and all digital inpuls at high logic leve] unless otherwise noted.) . X

Symbol Parameter . . ‘4 3+ Conditions ;. - | Min Typ : Mu . .‘
A Relative Accuracy {Emor Relative Foued) T % g
1o Fult Scale lg) ey o . R R
DACOB08L (LM1508-8), ' - 10 1% L 3 k
DACOB0BLC (LM1408-8) N I B |
DACOBO7LC {LM1408-7), (Note 6} . 1 £0.39 % g
DACO0806LC (LM1408-6), (Note 5) N R Lt +0.78 %
Settling Time to Within 14, LSB Ta=25"C (Note 8), i 150 ne
{Includes tp ) (F'Ms) R
L.ty | Propagation Delay Time : | Ti = 25°C, (Foure &) 30 100 m 11
TClg Output Full Scale Current Dritt . y £20 ‘ ppe G !
MS8 Digitat input Logic Levels {Figure 3) . I
Vi High Level, Logic “1" - 2 E Voc
Vi Low Level, Logic "0 | L 0.8 Voo
MsB Digital Input Current {Figure 3) . T
High Level Viy = 6V ) 0.040 mA ot
Low Level Vi = 08V, - ~-0.003 |. —0B mA
lis Reference irput Bias Current (Figurs 3) ~1 -3 pA .
Output Current Range - (Figwre3) - .
| Vee = -8V 0 20 Co21 mA
Ve = ~16V,Ta=25C | 0 20 42 mA "
lo Cuipwt Current Vrer = 2000V, b
R14 = 10001, ol
; Fgure 3} 1.8 1.99 21 mA
Qutput Current. Ali Bits Low (Figure 3} o] 4 uA
i Output Voltage Compliance {Note 2) E £ 0.19%, Ta = 25C
Vep™ -5V lncr=1mA -0.55 404 Vi
Vee Below — 10V -50, +04 Ve
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I cirical Charactenstics {Contiued andty -1:*" ARG

= §V,Veg = —15Voc, VRer/R14 = zm&mu- rm*mmmc.omrc.mr.
O’Cto +75'C.andaﬂdlgﬂallnwuathghlogchvdmmw

- Pargmeter § i CondRions Min Typ Max Units
Reference Current Slew Rate ‘{Fﬁ.na) R 4 8 ’ mA/us
~ Output Current Power Supply | = =5V < Vge < ~185V, "' : 0.05 27 pAIY
Sensitivity- - R '
Power Supply Cutrent (Al Bhts | (Figue) @ -~ - -«
Low) - T L . ‘
N R 23 22 mA
: e D ] -3 -13 mA
t | PowerSupply VoltageRange |. Ta = 25°C, (Figure 3) | A ‘
" L —4s | -15 —165 Voc
Power Dissipation 4 ' .
All Bits Low Voc = 8V, Vgg = —~5V | o R X 170 mw
: T : vec V. Veg b -igy | 108 308 mw
o AIBHs High 15v.vgg- -8y . 60 mw
- ' vcc-wv = — 15V {60 mw

T ose 1: Mmesmnmmmw.”“-m mwlcmmmmmmww
1. e devios beyond s oparawyg . &

;- et & AANge Control i ot recaired. '."-" - E
. liohtMWMMMMuMnmmHlmnwuanmmu- Ta The madmum
slowshie power dissipation at any temperatirs 8 Pp = (T gy = Ta)# 3 o the susuber gvan 1t Ao ADechAs Miskomium Ratings, whichever Is lowse, For thi

dovice, Tuuax = 125°C, and ¥ tydcal preton-1o-amteert Purwl regieipnes of g aal-s-2ne J paokage when P board mourmad lg 100°C/W., For the dusl-in-
" tne N package, Whis nurnber increases 6 175°Crw and ior the smadl culling U pacimpe Ty sandae iy 100MCHW,

" Siole &: Human body model, 100 pF dacharged Tvougn o 1.3 &N realstor, -
% m&nmwm«.mbmnumdmm el
Nota & Al bits twiched o

' mnwmlunDAmeWnummm“mmma«mtmmummwum

' Typlcal Application ' A

IR

TLohrerpt Ly

FIGURE 1. - 10V Gutput Digital (o Analog Converter {Note 7)
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