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ABSTRACT

This project present the invention of the plotter which is controlled by
microcontroller using two stepping motors as machanic control. The plotter has been
disigned to have a high capability. This process depend on micro-step movement of the
stépping motors.

The plotter operates by controlling Micro processor Z-80 which is a CPU
(Control  Processing Unit).The plotter recieves HPGL (Hewlett Packard Graphic
Language) from PC (Personal Computer) via parallel port.Then it convert the
information into a pluse signal in order to control the plotter.This plotter is only

accessible for A3 and A4 paper size.
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Tdsunsunameumstululnsaay 1,600 anilaaseu

1;%%%% THIS IS PROGRAM DRIVE MICROSTEP 1600 STEP PER ROUND ¥****

2 2000 . .ORG 2000H

3 ***%* DORT #1 BO~B3 ***%

4 00BO .= PORT_Al: EQU BOH

5 00B1 PORT_Bl: EQU BlH

6 00B2 PORT_Cl: EQU B2H

7 00B3 CONT_P1: EQU B3E

9 **%* DORT #2 CO-C3 ***+*

10 00co PORT_A2: EQU COH

11 ooc1l PORT_B2: EQU C1lH

12 00c2 PORT _C2: EQU C2H

13 00c3 ) CONT P2: EQU C3H

14 ; **** TABRLE OF SHAPE ****

15 ; SHAPE EQU 8000H

16 ;Rkkkkkkkk* STEP OF VOLTAGE ( 16 V. ) *kkkhkkkkkkix

17 0000 STEPO: EQU OOH ;( O V. )
18 0070 STEPl: EQU 70H ;( 4 V. )
20 008A STEP2: EQU S8AH ;( 8 V. )
21 00A3 STEP3: EQU A3H ;( 12 V. )
23 00CO STEP4: EQU COH ;( 16 V. )
24 ; **** NUMBER OF STEPPER AND PHASE *¥**%*
25 8020 SP11: EQU 8020H
26 8021 SP12: EQU 8021H
27 8022 SP13: EQU 8022H
28 8023 SP14: EQU 8023H
29 8024 SpP21: EQU 8024H
30 8025 Sp22: EQU 8025H
31 8026 SpP23: EQU 8026H

32 8027 Sp24: EQU 8027H

33 8028 COUNT_STEP1l: EQU 8028H; Count Upper step 1
34 ;COUNT_STEP2: EQU 8029H ; Count Upper step 2
35 802A SEI_E;RI: EQU 802AH ;SET '0' FOR 'l' REV
36 ;SET_F R2: EQU 802BH ; SET '0'FOR 'l'REV
37 802C SET_F R3: EQU 802CH ; Slowly

38 802D SET F_R4: EQU 802DH ; Fast



39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75

65

R e e I e T 2 e Ty )
FhREkRkR AR RARANY MATN PROGRAM **kkdkrkrrhrhhddrhir

(22222222222 iR issssssissiassss sttt sssd s

2000 MAIN:

2000 3E 88 LD A,88H ; Set control word 8255#B0-B3
2002 D3 B3 ouT (CONT_P1) ,A

2004 3E 99 LD A,99H ; Set control word 8255#c0-C3
2006 D3 €3 OouT (CONT_?Z),A

*hkkkkkkkkkk SHAPE *hdkkhkr

2008 DD210080 LD IX,8000H

*hkRIkRIRN* STEP O *rhkhkrkkhdrnn

200C  3E 00 D A,STEPO

200E DD 77 00 LD (IX+00H) ,A
2011 DD 77 01 LD (IX+01H) ,A
2014 DD 77 02 LD (IX+02H) ,A
2017 DD 77 03 LD (IX+03H) ,A
201A DD 77 04 LD (IX+04H) ,A
201D DD 77 05 LD (IX+05H) ,A
2020 DD 77 06 LD (IX+06H) ,A
2023 DD 77 07 LD (IX+07H) ,A
2026 DD 77 08 LD (IX+08H) ,A
2029 DD 77 09 LD (IX+09H) ,A
202¢ DD 77 OA LD (IX+0AH) ,A
202F DD 77 OB LD (IX+0BH) ,A
2032 DD 77 0C LD (IX+0CH) ,A
2035 DD 77 0D LD (IX+ODH) ,A
2038 DD 77 OE LD (IX+0EH) ,A
2038 DD 77 OF LD (IX+OFH) ,A

LD

203E DD 77 10 (IX+10H) ,A

Thkkkkkkhkkkhhkhkkk SQTEP] *hkkkkkrkkbhhrrrrhihr

2041 3E 70 LD A,STEP1l
2043 Db 77 11 LD (IX+11H) ,A.
2046 DD 77 1F LD (IX+1FH) ,A

*hkkkkkkkhkkkkk® STEPD *hkhkkkhkhkdrrhhhkhrir
2049 3E 8A LD A,STEP2
204B DD 77 12 LD (IX+12H) ,A
204E DD 77 1lE LD (IX+1EH) ,A



76
77
78
79
80
81
82
83
84

85

86
87
88
89
90
91
92
93
94
95
96
97
98
99
100
101
102
103
104
105
106
107
108
108
110
111
112
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khkkkkkkkkkhkhkkhk SGTEPI *hkkkkkkkkkbkkhhhhdd

2051 3E A3 LD A,STEP3
2053 DD 77 13 1D (IX+13H) ,A
2056 DD 77" 1D LD (IX+1DH) ,A

hkkhkkkhkkkhkkdkdhkhk STEPYL *hkkhkhdkhkkhhdddddhd

2059 3E CO LD A,STEP4

2058 DD 77 14 ID (IX+14H) ,A
205E DD 77 15 1D (IX+15H) ,A
2061 DD 77 16 LD (IX+16H) ,A
2064 DD 77 17 LD (IX+17H) ,A
2067 DD 77 18 ID (IX+18H) ,A
206A DD 77 19 ID (IX+19H) ,A
206D DD 77 1A LD (IX+1AH) ,A
2070 DD 77 1B 1D (IX+1BH) ,A
2073 DD 77 1C 1D (IX+1CH) ,A

kkkkkkkkkkkkkk* SGET PARAMETER STEPPER] *%**%kkidddddhhiihiidhk

2076  3E 00 LD  A,00H  ;0=FOR 1=REW
2078 32 2A 80 LD (SET_F R1) ,A
2078 32 2C 80 LD (SET_F_R3) ,A
207E 32 2D 80 LD (SET_F_R4) ,A

* KAk khkhkrrrkrhbkhbhbbhrrhbhkbhrrkhkbkrhrkhkhhkhrhhhkhhdirdhi

**x**k**% SET FEEE STATUS OF STEPPEL,2 ***a**¥kasx
2081 CD AA 21 CALL FREE

***********************f***j**********************

; ¥ % J¢ % dr o o d I % % dr I o ke ko OFF_SET drdrddrdrdrk ik ddddkdkd

2084 CD 23 24 CALL  PEN
2087 CD OA 23 CALL  OFF SET
208A CD AA 21 CALL  FREE
208D CD 23 24 CALL  PEN

[22222222222222 2222222222222 isdistnss s s

whkkkkkkkkkkkk SCAN KEY *hhkkrkhkwkhkhhhhhk

2090 DB C2 SCAN RKEY: IN A, (PORT_C2)
;CP 01H
;JP Z,PAUSE

2092 FE 02 CcP 02H

2094 CA 41 24 JpP Z,0F_SET



113
114
115
116
117
118
119
121
122
123
124
125
126
127
128
129
130
131
132
133
134
135
136
137
138
139
141
142
143
144
145
156
147
148
150
151
152

2097
2099

208C
209E
20A1

.

20A4
20A8
20AA
20AD
20B0
2081
20B4
20B7
20B8
20B9
20BB
20BD
20BF
20cC1
20C3
20C7
20ca
20CD
20CE
20CF
20D1
20D3
20D5
20D7
20D9
20DC

FE
CA

FE
CA
Cc3

04
50 24

20
FC 21
90 20

ED5B2880

26
CD
3A
47
CDh
32
6F
7E
D3
3E
D3
3E
D3
3A
CD
32
6F
7E
D3
3E
D3
3E
D3
3A
47

80
DB 21
20 80

73 21
20 80

BO
01
Bl
00
Bl
21
73 21
21 80

BO
02
Bl
00
Bl
22 80
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RE_OFSET: cp 04H

Jp- Z,START ; In data from. computer
RE_START: ; CP 08H

; JP Z,A4 .

CcP 20H

Jp %,TEST_SLOW

RE_SLOW: JP SCAN KEY

; ®ERKKKAKXKANS* END SCAN KEY F¥kdkhhdhddkhhdkhins

; *kk¥kkkxkkkkk ROTATE STEPPER 1,2 **k*kkhkkkdhdn

; STEPPER 1
LD DE, (COUNT_STEP1) ; Counter step
LD H,80H ; Set index

CALL ORIGIN

LOOP1: D A, (SP11)

1D B,A

CALL CH F Rl ;Set forward or reword
LD (sPl1l) ,a

LD L,A

LD A, (HL)

OUT  (PORT_Al) ,A

D A,01H ; Clock of bufferll stepperl
oUT  (PORT_B1) ,A

ID , A,00H ;Clear clock of bufferllstepperl
OUT  (PORT B1) ,A '

Db B,A

CALL CHE F Rl

LD (sp12) ,A

LD L,A

D A, (HL)

oUT  (PORT_Al) ,A

1D A,02H ; Clock of bufferl2 stepperl

OUT  (PORT_B1) ,A

LD A,00H ;Clear clock of bufferl2 stepperl
ouT (PORT_B1) ,A

LD A, (SP13)

LD B,A



153 20DD
154 20E0
155 20E3
156 20E4
157 20ES
158 20E7
159 20E9
160 20EB
161 20ED
163 20EF
164 20F2
165 20F3
166 20F6
167 20FS
168 20FA
169 20FB
170 20FD
stepperl

171 20FF
172 2101
173 2103
174 2105
175

176 2105
177 2108
178 2109
179 210cC
180 210F
181 2110
182 2111
183 2113
184 2115
185 2117
186 2118
187 211B
188 211E
189 211F

CD
32
6F
TE
D3
3E
D3
3E
D3
3a
47
CD
32
6F

D3
3E

D3
3E
D3

3A
47
CD
32
6F
1E
D3
3E
D3
3E
D3
3Aa
47

73 21
22 80

BO
04
Bl
00
Bl
23 80

73 21
23 80

BO
08

Bl
00
Bl

24 80

73 21
24 80

BO
10
Bl
00
Bl
25 80

73 21
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CALL CH F R1

D (SpP13) ,A

LD L,A

LD A, (HL)

ouT (PORT_Al) ,X

D A,04H ; Clock of bufferl3 stepperl
ouT (PORT_B1) ,A

LD A,00H: ;Clear clock of bufferl3 steppexl
ouT (PORT_B1) ,A

LD A, (5P14)

1D B,A

CALL CH F R1

D (sp14) ,A

LD L,A

LD A, (HL)

oUT (PORT A1) ,A

LD A,08H ; Clock of bufferld
ouT (PORT_B1) ,A

LD A,00H; Clear clock of bufferld stepperl
ouT (PORT_B1) ,A

; STEPPER 2

D A, (sp21)

LD B,A

CALL CH F R1

D (spP21) ,A

LD L,A

1D A, (HL)

ouT (PORT_Al) ,A

LD A,10H; Clock of buffer2l stepper2
ouT (PORT_B1) ,A

b A,00H ; Clear clock of buffer2lstepper2
ouT (PORT_B1) ,A

LD A, (SP22)

1D B,A

CALL CH F Rl
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180 2122 32 25 80 11D (sp22) ,A

191 2125 6F LD L,A

192 2126 7E D A, (HL)

193 2127 D3 BO ouT (PORT Al) ,A

194 2129 3E 20 LD A,20B; Clock of buffer22 stepper2

195 212B D3 Bl ouT (PORT B1) ,A

196 212D 3E 00 LD A,00H ;Clear clock of buffer22 stepper2
197 212F D3 Bl ouT (PORT_B1) ,A

198 2131 3A 26 80 LD A, (SP23)
199 2134 47 ID B,A
200 2135 CD 73 21 CALL CH F Rl

201 2138 32 26 80 ID (sp23) ,A

202 213B 6F LD L,A

203 213C 7E D A, (HL)

204 213D D3 BO ouT (PORT_A1l) ,A

205 213F 3E 40 LD A,40H ; Clock of buffer23 stepper2
206 2141 D3 Bl ouT (PORT_BI),A

207 2143 3E 00 LD A,00H ;Clear clock of buffer23 stepper2
208 2145 D3 Bl ouT (PORT_B1) ,A

209 2147 3A 27 80 LD A, (SP24)
210 214a 47 LD A, (SP24)
211 214B CD 73 21 CALL CH F Rl

212 214E 32 27 80 LD (sp24) ,A

213 2151 6F LD L,Aa

214 2152 TE LD A, (HL)

215 2153 D3 BO ouT (PORT_Al) ,A

216 2155 3E 80 LD A,80H ; Clock of buffer24 steppexr2
217 2157 D3 Bl ouT (PORT Bl) ,A

218 2159 3E 00 ID A,00H

219 215B D3 ‘Bl ouT (PORT_B1) ,A ; Clear clock of buffer2s
220 ; DELAY STEPPER ROTATE

221 215D 01 01 00 1D BC,0001H ; Volume Delay
222 2160 0B SUBl: DEC BC

223 2161 78 LD A,B

224 2162 Bl OR c

225 2163 20 FB JR NZ,SUB1l

226 2165 3E 03 LD A,03H ; Clock of buffer state 2



227
228
229
230
231
232
233
234
235
236
237

238
step

239
240
241
242
246
247
248
249
250
251
252
253
254
255
256
257
258
259
260
261
262
263
264
265
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2167 D3 B2 ouT (PORTLFI),A
2169 3E 00 LD A,00B ; Clear clock of buffer state 2
216B D3 B2 ouT (PORT_CI),A
216D
*%%*+* CHECK COUNTER OF STEP ****%*tx
216p F
; DEC DE
H LD A,D
; OR E
; JR  Z,STOP_STEP
216D CD 7D 21 CALL S_FOR REW1
2170 C3 AD 20 JP LOOP1 ; Origin new

*hkkkhhhkhkhkhkhhhkdkkkdddihkdhhiihdkiiddiikiikkk

;********* SET FORWARD OR REWORD *¥**Xx¥k Xk
2173 3A 2A 80 CH_F R1:LD A, (SET_F_R1)
2176 FE 00 CP 00H
2178 28 26 JR Z,ROT_REW1
217A €3 96 21 JP ROT FOR1

217D DB B2 S_FOR REWl: IN A, (PORT_C1)

217F E6 30 AND  30H

2181 FE 10 CP  10H

2183 28 05 JR  Z,S_FORL

2185 FE 20 CP  20H

2187 28 07 JR  Z,S_REW1

2189  C9 RET

218A  3E 01 S_FORL: LD A,01H ; '1' FORWARD

218C 32 2A 80 LD (SET_F R1),A

218F 9 RET

2190  3E 00 S_REWL: LD A,00H ; '0' REWORD
2192 32 2A 80 LD (SET_F_R1),A

2195 €9 RET

*¥*xkkx*x L,OOP INPUT 32 INPUT ROTATE FORWARD*****%

2196 78 ROT_FOR1: LD A,B
2197 3C INC A ; Rotate forward
2198 FE 20 CP 20H

219A 28 01 JR Z,SET_FOR1
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266 219¢C C9 RET

267 219D 3E 00 SET FOR1: 1D A,00H

268 219F (o]} RET

269 LA R L s R R R R R R,

270 ; ¥*¥x¥k* TOOP INPUT 32 INPUT ROTATE REWORD **%%¥x

271 L

272 21A0 78 ROT REWl: LD A,B

273 21A1 3D DEC A

274 21A2 FE CP FFH

275 21a4 28 01 JR Z,SET_REW1l

276 21a6 (of°] RET

277 21A7 3E 1F SET REWl: 1D A,lFH

278 21A9 c9 RET

IR R R R e e S S S S S R L L]

280 GHHRAHRBRRARNAARARARRABRRRRIRHRERBRRR RGO RO B U BB RN BRI

28] SO assss0000055555555555555555555558555555558893

282 ;*kkkkkhkAXXXX****k*k*k X DROGRAM SUB ROUTINE *¥Xrkskhkkhhhhkthnkdhhn

283 PSP assssss050555555555555555555555555558855883

284 HEHHHRBURERNBHBRERIBHRARIBARRBRRARRR RO BRI BURGR BB RERRA RN B BY

285 ; ***x*k*** SET FEEE STATUS OF STEPPEL,2 ***kdkax¥

P IR At Al e R R Ry R Y L 2]

287 ; stepperl

288 21AA 3E 00 FREE: LD A,00H ; Status clear
voltage

289 21AC D3 BO ouT (PORT_Al) ,A

290 21AE 3E 01 LD A,01H

291 21BO D3 Bl ouT (PORT B1) ,A

292 21B2

293 21B2 3E 02 LD A,02H

294 21B4 D3 Bl OUT  (PORT_B1) ,A

295 21B6 3E 04 LD A:,04H

296 21BS8 D3 Bl ouT (PORT B1) ,A

297 21BA 3E 08 LD A,08H

298 21BC D3 Bl ouT (PORT_B1) ,A

299 ;stepper 2

300 21BE 3E 00 LD A,00H ; Status clear voltage

301 21co D3 BO ouT (PORT_Al) ,A



302
303
304
305
306
307
308
308
310
311
312
313
314
315
316
317
318
319
320
321
322
323
324
335
336
337
338
339
340
341
342
343
344
345
346
347
348

21C2
21c4
21c6
21c6
21c8
21ca
21cc
21CE
21D0
21D2
21D4
21D6
21D8
21DA

3E
D3

3E
D3
3E
D3
3E
D3
3E
D3
3E
D3

c9

10

Bl

20
Bl
40
Bl
80
Bl
01
B2
02
B2

ouT

ouT

D

oUT

ouT

ouT

ouT
RET
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A,10H
(PORT_B1) ,A

A,20H

(PORT_B1) ,A

A,40H

(PORT B1) ,A

A,80H

(PORT_B1) ,A

A,01lH ; Clock of IC 74573 of stepper 1
(PORT_C1) ,A

A,02H; Clock of IC 74573 of stepper 2
(PORT C1) ,A

;********************** END FREE dhhkhkkhkhkkkkhrhkhkkhkbkhkbkdhdhdd

**kkk**A** X% *SET ORIGIN ROTATE OF STEPPERL ,2***¥**¥kkkkktsx

*kkkk*kk**x SHIFT PHASE OF SEGNAL DRIVE STEPPER **¥¥¥¥%x#%

21DB
21DB
21DD
21E0
21E3
21E5
21E8
21EB
21ED
21F0
21F3
21F5
21F8
21FB

3E
32
32
3E
32
32
3E
32
32
3E
32
32

c9

08
20
24
00
21
25
18
22
26
10
23
27

80
80

80
80

80
80

80
80

E 6 6B

@6 EBEEBEEEEEGSE

T

ORIGIN:
A,08H
(spll) ,A
(sP21) ,A
A,00H
(sPi2) ,A
(sp22) ,A
A,18H
(sp13) ,A
(sp23) ,A
A,10H
(spl4) ,A
(SpP24) ,A

;Origin

v g o dr de g ke de de de dr e ke ok e ke ke e ORIGIIN hhkhkhhkhhkhhkhhkhhhhrhhw

s*kkkkk*kk* TEST MICRO STEP DRIVE (Slowly) ****xkkkksx

21FC

21FC
21FE

TEST_SLOW:
26 80 D’
CD DB 21 CALL

; STEPPER 1
H,80H ; Set index
ORIGIN



347 21FcC 26
348 21FE CD
349 2201 3A
350 2204 47
351 2208 CD
352 2208 32
353 220B 6F
354 220c 7E
355 220D D3
356 220F 3E
stepperl
357 2211 D3
358 2213 3E
bufferll stepperil
359 2215 D3
360 2217 3a
361 221a 47
362 221B CD
363 221E 32
364 2221 6F
365 2222 7E
366 2223 D3
367 2225 3E
368 2227 D3
369 2229 3E
370 2228 D3
371 222D 3A
372 2230 47
373 2231 CD
374 2234 32
375 2237 6F
376 2238 7E
377 2239 D3
378 223B 3E
379 223D D3
380 223F 3E
381 2241 D3

80
DB
20

CD
20

BO
01

B1
00

Bl
21

CD
21

BO
02
Bl
00
Bl
22

CD
22

BO
04
Bl
00
Bl

21
80

22
80

80

22
80

80

22
80

CALL
LOOP2:

CALL

E 6 E

ouT

ouT

ouT

CALL

6 B

ouT

ouT

ouT
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H,80H ; Set index

ORIGIN

LD A, (SP11)

B,A

CH_F R3 ;Set forward or reword
(sp11) ,a

L,A
A, (HL)

(PORT A1) ,A
A,01H ; Clock of bufferill

(PORT_B1) ,A
A,00H ; Clear clock of

(PORT B1) ,A

A, (SP12)

B,A

CH_F R3

(sp12) ,A

L,A

A, (HL)

(PORT_A1) ,A

A,02H ; Clock of bufferl2 stepperl
(PORT_B1) ,A

~A,00H ; Clear clock of bufferi2stepperil

(PORT B1),A

A, (sP13)

B,A

CH_F R3

(SP13) ,A

L,A

A, (BL)

(PORT_Al) ,A

A,04H ; Clock of bufferl3 stepperl
(PORT B1) ,A

A,00H ; Clear clock of bufferli3stepperl
(PORT Bl1) ,A



382
383
384
385
386
387
388
389
390
391
392
393
394
385
396
397
398
393
400
401
402
403
404
405
406
407
408
409
410
411
412
413
414
415
416
417
418

2243
2246
2247
224A
224D
224E
224F
2251
2253
2255
2257
2259

2259
225C
225D
2260
2263
2264
2265
2267
2269
226B
226D
226F
2272
2273
2276
2279
2273
2278
227D
227F
2281
2283
2285
2288

3Aa
47
CD
32
6F
7E
D3
3E
D3
3E
D3

3A
47
CD
32
6F
7E
D3
3E
D3
3E
D3
3a
47
CD
32
6F

D3
3E
D3
3E
D3
3A
47

23

CD

23

BO
08
Bl
00
Bl

CD
24

BO
10
Bl
00
Bl
25

CD
25

BO
20
Bl
00
Bl
26

80

22
80

80

22
80

80

22
80

80
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LD A, (SP14)
LD B,A
CALL CH_F R3
LD (spl14) ,A
LD L,Aa
LD A, (BHL)
OUT  (PORT_Al) ,A
LD A,08H ;Clock of bufferl4 stepperl
OUT  (PORT B1) ,A
LD A,00H ;Clear clock of bufferl4stepperl
OUT  (PORT B1) ,A
; STEPPER 2
LD A, (SP21)
LD B,A
CALL CH_E_RB
LD (sp21) ,A
LD L,A
LD A, (HL)
ouT (PORT A1) ,A
LD A,10H ; Clock of buffer2l stepper2
OUT  (PORT_B1) ,A
LD A,00B ; Clear clock of buffer2lstepper2
ouT (PORT_BI),A
LD A, (SP22)
LD B,A
CALL CH_F R3
LD (sp22) ,aA
LD L,A
LD A, (HL)
OUT  (PORT_Al) ,A
LD A,20H ; Clock of buffer22 stepper2
OUT  (PORT B1) ,A
LD A,00H ; Clear clock of buffer22stepper?
ouT (PORT B1) ,A
LD A, (Sp23)
LD B,A



418 2289
420 228cC
421 228F
422 2290
423 2291
424 22983
425 2295
426 2297
427 2299
428 229B
429 229E
430 229F
431 22A2
432 22A5
433 2246
434 22a7
435 22A9
stepper?2
436 22AB
437 22AD
438 22AF
stepper2

439

440 22B1
441 22B4
442 22BS
443 22B6
444 22B7
445 22B9S
446 22BB
447 22BD
448 22BF
449 22cC1
450 22C1
451

452 22c4
453 22C6

CD
32
6F
TE
D3
3E
D3
3E
D3
3a
47
CD
32
6F
78
D3
3E

D3
3E
D3

01
0B
78
Bl
20
3E
D3
3E
D3

CD

DB

75

CD 22 CALL CH_F R3

26

BO
40
B1
00
Bl
27

CD
27

BO
80

Bl
00
Bl

FF

03
B2
00
B2

D7

c2
01

80

80

22
80

22

LD

LD

LD

ouT

ouT

ouT

ouT

ouT

SUB2:

OR

ouT

ouT

CALL

IN
Ccp

(sp23) ,A

L,A

A, (HL)

(PORT_A1) ,A

A,40H; Clock of buffer23 stepper2
(PORT B1) ,A

A,00H ;Clear clock of buffer23 stepper2
(PORT_B1) ,A

A, (SP24)

B,A

CH_F R3

(sp24) ,A

L,A

A, (HL)

(PORT A1) ,A

A,80H ; Clock of buffer24

(PORT_B1) ,A
A,00H

(PORT_B1) ,A ; Clear clock of buffexr25

; DELAY STEPPER ROTATE SLOWLY

BC,FFFFH ; Volume belay
DEC BC
A,B
o]
NZ , SUB2
A,03H; Clock of buffer state2
(PORT_C1) ,A
A,00H; Clear clock of buffer state 2
(PORT_C1) ,A

S_FOR_REW3

A, (PORT_C2)
01lH ; Rey PAUSE
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454 22cs8 28 3Aa JR Z ,END_SLOW

455 22ca c3 01 22 Jp LOoOP2 ; Origin new step slowly
457 ; LAR AR RS R AR R R RS R Y R P R P R R ]

458 ;********* SET FORWARD OR REWORD ***%*k%kkkhkk*k

459 22cCD 3A 2C 80 CH_F R3: LD A, (SET_F _R3)

460 22D0 FE 00 CP 00H

461 22Dp2 28 26 JR Z,ROT_REW3

462 22D4 C3 FO 22 Jp ROT_FOR3

463 22D7 DB B2 S _FOR REW3: IN A, (PORT Cl)

464 22D9 E6 30 AND  30H

465 22DB FE 10 CP 10H

466 22DD 28 05 JR  Z,S_FOR3

467 22DF FE 20 cCP  20H

468 22E1 28 07 JR  Z,S_REW3

469 22E3  C9 RET

470 22E4 3E 01 S_FOR3: LD A,01H ; '1l' FORWARD

471 22E6 32 2C 80 LD (SET_F R3) ,A

472 22E9 C9 RET

473 22EA  3E 00 S_REW3: 1D A,00H ; '0' REWORD
474 22EC 32 2C 80 LD (SET F R3),A

475 22EF c9 RET

476 ; ¥¥¥*x*%x LOOP INPUT 32 INPUT ROTATE FORWARD**+*k#%
477 22F0 78 ROT_FOR3: LD A,B

478 22F1 3cC INC A ; Rotate forwaxd

479 22F2 FE 20 CP 20H

480 22F4 28 01 JR Z,SET_FOR3

481 22F6 (o] RET

482 22F7 3E 00 SET_FOR3: LD A,00H

483 22F9 (o] RET

484 PR . 2 222222l
485 ; **%*¥%% LOOP INPUT 32 INPUT ROTATE REWORD *****%
486 22FA 78 ROT _REW3: LD A,B

487 22FB 3D DEC A

488 22FC FE FF cp FFH

489 22FE 28 01 JR Z,SET_REW3

490 2300 o] RET

491 2301 3E 1F SET_REW3: LD A,l1FH
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492 2303 (03] RET

493 ; KEEKKEKRRR R Rk kAR ARk kkkkkkkk kR kR R ARk k ok
494 2304 CD AA 21 END_SLOW: CALL FREE

495 2307 C3 Al 20 JP RE_SLOW

496 jREkkkkkkkkkkkkkkk* END TEST SLOW *r*ksdkkhrdhsnsrn
497 ; khkkkkkkkkkkkkkkkhkkkkkk OFF SET *hhkhrkhkrdhhrhhdkrs
498 PR e e L
493 230A OFF SET:

500 ; STEPPER 1

501 230A CD DB 21 CALL ORIGIN

502 230D 26 80 LD H,80H ; Set index

503 230F 16 00 LD D,00H ; Set keap pen head

504 2311 1E 01 LD E,01H ; IF D = E keep

505 2313 3A 20 B0 LOOP3: LD A, (SP11)

506 2316 47 LD B,A

507 2317 CD DD 23 CALL CH F R4 ;Set forward or reword
508 231aA 32 20 80 1D (SsP11) ,A

509 231D 6F LD L,A

510 231E 7E LD A, (HL)

511 231F D3 BO ouT (PORT_Al) ,A

512 2321 3E 01 LD A,0l1H Clock of bufferll stepperl
513 2323 D3 Bl ouT (PORT_BI),A

514 2325 3E 00 D A,00HE Clear clock of bufferll stepperl
515 2327 D3 Bl ouT (PORT_B1) ,A

516 2329 3a 21 80 LD A, (sp12)
517 232cC 47 LD B,A
518 232D CD DD 23 CALL CH F R4

519 2330 32 21 80 1D (SP12) ,A

520 2333 6F D L,A

521 2334 7E LD A, (HL)

522 2335 D3 BO ouT (PORT_Al) ,A

523 2337 3E 02 LD A,02H ; Clock of bufferl2 stepperl

523 2339 D3 Bl ouT (PORT B1) ,A

524 233B 3E 00 LD A,00H; Clear clock of bufferl2 stepperl
525 233D D3 Bl ouT (PORT B1) ,A

526 233F 3A 22 80 ID A, (sp13)
527 2342 47 LD B,A



528
529
530
531
532
533
534
535
536
537
538
538
540
541
542
543
544
545
546
547
548
549
550
551
552
553
554
555
556
557
558
559
560
561
562
563
564

2343
2346
2349
234A
234B
234D
234F
2351
2353
2355
2358
2359
235C
235F
2360
2361
2363
2365
2367
2369
2368

236B
236E
236F
2372
2375
2376
2377
2379
2378
237D
237F
2381
2384
2385
2388

CD
32
6F
7E
D3
3E
D3
3E
D3
3A
47
CD
32
6F
7E
D3
3E
D3
3E

D3

3A
47
CD
32
6F
TE
D3
3E
D3
3E
D3
3A
47
CD
32

DD 23
22 80

BO
04
Bl
00
Bl
23 80

DD 23
23 80

BO
08
Bl
00

Bl

24 80

DD 23
24 80

BO
10
Bl
00
Bl
25 80

DD 23
25 80

CALL

LD

CALL

B

b

5

ouT

ouT
LD

CALL
LD

78

CH_F R4

(SP13) ,A

L,A N

A, (HL)

(PORT_A1l) ,A

A,04H; Clock of bufferl3 stepperl
(PORT_B1) ,A

A,00H ;Clear clock of bufferl3 stepperl
(PORT_B1) ,A

A, (Spr14)

B,A

CH_F R4

(sri4) ,A

L,A

A, (HL)

(PORT_Al) ,A

A,08H ; Clock of bufferld stepperl
(PORT_B1) ,A

A,00H ;Clear clock of bufferld stepperl
(PORT_B1) ,A

; STEPPER 2
A, (SP21)
B,A
CH_F_R4
(sp21) ,a
L,A
A, (HL)
(PORT_Al) ,A
A,10H ; Clock of buffer2l stepper2
(PORT_B1) ,A
A,00H ; Clear clock of buffer2lstepper2
(PORT_B1) ,A
A, (SP22)
B,A
CH_F R4
(spP22) ,A



565 238B
567 238C
568 238D
569 238F
570 2391
571 2393
572 2395
573 2397
574 239A
575 239B
576 239E
577 23a1
578 23A2
579 23a3
580 23A5
581 23A7
582 23A9
583 23AB
584 23AD
585 23BO
586 23B1
587 23B4
588 23B7
589 23B8
590 23B9
591 23BB
592 23BD
593 23BF
594 23c1
stepper2

595

596 23cC3
597 23cC6
598 23c7
599 23cC8
600 23c9
601 23CB

6F
TR
D3
3E
D3
3E
D3
3a
47
CD
32
6F
7E
D3
3E
D3
3E
D3
3A
47
CD
32
6F
7E
D3
3E
D3

D3

01
OB
78
Bl
20
3E

BO
20
Bl
00
Bl
26

DD
26

BO
40
Bl
00
Bl
27

DD
27

BO
80
Bl
00
Bl

01

03

80

23
80

80

23
80

’

00

ouT

ouT

ouT

5

5

5

ouT

ouT

ouT

E 6 &

ouT

ouT

LD

ouT

79

L,A

A, (HL)

(PORT_Al) ,A

A,20H Clock of buffer22 stepper2
(PORT_B1) ,A

A,00H ; Clear clock of buffer22stepper2
(PORT_B1) ,A

A, (SP23)

B,A

CH_F R4

(sp23) ,a

L,A

A, (HL)

(PORT_Al) ,A

A,40H ; Clock of buffer23 stepper2
(PORT_B1) ,A

A,00H ;Clear clock of buffer23 stepper2
(PORT B1) ,A

A, (sP24)

B,A

CH F R4

(spP24) ,A

L,A

A, (HL)

(PORT_A1l) ,A

A,80H Clock of buffer24 stepper2
(PORT_B1) ,A

A,00H

(PORT_Bl),A ; Clear clock of buffer2s

DELAY STEPPER ROTATE FAST

LD
SUB3:

LD

OR

3

5

BC,0001H ; Volume Delay

DEC BC
A,B

c

NZ, SUB3

A,03H; Clock of buffer state2



80

602 23CD D3 32 ouT (PORT_Cl),A

603 23CF 3E 00 D A,00H ;clear clock of buffer state 2
604 23D1 D3 B2 OUT  (PORT C1),A

605 23D3

606 23D3 Ch E7 23 CALL S_FOR REW4

607 23D6 7A LD A,D ; IF D=E=20H JUMP

608 23D7 BB CP E

609 23D8 28 48 JR Z,END_FAST

610 23DA C3 13 23 Jp LOOP3 ; Origin new step fast
611 ’-***********************************************

612 jk*kkkkkk® SET FORWARD OR REWORD ***kkkkkxk*

613 '

614 23DD 3A 2D 80 CH_F R4: 1D A, (SET_F_R4)

615 23EO0 FE 00 CP OOH

616 23E2 28 34 JR Z,ROT_REW4

617 23E4 C3 OE 24 JP ROT_FOR4

618 23E7 DB B2 S_FOR REW4: IN A, (PORT_C1)
619 23E9 E6 30 AND 30H

620 23EB FE 10 cP POR

621 23ED 28 05 JR Z,S_FOR4

622 23EF FE 20 CP 20H

623 23F1 28 09 JR Z,S_REW4

624 23F3 c9 RET

625 S_FOR4: ; IN A,(PORT_CI)
626 ; AND 10H

627 ; ADD A,10H ;Set micro switchl
628 23F4 16 20 LD D,20H ;D = 20H

629 23F6 3E 01 1D A,01H ; '1' FORWARD

630 23F8 32 2D 80 LD (SET F R4),A

631 23FB c9 RET

632 23FC 1E 20 S_REW4: LD E,20H

633 23FE TA LD A,D ; Switchl befor switch2
634 23FF FE 20 CP 20H

635 2401 20 06 JR NZzZ,S1 2

636 ; LD D,20H ; D = 20H

637 2403 3E 00 WEE: LD A,00H ; '0' REWORD

638 2405 32 2D 80 LD (SET_F _R4),A



639
640
641
642
643
644
645
646
647
648
649
650
651
652
653
654
655
656
657
658
659
660
661
662
663
664
665
666
667
668
669
670
671
672
673
674
675

2408
2409
240B

c9

RET

1E 01 sS1_2:

81

IDb E,01H

C3 03 24 JP WEE

p¥¥*xx* LOOP INPUT 32 INPUT ROTATE FORWARDX*****¥

240E
240F
2410
2412
2414
2415
2417

~

2418
2419
241A
241c
241E
241F
2421

78
3c
FE
28
c9
3E
Cc9

20
01

00

ROT_FOR4: LD A,B
INC A ; Rotate forward
CP 20H
JR Z,SET_FOR4
RET
SET FOR4: LD A,00H
RET

khhkhkhkhkhkhkhkrkhkhkhhkhkrhkikhhkhhdkddhdhhhdihhihikdhiihihikdkikk

*k*kkkk T1,00P INPUT 32 INPUT ROTATE REWORD ***kx¥

78
3D

FE FF

28
c9
3E
c9

01

1F

ROT REW4: LD A,B
DEC A
cp FFH
JR Z,SET_REWd
RET
SET_REW4: LD A,1FH
RET

;************************************************

2422

c9

END_FAST:

RET 4 ; OFF SET

*kkkkkkkkkkkkh END OFF SET *hkkkdkkhkkhhdrhhhkhrkdhdnsk

*kkkkkkk* TEST PEN UP — DOWN **rkkkkhhrkhhkhrdd

2423
2425
2427

2429
242c¢
242D
242E
242F
2431
2433

16
3E
D3

01
0B
78
Bl
20
3E
D3

03 PEN: LD
04 PEN1:1ID
B2 ouT
;*****
FF FF LD
SUB4:
LD
OR
FB JR
00 LD
B2 ouT

D,03H ; Counter up - down
A,04H ; Solinoid PC2
(PORT_C1) ,A
DELAY PEN UP ***x*x*x

BC,FFFFH ; Volume Delay

DEC BC '

aA,B

C

NZ,SUBR4

A,00H ; Clear solinoid PC2

(PORT_C1) ,A
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676 ;**** k%% DELAY DEN DOWN ***k*k*kuw

677

678 2435 01 FF FF LD BC,FFFFH ; Volume Delay
679 2438 0B SUBS: DEC BC

680 2439 78 ID A,B

681 243A B1 OR (o]

682 243B 20 FB JR  NZ,SUBS

683 243D 15 DEC D

684 243E 20 E5 JR NZ,PEN1

685 2440 c9 RET ; Pen

686 ; ***xx***x END TEST PEN UP _ DOWN ****kksk%x
687 ; *kkkkkkkkkkkkkkkkkd QFF SET. *rkkkkkdkkhhdhhdninhn
688 2441 CD 23 24 OF SET: CALL PEN

689 2444 CD 0OA 23 CALL OFF_SET

690 2447 CD AA 21 CALL FREE

691 244A CDh 23 24 CALL PEN

692 244D c3 97 20 JP RE_OFSET
693 4 % % J 3 I d dr I % Fe e I dr e gk I ok e ok I d g g gk d d gk I e I de gk de ok e dr gk de e de de e ok e ke
694 I L2 X222 X222 22222 iRitisR Rttt R Rttt tias sl s
695 ; ¥kkkxk START IN DATA FROM COMPUTER ***%kx
696 START: ;COUNT1: EQU FFH
‘697 80FF  STAT OUT:EQU BOFFH )
698 2450 3E 00 LD A,00H ; Set state of LED
699 2452 32 FF 80 11D (STAT_OUT) ,A
700 2455 21 00 81 WD HL,8100H ; Address of data
701 ;LD D,COUNT1 ; Block for keep data
702 2458 3A FF 80 LD A,(STAT_QUT); Show status state of
led. and -ack +buzy
703 245B CB E7 SET 4,A ; Ack not active
704 245D CB FF SET 7,A ; Buzy active
705 245F
706 245F 32 FF 80 ID (STAT_OUT) ,A ; B = STABILIZE STATE
707 2462 D3 Cl ouT (PORT_BZ),A
708 ;********** CHECK REY START * % %k ¥k kkkkkik
709 2464 DB C2 STARTI1: IN A, (PORT_C2)
710 2466 E6 08 AND O8H

711 2468 FE 08 Ccp 08H
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712 246A 20 F8 JR NZ, START1 ; SWITCE START ACTIVE LOW

713 I-****************************************

714 ;***k***x TNPUT DATA 1 INSTRUCTION WORD ***k&i+*

715 246C DB CO IN DATA: IN A, (PORT _A2) ; Parallel port
from computer

716 246E 77 LD (HL) ,A

717 246F FE 3B cP 3BH ;

718 2471 28 28 JR Z,STOP1 H

719 2473 23 INC HL

720 2474 3A FF 80 1D A, (STAT_OUT)

721 2477 CB A7 RES 4,A ; =ACK active

722 2479 32 FF 80 LD (STAT_OUT) ,A

723 247cC D3 C1 ouT (PORT_BZ),A

724 247E

725 ;*********** DELAY -ACK = 9.3 us kdkkhkkkhhkhkkid

726 247E 01 01 00 LD BC,0001H

727 2481 OB SUB6: DEC BC

728 2482 78 LD A,B

729 2483 Bl OR o]

730 2484 20 FB JR NZ,SUB6

731 [ ZE X2 S ZXXEALSEZLEEI RSS2 22222322 2222222222222 2R R sis s

732 2486 3A FF 80 LD A,(STAT_QUT)

733 2489 CB E7 SET 4,A ; ACK CLEAR

734 248B D3 c1 ouT (PORT_BZ),A

735 248D 32 FF 80 ID (STAT_OUT) ,A

736 ;¥**xxxxx* DELAY BUAD RATE 9600 BYTE/SEC *k*kkhkix

737 2490 01 13 00 1D BC,0013H

738 2483 OB SUB7: DEC BC

739 2494 78 LD A,B

740 2495 Bl OR o]

741 2496 20 FB JR NZ ,sUB7

742 Y T 2222222222 SRR 222222 2R st iRttt

743 2498

744 ; DEC D

745 ; LD A,D

746 ; cp 00H

747 ; JR Z,sToOP1



748
749
750
751
752
753
754
755
756
757
758
759

760 |

761
762
763
764
765
766
767
768
769
770
771
772
773
774
775
776
777
778
779
780
781
782
783
784

2498

2498
249E
249F
24A1
2424
24A6
24A9
24AB
24AF
24B0
24B3

2485

24B8
24BB
24BD
24cC0
24C2
24c5

Cc3

3a
CB
32
D3
CD
Cc3

84

6C 24 JP IN DATA

STOP1: ; RST 18H
khkkkhkkkd PRESENT kkhkkkhkkk

01 81 1ID HL,8101H

S5
B8
44
c8
41
D8
52
E8

oA

FF
cl
F8

6C

FF

CF

Cc1l
F8
6C

D A, (HL)

cp 55H
24 Jp Z,PU

CP  44H
24 JP 2Z,PD

cp 41H
24 Jp Z,PA

cp 52H
24 Jp Z,PR

CP  OAH

; JP Z,SCAN_KEY
20 Jp RE_START

80  PU: LD A, (STAT_OUT)
SET 0,A

80 LD (STAT OUT),A
OUT (PORT_B2) ,A

24 CALL DE_LED

24 JP 1IN _DATA

80 PD: LD A, (STAT_OUT)
SET 1,A

80 LD (STAT_OUT),A
OUT (PORT_B2) ,A

24  CALL DE_LED

24 JP IN _DATA

80 PA: LD A, (STAT_OUT)



785 24DB CB D7
786 24DD 32 FF
787 24E0 D3 C1
788 24E2 CD F8
789 24E5 C3 6C
780 ; mmm—m—m————
791 ;——mmmemem————
792 24ES8 3A FF
793 24EB CB DF
794 24ED 32 FF
795 24F0 D3 C1
796 24F2 CD F8
797 24F5 C3 6C
798 ; ——————m—————
799

780 24F8

781 24F8 01 FF
782 24FB 0B

783 24FcC 78

784 24FD Bl

785 24FE 20 FB
786 2500 cs

787

788

789 }SEAPE:
790 ;

791 ;

792 H

Lines Assembled :

85

SET 2,A
80 LD (STAT OUT) ,A
OUT (PORT_B2) ,A
24 CALL DE_LED
24 Jp IN DATA
-------- END PA =—=m=—mmmem e cmc e
________ DR o et e e e e e e e e e e
80 PR: LD A, (STAT_ OUT)
SET 3,A
80 LD (STAT OUT) ,A
OUT (PORT_B2) ,A
24 CALL DE_LED
24 Jp 1IN DATA
------- END PR —=—=m=—mmmmm e m e e

;*¥*kKkK*XKk***x DELAY LED STATE ****kkkhshhsris

DE_LED:
FF LD BC, FFFFE

SUBS: DEC BC

LD A,B
OR c
JR NZ,SUBS

RET ;DE_LED

kkkkkkkhkkkkkkkk** END DELAY LED TATE****kkkkkkxkkkxkrk* 1084

; KEkKkkkKkK Ak Kk Kk KRk *khk* END START *F¥kkdwkkddkkhdorhnhrhhhrhny

DFB 00H,00H,00H,00H,00H,00H,00H,00H,00H,00H
DFB 00H,00H,00H,00H,00H,00H,00H,70H, 8AH,A3H
DFB COH,COH,COH,COH,COH,COH,COH,COH,COH,A3H
DFB 8AH,70H

1094 Assembly Errors : O



1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26

86

TilsunsuFudeyarhumaneimuinuainud 9600 luadedwni

;****************************************************

;¥**k****** DROGRAM IN DATA FROM PARALLEL PORT ****** &

;****************************************************

2000
00co
00C1
ooc2
00C3

80FF
2000
2002
2004

2007
200A
200C
200E
200E
2011

3E
D3
21

3A
CB

CB

32
D3

99
c3
00

FF
E7
FF

FF
Cc1l

.ORG 2000H

PORT_AZ: EQU
PORT B2:  EQU
PORT C2: EQU
CONT P2: EQU
;COUNT1:

STAT_OUT:EQU

COH
ClH
C2H
C3H
EQU FFH

80FFH

LD A,99H ;SET CONTROL WORD
ouT (CONT_P2) ,A
81 LD HL,8100H ; Address of data
;1D D,COUNT1 ; Block for keep data
80 LD A, (STAT_OUT) ; Show status state
SET 4,A ; Ack not active
SET 7,A ; Buzy active
80 LD (STAT_OUT) ,A ; B = STABILIZE STATE
ouT (PORT_B2) ,A

sERKKKKKKK KA KK A A * CHECK KEY START *¥R**k*ahkkhkkhshdhsx

2013
2015
2017
2019

DB
E6
FE
20

c2
10
10
F'8

START:IN A, (PORT_C2)
AND 10H
Ccp 10H
JR NZ,START; SWITCH START ACTIVE LOW

27;****************************************?*****************

28;kkNkkkkkkekrkxx INPUT DATA 1 INSTRUCTION WORD *****&kikwikiks

29
30
31
32
33
34

201B
201D
201E
2020
2022
2023

DB CO _DATA: IN

717
FE
28
23

3A FF 80 LD

3B
28

A, (PORT_A2) ; from parallel port
LD (HL) ,A
cp 3BH :
JR Z ,STOP1 :
INC HL

A, (STAT_OUT)



87

35 2026 CB A7 RES 4,A ; —-ACK active
36 2028 32 FF 80 1D (STAT_OUT) ,A
37 202B D3 C1 ouT (PORT_B2) ,A
38 202D
39 ;*********** DELAY —-ACK = 9.3 us (2222222222222 24
40 202D 01 01 00 LD BC,0001H
41 2030 OB SUB2: DEC BC
42 20?1 78 LD A,B
43 2032 Bl OR c
44 2033 20 FB JR NZ,SUB2
45 drdhdkdhdrkhkdkdrdhkhkhkhkirdkhrhhdkdhrrrkrdkkrdrdrdhkrkdddrddkdrddrdkhkrddid
46 2035 3A FF 80 LD A, (STAT__OUT)
47 2038 CB E7 SET 4,A ; ACK CLEAR
48 203A D3 C1 ouT (PORT_B2) ,A
49 203C 32 FF 80 ID (STAT OUT) ,A
50 ;**k**xkk*x** DELAY BUAD RATE 9600 BYTE/SEC **¥*k¥tiwk
51 203F 01 13 00 LD BC,0013H
52 2042 0B SUB3: DEC BC
53 2043 78 LD A,B
54 2044 Bl OR
55 2045 20 FB JR NZ,SUB3
56 khkdkhkhrhkhkhhhkhhkhhhkhhhrhkhhhrhrhkhrhrhhrhkrhkhkhrhddkhkkhkkrrbhrrbkhbkkik
57 2047
58 ; DEC D
59 ; LD A,D
60 ; CP 00H
61 ; JR Z,STOP1
62 2047 Cc3 1B 20 JP IN_DATA
63 204A DF STOP1: RST 18H
Defined Symbol Name Value
References
Pre CODE 0000
9 CONT_P2 = 00C3 14
Pre DATA 0000
38 IN DATA 201B 82



28
11

84
55
70

PORT_A2

PORT_B2

PORT_C2
START

STAT_OUT

STOP1
SUB2

SUB3

Lines Assembled :

85

88

00co
oocl
00cz2
2013
80FF

204A
2030
2042

38
24 49
28
31
19 23
48 62
42
58
73

Assembly Errors

64

46
65
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START

SET CONTROL WORD
8255#1 = 88H : 8255#2 = 99H

SET PARAMETER
SHAPE . INDEX

STEPPER MOTOR]1 ,2
ROTATETREVERSE

STEPPER MOTORI ,2
ROTATE PLORWARD

llOll

Illll

STOP STEPPER MOTOR
FREE STATUS

TEST PEN HEAD
PEN UP, PEN DOWN

OFFSET TEST MICRO STEP

@TART OFFSEb (_START TEST MICRO STEP )

U7 .1 AensvhauvesTdsunsuuetimes
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(_ START OFFSET)

|

SET ORIGIN. MICRO STEP
PHASE 1, 2, 3, 4 SHIFT 8t

SET INDEX = ORIGIN

IN SHAPE (INDEX )

FORWARD REVERSE

INDEX = INDEX+1 INDEX = INDEX-1
IF INDEX = 20# IF INDEX = FFH
THEN INDEX = 00H THEN INDEX = |FH
OVT SHAPE
(INDEX)

HEC "0"

MICRO SW .2

U7 a.2 AanrsvinemTusunsy SET OFFSET
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C START TEST MICRO STEP)

INDEX = INDEX+1
IF INDEX = 20H
THEN INDEX = 00H

INDEX = INDEX-1
IF INDEX = FFH
THEN INDEX = 1FH

OUT SHAPE

(INDEX )

DELAY = FFFFH

37 a3 Tidsunsumsnageunsdulu Insain
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START

SET ACK ="1"
SET BUSY="1"

CH N
SART 1
Y

SET ACK="0"

IN DATA FROM
COM 1 BYTE

DELAY 96
BYTE/SEC

- SET ACK="1"

H o ¥
gﬂﬁ f.4 I'IJiuﬂiilﬂﬂiiﬁﬂlﬂgﬁﬁ]ﬂﬂﬂﬂi{ﬂ‘lﬁﬂu
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ANUMUNIU 1/4 309 +5 %

gunsal
1k
1.2k
3.3k
dufulszy
104
A
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nIudames
H1061
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lo%
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DAC0808
LF356
qunsafduq
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10

20

16

94

siumsgunsehsosundsdigiv

AINUMU 1/4 506 5 %

gunsal
Ik
dnnuisey
BianTnslad
1000 pF 35 V
I0uF 35V
0.14F 50 V
At
U?ﬂi"lﬂTpﬂ 3A
LED #1a9
o
7805
7812
7815
7912
7915
qunsaiduq
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410105
Fasio AC
nyzueniad
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ADUIUAINDS 8 U1

91UU (@)

™
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MM54HCT573/MM74HCT573

MM54HCT574/MM74HCTS574

General Description

The MMS54HCT573/MM74HCT573 octal D-type latches and
MMB54HCTS574/MM74HCT574 Octal D-type flip flops ad-
vanced silicon-gate CMOS technology, which provides the
inherent benefits of low power consumption and wide power
supply range, but are LS-TTL input and output characteristic
& pin-out compatible. The TRI-STATE oulputs are capable
of driving 15 LS-TTL loads. All inputs are protected from
damage due to static discharge by internal diodes to Vcg
and ground.

When the MM54HCTS73/MM74HCTS573 LATCH ENABLE
input is high, the Q outputs will follow the D inputs. When
the LATCH ENABLE goes low, data at the D inputs will be
retained at the outputs until LATCH ENABLE returns high
again. When a high logic level is applied to the OUTPUT
CONTROL input, all outputs go to a high impedance state,
regardless of what signals are present at the other inputs
and the state of the storage elements.

The MMS4HCT574/MM74HCTS74 are positive edge trig-
gered flip-flops. Data at the D inputs, meeting the setup and
hold time requirements, are transfarred to the Q outputs on

&National Semiconductor

PRELIMINARY

February 1990

TRI-STATE® Octal D-Type Latch

TRI-STATE Octal D-Type Flip-Flop

positive going transitions of the CLOCK (CK) input. When a
high logic level is applied to the QUTPUT CONTROL (OC)
input, alt outputs go to a high impedance state, regardless
of what signals are present at the other inputs and the state
‘of the storage elements.
MMS54HCT/MM74HCT devices are intended to interface be-
tween TTL and NMOS components and standard CMOS
-devices. These parts are also plug in replacements for LS-
TTL devices and can be used to reduce power consumption
in existing designs.

Features

B TTL input characteristic compatible

m Typical propagation delay: 18 ns

u Low input current: 1 pA maximum

8 Low quiescent current: 80 A maximum
= Compatible with bus-oriented systems

| Output drive capabliity: 15 LS-TTL loads

Connection Diagram

LATCH

¥ee 10 20 X 40 SO §¢ 70 30 EMABLE
1

20 lﬂ 18 17 |16 13 4 113 12 fvi

{.E@}'7

s e e e .LE}

1 2 [y Jo s fs g7 slu
80 GND

QUTRMT 10 20 30 40
CONTROL

5 @ 70

TUF/10627-1
Top View

Order Number MM54HCT573° or MM74HCT573°

TRI-STATE® s & regist

of Natonat C

Dual-In-Line Package

Vg 10 20 30 40 S50 6@ 70 80 CLOCK

20 19 |18 17 |16 15 {14 |18 171"

o

R limptiinpliinpllii=gh

12:4567:1]1::

oUTAUT 0 20 3 40 G0 & 70 8D
CONTROL

TUF/10627-2
Top View

Order Number MM54HCT574° or MM74HCT574°

*Pleass look into Section 8, Appendix D for availablity of varlous package types.

©1908 Nationsl Semiconducior Coporation  TL/F/10627

ARD-BIOM105/Pritedin U. S A
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Absolute Maximum Ratings Motes 15 2)

Operating Conditions

It Military/Aerospace specified devices are required, Min Max Units
plesse contact the National Semiconductor Sales Supply Voltage (Veg) 45 5.5 V'
Oftice/Distributors for availability and specifications. DC Input or Oulput Voitage 0 Vee v
Supply Voitage (Vo) —0.5t0 +7.0V Vine Vour)
DC input Voltage (Vin) —1.5t0Veg+ 1.5V Operating Temp. Range (Ta)
DG Output Voltags (Vout) —0.5t0 Vg +0.5V MM74HCT —40 +85 *C
Clamp Diode Current (li, lok) +20 mA MMS:‘HCT =55 +125 ¢
DC Output Current, per pin {{ouT) +35 mA I"F;:t tH'):se or Fall Times 500 ns
DC Vg or GND Current, per pin (Icc) $70 mA ’
Storage Temperature Range (TsTa) —65°Cto +150°C
Power Dissipation (Pp)
(Note 3) 600 mW
S.0. Package only 500 mwW
Lead Temp. (T) (Soldering 10 seconds) 260°C
DC Electrical Characteristics veo=5v +10% (unless otherwise specified)
Ta=25C 74HCT 54HCT
Symbol Parameter Conditions A Ta=—401085°C | Ta=—55t0 125°C | Units
Typ Gusranteed Limits
ViH Minimum High Level 20 20 20 \"
Input Voltage
Viu Maximum Low Level 0.8 0.8 0.8 \
Input Voltage
Vor Minimum High Level | Viy=ViqorViL
Output Voltage llour] =20 pA Vee | Veg—0.1 Veg—0.1 Veg—0.1 v
lloyT]=6.0mA, Vec=4.5V | 42 | 3.98 3.84 37 v
loutl=7.2mA, Veg=5.5v | 57 |  4.98 484 47 v
VouL Maximum Low Level | Viy=ViqorV)_
Voltage louTi=20 pA 0 0.1 0.1 0.1 v
Hout|=6.0mA, Voc=4.5V | 0.2 0.26 0.33 0.4 v
lloutl=7.2mA, Vgg=5.5v | 0.2 | 0.26 0.33 0.4 v
™ Maximum Input Vin=Vcg or GND, +0.1 +1.0 +1.0 nA
Current VigorViL
loz Maximum TRI-STATE | Vout=Vcg or GND +0.5 +5.0 +10 pA
Output Leakage Enable=VorVIL
Current
Ice Maximum Quiescent | Viny=Vcg or GND 8.0 80 160 pA
Supply Current loutT=0 pA
Vin=2.4V or 0.5V (Note 4) 1.5 1.8 2.0 mA

Notle 1: Absoiste Maximum Ratings ere those vaklses beyond which damage to the device may oceur.
Nots 2: Unless otherwisa specified all voltages ere referenced to ground.
Note 3: Power Dissipation temperature dersting — pisstic “N" package: —12 mW/"C trom 65'C to 85°C; ceramic “J” package: =12 mW/°C from 100°C to 125°C.
Nots 4: Msasured per pin. All others tied to Vg or ground,
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AC Electrical Characteristics mMssHCTS73/MM74HGTS73
Veg=5.0V, ty=1t=6 ng Tp=25°C (unless otherwise specified)

Symbol Parameter Conditions | Typ G"'L';::::ed Units
tpHL 1 | Maximum Propagation Delay Cy =45pF 17 27 ns
Data to Output
tpHL touy | Maximum Propagation Delay Cy=45pF 16 27 ns
Latch Enable to Qutput
tpzHs tpz. | Maximum Enable Propagation Delay | Gy =45 pF 21 30 ns
Control to Output RL=1k0
tpHz: tprz | Maximum Disable Propagation Delay | Cy =5 pF 14 23 ns
Control to Output RL=1kf}
tw Minimum Clock Pulse Width 15 ng
1s Minimum Setup Time Data to Clock 5 ns
tH Minimum Hold Time Clock to Data 12 ns
AC Electrical Characteristics mMmssHcTs73/MM74HCTS73
Vo =5.0V £10%, t=1=6 ns (unless otherwisa specified)
Tam25C 74HCT 54HCT
Symbol Parameter Conditions | A Ta=—4010 85°C | Ta=~55t0 125°C | Units
Typ Guaranteed Limits
tpHL tPLH | Maximum Propagation Cy. =50 pF
Delay Data to Output & Fe %% 45 ns
tpHL, tpLH | Maximum Propagation Delay C_=50pF .
Latch Enable to Output ¥, ° 3y 53 ns
tpzH, tpz1 | Maximum Enable Propagation C =50 pF
Delay Conlrol to Output Ri=1kn | 22| 30 v 45 ns
tpHz, tprz | Maximum Disable Propagation CL=50pF
Delay Control to Output Ry=1k 'S _ i 45 hs
trHL trus | Maximum Output Rise and Fall Time C_=50pF| 6 12 15 18 ns
tw Minimumn Clock Pulse Width 15 20 24 ns
ts Minimum Setup Time Data to Clock -3 5 6 8 ns
t Minimum Hold Time Clock to Data 4 12 15 18 ns
CiN Maximum Input Capacitance 10 10 10 pF
Court Maximum Output Capacitance 20 20 20 pF
Cpp Power Dissipation Capacitance (Note 5) | OC==Veg 5 pF
OC=GND 52 _ pF
Nots 5: Cpp determines the no load dynamic power consumption, Pp = Cpp Vg2 1 + lgg Vog. and the no ad dy curent ption, Is = Cpg
Veot + Icc
Truth Table
'HCT573 : 'HCT574
Outpitt Output
Control LE Data Output Control Clock Data Output
L H H H L T H H
L H L L L T L L
L L X Qo L L X Qo
H X X Z H X X z

H = high level, L = low level

Qg = level of output batore steady-siate input condtions
were established

Z = high impedance

H = Hgh Level, L = Low Level

X = Don't Care

T = Transition from low-to-high

Z = Hgh impedanca state

Qg = The leve! of tha cutpit bafore stasdy state input condtions
were estabilshed.
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AC Electrical Characteristics MumssHcTs74/MM74HCTS74
Voo =5.0V, t;,=t=6 ns Tp=25C (unless otherwise specified)

Symbol Parameter Conditions | Typ G“‘L’lar;‘:t”d Units
fMAX Maximum Clock Frequency 60 33 MHz
tpHL tory | Maximum Propagation Delay Cy=45pF 17 27 ns
to Output
tpzn, tpz1. | Maximum Enable Propagation Delay | Cy =45 pF 19 28 ns
Control to Output Ri=1kN
tpHz, tpLz | Maximum Disable Propagation Delay | Cy =5 pF 14 25 ns
Control to Qutput AL=1kn
tw Minimum Clock Pulse Width 15 ns
is Minimum Setup Time Data to Clock 12 ns
tH Minimum Hold Time Clock fo Data 5 ns
AC Electrical Characteristics mumssHcTs74/MM74HCTS 74
Ve =5.0V £10%, t= =56 ns {(unless otherwise specified)
Ta=25C 74HCT 54HCT
Symbot Parameter Conditions Ta= —4010 85°C| Tp= —55 to 125°C | Units
Typ Guaranteed Limits
IMAX Maximum Clock Frequency 33 28 .23 MHz
tpHL. tPLH | Maximum Propagation Delay CpL=50 pF 18! 30 a8 45 ne
Clock to Output
R [ o T AN e o |w
e e, V) ey G LS L
tTHL tvuH | Maximum Output Rise and Fall Time C =50pF| 6 | 12 15 18 ng
tw Minimum Clock Pulse Width 15 20 24 ns
ts Minimum Setup Time Data to Clock 6 12 15 18 ns
tH Minimum Hold Time Clock to Data -11 5§ 6 8 ns
CiN Maximum Input Capacitance 10 10 10 pF
Cout Maximum Output Capacitance 20 20 20 pF
Cpp Power Dissipation Capacitance {Note 5} |OC =V 5 pF
OC=GND 58 pF

Nots 5: Cpp determines the no load power consumption, Pp = Cpp Vec? 1+1cg Voo, and the no toed dynamic current consumgtion, ig=Cop Voo I+ lco.
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Physical Dimensions inches (miimeters)
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Order Number MM74HCT573/HCTS574 (WM)
NS Package Number M20B




MM54HCT573/MM74HCT573 TRI-STATE Octal D-Type Latch
MM54HCT574/MM74HCT574 TRI-STATE Octal D-Type Flip-Flop

m

Physical Dimensions inches (milimeters) (Continued) Lit. # 111670
1.013-1.040
0.082 X 0038 25732842
237 x0782) 4.032£0.005
NaX D? mana E18K
N
PIN NO. 1 {DENT 0.260 10.90%
N @ {0504 20.127) PIN NO. 1 IDENT—~___|
1280 ormont 1> { -9
"ﬁ‘(‘:’ DRHBEIOROROURN] o
9.300-0.320 . (:2—5-.:, OPTION 2
(1.520-4.128) 0460 NOM 0.040 | OrTIONZ s 0130 8085
0065  {1.524) {1.018) 4 ux r' Lo
e \ e i
ll.llsn TYP v 1]
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0.06020.805 u 540 ¢0254) 10100003 (3.175-3.556}
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Order Number MM74HCT573N/HCT574 (N)
NS Package Number N20A

LIFE SUPPORT POLICY
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NATIONAL'S PRODUCTS ARE NOT AUTHORIZED FOR USE AS CRITICAL COMPONENTS IN LIFE SUPPORT
DEVICES OR SYSTEMS WITHOUT THE EXPRESS WRITTEN APPROVAL OF THE PRESIDENT OF NATIONAL

SEMICONDUCTOR CORPORATION. As used herein:

1. Life support devices or systems are devices or

2. A critical component is any component of a life

systems which, -(a) are intended for surgical implant
into the body, or (b) support or sustain life, and whose
failure to perform, when properly used in accordance

support device or system whosas failure to perform can
be reasonably expected to cause the failure of the life
support device or system, or to affect its safety or

with instructions for use provided in the labeling, can effectiveness.

be reasonably expected to result in a significant injury

to the user.
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General Description

The DACO0B08 series Is an 8-bit monolfithic digital-to-analog
converter (DAC) featuring a full scale output current settling
time of 150 ns while dissipating only 33 mW with £5V sup-
plies. No reference current (Ipgr) trimming is required for
most applications since the full scale output current is typi-
cally =1 LSB of 255 Irgr/ 256. Relative accuracies of bet-
ter than +0.19% assure B-bit monotonicity and linearity
while zero lave! output current of less than 4 pA provides
€-bit zero accuracy for Iner=>2 mA. The power supply cur-
rents of the DAC0808 series are independent of bit codes,
and exhibits essentially constant device characteristics over
the entire supply voltage range.

The DAC0808 will interface directly with popular TTL, DTL
or CMOS logic levels, and is a direct replacement for the

January 1995
ctor

DAC0808/DAC0807/DAC0806 8-Bit D/A Converters

MC1508/MC1408. For higher speed applications, see
DAC0800 data sheet

Features

m Relative accuracy: +0.19% error maximum (DAC0808)
m Full scale current match: 1 LSB typ

m 7 and 6-bit accuracy available (DAC0807, DAC0806)

®m Fast settling time: 150 ns typ

® Noninverting digital inputs are TTL and CMOS compati-
ble

High speed multiplying input slew rate: 8 mA/us

Power supply voltage range: +4.5V to 118V

Low power consumption: 33 mW @+ 5V

Block and Connection Diagrams

»3e 23

Dual-in-Line Package

M OAL AT M OAS A N A
? ? ‘? ? ? ? ? ‘? ¢ ot 1 - U L comrtnsarion
contRol CURRINT SWITCHES i Order Number = —:' ':-:'v'"'"
TT T T T DAC0808, DAC0807, Ve —=Vatri
. .
AI80L4006R ] [-n cmcuﬂ}—-o anp or DAC0806 te= =~ sAcHM e
T S;e Ng:‘f‘k;:e s a1l REmLS LAV
umber [} n
b TS PR CYRRCAT O vee M16A or N16A nT 3"
SOURCE PAM 23 = LW
M REPERINCE (2 L]
CURNENT AW R¥Feh =] I/
A TU/H/5687-2
vit TL/H/5687 -1
Smali-Outline Package
L Yoo~
Vper (9
Vagr (=)
COMPENSATION —
uC (WOTT 2)—
cHo—]
Ve
10—
TL/H/S687-13
Top View
Ordering Information
ACCURACY OPERATING TEMPERATURE ORDER NUMBERS
RANGE J PACKAGE (J16A)* N PACKAGE (N16A)* | SO PACKAGE (M16A)
DAC0808LCN | MC1408P8 DAC0808LCM
7-bit 0*'C<TA< +75°C DAC0B07LCJ|MC1408L7 | DAC0807LCN|MC1408P7 DAC0807LCM
6-bit 0*C<TAS+75'C DAC0806LCJ | MC1408L6] DACOB0O6LCN | MC1408P6 DACOB06LCM

*Nots, Devices may be ordared by using either order nimber.

©1695 Nalloral Sericonducior Corparation  TL/H/8687

RAD-BIOM115/Prindedin U. S. A

sialaAu0) v/q 3g-8 90800vA/20800YA/80800VA
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Absolute Maximum Ratings (ote 1)

If Military/Aerospace specitied devices are required,
please contact the National Semiconductor Sales
Office/Distributors for availability and specifications.

Power Supply Voltage
Ve +18 Vpe
Vee ~18 Vpc
Digital Input Voitage, V5-V12 —10Vpgto +18 Vpe
Applied Output Voltage, Vg —11Vpgto +18 Vpc
Reference Current, 144 SmA

Storage Temperature Range

Lead Temp. (Soldering, 10 seconds)
Dual-In-Line Package (Plastic)
Dual-In-Line Package {Ceramic)
Surtace Mount Package

Vapor Phase {60 seconds)
Infrared (15 seconds)

Operating Ratings
Temperature Range
DAC0808LC Series

Reference Amplifier Inputs, V14, V15 Vee. VEE
Power Digsipation (Note 3) 1000 mW
ESD Susceptibility {Note 4) TBD

Electrical Characteristics
(Vec = 5V, Veg = —15 Vpg, VRer/R14 = 2 mA, DAC0808: Tp = —55'Cto + 125°C, DAC0808C, DAC0807C, DAC0806C, Ta
= 0°C to +75°C, and all digital inputs at high logic levet unless otherwise noted.)

—65°Cto +150°C

260°C
300°C
215°C
220°C

TmiN € Ta < Tmax
0<Ta < +75°C

Symbol Parameter Conditions Min Typ Max Units
E, Reiative Accuracy (Error Relative (Figure 4) %
to Full Scale i)
DAC0808LC (LM1408-8) +0.19 %
DAC0807LC (LM1408-7), (Note 5) +0.39 %
DACO0806LC (LM 1408-6), (Note 5) +0.78 %
Settling Time to Within 12 LSB Ta=25°C {Note 6), 150 ns
(Includes tpy 1) (Figure 5) *
touH, teHL | Propagation Delay Time Ta = 25°C, (Figure 5) 30 100 ns
TGl Output Full Scale Current Drift +20 ppm/°C
MSB Digital Input Logic Levels (Figura 3)
VIH High Level, Logic “1" 2 Voc
viL Low Level, Logic “0" 0.8 Voc
MSB Digital Input Current (Figure 3)
High Level ViH = 5V 0 0.040 mA
Low Level ViL = 0.8V -0.003 ~-0.8 mA
lys Reference Input Bias Current (Figure 3) -1 -3 pA
Output Current Range (Figure 3)
VEg = —§V 0 20 2.1 mA
Veg = —15V, Tp = 25°C 0 2.0 4.2 mA
o Output Current VRefF = 2.000V,
R14 = 10009,
(Figure 3) 1.9 1.99 241 mA
Output Current, All Bits Low (Figure 3) 0 4 pA
Output Voitage Compliance {Note 2) | E; < 0.19%, Ty = 25°C
Veg= -5V, Iggr=1mA —0.55, +0.4 Voc
Vge Below —10V -50, +0.4 Voc
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Electrical Characteristics (continued)
(Vcg = 5V, VEg = —15 Vpe, VRer/R14 = 2 mA, DAC0808: To = —55°C to + 125°C, DAC0808C, DAC0807C, DACOBOEC, Ta
= 0°C to +75°C, and all digital inputs at high logic level unless otherwise noted.)

Symbol Parameter Conditions Min Typ Max 1 Unlis
SRIger Reference Current Slew Rate (Figure &) 4 8 mA/pus
Output Current Power Supply Zsvg Vgg € —16.5V 0.05 2.7 RA/NV
Sensitivity
Power Supply Current (All Bits (Figure 3)
Low)
Icc 2.3 22 mA
lee —-43 -13 mA
Power Supply Voitage Range Ta = 25°C, (Figure 3)
Vee 4.5 5.0 55 Voe
Ve . —4.5 —-15 —-16.5 Voc
Power Dissipation
All Bits Low Vece = 5V, Vgg = ~5V 33 170 mwW
Veg = 5V, Vgg = —15V 106 305 mwW
Al Bits High Ve = 15V, Vgg = —5V 90 mwW
Vee = 15V, Vgg = —15V 160 mw

Note 1: Absolsta Mexdmum Ratings indicate limits beyond which damage ta the device may occur. DC and AC elactrical specifications do nat apply when operating
the device beyond its spacified operating conditions.
Note 2: Range control Is not required.

Note 3: The maximum power dissipation must be derated at elavatad temperatures and Is dictated by Tmax, 844, and the ambient tempersture, Ta. The maximum
alowable power dissipation at any temperature 18 Pg = (Tymax — Ta)/84a of the number given in the Absolute Maixmum Ratings, whichever ls lower. For this
device, Tymax = 125°C, and the typical knction-to-amblent thermal resistance of the duaHn-Ine J package when the bosrd mounted is 100°C/W. For the duaHn-
ine N package, this number Increases to 175°C/W and for the small outina M package this number Is 100°C/W.

Note 4: Human body model, 100 pF discharged through a 1.5 k(1 resistor.

Note 5: All current switches are tested to guaraﬁtaa at least 50% of rated current.
Note 6: Alf bits swiched

Note 7: Fin-out numbers for the DALOBOX represent the dualdn-ine package. The small outline package pinout diflers fram tha duakin-Ine packsge.

Typical Application

Ve oY

" [T
3 A1 O~ O AAA e 10.000V * Vg

oreiraL HO— pacmme
INPUTS A} Omm

158 a3 02'

Vege -1V

FIGURE 1. + 10V Output Digital to Analog Converter (Note 7)

TL/H/5687-3
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Typical Performance Characteristfics
Vo = 5V, Vgg = —15V, T = 25°C, uniess otherwise noted

Logic Input Current vs
Input Voltage

Al THROUGH At

1y - LOGIC INPUT CURRENT (A}
-

]
-12-18-8-6~4-202 4 6 81012141618
Vi - LOGICINPUT VOLTAGE (V)

Ohtput Current vs Output
Voltage {(Output Voltage
Compliance)

Al!;.lll’ ~on~ I

T
Vgg = -15V

{

Yeg = -5V

8 lgg22mA
Y 1

[¥] Tygs 1 mA

18— —

Ip - OUTPUY CURAENT (mA}

”“ ha™02mA

° L I 1= 1

14 -10 -8 -2 21 § 10 14 10
Vg - OUTPUT VOLTAGE (V)

Typical Power Supply
Current vs Vgg
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L1 B
Icc
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T

POWER SUPPLY CURRENT (mA)
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POWER SUPPLY CURRENT {mA)

Bit Transfer Characteristics
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Output Voltage Compliance
vs Temperature

t SHADED AREA INCICATES
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Typical Power Supply
Current vs Vcc
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Logic Threshold Voitage vs
Temperature
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Typical Power Supply
Current vs Temperature
38 TU 8IS hiGH 0A Low
T 718 Flhas2mA
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5 e Igg
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g 2 tee
E 140
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Reference Input
Frequency Response
]
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S a0 - N
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-18
-10
a [ ] 1 1 "
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Unless otherwise specified: R14 =
R15 = 1 k2, C = 15 pF, pin 16 to
Veg; RL = 500, pin 4 to ground.
Curve A: large Signal Bandwidth
Method of Figure 7, Vrer = 2 Vp-p
oftset 1 V above ground.

Curve B: Small Signal Bandwidth
Method of Figure 7, R = 2500, VRer
= 50 mVp-p offset 200 mV above
ground.

Curve C: Large and Small Signal
Bandwidth Method of Figure 9 (no op
amp, R = 500), Rg = 500, VR =
2V, Vg = 100 mVp-p centered at OV.
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