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MULTIPURPOSE CONVERTER
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ABSTRACT

Multi - purpose - converteris device which changesignal to control in
instrument. It control and select input by microprocesser Z-80, Input
signal are four signal. It is voltage signal, Current signal, Pressure
input and frequency. One signal was select by Z-80 which control by soft
ware program. The signal to depend to digital signal and change to out.put
sign?l

Signal was know in instrument. Voltage signal is 1-5 volts current
signal is 4-20 milli Ampere, Pressure is 3-15 Psi and Frequency is 10 Hz -

1KHz
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zﬂﬁ 3.17 logic table for the converter
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Eﬂﬁ 3.19 Control of the A/D converter
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3.9 DUAL-SIOPE A/D CONVERSION
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2000
2002
2004
2006
2008
200B
200D

o7
00
01
05
09
0B
oD
OF
00
20
80
03
A3
AO
Al
A2
6D
79
86
3F
F3
31

3E
D3
3E
D3
21
3E
77

- °
M 7 IHUnTRRNR TN

2500 A.D 780 CROSS ASSEMBLER

VERSION 3.00b

10
10
10
10
10
10
10
10
24
10
00
00
00
00
00
00
00
00
00

00
00

03
80
A3
00

10

INPUT FILENAME : KEY3.ASM
OUTPUT FILENAME : KEY3.LST

_—

DATAIN:
DISBUF:
DISB1:
DISB5:

PARA:
BU:
FO:
BAS:

TABLE:

DEFBUF

PORT1:
PORT2:
PORTA:
PORTB:
PORTC:

EQU
EQU
EQU
EQU
EQU
EQU
EQU
BEQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
BEQU
EQU
EQU

1007H
1000H
1001H
1005H
1008H
100BH
100DH
100FH
2400H
1020H
80H
O03H
A3H
AOH
AlH
AZH
6DH
7SH
86H
3FH
F3H
31H

PROGRAM DISPLAY SELECT INPUT

SEIP:

@)

UT

g B

UT

EEE

2000H
A,88H
(PORT1), A
A, 80H
(PORT2) , A
HL, DISBUF

A,DS

(HL),A
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$INITIAL PORT DISPLAY
H

$INITIAL PORT I-O

H

3

H

3"S" TO BUFFER



200E 23 INC HL

e

200F 3E 79 ' LD AEE 5
2011 77 . LD (L), A $"E" TO BUFFER

2012 23 INC HL ;

2013 3E 86 LD A,DI ;

2015 77 LD (HL),A $"I" TO BUFFER

2016 23 INC HL ;

2017 3E F3 LD A,DP ;"P" TO BUFFER

2019 77 LD (HL), A ;

201A 23 INC HL ;

201B 3E 00 LD A,OOH ;

201D 77 LD (HL), A ;

201E 23 INC HL ;

201F 3E 00 LD A, OOH ;

2021 77 LD (HL), A ;

2022 06 04  SCAN1: LD B, 04H $SET LOOP SCAN

2024 OE 00 LD c,00H $SET DATA OUTKEY
2026 DD 21 00 10 LD IX,DISBUF  ;INIT DATA DISPLAY
2024 21 10 00  LOOP1: LD HL,0010H 3 ey e
202D 11 01 00 LD DE,0001H  3TIME DELAY

2030 DD 7E 00  DELAY1: LD A, (IX+0) 3

2033 D3 01 ouUT pf#b1),A s DISPLAY

2035 79 LD A,C * 071927,
2036 D3 02 oUT Fﬁf&),A O0UT KEY

2038 ED 52 SBC  HL,DE $TIME

203A 20 F4 JR NZ,DELAY1 3

203C DB 02 IN A,(Pa»fz ;IN KEY

203E F6 8F OR 8FH ;

2040 57 LD D,A 5

2041 D6 FF SUB  FFH ;

2043 28 17 JR 7, NOTK1 3

2045 79 LD A,C ;

2046 F6 F8 OR F8H $SET DATA

2048 AZ AND D 3

2049 69 LD L,C ;ADD DATA KEY

204A 2c INC L ;

204B cE 02 SUM1: ADD  A,O02H ;

204D 2D DEC L ;

204E 20 FB JR NZ, SUM1 SET LOW ADDR DATA KEY
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2050
2051
2053
2055
2056
2058
2059
205B
205C
205E
205F
2061

2063
2065
2067
2069
206C
206E
2071
2073
2076
207A
207D
207F
2081
2083
2086
2088
208B
208D
2080
2094
2097
2098
209B
209D

6F
26
DB
57
DB
92
28

DD

10
18

3E
b3
3E
32
3E
32
3E
32

C3
3E
D3
3E
32
3E
32
3E
32

C3
3E
D3
3E
32

22
02

02
F8

23

BF

04
A2
05
09
03
OF
F3
05
21
Bi
02
A2
06
09
04
oF
86
05
21
Bl
00
A2
16
09

10

10

10

01
20

10

10

10

01
20

10

LOOPK1:

NOTK1:

INP:

10

INI:

10

INV:

1D L,A
LD H, 22H
IN A, (02)
LD D,A
IN A, (02)
SUB D
JR Z, LOOPK1
JP (HL)
INC  IX

" mNe ¢
DINZ  LOOP1
JR SCAN1

—_—

A SELECT
LD A,08H
OUT  (PORTC),A
LD A,05H
1D (PARA), A
LD A,03H
LD (BAS) , A
LD A,F3H
LD (DISB5), A
LD 1Y,DISB1
JP SEOP
LD A,02H
OUT  (PORTC),A
LD A,08H
1D (PARA), A
y ID A,04H

T 1p (BAS) , A

LD A, 86H
LD (DISBS), A
LD TY, DISB1
JP SEOP
LD A, OOH
OUT  (PORTC),A
LD A, 16H
LD (PARA), A
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2

e

w9

-e

b4

e . we e

we

- we e we ve

L 14

SET HIGH ADDR

CHECK NOT PRESS KEY

JUMP TO KEY DATA

SELECT INPUT PRESSURE

INITIAL VALUE

o

e . we e e “we e e

e

ve ae

-t

JUMP TO SELECT OUTPUT

SELECT INPUT CURRENT

INITIAL VALUE

SELECT INPUT VOLTAGE



20A0 3E 01 LD A,01H ?
20A2 32 OF 10 LD (BAS),A s INITIAL VALUE
20A5 3E F9 LD A,FS9H ?
20A7 32 05 10 LD (DISB5),A 3
20AA FD 21 00 10 o IY,DISBUF 3
20AE C3 B1 20 JP SEOP H

PROGRAM DISPLAY SELECT OUTPUT !

20B1 21 00 10 SEOP: LD HL,DISBUF 3

20B4 3E 6D LD A,DS ;

20B6 77 LD (HL),A 3"S" TO BUFFER
20B7 23 INC HL ’

20B8 3E 79 LD A,EE H

20BA 77 LD (HL),A 3"E" TO BUFFER
20BB 23 INC HL H

20BC 3E 3F LD A,DO 3

20BE 77 LD (HL),A ;"0" TO BUFFER
20BF 23 INC HL 3

20C0 3E F3 LD A,DP 3"P" TO BUFFER
20C2 77 LD (HL), A 3

20C3 23 INC HL H

20C4 3E 00 LD A,O0H >

20C8 77 LD (HL),A :

20C7 06 04 SCANZ: LD B, 04H 3SET LOOP SCAN
20C9 OE 00 LD C, 00H sSET DATA OUTKEY
20CB DD 21 00 10 LOOP2: LD IX,DISBUF  ;INIT DATA DISPLAY
20CF 21 10 00 LD HL, 0010H 5

20D2 11 01 00 LD DE, 0001H sTIME DELAY
20D5 DD 7E 00 DELAY2: LD A, (IX+0) H

20D8 D3 01 ouT (01),A s DISPLAY

20DA 79 LD A,C 5

20DB D3 02 ouTr (02),A ;OUT KEY

20DD ED 52 SBC HL,DE s TIME

20DF 20 F4 JR NZ,DELAY2 3

20E1 DB 02 IN A, (02) ;IN KEY

20E3 F6 8F OR 8FH H

20E5 57 LD D,A H

20E6 D8 FF SUB FFH H
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20E8
20EA
20EB
20ED
20EE
20EF
20F0
20F2
20F3
20F5
20F6
20F8
20FA
20FB
20FD
20FE
2100
2101
2103
2104
2106

2108
210A
210C
210D
210F
2111
2114
2116
2117
211A
211D
211E
211F
2121
2124

28
78
Fe
AZ
69
2C
ce
2D
20
6F
26
DB
57
DB
92
28

DD
oC
10
18

D3
06

10
DB
32
D3

21
11
19
3D
20
C3
3A

17

F8

02 SuM2:

23
02 LOOPK2:

02
F8
23 NOTKEYZ2

C5
BF

80 FRE:
10
DEIO;

80
07 10
Al

00 25
02 00
TABL:

FC
2F 21
0D 10 FREQ:

53 8EY

INC
ADD
DEC

EE S

ouT
NOP
DJNZ

IN

ouT

&8 E B

D

559y

Z,NOTKEY2
A,C
F8H

L,C

A,02H

NZ, SUM2
L,A
H,23H
A, (02)
D,A

A, (02)

Z,LO0OPK2
(HL)
IX

LOooP2
SCAN2

(AD) ,A
B, 10H

DEIO

A, (AD)
(DATAIN)}, A
(PORTB) , A

HL, 2500H
DE, 0002H
HL,DE

A

NZ, TABL
DEF

A, (FO)
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SET DATA

ADD DATA KEY

SET LOW ADDR DATA KEY

SET HIGH ADDRESS

CHECK NOTPRESS KEY
JUMP TO KEY DATA

TIME DELAY A/D

SET TABLE F



2127
2129
212A
212D

212F
2132
2136
2139
213C
213F
2141
2143

22BA
22BD
22C0
22C3

22DA
22DD
22E0
22E3

22EA
22ED
22F0
22F3

23BA
23BD

D3
2F
32
18

22
DD
DD
DD

20
C3

C3
C3
C3
C3

C3
C3
C3
C3

C3
C3
C3
C3

C3
C3

AO

oD
D9

20

6E
01
52
FC
24

08
08
08
08

08
08
08
08

63
7D
97
08

B1
B1

10

10
20
o1
00
00

21

20
20
20
20

20
20
20
20

20
20
20
20

20
20

DEF:
10

DELAYS:

ouT (PORTA), A

(FO), A
FRE

5 E g

FREQUENCY DELAY TIME

LD (DEFBUF) ,HL
1D IX, (DEFBUF)
LD H, (IX+1)

D L, (IX+0)

o DE, C001H
SBC HL,DE

JR NZ,DELAYS
JR FREG

KEY SELECT INPUT

22BAH
SEIP
SEIP
SEIP
SEIP
22DAH
SEIP
SEIP
SEIP
SEIP
RG 22EAH
INP

INI

INV

SEIP

S5RYgNYYNE

]

9893

KEY SELECT OUTPUT

ORG 23BAH
JP SEOP
JP SEOP
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23C0
23C3

23DA
23DD
23E0
23E3

23EA
23ED
23F0
23F3

2400
2401
2402
2403
2404
2405
2406
2407
2408
2409

C3
C3

C3
C3
C3
C3

C3
C3
C3
C3

3F
06
5B
AF
66
6D
7D
o7
F
6F

34
34
33
33
32
32
31

558

2D

B1
B1

B1
B1
B1
B1

08

B1
B1

00
0o
0o
00
00
00
00
00
00
00
00
00

20
20

20
20
20
20

21
21
20
20

TABDIS:

iwmgwmgw

ABLE

ORG

DEFB
DEFB
DEFB
DEFB
DEFB
DEFB
DEFB
DEFB
DEFB
ORG

DEFW
DEFW
DEFW
DEFW
DEFW
DEFW
DEFW
DEFW
DEFW
DEFW
DEFW
DEFW

SEOP
SEOP
23DAH
SEOP
SEOP
SEOP
SEOP
23EAH

VIN
SEOP
SEOP

2400H
3FH
0BF
SBH
4FH
66H
6DH
TDH
O7H
7FH
6FH
2502
0034H
0034H
0033H
O033H
0032H
0032H
0031H
0030H
O002FH
002FH
002EH
002DH
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2D
2C
2B
2A
2A
29
28
28
27
26
26
25
25
24
23
23
22
22
22
21
20
iF
1E
iD
icC

1A
19
18
17
16
16
15
15
15
14
14
13
13

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

DEFW
DEFW
DEFW
DEFW
DEFW
DEFW
DEFW
DEFW
DEFW
DEFW
DEFW
DEFW
DEFW
DEFW
DEFW
DEFW
DEFW
DEFW
DEFW
DEFW
DEFW
DEFW
DEFW
DEFW
DEFW
DEFW
DEFW
DEFW
DEFW
DEFW
DEFW
DEFW
DEFW
DEFW
DEFW
DEFW
DEFW
DEFW
DEFW
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OO2Z2DH
002CH
COZBH
002AH
002AH
0023H
0028H
0028H
002T7H
0026H

-0026H

0025H
0025H
0024H
0023H
0023H
0022H
0022H
0022H
0021H
0020H
O01FH
OO1EH
001DH
001CH
001B

001AH
0018H
0018H
0017TH
0016H
0016H
00158
O015H
0015H
0014H
0014H
0013H
0013H

-e

e
0

e e we . “-e -e e e e .o we e e e - . L 1) e -t ve e e e -t we -

we

e .o e

FO

DO



11
11
10
10
CE
0OE
0D
oD
oD
oc
oc
0C
ocC
OB
0B
OA
0A
09
08
08
07
07
08
06
06
06
05
05
04
04
04
04
04
04
04
04
64
03
03

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
]8]
00
0o
00
00
00
00
00
00

DEFW
DEFW
DEFW
DEFW
DEFW
DEFW
DEFW
DEFW
DEFW
DEFW
DEFW
DEFW
DEFW
DEFW
DEFW
DEFW
DEFW
DEFW
DEFW
DEFW
DEFW
DEFW
DEFW
DEFW
DEFW
DEFW
DEFW
DEFW
DEFW
DEFW
DEFW
DEFW
DEFW
DEFW
DEFW
DEFW
DEFW
DEFW
DEFW

0011H
0011H
0010H
0010H
OOOEH
OOOEH
OOODH
OOODH
00ODH
000CH
000CH
000CH
000CH
O00OBH
000BH
000AH
O00AH
000SH
0008H
0008H
000TH
0007H
0006H
0006H
0006H
0006H
O005H
OOO05H
0004H
0004H
0004H
G004H
0004H
0004H
0004H
0004H
0004H
0003H
0003H
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03
03
03
03
02
02
02
o2
02
02
02
02
02
o2
01
01
01
01
01
01
01
01
o1
01
01
01
01
o1
01
01
01
01
01
01
01
o1
01
01
01

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

ta

DEFW
DEFW
DEFW
DEFW
DEFW
DEFW
DEFW
DEFW

.DEFW

DEFW
DEFW
DEFW
DEFW
DEFW

DEFW
DEFW
DEFW
DEFW
DEFW
DEFW
DEFW
DEFW
DEFW
DEFW
DEFW
DEFW
DEFW
DEFW
DEFW
DEFW
DEFW
DEFW
DEFW
DEFW
DEFW
DEFW
DEFW
DEFW
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0003H
0003H
0003H
0003H
0002H
0002H
0002H
0002H
0002H
0002H
0002H
0002H
0002H
0002H

* 0001H

0001H
0001H
0001H
0001H
0001H
0001H
0001H
0001H
0001H
0001H
O001H
0001H
0001H
O001H
0001H
0001H
0001H
C0O01H
0001H
0001H
0001H
0001H
0001H
OO001H

.o

e we -e e e e L 1] - e e 'e ve L 1) e

. .e we - we -4 e e e e e -4 . w9
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90
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01
01
o1
01
o1
01
01
01
01
01
01
01
01
02
02
03
03
04
04
04
05
05
05
06
06
07
07
08
08
09
0A
0B
0D
OE
OF
11
12
13
14

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

DEFW
DEFW
DEFW
DEFW
DEFW
DEFW
DEFW
DEFW
DEFW
DEFW
DEFW
DEFW
DEFW
DEFW
DEFW
DEFW
DEFW
DEFW
DEFW
DEFW
DEFW
DEFW
DEFW
DEFW
DEFW
DEFW
DEFW
DEFW
DEFW
DEFW
DEFW
DEFW
DEFW
DEFW
DEFW
DEFW
DEFW
DEFW
DEFW
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O0001H
0001H
0001H
0001H
0001H
0001H
0001H
0001H
0001H
O001H
0001H
0001H
O001H
0002H
0002H
0003H
O003H
0004H
O004H
0004H
O005H
0005H
0005H
0006H
000SH
0007H
000TH
0008H
0008H
000SH
000AH
0O00BH
OO0ODH
OO0CE

OOOFH
0011H
0012H
O013H
0014H
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14
15
i6
17
18

1F
22
23
24
25
26
28
24
2C
30
33
36
3A
3F
40
42
44
48
4E
54
57
S5A
5E
63
66
69
6C
72
76
TA
82
88
8F

00
00
00
00
00
0o
00
00
0o
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
0o
00
00
00
00

DEFW
DEFW
DEFW
DEFW
DEFW
DEFW
DEFW
DEFW
DEFW
DEFW
DEFW
DEFVW
DEFW
DEFW
DEFW
DEFW
DEFW
DEFW
DEFW
DEFW
DEFW
DEFW
DEFW
DEFW
DEFW
DEFW
DEFW
DEFW
DEFW
DEFVW
DEFW
DEFW
DEFW
DEFW
DEFW
DEFW
DEFW
DEFW
DEFW
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0014H
0015H
0016H
0017H
0018H
001BH
O01FH
0022H
0023H
0024H
0O025H
0026H
0028H
002AH
002CH
0030H
0033H
0036H
003AH
0O03FH
0040H
0042H
0044H
0048H
OO4EH
0054H
0057H
0054H
OOS5EH
0063H
0066H
0069H
O06CH
0072H
0076H
O07AH
0082H
0088H
OO08FH

. e -e e

e
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o7
AO
A8
A8
B2
B5
BS

848 8

E6
F4
04
OF
17
25
33
48
58
70
8E

388

00
20

70
AO
D6
17
57
93

50
EO
70

DEFW
DEFW
DEFW
DEFW
DEFW
DEFW
DEFW
DEFW
DEFW
DEFW
DEFW
DEFW
DEFW
DEFW
DEFW
DEFW
DEFW
DEFW
DEFW
DEFW
DEFW
DEFW
DEFW
DEFW
DEFW
DEFW
DEFW
DEFW
DEFW
DEFW
DEFW
DEFW
DEFW
DEFW
DEFW
DEFW
DEFW
DEFW
DEFW
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00STH
OOACH
O0A8H
O0ASH
0OBZH
OO0BSH
OOBSH
00C3H
00C8H
O0CEH
OO0DSH
OOE6H
OOF4H
0104H
010FH
0117H
0125H
0133H
0148H
0158H
0170H
O018EH
01AO0H
01BSH
01E7H
01F2H
0200H
0220H
0240H
0270H
02ACH
02D6H
0317H
0357H
0393H
O3FFH
0450H
O4ECH
O5TOH
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50
30
55
00
55
80

BB

06
o7
08
OA
0B
OE
12
1A

DEFW
DEFW
DEFW
DEFW
DEFW
DEFW
DEFW
DEFW
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0650H
0730H
0855H
OAOCH
OB55H
OES8OH

" 12DOH
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-
unm 8  "an1maany

o - o ¢ :
AT INUTNNANITNARDIN 1 uﬁmeuiqmuuaznﬁsuataqnqn Lﬁﬂﬁﬁhﬂﬂﬂﬁﬂgﬂlﬁu

LI

o o d [ 4 £ 'S - oo
uvﬂmuauwn (T?Rﬂ) ufﬂﬂulaqﬂ2ﬂ (Tdan) ﬂTsuﬁta1ngn (uaauauﬂ)

1.00 1.00 4.00
1.20 1.17 4.79
1.40 1.38 5.57
1.60 1.58 6.37
1.80 1.77 7.17
2.00 1.97 7.98
2.20 2.18 8.79
2.40 2.39 9.60
2.60 2.60 10.41
2.80 2.81 11.21
3.00 3.00 12.01
3.20 3.21 12.82
3.40 3.41 13.63
3.60 3.62 14.43
3.80 3.81 15.22
4.00 4.00 *16.00
4.20 4.20 16.80
4.40 4.38 17.59
4.60 4.58 18.38
4.80 4.79 19.18
5.00 4.99 19.97
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t
4.00 1.00 4.00
4.80 1.20 4.80
5.60 1.40 5.59
6.40 1.58 6.39
7.20 1.78 7.18
8.00 1.99 7.99
8.80 2.20 8.79
9.60 2.40 9.58
10.40 2.61 10.39
11.20 2.81 11.18
12.00 3.00 11.98
12.80 3.21 12.80
13.60 3.41 13.62
14.40 3.62 - 14.44
15.20 3.82 15.22
16.00 4.02 16.04
16.80 4.21 16.82
17.60 4.40 17.62
18.40 4.60 18.41
19.20 4.80 19.18
20.00 5.00 19.97
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3.00 1.00 4.00
3.60 1.20 4.80
4.20 1.40 5.58
4.80 . 1.59 6.37
5.40 1.78 7.18
6.00 1.99 8.00
6.60 2.19 8.81
7.20 2.40 9.62
7.80 2.61 10.41
8.40 2.82 11.22
8.00 3.03 12.01
9.60 3.22 12.83

10.20 3.41 13.61

10.80 3.61 14. 44

11.40 3.80 15.22

12.00 4.00 16.01

12.60 4.21 16.80

13.20 4.40 17.60

13.80 4.58 . 18.38

14.40 4.78 19.18

15.00 4.99 18.97
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MC1508L-8
MC1408L-8
MC1408L-7
MC1408L-6

Specifications and Applications

Information
EIGHT-BIT MULTIPLYING
DIGITAL-TO-ANALOG

EIGHT-BIT MULTIPLYING CONVERTER
DIGITAL-TO-ANALOG CONVERTER _ S G e
INTEGRATED CIRCUIT

. . . desioned for use where the output current is & linear product
of an eight-bit digit2! word and an analog input voltage.

¢ Relative Accuracy: 20.19% Error maximum
{MC1508L-8, MC1408L-8B)

® Seven and Six-Bit Accuracy Available ‘:u,,,,,;,,,,,,‘
(MC140BL-7, MC1408L-6) { top view)

.
LL'XH'I\HY')UI‘

Fast Settiing Time = 300 ns typica! g

® Noninverting Dioita! Inputs are MTT L and
CMOS Compatible

¢ Output Voltage Swing— +04 V10 -50V
High-Speed Muliiplying Input

Slew Rate 4.0 mA/ps a RA"MS":"'A':‘ &,
@ Siandard Supply Voliages: +5.0 V and < CASE €20

-50Vio-15V

FIGURE 2 ~ BLOCK DIAGRAM
FIGURE 1 — Dto-A TRANSFER CHARACTERISTICS

mse Lse
-~ a2 "l ~a s A A ar
! i e e T
E CONYROL -—lg.
: > Cuvtrent Switrien a
4
4 1
«
P " 2R L ener Bag Corgont 2
:'_’ GND
2 Veetin ] |
14 V4o ‘J 12
2 Reterence vee
° Mue== Cutrent
3 Veert ) Ampidar
- 13
COMPEN
Ve
g NN —
(00000000} TERRERREL) e
Source Pour

INPUT DIGITAL WORD

TYPICAL APPLICATIONS

Audio Digitizeng ant! Decoding
Programmabie Fower Suppies

® Tracking A 10D Converters

Successive Approximation A-10-D Converters
® 2 1/2 Digit Pane! Meters end DVM '
Wavelorm Synthess

Ssmpie ond Hold

Peak Derecror

Programmabie Gain and Attenuanion

CRT Character Generanon

Anziog Digital Muluiplcanion
Drgiial-Digita! Mulumlcation
Ansop Digre Drvinion

Dhpite? Adction and Sublraction
Soeech Compresion and Expemion
Srwpping Motor Drive

e : i Jbptie’s



MAXIMUM RATINGS (T, = +25°C uniess otherwise nou;!.l

Rating Symbol Value Unnt
Power Supply Volisge vee +55 Vde
: VEE -16.5 X
Digrtat Input Voltage Vg thru Vyg Oto+58% Vde
Appired Output Voltage Vo +0.5,.5.2 - Vde
Reference Current 11a $.0 mA
Reference Amplifier Inputs . VieVis Vee.VEE vae
Operating Tempersture Range Ta °c
MC1508L:8 -55 104125
MCI1408L Series Oio*75
Storage Temperature Range Targ ~65S to +150 oc

Veef
ELECTRICAL CHARACTERISTICS (Vec = *5.0 Voc. VEE * -1 Ve, oy = 2.0mA, MCIS0BLE: Tp » -55°C 10 +125°C.
MC1408L Serres” T = 010 + 75°C unless otherwine noted. All digital inputs at high fogic level.)

Characteristic Figurs Svmbo! Min Typ Max Unit
Relatrve Accuracy (Error refative 10 full scale to!} 4 E, %
MC1508L8, MC1408L8 - - :019
MCI408L7, See Note 1 - - 2039
MC 140816, See Note 1 - - +078
Setthing Time 10 within 21/2 LS8 {nciudes 1py 4 1T 45 +25°CISee Note 2 5 15 = 300 - n
Peopagation Delay Time 5 PLH.PHL - 30 100 ns
Ta= +25°C ) X
Output Full Scate Current Drift TCip - - 20 - PPM/OC
Dighia! Input Logic Levels IMSB) 3 Voc
Hgh Level, Loge "1 Vin 20 - -
Low Level, Logic ~0” viL = - o8
Digi1a! input Cursent (MSB) 3 N mA
Hegh Level, Vil " 5.0V L ITY) - 4] o4 .
Lowlevel. V(| -08V J 17y - -0a -08
Reference input Bias Current (Pin 15) ' 3 Iyg - -1.0 -%0 »A
Output Current Range 3 10R mA
VEE = -50V - . [} 2.0 2.1
VEE = =15V, Ta = 25°%C . [} 20 42
Outout Curreny 3 [T p mA
Veel = 2000 v, R14 = 1000 51 . 19 " veg 24
Output Current 3 10tmin} C R 4.0 uA
LAl bits Iowl
Ouwut Vo'iage Comphance (€, £ 0.19% 21 T4 » «25°C) 3 Vo Vac
Pin 1 grounded - - -0.55. <04
Pin 1 ooen, Vg below <10 V - - “5.0.<04
Reference Current Stew Rate [ SR et - 40 - mAus
Qutput Current Power Supply Sensitivity PSRRI=) - 05 2.7 nAIV
Power Supply Current 3 tce - “13 % «22 mA
(Al bets low} . 1£E - .75 -1
Power Supply Voltage Range 3 VeCR L] *50 “5 & Voe
{Tq = +25°C) VEER BVE -15 -165
Power Dissipsnon 3 o mw
All trts ow
VEE * -5 0 Ve - 105 170
VEE = -15 Voe - 1%0 308
Al bets high
VEg * -5.0 Vde - s0 -
Veg = -15 Vi - 160 -

Note 1. All current swiiches 21¢ tested 10 pudrantee #11eatt S0% of rpied ewitbut cureent
Note 2. Al buts swaiched.

.. H
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TEST CIRCUITS
FIGURE 3 - NOTATION DEFINITIONS TEST CIRCUIT
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FIGURE 4 - RELATIVE ACCURACY TEST CtRCUIT
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FIGURE S - TRANSIENT RESPONSE and SETTLING TIME
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TEST CIRCUITS (continued)

FIGURE 6 - REFERENCE CURRENT SLEW
RATE MEASUREMENT
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FIGURE 7 — POSITIVE V,qf
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THERMAL INFORMATION ¢
The maximum powe: consumption an integrated circurt
can tolerate at a given operating ambient temperature, can
be found trom the equation*
Timax) -TA
RyJalTyp)

PDITA)

Where. PD(TA) = Power Dissipation allowable at a given
operdting ambrent temperature. This must be greater than
the sum of the products of the supply voitages and supply
cutrents 31 the worst case operating conditinn

T Jtmax) * Maxsmum Operating Junction Temperature
. #s listed i the Maximum Ratings Secuon‘
Ta = Maximum Desired Operating Ambient
Temperature ’
RpyalTyol « Typcal Thermal Resistance Junction 1o
Ambient

OUTLINE DIMENSIONS
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FIGURE 9 — MC1508L -8/MC1408L SERIES EQUIVALENT
CIRCUIT SCHEMATIC H

DIGITAL INPUTS

(] Lse {0
50AY NT“ 7043 a:Tu QAL w0 TAS “T” !ZQTAB a
. -|&7 :";i-E ‘::‘}lf 5K 5}8 15‘5[13 ]r{] sj‘f £33k
. {-»' {:»J 'E {-ﬂ] Lr:-u] | Lo
1%
j-n—' e e wal e J N
5 J 5 _j CURRENT
_K‘; ’_{\l _q - SWITCHES
800 {800 $800 800 800 $ 800 800 800 R2R
LADDER
400 <00 400 400 400 400
13
Vee o
REFERENCE K YJ
CURRENT od
v AMPLIFIER % 8
Vietie 10+ an  an }.__ F},.. b $u2sk
4 3
v T3 K
6.2k
3 BIAS
3 CIRCUIT
350 $aso ey 3 3¢«
ssl» asJ) 13 o1 02
COMPENSATION  V,uq(.) Vgg OUTPUT GND
RANGE
CONTROL

CIRCUIT DESCRIPTION

The MCI508L-B conusts of & ceference cutrent smphter, an
R-2R ta00er, and eight hiph-speed current switches For many
20phicanons, only a relerence tesntor and relerence voltape need
be 20ded

The switches are noninverting in operation, therelore high
$121¢ ON the inDul Lurng on the soecihieo Oulpyt Current component
The switch uses current steening for high sDeed, SN0 8 terMination
amphileer consnuing of an acirve 1000 ¢21n 3100¢ with unity gain
leeoback The aerminanion amptitser holOs the parasetic capacitance
O the 1a00¢r 31 3 CONIIANT vDLIaPe Ouring switching, ana provioes

N—

2 10w iMpeaanct terminanon Of Soudl volisge loc 8l bege of
the I-dder.

The R2R 1530e: divides the reference amplilier curtent wio
benanilyvelaied componeni, which sre led 10 the switches Note
That theie is slemays & remainOer Curient which 1 soual 10 the
teatt mpnilcant it Vha curtent w shunted 10 g ound, ang e
MAHMUM Outpul Curient s 2557256 of the reference ampleler
cutrent, ©r 1932 mA for 3 2.0 mA celerence amplibser current
it he NPN curient soutte paw o perlec ty maiched

/\
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GENERAL INFORMATION

Reference Ampliliar Drive and Compensation

The reference amplifier provides 8 voltage a1 pin 14 {or con-
vering the reference vollage 10 8 current, 3nd 3 turn-around tuevit
of current murcor for feeding the ladder. The reference amplifier
input current, 114, must always fiow into pin 14 regardless of the
setup method or reference voltage polsrity.

Connections for apositive reference voitage are shown in Figure
7. The teference voltage source supplies the full current (14 For
bipotar seference sipnals, as in the muliiplying mode, R15 can be
ed 10 a negative voltage cor ding to the mini input
tevel. 1t is possible to efiminate R15 with only 8 small sacrifce
n accuracy and temperature orsfl, Another method for bipolar
enputs is shown in Figure 25.

The compensation capacitor value must be increased with -
creases ;n R4 to maintan proper phase margin, for R14 values
of 1.0, 2.5 and 5.0 kiohms, minimum capacitor values are 15,
37, and 75 pF. The capacitor should be tied 10 Vg as this in-
Creases negative supply rejection,

A negative seference voliage may be used if R14 is grounded
and the relerence voltage 13 apphed 10 R15 as shown i Figure B,
A high input impedance 15 the main advaniage of this method.
Compensstion involves a capacitor 10 VEE ©on pin 16, using the
values of the previous paragraph. The negative seference voltage
must be at teast 3 O-volus above the Vg supply. Bipolar input
signals may be handied by connecting R14 10 a positive reference
voliaoe equal to the peak posiive input level at pin 15,

When » dc telerence voitage 15 used, capacitive bypass 10 ground
s recommented The 5.0 V logwe supply 13 not recommended a3
a reference voltage. 11 » wel) regulated 5.0-V supply which drives
log 11 10 be used as the relerence. R14 should be decoupled by
connecting 1t 10 +5.0 V through snother ressior and bypassing
the junction ©f the two tesisiors with 0.1 uF 10 grouna. For
relerence voltages greater than S.0 V_ 3 ctamp diode 1s recommen:
Oed between pin 14 angd ground.

" pin 14 5 driven by a high smpedance such 2% 3 transistor
current source. none o! the above compensstion methods apply
and the amplifier must be heavily compensated, decreasing whe
overatl bandwidth,

Output Voltage Range 3

The .voltage on pin £ i3 restricied 10 3 range of -0.55 16 <04
volts 8t +25YC, due 10 the current switching methods empioyed
nthe MC1508L-8. When s current switch s turaed “'off™ the pos:
tive vollage On The OUIDUL termina! Can turn “"on” the outdut
diode and increase the cutpul cutrent leve!l When » current swich
8 twrned “‘on”, the negative outpul vollage fange 13 restrCied
The base of the terminanion circuit Dachington 11annstor w one
dode voltage below ground when pin 1 is grounded, 50 8 n2gative
voltage below the soecifwed wie level will deve the low current
device of 1he Darhington n1o saturaleon, Oecredsing the outout
Current level.

The negateve output voltage complisnce of the MC1508L-8 may
be extended 10 -5 0 V volts by ooening the circust a1 pin 1. The
negative supply vollage must be more negateve than =10 woits
Uning 2 full seale cutrent of 1.992 mA and Ibad resutor of 2.5
kilohms between pin 4 snd ground witl yaid » voltage Oulput
of 256 levels between O ang —4.980 woits  Flosung pin 1 coes
not atfect the converter speed ©f Power dusipation, However, the
value of the load resitior determanes the swiiching trme Sut 10
sncreased vottage swing  Values of Ry up to 500 ohmi do no1 vy
nificantly sffect perforeance. but 8 2.5 kiohm bbad inceaws
“worsi care” seiling time 10 1.2 p3 {when 8l bits are switched onl.

N @ MOTOROILA Semiconductor Products Inc.

Refer 10 the subsequent text secuon on Seithng Time for more
details on output loading

It 3 cower supDly value between ~5.0 V and <10 V s desied.
» voltage of beiween 0 and -5.0 V may be applied 10 pin 1. The
vatue of This voliage woll be the maximum allowable negatve out-
put swing.

Output Current Range

The output current maximum rating of 4.2 mA may be used
only for negative supply voltages typically more negative than
8.0 volts, due 10 the increased volisge drop across the 350-ohm
resistors in the reference current amplifier.

Accuracy

Absolute accuracy is the measure of each outpul current level
with respect 10 1ts intended value, and is deDendent upon relatve
sccutacy ond fult scale current dnift  Relative accurscy u the
measure of each ov1PUT current leve! as 2 fraction of The full scate
current. The relstwve nccurscy of the MEIS08L-B s essentully
constant with temperature due 10 the exceltent temperature track.
ing of the monohithie reustor 1adder. The relefence current may
Orift enth temperature, causing 8 change in the adsoiute accuracy
of output current, However_ the MC1508L-8 has 3 very low fult
scale cutrent dnift with remperalure,

The MC1508L.-B/MC1408L Serres 15 gusranteed accurate to with:
w2 1/2 LSB at +25°C a1 a tull scate output cursent of 1.992 mA
This corresponds 10 8 velerence amplifser OuiPUt Current drive to
the ladder network of 2.0 mA. with the loss of one LSB = B.O wA
which i3 the ladder remainder shunted 10 g ound, The nput cutient
10 Din 14 has & Quaranieed value O between 1.9 and 2.1 mA,
sliowing some musmatch in the NPN current source par.  The
accuracy test circuit is shown in Figure 4 The 12-bu converter
© calibrated for a full scale output current of 1992 mA  Thi o
an options! step sence she MCISDBL-8 accuracy 15 essentusily the
same between 1.5and 2.5 mA. Then the MC150BL-8 circuns” full
scale current 5 1Mmed to the same value with R 14 50 tha1 s 2e10
value appears at the eriol ampldier outoutl. The counter o8 aciveted
and the ersot band may be Suplayed on an oscitioscoDe, Cetected |
by COMPB1aIOrs, OF $1076:0 1n 2 Peak Oeiec1Or.

Two 61t D-10-A converters may not de wsed 10 construct 3
16-but accurate D to A converter. 16-ba accuracy imples 3 10131
error of £172 of one partin €5, £36_ or 20 00076%. which i much
more accurste than the 20.19% specidication prov.oes by the
MC1508L 8.

Multiplyeng Accuracy

Tre MCIS0BL-B may be wied «n the mulliplying mode with
eiph1-bit accuracy when the relerence Cutrent tf vared Over 8 1305¢
of 256 1 The maor source of error s the Duas current Of the
teeminauon amphifier  Under “worst case” conoions. these eght
emohiwers can contnibute 2 t013! o! 16 pA exird current 31 the
oviput 1ermenat 11 the telerence Current an the muliplying mooe
tanges 1rom 16 uA 10 4 0 MA_ the 16 wA coninibutes 8n erior
of 0.1 LSB. This is well within eightdit stcuracy relerenced 10
-4 0OmA,

A monROIONC CORvETIEr 15 One whith SuDDIES 20 inCrease sn
cuiient 1or gach incrernent an the binary word Tvowically, the
MC 1508L-B 11 monoton:c for 81l values Of reference current above
OSmA Therecommencied range 101 ODEra1ON with 3 O¢ reference
cunreni 1 0S 104 OmA




GENERAL INFORMATION (Conunued) '

Settling Time

The “‘worst case™ switching condition occurs when atl bits are
swilched “on™, which coriesponds 10 8 low-10-high Hansiion fot
3 bits This ume o typicaliy 300 ns tor setihing 10 within 3 1/2
LSB, for 8-bit accuracy, and 200 ns 10 1/2 LSB for 7 and 6-bit
accuracy., The turn off 18 typically under 100 ns. These times
apply when R K500 ohms snd Cp € 25 pF.

The slowest sinpte swiich is the least sipnilicant bil, which turng
“on™ ang settic, in 250 n3 and twrns “o!!” 1n BO ns  In spphica
uons where the D-10-A converier funchiom n a positve-going
ramp mode, the “worst case™ switching conduiion goes not occur,
and 3 setthing time of less than 300 ny may be reatized. Bit AY
wrns “on’ in 200 n3 and “off” n 8O ns, while bit A6 wrns “on”"
n 150 ns and “off “wn BO ns. :

The 1e51 corcurt of Figure Seequires & smaller voltage swing for
the curcent switches Bue 10 internal voliage clamping «n the MC.
1508L-B A 1.0&iohm 1030 tesstor from pn 4 10 ground guves
# typical settling time of 400 ns. Thus, 1t 1 voliape swing and not
the outpul RC teme constant that determines seithing teme for
most applicanions

Exwa care must be taken in board fayoul since this is ususlly
the domunant lacior in satsfaciory test results ‘when messuring
seithing nrne . Shots deads, 100 »F supply bypassing 1o fow fre
Quencies, and minimum scope iead length are oll mandatory

TYPICAL.CHARACTERISTICS
(VCE * 450V, VEE * =15V, Tg = ¢25°C uniess otherwise noted }

FIGURE 1D — LOGIC INPUT CURRENT versws INPUT VOLTAGE
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TYPICAL CHARACTERISTICS (continued)

(Vee = +5.0 V. VEE = <15 V, Tp = ¢25°C unless otherwise noted.}

FIGURE 14 — REFERENCE INPUT FREQUENCY RESPONSE

FIGURE 15 ~ TYPICAL POWER SUPPLY CURRENT
versus TEMPERATURE (alt bits tow)
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ADCO0801, ADC0802, ADC0803, ADC0804, ADC0805

National
Semiconductor

AtoD,Dto A

H
'

ADC0801, ADC0802, ADCOSO3 ADC0804, ADCOBO58 Bit xP

Compatlble AID Converters

General Description .

The ADCOB01, ADC0B02, ADC0803, ADCOB04 and
ADCOB0S are CMOS 8-bit successive approximation A/D
converters which use a differential potentiometric
tadder—similar to the 256R products. These converters
are designed to allow operation with the NSC800 and
INSB0B0A derivative control bus, and TRI-STATE®
output latches directly drive the data bus. These A/Ds
appear like memory locations or /0O ports to the micro-
processor and no interfacing logic is needed.

A new differential analog voltage input allows increasing
the common-mode rejection and offsetting the analog
zero input voltage value. In addition, the voltage refer-

ence input can be adjusted to allow encoding any smaller

analog voltage span to the full 8 bits of resolution,

Features

1 ® Compatible with 8030 pP  derivatives—no inter-

facing logic needed — access time — 135 ns

® Easy interface to all microprocessors, or operates
“stand alone®’

= Differential analog voltage inputs
& Logic inputs and outputs meet both MOS and T2L
voltage level specifications
® Works with 2.5V (LM336} voltage reference 1
% On-chip clock generator
- & 0OV 10 5V analng input voltage range with single 5V
supply
¥ = No zero adjust required
® 0.3" standard width 20-pin DIP package

® Operates ratiometrically or with 5 Vpg. 2.5 Vpe.
or analog span adjusted voltage reference

Key Specific atxons

8" Resolution 8 bits
8 Total error *1/4 LSB +1/2 LSB and %1 LSB
® Conversion time 100 ps

Typical Applications

v
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ppsolute Maximum Ratings (Notes 1 and 2)

poRlY volitege (Ve (Note 3) 6.5V Temperature Range
voliagt . ADCO0B01/02LD
Lopic Contro! Inputs —03V 10418V ADCO0801/02/03/04LCD
At Other Inputand Outpuits —0.3Vto (Veo +03V) 4 ADCO0801/02/03/05LCN
conpe Temperature Renge s+ —65°C 10 +150°C ADCOBD4LCN
actage Dissipstion at T = 25°C B75 mW Ranpe of Voo
(o8 Temperature {Soldering, 10 ds) 300°C

glectrical Characteristics
e following specifications apply for Voo = 5 Vpe, TMINS TA S Tmax snd gL K = 640 kHz unless otherwise specified,

Operating Ratings (Notes 1and 2)

TMIN < Ta S Tmax
—55‘C<TA<+125 c
—40° C<TA<-085"C
-4D’C<TA<485'C

0°C< Ta <+70°C

asWc1063vpe

PARAMETER CONDITIONS MIN TYP MAX UNITS
—
ADCOBO1:
Tota! Adjusted Error With Full-Scale Adj. 21/4 LS8
{Note B) . (See Section 2,5.2) -
ADCOB02: .
Tota! Unadijusied Error VREF/2= 2500 VpC 212 LS8
(Note 8)
ADCOB03:
Total Adjusted Error With Full-Scele Adj. 2172 LsB
{Note 8) {See Section 2.5.2)
ADCOBD4:
Tota! Unadjusted Error VREF/2= 2500 VpC 21 LS8
{No1e B)
ADC0B05:
. 2 41 tsB
Total Unadjusted Error VREF /2—No Connection
{Note 8} y
VREF/2 Input Resistance {Pin 8) ADCO0851/02/03/05 . 2.5 5.0 [34]
' ADCOBO4 (Note 8) 1.0 13 (3¢
Anatog Input Voltage Range (Note 4) V{s}or Vi~) Gnd-0.05 vecoto.os Voc
OC Common-Mode Error Over Analog Input Voltage 2116 21/ LS8
= Range
Power Supply Sensitivity Vee= 5 Vpr 210% Over 216 2/8 LS8
Allowed Vnit] and ViNi=)
Voltege Range {(Note 4)
AC Electrical Characteristics
The following specifications apply for Vg = 5 VDG and Ta = 25°C unless otherwise specified. -
PARAMETER CONDITIONS MIN TYP MAX UNITS
% Convenion Time fcpi = 640 hHz (Nowe 6) 103 114 Hs
T Convenion Time {Note 5, 6) €5 73 ek
ek Ciock Frequency Voo = SV, (Now §) 100 0 1460 kHz
Clock Duty Cyele {Note 5} 40 60 %
R Convenion Rate in Fres-Running IRTR tied 1o WA with £770 ol
Mode TS~ 6 Vpe. oLk = 840 kiHz
WIRRIL Width of WR Input (Stant Pulse TS~ 0Vpe iNotwe 71 100 "
Width)
uee Access Time {Delzy trom CL = 100pF 135 200 ©
Falling Edge of RD 1o Output
Dsue Valid)
UK. oK TRI-STATE Contro! {Deley CrL*=10pF. Ry = W04 125 @0 n
trom Rusing Edpe of RD 1o {See TRI-STATE Test
Hi-Z Stete) . Circuits}
Yl ig) Delsy trom Falling Edge 0 <50 ~
ot WR or KD to Reset of INTR
Coy tnput Capesitence of Logie & b2 of
Control inputs
Cour TRI-STATE Outpnt ) 38 of
Capecitence (Dats Butfen)

10800QY

508000YV_‘¢08000Y ‘€0802AY 208034V




ADC0801, ADC0802, ADC0803, ADC0804, ADC0805

Electrical Characteristics
The following specifications apply for Vee = 5Vpe and TN < TA <TMAX, unless otherwise specified.

PARAMETER [ CONDITIONS . [ mn T v T max ] UNT
CONTROL INPUTS {Nate- CLK IN {Pin 1) is the input of 3 Schenitt Tigyee circuit and o5 theretore specified separately)
—_— ]
Vin {11 Logreal 1" Input Voltage Vee* 5.25Vpe 20 15 Ve
{Except Pio 8 CLX IN) .
VIN{0)  Logieat 0" Input Voltage Vee = 4.75 vpe 08 vac
{Except Pin 4 CLK IN) -
Un () Logical =1 Input Current ViN®=SVDC 0.005 1 #Ape
(All Inputy)
Iin 10} Logical “0” Input Current Vin*0Vpe =1 -0.005 BAQe
{All Irputs) l
CLOCX IN AND CLOCK R \ '
vre CLK IN {Pin 4} Positive Going 27 31 s Voe
Threshold Voltyy
VY- CLK IN {Pin 4) Negative 1.5 1.8 21 Voe
Going Threshold Voltage \
VH CLX IN {Pin 4} Hysteresis 0.6 1.3 20 Voe
Vre)=(vr-)
VouT (0] Logicst “0" CLK R Output 10 = 360 uA 04 Voe
Voltage Vee=4.75 Vpe
Vout {1} Legical “1” CLK R Output 1o = =360 A 24 Voe
Voltage Vee=4.75Vpe

DATA OUTPUTS AND INTR

VouT{0) Logical 0" Output Voltage

Data Outputs loyt = 1.6 mA, Vee = 4.75 Vpe 0.4 Vpe
rNT'R'Oupux lout = 1.0mA, Ve = 4.75 Vpe 04 VDo
VouT (1) Logical 1" Output Voltage lp=-360pA. Voo = 4.75Vpe 24 : Voe
VouT (1} Logical “1* Output Voltage 10=—10pA, Voo = 4175 Voc 4.5 \ Vpe
fout TRI-.STATE Disabled Output VouTt=0Vpc =3 HADC
Leakage {All Data Buifers) Vour=5Vpe J 3 HADC
ISOURCE VouT Short to Gnd, Ta = 25°C 45 6 mApC
ISINK VYouT Short to Vo, T = 25°C 9.0 16 mADC
POWER SUPPLY
Ice Supply Current {Includes fCLK = 640 kHz,
- Ladder Current} VREF/2 = NC, Tp =25°C
and CS= 1
ADC0801/02/03/05 11 1.8 mA
ADCOBO4 {Note 9) 1.9 2.5 mA

Nots 1: Absolute maximum ratings ars those values beyond which the life of the device may be impaired,

HNots 2: All voltages are measured with respect to Gnd, unless otherwise soecified. The separate A Gnd point should always be wired 10 the D Gnd.
Note 3: A zener diode exists, internally, from Ve to Gnd and has & typical breakdown voltage of 7 Vpe.

Note 4: For Vyni-) > Vini+) the digital output code will be 0000 0000, Two on<hip diodes are tied to each 2nalog input {see block diagrami
which will forward conduct for analog input voltages one diods drop below ground or one diode drop greater than the Vg supply. Be careful,
during testing at low Vg levels {4.5V), as high level analog inputs {5V) can cause this input diode to conduct—especially at elevated temperatures,
and cause srrors for analog inputs near Fullscale. The spec allows 50 mV torward bias of either dicde. This means that as long as the snalog VN
does not exceed the supply voltage by more than 50 mV, the output code will be correct. To achieve an absolute OVpotoS Vpginputvoltag
range will therefore require a minimum supply voltage of 4.950 VD over temperature variations, initial tolerance and loading,

Note 5: Accuracy is guaranteed at foLK = 640 kHz. At higher clock frequencies sccuracy can degrade. For lower clock frequencies, the duty
cycle limits can be extended so tong as the minimum clock high time interval or minimum clock low time interva! i no less than 275 ns.

Note 6: With an asynchronous start pulse, up to 8 clock periods may be required belore the interna! clock phases are proper to start the conversion
process. The start request Is internally lstched, ses Figure 2 and section 2.0.

Note 7: Thcainput is assumed to bracket the WR strobe input and therefore timing is dependent on the WH pulse width. An arbitrarity widt
pulss width will hold the converter in a reset mode and the start of conversion is initisted by the low to high transition of the WR puive lsef
timing diagrams).

Note B: None of these A/Ds requires a zero adjust (see section 2.5.1). To obtain zero code st other analog input voltages see section 2.5 #nd
Figure S.

Note 9: For ADCOBO4LCD typical value of VRe /2 input resistance s 8 k12 and of lcc i .imA,

. e
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‘Typical Performance Characteristics

_ Logic Input Threshold Voltage

Delay From Falling Edge of
RD to Output Data Valid

CLK IN Schmitt Trip Levels

vs. Supply Voltage vs. Load Capacitance vs. Supply Voltage
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ADCO0801, ADC0802, ADC0803, ADC0804, ADC0805

—
TRISTATE® Test Circults and Waveforms
YH tiH, CL = 10 pF o1 toH. G = 10pF
Vee \ Veo
t w« — T
Fod e
a8 533‘,: oo R
UL KDOF;
l ) - DATA Vou A
QuTPUTS
= = = - e ._I.
. 20 ns = X

Timing Diagra MS (A1l timing is measured from the 50% voltage points)

OATAISVALID IV
QUTPUT LATCHES

START
CoRVERSIOR
a \ i
w XoUL y
—
= wy — 3 2
) =l WAL — . tusy”
- : . o 3 )
ACTUAL INTEANAL Y-
STATUS OF TME TEATRvS
CONVEATER )
P 17082 13 ¢ INTERNAL Tp
{LAST DATA WAS READ) p
(LAST DATA WAS NOT READ) #
—— e - - o o - - . b L

k INT ASSERTED

Output Enable and Reset INTR

TNTR RESET

m——XK

[ \ —~ ™ -

—

} TAISTATES

et t1N. YOH

acc

Note: Read strobe must occur 8 clock periods {B/fc ) after assertion of interrupt to guarantee
reset of INTR.
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