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PL.3~P1.0 16

P1.3~PL.0 P1.3~PL.0
2.44 delay
A/D ch

unsigned int n =1000

void main void

unsigned int i j
for j=0 j<n j+ +

foo i=0 i<16 i+ +

samp i

delay

2.2

P1.3~PL.0 BIN
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5vl1 5V2
2.4.2
2.48
2.49
4
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D1 ~D4
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V1 ~V4
wP
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T
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up
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shit AJ = P10 1 P1.0

while AJ /1
delay 20 /1 20ms
excu /1
while AJ /1
delay 20
3.4 DO
VCC

Do
/R
o up
|| AD
i S —1 -
= —ALS
3.4
1000H
unsigned char xdata AJ at  0x1000 /1l
void main  void
while AJ & 0x01 /1l
delay 20
excu

while AJ & 0x01



Shit ZD = P32

bit BZ =0

int0 void interruptO
EA =0
Bz =1

While  ZD
Delay 20
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3.2.1
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1

/1

1

I
1
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3.1 uP
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4 x4
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P1.3~P1.0 = 1111 P2 1 P1.3~P1.0 P2
1 3.2 3.3
15y 3.2
T P2.3~P2.0 H
['] j [' [' L 110 .
1101 1
K3 k2| Ki] ko 1011 2
P2.0 ,
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0 P2.3 ~
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P2.3~P2.0
P1.3~P1.0 1111
3.10
CPU 3.9
3.11 P2.3 ~ P2.0 =0000
1 3.9 3.11 4 x5 5x6 8x8
3.3.2
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8x8=64
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P22
| Ki5| K14 JKi3 | K2
ue o p23
PLO
P11
Pl2
PL3
Py 3 INT L‘J
3.11
\,
S| =] enf e | —| =
AlAlAlEAlAEA
R ﬁﬂﬂ@
/
Vakaxs K46 Ko DO
—T— 5 DT
——— — & B
- — / < ]
- — /— & [ne
I—'_|
I —1 E=)
K63 K7 / %
i ﬁ B
3.12 8x8
3.13

10

51



(UL

e

3x4 =12

el E | | [z | [t |

EIREE [ ]
@ﬁﬁtﬂu
3.13

52

3.14

BT AT

b ol

AR R, &
A b
¥
| R |
¥

| SERFSms |

3 [a]

3.14



3.15 E?PROM
E*PROM

TREFEAN

BREEPROM YT R W s il iy
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LED Light - Emitting Diode
' IR
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3.18 OC
3.4.2
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“ g 8 LED
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3.19 a 3.19 b
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| 2 g 1 ) 3
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a b
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1.5 | — 6 f d o
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P17 2w
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MOV P1 #36H
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V4
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(a)
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3.22 3
7T4HC373

WR S1
2000H S3 3000H

MOV DPTR #0000H

MOV A #BOH

MOVX @DPTR A

MOV DPTR #2000H

MOV A #99H

MOVX @DPTR A

MOV DPTR #4000H

MOV A #92H

MOVX @DPTR A

3.23 3
74HC164
DATA
20 “ 000" ~* 999"
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L U IE
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Al5 ~ A13
000OH
“ 34511
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L1 12 13
%:n-‘-u'co.cw
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unPk
AMTE W
Do~ DF Llls 4
1 12
IWR
Al3 l 3
Ald I Y
AlS i]C y2p13
,53@ vl EE
G2A Y5 P
—daa Yga—LI
74XX138
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1.1 12 13
|EEEEEEN It |
EE=EHNEN [
p1ol_DATA 1 , 1 1
164 164 164
up 2 o 2 2
p1 1 LCLOCK J
3.23
Shit Data = P10
Shit Pulse = P11
unsigned char code led table =
Oxc0O O0xf9 Oxae4 Oxb0 0x99  0x92
/10 1 2 3 4 5
0x82 Oxf8 0x80 0x90  Oxff
/16 7 8 9 10 Black
.void display int dis_v
unsigned char i j temp
unsigned int dis_bit 3 = 10 10 10
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if int_dis_ v < 1000.0

foo i=0i<3i++ /1 1

dis biti =int_dis_ v - int_dis_v/10 =10

int_dis v = int_dis_v/10

for i=0i<3 i+ +

temp = led table dis bit 2- |
for j=0j<8 )+ +

Data = bit temp&0x80
Pulse = 1

Pulse = 0

temp = temp<l
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DATA
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3.36
D/A D/A
4 DIA 16 5 DI/A 32 6 DI/A 64
8D/A 256
RAM x RAM
1024 x 768 4 1 RAM 1024 x 768 x 4 =
3145728
/
Jﬁlﬁﬁﬂa”” H L
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PC PC
PC
DS CRT
DSP D/A
3.5.2
CRT X Y
P
3.41 Vi Vo
A/D WP RAM 256 v,
256 V, V, Chl 256  Ch2 256
WP P2 DAL P3
DA1 DA2 0~5V
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3.42
K V. V, 50ms
50/256 =0.19 ms
X 50ms  0.19ms
3.43
3.44
V, v, DA1
~ 256 Vi, Chlj j=0~255 0-~127
Ch2 j j=0~255 1
Via 25ms Vi
50ms 2 50ms V, 0.19ms
Chl j Ch2 j 0.19ms/2
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P3=I
P2=chll]
LR 0.19ms
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3.6

3.45

3.45

1 6 x8

3
20H ~ABH 32 ~171
WHXXX8X
Al
2694 26

16 8
WHA40XXX
“ 0 D,

3
224 20H ~ FFH ACII
224 20H ~ FFH
WHXXX5X 12 x12 140
140 WH
12 x12 6 x12
+ AOAO
4 2694 + AOAO = BAFE
WHI16XXX
WH24 XXX 24 12
40 20
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16 ACII
3.6 WH
1B 36 1 1
1 1B 36
ESC 6 6x8 224 ASCII
2 2
1B 37
2 1B 37 6x8 224 20H - FFH 32 - 225
27 55
12 x 12
12 x 12 1B 38 1B - WHXXX5X 12 x12 140 WHXXX8X 12 x
ESC 8 12 6 x12 ACII
0A
0A 8+
LF
n 1B 4A n 1<n<255
1B 4A n
EC J
n 1B 31 n 0<n<255
1B 31
EC 1 n=3
1B 20
n 1B 20 0sn<128
ESC P n=0
oc
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FF




32<m=<61 nl n2...n6
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[e]
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nl x8 nl 8
8 8 nl n2
16 nl 8 n2 8
ESCK n2 x 256 +nl
256 n2 on 1
data
nl
8 8
8
1B 4B| 1B 4B nl 1 2 3 456 7 8 9 101112
ESC K n2...daa. .. DrO0O0O0OmROOCOOOmOO
I AN EEE( EEEER
HN NEREREREREREREE NERE
HN NEREREREREREREE NERE
N REREREREREREE REN NN
BEC0O00000COmROOOCOHA
Odoooooooodoon
DDOODODODOoOoOoOoOooond
02H 40H 44H 44H
18
18
CAN
oD
oD
CR
n=1 n=0
/ 16 | 1B 22
1B 22 n
ESC ESC'NUL
3.6.2 WH
WH Wi
W1 Wi
26 26
3.46
Wi
11 /|STB——
2 3579111315 17 DBO ~ DB7T——
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L |

25 23 2119 17 15 13 11 9 7 5 3 1
26 24 22 20 18 16 14 12 10 8 6 4 2
3.46 WH
3 19 [ACK——
4 21 BUSY—= " BUSY =1
5 23 PE—
6 25 SFL— SEL
7 4 /|ERR——
8 26826 +5V/1A
9 10 12 14 16 18 20 22 24 GND——
W1
1 19 DATA—— DATA
1 0 8 DO~D7 1
2 21 BUSY—— " BUSY =1
3 1012 14 16 18 20 22 24 GND——
3.47 WH 3.48 WH 8031
51
BUSY EQU P3.3 BUSY /INT1 P3.3
ORG O00H
AIMP START
ORG 30H
START MOV SP #60H
MOV R7 #00H R7
AGAIN MOV DPTR #DATAS
MOV A R7
MOVC A @A +DPTR
INC R7
CINE A #OFFH NEXT
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AIMP START

NEXT  CALL PRINT
AIMP AGAIN
DATAS DB Y of2*3°4*5°'6°7"°'8
DB ‘9‘0*A'"B‘“C"D"'E"F
DB 13
DB OECH OBFH 0BBH OCDH
DB 13
DB OFFH
PRINT JB BUSY PRINT
MOV DPTR #/FFFH
MOVX @DPTR A
RET
END
DATA T
STB

L

L]

75 |
ACK
J |._,
Ty s |
3.47 WH

T, >20ps T, >30ps T; <40ps T, <5ps Ts=4ps

JINTI BUSY
R /ST
P2.7
/RD
/ERR
/LA P07 D7
I P06 D6
PO : no
8031 FTEPAL

3.48 WH 8051



4.1.1

A W DN P

4.1.2

100

S-100
S- 100

S- 100

STD
S- 100

STD

SID

22

SID

PC

16

56
31~52

MITS

16

Pro- log

8 20

STD

4.1

24

4

4.2

1976

1979

6

1~6
53 ~56
80

11

8080CPU
DMA 8

IDC

4.3

16

STD

4.1

15~30
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PC
PC/XT
IBM 1981 8088 CPU
PC/XT 2.38MB/s PC/XT
62 8 20 8
25 1 5
1/0 PC CPU
PC/XT
IBM PC PC/XT
ISA
80286 IBM PC/XT PC/AT
PC/XT PC/XT
IBM PC
36 AT 1982 IBM
ISA Industry Standard Architecture 1SA 8MB/s ISA
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I/O  DMA ISA
98 10 16 27

LIXEERE A= 2 1 2 mwEEE A R WAR e

. ‘maam A
UV RS VRN e E NN NN N

1 LEE L RN S E R L a8 kN

ey ey e R
IREIE = e

4.4 1A
PCI
PCl Peripheral Component |nterconnect Intel
32 64 PCI
ISA 132MB/s
PCI ISA ISA° EISA VESA |SA
PCI
PCI CPU
4.5 PCl 4.6 PCI
;lllllllllllIllllllllllllllllllllllllllllllllllll LR AR AR Y]
LR LR R R R R R R RN R RN RN NI Y LR RRRRRRRY)
]
4.6 PCI
PC104
1 PClL04 1987 1992
PC104 1992 |IEEE PC PC/AT
|IEEE P296 PC104 IEEE P996. 1 PC104
PC/AT PC104 ISA
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PC104 PC

1 3.6 x3.8 96mm x 90mm
2 “* n “ "
PC104
3 4mA
1w~ 2w
PC104 104 PL P2 PL o4 8 P2 40

PCl P1L P2 16 4.7 PC104
RN
10/100M (Al )

PS2K/M $0 PIKRIEN VGA #:0 COM2 COMI

SM721/712
FDDs $201 SR (k)
TR NS GXI1-300 LCD $:0
{IRThFEAL B3R
BIOS
2.5"EIDE 0
W USB 0 LPI {780 PCI04 i CS5530A 5K
4.7 PC104
4.1.3 I°C
1’C
1’C 100kb/s
I1’C I°’C
Inter - Integrated Circuit PHILIPS 20 80
I’C
I°’C
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25 40 1’C
multimastering
1’C
1’C DA CL
1’C IC 1’C
CPU
I°C 4.8
+Vop
pull-up R
resistors P
SDA(Serial Data I.ing)
SCL(Serial (‘logk T.ing)
[~ " Isak T[]
|SCLENL T | DATANI | |
i OUT ouT |
| SCIK DATA |
i_]N ™ J i_lN
DEVICEI DEVICE2
4.8 I°C
e
1°’C
DA L /O
1°’C
CL oo CL
CL
SCL
L
SCL
1 CL
CL

81



SDA
CL

4.9

DA

CL

4.10

SDA

L

SDA
SCL

12C

4.9

STOP 4= 44F

START =440

1’C

4.10

DA

I’C

CL

“ 0”

R/W

“ lll
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8 R/W

9 ACK 4.11
XL

DATA QUTPUT —L\
(L) }

[
i
o i!ﬁACl\(\
DATA OUTPUT --
. T
CREtE) \____/
I ;ﬁACK/
SCL
(E#E) | 1 2 SN\
18] !
START Ty ACK BRI
4.11 I1°C
1°’C
xX24C04  XICOR CMOS 4096 EEPROM 512 x8
Uz
39 [p = 3l 5V
% Pgﬁ? EA/VP o
37 | po2 x1 |19
%_ Po.3
P4 "
Eg‘ P05 x2 |18
i‘z P0.6
32 | pg7 9 Ul
1 | oo RLESLT 5
22 | p2] 6] 3ot
23 1 p2i2 INTO p—2—
24 | p273 INT] 13— T TEST
L {p2 To 4 3] A%
20 | po's T1 3 21
—{ 26 | L 4o
—28 1 p27 PLO [
7| — Pl |2 . X24C0d
174 RD pl.2 o =
164 WR Pl (2
S PSEN Pl.4 g
30 | ALE/P Pl.5
11%] XD PLE &
_10 1 XD pl7 ——
80031

4.12 X24Q04
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100 40 MCS- 51
4.12 X24004 8 8 4 PA  PL.O SCL
P1.1 TEST A2 Al “ 00" AO
X24004 X24Q04 4.13
1010  X24004 Device Type Identifier A2 Al De-
vice Address BA Hihg Order Word Address BA =0 256
BA=1 256
AR 1A A Ak Rl I o v 4 S
i A \I_A_\f"'A"\
1:0:1:0:A2 Al BA'R/W
4,13 X24004
4.14 101000008 ACK
S
T 8
EREFA D A F 44k DATA 5
Tr A, N A N A y P
SDA | T T | | I'T T T T 1T | T T T T 17T | F|_
A A A
M 7= 2 C C C
K K K
4.14 X24C04
4.15 10100000B ACK
16
s
T S
ToaR Rk ]Q MARtEHHE L (n) DAlAn DAlAR+] DATAN+13 .;T)
1 A N f A ARs A YO A 3 4 A, v P
soa WMC D oo g
A A A A A
MR = e ¢ ¢ ¢ C ¢
K K K K K
4.15 X24C04
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416 101000018
5

T S
ERIR A gt pAIA
T e AL . A v P
o [T

A

Wl b C

K
4.16 X24Q04

ACK
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4.17 1010000008 ACK
1010000018
1
16 4.18
S 5
B S
R R MR FAMAEn R R AL DATAn
Tr A N A N T or A N\ A
SDIA|\\|\|I\I\\I\||S|||||\\|||I\I\\
A A A
BT L C C C
K K K

4.17 X24C04

[=]~o=

I L B R A A A
BERAETLE g e gy c C C
~ K K K -
""" T T T T 1T T T11 T T T T T 11 T T T 1T 111 |' L
SDA ______ I—| | | I I | | | | I N | | | | I T N | | | I | I | | |£|
& 41 70 1] A v g 2 , s v s 4
M%}HJ : ([{ DATAD DATAD+] DATAD+2 DALAN+xX

4.18 X240Q04

4.17 1010000008 ACK
101000001B
1°C
1°’C 1’C 1°C
I’C c51

shit sda = P10 /1X24C04 1°C

T

/1

L R R R R

bit c0O4 write unsigned char address unsigned char write v /18
ok =0 / 1ok =0 success

sl =0 /1



make stop //linit cO4

meke  start

byte w Oxad /1 dAve Add =10100000B BO =0
byte w address

byte w write v

make stop

return ok

unsigned char c0O4 read unsigned char address

unsigned char v

sl =0 /1l

make stop [ linit cO4

make start

byte  w Oxa0 / /dAve Add =10100000B BO =0
byte w address

meke  start

byte w Oxal //dAve Add =10100001B BO =1
v = byte_r

make stop

return v

void make dsart void

sl =0
delay 100
sda =1
delay 100
sl =1
delay 100
sda =0
delay 100
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delay 100
R L T R R R
/1l stop’
R L T R R

void make stop void

sda =0

delay 100

sl =1

delay 100

sda =1

delay 100

sl =0

delay 100 / [ continue contralling the bus

do

/ Ifrom c04 read a byte have ACK
unsigned char byte r void

unsigned char reed v = 0
register char i
for i=0 i<8 i+ +



reed v x =2

sl =1

delay 100

if sda read v + +
sl =0

delay 100

sda =1 1 ACK
delay 2

sda =0

sl =1

delay 20

sl =0

delay 20

sda =1

delay 20

return read v

bit byte w unsigned char write v

bitack = 0
register char i
foo i=0 i<8 i+ +

delay 100

if wite v& 0x80 sda=1
else sda=0

delay 100

wite v = wite_ v 1
xl =1

delay 100

sl =0

i =0
sda = 1
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delay 10

sl =1

do
i+ +
delay 80
ack = sda

while ack = =1 && i <255

sl =0
delay 100
return ack
4.1.4
1
2
3
4
4.2
4.2.1 GP-1B
GP- IB
GP- IB  Genera Purpose Interface Bus
1975 |IEEE |EEE488
GP- 1B / /
24
15 20m
GP- IB 4.19
3 5 16
1 8 D, ~Dy
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GP- 1B

GP- 1B

24

HP

24
1MB/s



5 LTS

, 3 HEEes s

| 8 itk

LA

455 2

{5 r

2 3
DAV DATA VALID

4.19 GP- 1B

NRFD NOT READY FOR DATA

NRFD

NDAC NOT DATA ACCEPTED

3 5
ATN ATTENTION
D1 ~ Ds

IFC INTERFACE CLEAR

REN REMOTE ENABLE
REN

SRQ SERVICE REQUEST

EOQl END OR IDENTIFY

GP- IB

1 REN

IFC
REN

EQ  ATN
EOI ANE

4.20

ATN

EOI

ANE
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GP-IB B4

!

|

|

|

!

AL %;ﬁ p fj‘fﬁ HEIHL
o i A3 AN u
(5%) o i || B (Wi )
e
4.20 GP-IB
2 IFC
3
4
100mV
5
6
7
8
9
3 ~ 09
X
X
GP-IB
GP- IB
GP- IB
GP- IB
GP- IB
GP- IB
GP- IB

4.2.2 RS-232C
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RS- 232
RS- 232C EIA Electronic Industries Association 1969
Universal Asynchronous Receiver & Transmitter UART
RS——Recommended Standard 232—— CcC— RS -
232C “ DTE Data Terminal Equipment
DCE Data Communication Equipment ”
DTE DCE 4.21 RS- 232C
x| RS 2320 TR | BN | REUR [Rs 2320 |mesmina
(DTE) i 1} i (DTE)
(DCL) (DCL)
4.21 RS- 232C
RS- 232C 25 9 D 9
4.1 RS- 232C 0 +5V ~ +15V 1
-5V ~ - 15V RS- 232C 20KB/s 15m
4.1 RS-232C
25 9
1 1
2 3 TXD DTE—DCE DTE
3 2 RXD DTE<DCE DTE
4 7 RTS DTE—DCE DTE
5 8 CTS DTE«DCE DCE
6 6 DSR DTE<DCE DCE
7 5
8 1 DCD DTE«DCE DCE
20 4 DTR DTE—DCE DTE
22 9 RI DTE«~DCE DCE DTE
RS- 232C
15m 4.22
MODEM
RTS DSR CTS DTR
15m MODEM RS- 232C 4.23
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DTEL | s 232¢] MODEMI MODEM2 |gs »32c]  DTE2
TXD TXD TXD TXD
RXD RXD RXD RXD)
RTS RTS RTS RTS
DSR SR y DSR DSR
CTS cTS 35 CTS CTS
DIR DIR DIR DIR
GND GND GND GND
4.22 RS- 232C
4.24
DTEI DTE2
R§-232C
TXD TXD
R S ek
RIS PE— RIS
DSR DSR
CTS CTS
DTR > DTR
GND GND
4.23
DT RS 2320 DTE2
[
RXD) RXD
GND GND
4.24
RS- 232C
UART UART
C8051F020 UART UART RS - 232C
UART RS- 232C RS- 422 RS- 485 UART
UART RS - 232C
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RS- 232C UART
4. 25 UART RS - 232C
MC1488 MC1489 +12V +5V
+12V +5V
MAXIM MAX232 4.26
MAX232 +5V +12V 4
MAX232 UART
- 232C MAX232
12v
MC1488
TXD ‘ TXD
-12v e
5y ‘ 5
RXD <:} MC 1489 RXD O
GND RC GND
4.25 UART RS- 232C
. V[LF
5y
jLO.ll—ll‘*_l'i OljF*
T -
P Cl. Veo v,
0.1u* L . * 0.1uF*
B MAX232 v___) ‘
0.1u1* L] < =
' = o
T_IN T qour
>
R
R OUT = RN
——
OV(+5V) | ENUN) __1—_

4.26 MAX232

4.2.3 RS422/485

RS- 449
RS- 232C

4.27 €, V, €,



EIA Electronic Industres Association 1977 RS - 449
RS- 232 RS- 449
9
o TTLout
¥,
Y
A .
4.27
RS- 449 RS- 232 RS- 449
4.28 A B
€n G
1200m 90KB/s
RS- 449 RHA22 R$A85
i A Fearielk
A Q €na
TILin o/
m L]
B \_/ v |
4.28
RS- 422
RS- 422
10 Master Sve
RS- 422 RS- 422
RS - 422 10MB/s
1200m 90KB/s 120m 1MB/s
RS- 422
300m
1200
RS- 422 MAX488 MAX490 4,29 MAX488 /490

96



4.30 MAX488/490 RS- 422

R$A85
RS- 485 RS- 422
RS- 422 RS- 485
RS- 485
-7V~ +7V RS- 485
32 32

~7 Veo

vcc[ﬁ Al I
RO[2]| | 7]B

DI [3] 6|7 12
GND EMEY

4.2 MAX483/490 Roi<l;
4]

<
|

RS- 422 RS- 485

RS- 422
-7V ~ +12V

—D1

GND GND
4.30 MAX488/490 RS- 422
RS- 485
RS- 485 RS- 485
RS- 485 RS- 422
RS- 422 RS- 485
RS- 485 MAX481/3/517 4.31 MAX481/3/5/7
4.32 MAX481/3/517 RS - 485 4. 33

MAX481/3/517 RS- 485

A

.
R()Eﬂ? 8| Vee
RF[ 2] 7B

DE [3]
DI E

4.31 MAX481/3/5/7

RS- 485

R.=1

4.2.4 USB

4.33
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Dr

Ro[1]

D1 [4]

E Vee

[5] GND

4.32 RS- 485

1208 1208

— ( —Te

RO

&l

—DE

m—~[;~F
DE

bM]

(

—D1

RO—] R
RE

MAX481
MAX483
MAX485
MAXART
MAX1487

USB

USB Universa Seria Bus Intel  Compag Microsoft IBM NEC

1994
UsB 127
480Mb/s USB

Plug & Play

USB
usB

Hub
4.34

USB

UsB
4.35

98

1.1 12Mb/s

usB PC

Tier

Hub Node

Hub USB
usB

UsB

Hub uss

5m
3m

1.1
2.0

2.0

/0

HUB

VBus

Hub
Hub

GND

idl

127

5V



I 1
/

Tierd

4.34 USB
e Sm
VBus VBus
D+ i
o L 00 00| Lo
GND GND
4.35 USB
usB
U8B USB -
UsB
U8B
Endpoint UsB
U8B
° 0
Pipe USB
U8B
o UsB UsB 5

UsB

UsB
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uSs

0
USB
UsB 4.36 USB USB
UsB UsB
UsB UsB UsB
UsB UsB
UsB UsB
UsB
| e | EEETE
S | | s
N |usi ggraemp | b
+ i
B ‘ -
USIB $ MR M USIS BE N EE K
af AN BT
4.36 USB
USB
UsB
UsB UsB
USB
1 USB
2
3
4 0 0
5 0
6
7 UsB UsB
8
WP USB
UsB USB
UsB wP wP
UsB Silabs C8051F360/1 USB
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UsB wP UsB
UsB
UsB PHILIPS
UsBl.1 PDIUSBD12 wP uUsB
DIUSB12
PDIUSB12 UsB
DMA UsB
PDIUSB12 4.37
|:| &6MHz
Ko ’_{ }—‘
PLL £ RAM
D, D
fr R E
B R % PHILIPS T BRI AT
TR, HIEN T (MMU)
T R 2R FFF A DMA
U
4.37 PDIUSBD12
1 UsB
3.3V
1.5kQ PDIUSBD12 1.5kQ
3 PLL 6MHz ~ 48MHz PLL PLL
4 4X usB
uss
5 Philips PSE UsB
6 GoodLink™ GoodLink™ Uss LED
PDIUSBD12 LED
PDIUSBD12 LED LED
UsB UusB
7 MMU RAM 12Mb/s
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MMU RAM UsB
UsB
DMA
PDIUSBD12 8
2 PDIUSBD12
RAM DMA
DMA
PDIUSBD12 4.2
4.2 PDIUSBD12
1 DATA <0 > 102 0
2 DATA <1 > 102 1
3 DATA <2 > 102 2
4 DATA <3 > 102 3
5 GND P
6 DATA <4 > 102 4
7 DATA <5 > 102 5
8 DATA <6 > 102 6
9 DATA <7 > 102 7
10 ALE | !
/
11 CS_N |
12 SUSPEND | OD4
13 CLKOUT o2
14 INT _N o4
15 RD N I
16 WR _N |
17 DMREQ A DMA
18 DMACK _ N | DMA
19 EOT N | DMA EOT _N DMACK _N RD_NWR _N
20 RESET _N | VCC
21 GL_N OD8 | GoodLink LED
22 XTAL1 | 1 6MHz
23 XTAL2 O 2 6MHz XTAL1 XTAL2
24 Vee P 4.0V ~5.5V 3.3V Ve Vourss 3.3v
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25 D. A USB D-
26 D, USB D+
27 Vours.s 3.3V 3.3V Vg Voums 3.3V
A0=1 A0 =0 /
28 A0 I
—2mA OD4——4mA OD8——S8mA Io2—
2mA /
PDIUSBD12 P
4.38 PDIUSBD12 80C51
PDIUSB12 PDIUSB12 3
PDIUSB12
PDIUSBDI2 ﬂ 80C51
INT_N INTO/P3.2
AD P3.3
DATA|7:0] Pl0.7:0.0]
WR N WR/P3.6
RD_N RD/P3.7
CLKOUT XTALI
CS_N
ALF
Iz
4.38 PDIUSBD12 80Cs51
wP
wP PDIUSBD12
PDIUSBD12
wP
PDIUSBD12 USB
PDIUSBD12 USB
CPU PDIUSBD12
CPU UsB
ISR
4.39 PDIUSBD12
PDIUSBD12 USB CPU CPU
ISR PDIUSBD12
PDIUSBD12 CPU
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//4IﬁWﬁﬁ%ﬁ€ﬁﬂ

/@

| W R |

[ mamsmy s |

| worsmemmis | ISR SR |
4.39
CPU
ISR
ISR
1
UsB 4.40
1 EPPHAL. C /0
2 PDIUSBD12 D12Cl. C PDIUSBD12
3 ISR.C PDIUSBD12
BD12 “ EPPFLAGS Setup
ROL _ XFER’
4 CHAP_9.C UsB
5 PROTODMA. C
6 MAINLOOP. C UsB UsB
1 MAINLOOP.C ISR.C
ISR
“ EPPFLAGS
“ CONROL _XFER’
UsB
typedef union _epp flags
struct  flags
unsigned char timer 17/
unsigned char bus  reset 17/

104
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FHEFR: RS USB R, AbHEL USB SaG 46 #ffn i - shag db 2L
MAINLOOP.C
F B ATE 4 bt i i R b T IR iR AR
ISR.C CLAP 9.C PROTODMA.C
t PDIUSBDlZLﬁ%i‘%I‘I l
DI2CLC
AR
LPPLAL.C
4.40
unsigned char suspend 17/
unsigned char setup  packet 17/ Setup
unsigned char remote  wakeup 17/
unsigned char in _isr 1 //USB
unsigned char control _ state 2171/ 0 IDEL
/11 TRANSMIT
/12 RECEIVE
unsigned char configuration 17/ 0 1
unsigned char commond 17/
unsigned char epl rxdone 17/ 1
unsigned char ep2  rxdone 17/ 2
unsigned char eplbuf full 17/ 1
unsigned char ep2buf _ full 17/ 2
bits
unsigned short value
EPPFLAGS
usB
typedef struct  device  request
unsigned char bmRequestType /1l
unsigned char bRequest /1USB
unsigned short walue /1USB
unsigned short windex /1 USB

unsigned short wiength /1
DEVICE REQUEST
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Setup
typedef struct  control  xfer
DEVICE REQUEST DeviceRequest
unsigned short wiength
unsigned short wCount
unsigned char * pData

/1USB 8
/1
/11
11

unsigned char dataBuffer MAX CONTROLDATA SZE //

CONTROL _ XFER

MYLOOP. H
EPPFLAGS bEPPflags
CONTROL _ XFER ControlData
bEPPflags Control Data Setup
2. MAINLOOP. C
PDIUSBD12 1. 5kQ
Soft Connect Ve UsB
MCU
MCU usB MCU
D12 D12
usB bEPPflags. bits. setup
packet =1 control  handler usB
Control Data. DeviceRequest. bRequest
UsB
PC
PC “ While True ”
“ § bEPPflags. hits. ep2  rxdone
1 bEPPflags. bits. epl rxdone 1
bEPPflags. bits. ep2 rxdone 1 bEPPflags. bits.
ep2 rxdone O EpBuf 6
“ MAINLOOP "
4.41
3 ISR.C
PDIUSBD12 PDI-
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FEEAE 120 LS EmfagAnr i
TS USB 84

Tféa

Y
TR T s R ks
N
S E B Y BekEfE |
N
Y
HR 7 R
N
Ry Y B [
N
= Y s 3L RN i R
ep2_rxdone=1"7 38 F
N
4.41
UsBD12 FIFO CPU
ISR D12 ReadInterruptRegiste
4. 42 IR
“ EPPFLAGS HE “ CONTROL _XFER’
ISR ISR D12
ISR ouT
ISR ouT “ CONTROL XFER’
“ st up_ packet’
4.2.5 CAN
CAN
CAN Controller Area Network
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iR 55
PN
FEIR D12 i ef {74

| BEELE RS

PR A

N

DMA {442 47 Y DMA fffy i 5
N 1
BT BT O B A

N

4 i 0 W B AL

N

Y
AT 1 ST Hir s 1 RERALHD

N
Y
B 1 s A
Y

N

T 2 A

N
- Ak 2 YR L
Hg W Sk

4.42

[ I S s A O s A [

CAN 20 80 Bosch

CAN

1993 CAN 1SO 11898 SO 11519
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CAN CAN2.0B CAN

1

2

3 10km

4 1Mb/s

5 ID

6

7

8

9

CAN
CAN 4.43 CAN CAN
CPU 485 CAN
485 UART

4.44 CAN UART
#CPUIR| |CANH#Y| | CAN £ CPU W UART | | 485 ‘
e Ll N st || s || WRE ‘

4.43 CAN 4.44 485
CAN
8
8 CAN
CRC Cyclic Redundancy Check
CAN
CAN
“CAN_H' “ CAN L 2.5V
- “ " CAN H CAN L «
‘ " CAN H =35V CAN L=1.5V
pP  CAN
UsB CAN
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CAN Slabs C8051F40/1/2/3 Philips
P8XC591 CAN2. 0B
CAN CAN
CAN CAN CAN
CAN CAN PCA82C250/1
PCA82C252 TJA1050 TJA1053/4 CAN 82C200 SJA1000
CAN CAN
CAN CAN
CAN2. 0B C8051F040/1/2/3
WP CAN
F040/1/2/3 F020/21 1
FO20/1 5v Fo40/1/2/3 60V
- 60V ~ +60V F020/1
Fo40/1/2/3 3 I°C UART SPI JTEG
CAN2.0B
C8051F040/1/2/3 CAN MCU 4.45
51 MCU CAN RAM
CAN CAN2.0B RAM 32
CAN
MCU
CAN
CANLX CANRA C8051F04x
X X
o &mgiﬁN CLK
L i RX <z piie} (:rm) SYSCLK
il
0 CIP-51
: MCU
(32ﬁ?ﬁREAX;'A§) (— ﬁgﬁ ]z
i3
TH S AL BIET il
4.45 C8051F041 CAN
4. 46 Fo41 CAN TJAL1050 CAN 113
Jdq X F040 CAN
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CANRX  CANTX CAN
CAN CANH CANL TJA1050 TTL
RXD 113 F041  CANRX Fo41
CANTX TJA1050 TXD TJA1050 CANH
CANL
CAN
5Vcan TJA1050
DC- DC
F040/1/2/3 CAN CAN
4.46 2
V3iv
W‘*‘*I%Uf
e
SHIMS
—39ICK
33V sdIDl
Zelo
R27
16k
Jt
1
o+ 5Vean
o 2 SWean 5 300
°: : 7 kam R103 - 115 s—l*:*_m |
o— 3% R0 RO ——3 d g
oﬁ :; 20 TIA1050 =0 ;_ g
| 5 R102 a8
ms90_ 6 [CANL 1 Rm-r—; i p — BeNATX
[ 1
T T,
R104 sven [e]] 22"8:6 [{TALL
10k
c a ll
cﬁgg H =
d ca I'iz—" [KTALZ2
R 2 99
QR v\i
4.46 C8051f041 CAN
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5.1
5.1.1
LED
3
1
POWER. ON RESET
2
2000
3
5.1.2
ROM
ROM ROM PROM EPROM E?PROM  ROM
5.1 A, A, ROM
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5.2 ROM A ~A, n
An+1
A1~An An+1
5.1 5.2
. 11011101 A 11001011
1
Ay 10111011
A, 10110000
A, 11010011
Aneq 11010101
A, 01101000
RAM 5.1

RAM [1#&

g Laithiln I

N
Y
N
Y
i
5.1 RAM
RAM
/  OOH FFH /  AAH 55H AAH
AAH 55H 55H AAH  55H
1 0
8
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abc h
34567890

“0~9"10

M2

up

CRT
CRT
CPU
LED
5.2 4 P1.1 P1.0
M2 M3 V
P1.2=1 M3 V,, PL1PLO
V o A/D V o
Ml
l chd
Ve chl
yﬁ ch2 oo A/D DB
Ve ch3 A
B PlLo
P11
M2
M3
—ch? A P12
chl
ch2 co co cho—
ch3 A chl Viet
Bl |
5.2
D/A
DAS A/D D/A DAS
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5.2.1

5.

3

4095

Yo
D/A
up

A/D

P1.0 CS

5.3

5.4
Gl JL 220V
K1 G2 PL.1
+12
P1O
uP
P1.1 | ;;jzl —
i TR
ekl

_I_igﬁ

5.4

5.2
A/D
12 A/D 5v 5v
5v
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A/D

PGA PGA
PGA
PGA
A/D 5V PGA 1 ~1000
5.5 PGA 5.6
A/D A/D 3072 ~ 4090
WM PGA AD =
H CPU
5.5 PGA

o)

AL v P—
< “ ggzu@_' e AD a&pf

N
. ~ PG PG<1
< Afl){ﬂ>@—» PG= 5 o
N
PG-PGX 1.2 PG 1000
&
5.6 PGA
PGA
A/D
A/D 56
PGA
PGA 5.7
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P1.1 PL.0 A/D 5v
3.8V ~4.8V PGA 3.8V 4.8V
HUHE S
! PGA AT >
\\
uP
{4 i 4% 0 T AT
{RFf . PL.1
sy ft,sv R,
R: FrER2
.
>———{P10
R,
v 3.8V
Ry Frer
5.7 PGA
PGA

PGA Programming Gain Amplifier  PGA
PGA PGA

w

5.8 PGA

5.8 PGA
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G = R
) Rli + Ron
Rli I:aon
Ry
59 PGA
Rfi + Ron
G=-
R,
Rfi Ron
Ry
Rs
[,-"l R.] m Rp
1, —
Ein :
¥ .
R-fn
——1—
1o
{ + L‘In
5.9 PGA
R, 5.8
5.9
0 5.9
5.8
5.9 R; =100kQ R, =1KkQ 100/1 =100 4000
Ry 0.5k 100 +0.5/1 =100.5
5.3 5.9
53 5.9
1% 1%
40 100. 43 0.43 0 100.21 0.21
20 100. 32 0.32 - 20 100. 15 0.15
5.8 5.9 5,10 5.11
n n
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a:F
ES
R]u Rfu
N
E Te
5.10 PGA
RII Rﬂ
L'ri -
+ :L
Ry R _
é—:—fi =
— N L-’n
: 5_
i
xR
R] R-fﬂ'ﬁ
N
ke
511 PGA
PGA
1 PGA
5.12
n
100

100000
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I°C SPI

14

120

64

HL B R £
Py Ry R R R.1 Ry Py

—rl:l—rl:l—T—E—T——:I—T—:I—T—

P 3 ) 5
\I\u E Ky \K’ \Ke e \Knl \I\n
Puw

HABFF 5%
[
TR HLES

T SRR TR B

g

| s

5.12
32 1024
Xicor X9221 20

2kQ ~ 50k I12C X9110
1024 5k() ~ 100k} S

RF

RF

RF



[ ]
5.13 5.14 5.15 3
5.14 5.13 5.14
R P, i
G = Rxi+P,
= R
R,, R
+Izc r
R
[ e —
Py L."n
5.13 PGA
12C 11
P P
B -
PW
[ R,
— _ U,
5.14 PGA
1 R,
2 n R i R xi G
3 R,
G
5.15 i
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_ Rx n-i n-i.
G= Rxi i
R
R
+I2C r
L Py, . .. Py
it
| P _ T,
5.15 PGA 3
2. DAC PGA
2.1 T DAC
Vg 5.16
u2"
Uy =- 5
DAC PGAG:-%D;éO D 2.1
5.16 D
n=12 DAC G T
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ax +a,xX +a,x+a, =y
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CAX +aX +ax +a =Y,
§a3x3 +ad +ax +a, =Y,
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oG + 3G+ X t 3 = Vs
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|:b3X4 + a2x4 + a1X4 + aO - y4
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axX+a, X+a, X+a,
5.1 PT1000
10 50 100 3 3 VB

5.23 T=aR +bR+c

TLRL T2 R2 T3 R3
VB
Dim T1 As Snge
Dim T2 As Snge
Dim T3 As Snge
Dim R1 As Sngle
Dim R2 As Sngle
Dim R3 As Snge
Dim a As Single
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Dim b As Sngle
Dim ¢ As Single

Private Sub Commandl _ Click
Tl = Textl 0 . Text
R1 = Textl1 1 . Text
= Textl 2 . Text
Textl 3 . Text
= Textl 4 . Text
= Textl 5 . Text
a= RR-R3- T2-T3 = RL-R2 / T1-T2 [ T2=x%T2- T3 =
T3 - T2 - T3 % T1 % T1- T2 T2 [ T1 - T2
b= RL-R2-a#+ TL=*x=TL-T2=*T2 [ T1L- T2
C=RlL-b=xTl-a=xTlL = T1
Textl 6 .Text = a
Textl 7 .Text = b

T2
R2
T3
R3

Textl 8 .Text = C
End Sub
3 9.96 1038. 875 54.98 1213. 125 99.04
1384.829 a=0.0002980113 b=3.851149 c=1000.488 5.24

% Forml M=

T 9.96 1 1038. 875
12 |54.98 B2 1213.125
13 99. 04 R3 1384.829

a b c

|2A9801132-04 |3A351149 |1000.433

5.24 T=aRr +bR+c

5.25 5 OA AB BC
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0.01Q 0.990 9O 90Q) 4 4
0.2v 0.2v

100mA
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250 PGA
6.13
Iin

2mA 10MQ

ol
02V B
6.13
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> TN

fat
g N
N S
6.14
X %
6.16
6.17
0.1
A/D
INT1
up
INT2
6.16
6.2.4
6.18
JL
6.18

test time
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up
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#include <AT89X52. h >
shit bit v = P32

unsigned int T1 _flow  counter
float test time //
bit datatest begin = 0

//**************************
/1
//**************************

void main void

TH1 = Ox64 /T 2 0.1ms TH1 = AOH 12MH
TL1 = Ox64 //TC =12000000/12/100 64h =10000HZ

TMOD = 0x20 //T1 2

EA =1

M- - - - - - - - main loop begin- - - - - - - -
if bit_v&& test begin

TR1 =1 [ start Timerl
test begin = 1

if test begin && bit v
TRL =1 //stop Timerl

test time = T1 flow counter « 65536 + TH1 x256 +TH1 /10.0
test begn =0
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/1 Timerl

void T1 _int void interrupt 3

T1 flow counter + +

Timerl T1
counter Timerl T1 flow counter 1 Timerl
6.19
P1.0 P11
pwP P3.0 P31
P3.0 Dout
P31 Pp RLEREHIN =R e
PLOF—CLR (LK
np :—l:
Pl ) B RPN
S J_I_
6.19
6.2.5
6.20 R, lc
V, R, lc
V.=V, =V, | Ve I
- + e 'C RO C
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6.20 6.21
6.22 \ R,
VrefRO _ VrefRO
PERR, Ty, T
¥,
6.22
6.23 lc lc R, A/D o
R, A/D D, A/D K
- -1
D=KvV, V = KD
Vu lC Rx Voo IC 0 IC x in
IC XR():V(X)
1
Va —V°°—| R —V“'R —?DiR —D°R
R)(i_o_CXI_Vooo_iDO_DlO
K o
le
6.24 R,
V, \'A T,

Xi
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6.2.6
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c izt izt Vs
# # AP
il il
Jr Jr
Ry |[Ral|Ra ™" " || R
= MR ik im
6.23
D, T, D,
1 " \4 \4
V, = RC 0Vrdt = RCTl = RCTCDl
1 (" V, V,
A RvCoVrdt:RVCTZZR-CTCDZ
_ b
in - Dl Ro
R,
Vi
6.25
Cy T D,
D,
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C e
|| _| :
I H(d_ .
- V R IC,Q }g
a _:l_
v, | 7+
. ' -
(1
1]
1 Te
6.24
6.25
6.26 D/A A A
YA IR EAE S g
up R, y
Al N
R
6.26
A C. R
A1 0 AQ A1 o
1
— joC, 1
AQ_AOR 1 _Aol"'ijOCx
+
° joC,
o =- arCtaanOCX
CX
6.27 C.
_ 2R, o
_2R3cxln(1 +R2) f = 1 . f
6.2.7
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wP

TTL

T
6.28
R, N
¥
6.27
6.29 V,
TTL P
UL s | S HL| e
Ve W | P '
P10
6.29
wP wP
T, N
f
f= Tﬁ Hz
6.29 vV, 1kHz ~ 100kHz
test frq Hz 89C52

#include <AT89X52. h >

float test frq

longint TL flow counter TO flow counter

bit data test _end
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//**************************

/1

//**************************

void main void

L T L
TH1 = OxAQ /T 2 0.1ms TH1 = AOH
TL1 = OxA0 //TC =12000000/12/100 64h =10000Hz
TMOD = 0x21 //T0 1

THO =0

TH1 =0

while test end

text frg = TO flow counter + 65536 + THO %256 + TLO

void TO _int void interrupt 1

TO flow counter + +

void T1 _int void interrupt 3

T1 flow counter + +
if TL flow counter = = 10000

TRO = 0 //stop TRO
tet _end =1

//10000 * 0. 1ms=1s

12MH
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up
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6.32
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mov a out data
out dx a

mov dx in_add
ina dx
mov in _data al
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C8051F020
usB PDIUSBD12
6
"protodma.h 4
1
/I FileName:  D12CI.H

I
#ifndef _D12CI H__
#define__D12CI_H__

#define D12 NOLAZY CLOCK
#define D12 CLOCKRUNNING
#define D12 INTERRUPTMODE
#define D12_SOFTCONNECT
#define D12_ ENDP_NONISO
#define D12_ENDP_|SOOUT
#define D12_ENDP_|SOIN
#define D12_ENDP_1SOIO

#define D12_CLOCK_12M
#define D12_CLOCK_4M
#define D12_SETTOONE
#define D12_SOFONLY

#defineD12_DMASINGLE
#define D12 BURST 4
#defineD12_BURST_8

#define D12 BURST 16

#define D12 DMAENABLE
#define D12 DMA_INTOKEN
#defineD12_AUTOLOAD
#define D12_NORMALPLUSSOF
#define D12_ENDPAINTENABLE
#define D12_ENDPSINTENABLE

#define D12_INT_ENDPOOUT
#define D12_INT_ENDPOIN
#define D12_INT_ENDP1OUT
#define D12_INT_ENDPLIN
#define D12_INT_ENDP20UT
#define D12_INT_ENDP2IN
#define D12_INT_BUSRESET

"d12ci.h"

1 MyUSB

"myloop.h" "epphal.h"

0x02
0x04
0x08
0x10
0x00
0x40
0x80
0xC0

0x03
0x0b
0x40
0x80

0x00
0x01
0x02

0x03

0x04

0x08

0x10
0x20
0x40
0x80 // bug fixedin V2.1

0x01
0x02
0x04
0x08
0x10
0x20
0x40

#define D12_INT_SUSPENDCHANGEO0x80

#define D12_INT_EOT

0x0100

"ush100.h"

"chap_9.h"
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#define D12_SETUPPACKET

#define D12 BUFFEROFULL
#define D12_BUFFER1FULL

#defineD12_FULLEMPTY
#defineD12_STALL

void D12_SetAddressEnable(unsigned char bAddress, unsigned char bEnable);

0x20

0x20
0x40

0x01
0x02

void D12_SetEndpointEnable(unsigned char bEnable);

void D12_SetMode(unsigned char bConfig, unsigned char bClkDiv);

void D12_SetDMA (unsigned char bMode);
unsigned char D12_GetDMA (void);
unsigned short D12_ReadI nterruptRegister(void);

unsigned char D12_SelectEndpoint(unsigned char bEndp);

unsigned char D12_ReadL astTransactionStatus(unsigned char bEndp);
unsigned char D12_ReadEndpointStatus(unsigned char bEndp);
void D12_SetEndpointStatus(unsigned char bEndp, unsigned char bStalled);

void D12_SendResume(void);

unsigned short D12_ReadCurrentFrameNumber(void);

unsigned short D12_ReadChipl D(void);

unsigned char D12_ReadEndpoint(unsigned char endp, unsigned char len, unsigned char * buf);
unsigned char D12_WriteEndpoint(unsigned char endp, unsigned char len, unsigned char * buf);

void D12_AcknowledgeEndpoint(unsigned char endp);

unsigned char D12_ReadMainEndpoint(unsigned char * buf); // V2.2

unsigned char inportb(unsigned int addr);
void outportb(unsigned int addr, unsigned char Data);

#endif

I

/I File Name: Myloop.H

I

#ifndef __ MAINLOOP_H__
#define__ MAINLOOP_H___

/*************************************************************************

/I basic #defines

”*************************************************************************

#define MAX_ENDPOINTS

#define EPO_TX_FIFO_SIZE
#define EPO_RX_FIFO_SIZE
#define EPO_PACKET_SIZE

#define EPL_TX_FIFO_SIZE
#define EPL_RX_FIFO_SIZE
#define EPL_PACKET_SIZE

#define EP2_TX_FIFO_SIZE
#define EP2_RX_FIFO_SIZE
#define EP2_PACKET_SIZE

(unsigned char)0x3

16
16
16

16
16
16

64
64
64
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#define USB_IDLE 0

#define USB_TRANSMIT 1
#define USB_RECEIVE 2

#define USB_CLASS CODE_TEST_CLASS DEVICE Oxdc
#define USB_SUBCLASS CODE_TEST_CLASS D12 OXAO
#define USB_PROTOCOL_CODE_TEST_CLASS D12 0xBO

”*************************************************************************

/I masks
/*************************************************************************
#define USB_RECIPIENT (unsigned char)Ox1F

#define USB_RECIPIENT_DEVICE (unsigned char)0x00

#define USB_RECIPIENT_INTERFACE  (unsigned char)0x01

#define USB_RECIPIENT_ENDPOINT  (unsigned char)0x02

#define USB_REQUEST _TYPE_MASK (unsigned char)0x60
#define USB_STANDARD_REQUEST (unsigned char)0x00

#define USB_CLASS REQUEST (unsigned char)0x20
#define USB_VENDOR_REQUEST (unsigned char)0x40
#define USB_REQUEST_MASK (unsigned char)Ox0F
#define DEVICE_ADDRESS_MASK Ox7F

”*************************************************************************

/I macros
/*************************************************************************

#define SWAP(X)  ((((x) & OxFF) << 8) | (((x) >> 8) & OxFF))

#defineMSB(X)  (((x) >> 8) & OxFF)
#defineLSB(X)  ((X) & OXFF)

#defineFALSE 0
#defineTRUE ~ (IFALSE)

”*************************************************************************

// basic typedefs
”*************************************************************************
typedef unsigned char  UCHAR;

typedef unsigned short USHORT;

typedef unsigned long  ULONG;

typedef unsigned char  BOOL;

/*************************************************************************

/I structure and union definitions

”*************************************************************************

typedef union _epp_flags

struct _flags

{
unsigned char timer
unsigned char bus_reset
unsigned char suspend
unsigned char setup_packet :
unsigned char remote_wakeup 1
unsigned char in_isr
unsigned char control_state

PR

MR

unsigned char configuration 01
unsigned char verbose 11
unsigned char epl_rxdone 01
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unsigned char setup_dma 12;11V23
unsigned char dma_state 12
unsigned char power_down . 1; // Smart Board
unsigned char ep2_rxdone : 1; /1/zzz2003.1.6
unsigned char ep2_txdone : 1; /1/zzz2003.1.6
} hits;
unsigned short value;
} EPPFLAGS;
typedef struct _device_request
{
unsigned char bmRequestType;
unsigned char bRequest;
unsigned short wValue;
unsigned short windex;
unsigned short wLength;

} DEVICE_REQUEST:;

typedef struct _1O_REQUEST {
unsigned short  uAddressL;
unsigned char  bAddressH;
unsigned short  uSize;
unsigned char  bCommand;

} 10_REQUEST, *PIO_REQUEST;

#define MAX_CONTROLDATA_SIZE 8
typedef struct _control_xfer

DEVICE_REQUEST DeviceRequest;

unsigned short wL ength;

unsigned short wCount;

unsigned char * pData;

unsigned char dataBufferfMAX_CONTROLDATA_SIZE];
} CONTROL_XFER;

/*************************************************************************

/I USB utility functions

”*************************************************************************

void fn_usb _isr();

extern void suspend_change(void);

extern void stall_epO(void);

extern void disconnect_USB(void);

extern void connect_USB(void);

extern void reconnect_USB(void);

extern void init_unconfig(void);

extern void init_config(void);

extern void single_transmit(unsigned char * pData, unsigned char len);

extern void code_transmit(unsigned char code * pRomData, unsigned short len);

extern void control_handler();
extern void check_key LED(void);
extern void setup_dma();

void dma_start(PIO_REQUEST);

#defineIN_TOKEN_DMA 1
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#defineOUT_TOKEN_DMA 0
#define DMA_BUFFER_SIZE 256
#defineDMA_IDLE 0

#defineDMA_RUNNING 1
#defineDMA_PENDING 2

#define SETUP_DMA_REQUEST 0x0471
#define GET_FIRMWARE_VERSION  0x0472
#define GET_SET_TWAIN_REQUEST  0x0473
#define GET_BUFFER_SIZE 0X0474

typedef struct TWAIN_FILEINFO {

unsigned char  bPage; /I bPage bit 7 - 5 map to uSize bit 18 - 16

unsigned char  uSizeH; /I uSize bit 15- 8
unsigned char  uSizel; /I uSizebit 7-0

} TWAIN_FILEINFO, *PTWAIN_FILEINFO;

#endif
“ Myloop.c”
“ CHAP_9.c”
“ EPPHAL.C 3

I
/I FileName:  myloop.c
I

#include <c8051f020.h>
#include "epphal .h"
#include "d12ci.h"
#include "myloop.h"
#include "usb100.h"
#include "chap_9.h"
#include "protodma.h"

lsr.c”
“ PROTODMA.c”

It
/I Global CONSTANTS
It

/#define SY SCLK 16000000

/lUSB

code void (* StandardDeviceRequest[])(void) =

{
get_status,
clear_feature,
reserved,
set feature,
reserved,
set_address,
get_descriptor,
reserved,
get_configuration,
set_configuration,
get_interface,
set_interface,
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reserved,
reserved,
reserved,
reserved
1
I

code void (* VendorDeviceRequest[])(void) =
{

reserved,

reserved,

reserved,

reserved,

reserved,

reserved,

reserved,

reserved,

reserved,

reserved,

reserved,

reserved,

read write_register,

reserved,

reserved,

reserved

b
/*

/*************************************************************************

/I Public static data

”*************************************************************************

*/

extern EPPFLAGS bEPPflags;

extern unsigned long ClockTicks;
extern unsigned char idata GenEpBuf([];
extern |O_REQUEST idata ioRequest;

extern unsigned char ioSize, ioCount;
extern unsigned char idata EpBuf(];

CONTROL_XFER ControlData;
BOOL bNoRAM,;

code char * _NAME_USB_REQUEST DIRECTION[] =
{

"Host_to_device",
"Device_to_host"

b

code char * _NAME_USB_REQUEST RECIPIENT[] =
{

"Device",
"Interface”,
"Endpoint(0)",
" herll

h

code char * _NAME_USB_REQUEST_TYPE[] =
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{
"Standard",

"Class',
"Vendor",
"Reserved”

IE
code char * _NAME_USB_STANDARD_REQUEST][] =

{

"GET_STATUS',
"CLEAR_FEATURE",
"RESERVED",
"SET_FEATURE",
"RESERVED",
"SET_ADDRESS',
"GET_DESCRIPTOR",
"SET_DESCRIPTOR",
"GET_CONFIGURATION",
"SET_CONFIGURATION",
"GET_INTERFACE",
"SET INTERFACE",
"SYNC_FRAME"

b

void help_devreg(unsigned char typ, unsigned char req)
{
typ>>=5;

if(typ == USB_STANDARD_REQUEST) {
}
else{
if(bEPPflags.bits.verbose)
[*printf("Request Type = %s, bRequest = 0x%bx.\n", _NAME_USB_REQUEST_TY PE[typ],
req)*/;

I
void init_specia_interrupts(void)

ITO=0; //bianyan
EX0=1;
PX0=1;
ENABLE;

}

/NIo

void init_port()

I PO = OxFF;

I P1 = OxFF;

I P2 = OXFF;

1l P3 = OxFF;
MCU_D12CS = 0x0;
D12SUSPD = 0;
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}
[*Serial Port */
/*Mode =1 /8-bit UART
Serial Port Interrupt = Disabled */
/*Receive =Enabled */
/* Auto Addressing =Disabled */

I
void init_serial (void)

{
SCONO = 0X52; //0101 0000
/[ PCON =0X00 | PCON;//0000 0000

TMOD = 0X20; //0010 0000
TR1=1; /ITCON =0x69; //0100 1001
ET1=0; //notproveT1lint
TH1 = 0x10;
TL1=0x10;
}
I stall

void stall_ep0(void)

D12_SetEndpointStatus(0, 1);
D12_SetEndpointStatus(1, 1);
}

/) USB
void disconnect_USB(void)

/' Initialize D12 configuration
D12 SetMode(D12_NOLAZYCLOCK, D12_SETTOONE | D12_CLOCK_12M);

}
I UsB
void connect_USB(void)
{
/I reset event flags
DISABLE;
bEPPflags.value = 0;//
ENABLE;
/I V2.1 enable normal +sof interrupt
D12_SetDMA(D12_ENDPAINTENABLE | D12_ENDPSINTENABLE);
/' Initialize D12 configuration
D12 _SetMode(D12_NOLAZYCLOCK|D12_SOFTCONNECT,D12_SETTOONE | D12_CLOCK_12M);
}
I USB

void reconnect_USB(void)

D12SUSPD = 0;
disconnect_USB();
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connect_USB();

}

1
void init_unconfig(void)

{
/I unsigned char i;

D12_SetEndpointEnable(0); /* Disable all endpoints but EPPO. */
}

1
void init_config(void)

D12_SetEndpointEnable(1); /* Enable generic/iso endpoints. */
}

1 1
void single_transmit(unsigned char * buf, unsigned char len)

if(len <= EPO_PACKET_SIZE) {
D12_WriteEndpoint(1, len, buf);
}

}

I 1
void code_transmit(unsigned char code * pRomData, unsigned short len)
{
ControlDatawCount = 0;
if(Control Data.wL ength > |en)
ControlData.wL ength = len;

ControlData.pData = pRomData;

if( ControlDatawLength >= EPO_PACKET_SIZE) {
D12 WriteEndpoint(1, EPO_PACKET_SIZE, Control Data.pData);//
ControlDatawCount += EPO_PACKET_SIZE;

DISABLE;
bEPPflags.bits.control_state = USB_ TRANSMIT;
ENABLE;
}
else{
D12_WriteEndpoint(1, Control DatawL ength, pRomData);// 16
Control DatawCount += Control DatawL ength;
DISABLE;
bEPPflags.hits.control_state = USB_IDLE;
ENABLE;
}
}
/IDMA

void setup_dma()
{

1
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void control_handler()

{

}

//**************************************************

unsigned char type, req;

type = Control Data.DeviceRequest. bmRequestType & USB_REQUEST_TYPE_MASK;
req = Control Data.DeviceRequest.bRequest & USB_REQUEST_MASK;

help_devreq(type, req); //

if (type==USB_STANDARD_REQUEST)
(* StandardDeviceRequest[req])();//

elseif (type == USB_VENDOR_REQUEST)
(*VendorDeviceRequest[req])();//

else
stall_ep0();

void main(void)

{

unsigned char i;

unsigned char Acounter=1,Bcounter=1;

long counter = 0;
bit c04_read done =0;

DISABLE;
WDTCN = 0XDE;
WDTCN = 0XAD;

OSCICN = 0X15; //1**1 0110

OSCXCN = 0X67,;
delay(50);

while(!OSCICN & 0x80);
OSCICN = 0X1a;

ENABLE;

XBRO = 0X04;
XBR1=0X04; //0000 0100
XBR2 = 0X40;

POMDOUT= 0xc0;
PIMDOUT = 0xff;
P2MDOUT = 0x3f;
P3MDOUT = 0x3f;

MCU_D12CS =1,

.................. USB

P3MDOUT = P3MDOUT | 0x&0;
MCU_D12RST =0;

delay(50);

MCU_D12RST =1,
init_port();// /10
init_serial ();//

7/ LCD
/I USB Smart Board

/11100 0000p0.6 p0.7 is push-pull
/lportl is push-pull out
//p2.5~0is push-pull;

//"0011 0000",p3.5 p3.4is push-pull out

/Iselect extenal osc,before thisinternal osc=2MH

P0.0 asint0

/110100000

LCD
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I

/*

*/

184

init_timer0();// 0
init_specia_interrupts();//

MCU_D12CS = 0x1;

MCU_D12CS = 0x0;

D12_ReadChiplD();

if(MCU_SWMO0 ==0&& MCU_SWM1==0) {
MCU_D12RST = 0;//DMA
MCU_D12RST =1;

D12_SetDMA(0x0);
}

bEPPflags.value = 0;
reconnect_USB();// usB

if((i = D12_GetDMA()) == 0xC3) {
D12_SendResume()://

}
ese{
bEPPflags.vaue = 0;
reconnect_USB();// USB
}
/* Main program loop */
while{ TRUE ){
if (bEPPflags.bits.timer){
DISABLE;// ,
bEPPflags.bits.timer = 0;
ENABLE;

if(bEPPflags.bits.configuration)//
check_key LED();

if (bEPPflags.bits.bus reset) {//
DISABLE;
bEPPflags.bits.bus reset = 0;
ENABLE;
/I Release D12's SUSPEND pin after bus reset

/[ Enable 74HCT 123 pul se generation before disconnect

D12SUSPD =1,
} /1'if bus reset

if (bEPPflags.bits.suspend) {//
DISABLE;
bEPPflags.bits.suspend= 0;
ENABLE;

if(D12SUSPD == 1) {//
* D12SUSPD =0,
PO = OxFF;
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P1 = OxFF;

P2 = OxFF;

P3 = OxFF;
D12_SetDMA(0xC3);
D12SUSPD =1,
PCON |= 0x02;

while (1); */

}
} /1'if suspend change

if (bEPPflags.bits.setup_packet){//Setup
DISABLE;
bEPPflags.bits.setup_packet = 0;
ENABLE;
control_handler();//
D12SUSPD = 1;

} I1'if setup_packet

if (bEPPflags.bits.setup_dma!= 0) {//DMA
DISABLE;
bEPPflags.bits.setup_dma--;
ENABLE;
setup_dma();

} /1'if setup_dma

if(bEPPflags.bits.ep2_rxdone)

/A—— MAINLOOP oo

/S — MAINLOOP ~ —eeeemeeee-
} // Main Loop

1
/I File Name: ISR.C
i

#include <c8051f020.h>

#include "epphal .h"
#include "d12ci.h"
#include "myloop.h"
#include "usb100.h"

extern void bus_reset(void);

extern void ep0_txdone(void);
extern void ep0_rxdone(void);

extern void epl_txdone(void);
extern void epl_rxdone(void);
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extern void main_txdone(void);
extern void main_rxdone(void);

extern void dma_eot(void);

/*
”*************************************************************************

/Il Public static data

/*************************************************************************

*/
EPPFLAGS bEPPflags,

[* Control endpoint TX/RX buffers*/
extern CONTROL_XFER ControlData;

[* ISR static vars */

unsigned char idata GenEpBuf[EP1_PACKET_SIZE];
unsigned char idata EpBuf[EP2_PACKET_SIZE];
IO_REQUEST idataioRequest;

unsigned char ioSize, ioCount;

unsigned long ClockTicks = 0;

extern BOOL bNoRAM;

/IUSB

usb_isr() interrupt 0
DISABLE;

/Il P3IF=P3IF & Ox7f; /[clear biao zhi
fn_ush _isr();
ENABLE;

}

IIUsB

void fn_usb isr()
unsigned inti_st;
bEPPflags.bits.in_isr = 1;
i_st = D12 ReadInterruptRegister();//
if(i_st!'=0){
if(i_st & D12 INT_BUSRESET) {
bus reset();//USB

bEPPflags.bits.bus_reset = 1,
}

if(i_st & D12_INT_EOT)
dma_eot();//IDMA

if(i_st & D12_INT_SUSPENDCHANGE)
bEPPflags.bits.suspend = 1;//

if(i_st & D12_INT_ENDPOIN)
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}

ep0_txdone();// OIN
if(i_st & D12 INT_ENDPOOUT)
ep0_rxdone();// oouT
if(i_st & D12 INT_ENDP1IN)
epl_txdone();// 1IN
if(i_st & D12_INT_ENDP1OUT)
epl_rxdone();// 10UT
if(i_st & D12 INT_ENDP2IN)
main_txdone();// 2IN
if(i_st & D12 INT_ENDP20OUT)
main_rxdone();// 20UT

bEPPflags.bits.in_isr = 0;

}
I

void bus _reset(void)

{
}
I

oouT

void ep0_rxdone(void)

unsigned char ep_last, i;

ep_last = D12 ReadL astTransactionStatus(0); //

if (ep_last & D12 SETUPPACKET) {

1 SETUP
ControlDatawLength = 0;
ControlDatawCount = O;

if( D12_ReadEndpoint(0, sizeof(Control Data.DeviceRequest),
(unsigned char *)(& (Control Data.DeviceRequest))) != sizeof(DEVICE_REQUEST) ) {
/[SETUP ,
D12_SetEndpointStatus(0, 1);
D12_SetEndpointStatus(1, 1);
bEPPflags.bits.control_state= USB_IDLE;
return;

}

Control Data.DeviceRequest.wValue = SWAP(Control Data.DeviceRequest.wVal ue);
Control Data.DeviceRequest.wlndex = SWAP(Control Data.DeviceRequest.wlndex);
Control Data.DeviceRequest.wL ength = SWAP(Control Data. DeviceRequest.wL ength);

1 /
D12_AcknowledgeEndpoint(0);
D12_AcknowledgeEndpoint(1);

Control Data.wLength = Control Data. DeviceRequest.wL ength;
Control DatawCount = 0;

if (Control Data.DeviceRequest.bmRequest Type & (unsigned

char)USB_ENDPOINT_DIRECTION_MASK) {

i
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bEPPflags.bits.setup_packet = 1;
bEPPflags.bits.control_state= USB_TRANSMIT; /* get command */
}
dse{
if (ControlData.DeviceRequest.wLength == 0) {
bEPPflags.bits.setup_packet = 1;

bEPPflags.hits.control_state = USB_IDLE; /* set command */
}
ese{
if(Control Data.DeviceRequest.wLength > MAX_CONTROLDATA_SIZE) {
1 0

bEPPflags.bits.control_state= USB_IDLE;
D12_SetEndpointStatus(0, 1);
D12_SetEndpointStatus(1, 1);

}

else{
bEPPflags.bits.control_state= USB_RECEIVE; //

}
} /1 set command with data
} /] else set command
} I1'if setup packet

elseif (bEPPflags.bits.control_state == USB_RECEIVE) {

I

i= D12 ReadEndpoint(0, EPO_PACKET_SIZE,
Control Data.dataBuffer + Control Data.wCount);

ControlDatawCount +=i;

if(i != EPO_PACKET_SIZE || ControlData.wCount >= Control Data.wL ength) {
I
bEPPflags.bits.setup_packet = 1;
bEPPflags.bits.control_state= USB_IDLE;

}
}
ese{
bEPPflags.hits.control_state= USB_IDLE;//
}
}
1 OIN
void ep0_txdone(void)
{

short i = ControlData.wL ength - Control Data.wCount;
D12 ReadlL astTransactionStatus(1); //
if (bEPPflags.bits.control_state = USB_TRANSMIT)
return;// ,
if(i >=EPO_PACKET_SIZE) {
1 16 , 16
D12_WriteEndpoint(1, EPO_PACKET_SIZE, ControlData.pData + Control Data.wCount);
ControlDatawCount += EPO_PACKET_SIZE;
bEPPflags.bits.control_state = USB_ TRANSMIT;

}
elseif(i1=0){
I

D12_WriteEndpoint(1, i, ControlData.pData + Control Data.wCount);
ControlDatawCount +=i;

bEPPflags.bits.control_state= USB_IDLE;
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}
eseif (i == 0){
D12_WriteEndpoint(1, O, 0); // , 0
bEPPflags.bits.control_state= USB_IDLE;
}
}
/IDMA
void dma_eot(void)
{
}
1 10UT

void epl_txdone(void)

D12 ReadL astTransactionStatus(3); //

}
/) 1IN
void epl_rxdone(void)
{
unsigned char len;
D12 ReadL astTransactionStatus(2); //
len = D12_ReadEndpoint(2, sizeof(GenEpBuf), GenEpBuf);//
if(len!=0)
bEPPflags.bits.epl_rxdone = 1;//
}
I ouT

void main_txdone(void)
1! unsigned char len,epstatus;

D12_ReadlL astTransactionStatus(5); //
bEPPflags.bits.ep2_txdone = 1; 1

}
I IN
void main_rxdone(void)
{
unsigned char len,epstatus;
D12 Readl astTransactionStatus(4); //
1
len = D12_ReadEndpoint(4, 64, EpBuf);
epstatus=D12_ReadEndpointStatus(4);
epstatus & = 0x60;
if (epstatus == 0x60)
len = D12_ReadEndpoint(4, 64, EpBuf);//
if(len 1= 0)//zzz
bEPPflags.bits.ep2_rxdone = 1;// llzzz
}

I
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/I File Name: D12ci.c
1

#include <c8051f020.h>
#include "myloop.h"
#include "d12ci.h"
#include "absacc.h"
#include "epphal .h"

#define D12_DATA 0x00 110xff02
#define D12 COMMAND 0x01 //0xff03

extern EPPFLAGS bEPPflags;

1
void D12_SetAddressEnable(unsigned char bAddress, unsigned char bEnable)

{
if(bEPPflags.bits.in_isr == 0)
DISABLE;

outportb(D12_ COMMAND, 0xDO0);//
if(bEnable)

bAddress |= 0x80;
outportb(D12_DATA, bAddress);//

if(bEPPflags.bits.in_isr == 0)

ENABLE;
}
1
void D12_SetEndpointEnable(unsigned char bEnable)
{
if(bEPPflags.bits.in_isr == 0)
DISABLE;
outportb(D12_COMMAND, 0xD8);//
if(bEnable)
outportb(D12_DATA, 1);//
ese
outportb(D12_DATA, 0);//
if(bEPPflags.bits.in_isr == 0)
ENABLE;
}

)
void D12_SetMode(unsigned char bConfig, unsigned char bCIkDiv)

{
if(bEPPflags.bitsin_isr == 0)
DISABLE;

outportb(D12_COMMAND, O0xF3)://
outportb(D12_DATA, bConfig);
outportb(D12_DATA, bCIkDiv);

if(bEPPflags bitsin_isr == 0)
ENABLE;
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}

//IDMA

void D12_SetDMA (unsigned char bMode)
{

I*  if(bEPPflags.bits.in_isr == 0)

DISABLE;
outportb(D12_COMMAND, O0xFB);// DMA
outportb(D12_DATA, bMode);
if(bEPPflags.bits.in_isr == 0)

ENABLE;

*/
}
1
unsigned short D12_ReadInterruptRegister(void)
{
unsigned char bl;
unsigned int j;
outportb(D12_COMMAND, 0xF4);//
bl =inportb(D12_DATA);
j =inportb(D12_DATA);
j <<=8;
j+=Dbl;
return j;
}
1
unsigned char D12_SelectEndpoint(unsigned char bEndp)
{
unsigned char c;
if(bEPPflags.bits.in_isr == 0)

DISABLE;
outportb(D12_COMMAND, bEndp);//
¢ =inportb(D12_DATA);
if(bEPPflags.bits.in_isr == 0)

ENABLE;
return c;

}
1
unsigned char D12_Readl astTransactionStatus(unsigned char bEndp)
{
outportb(D12_COMMAND, 0x40 + bEndp);/
return inportb(D12_DATA);
}

I
unsigned char D12_ReadEndpointStatus(unsigned char bEndp)
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unsigned char c;

if(OEPPflags.bits.in_isr == 0)
DISABLE;

outportb(D12_COMMAND, 0x80 + bEndp);//
¢ = inportb(D12_DATA);

if(bEPPflags bitsin_isr == 0)
ENABLE;

return c;

}

1
void D12_SetEndpointStatus(unsigned char bEndp, unsigned char bStalled)

if(bEPPflags.bits.in_isr == 0)
DISABLE;

outportb(D12_ COMMAND, 0x40 + bEndp);//
outportb(D12_DATA, bStalled);

if(OEPPflags.bits.in_isr == 0)

ENABLE;
}
I
void D12_SendResume(void)
{
outportb(D12_COMMAND, OxF6);//
}
I
unsigned short D12_ReadCurrentFrameNumber(void)
{
unsigned short i j;
if(bEPPflags.bits.in_isr == 0)
DISABLE;
outportb(D12_COMMAND, OxF5);//
i= inportb(D12_DATA);
j =inportb(D12_DATA);
i += (j<<8);
if(bEPPflags.bits.in_isr == 0)
ENABLE;
returni;
}
unsigned short D12_ReadChipl D(void)
{

unsigned short i j;
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}
I

unsigned char D12_ReadEndpoint(unsigned char endp, unsigned char len, unsigned char * buf)

{

}
1

unsigned char D12_WriteEndpoint(unsigned char endp, unsigned char len, unsigned char * buf)

{

if(bEPPflags.bits.in_isr == 0)
DISABLE;

outportb(D12_COMMAND, OxFD);

i=inportb(D12_DATA);

j=inportb(D12_DATA);

i +=(j<<8);

if(bEPPflags.bits.in_isr == 0)
ENABLE;

returni;

unsigned char i, j;

if(bEPPflags bitsin_isr == 0)
DISABLE;

outportb(D12_COMMAND, endp);

if((inportb(D12_DATA) & D12_FULLEMPTY) == 0) {

if(bEPPflags.bits.in_isr == 0)
ENABLE;
return O;

}

outportb(D12_ COMMAND, OxFO0);
j =inportb(D12_DATA);
j = inportb(D12_DATA);

if(j > len)
j=len;

for(i=0; i<j; i++)
*(buf+i) = inportb(D12_DATA);

outportb(D12_COMMAND, OxF2);

if(OEPPflags.bits.in_isr == 0)
ENABLE;

return j;

unsigned char i;

if(bEPPflags.bits.in_isr == 0)
DISABLE;

outportb(D12_COMMAND, endp);
i = inportb(D12_DATA);
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outportb(D12_ COMMAND, OxFO0);
outportb(D12_DATA, 0);
outportb(D12_DATA, len);

for(i=0; i<len; i++)
outportb(D12_DATA, * (buf+i));

outportb(D12_COMMAND, OxFA);

if(bEPPflags.bits.in_isr == 0)
ENABLE;

return len;

}

I
void D12_AcknowledgeEndpoint(unsigned char endp)
{
outportb(D12_COMMAND, endp);
outportb(D12_COMMAND, 0xF1);
if(endp == 0)
outportb(D12_COMMAND, 0xF2);
}
/*
I
void outportb(unsigned int Addr, unsigned char Data)

*((unsigned char xdata*) Addr) = Data;
}

I
unsigned char inportb(unsigned int Addr)

return * ((unsigned char xdata*) Addr);
}
*/
void outportb(unsigned int Addr, unsigned char Data)
{

unsigned char P2_v; /Itake p2 volue
MCU_D12CS=0;

P2 v=P2;

P2 =P2_v & Oxcf; /lclose u21 u22 data bus

if(Addr) MCU_AO=1;
elseMCU_A0=0;
P740UT = Oxff; 1Ip7,p6 p5 p4 is push-pull
P7 = Datg;
P4 =P4 & Ox7f; I/ Iwr=0length_h must < Ox3ff
P4 = P4 & Ox7f; //delay
P4 =P4|0x80; /I Iwr=1
P4 =P4|0x80; //delay
P740UT = 0x00; Ip7,p6 p5 p4 is open-d
P2 = P2 v | 0x30; /Ireset P2 volue
/I MCU_D12CS=1;

1
unsigned char inportb(unsigned int Addr)
{

194



1 MyUSB

1

unsigned char temp_v;

unsigned char P2_v; [Itake p2 volue
MCU_D12CS=0;

P2 v=P2;

P2 =P2_v & Oxcf; /lclose u21 u22 data bus
MCU_A0=0;

P740UT = Ox3f; /Ip7 is open-d,p6 p5 p4 is push-pull
P7 = Oxff;
P4 = P4 & Oxbf; /I Ird=0

P4 = P4 & Oxbf; /ldelay

temp_v = P7;

P4 =P4|0x40; // [rd=1

P4 = P4 | 0x40; // delay

P2 = P2_v | 0x30; Ilreset P2 volue
MCU_D12CS=1;

return (temp_v);
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2 CB8051F040/1 CAN

I
Il CAN1.c

// DEVICE: C8051F040

1

/I AUTHOR: LS

)

// TOOLS: Keil C-compiler and Silicon Labs IDE

I

I

I CAN1.c and CAN2.c are asimple example of configuring a CAN network to
I/ transmit and receive data on a CAN network, and how to move information to
// and from CAN RAM message objects. Each C8051F040-TB CAN node is configured
/I to send a message when it's P3.7 button is depressed/rel eased, with a Ox11

/I to indicate the button is pushed, and 0x00 when rel eased. Each node also has
I/l amessage object configured to receive messages. The C8051 tests the

I/ received data and will turn on/off the target board’s LED. When one target

/I isloaded with CANZ2.c and the other isloaded with CAN1.c, one target

/I board’s push-button will control the other target board’s LED, establishing

/I asimple control link viathe CAN bus and can be observed directly on the

// target boards.

T T T

MU L N
/I Includes
M N

#include <c8051f040.h> /I SFR declarations
/I CAN Protocol Register Index for CANOADR, from TABLE 18.1 of the C8051F040

/I datasheet
I T T T

#define CANCTRL 0x00 //Control Register

#define CANSTAT 0x01 //Status register

#define ERRCNT 0x02 /[Error Counter Register

#define BITREG 0x03 //Bit Timing Register

#define INTREG 0x04 /lInterrupt Low Byte Register
#define CANTSTR 0x05 /[Test register

#define BRPEXT 0x06 /IBRP Extension Register

T T T T
//IF1 Interface Registers
HHHTTTT T

#define IFLCMDRQST 0x08 //IF1 Command Rest Register
#define IFLICMDMSK 0x09 //IF1 Command Mask Register
#define IFIMSK 1 O0x0A //IF1 Mask1 Register
#define IFIMSK 2 0x0B /IF1 Mask2 Register
#define IFLARB1 0x0C /[IF1 Arbitration 1 Register
#define IFLARB2 0x0D //IF1 Arbitration 2 Register
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#define IFIMSGC O0x0E
#define IFLDATAL OxOF
#define IFLDATA2 0x10
#define IFIDATB1 Ox11
#define IFIDATB2 0x12

o
IF2 Interface Registers
T T T

#define IF2CMDRQST 0x20
#define IF2CMDMSK 0x21
#define IF2MSK 1 0x22
#define IF2M SK2 0x23
#define IF2ARB1 0x24
#define IF2ARB2 0x25
#define IF2MSGC 0x26
#define IF2DATAL 0x27
#define IF2DATA2 0x28
#define IF2DATB1 0x29
#define IF2DATB2 Ox2A

I T

/IMessage Handler Registers
T T T T T
#define TRANSREQ1 0x40

#define TRANSREQ2 0x41

#define NEWDAT1 0x48

#define NEWDAT2 0x49

#define INTPEND1 0x50

#define INTPEND2 0x51

#define MSGVAL 1 0x58

#define MSGVAL2 0x59

M NN
//Global Variables
M NN
char MsgNum;

char status;

inti;

int MOTwolndex = 0;

int MOOnelndex = O;

int StatusCopy;

int RXbuffer [4];

int TXbuffer [8];

int MsglntNum;

int Temperature;

sbit BUTTON = P37,

shit LED = P176;

sfr16 CANODAT = 0xDS;

I T T
/I Function PROTOTY PES
e

I/ Initialize Message Object
void clear_msg_objects (void);

//IF1 Message Control
/lIF1 DataAl
/lIF1 DataA2
//IF1 DataB1
//IF1 Data B2

/INF2 Command Rest

/INF2 Command Mask

/IF2 Mask1

/INF2 Mask2

/INF2 Arbitration 1
/IIF2 Arbitration 2
//IF2 Message Control
/IF2 DataA1l

/IF2 DataA2

/IF2 DataB1

//IF2 DataB2

Register
Register
Register
Register
Register

Register
Register

Register
Register
Register
Register
Register
Register
Register
Register
Register

/ITransmission Rest1 Register
/[Transmission Rest2 Register

/INew Data 1
/INew Data 2

/lInterrupt Pending 1
/lInterrupt Pending 2

/IMessage Valid 1
/IMessage Valid 2

Register
Register

Register
Register

Register
Register
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void init_msg_object_TX (char MsgNum);
void init_msg_object_RX (char MsgNum);
void start_CAN (void);

void transmit_turn_LED_ON (char MsgNum);
void transmit_turn_LED_OFF (char MsgNum);
void receive_data (char MsgNum);

void external_osc (void);

void config_| O (void);

void flash_LED (void);

void test_reg_write (char test);

void stop_CAN (void);

HHHTTHTT T T T
/I MAIN Routine
T
void main (void) {

/I disable watchdog timer
WDTCN = Oxde;
WDTCN = Oxad;

/[configure Port 110
config_1O();

/I switch to external oscillator
external_osc();

HHHTTT T T

/I Configure CAN communications

1

/I 1F1 used for procedures calles by main program

/I 1F2 used for interrupt service procedure receive _data

I

I/l Message Object assignments:

/I 0x02: Used to transmit commands to toggleits LED, arbitration number 1
I

T L T

/I Clear CAN RAM
clear_msg_objects();

/I Initialize message object to transmit data
init_msg_object_TX (0x02);

/I Initialize message object to receive data
init_msg_object RX (0x01);

// Enable CAN interruptsin CIP-51
EIE2 = 0x20;

/IFunction call to start CAN
start_ CAN();

/IGlobal enable 8051 interrupts
EA =1,

//Loop and wait for interrupts
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while (1)

if (BUTTON == 0){
while (BUTTON == 0){}
transmit_turn_LED_OFF(0x02);}
else{
while (BUTTON == 1){}
transmit_turn_LED_ON(0x02);}

T
/1 Set up C8051F040
N

// Switch to external oscillator
void externa_osc (void)

{
intn; /['local variable used in delay FOR loop.
SFRPAGE = CONFIG_PAGE; /I switch to config page to config oscillator
OSCXCN = 0x77; /I start external oscillator; 22.1 MHz Crystal

Il system clock is22.1 MHz / 2= 11.05 MHz

for (n=0;n<255;n++); // delay about 1ms
while ((OSCXCN & 0x80) == 0); // wait for oscillator to stabilize
CLKSEL |= 0x01; /I switch to external oscillator

}

void config_|O (void)
SFRPAGE = CONFIG_PAGE; /IPort SFR’s on Configuration page
XBR3 = 0x80; /I Configure CAN TX pin (CTX) as push-pull digital output
PIMDOUT |= 0x40; /I Configure P1.6 as push-pull to drive LED
XBR2 = 0x40; // Enable Crossbar/low ports

}

T
/ICAN Functions
T T |

/IClear Message Objects

void clear_msg_objects (void)

{
SFRPAGE = CANO_PAGE;
CANOADR =IF1ICMDMSK; // Point to Command Mask Register 1
CANODATL = OxFF; /I Set direction to WRITE all IF registers to Msg Obj
for (i=1;i<33;i++)

CANOADR = IFICMDRQST; // Write blank (reset) IF registers to each msg obj
CANODATL =1i;

}
}

INnitialize Message Object for RX
void init_msg_object RX (char MsgNum)

SFRPAGE = CANO_PAGE;
CANOADR =IFICMDMSK; /I Point to Command Mask 1
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CANODAT = 0x00BS; /I Set to WRITE, and alter all Msg Obj except ID MASK
/l and data bits

CANOADR =IF1ARB1; // Point to arbitrationl register

CANODAT = 0x0000; /I Set arbitrationl 1D to "0"

CANODAT = 0x8004; /I Arb2 high byte:Set MsgVal bit, no extended ID,
/I Dir = RECEIVE

CANODAT = 0x0480; /I Msg Cntrl: set RXIE, remote frame function disabled

CANOADR =IF1CMDRQST; // Point to Command Request reg.

CANODATL = MsgNum; /I Select Msg Obj passed into function parameter list
/I --initiates write to Msg Obj

/I 3-6 CAN clock cyclesto move IF register contents to the Msg Obj in CAN RAM

}

/N nitialize Message Object for TX
void init_msg_object_TX (char MsgNum)
{
SFRPAGE = CANO_PAGE;
CANOADR = IFACMDMSK; // Point to Command Mask 1
CANODAT = 0x00B2; /I Set to WRITE, & alter all Msg Obj except ID MASK hits
CANOADR = IF1ARB1; // Point to arbitrationl register
CANODAT = 0x0000; I/ Set arbitrationl ID to highest priority
CANODAT = 0xA0Q0; /I Autoincrement to Arb2 high byte:
/I Set MsgVal bit, no extended ID, Dir = WRITE
CANODAT = 0x0081; /I Msg Cntrl: DLC = 1, remote frame function not enabled
CANOADR = IFICMDRQST; // Point to Command Request reg.
CANODAT = MsgNum; Il Select Msg Obj passed into function parameter list
I --initiates write to Msg Obj
/1 3-6 CAN clock cycles to move IF reg contents to the Msg Obj in CAN RAM.
}

//[Start CAN
void start_CAN (void)

{
/* Calculation of the CAN bit timing :

System clock f_sys=22.1184 MHz/2 = 11.0592 MHz.
System clock period t_sys= 1/f _sys=90.422454 ns.
CAN time quantum tq=t_sys(at BRP=0)

Desired bit rate is 1 MBit/s, desired bit timeis 1000 ns.
Actual bit time = 11 tg = 996.65ns ~ 1000 ns
Actual bit rate is 1.005381818 MBit/s = Desired bit rate+0.5381%

CAN buslength = 10 m, with 5 ns/m signal delay time.
Propagation delay time : 2* (transceiver loop delay + busline delay) = 400 ns
(maximum loop delay between CAN nodes)

Prop_Seg = 5tq =452 ns ( >= 400 ns).
Sync_Seg=1tq
Phase segl + Phase Seg2 = (11-6) tq=51tq

Phase_segl <= Phase_Seg2, => Phase segl =2tqand Phase Seg2 =3tq
SIW = (min(Phase_Segl, 4) tq=2tq

TSEG1 = (Prop_Seg + Phase_Segl-1)=6

TSEG2 = (Phase_Seg2 - 1) =2

SIW_p = (SIW - 1) =1

Bit Timing Register = BRP + SJW_p*0x0040 = TSEG1* 0x0100 + TSEG2* 0x1000 = 2640
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}

Clock tolerance df :

A: df <min(Phase_Segl, Phase_Seg2) / (2 * (13*bit_time - Phase_Seg?2))
B: df < SIW/ (20 * hit_time)

A: df < 2/(2%(13*11-3)) = 1/(141-3) = 1/138 = 0.7246%
B: df < 2/(20*11) = 1/110 = 0.9091%

Actua clock tolerance is 0.7246% - 0.5381% = 0.1865% (no problem for quartz)
*/

SFRPAGE = CANO_PAGE;

CANOCN |- 0x41,; /I Configuration Change Enable CCE and INIT
CANOADR =BITREG ; // PointtoBit Timingregister

CANODAT = 0x2640; /] see above

CANOADR =IFICMDMSK; /I Point to Command Mask 1
CANODAT = 0x0087, /I Config for TX : WRITE to CAN RAM, write data bytes,
Il set TXrqgst/NewDat, clr IntPnd

/I RX-IF2 operation may interrupt TX-IF1 operation
CANOADR =I1F2CMDMSK; // Pointto Command Mask 2

CANODATL = Ox1F; /I Config for RX : READ CAN RAM, read data bytes,
/I clr NewDat and IntPnd

CANOCN  |= 0x06; /I Global Int. Enable |IE and SIE

CANOCN &=-~0x41; /I Clear CCE and INIT bits, starts CAN state machine

/[Transmit CAN frame to turn other node’'s LED ON
void transmit_turn_LED_ON (char MsgNum)

{

}

SFRPAGE =CANO_PAGE; //IF1aready setup for TX

CANOADR =IF1CMDMSK; // Point to Command Mask 1

CANODAT = 0x0087; /I Config to WRITE to CAN RAM, write data bytes,
Il set TXrgst/NewDat, CIr IntPnd

CANOADR =IF1DATA1; /I Pointto 1st byte of DataField

CANODATL = 0x11; /I Ones signalsto turn LED’slight ON in dataA1l field

CANOADR =IF1CMDRQST; // Point to Command Request Reg.

CANODATL = MsgNum; /I Move new datafor TX to Msg Obj "MsgNum"

/[Transmit CAN Frame to turn other node’'s LED OFF
void transmit_turn_LED_OFF (char MsgNum)

{

SFRPAGE = CANO_PAGE; //IF1already setup for TX
CANOADR =IF1DATAL; // Pointto 1st byte of DataField

CANODATL = 0x00; /I Zero signalsto turn LED'slight ON in DataA1l field
CANOADR = IF1CMDRQST; // Point to Command Request Reg.
CANODATL = MsgNum; /I Move new datafor TX to Msg Obj "MsgNum"

Il Receive Data from the | F2 buffer
void receive_data (char MsgNum)

char virtual_button;
SFRPAGE = CANO_PAGE; // IF1 dready set up for RX
CANOADR =IF2CMDRQST;// Point to Command Request Reg.
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CANODATL = MsgNum; /I Move new data for RX from Msg Obj "MsgNum”
/I Move new datato a
CANOADR =1F2DATAL; /I Pointto 1st byte of Data Field

virtual_button = CANODATL;
if (virtual_button ==0x11) //Onesissignal from other node to turn LED ON
LED =1,
else LED =0; //Otherwise turn LED OFF (message was one's)
}

T T T
/lInterrupt Service Routine
T T T T T T
void ISRname (void) interrupt 19

status = CANOSTA,;
if ((status& 0x10) !=0)
/I RxOK is set, interrupt caused by reception
CANOSTA = (CANOSTA& OxEF)|0x07; /I Reset RXOk, set LEC to NoChange
[* read message number from CAN INTREG */
receive_data (Ox01); /I Up to now, we have only one RX message

}
if ((status& 0x08) !'=0)
/I TxOK is set, interrupt caused by transmision

CANOSTA = (CANOSTA& 0xF7)|0x07; I/l Reset TxOK, set LEC to NoChange
}
if (((status&0x07) != 0)& & ((status& 0x07) = 7))
{ /I Error interrupt, LEC changed
[* error handling ?*/
CANOSTA = CANOSTA|0x07; /I Set LEC to NoChange
}
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1
' 2002-11

Option Explicit

Dim Modulus, zero As Single

Dim SoundCri As Integer

Dim BSoundSwitch As Boolean

Const RowCount = 12: Const ColCount = 12

Dim ArraySwitch(0 To 5) As Integer

Dim SoundTime As Integer

Dim TempTsL, TempTsR As Long

Dim TsL(1 To 9) AsLong

Dim TsR(1 To 9) AsLong

DimAj(1To6) AsSingle

Dim Aa(1 To 6) As Single

Dim BInEligible(1 To 8) As Integer

Dim BInEligibleL (1 To 8) As Integer

Dim BInEligibleR(1 To 8) As Integer

Dim BInAllEligibleL As Boolean

Dim BInAllEligibleR As Boolean

Dim BSoundEligibleL As Boolean

Dim BSoundEligibleR As Boolean

Dim SngTestValue(1 To 9) As Single

Dim SngTestValuel (1 To 9) AsSingle

Dim SngTestValueR(1 To 9) As Single

Dim BlInRetry As Boolean

Dim BlInTcxt As Boolean

Dim Flag, FlagL, FlagR As Boolean

DimYS, IntYsAs Integer

Const Pi = 3.14159265358979

Const MinMark = 0.4

Dim ColockRadius, CenterRadius, X0, YO, X1, Y1, X2, Y2, Cx0, Cy0, Cx1, Cyl, Cx2, Cy2, ShowValue, Test
AsSingle

Private Sub CmdStart_Click()
TimRead.Enabled = False
TimReadJJ.Enabled = False
BInRetry = True
Timerl.Enabled = True

End Sub

Private Sub ComdEnd_Click()
BInTcxt = True
TimerText.Enabled = True

End Sub

Private Sub Comzero_Click()
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Dim number As Long
Dim sumAsLong
sum=0
For number=0To 7
sum = sum + CInt(GetMN1)
Next number
zero = sum/ number
TxtTarget. Text=0
On Error GoTo Errl
Conn.Execute "update seriesset  zero="' & zero & """ _
& " where serid="" & CurSerld & "™
MsgBox " ", vbOKOnly, "
Exit Sub
Unload Me
Errl:
MsgBox Err.Description, vbOKOnly + vbExclamation, "
End Sub

Private Sub Form_Activate()
DrawColock
Clrk1
ClrK1r
ClrPs7
SetPs0
SetPs1
SetPs2
SetPs3
SetPs4
SetPs5
SetPs6
TxtTarget. Text = FormatNumber((CInt(GetMN1) - zero) * Modulus, 3)
TimMnl.Enabled = True
Timer2.Enabled = True
Timerl.Enabled = False
TimJT.Enabled = True
TimReadJJ.Enabled = False
TimerButten = True
TimerText.Enabled = False

End Sub

Private Sub Form_L oad()
'FrmCent Me
LabelName.Caption = CurSerName
LabelName.Tag = CurSerld
Timerl.Enabled = False
WriteToGrid
StandardValue
DrawSwitch 3, 1
DrawSwitch 3, 9
BInRetry = False
BInTcxt = False
Flag = False
ArraySwitch(0) = 3
ArraySwitch(1) = 2
ArraySwitch(2) = 1
ArraySwitch(3) =0
ArraySwitch(4) = 2
ArraySwitch(5) = 3
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End Sub

Private Sub DrawCol ock()

Dim

n, i AsInteger

Picturel.Height = 4000
Picturel.Width = 4000
Picturel.ScaleHeight = -100
Picturel.ScaleTop = 50
Picturel.ScaleWidth = 100
Picturel.Scalel eft = -50
Picturel.DrawWidth = 2

ColockRadius = (Picturel.ScaleWidth - 5) / 2
Picturel.Circle (0, 0), ColockRadius, 0, Pi * 105/ 60, Pi * 75/ 60

i=0

Picturel.DrawWidth = 1
Forn=75To-15Step -1

Next

X0 = ColockRadius * Cos(n* Pi / 60)
YO0 = ColockRadius* Sin(n* Pi / 60)

X1 = (ColockRadius - 4) * Cos(n* Pi / 60)
Y 1= (ColockRadius- 4) * Sin(n* Pi / 60)

Picturel.Line (X0, Y0)-(X1, Y1)

If (nMod 5 =0) And (n Mod 10 <> 0) Then
X2 = (ColockRadius - 6) * Cos(n* Pi / 60)
Y 2 = (ColockRadius - 6) * Sin(n * Pi / 60)

Picturel.Line (X0, Y0)-(X2, Y2)
If n<25Then
Picturel.CurrentX = X2 -6
Picturel.CurrentY = Y2+ 1
Else
Picturel.CurrentX = X2+ 1
Picturel.CurrentY =Y2
End If

Picturel.Print Format(MinMark * i, "##0.0")

i=i+1
End If
n

CenterRadius= 1.5
Picturel.DrawWidth = 1

Picturel.Circle (0, 0), CenterRadius, vbBlue

End Sub

Private Sub WriteToGrid()

Dim
Dim
With

Intx As Integer
Inty As Integer
FlexGrid
.Enabled = False
.Cols = ColCount
.Rows = RowCount
.MergeCells = flexMergeFree
.Row=0
For Intx = 1 To ColCount - 1
.Col = Intx
.MergeRow(0) = True
If Intx <=2 Then
Text=" ()
Else
If Intx = 3 Then
Text=""
Else
If Intx <=7 Then
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Text=" "

Else
If Intx =8 Then
Text=""
Else
If Intx <= 10 Then
Text=" ()
End If
End If
End If
End If
End If
Next Intx
.Row=1
For Intx = 1 To ColCount - 1
.Col = Intx
.MergeRow(1) = True
If Intx =1 Then
Text=" "
Else
If Intx = 2 Then
Text=" "
Else
If Intx =3 Then
Text=""
Else
If Intx <=5Then
Text=" "
Else
If Intx = 6 Then
Text=" "
Else
If Intx =7 Then
Text=" "
Else
If Intx =8 Then
Text=""
Else
If Intx =9 Then
Text=" "
Else
If Intx =10 Then
Text=" "
End If
End If
End If
End If
End If
End If
End If
End If
End If
Next Intx
.Col=0
For Inty = 1 To RowCount - 1
.Row = Inty

.MergeCol(0) = True



If Inty <=1 Then
Text=""
Else
If Inty <=4 Then
Text="
Else
If Inty =5Then
Text=""
Else
If Inty <=7 Then
Text=" "
Else
If Inty =8 Then
Text=""
Else
Text="
End If
End If
End If
End If
End If
Next Inty
.Col = 4: .Row = 2: .Text ="OFF"
.Col =4; .Row = 3: .Text ="ON"
.Col =4: .Row = 4: .Text ="DIFF"
.Col =4: .Row = 7: .Text ="OFF"
.Col = 4: .Row = 6: .Text = "ON"
.Col =4: .Row =9: .Text ="ON"
.Col = 4; .Row = 10: .Text = "OFF"
.Col =4: Row = 11: .Text = "DIFF"
.ColWidth(0) = 500
.ColWidth(1) = 1500
.ColWidth(2) = 1500
.ColWidth(3) = 10
.ColWidth(4) = 800
.ColWidth(5) = 1200
.ColWidth(6) = 1200
.ColWidth(7) = 1200
.ColWidth(8) = 10
.ColWidth(9) = 1500
.ColWidth(10) = 1500
.ColWidth(11) = 2
.RowHeight(5) = 10
.RowHeight(8) = 10
End With
End Sub

Private Sub InitTestValue(FColor As Long, BColor As Long, Value As Variant, RowX As Integer, ColY As
Integer)
Dim IntCol As Integer
With FlexGrid
.Row = RowX
.Col = ColY
.Text = Value
.CellForeColor = FColor
.CellBackColor = BColor
.CellFontBold = True
End With
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End Sub

Private Sub TimerO_Timer()
Timerl.Enabled = False
TimRead.Enabled = False
TimReadJJ.Enabled = False
TimerSound.Enabled = False
TimerButten.Enabled = False
TimJT.Enabled = False
ClrPsO
SetPs7

ClrPs4

ClrPs5

ClrPs6

SetPs1

SetPs2

SetPs3
TimerText.Enabled = True
Timer0.Enabled = False

End Sub

Private Sub Timerl Timer()
Dimi As Integer
Dim j AsDouble
With FlexGrid
Fori=2To11
InitTestValue & H80000002, & HFAEBDSG, ",
InitTestValue & H80000002, & HFAEBDSG, " ",
InitTestValue & H80000002, & HFAEBDSG, " ",
InitTestValue & H80000002, & HFAEBDSG, " ",
Next i
End With
LabTestNum.Caption = "0"
LabTestNumr.Caption = "0"
If BInRetry Then
TxtBh.Text = TxtBh.Text
TxtBhr.Text = TxtBhr.Text
Else
TxtBh.Text = CreateProduct| D
TxtBhr.Text = Format(Right(TxtBh.Text + 1, PserBitCount), "00000000")
End If
Fori=1To8
BInEligible(i) = True
Nexti
BInAllEligibleL = True
BInAllEligibleR = True
BSoundEligibleL = True
BSoundEligibleR = True
Fori=1To9
SngTestValue(i) = -1
SngTestValuel (i) = -1
SngTestValueR(i) = -1
Nexti
Fori=1To9
TsL(i)=-1
TsR(i) =-1
Next i
ClrPs0
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SetPsl
SetPs7
SetPs2
SetPs3
SetPs4
SetPs5
SetPs6

Clrk1

ClrK1r

IntYs=0

TimY S.Enabled = True

Timerl.Enabled = False
End Sub

Private Sub Timer3_Timer()

End Sub

"Private Sub Timer2_Timer()
TxtTarget. Text = FormatNumber((CInt(GetMN1) - zero) * Modulus, 3)
'End Sub

Private Sub TimerButten_Timer()
If GetKs=2Then
BInRetry = False
TimerButten.Enabled = False
Timerl.Enabled = True
End If
End Sub

Private Sub TimerSound_Timer()
SoundTime = SoundTime + 1
If SoundTime =10 Then
TempTsL = GetTs
TempTsR = GetTsr
TimerSound.Enabled = False
End If
End Sub

Private Sub TimerText_Timer()
If TxtTarget.Text < 0.05 Then
ClIrPs7
SetPs0

SetPs1

SetPs2

SetPs3

SetPs4

SetPs5

SetPs6

TimJT.Enabled = True
TimerButten.Enabled = True
TimerText.Enabled = False
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End

If BInTcxt Then Unload Me
Else

ClrPsO

SetPs7

ClrPs5
SetPs1
SetPs2
SetPs3
SetPs4
SetPs6

End If

Sub

Private Sub TimJT_Timer()

If GetKs=1Then
Timerl.Enabled = False
TimRead.Enabled = False
TimReadJJ.Enabled = False
TimerSound.Enabled = False
TimerButten.Enabled = False
TimJT.Enabled = False
ClrPsO

SetPs7

ClrPs4

ClrPs5

ClrPs6

SetPsl

SetPs2

SetPs3
TimerText.Enabled = True
End If

End Sub

Private Sub TimMn21_Timer()

TxtTarget. Text = FormatNumber((Clnt(GetMN1) - zero) * Modulus, 3)
Test = 75 - (CInt(GetMN1) - zero) * Modulus/ MinMark * 10

If TxtTarget.Text > 3.6 Then
Test=3.6

End If

If TxtTarget.Text <0 Then
TxtTarget. Text=0

End If

Call MoveClock(Test)
TimMn1.Enabled = False

End Sub
Private Sub MoveClock(ShowValue As Single)

Cx1 = (CenterRadius - 0.5) * Cos(ShowValue* Pi / 60 + Pi / 2)

Cy1 = (CenterRadius - 0.5) * Sin(ShowValue* Pi /60 + Pi / 2)

Cx2 = (CenterRadius - 0.5) * Cos(ShowValue* Pi / 60 - Pi / 2)

Cy2 = (CenterRadius - 0.5) * Sin(ShowVaue* Pi /60 - Pi/2)

Cx0 = (ColockRadius - 12) * Cos(ShowValue * Pi / 60)

Cy0 = (ColockRadius - 12) * Sin(ShowValue * Pi / 60)

LinePoint(0).X1 = Cx0: LinePoint(0).Y 1 = Cy0: LinePoint(0).X2 = 0: LinePoint(0).Y2=0
LinePoint(1).X1 = Cx0: LinePoint(1).Y 1 = Cy0: LinePoint(1).X2 = Cx1: LinePoint(1).Y2 = Cyl
LinePoint(2).X1 = Cx0: LinePoint(2).Y 1 = Cy0: LinePoint(2).X2 = Cx2: LinePoint(2).Y2 = Cy2

End Sub
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Private Sub TimRead_Timer()

If Aj(1) < TxtTarget. Text And TxtTarget. Text < Aa(1) Then

CIrPs0
SetPs7

ClrPsl

SetPs2

SetPs3

SetPs4

SetPs5

SetPs6

If Aj(1) * 1.02 < TxtTarget. Text And TxtTarget. Text <Aa(1) * 0.98 Then
State 1, 2
State 9, 2

End If

Elself Aa(1) < TxtTarget. Text And TxtTarget. Text < Aj(2) Then
CIrPsO
SetPs7

SetPsl
SetPs2
ClrPs3
SetPs4
SetPs5
SetPs6
CIrk1

CIrK1r

Elself Aj(2) < TxtTarget. Text And TxtTarget. Text < Aa(2) Then

CIrPs0
SetPs7

ClrPsl

SetPs2

SetPs3

SetPsA

SetPs5

SetPs6

If Aj(2) * 1.02 < TxtTarget.Text And TxtTarget. Text < Aa(2) * 0.98 Then
Sate 1, 4
State 9, 4

End If

Elself Aa(2) < TxtTarget. Text And TxtTarget. Text < Aj(3) Then
ClrPs0
SetPs7

ClrPsl
CIrPs2
CIrPs3
SetPsA4
SetPs5
SetPs6
Clrk1

ClrK1r

Elself Aj(3) < TxtTarget.Text And TxtTarget. Text < Aa(3) Then
CIrPs0
SetPs7
ClrPsl
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SetPs2

SetPs3

SetPs4

SetPs5

SetPs6

If Aj(3) * 1.02 < TxtTarget. Text And TxtTarget. Text <Aa(3) * 1 Then
State 1, 6
State 9, 6

End If

Elself TxtTarget. Text > Aa(3) Or TxtTarget.Text > 3.5 Then

ClrPsO
SetPs7

SetPsl

SetPs2

SetPs3

ClrPs4

ClrPs5

SetPs6

Clrk1

ClrK1r

TimRead.Enabled = False

TimReadJJ.Enabled = True

Else
Clrk1
ClrK1r
End If
End Sub

Private Sub State(Direct As Integer, Stadue As Integer)
Dim Mn2, TempK1As Single
If Direct =1 Then
Mn2 = GetMN2
TempK 1 = Getk 1

Else
Mn2 = GetMN2r
TempK1 = GetK1r
End If
Select Case Stadue
Case 2
If TempK1=1Then
SngTestValueg(8) = FormatNumber((Clnt(Mn2) - zero) * Modulus* Para(8), 3)
DrawSwitch 2, Direct
Music 8, Direct
CompeEligible 0, Direct
Flag = True
End If
Case 4
If TempK1=1Then
SngTestValue(5) = FormatNumber((Clnt(Mn2) - zero) * Modulus * Para(5), 3)
DrawSwitch 1, Direct
Music 5, Direct
CompeEligible 1, Direct
Flag = True
End If
Case 6

If TempK1=1Then
SngTestValue(1) = FormatNumber((Clnt(Mn2) - zero) * Modulus* Para(1), 3)
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3

DrawSwitch O, Direct
Music 1, Direct
CompeEligible 2, Direct
Flag = True
End If
Case 8
If TempK1=1Then
SngTestValue(2) = FormatNumber((Clnt(Mn2) - zero) * Modulus* Para(2), 3)
DrawSwitch 1, Direct
'Music 2, Direct
CompeEligible 3, Direct
Flag =True
End If
Case 10
If TempK1=1Then
SngTestValue(4) = FormatNumber ((CInt(Mn2) - zero) * Modulus * Para(4), 3)
DrawSwitch 2, Direct
CompEligible 4, Direct
Flag = True
End If
Case 12
If TempK1=1Then
SngTestValue(7) = FormatNumber((CInt(Mn2) - zero) * Modulus * Para(7), 3)
DrawSwitch 3, Direct
'Music 7, Direct
CompEligible 5, Direct
Flag = True
End If
End Select

If Flag Then
If Direct = 1 Then
CIrk1
Else
ClrK1r
End If
Flag = False
End If
End Sub
Private Sub UpDateRecL ()
Dim TestDate As String
Dim ProductnumL As String
Dim BInE As Boolean
If CInt(LabTestNum.Caption) >= 6 Then
BInE = BInAllEligibleL And True
Else
BInE = BInAllEligibleL And False
End If

If BLowSwitch And BHightSwitch Then
BInAllEligibleL = BInAllEligibleL And BInEligiblel (8) And BInEligibleL (2) And BInEligibleL(3)
And BInEligiblel (4) And BInEligibleL (6) And BInEligibleL (7)
Else
BInAllEligibleL = BInAllEligibleL And BinEligibleL (1) And BInEligibleL(2) And BInEligiblel(3)
And BInEligibleL (5) And BInEligibleL (6) And BInEligibleL (7)
End If
’*****************************20030902
If BInAllEligibleL Then
TxtBh.BackColor = vbGreen
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Else

TxtBh.BackColor = vbRed

End If

’*****************************20030902

TestDate = "#" & Date & "#"

ProductnumL = CurSerName & TxtBh.Text

On Error GoTo Errl

Conn.Execute "update product set serlD="" & CurSerld & "’ where productnum=" & ProductnumL

P
Conn.Execute
ProductnumL & "™
Conn.Execute
ProductnumL & "™
Conn.Execute
ProductnumL & "™
Conn.Execute
ProductnumL & "™
Conn.Execute
ProductnumL & "™
Conn.Execute
ProductnumL & "™
Conn.Execute
ProductnumL & "™
Conn.Execute
ProductnumL & "™
Conn.Execute
ProductnumL & "™

"update
"update
"update
"update
"update
"update
"update
"update

"update

product
product
product
product
product
product
product
product

product

set hoff=" & SngTestValueL(1l) &
set hon=" & SngTestValuelL(2) &
set hdiff=" & SngTestValuel (3) &
set moff=" & SngTestValueL(4) &
set mon=" & SngTestValuelL(5) &
set mdiff=" & SngTestValuel(6) &
set loff=" & SngTestValueL(7) &
set lon=" & SngTestValuel (8) &

set Idiff=" & SngTestValueL(9) &

where productnum="" &

where productnum="" &

where productnum="" &
where productnum="" &
where productnum="" &
where producthum="" &
where productnum="" &
where productnum="" &
where producthum="" &

Conn.Execute "update product set testdate=" & TestDate & " where productnum=""& ProductnumL

& "

Conn.Execute "update product set eligible=" & BInAllEligibleL & " where productnum="" &

ProductnumL & "™

Conn.Execute "update product set hoffts=" & TsL(1) & " where productnum=" & ProductnumL &

nm

Conn.Execute "update product set honts=" & TsL(2) & " where productnum="" & ProductnumL & "™
Conn.Execute "update product set hdiffts=" & TsL(3) & " where productnum="" & ProductnumL &

nm

Conn.Execute "update product set moffts=" & TsL(4) & " where productnum="" & ProductnumL &

Conn.Execute "update product set monts=" & TsL(5) & " where productnum="" & ProductnumL &

Conn.Execute "update product set mdiffts=" & TsL(6) & " where productnum=""' & ProductnumL &

nm

Conn.Execute "update product set loffts=" & TsL(7) & " where productnum="" & ProductnumL & "™
Conn.Execute "update product set lonts=" & TsL(8) & " where productnum=" & ProductnumL & "™
Conn.Execute "update product set Idiffts=" & TsL(9) & " where productnum=" & ProductnumL &

Exit Sub
Errl:

MsgBox Err.Description, vbOKOnly + vbExclamation, " "

End Sub

Private Sub UpDateRecR()
Dim TestDate As String

Dim ProductnumR As String

Dim BInE As Boolean
If CInt(LabTestNumr.Caption) >= 6 Then
BInE = BInAllEligibleR And True

Else

BInE = BInAllEligibleR And False

End If
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If BLowSwitch And

BHightSwitch Then

BInAllEligibleR = BInAllEligibleR And BInEligibleR(8) And BlnEligibleR(2) And BInEligibleR(3)
And BInEligibleR(4) And BInEligibleR(6) And BInEligibleR(7)

Else

BInAllEligibleR = BInAllEligibleR And BInEligibleR(1) And BlnEligibleR(2) And BInEligibleR(3)
And BInEligibleR(5) And BInEligibleR(6) And BInEligibleR(7)

End If

W****************************20030902

If BInAlIEligibleR Then
TxtBhr.BackColor = vbGreen

Else

TxtBhr.BackColor = vbRed

End If

W****************************20030902

TestDate = "#" & Date & "#'
ProductnumR = CurSerName & TxtBhr.Text

On Error GoTo Errl

Conn.Execute "update product set serlD=" & CurSerld & "’ where productnum="" & ProductnumR

&
Conn.Execute
ProductnumR & "™
Conn.Execute
ProductnumR & "™
Conn.Execute
ProductnumR & "™
Conn.Execute
ProductnumR & "™
Conn.Execute
ProductnumR & "™
Conn.Execute
ProductnumR & "™
Conn.Execute
ProductnumR & "™
Conn.Execute
ProductnumR & "™
Conn.Execute
ProductnumR & "™

Conn.Execute "

Conn.Execute
ProductnumR & "™

"update product set hoff="
"update product set hon="
"update product set hdiff=" & SngTestValueR(3) & "
"update product set moff=" & SngTestValueR(4) & "
"update product set mon="
"update product set mdiff=" & SngTestValueR(6) & "

"update product set loff="

"update product set lon="

"update product set Idiff="

update product set testdate=

"update product set eigible=" & BInAllEligibleR & "

& SngTestValueR(1) & "

& SngTestValueR(2) & "

& SngTestValueR(5) & "

& SngTestValueR(7) & "

where productnum="" &
where productnum="" &
where productnum="" &
where productnum="" &
where productnum="" &
where productnum="" &

where productnum="" &

& SngTestValueR(8) & " where productnum=" &

& SngTestValueR(9) & "

where productnum="" &

" & TestDate & " where productnum=" & ProductnumR

where productnum="" &

Conn.Execute "update product set hoffts=" & TsR(1) & " where productnum=""& ProductnumR &

nm

Conn.Execute "update product set honts=" & TsR(2) & " where productnum=" & ProductnumR &

Conn.Execute "update product set hdiffts=" & TsR(3) & " where productnum=" & ProductnumR &

Conn.Execute "update product set moffts=" & TsR(4) & " where productnum=" & ProductnumR &

Conn.Execute "update product set monts=" & TsR(5) & " where productnum="" & ProductnumR &

nm

Conn.Execute "update product set mdiffts=" & TsR(6) & " where productnum="" & ProductnumR &

Conn.Execute "update product set loffts=" & TsR(7) & " where productnum="" & ProducthumR & "™

Conn.Execute "update product set lonts=" & TsR(8) & " where productnum=""& ProductnumR &

Conn.Execute "update product set Idiffts=" & TsR(9) & " where productnum="" & ProductnumR &

Exit Sub
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Errl:
MsgBox Err.Description, vbOKOnly + vbExclamation, " "
End Sub

Private Sub Music(TsValue As Integer, Direc As Integer)
'5mon-6 2hon-3 1hoff-2 7loff-10 8lon-9 4moff-7
! 3 4 9 1
SoundTime=1
TimerSound.Enabled = True
If Direc=1Then
TsL(TsValue) = TempTsL
If BSoundSwitch Then
If SoundCri < TsL(TsValue) Then
BSoundEligibleL = False
If TsValue=1 Or TsValue = 2 Or TsValue = 3 Or TsValue =5 Or TsValue = 8 Then
InitTestValue & H80000005, & HFF&, TsL(TsValue), TsValue + 1, Direc + 1
Else
If TsValue =4 Or TsValue=7 Then
InitTestValue & H80000005, & HFF&, TsL(TsValue), TsValue + 3, Direc + 1
Else
InitTestValue & H80000005, & HFF&, TsL(TsVaue), 11, Direc + 1
End If
End If
Else
BSoundEligibleL = True
If TsValue=1 Or TsValue = 2 Or TsValue = 3 Or TsValue =5 Or TsValue = 8 Then
InitTestValue & H80000005, & HCO00& , TsL(TsValue), TsValue + 1, Direc + 1
Else
If TsValue=4 Or TsValue=7 Then
InitTestValue & H80000005, & HCO00&:, TsL (TsValue), TsVaue + 1, Direc + 1

Else
InitTestValue & H80000005, & HCO00& , TsL(TsValue), TsValue + 1, Direc + 1
End If
End If
End If
End If

Else
TsR(TsValue) = TempTsR
If BSoundSwitch Then
If SoundCri < TsR(TsValue) Then
BSoundEligibleR = False
If TsValue=1 Or TsValue = 2 Or TsValue = 3 Or TsValue =5 Or TsValue = 8 Then
InitTestValue & H80000005, & HFF& , TsR(TsVaue), TsValue + 1, Direc + 1
Else
If TsValue=4 Or TsValue=7 Then
InitTestValue & H80000005, & HFF& , TsR(TsValue), TsValue + 3, Direc + 1
Else
InitTestValue & H80000005, & HFF& , TsR(TsValue), 11, Direc + 1
End If
End If
Else
BSoundEligibleR = True
If TsValue=1 Or TsValue = 2 Or TsValue = 3 Or TsValue =5 Or TsVaue = 8 Then
InitTestValue & H80000005, & HCO00&:, TsR(TsValue), TsValue + 1, Direc + 1
Else
If TsValue =4 Or TsValue=7 Then
InitTestValue & H80000005, & HCO00& , TsR(TsValue), TsValue + 1, Direc + 1
Else
InitTestValue & H80000005, & HCO00& , TsR(TsValue), TsValue + 1, Direc + 1
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End If
End If
End If
End If
End If
End Sub

Private Sub StandardValue()
Dim Recser As New ADODB.Recordset
Dim Inty As Integer
Recser.Open "select * from series where serid=" & CurSerld & "™, Conn, adOpenStatic,
adL ockReadOnly, adCmdText
With FlexGrid
.TextMatrix(2, 5) = FormatNumber(Recser.Fields! highoff, 3)
.TextMatrix(3, 5) = FormatNumber(Recser.Fields! highon, 3)
.TextMatrix(4, 5) = FormatNumber(Recser.Fields! highdiff, 3)
.TextMatrix(2, 6) = FormatNumber(Recser.Fields! highofftol, 3)
.TextMatrix(3, 6) = FormatNumber(Recser.Fields!highontol, 3)
.TextMatrix(4, 6) = FormatNumber(Recser.Fields! highdifftol, 3)

.TextMatrix(7, 5) = FormatNumber(Recser.Fields! middl eoff, 3)
.TextMatrix(6, 5) = FormatNumber(Recser.Fields!middleon, 3)
.TextMatrix(7, 6) = FormatNumber(Recser.Fields! middleofftol, 3)
.TextMatrix(6, 6) = FormatNumber(Recser.Fields!middleontol, 3)

.TextMatrix(9, 5) = FormatNumber(Recser.Fields!lowon, 3)
.TextMatrix(10, 5) = FormatNumber(Recser.Fields!lowoff, 3)
.TextMatrix(11, 5) = FormatNumber(Recser.Fields!lowdiff, 3)
.TextMatrix(9, 6) = FormatNumber(Recser.Fields!lowontol, 3)
.TextMatrix(10, 6) = FormatNumber(Recser.Fiel ds!lowofftol, 3)
.TextMatrix(11, 6) = FormatNumber(Recser.Fields!lowdifftol, 3)
For Inty =2To 11
.TextMatrix(Inty, 7) = Recser.Fields! SoundCri
Next Inty
ForInty =2To 11
InitTestValue & H80000002, & HFAEBDSG, " ", Inty, 1
InitTestValue & H80000002, & HFAEBDSG, " ", Inty, 2
InitTestValue & H80000002, & HFAEBDSG, " ", Inty, 9
InitTestValue & H80000002, & HFAEBDS, " ", Inty, 10
Next Inty
Modulus = Recser.Fields!Modulus
zero = Recser.Fields! zero
YS= Recser.FieldslYS
Aj(1) = Recser.Fields! P1j
Aj(2) = Recser.Fields! P2j
Aj(3) = Recser.Fields! P3j
Aj(4) = Recser.Fields! P4
Aj(5) = Recser.Fields! P5j
Aj(6) = Recser.Fields! Pgj
Aa(1) = Recser.Fields!Pla
Aa(2) = Recser.Fields!P2a
Aa(3) = Recser.Fields!P3a
Aa(4) = Recser.Fields!P4a
Aa(5) = Recser.Fields!P5a
Aa(6) = Recser.Fields! P6a
BHightSwitch = Recser.Fields!HightSwitch
BLowSwitch = Recser.Fields!LowSwitch
BSoundSwitch = Recser.Fields! SoundSwitch
SoundCri = Recser.Fields! SoundCri
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Para(1) = Recser.Fields! parahoff
Para(2) = Recser.Fields! parahon
Para(4) = Recser.Fields! paramoff
Para(5) = Recser.Fields! paramon
Para(7) = Recser.Fields! para off
Para(8) = Recser.Fields!paralon
If BLowSwitch Then
.TextMatrix(9, 5)
.TextMatrix(9, 6)
Else
TextMatrix(11, 5
TextMatrix(11, 6
End If
If BHightSwitch Then
TextMatrix(3,5) =""
TextMatrix(3, 6) =""
Else
TextMatrix(4, 5) =""
TextMatrix(4, 6) =""
End If
End With
Set Recser = Nothing
End Sub

~ =

Private Sub DrawSwitch(Switch As Integer, directi As Integer)
If directi =1 Then
Select Case Switch

Case3
Linecolose(2).Visible = True
LineOpen(0).Visible = False
Linecolose(1).Visible = False
LineOpen(1).Visible = True
Linecolose(0).Visible = False
LineOpen(2).Visible = True
Shape2.FillColor = & HFFO0&
Shape3.FillColor = & HFF&
Shaped.FillColor = & HFF&

Case 2
Linecolose(2).Visible = True
LineOpen(0).Visible = False
Linecolose(1).Visible = False
LineOpen(1).Visible = True
Linecolose(0).Visible = True
LineOpen(2).Visible = False
Shape2.FillColor = & HFFO0&
Shaped.FillColor = & HFF&
Shape3.FillColor = & HFFO0&

Casel
Linecolose(2).Visible = True
LineOpen(0).Visible = False
Linecolose(1).Visible = True
LineOpen(1).Visible = False
Linecolose(0).Visible = True
LineOpen(2).Visible = False
Shape2.FillColor = & HFFO0&
Shape3.FillColor = & HFFO0&
Shape4.FillColor = & HFFO0&

Case0
Linecolose(2).Visible = False
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LineOpen(0).Visible = True
Linecolose(1).Visible = True
LineOpen(1).Visible = False
Linecolose(0).Visible = True
LineOpen(2).Visible = False
Shape2.FillColor = & HFF&
Shape3.FillColor = & HFFO0&
Shape4.FillColor = & HFFO0&

End Select

Else

Select Case Switch '0-3,1-4,2-5

Case 3

Linecolose(5).Visible = True
LineOpen(3).Visible = False
Linecolose(4).Visible = False
LineOpen(4).Visible = True
Linecolose(3).Visible = False
LineOpen(5).Visible = True
Shapeb.FillColor = & HFFO0&
Shape?.FillColor = & HFF&
Shape6.FillColor = & HFF&

Case 2

Linecolose(5).Visible = True
LineOpen(3).Visible = False
Linecolose(4).Visible = False
LineOpen(4).Visible = True
Linecolose(3).Visible = True
LineOpen(5).Visible = False
Shapeb.FillColor = & HFFO0&
Shape?.FillColor = & HFF&
Shapeb.FillColor = & HFFO0&

Casel

Linecolose(5).Visible = True
LineOpen(3).Visible = False
Linecolose(4).Visible = True
LineOpen(4).Visible = False
Linecolose(3).Visible = True
LineOpen(5).Visible = False
Shape5.FillColor = & HFFO0&
Shape?.FillColor = & HFFO0&
Shapeb.FillColor = & HFFO0&

Case0

Linecolose(5).Visible = False
LineOpen(3).Visible = True
Linecolose(4).Visible = True
LineOpen(4).Visible = False
Linecolose(3).Visible = True
LineOpen(5).Visible = False
Shape5.FillColor = & HFF&
Shape7.FillColor = & HFFO0&
Shapeb.FillColor = & HFFO0&

End Select

End If
End Sub

Private Sub CompEligible(Eligible As Integer, Direction As Integer)

Dimi AsInteger

If Direction=1Then
LabTestNum.Caption = Str(Eligible + 1)

Else
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LabTestNumr.Caption = Str(Eligible + 1)
End If
Select Case Eligible
Case0'8
If Not BLowSwitch Then
If Abs(FlexGrid.TextMatrix(9, 5) - SngTestVaue(8)) < FlexGrid.TextMatrix(9, 6) Then
InitTestValue & H80000005, & HCO00&: , FormatNumber(SngTestValue(8), 3), 9, Direction
BInEligible(1) = True
Else
InitTestValue & H80000005, & HFF& , FormatNumber(SngTestValue(8), 3), 9, Direction
BlnEligible(1) = False
End If
If Direction =1 Then
SngTestValuel (8) = SngTestValue(8)
SngTestValuel (9) = -1
BlnEligibleL (1) = BInEligible(1)
"BInAllEligibleL = BInEligiblel And BInAllEligibleL
Else
SngTestValueR(8) = SngTestValue(8)
SngTestValueR(9) = -1
BlnEligibleR(1) = BInEligible(1)
'BInAllEligibleR = BInEligiblel And BInAllEligibleR
End If
End If
Casel's
If Abs(FlexGrid.TextMatrix(6, 5) - SngTestValue(5)) < FlexGrid. TextMatrix(6, 6) Then
InitTestValue & H80000005, & HCO00& , FormatNumber(SngTestVaue(5), 3), 6, Direction
BInEligible(2) = True
Else
InitTestValue & H80000005, & HFF& , FormatNumber(SngTestValue(5), 3), 6, Direction
BInEligible(2) = False
End If
If Direction =1 Then
SngTestValuel (5) = SngTestValue(5)
BlInEligiblelL (2) = BInEligible(2)
‘BlnAllEligibleL = BInEligible2 And BInAllEligibleL
Else
SngTestValueR(5) = SngTestValue(5)
BInEligibleR(2) = BInEligible(2)
‘BlnAllEligibleR = BInEligible2 And BInAllEligibleR
End If
Case2’1
If Abs(FlexGrid.TextMatrix(2, 5) - SngTestValue(1)) < FlexGrid. TextMatrix(2, 6) Then
InitTestValue & H80000005, & HCO00&, FormatNumber(SngTestValue(1), 3), 2, Direction
BInEligible(3) = True
Else
InitTestValue & H80000005, & HFF& , FormatNumber(SngTestValue(1), 3), 2, Direction
BInEligible(3) = False
End If
If Direction =1 Then
SngTestValuel (1) = SngTestValue(1)
BinEligibleL (3) = BInEligible(3)
‘BlnAllEligibleL = BInEligible3 And BInAllEligibleL
Else
SngTestValueR(1) = SngTestValue(1)
BInEligibleR(3) = BInEligible(3)
‘BInAllEligibleR = BInEligible3 And BInAllEligibleR
End If
Case3'3
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If BHightSwitch Then
SngTestValue(3) = FormatNumber(Abs(SngTestValue(1) - SngTestVa ue(2)), 3)
If Abs(FlexGrid.TextMatrix(4, 5) - SngTestValue(3)) < FlexGrid. TextMatrix(4, 6) Then
InitTestValue & H80000005, & HCO00& , FormatNumber(SngTestValue(3), 3), 4, Direction
BlInEligible(4) = True
Else
InitTestValue & H80000005, & HFF& , FormatNumber(SngTestValue(3), 3), 4, Direction
BlInEligible(4) = False
End If
If Direction =1 Then
SngTestValuel (3) = SngTestValue(3)
SngTestValuel (2) = -1
BlInEligibleL (4) = BInEligible(4)
'BInAllEligibleL = BInEligible4 And BInAllEligibleL
Else
SngTestValueR(3) = SngTestValue(3)
SngTestValueR(2) = -1
BInEligibleR(4) = BInEligible(4)
'BInAllEligibleR = BInEligible4 And BInAllEligibleR
End If
Else 2
If Abs(FlexGrid.TextMatrix(3, 5) - SngTestVaue(2)) < FlexGrid. TextMatrix(3, 6) Then
InitTestValue & H80000005, & HCO00&: , FormatNumber(SngTestValue(2), 3), 3, Direction
BlInEligible(5) = True
Else
InitTestValue & H80000005, & HFF& , FormatNumber(SngTestValue(2), 3), 3, Direction
BlnEligible(5) = False
End If
If Direction =1 Then
SngTestValuel (2) = SngTestValue(2)
SngTestValuel (3) = -1
BlInEligibleL (5) = BInEligible(5)
'BInAllEligibleL = BInEligible5 And BInAllEligibleL
Else
SngTestValueR(2) = SngTestValue(2)
SngTestValueR(3) = -1
BlInEligibleR(5) = BInEligible(5)
'BInAllEligibleR = BInEligible5 And BInAllEligibleR
End If
End If
Case 4’4
If Abs(FlexGrid.TextMatrix(7, 5) - SngTestValue(4)) < FlexGrid. TextMatrix(7, 6) Then
InitTestValue & H80000005, & HCO00&, FormatNumber(SngTestValue(4), 3), 7, Direction
BInEligible(6) = True
Else
InitTestValue & H80000005, & HFF& , FormatNumber(SngTestValue(4), 3), 7, Direction
BlnEligible(6) = False
End If
If Direction =1 Then
SngTestValuel (4) = SngTestValue(4)
BlInEligiblel (6) = BInEligible(6)
‘BlnAllEligibleL = BInEligible And BInAllEligibleL
Else
SngTestValueR(4) = SngTestValue(4)
BlInEligibleR(6) = BInEligible(6)
‘BlnAllEligibleR = BInEligible And BInAllEligibleR
End If
Case5'9
If Abs(FlexGrid.TextMatrix(10, 5) - SngTestValue(7)) < FlexGrid.TextMatrix(10, 6) Then
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InitTestValue & H80000005, & HCO00& , FormatNumber(SngTestValue(7), 3), 10, Direction
BInEligible(7) = True
Else
InitTestValue & H80000005, & HFF& , FormatNumber(SngTestValue(7), 3), 10, Direction
BInEligible(7) = False
End If
If Direction =1 Then
SngTestValuel (7) = SngTestValue(7)
BlInEligibleL (7) = BInEligible(7)
‘BlnAllEligibleL = BInEligible And BInAllEligibleL
Else
SngTestValueR(7) = SngTestValue(7)
BlnEligibleR(7) = BInEligible(7)
‘BlnAllEligibleR = BInEligible And BInAllEligibleR
End If
If BLowSwitch Then
SngTestValue(9) = FormatNumber(Abs(SngTestValue(7) - SngTestValue(8)), 3)
If Abs(FlexGrid.TextMatrix(11, 5) - SngTestValue(9)) < FlexGrid.TextMatrix(11, 6) Then
InitTestValue &H80000005, &HCO000&, FormatNumber(SngTestValue(9), 3), 11,

Direction

BlInEligible(8) = True

Else
InitTestValue & H80000005, & HFF& , FormatNumber(SngTestValue(9), 3), 11, Direction
BlInEligible(8) = False

End If

If Direction=1Then
SngTestValuel (9) = SngTestValue(9)
SngTestValuel (8) = -1
BlInEligibleL (8) = BInEligible(8)
'BInAllEligibleL = BInEligible And BInAllEligiblel

Else
SngTestValueR(9) = SngTestValue(9)
SngTestValueR(8) = -1
BlInEligibleR(8) = BInEligible(8)
'BInAllEligibleR = BInEligible And BInAllEligibleR

End If

End If
End Select

If BSoundSwitch Then

If Direction=1Then
If BInAllEligibleL And BSoundEligibleL Then
BInAllEligibleL = True
Else
BInAllEligibleL = False
End If
Else
If BInAllEligibleR And BSoundEligibleR Then
BInAllEligibleR = True
Else
BInAllEligibleR = False
End If
End If

End If

End Sub

Private Sub SaveRecL ()
Dim TestDate As String
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Dim ProductnumL As String
Dim BInE As Boolean
If CInt(LabTestNum.Caption) >= 6 Then
BInE = BInAllEligibleL And True
Else
BInE = BInAllEligibleL And False
End If

If BLowSwitch And BHightSwitch Then
BInAllEligibleL = BInAllEligibleL And BinEligibleL (8) And BInEligibleL(2) And BInEligibleL (3)
And BinEligiblel (4) And BInEligibleL (6) And BInEligibleL (7)
Else
BInAllEligibleL = BInAllEligibleL And BinEligibleL (1) And BInEligibleL(2) And BInEligiblel(3)
And BInEligibleL (5) And BInEligibleL (6) And BInEligibleL (7)
E’E}tj*lf\'~k**3\'**3\'~k**3\'~k**3\'~k**v\ﬂk**v\ﬂk*20030902
If BInAllEligibleL Then
TxtBh.BackColor = vbGreen
Else
TxtBh.BackColor = vbRed
End If
W****************************20030902
TestDate ="#" & Date & "#"
ProductnumL = CurSerName & TxtBh.Text
On Error GoTo Errl
Conn.Execute "insert into product (serlD,productnum,hoff,hon,hdiff,moff,mon,mdiff,|off,lon,|diff,
testdate, eligible hoffts,honts, hdiffts,moffts,monts,mdiffts,| offts,l onts,| diffts)" _
& " VALUES (" & CurSerld & "™ & ProductnumL & ™" _
& SngTestValuel (1) & "," & SngTestValuel (2) & "," & SngTestValueL(3) & "," _
& SngTestValuel (4) & "," & SngTestValueL (5) & "," & SngTestValueL (6) & "," _
& SngTestValuel (7) & "," & SngTestValuel (8) & "," & SngTestValuel (9) & "," _
& TestDate & "," & BInAllEligibleL & "," _
&TL(D)&""&TsL(Q)&"" & TsL(3) & "," _
&TsL(4)&""&TsL(5) & "," & TsL(B) & "," _
&TsL(7)&"," & TsL(8) & "," & TsL(9) & ")"
Exit Sub
Errl:
MsgBox Err.Description, vbOKOnly + vbExclamation, "
End Sub
Private Sub SaveRecR()
Dim TestDate As String
Dim ProductnumR As String
Dim BInE As Boolean
If CInt(LabTestNumr.Caption) >= 6 Then
BInE = BInAllEligibleR And True
Else
BInE = BInAllEligibleR And False
End If

If BLowSwitch And BHightSwitch Then
BInAllEligibleR = BInAllEligibleR And BInEligibleR(8) And BInEligibleR(2) And BInEligibleR(3)
And BInEligibleR(4) And BlInEligibleR(6) And BInEligibleR(7)
Else
BInAllEligibleR = BInAllEligibleR And BInEligibleR(1) And BInEligibleR(2) And BInEligibleR(3)
And BInEligibleR(5) And BInEligibleR(6) And BInEligibleR(7)
End If
W****************************20030902
If BInAllEligibleR Then
TxtBhr.BackColor = vbGreen
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Else
TxtBhr.BackColor = vbRed
End If
’*****************************20030902
TestDate = "#" & Date & "#'
ProductnumR = CurSerName & TxtBhr.Text
On Error GoTo Errl
Conn.Execute "insert into product
(serI D,productnum,hoff,hon,hdiff,moff ,mon,mdiff,|off,|on,| diff testdate,eligible, hoffts honts,hdiffts moffts,monts,
mdiffts|offts,lonts,|diffts)" _
& "VALUES (" & CurSerld & "™ & ProducthnumR & "™'," _
& SngTestValueR(1) & "," & SngTestVaueR(2) & "," & SngTestValueR(3) & "," _
& SngTestValueR(4) & "," & SngTestVaueR(5) & "," & SngTestValueR(6) & "," _
& SngTestValueR(7) & "," & SngTestVaueR(8) & "," & SngTestValueR(9) & "," _
& TestDate & "," & BInAllEligibleR & "," _
& TsR(1) & ""& TsR(2) & "" & TSR(3) & "," _
& TsR4) & "" & TsR(B) & "" & TsR(6) & "," _
& TSR(7) & "" & TsR(8) & "," & TsR(9) & ")"
Exit Sub
Errl:
MsgBox Err.Description, vbOKOnly + vbExclamation, "
End Sub

Private Sub TimReadJJ_Timer()
If Aa(4) > TxtTarget.Text And TxtTarget. Text > Aj(4) Then

CIrPs0
SetPs7

SetPsl

SetPs?

SetPs3

ClrPs4

SetPs5

SetPs6

If Aa(4) * 0.98 > TxtTarget. Text And TxtTarget. Text > Aj(4) * 1.02 Then
State 1, 8
State 9, 8

End If

Elself Aj(4) > TxtTarget. Text And TxtTarget. Text > Aa(5) Then
CIrPsO
SetPs7

SetPsl
SetPs2
SetPs3
ClrPs4
SetPs5
ClIrPs6
CIrk1

CIrK1r

Elself Aa(5) > TxtTarget. Text And TxtTarget. Text > Aj(5) Then
CIrPs0
SetPs7

SetPsl
SetPs2
SetPs3
SetPs4
ClrPs5
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SetPs6

If Aa(5) * 0.98 > TxtTarget. Text And TxtTarget. Text > Aj(5) * 1.02 Then
State 1, 10
State 9, 10

End If

Elself Aj(5) > TxtTarget. Text And TxtTarget. Text > Aa(6) Then
ClrPsO
SetPs7

SetPsl
SetPs2
SetPs3
ClrPsA
ClrPs5
ClrPs6
Clrk1

ClrK1r

Elself Aa(6) > TxtTarget. Text And TxtTarget. Text > Aj(6) Then

CIrPs0
SetPs7

SetPsl

SetPs?

SetPs3

ClrPs4

ClrPs5

SetPs6

If Aa(6) * 0.98 > TxtTarget. Text And TxtTarget. Text > Aj(6) * 1.02 Then
State 1, 12
State 9, 12

End If

Elself Aj(6) > (CInt(GetMN1) - zero) * Modulus Then
ClrPs7
SetPs0

SetPsl
SetPs2
SetPs3
SetPs4
SetPs5
SetPs6
Clrk1
ClrK1r
If BInRetry Then
UpDateRecL
UpDateRecR
Else
SaveRecL
SaveRecR
End If
TimReadJJ.Enabled = False
TimerButten.Enabled = True

Else
Clrk1
ClrK1r
End If
End Sub
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Private Sub TimS_Timer()
If GetKs=3 Then
ClrPs7
SetPsO0

SetPsl

SetPs2

SetPs3

SetPs4

SetPs5

SetPs6

TimS.Enabled = False
TimerButten.Enabled = True
TimJT.Enabled = True

End If
End Sub

'Private Sub TxtTarget_Change()
' TimMn1.Enabled = True
'End Sub

Private Sub TimY S_Timer()
IntYs=IntYs+1
If IntYs=YSThen
ClrPs0
ClrPsl
SetPs7
SetPs2
SetPs3
SetPs4
SetPs5
SetPs6
TimRead.Enabled = True
TimY S.Enabled = False
End If
End Sub

It

I

It

Option Explicit’
Public PubBInPasWrdOK As Boolean

Public Const PserBitCount =8’

Public Conn As New ADODB.Connection
Public CurSerld As String
Public CurSerName As String

Public BHightSwitch As Boolean
Public BMiddleSwitch As Boolean
Public BLowSwitch As Boolean
Public Para(1 To 9) As Single
Public PointTarget As Integer '

Public Declare Function GetK1 Lib "W302DLL.dII" Alias"_sGetLKP" () AsLong
Public Declare Function GetKa Lib "W302DLL.dII" Alias"_sGetLKa" () As Long
Public Declare Function GetMN2 Lib "W302DLL.dII" Alias"_sGetLMn" () AsLong
Public Declare Function GetTs Lib "W302DLL.dII" Alias"_sGetLTs" () AsLong
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Public Declare Function CIrK1 Lib "W302DLL.dII" Alias"_sCIrLKP" () As Integer

Public Declare Function GetK 1r Lib "W302DLL.dII" Alias"_sGetRKP" () As Long
Public Declare Function GetKar Lib "W302DLL.dII" Alias"_sGetRKa" () As Long
Public Declare Function GetMN2r Lib "W302DLL.dII" Alias"_sGetRMn" () AsLong
Public Declare Function GetTsr Lib "W302DLL.dII" Alias"_sGetRTs' () AsLong
Public Declare Function ClrK1r Lib "W302DLL.dII" Alias"_sCIrRKP" () As Integer

Public Declare Function GetMN1 Lib "W302DLL.dII" Alias"_sGetMn" () As Long
Public Declare Function GetKs Lib "W302DLL.dII" Alias"_sGetKs" () As Long

Public Declare Function SetPsO Lib "W302DLL.dII" Alias"_sSetPs0" ()
Public Declare Function SetPs1 Lib "W302DLL.dII" Alias"_sSetPs1" ()
Public Declare Function SetPs2 Lib "W302DLL.dII" Alias"_sSetPs2" ()
Public Declare Function SetPs3 Lib "W302DLL.dII" Alias"_sSetPs3" ()
Public Declare Function SetPs4 Lib "W302DLL.dII" Alias"_sSetPs4" ()
Public Declare Function SetPs5 Lib "W302DLL.dII" Alias”_sSetPs5" ()
Public Declare Function SetPs6 Lib "W302DLL.dII" Alias"_sSetPs6" ()
Public Declare Function SetPs7 Lib "W302DLL.dII" Alias"_sSetPs7" ()

Public Declare Function CIrPsO Lib "W302DLL.dII" Alias"_sCIrPs0" ()
Public Declare Function ClrPs1 Lib "W302DLL.dII" Alias"_sCIrPs1" ()
Public Declare Function ClrPs2 Lib "W302DLL.dII" Alias"_sCIrPs2" ()
Public Declare Function ClrPs3 Lib "W302DLL.dII" Alias"_sCIrPs3" ()
Public Declare Function ClrPs4 Lib "W302DLL.dII" Alias”_sCIrPs4" ()
Public Declare Function CIrPs5 Lib "W302DLL.dII" Alias"_sCIrPs5" ()
Public Declare Function CIrPs6 Lib "W302DLL.dII" Alias"_sCIrPs6" ()
Public Declare Function ClrPs7 Lib "W302DLL.dII" Alias"_sCIrPs7" ()

Public Declare Sub sleep Lib "kernel 32" Alias "Sleep" (ByVal dwMilliseconds As Long)

Public Declare Function sndPlaySound Lib "winmm.dil" Alias "sndPlaySoundA" (ByVal IpszSoundName As
String, ByVal uFlagsAsLong) AsLong

"Public Declare Function sleep Lib "winmm.dII" (ByVal IpszSoundName As String, ByVal uFlags As Long) As
Long

Public Sub Main()

Conn.ConnectionString = "Provider=Microsoft.Jet. OLEDB.4.0;Data Source=" & App.Path &
"\series.mdb;Persist Security Info=False"

Conn.Open

FrmFlash.Show
End Sub

Public Sub FrmCent(FrmX As Form)
FrmX.Top = (Screen.Height - FrmX.Height) / 2
FrmX.Left = (Screen.Width - FrmX.Width) / 2
End Sub

Public Function CreateProduct!D() As String
Dim RecProduct As New ADODB.Recordset

RecProduct.Open "select max(right(productnum,” & PserBitCount & ")) as ProductNumMax from
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product where serid="" & CurSerld & "™, Conn, adOpenStatic, adL ockReadOnly, adCmdText

If IsNull(RecProduct.Fields! ProductNumMax) Then
CreateProduct! D = "00000001"
Else
CreateProductiD = Format(Right(RecProduct.Fields!ProductNumMax, PserBitCount) + 1,
"00000000")
End If

End Function

228



1994
1995
2001
1988
2001
1994
1990
1999
1995

© 00 N O g b~ W DN B

¥
8

FPGA  EPLD. 1996
. CAN
Dhananjay. V. Gadre . . 2000
2000

e
o o b~ W

. MSP430 16
C51 . 2001
.STD . 1991

P~
© o N
38

2000

S
o

1988 4
1988 9
2002 2

N NN
W N P

2001 11

[\
S

2001 10
. M&A30 . 2002 2

N
)]

216

1985
1985

2003

2000



