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(APD)

APD
Cute-1.7 2006 2 22
MV-8
Cute-1.7 APD
APD
APD Cute-1.7
20 40 DC-DC
Cute-1.7
10° cts/sec APD

1.2 10° cts/sec 30%



1.1.1 Cute-l ;v s s
1.1.2 Cute-1.7 @ : : ;oo

APD Ll lnnnnnnnnnnnnnn

221 reverse-ypeAPD : @ :oiioiirirrrinrnnrnnnnn
APD Sl
23.1 I
2.3.2 A
2.3.3 rnlnrrrrrrororoririornioioriroin
2.34 A

3.31 Co il
3.3.2 e
3.3.3 e
3.34 A

APD



4.2

4.3
4.4

4.5

4.6

5.2
5.3
5.4

5.5



A.2

A.3

A4
A5

All
Al.2

A21
A.2.2

A3.1
A.3.2

H8
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1.2
1.3
1.4

2.1
2.2
2.3
2.4

2.5
2.6
2.7

3.1
3.2
3.3
3.4
3.5
3.6
3.7
3.8

4.1
4.2
4.3
4.4
4.5

Cute-l
Cute-1.7

APD
Al
APD

HV

PSRR

DAC channel
DC-DC

HV
APD
AD590

HV A G 0|

DC-DC oorrrrronrs 38



4.6 DC-DC oo rn
4.7 DC-DC S
4.8 DC-DC (FM ) s

5.1 Sl
5.2 -
5.3 H8 S
5.4 ror o rnrrn
5.5 o
5.6 LED Dol
5.7 DIl
5.8 Clllliiiiiiiiiiiii
5.9 DIl
5.10 rrrr
5.11 ol

6.1 Cute-1.7 M-V 8 Lol rnnrnnn s

Al Y I
A2 A
A3 S
A4 rrrrrrrrrorrorrr
A5 30 rrrrrrrrrorrorrr
A.6 40 rrrrrrrrrorrorrr
A7 20 rrrrrrrrrorrorrr
A8 0O Sl
A9 20 Sl
A.1040 rrrrrrrrrorrorrr
A1l Srorrnrrrrrnrrnr
Al12 S
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1.1.1 Cute-l

Cute-I
2003 6 ( 1.1) Cute-l 10 10 10
cm? 1 kg
Cute-I 820km 98.7 Cute-l CW(
) FM

1.1: Cute-| ( ) 2003 6 ()

1.1.2 Cute-1.7

Cute-l Cute-l
Cute-1.7
Cute-1.7

PDA( )



(APD)

(SAA)

NeXT
Cute-1.7

2006 2 Cute-1.7

1.2: Cute-1.7

( 1.3)



1.3:

11.5
MeV 100 MeV

40 keV 10 MeV

( 14 )

( 14 ) SAA
SAA

SAA
30 keV

10

1.4

SAA

10 8cts/s/cm 2

1000V

APD

300km

3,600km
18,000km

South Atlantic Anomaly

30 keV

SSA



ALTITUDE[Re]

1 L | 1

.0 2.0 3.0 40 50 6.0 7.0 B.0 9.0 s #ss sssssa
ALTITUDE[Re]

LONGITUDE =335.0[deg], ENERGY>=0.40[MeV], LATITUDE=-90.0 — 90.0[deg]

ORBIT(---) : SEMI—MAJOR AXIS=6875.6[km], INCLINATION=51.6[deg], ECCENTRICITY=0.000

0.0 1

1.4:( )
1.5Re(Re )
(South Atlantic Anomaly)

30 keV

Cute-1.7 APD

1.2

2 Cute-1.7

APD

(1)
(3)APD

(5)
(1) 3)

Latitude

-aqQ

11

Lo v v b L P PR B |

AE=B MIN Fiix > D10 MeV (em™ s7) ot 480.0 km

—180

o 60 120 180
Longitude

—120

( E 400keV)
5Re ()
SAA

100 keV
10° cts/s/cm?
3.5mm 10° cts/s

(2)
(4)

(4)



FT2EF Cute-1.7 APD D
B

2.1 APD
Cute-1.7 10 10 20cm? APD
8 85 7.5cm®
APD 1.5W
APD
2.1 APD
( )
700 mV 300mV 1000mV (1500mV)
2.1: APD
2.2
(APD)
(PMT)
(PD) ( 2.2
APD
X
APD

12
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(PMT) (PD) (APD)
25% 80 % 80 %
( ) «( ) ( )
1000V 100V 300V
() () ()
() () ()
() () ()
( ) ( ) ( )
2.2:
S/N APD
APD APD
APD
APD
reverse APD S8664-55 20 50
(2.1) [1] L de
C av = 3:4[%/V] (2.1)
APD APD
50 20 340 350V 20
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310 320V reverse APD M = 50
20 10
1 dG
- = Y=
G qT 2:6[%=K] (2.2)
[1]
2.2.1 reverse-type APD
reverse-ype APD APD
5 m reverse-ype
APD 40 m 300V
n
550
nm 13 m
reverse-ype APD APD
APD
2.3 APD
APD 2.1
IC APD
3.3V +5V 5V +12V
APD
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2.1: APD

2.3.1 APD

APD

APD ( )

2.2: APD

APD  S8664-55md
X

Al reverse-ype APD

reverse-ype APD
5 5 mm? APD
Al

15



APD

APD

3.5 mm (0.096
APD

Al

APD

cn?)

G 30 100

)A225

MIL

AmpTek

A225
S/N

2.4 sec

2.3)

(

A225

SV

+5V

A225

5V

225(BRENTT)

%

5V

avTFy

hyFyo g

2.3:

APD

16



A225

OoP AD827
A225
4
3.9k

Analog Device
10 ( 2.4)

10 nsec

(National Ssemiconducter  LM160H)
IC(Philips 74HC4066)
24 IC

IC THD1 THD2

2.3 IC on O 4
2.3 5
THD1 THD2 [mV] [keV]
o] o] 241 10.1
on 0 710 29.3
o on 2402 98.5
on on 2499 102.4
2.3: APD
50
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A225&y LPF 1k
—>—]

4.1V
—> 1+

10kQ

MlOkQ
>4

RERIBIERR
THD1

I
15F

100nF

n

AN

74HC4066  BA#*

AD6438

RILT—2274+07

I LM160H
A‘N‘bgko :D—

THD2 >
A ‘lOOQ

AAYFJIC

RILF—S7407 3.3Y

W

10kQ
1k

Q

T

AD648

2.4: IC(74HC4066) (LM160H)
IC THD1 THD2
AD590
Analog Devices AD590MH IC
[3] APD
IC +4 +30V 55 150
1 AK
8.2V
Analog Devices AD648SQ
(H8 )
2.3.2
APD
H8(RENESAS
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TECHNOLOGY HD64F3048BVF25 H8 ) H8
USB uUSB
IC(National Semiconductor USBN9604-28M) H8
H8 APD
H8
2
H8 (Renesas Tecnhology HD64F3048BVF25)
[1]A/D (ADC)
ADC(Analog-degital corverter)
8 ADC AD590
ADC 3V
3:0[V]=256[d] = 12[mV=ch]
[2]D/A (DAC)
DAC(Digital-Analog Converter) 8
0 400V APD DC/DC
[3]
TTL 16
10° cts/sec H8 16 MHz
H8 100MHz 4
IC 4 IC 5
H8
USB
H8 PDA USB1.1
USBN9604 12 Mbps
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24 MHz 2 48 MHz

H8 H8
RS232 ( )
1 1
PDA
USB PDA PDA
H8
2.3.3
3.3V DC-DC
(Linear Tednology LT1111MJ8) +5V 5V 1 DC-DC
(Linear Tednology LT1027MJ8) +12 V
2.5 2.5 LC lIter
»| analog IC
LC filter —»| digital IC
| |
3.3viiz —p| T2V . ——{ APD A%
(3.3V) (LT1111M)4) m A
' switch IQ
. -5V | >
Main/\X APD B*#
(5V) [rii11mg) (00| —>
| |
12v || M DC-DC Converter
(LT1027M)8 mn_ (HV)
2.5: 3.3V +5V 5V +12
\% LC lter
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LC lter

+5V 5V

LC lIter A B IC(NAIS

AQV212) photoMOS
photoMOS
2.3.4
12V
?_+v ouT AN
HE< A2 MODEL521-5 1
1 N (High Voltage)
. 6 ©
2.6 DC-DC (MODEL521-5) 12V
3
APD DC-DC (Analog Modules
Model521A-5) ( 2.6) Model521A-5
Cute-1.7
DC-DC 12v
120 40
85 OV 5V 0.3% OV 600
v [4] APD DC-DC
200V 430V DC-DC
2.7 HV
0.3%
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600 | g

> -
e "/
[3) ‘/"
o
5
./'
> 4001 = i
- o
3 .
=% -
- e
] e
o o
_’J
200 T _
-
o”_'

o 2 1 1 1 1 1
4 5
input voltage [V]

'_!!' v T T T T T
X o0s50F ™ E
© 0.25F T 3
ﬁ ’..0’0 s asssvtasts
g 0.00 -_

©_0.25E 3

—-0.50 F ! ! ! M

5
input voltage [V]

2.7: [V] [V] [%0]
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EIE T ERBEAERGR
APD 4
IC IC

2] 2005 10

3.1

4

3.2

( 3.1)

3.1 () ()
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3.3

3.3.1

3.3V

3.2

3.2

3.2

3.3V

100

3.1

3.3V

+5 V SV 12V

S5V

12V 580 S5V 240

3.1 3.2

2%

24
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Main/\X (3.3V KEILEIR)

// TR
580 Q
12V — LC filter
240 Q el
-5V — LC filter p=— -
3.3V/\A 33V REILER) photoMOS =
/l/ 100 Q
. +5v  |— LCfilter — ——OJ\N\,—
O FRMRA2E
3.2:
+5V 5v 12V
[V] 4.90 5.04 11.92
3.1:
3.2 3.3V 5V
5V 12V 5V
DC-DC (Linear Technology LT1111)
[7] 3.3V 180 mA
3.2 5V 110mV 5v 12V
160 mA 3.3V
IC
[VI] [MA] (W]
3.3V 3.3 110 0.36
3.3 160 0.53
3.2:

25
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FiE |

12V

[ T0-0mvA

M[i.00ms A Chi J 6.20m

ik |

0. omva

M40.0us| A Chi1 J 9.20m

ik |

ww«wwmw

—
[

| !J(L’\/WNM“MW*’:

10 omva

M40.0ns| A Chi  9.20m

,,,,, 9 Nov 2005 o 9 Nov 2005 I 9 Nov 2005
15+ [0.00000 5 19:27:28 1+~ 40,0000 19:27:56 11+~ (20,8000 19:28:38
Tek &L | | oo | 1 TekZE g | = | Tek =l | e
(1] @ L]
| L
+ +
SRR 0 omyn (T 00ms Al Ch2 # 4.40m TR T0.0mva M 100us] Al Ch2 J 4.40m! TR T0.0mvA M40.0ns| Al Ch2  8.40m!
e A 9 Nov 2005 Sas 9 Nov 2005 SFCE 9 Nov 2005
11+~ [1.20000ms | 19:22:29 11+~ [1.20000ms 19:21:53 11+~ 20.80001s 19:23:35
TekFlE | v | Tek ik | | e | e | TekfElE | e = | o3 et
L]
B
il “
B | ‘ “ | M '\(\ )
sttty 1
[ 10 omvA M1.00ms A Chi 7 9.20m T0.0mva M20.0us| A Chi J 9.20m T0.0mva M40.0ns| A Chi  9.20m
. 9 Nov 2005 o 9 Nov 2005 I 9 Nov 2005
15+ [0.00000 5 19:25:46 1+~ (20,0000 10:25:14 11+~ (20,8000 19:25:30

3.3:

3.3

nsec

10mvVv

40 nsec

100

(PSRR)

S5V

S5V

sec

S5V

5V

20mVv

(Cw)
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12V

1 msec

100

12V

[5]

(200 mv
OP
PSRR

(supply)

2

sec

)

1/10

40 nsec

40



(O set) dB( ) (3.1)

O set

PSRR[dB] = 20log —— 3.1
[d8] = 20l0g o (3.)
PSRR 3.4 3.4 +5V
10kHz( 100 sec) 80dB 100 kHz(
10 sec) 60 dB 80dB 1 1
AD827 0.01mVv 60 dB 1mVv
100 +supp|§/ — 100 | ohtput voltaée(+suppl))) E—
-suppl! output voltage(-supply)
% 80
2 = 10
g £
é 60 é’ 1
D—;; 40 % 01
% 20 h 0.01
L 0.001
100 1000 10000 100000 1e+06 1e+07 1e+08 100 1000 10000 100000 1le+06 1e+07 1e+08
Frequency[Hz] Frequency[Hz]
3.4 [Hz] PSRR[dB] [mV] 20mV
AD827 [Hz] [mV] +supply
AD827 +5V supply 5V
3.3.2
USB
APD
A B

DC-DC
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(HV)

Windows
USB
0x50
0x70
0x36 APD (A B )
0x37 APD (B A )
0x30-33
0x32,0x32,0x- HV ( )
0x33,0x33,0x- HV ( )
3.3:
3.3 HV
3.3.3
APD
APD
34
50 4
2.3 231 4.2V
IC(74HC4066)
10 %

28
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THD1 | THD2 [mV] [keV] [keV]
o] 0 0x30 219 9.2 10.1
on 0 0x31 633 26.1 29.3
o on 0x32 2080 85.3 98.5
on on 0x33 2095 85.9 102.4

3.4: 4
35 A B
Tekf%t: | | —————— Tek =1 | - | E——
) ‘ [T ;
2 @h
By f\"m Bl _‘er’\&-
“J : :
EE;}%}%\L : ;ggg N.MH.OOHS A\ Chl & 3.00 V o Now 2005 }%3]?“\6 E::I ;ggg N.MH.OOHS A\ Chl L 0.00 V o Now 2005
izWB.QDDOOHS 18:06:32 um 17:53:29

35:FM A

(3)

3.34

() B
(4)

DC-DC

()

HV

29

(1) A225

HV

(2) Gain

APD
H8



APD

DC-DC

HV

H8

3.6

0.3%
HV

30

(200V 430V) 0.3%
APD G
1 dG
— —=34[%= 2
S o= 3AV] (3.2)
HV G 0.3%
0.3V
Windows
DAC HV
( 4
0.3%
2.34 HV
HV DAC
400 . :
ch vs HVout
300 F
> 200}
5
o
=
© 100 F
>
o )
X % 50 100 150 200 250 300
~ 4F ' ' ' ' ' ;
S SO T
2 b
o —4f . . . , . ;
0 50 100 150 200 250 300
DAC channel [ch]
3.6: DAC channel[t] HV [V]



DC-DC

5V

D/ATzN—%

R1(

3.7: DC-DC

3.7 DC-DC

5V R2 R4 R5

ADG648
AD6438
3.7

DC-DC

@)
AD648
R4(2K)
+ R3(51)
— DC/DCav/—4
|1
11
1M)§ C1(0.1U)
% R2(1k-10k)
1 R5(10k-100k)
R2 R5
ADG648
(3.3)
R2+ R5
Vout R2+ RA+ RE 5[V] = 4:2[V] (3.3)
4.2V
R, 1Kk 10k Rs 10k 100k
491V
DC-DC
3.8
0.3%
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HV output [V]

residual[%]

400F ch vs HVout e

/06

/0’"
300 n."" i
o
o'B/
Rl
o’
/o.'
200 2 b
.o
,0"
@’
o
l'ﬁt,
100+ o i
o’
:D/
:B'
o
/d'

0 . 1 1 1 1 1
0 50 100 150 200 250
O b
8'3-000 o0 o 0 0 9 o ° 3
0'2_ ooOOOUO o oy ]
- RS 9_
-04E ! ! ! ! ° L
0 50 100 150 200 250

DAC channel [ch]

3.8: DAC channel HV
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F£4F APD NEEFIMEEGER

4.1
APD Cute-1.7
APD
APD [8] APD
APD (2.1) 1V
3.4% APD
5 %
V=15V (2.2)
T=1.35K
( A4 )
4.2 APD
42.1
APD APD
4.1
(APD )
APD
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100 ¢

B

|

$

20+

310V
20 . . '
BRE(°C) 20
4.1: HV APD
4.2.2
APD 4.2
(AD590)
(H8 )
DC/DC (HV)
8 A/D (ADC)
D/A (DAC) APD DC/DC
(HV)
1. (AD590) H8 ADC 2
2. HV H8
8

3.8 DAC
4. DIA DC/DC (HV) APD
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BEtLUH
j (AD590) IAaH8
11kQ
TVFoI~ | AD648
01u N > A/D
-5v A u
3;&;; x / converter
> Ak
200k0$ APD —
'2'5V§E = !"2-4k0 1kQ leitE%
- = j)sv W
= AD648 D/A
DC-DC converter <_> +—- < converter
(High Voltage) wv <
|1
"To1uF
AA Ak LOKQ
WY 1ka w X
4.2: APD APD
4.2.3 (AD590)
AD590 1 ADG648
ADC AD590
T ADC
DAC APD
AD590
T ( A4 )
APD 20 60 AD590
4.3 AD590 ADG648
AD590
Viemp (T) = 0:03753 T[deg]+ 1:879[V] (4.2)
ADC 3.0V ADC 8
ADC 3:0[V]=256[d] = 117[mV] 4.3
1l 2dch
2dc 20mV
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AD590 output [V]

[mV]

residual

4.3: AD590

4.2.4

Vtemp = V(T)
256

= =N

OOOOO

—_

36

" AD590 output o
¢’&"'
20 0 20 10 60
S S SRR
¥
SR S
—20 0 20 40 60
Temperature [deg]
() () ADC 1d
(12mvV)
T 4.1)
20[mV]
= — — - = 3 42
0:0375[videg _ 0>oLded] (4.2)
1.35[ ] AD590
AD590
1 ADC
ADC 8
ADC Vabc
Ntemp [Ch] Vtemp Ntemp
. Vtemp[v]
n ch] = int 255[h 4.3
temp[ ] VADC [\/] [ ] ( )



AD590 Viemp T

(4.1)
T[deg]= 26:64Viemp, 50:06 (4.4)
1 (4.3) (4.4) Niemp T
(4.5)
V,
T[deg]= 2664 2A5?§[Et\1/]] Nemp  50.06 (4.5)
ADC Vape 3V ADC channel
T[deg]= 0:3134 Nym, 50:06 (4.6)
APD
3
(4.8) APD 30 50

V30(T) = 0:0000630 % + 0:00416F 2+ 0:79314 + 358220(gain= 30)  (4.7)
Vso(T) = 0:000106 2% + 0:00221T 2% + 0:81396" + 381:346(gain= 50) (4.8)

ADC HV Vimax DAC (4.8)
. VSO[V]
Noyt = Int 255[t 4.9
(4.8) (4.9) DC-DC
DC-DC ( 234 )
DC-DC
H8 3 DC-DC
H8 (4.8) (4.9)
3 ( ) DAC channel (
) DAC1dc
Vimax  396.5[V] DAC
V = 3965[V]=256[d1] = 1:549[V/ch] (4.10)
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HV V=1.5[V] 4.1
1.5V
APD DC-DC
V=1.5[V]

4.3 DC-DC

APD
4.2
(AD590) DC-DC
ADC DAC
H8 Windows
APD 30

390

HV'output' . ' I I I I
380 Py T
> 3 3 3 3 et 3 3
@3B0 [ S
8 | | | O i : :
S 850 F et
> 1 1 Pl 1 1 1 1
8 340 T — TS T, —— S—
m : o ® : : : : : :
30 b L N N A R— ——
B0 fet
> 3L I — ‘.“ ,,,,,,,,,,,, — — —— p— ]
g 0. C e o... e. P ° - . .o ]
g -0_' C .o ° ° ® .. ° . . ° ]
x _1_' e L [ T |”". """" T ey ]

Temperature [deg]

4.4: DC-DC
1.5V
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4.4

4.4

441

APD
4.4.2
20 40
( A4
4.5:

4.4

APD

ADC

40

30

DC-DC
40 27
27

20
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4.4.3

4.6

HV

385V

4.6:
( )ldeg]

4.5

HV

H8

Temperature[deg]

50

40

30

20

10

-10

-20

-30

AD590
AD590
30 AD590
AD590
HV
T 400
HVout +
TempSensor  x
TempBath --------
390
B =
(O]
&
G
>
>
T
320
0 5 10 15 20 25
Time[hour]
[hour] ( ) AD590
[hour] HV ( V]
AD590
HV Digital-V olt meter
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400

APD res;kz)onse(no.lSG)' —t—
Temp Control I
t
390 I
i
380 = :
2. e
g 370 &
8 :
k=) e
z 360 Tk K
350 5 3
340 i 7R l
P t
330
-30 20 -10 0 10 20 30 40
Temperature [deg]
4.7 [deq] HV V]
4.5.1
HV
4.8 residual( ) DAC 1ch 1.5V
APD 30 HV DAC1 ch
H8 A/D D/A
50
30 15V
DC-DC
4.6
Cute-1.7 APD
DC-DC
APD 5%
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4.8:
1.5V

High Voltage [V]

Residual[V]

High Voltage [V]

Residual[V]

390

380

370

360

350

340

330

410

400

390

380

370

360

‘ ] ] ] > ‘
! ! ! ! @ !
- . | et ]
: : : : ®. :
| | e | |
! ! ! ° L h ! h !
] ] et ] ] ] ]

N - g @ - - i e ]
] o* ] ] ] ] ] ]

B e e o o i D i 7]
® hd : : : : : :
I P i N i R
. : : : : : :

| | | | | | | |
T T T T T T T T
,,,,, I ———
B o o e T e o ® "o e S o ]
- B : K @ B e Yo .
i . i i ; i ; i
-50 -40 -30 -20 -10 0 10 20 30
Temperature [deg]
T T T T T T T T
HV output e : : : : : :
ploy3 : : :
1 1 1 1 1 KRS
i f—
: : : o : : :
e
- i i [ . o e o -
e
L et L ‘ ‘ ‘ L S
«* ] ] ] ] ] ]
P ! ! ! ! ! ! ! !
T T T T T T T T
PR SRS P R S . N ]
- ® o e ~
L [} e . . L - - R——
i ; i ; i

T
HV output e

ploy3 : : : : :

HV
30

Temperature [deg]
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51

APD

5.1.1 APD
Cute-1.7
1P cts/s
5.1:

( )

count rate [cts/s]

—

-

30 keV

1 cts/s

H8
5.1
0:9 10° cts/s
90 %

E s et & ER

10 cts/s

=110 nsec
(A.6)
10° cts/s
APD

‘ extenaed
8 non-extended

2 10 10°

input rate [cts/s]

10> 10°

=110 nsec

)

43
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5.2

H8~/ O

seriali@{E

_,——> Counter |«

v
]

1.start Windows PC
2.stop 1] 2| 3
3.reset
) o sm—
. Random-Pulse Visual
BES:320 Generator > Scaler
f a :
Discri- Clock
minator NIM Module | Generator
5.2:
LED
NIM 10° cts/s 108
cts/sec 5.2
LED LED
APD
LED
APD LED
5.2 LED APD
H8
Windows NIM
Visual scaler Clock generator
Visual scaler
H8 Windows
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5.3

200 nsec

600 mV 2600mV APD 50
4
11keV —+ — ' T
17keV ‘ ‘
106 b 27kev o L _
" 43keV ‘ ‘
[ 70keV ‘ S
| 113keV S
3 100 e el et & 1
%] | : P
o, f e
9 3
© :
= w0t L
- ‘ ‘
5 : ;
3 | i
102 ; ; i ;
10° 10° 10* 10° 10°
input rate [cts/sec]
5.3: H8
53 APD 50 SFe
144 mV
10° cts/s
80 95% 10 cts/s
(10 %)
10° cts/s H8
10P cts/s APD
5.3 APD

45



5.4

5.4.1

3. LED

5.4.2

APD 3.3V
+5 -5 12V
5.4
600mV 2600mV 5.4

46



1le+06

internal EPS (LED 50nsec) “m I
internal EPS (LED 200nsec) :
none clump (internal EPS,LED 50nsec) ---{-]---
trans EPS (LED 50nsec) [} T
T 2
o
Q
“0
1]
2,
@ 10000
o
€
>
o
o
1000
100
100 1000 10000 100000 1e+06 1e+07
input rate [cts/sec]
1le+06 T T
internal EPS (LED 50nsec) —ll—
internal EPS (LED 200nsec)
none clump (internal EPS,LED 50nsec) ----f---
trans EPS (LED 50nsec) |-
100000 ( gﬂ/./‘;
=)
Q
@
a
KX
@ 10000
<
€
>
o
o
1000
100
100 1000 10000 100000 le+06 1e+07
input rate [cts/sec]
5.4 ( 600mV
2600mV) internal EPS( ) LED 50nsec

internal EPS(
()

)

LED

trans EPS( )

47

200nsec noneclump(



5.4.3
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5.5.2

200nsec

LED APD

200nsec
LED 10 nsec APD
10 cts/s
APD
10 nsec 436 keV
5.6

Tekmt | Tekmb |
: T e ey : v

@. / i e . .l 3 B
(2%

S

@il 200V [Ch2[ Soomv M 100nhs| A Ch1 &  2.32 V]

ch3 1.00V |

23 Dec 2005 1.00V |
W[18.40% 16:21:10

5.9: (1)
3)

1 cts/s
5.6 10* cts/s

52

chi| 2.00v [ch2[ 2.00vV |M2.00us A Ch2z £ 1.76V

23 Dec 2005

025.80 % 16:52:51

(@)

5.9



10° cts/s

100000

electron | [
proton 2
10000 i
% 1000 j‘%%%“
> n, D’_‘
g 100 *ﬁt &
% 2%;‘;;&“
10 DD B 2 oy
! 10 100 1000 10000 100000’7
incident Energy [keV]
5.10:
( )
APD (0.096 cm?)
5.10
APD
5.10
30 keV
cts/s 5.6
400keV
0.5MeV 4.0 MeV
0.5MeV
4.0 MeV
(3.5mm )

5.6

deposit Energy [keV]

53

APD
electron [
proton &
1000 Ary
£
100 i -
a 2y, ;ﬁgj
10 o %ﬂn—r
il
10 100 1000 10000 100000
incident Energy [keV]
APD
[9]
APD
30 keV

5.11

5 10° cts/s/cm?
0.5MeV 4.0 MeV
10 nsec 436keV

10*

4 10 cts/s/cm?
APD

3.4 10 cts/s

LED



(2 10*° 2 10 cts/s) 0.5 MeV

5.7

10° cts/s 5.6
10 nsec APD
1 nsec
LED 1 nsec 1nsec
3( 100 : | | | =) E(L TE ‘ | L L =
0 ° g)?bita\ Time (hws 20 » 0 ° g)?bita\ Time (hws 20 »
5.11: 0.5 MeV
4.0 MeV [10]
APD 30 keV
10 nsec
10° cts/s 70 %
APD 1 nsec
0.5MeV 4.0 MeV
1 nsec APD

54



[1]
4
20mV 100 sec
(PSRR) 0.1mV
(A225)
DC-DC
ADG648 0.3%
[2]APD
APD
APD H8
( 20 40 )
DAC ADC Windows
20 30
30 ADC
1.5V(1 ch)

55



[3]

Cute-1.7APD 1
10° cts/sec APD
1 cts/s 1cts/s
LED APD 10 nsec
1.2 10° cts/s 70% 8 1 cts/s
APD
Cute-1.7 1 29 JAXA MV-8
22 6 30
RImT—y 0

I~AT2TURT

[ EES - |..r;!|1-ill‘_
IR T 2 e

el

LITVE —=
L ]
§

[~ TETS 2y
1 L AR o 0 BT ]
o
P

“nw
Bl WA —) da—N-8 TV

-

M-V Rocket

6.1: Cute-1.7

M-V 8

56



EE =

[1] T.lkagawa,et.alNucl Instr A,Vol.538,p.640,Deceber 2003

2] Cute-1.7  APD
(2006)

[3] ANALOG MODULES, AD590

[4] ANALOG MODULES, Model 521A

[5] OoP & CQ
[6] , httb://www.noseseiki.com/

[7] Linear Tednology, LT1111

8] X
(2005)

[9] SPENVIS, http://www.sp envis.oma.ke/spervis/

[10] NIST, http://ph ysics.nist.ge/

57



T ERA

A.l APD
A.l:
APD
Al
100nA
APD
1mm
3.5mm
A.l.1l
38 10°[W]

1:37  10° [W/m 2]

APD
APD
10V nA
( Al 0.1mm
APD
APD 3.5 mm

58



APD 13.2[mW/3.5mm |

APD LED 800mwW
5mm 24.4ImW/3.5mm ]
APD
(keithley237)
A.l.2
100 — ; ; ‘
irradiation of 648nm LED - -@- -
absolute light blocking
P |
S B
T 10 _',,,,.rrl'ﬁ""’
i o".
2 ¢ o o o ®°
S
g
0.1
50 100 150 200 250 300 350 400
Voltage [V]
A.2: () LED ()
A2 LED
APD 50 370V
4nA LED 17nA APD
1 nsec
1 nsec 1 keV APD 22 A

APD

59



A.2

( A3)
=1/ )
- SR
I I
| . [ »
A.3: () ()
A2l
Zl
P= [ (t)dt
| (1)
t
Px(t)
t nt
Py (1) (A.2)
_(nt)*exp nt]
Pe(t) = X
x=0 Po(t) t
dt ndt

60

(A.1)

(A.2)



Z,

P = Po(t) ndt (A.3)
Z 1
= nexp nt]dt (A.4)
=exp n ] (A.5)
m
m= nexpg n | (A.6)
A.2.2
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A
Nmiss = XPX( ) (A.?)
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X X
=7 ) e:'p[ n ] (A.8)
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_ X (n ) texd n ]
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(SHD)
Al
IC 2
(A.13)
Al
A2
5
[mV/deg] FM[mV] | FM[mV]
0x30 0.0708 232 219
0x31 0.2784 659 633
0x32 2.0012 2350 2080
0x33 1.9769 2353 2095
A.l:
A.12
A.12 5V 5V 12V
40
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t[deq] V[mV] t[deg] E [keV]
0x30 = 0:.0708 + 220416 E= 00029+ 924
0x31 = 0:2784 + 638568 E= 00114 + 2617
0x32 = 20012 + 212002 E = 0:0899 + 8536
0x33 = 1:9769 + 213454 E = 0:0809 + 8597
A.2: t[deg] [mV] [keV]
[2]
; 4.9 - . E:‘;:g | Eu.g —
54.3 %—5.0 S :;;u.e
Y Ter?lpernture[deg]ao 0 R 6Temperature[d2;0g] o B oTemperuture [3231 0
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DAC
T
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G = 3:5[%] (A.20)
G
5.2%
(2.2)
T = 1:35[K] (A.21)
ADC
45 30 1.35[K] ADC
7
A5 HS8
H8

69



iode ne.h

struct  st_sam {
void *MAR;
unsigned int ETCR;
unsigned char I10AR;
union {
unsigned char BYTE;
struct  {

unsigned char DTE:1;
unsigned char DTSZ:1;
unsigned char DTID:1;
unsigned char RPE:1;
unsigned char DTIE:1;
unsigned char DTS:3;

} BIT;
} DTCR;
h
struct st_fam {
void *MARA;
unsigned int ETCRA;
char wki;
union {
unsigned char BYTE;
struct  {

unsigned char DTE :1;
unsigned char DTSZ:1;
unsigned char SAID :1;

unsigned char SAIDE:1,;

unsigned char DTIE :1;
unsigned char DTS :3;
} BIT;
} DTCRA;
*MARB;
ETCRB;
wk2;

void
unsigned int
char
union {
unsigned char BYTE;
struct  {
unsigned char DTMEL;
unsigned char 11
unsigned char DAID :1;

unsigned char DAIDE:1;

unsigned char TMS :1;
unsigned char DTS :3;

} BIT;
} DTCRB;
h
struct st_flash {
union {
unsigned char BYTE;
struct  {
unsigned char VPP:1;
unsigned char VPPE:1;
unsigned char :2;
unsigned char EV :1;
unsigned char PV :1;
unsigned char E :1;
unsigned char P :1;
} BIT;
} FLMCR;
char wk1;
union {
unsigned char BYTE;
struct  {

unsigned char LB7:1;
unsigned char LB6:1;
unsigned char LB5:1;
unsigned char LB4:1;
unsigned char LB3:1;
unsigned char LB2:1;
unsigned char LB1:1;
unsigned char LBO:1;
} BIT;

I*
I*
I*
I*
I*
I*

I*
I*

/* struct DMAC*/
* MAR */
I* ETCR *
I* 10AR *
/* DTCR */
/* Byte Access */
/* Bit Access */
I* DTE *
I* DTSZ */
I* DTID */
I* RPE */
I* DTIE *
I* DTS *
[* struct DMAC */
¥ MARA */
/* ETCRA */
/* DTCRA *
/* Byte Access */
/* Bit Access */
I* DTE */
I* DTSZ *
I* SAID *
I* SAIDE */
I* DTIE */
I* DTS *
/* MARB */
/* ETCRB */
/* DTCRB *
/¥ Byte Access */
/¥ Bit Access */
I* DTME *
I* *
I* DAID */
* DAIDE */
I* T™MS */
I* DTS *
struct  FLASH*/
FLMCR *
Byte Access */
Bit  Access */
VPP */
VPPE */
*
EV */
PV */
E *
P *
EBR1 *
Byte Access */
Bit  Access */
LB7 */
LB6 *
LB5 *
LB4 */
LB3 */
LB2 *
LB1 *
LBO *

I

struct

70

} EBRI;
union {
unsigned char BYTE;
struct  {
unsigned char SB7:1;
unsigned char SB6:1;
unsigned char SB5:1;
unsigned char SB4:1;
unsigned char SB3:1;
unsigned char SB2:1;
unsigned char SB1:1;
unsigned char SBO:1;
} BIT;
} EBRZ2;
char wk2[4];
union {
unsigned char BYTE;
struct  {
unsigned char FLER:1;
unsigned char :3;
unsigned char RAMS:1;
unsigned char RAM:3;
} BIT;
} RAMCR;

stitu  {
union {
unsigned char BYTE;
struct  {
unsigned char :3;
unsigned char STR4:1;
unsigned char STR3:1;
unsigned char STR2:1;
unsigned char STR1:1;
unsigned char STRO:1;
} BIT;
} TSTR;
union {
unsigned char BYTE;
struct  {
unsigned char :3;
unsigned char SYNC4:1;
unsigned char SYNC3:1;
unsigned char SYNC2:1;
unsigned char SYNC1:1;
unsigned char SYNCO:1;
} BIT,
} TSNC;
union {
unsigned char BYTE;
struct  {
unsigned
unsigned
unsigned
unsigned
unsigned
unsigned
unsigned
unsigned
} BIT;
} TMDR;
union {
unsigned char BYTE;
struct  {
unsigned
unsigned
unsigned
unsigned
unsigned
unsigned
} BIT;
} TFCR;
char

char :1;
char MDF:1;
char FDIR:1;
char PWM4:1;
char PWM3:1;
char PWM2:1;
char PWM1:1;
char PWMO:1;

char :2;
char CMD2;
char BFB4:1;
char BFA4:1;
char BFB3:1;
char BFA3:1;

wk[44];
union {
unsigned char BYTE;

%

I*

I*
I*
I*

EBR2 */
Byte Access */
Bit  Access */

SB7 *
SB6 */
SB5 */
SB4 *
SB3 *
SB2 */
SB1 */
SBO *

RAMCR */
Byte Access */
Bit  Access */

FLER */

*

RAMS *

RAM *
/* struct ITU ¥/
/* TSTR *
/¥ Byte Access */
/¥ Bit Access */
I* *
I* STR4 *
I* STR3 */
I* STR2 */
I* STR1 */
I* STRO *
/* TSNC */
/* Byte Access */
/* Bit Access */
I* *
I* SYNC4 */
I* SYNC3 */
I* SYNC2 *
I* SYNC1 *
* SYNCO */
/* TMDR *
/¥ Byte Access */
/¥ Bit Access */
I* *
I* MDF *
I* FDIR *
I* PWM4 */
I* PWM3 */
I* PWM2 *
I* PWM1 *
* PWMO */
/* TFCR *
/* Byte Access */
/¥ Bit Access */
I* *
I* CMD *
I* BFB4 *
I* BFA4 */
I* BFB3 */
I* BFA3 *
/* TOER */
/* Byte Access */



struct  {
unsigned char :2;
unsigned char EXB4:1;
unsigned char EXA4:1;
unsigned char EB3:1;
unsigned char EB4:1;
unsigned char EA4:1;
unsigned char EA3:1;

} BIT;
} TOER;
union {
unsigned char BYTE;
struct  {
unsigned char :3;
unsigned char XTGD:1;
unsigned char :2;

unsigned char OLS4:1;
unsigned char OLS3:1;
} BIT;
} TOCR;
h
struct st_itu0  {
union {
unsigned char BYTE;
struct  {
unsigned char :1;
unsigned char CCLR:2;

unsigned char CKEG:2;

unsigned char TPSC:3;
} BIT;
} TCR;
union {
unsigned char BYTE;
struct  {
unsigned char :1;
unsigned char 10B:3;
unsigned char 1
unsigned char 10A:3;
} BIT;
} TIOR;
union {
unsigned char BYTE;
struct  {
unsigned char :5;
unsigned char OVIE :1;
unsigned char IMIEB:1;
unsigned char IMIEA:1;
} BIT;
} TIER;
union {
unsigned char BYTE;
struct  {
unsigned char :5;
unsigned char OVF:1;
unsigned char IMFB:1;
unsigned char IMFA:1;
} BIT;
} TSR;
unsigned int
unsigned int
unsigned int
h
struct st_itu3  {
union {
unsigned char BYTE;
struct  {
unsigned char :1;
unsigned char CCLR:2;

TCNT;
GRA;
GRB;

unsigned char CKEG:2;

unsigned char TPSC:3;
} BIT;
} TCR;
union {
unsigned char BYTE;
struct  {

I*
1%

I*
I*

I*
I*

I*

I*
I*

I*

I*
I*

I*

I*
I*

I*

I*

I*

I*
I*
I*
I*

I*
I*
I*

Bit  Access */
*

EXB4 */
EXA4 *
EB3 *
EB4 */
EA4 */
EA3 *
TOCR */
Byte Access */
Bit  Access */
*

XTGD */

*/

OLs4 *
OLS3 *
struct  ITUO ¥/
TCR *
Byte Access */
Bit  Access */
*

CCLR *
CKEG */
TPSC */
TIOR */
Byte Access */
Bit  Access */
*

10B *

*

I0A */
TIER */
Byte Access */
Bit  Access */
*

OVIE *
IMIEB */
IMIEA */
TSR */
Byte Access */
Bit  Access */
*

OVF *
IMFB */
IMFA */
TCNT */
GRA */
GRB *
*

struct  ITU3 */
TCR */
Byte Access */
Bit  Access */
*

CCLR */
CKEG */
TPSC *
TIOR */
Byte Access */
Bit  Access */

h

struct

71

unsigned char 1
unsigned char 10B:3;
unsigned char 1
unsigned char I0A:3;
} BIT;
} TIOR;
union {
unsigned char BYTE;
struct  {
unsigned char :5;
unsigned char OVIE :1;
unsigned char IMIEB:1;
unsigned char IMIEA:1;
} BIT;
} TIER;
union {
unsigned char BYTE;
struct  {
unsigned char :5;
unsigned char OVF:1;
unsigned char IMFB:1;
unsigned char IMFA:1;
} BIT;
} TSR;
int TCNT;
int GRA;
int GRB;
int BRA;
int BRB;

unsigned
unsigned
unsigned
unsigned
unsigned

st_tpc {
union {
unsigned char BYTE;
struct  {
unsigned char :4;
unsigned char G3NOV:1;
unsigned char G2NOV:1;
unsigned char GINOV:1;
unsigned char GONOV:1;
} BIT;
} TPMR;
union {
unsigned char BYTE;
struct  {
unsigned char G3CMS:2;
unsigned char G2CMS:2;
unsigned char G1CMS:2;
unsigned char GOCMS:2;
} BIT;
} TPCR;
union {
unsigned char BYTE;
struct  {
unsigned char B15:1;
unsigned char B14:1;
unsigned char B13:1;
unsigned char B12:1;
unsigned char B11:1;
unsigned char B10:1;
unsigned char B9 :1;
unsigned char B8 :1;
} BIT;
} NDERB;
union {
unsigned char BYTE;
struct  {
unsigned char B7:1;
unsigned char B6:1;
unsigned char B5:1;
unsigned char B4:1;
unsigned char B3:1;
unsigned char B2:1;
unsigned char B1:1;
unsigned char BO0:1;
} BIT;

I
I*
I*
I*
I*
I*
I*

I
I*
I*
I*
I*
I*
I*

0B

I0A

TIER
Byte Access
Bit  Access

OVIE
IMIEB
IMIEA

TSR
Byte Access
Bit  Access

OVF
IMFB
IMFA

TCNT
GRA
GRB
BRA
BRB

struct TPC
TPMR

*
*
*
*

*
*
*
*
*
*
*

*
*
*
*
*
*
*

*/
*

Byte Access */
Bit  Access */

G3NOoV
G2NOovV
G1NOV
GONOV

TPCR

*/
*
*
*

*

Byte Access */
Bit  Access */

G3CMS
G2CMS
G1CMS
GOCMS

NDERB

*
*
*
*

*

Byte Access */
Bit  Access */

NDER15
NDER14
NDER13
NDER12
NDER11
NDER10
NDER9

NDERS8

NDERA

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

*

Byte Access */
Bit  Access */

NDER7
NDER6
NDER5
NDER4
NDER3
NDER2
NDER1
NDERO

*/
*
*
*/
*/
*
*
*



} NDERA;

union {

unsigned ch

struct  {
unsigned
unsigned
unsigned
unsigned
unsigned
unsigned
unsigned
unsigned

} BIT;

ar BYTE;

char B15:1;
char B14:1;
char B13:1;
char B12:1;
char B11:1;
char B10:1;
char B9 :1;
char B8 :1;

} NDRB1;

union {

unsigned ch

struct  {
unsigned
unsigned
unsigned
unsigned
unsigned
unsigned
unsigned
unsigned

} BIT;

ar BYTE;

char B7:1;
char B6:1;
char B5:1;
char B4:1;
char B3:1;
char B2:1;
char B1:1;
char BO0:1;

} NDRAL;

union {

unsigned ch

struct  {
unsigned
unsigned
unsigned
unsigned
unsigned

} BIT;

ar BYTE;

char :4;
char B11:1;
char B10:1;
char B9 :1;
char B8 :1;

} NDRB2;

union {

unsigned ch:

struct  {
unsigned
unsigned
unsigned
unsigned
unsigned

} BIT;

ar BYTE;

char :4;
char B3:1;
char B2:1;
char B1:1;
char BO:1;

} NDRA2;

h
union un_wdt {
struct  {
union {
unsigned
struct  {

char BYTE;

unsigned char OVF:1; I
unsigned char WTIT:1; I*
unsigned char TME:1; I*

unsigned char

:2; I*

unsigned char CKS:3; I*
} BIT;
} TCSR;

unsigned ch

char

union {
unsigned
struct  {

ar TCNT;
wk;

char BYTE;

unsigned char WRST1; I
unsigned char RSTOE:1; /*

} BIT;
} RSTCSR;
} READ;
struct  {

unsigned int
unsigned int
} WRITE;
h

TCSR;
RSTCSR;

/¥ NDRB(H'A4)
/* Byte Access
/* Bit Access
I* NDR15
I* NDR14
I* NDR13
I* NDR12
I* NDR11
I* NDR10
I* NDR9
I* NDR8
/¥ NDRAH'A5)
/¥ Byte Access
/* Bit Access
I* NDR7
I* NDR6
I* NDR5
I* NDR4
I* NDR3
I* NDR2
I* NDR1
I* NDRO
/* NDRBHA6) */
/¥ Byte Access */
I* Bit Access */
* *
I* NDR11 */
I* NDR10 */
I* NDR9 */
* NDR8 *
/* NDRAHA7) */
/* Byte Access */
I* Bit Access */
I* NDR3 */
I* NDR2 */
* NDR1 *
* NDRO *
/* union WDT  */
/* Read Access */
/* TCSR */
/* Byte Access */
I* Bit Access */
OVF *
WT/IT */
TME */
*
CKS *
/* TCNT *
/* RSTCSR *
/¥ Byte Access */
WSRT *
RSTOE ¥/
I* Write Access */
/¥ TCSR/TCNT */
/* RSTCSR */

*
*
*

*
*

*
*
*
*
*
*
*
*
*
*
*

struct  st_rfshc

I

union {

{

unsigned char BYTE;

struct  {
unsigned
unsigned
unsigned
unsigned
unsigned
unsigned
unsigned
unsigned

} BIT;

char
char
char
char
char
char
char
char

SRFMD1;
PSRAME:1;
DRAMEL;
CASWEHL;
M9M8 :1;
RFSHEL,
1
RCYCE1;

} RFSHCR;

union {

unsigned char BYTE;

struct  {

unsigned char CMF:1;
unsigned char CMIE:1;
unsigned char CKS:3;

} BIT;

} RTMCSR;
RTCNT;
RTCOR;

unsigned char
unsigned char

struct  st_sci0
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union {

{

unsigned char BYTE;

struct  {
unsigned
unsigned
unsigned
unsigned
unsigned
unsigned
unsigned

} BIT;

char
char
char
char
char
char
char

} SMR;

unsigned char
union {

CA :1;
CHR:1;
PE :1;
OE :1;
STOP:1;
MP :1;
CKS:2;

BRR;

unsigned char BYTE;

struct  {
unsigned
unsigned
unsigned
unsigned
unsigned
unsigned
unsigned

} BIT;

char
char
char
char
char
char
char

} SCR;

unsigned char
union {

TIE :1;
RIE :1;
TE :1;
RE :1;
MPIE:1;
TEIE:1;
CKE:2;

TDR;

unsigned char BYTE;

struct  {
unsigned
unsigned
unsigned
unsigned
unsigned
unsigned
unsigned
unsigned

} BIT;

char
char
char
char
char
char
char
char

} SSR;

unsigned char
union {

TDRE:1;
RDRF:1;
ORER:1;
FER:1;
PER:1;
TEND:1;
MPB:1;
MPBT:1,;

RDR;

unsigned char BYTE;

struct  {
unsigned
unsigned
unsigned
unsigned
unsigned

} BIT;

char
char
char
char
char

4,
SDIR:1;
SINV:1;

SMIF:1;

I*
*
*

I*
I
I*
I*
I*
I*
I*
I*

I*
I*

I*
I*
I*

I*
I*
I*
I*
I*
I*
I*

I*

I*
I
I*
I*
I*
I*
I*
I*
I*

I*
I*

I*
I*
I*
I*
I*
I*
I*
I*

I*
I*

I*
I*
I*
I*
I*

struct RFSHCY

RFSHCR */
Byte Access */
Bit  Access */

SRFMD  #/
PSRAME */
DRAME */
CASWE  #/
M9oM8 *
RFSHE */

*/
RCYCE  */

RTMCSR */
Byte Access */
Bit  Access */

CMF *
CMIE */
CKS */
RTCNT *
RTCOR */
struct SCIO */
SMR *
Byte Access */
Bit Access */
CIA *
CHR *
PE */
O/E */
STOP */
MP *
CKS *

BRR *
SCR *
Byte Access */
Bit  Access */

TIE */
RIE *
TE *
RE */
MPIE */
TEIE *
CKE *

TDR *
SSR *
Byte Access */
Bit Access */

TDRE */
RDRF *
ORER *
FER */
PER */
TEND *
MPB *
MPBT *

RDR *
SCMR *
Byte Access */
Bit Access */

*
SDIR *
SINV */
*/
SMIF */



} SCMR;

h
struct  st_scil
union {

{

unsigned char BYTE;

struct  {
unsigned
unsigned
unsigned
unsigned
unsigned
unsigned
unsigned

} BIT;

char
char
char
char
char
char
char

} SMR;

unsigned char
union {

CA :1;
CHR:1;
PE 1,
OE :1;
STOP:1;
MP :1;
CKS:2;

BRR;

unsigned char BYTE;

struct  {
unsigned
unsigned
unsigned
unsigned
unsigned
unsigned
unsigned

} BIT;

char
char
char
char
char
char
char

} SCR;

unsigned char
union {

TIE :1;
RIE :1;
TE :1;
RE :1;
MPIE:1;
TEIE:1;
CKE:2;

TDR;

unsigned char BYTE;

struct  {
unsigned
unsigned
unsigned
unsigned
unsigned
unsigned
unsigned
unsigned

} BIT;

char
char
char
char
char
char
char
char

} SSR;

unsigned char
h
struct  st_smci
union {

{

TDRE:1;
RDRF:1;
ORER:1;
FER:1,;
PER:1;
TEND:1;
MPB:1,;
MPBT:1,;

RDR;

unsigned char BYTE;

struct  {
unsigned
unsigned
unsigned
unsigned
unsigned
unsigned
unsigned

} BIT;

char
char
char
char
char
char
char

} SMR;

unsigned char
union {

GM :1;
CHR:1;
PE :1;
OE :1;
STOP:1;
MP :1;
CKS:2;

BRR;

unsigned char BYTE;

struct  {
unsigned
unsigned
unsigned
unsigned
unsigned
unsigned
unsigned

} BIT;

char
char
char
char
char
char
char

} SCR;

unsigned char
union {

TIE :1;
RIE :1;
TE :1;
RE :1;
MPIE:1;
TEIE:1;
CKE:2;

TDR;

unsigned char BYTE;

struct  {

unsigned char TDRE:1;

I*

I*

struct  SCI1
SMR
Byte Access
Bit Access
C/IA
CHR
PE
O/E
STOP
MP
CKS

BRR
SCR
Byte Access
Bit Access
TIE
RIE
TE
RE
MPIE
TEIE
CKE

TDR
SSR
Byte Access
Bit Access
TDRE
RDRF
ORER
FER
PER
TEND
MPB
MPBT

RDR

struct  SMCI
SMR
Byte Access
Bit  Access
GM
CHR
PE
O/E
STOP
MP
CKS

BRR
SCR
Byte Access
Bit  Access
TIE
RIE
TE
RE
MPIE
TEIE
CKE

TDR
SSR
Byte Access
Bit Access
TDRE

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

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

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

*

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

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

*/
*
*
*
*/

unsigned
unsigned
unsigned
unsigned
unsigned
unsigned
unsigned
} BIT;

char
char
char
char
char
char
char

} SSR;

unsigned char
union {

RDRF:1;
ORER:1;
ERS:1;
PER:1;
TEND:1;
MPB:1;
MPBT:1;

RDR;

unsigned char BYTE;

struct  {
unsigned
unsigned
unsigned
unsigned
unsigned

} BIT;

char
char
char
char
char

} SCMR;

h

struct st_pl {
unsigned char
char
union {

4,
SDIR:1;
SINV:1;

1,
SMIF:1;

DDR;
wk;

unsigned char BYTE;

struct  {
unsigned
unsigned
unsigned
unsigned
unsigned
unsigned
unsigned
unsigned
} BIT;
}
h
struct  st_p2 {
unsigned char
char
union {

char
char
char
char
char
char
char
char

DR;

B7:1;
B6:1;
B5:1;
B4:1;
B3:1;
B2:1;
B1:1;
BO:1;

DDR;
wk1;

unsigned char BYTE;

struct  {
unsigned
unsigned
unsigned
unsigned
unsigned
unsigned
unsigned
unsigned
} BIT;
}
char
union {

char
char
char
char
char
char
char
char

DR;

B7:1;
B6:1;
B5:1;
B4:1;
B3:1;
B2:1;
B1:1;
BO:1;

wk2[20];

unsigned char BYTE;

struct  {
unsigned
unsigned
unsigned
unsigned
unsigned
unsigned
unsigned
unsigned

} BIT;

h

struct st_p3 {
unsigned char
char
union {

char
char
char
char
char
char
char
char

PCR;

B7:1;
B6:1;
B5:1;
B4:1;
B3:1;
B2:1;
B1:1;
BO:1;

DDR;
wk;

unsigned char BYTE;

struct  {
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I*
I*
I*
I*
I*
I*
I*

I*
I*

I*
I*
I*
I*
I*

e

I*

I*
I*

I*
I*

e
I*
I*
I*
I*
I*

RDRF */
ORER */
ERS */
PER *
TEND *
MPB */
MPBT */
RDR */
SCMR */
Byte Access */
Bit  Access */
*
SDIR */
SINV */
*
SMIF *
struct  P1 *
P1DDR *
P1DR */
Byte Access */
Bit  Access */
Bit 7 */
Bit 6 *
Bit 5 *
Bit 4 *
Bit 3 *
Bit 2 */
Bit 1 */
Bit 0 *
struct P2 *
P2DDR *
P2DR */
Byte Access */
Bit  Access */
Bit 7 *
Bit 6 *
Bit 5 *
Bit 4 *
Bit 3 *
Bit 2 */
Bit 1 */
Bit 0 *
P2PCR */
Byte Access */
Bit  Access */
Bit 7 *
Bit 6 *
Bit 5 *
Bit 4 *
Bit 3 *
Bit 2 Wi
Bit 1 Wi
Bit 0 *
struct  P3 *
P3DDR *
*
P3DR */

Byte Access */
Bit  Access */



unsigned
unsigned
unsigned
unsigned
unsigned
unsigned
unsigned
unsigned
} BIT;
}
h
struct  st_p4 {
unsigned char
char
union {

char
char
char
char
char
char
char
char

DR;

B7:1;
B6:1;
B5:1;
B4:1;
B3:1;
B2:1;
B1:1;
BO:1;

DDR;

wk1;

unsigned char BYTE;

struct  {
unsigned
unsigned
unsigned
unsigned
unsigned
unsigned
unsigned
unsigned
} BIT;
}
char
union {

char
char
char
char
char
char
char
char

DR;

B7:1;
B6:1;
B5:1;
B4:1;
B3:1;
B2:1;
B1:1;
BO:1;

wk2[18];

unsigned char BYTE;

struct  {
unsigned
unsigned
unsigned
unsigned
unsigned
unsigned
unsigned
unsigned

} BIT;

h
struct st_p5 {
unsigned char
char

union {

char
char
char
char
char
char
char
char

PCR;

B7:1;
B6:1;
B5:1;
B4:1;
B3:1;
B2:1;
B1:1;
BO:1;

DDR;

wk1;

unsigned char BYTE;

struct  {
unsigned
unsigned
unsigned
unsigned
unsigned
} BIT;
}
char
union {

char
char
char
char
char

DR;

4,
B3:1;
B2:1;
B1:1;
BO:1;

wk2[16];

unsigned char BYTE;

struct  {
unsigned
unsigned
unsigned
unsigned
unsigned
} BIT;
}
h
struct st_p6 {
unsigned char
char
union {

char
char
char
char
char

PCR;

4,
B3:1;
B2:1;
B1:1;
BO:1;

DDR,;

wk;

unsigned char BYTE;
struct  {
unsigned char :1;
unsigned char B6:1;

I*
I*
I*
I*
I*
I*
I*
I*

I*
I*

I
I*
I*
I*
I*
I*
I*
I*
I*
I*
I*

I
I*
I*
I*
I*
I*
I*
I*
I*
I*
I*

I*
I*

*
*

I*
I*
I*
I*
I*

Bit
Bit
Bit
Bit
Bit
Bit
Bit
Bit

struct
P4DDR

P4DR

Byte Access
Bit  Access

Bit
Bit
Bit
Bit
Bit
Bit
Bit
Bit

PAPCR

Byte Access
Bit  Access

Bit
Bit
Bit
Bit
Bit
Bit
Bit
Bit

struct
PSDDR

P5DR

Byte Access
Bit  Access

Bit
Bit
Bit
Bit

P5PCR

O R N WM N

P4

7

O RPN WO

7

O RPN WO

P5

o R, N W

Byte Access

Bit
Bit
Bit
Bit
Bit

struct
P6DDR

P6DR

Access

o P N W

P6

Byte Access
Bit Access

Bit 6

*
*
*
*
*
*
*
*

*
*

*
*
*
*
*
*
*
*
*
*
*

*
*
*
*
*
*
*
*
*
*
*

*
*

*
*
*
*
*
*
*
*

*
*
*
*
*
*
*
*

*/
*/

*
*
*
*
*

unsigned
unsigned
unsigned
unsigned
unsigned
unsigned
} BIT;
}
I3
struct  st_p7 {
union {

char
char
char
char
char
char

DR;

B5:1;
B4:1;
B3:1;
B2:1;
B1:1;
BO:1;

unsigned char BYTE;

struct  {
unsigned
unsigned
unsigned
unsigned
unsigned
unsigned
unsigned
unsigned

} BIT;

h
struct st p8 {
unsigned char
char

union {

char
char
char
char
char
char
char
char

DR;

B7:1;
B6:1;
B5:1;
B4:1;
B3:1;
B2:1;
B1:1;
BO:1;

DDR;

wk;

unsigned char BYTE;

struct  {
unsigned
unsigned
unsigned
unsigned
unsigned
unsigned
} BIT;
}
h
struct  st_p9 {
unsigned char
char
union {

char
char
char
char
char
char

DR;

:3;
B4:1;
B3:1;
B2:1;
B1:1;
BO:1;

DDR;

wk;

unsigned char BYTE;

struct  {
unsigned
unsigned
unsigned
unsigned
unsigned
unsigned
unsigned

} BIT;

h
struct st pa {
unsigned char

char

char
char
char
char
char
char
char

DR;

B5:1;
B4:1;
B3:1;
B2:1;
B1:1;
BO:1;

DDR;

wk;

union {
unsigned char BYTE;
struct  {

unsigned
unsigned
unsigned
unsigned
unsigned
unsigned
unsigned
unsigned
} BIT;

char
char
char
char
char
char
char
char

DR;

B7:1;
B6:1;
B5:1;
B4:1;
B3:1;
B2:1;
B1:1;
BO:1;

h
struct st pb {
unsigned char DDR;

char wk;
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I*
I*
I*
I*
I*
I*
I*
I*

I*
I*

I*
I*

I*

I*

I*
I*
I*
I*

I*

e

I*

I*
I*

I*
1%

I*
I*

I*
I*

Bit
Bit
Bit
Bit
Bit
Bit

o P, N WA G

struct  P7

P7DR

Byte Access
Bit  Access
Bit 7
Bit
Bit
Bit
Bit
Bit
Bit
Bit

O R, N WM O

struct P8
P8DDR

P8DR
Byte Access
Bit  Access

Bit
Bit
Bit
Bit
Bit

O R, N W AN

struct P9
PO9DDR

P9DR
Byte Access
Bit  Access

Bit
Bit
Bit
Bit
Bit
Bit

O R, N W hH O

struct  PA
PADDR

PADR

Byte Access

Bit  Access
Bit 7
Bit
Bit
Bit
Bit
Bit
Bit
Bit

O P N WhH OO

struct
PBDDR

PB

*
*
*
*/
*/
*

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

*
*/

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

*/
*

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

*
*/

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

*
*/



union {

unsigned char BYTE;

struct  {
unsigned char B7:1;
unsigned char B6:1;
unsigned char B5:1;
unsigned char B4:1;
unsigned char B3:1;
unsigned char B2:1;
unsigned char B1:1;
unsigned char BO0:1;

} BIT;
} DR;
h
struct st _da {
union {
unsigned char BYTE;
struct  {
unsigned char 7,
unsigned char DASTE:1;
} BIT;
} DASTCR;
char wk[127];
unsigned char DADRO;
unsigned char DADR1;
union {
unsigned char BYTE;
struct  {

unsigned char DAOE1:1;

unsigned char DAOEQ:1;

unsigned char DAE :1;
} BIT;

} DACR;
h
struct st_ad {
unsigned int ADDRA;
unsigned int ADDRB;
unsigned int ADDRC;
unsigned int ADDRD;
union {
unsigned char BYTE;
struct  {

unsigned char ADF:1;
unsigned char ADIE:1;
unsigned char ADST:1;
unsigned char SCAN:1;
unsigned char CKS:1;
unsigned char CH :3;
} BIT;
} ADCSR;
union {
unsigned char BYTE;
struct  {
unsigned char TRGE:1;
} BIT;
} ADCR;
h
struct st_bsc {
union {
unsigned char BYTE;
struct  {
unsigned char CS7E:1;
unsigned char CS6E:1;
unsigned char CS5E:1;
unsigned char CS4E:1;
} BIT;
} CSCR;
char wk1[140];
union {
unsigned char BYTE;
struct  {
unsigned char ABW7:1;
unsigned char ABW6:1;
unsigned char ABWS5:1;
unsigned char ABWA4:1;

I
I*
I*
I*
I*
I*
I*
I*
I*
I*
I*

I*
I*
I*

I*
I*

I*
I*
I*
I*
I*
I*
I*
I*

I*
I*
I*
I*

I*
I*

I*
I*
I*
I*
I*

I*
I*
I*
I*

I*
I*
I*
I*
I*
I*
I*

I*
I*

I*
I*
I*
I*

PBDR */
Byte Access */
Bit Access */
Bit 7 *

Bit 6 *

Bit 5 *

Bit 4 */

Bit 3 *

Bit 2 *

Bit 1 */

Bit 0 */
struct D/A ¥/
DASTCR */
Byte Access */
Bit  Access */
*

DASTE */
DADRO */
DADR1 */
DACR *
Byte Access */
Bit  Access */
DAOE1 */
DAOEO  */
DAE *
struct A/D ¥/
ADDRA *
ADDRB */
ADDRC */
ADDRD *
ADCSR *
Byte Access */
Bit  Access */
ADF */
ADIE *
ADST *
SCAN */
CKS */
CH *
ADCR */
Byte Access */
Bit  Access */
TRGE *
struct BSC */
CSCR */
Byte Access */
Bit  Access */
CS7E *
CS6E *
CS5E */
CS4E */
ABWCR */
Byte Access */
Bit  Access */
ABW7 */
ABW6 */
ABWS5 */
ABW4 *

unsigned char ABW3:1;
unsigned char ABW2:1;
unsigned char ABW1:1;
unsigned char ABWO:1;
} BIT;
} ABWCR;
union {
unsigned char BYTE;
struct  {
unsigned char AST7:1;
unsigned char AST6:1;
unsigned char AST5:1;
unsigned char AST4:1;
unsigned char AST3:1;
unsigned char AST2:1;
unsigned char AST1:1;
unsigned char ASTO:1;
} BIT;
} ASTCR;
union {
unsigned char BYTE;
struct  {
unsigned char 4,
unsigned char WMS:2;
unsigned char WC:2;
} BIT;
} WCR;
union {
unsigned char BYTE;
struct  {
unsigned char WCE7:1;
unsigned char WCE6:1;
unsigned char WCE5:1;
unsigned char WCE4:1;
unsigned char WCE3:1;
unsigned char WCE2:1;
unsigned char WCE1:1;
unsigned char WCEO:1;
} BIT;
} WCER;
char wk2[3];
union {
unsigned char BYTE;
struct  {
unsigned char A23E:1;
unsigned char A22E:1;
unsigned char A21E:1;
unsigned char 4,
unsigned char BRLE:1;
} BIT;
} BRCR;
h
union un_diver {
unsigned char BYTE;

struct  {
unsigned char :6;
unsigned char DIV:2;
} BIT;

h
union un_mstcr {
unsigned char BYTE;

struct  {
unsigned char PSTOP1;
unsigned char 1

unsigned char _ITU :1;
unsigned char _SCIO :1;
unsigned char _SCI1 :1;
unsigned char _DMACI;
unsigned char _RFSHC:1;
unsigned char _AD :1;
} BIT;
h
union un_mdecr {
unsigned char BYTE;
struct  {
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I*
I*

I
*

I*
I*
I*
I*
I*

I*
I*

I*

I*
I*

I*

I*
I*
I*
I
I*
I*

I*
I*
I*

ABW3 */
ABW2 */
ABW1 */
ABWO *
ASTCR */
Byte Access */
Bit  Access */
AST7 */
AST6 */
AST5 *
AST4 *
AST3 *
AST2 */
AST1 */
ASTO *
WCR */
Byte Access */
Bit  Access */
*

WMS */
wC */
WCER */
Byte Access */
Bit  Access */
WCE7 *
WCE6 */
WCE5 */
WCE4 */
WCE3 *
WCE2 *
WCE1 */
WCEO */
BRCR */
Byte Access */
Bit  Access */
A23E *
A22E */
A21E */
*

BRLE *
union DIVCR */
Byte Access */
Bit Access */
DIV *

union MSTCR*

Byte Access
Bit  Access
PSTOP

MSTOP5
MSTOP4
MSTOP3
MSTOP2
MSTOP1
MSTOPO

union MDCR
Byte Access
Bit  Access

*
*
*

*
*
*
*
*
*

*
*
*



unsigned char :5; unsigned char _AD :1; I* A/ID */

unsigned char MDS:3; I* MDS */ } BIT;
} BIT; } IPRB;
I b I */
union un_syscr { /* union SYSCR* #define DMACOA (*(volatile struct st_sam  *)OxFFFF20) /* DMA®A Addr */
unsigned char BYTE; /¥ Byte Access */ #define DMACOB (*(volatile struct st sam  *)OxFFFF28) /* DMA®B Addr */
struct  { /¥ Bit Access */ #define DMAC1A (*(volatile struct st sam  *)OxFFFF30) /* DMACA Addr */
unsigned char SSBY:1; I SSBY */ #define DMAC1B (*(volatile struct st_sam  *)OxFFFF38) /* DMACB Addr */
unsigned char STS :3; I STS */ #define  DMACO (*(volatile struct st_fam  *)OxFFFF20) /* DMA® Addr */
unsigned char UE :1; I* UE */ #define DMAC1 (*(volatile struct  st_fam *OxFFFF30) /* DMAQ Addr */
unsigned char NMIEG:1; * NMIEG */ #define ITU (*(volatile struct  st_itu *OxFFFF60) /* ITU  Address*/
unsigned char :1; I* */ #define ITUO (*(volatile struct st itu0  *)OxFFFF64) /* ITUO Address*/
unsigned char RAME1L; I RAME */ #define ITU1 (*(volatile struct st itu0  *)OXFFFF6E) /* ITU1 Address*/
} BIT; #define ITU2 (*(volatile struct st itu0  *)OxFFFF78) /* ITU2 Address*/
L #define I1TU3 (*(volatile struct  st_itu3 *OxFFFF82) /* ITU3 Address*/
struct st_intc  { /¥ struct INTC */ #define I1TU4 (*(volatile struct  st_itu3 *OxFFFF92) /* 1TU4 Address*/
union { /* ISCR */ #define TPC (*(volatile struct  st_tpc *OXFFFFAQ) /* TPC Address*/
unsigned char BYTE; /*  Byte Access */ #define WDT (*(volatile union un_wdt *)OxFFFFA8) /* WDT Address*/
struct  { /¥ Bit Access */ #define RFSHC (*(volatile struct st _rfshc  *)OXFFFFAC) /* RFSHQAddress*/
unsigned char :2; I* */ #define SCIO (*(volatile struct st sci0  *)OxFFFFBO) /* SCIO Address*/
unsigned char IRQ5SC:1; I* IRQ5SC ¥/ #define SCI1 (*(volatile struct st_scil  *)OxFFFFB8) /* SCI1 Address*/
unsigned char IRQ4SC:1; I IRQ4SC ¥/ #define SMCIO  (*(volatile struct st_smci  *)OxFFFFBO) /* SMCIOAddress*/
unsigned char IRQ3SC:1; I IRQ3SC ¥/ #define P1 (*(volatile struct  st_pl *OxFFFFCO) /* P1 Address*/
unsigned char IRQ2SC:1; * IRQ2SC  */ #define P2 (*(volatile struct  st_p2 *OXFFFFC1) /* P2 Address*/
unsigned char IRQ1SC:1; 1* IRQ1SC ¥/ #define P3 (*(volatile struct  st_p3 *OXFFFFC4) /* P3 Address*/
unsigned char IRQOSC:1; I IRQOSC ¥/ #define P4 (*(volatile struct  st_p4 *)OXFFFFC5) /* P4 Address*/
} BIT; #define P5 (*(volatile struct  st_p5 *)OXFFFFC8) /* P5 Address*/
} ISCR; #define P6 (*(volatile struct  st_p6 *OXFFFFC9) /* P6 Address*/
union { /* IER */ #define P7 (*(volatile struct  st_p7 *OXFFFFCE) /* P7 Address*/
unsigned char BYTE; /*  Byte Access */ #define P8 (*(volatile struct  st_p8 *)OXFFFFCD) /* P8 Address*/
struct  { I* Bit Access */ #define P9 (*(volatile struct  st_p9 *)OXFFFFDO) /* P9 Address*/
unsigned char :2; I* */ #define PA (*(volatile struct st _pa *OxFFFFD1) /* PA Address*/
unsigned char IRQ5E:1; I* IRQ5E */ #define PB (*(volatile struct  st_pb *)OXFFFFD4) /* PB Address*/
unsigned char IRQ4E:1; I* IRQ4E */ #define DA (*(volatile struct st _da *OXFFFF5C) /* D/A  Address*/
unsigned char IRQ3E:1; I IRQ3E */ #define AD (*(volatile struct st_ad *)OXFFFFEOQ) /* A/D  Address*/
unsigned char IRQ2E:1; I IRQ2E */ #define BSC (*(volatile struct st_bsc  *)OxFFFF5F) /* BSC Address*/
unsigned char IRQ1E:1; I* IRQ1E */ #define FLASH (*(volatile struct st flash *)OxFFFF40) /* FLASHAddress*/
unsigned char IRQOE:1; I* IRQOE */ #define DIVCR (*(volatile union un_diver *)OxFFFF5D) /* DIVCRAddress*/
} BIT; #define MSTCR (*(volatile union un_mstcr *)OXFFFF5E) /* MSTCRAddress*/
} IER; #define  MDCR  (*(volatile union un_mdcr *)OxFFFFF1) /* MDCR Address*/
union { /* ISR */ #define SYSCR (*(volatile union un_syscr *)OxFFFFF2) /* SYSCRAddress*/
unsigned char BYTE; /¥ Byte Access */ #define INTC (*(volatile struct  st_intc *OXFFFFF4) /* INTC Address*/
struct  { /¥ Bit Access */
unsigned char :2; I* */
unsigned char IRQ5F:1; I* IRQ5F */
unsigned char IRQ4F:1; I* IRQ4F */
unsigned char IRQ3F:1; * IRQ3F */
unsigned char IRQ2F:1; I IRQ2F * Sbl’k.h
unsigned char IRQ1F:1; I* IRQ1F */
unsigned char IRQOF:1; I IRQOF */ /* size of area managedby sbrk */
} BIT; #define HEAPSIZEOx420
} ISR;
char wk;
union { I IPRA */
unsigned char BYTE; /¥ Byte Access */
struct  { /* Bit Access */ Stac kSCth
unsigned char _IRQO :1; I* IRQO */
unsigned char _IRQ1 :1; I IRQ1 */ #pragma stacksize 0x200 /* Do not modify this line. */
unsigned char _IRQ23:1; * IRQ2,IRQ3 */
unsigned char _IRQ45:1; * IRQ4,IRQ5 */
unsigned char _WDT :1; I WDT,RFSHE
unsigned char _ITUO :1; I ITUO */ )
unsigned char _ITU1 :1; I ITUL * USb'O.h
unsigned char _ITU2 :1; I* ITU2 */
} BIT;
} IPRA; #ifndef __USBIO_H__
union { /* IPRB */ #define __USBIO_H_
unsigned char BYTE; /¥ Byte Access */
struct  { /¥ Bit Access */ *
unsigned char _ITU3:1; I ITU3 */
unsigned char _ITU4:1; I ITU4 */ AKI-H8-USB IORg[
unsigned char _DMAC:1; * DMAC */
unsigned char :1; I* */ 2002.4 (C)C.LM
unsigned char _SCI0:1; I* SCI0 */
unsigned char _SCI1:1; I SCi1 */ AKI-H8-USBM[ Bo C>hCoMB
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Oobt@Busbstart()TCY
WBAAKI-H8-USBE60Qy

A
A

xB
\0'IB\O'USBM B

MAXbhsB
~COB

*/

extern

USBXbhJn

int  buffsize
int timer
USBpoB
obt@AUSBMXbhJnB
sA-1B

AUSBXbhdNB
VXenOAbv

USBMobt@TCY
Xbh[vAC}[(ms)

usbstart(int

int buffsize,int

USBXbhl
USBXbh~AnhN[YB

extern void stopusb(void);

extern

extern

extern

USBXbh

= XbhN
XbhN
Xbh~

getusbactive(v oi

usB2

I bitd
bitl

bit2

bit3
NAOXfA
USBAOx3

XbhN
1)
1=READHandle Open
1=WRITEHandle Open

int getusbstat(voi d);

USBXbhJE®
[VJEgAbvB FbNpB

int getusbcount(voi

"™
char *buff Mf[ACA
int size f[ATCY
| MTCY

USBTCYf["MB

int write_buff(cha r *buff,int

f[*M
char *buff obt@
int size obt@TCY
I MTCY

timer);

By

*/

USBMAMobt@f["B

extern int read_buff(char

MIATCY
I MTCY

USBMobt@cTCYB

extern int get_inbufflen( void);

Mobt@f[*"TCY
| Mobt@cTCY

Mobt@USBMf["MB

extern int get_outbufflen (void);

int
int

extern
extern

usbreadcnt;
usbwritecnt;

#endif

USBN9602.H

*puff,int

size);

/

N9604 Address

#define USB9602R*(volatile
#define USB9602D(*(volatile

unsigned char *)0x400003)
unsigned char *)0x400001)

/

N9604 Define

#define USB_CLKDI\Ox04
/¥ CLKOUFE 48MHz/4 = 12MHz*/

/* USB1.ONGXg/

#define USB_GET_STATOS
#define USB_CLEAR_FERBUL
#define USB_SET_FEATURE
#define USB_SET_ADDRESS
#define USB_GET_DESCRIR 6
#define USB_SET_DESCRIR 7
#define USB_GET_CONHMRBUON 8
#define USB_SET_CONFRZUON 9
#define USB_GET_INTERFEAL0
#define USB_SET_INTEREA 11
#define USB_SYNCH_FRAME

1* fBXNvA */

#define USB_DEVICH

#define USB_CONFIGURBMNI2
#define  USB_XSTRING

#define USB_INTERFACE
#define USB_ENDPOINST
#define USB_HIDOx21

#define USB_HIDREPOR¥22
#define USB_HIDPHYSICAIX23

/* HIDNGXg/

#define USB_GET_REPOBXD1
#define USB_GET_IDLBX02
#define USB_GET_PROTIOO&03
#define USB_SET_REPOBX09
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#define
#define

USB_SET_IDLBX0A
USB_SET_PROTD@R0B

/

N9604 Register

#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define

#define
#define
#define
#define
#define
#define
#define
#define

#define
#define

USB_MCNTRIX00 /*Main control register*/
USB_CCONIX01 /*Clk. config. register*/
USB_TCRX02 /*Xcvr config. registert/
USB_RIDOx03 /*Rev. ID register*/
USB_FARX04 /*Func address register*/
USB_NFSRx05 /*Node func st register*/

USB_MAE®X06 /*Main event  registert/
USB_MAMSKO07 /*Main mask  register*/
USB_ALTEWx08 /*Alt.  event register*/
USB_ALTMSBX09 /*ALT mask register*/
USB_TXEWX0A *TX  event  registert/
USB_TXMSBX0OB /*TX  mask  register*/
USB_RXEW®UXOC /*RX  event  register*/
USB_RXMSKOD /*RX  mask register*/
USB_NAKE®XOE /*NAK event  register*/
USB_NAKMSIKOF /*NAK mask  register*/

USB_FWE®10 /*FIFO warning register*/
USB_FWM$IK11 /*FIFO warning mask*/
USB_FNHx12 /*Frame nbr hi register*/
USB_FNIOx13 /*Frame nbr lo register*/
USB_DMACNTBx14 /*DMA control register*/
USB_EPCOx20 /*Endpoint0  register*/
USB_TXDOx21 /*TX data register 0 */
USB_TXSMx22 /*TX status register 0%
USB_TXCO@x23 /*TX commandegister0*/
USB_RXDOx25 /*RX data register 0%/
USB_RXS00x26 /*RX status register 0*
USB_RXCOx27 *RX commandegister 0%
USB_EPCDx28 /*Endpointl  register */
USB_TXDDx29 /TX data register */
USB_TXSDx2A /*TX status register 1 */
USB_TXCDx2B /*TX commandegister 1 */
USB_EPC®x2C /*Endpoint2  register */
USB_RXDOx2D /*RX data register 1 */
USB_RXSDx2E /*RX status register 1 */
USB_RXCOx2F /*RX commandegister 1 */
USB_EPCB8x30 /*Endpoint3  register */
USB_TXD®x31 TX data register 2 */
USB_TXS®x32 /*TX status register 2 */
USB_TXC®x33 /*TX commandegister 2 */
USB_EPC®x34 /*Endpoint4  register */
USB_RXDRx35 /*RX data register 2 */
USB_RXSPx36 /*RX status register 2 */
USB_RXCBx37 /*RX commandegister 2 */
USB_EPCBHx38 /*Endpoint5  register */
USB_TXD®x39 /TX data register */
USB_TXS®x3A *TX status register */
USB_TXC®x3B /*TX commandegister 3 */
USB_EPC6x3C /*Endpointé  register */
USB_RXDB8x3D /*RX data register */
USB_RXS8X3E /*RX status register 3 */
USB_RXCBx3F /*RX commandegister 3 */

[

w w

w

MCNTRDbits  -----mmmees */

USB_SRSDx01 /*software reset */
USB_DB®x02 /*debug mode */
USB_VGBEx04 /*voltage regulator enable*/
USB_NADx08 /*node attached */
USB_INT_DISOx00 /*interrupts disabled */
USB_INT_L_x40 /*act lo ints, open drain*/
USB_INT_H_Mx80 /*act hi ints, push pull */
USB_INT_L_POXCO /*act lo ints, push pull */

- FARDItS ~ =--mmreemmeev ¥/
USB_AD_EBX80 /*address enable */

- NS 2T Y ——— x|
USB_RST_SWX00 /*reset state */
USB_RSM_SXX01 /*resume state */

#define
#define

#define
#define
#define
#define
#define
#define
#define
#define

#define
#define
#define
#define
#define

#define
#define
#define
#define
#define
#define
#define
#define

#define
#define
#define
#define
#define
#define
#define
#define

#define
#define
#define
#define
#define
#define
#define
#define

#define
#define
#define
#define

#define
#define
#define
#define
#define

#define
#define

#define
#define
#define

#define
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USB_OPR_SIx02 /*operational state  */

USB_SUS_S0x03 /*suspend state  */
MAEV,MAMSKits ~ ---------- */

USB_WARNO1 /*warning bit has been set*/
USB_ALTOx02 /*alternate event */
USB_TX_EWx04 /*transmit  event */
USB_FRAMBX08 /*SOF packet received */
USB_NAKXx10 /*NAK event *
USB_ULmMx20 /*unlock locked detected */
USB_RX_EUx40 /*receive  event */
USB_INTR_Bx80 /*master interrupt enable */

ALTEV, ALTMSHKits ~ -------- */
USB_EOPx08 /*end of packet */
USB_SD®x10 /*3 mssuspend */
USB_SD®x20 /*5 mssuspend */
USB_RESET_A0x40 /*reset  detected */
USB_RESUMEQRB0 /*resume detected */

TXEV, TXMSKits - */
USB_TXFIFO®@x01 /*TX_DONE,FIFO 0 */
USB_TXFIFODx02 /*TX_DONE,FIFO 1 */
USB_TXFIFODx04 /*TX_DONE,FIFO 2 */
USB_TXFIFO®x08 /*TX_DONE, FIFO 3 */
USB_TXUDRN®10 /*TX_URUN,FIFO 0 */
USB_TXUDRNKX20 /*TX_URUN,FIFO 1 */
USB_TXUDRNZ40 /*TX_URUN, FIFO 2 */
USB_TXUDRNZ80 /*TX_URUN, FIFO 3 */

RXEV, RXMSKits ~ ===-=--=- *
USB_RXFIFO0x01 /*RX_DONE,FIFO 0 */
USB_RXFIFODx02 /*RX_DONE,FIFO 1 */
USB_RXFIFORx04 /*RX_DONE,FIFO 2 */
USB_RXFIFO8x08 /*RX_DONE,FIFO 3 */
USB_RXOVRNR10 /*RX_OVRN,FIFO 0 */
USB_RXOVRN%20 /*RX_OVRN,FIFO 1 */
USB_RXOVRINR40 /*RX_OVRN,FIFO 2 */
USB_RXOVRINR80 /*RX_OVRN,FIFO 3 */

NAKEV,NAKMSKits ~ --------- *
USB_NAK_I®x01 #IN  NAK, FIFO 0 */
USB_NAK_110x02 /*IN  NAK, FIFO 1 */
USB_NAK_I2Dx04 /*IN  NAK, FIFO 2 */
USB_NAK_Ix08 /*IN  NAK, FIFO 3 */
USB_NAK_QOmx10 /*OUT NAK, FIFO 0 */
USB_NAK_Q0x20 /*OUT NAK, FIFO 1 */
USB_NAK_O2x40 /*OUT NAK, FIFO 2 */
USB_NAK_Q®80 /*OUT NAK, FIFO 3 */

EPCXbits ~ ------------- - ¥
USB_EP_ERX10 /*enables endpt. (1-6) */
USB_ISO0x20 /*set for isochr. (1-6) */
USB_DEMx40 /*force def. adr (0 only) */
USB_STALIOX80 /*force stall handshakes */

TXCxbits ~ --------------- *
USB_TX_ENX01 /*transmit  enable */
USB_TX_LASUx02 /*last data in FIFO */
USB_TX_TOQx04 /*specifies  PID used */
USB_FLUSIEX08 /*flushes all FIFO data */

USB_IGNIOS)x80 /* *

TXSxbits  -----mmmmmemnn */
USB_TX_DONK20 /*transmit  done */
USB_ACK_STAX40 /*ack status of xmission*/

- RXCxbits ~ ------------- */
USB_RX_ERBX01 /*receive enable */
USB_IGN_OUOX02 /*ignore out tokens */
USB_IGN_SETUPX04 /*ignore setup tokens*/

- - RXSObits  ------------ *

USB_RX_LASOx10 /*indicates ~ RCOUNValid ~ */



#define USB_RX_TOGIx20 /*last pkt was DATA1IPID */
#define USB_SETUP_RIX40 /*setup packet received */
#define USB_RX_ERBX80 /*last packet had an error*/

cute.c

#ifdef __ cplusplus
extern "C" {
#endif

void abort(void);
#ifdef __ cplusplus
}

#endif

#include <machine.h>
#include ‘iodefine.h"
#include "USB.C"

void send_SCIO(unsigned char data);

void send_SCIO_mod® unsi gned char data);
void send_SCl1(unsigned char data);
unsigned char receive_SCIO( voi d);
unsigned char receive_SCI1( voi d);

int write_buff2(cha r *p,int size);

void sciO_init(void ;
void scil_init(void
void itu0_init(void
void itul_init(void
void itu2_init(void
void itu3_init(void
void led_init(void) ;

void dal_init();

void P1_init(void);

void P2_init(void);

void P4_init(void);

void P5_init(void);

void counter_init(v  oid);

void counter_ICclea r( void );

void send_data(void );

void send_data_viaUSRv oi d);

void data_request(v oid);

void request_HK(voi d);

void request_Counte rAa(void );

void request_Counte rAb(void );

void request_Counte rBa(void );

void request_Counte rBb(void );

void request_All(vo id);

void request_All_vi aUSRv oi d);

void request_Allwit hGai n(void) ;

void request_Allwit hGai n_vi aUB(void );

void hv_set(unsigne d char data);

void gradual_hv_set _QN(unsi gned char setValue);
void gradual_hv_set _CGFF) ;

void gradual_hv_set _core(unsig ned char setValue);
void gradual_hv_set _org(unsigned char setValue);
void wati_a_minite (int i);

void eth_set(unsign ed char setValue);

unsigned char get_temperatu re( );

void show_temperature () ;

void gain_set_30(vo id);

void gain_set_50(vo id);

void tmp_cont(void) ;

float ADvaluetoTemp(wnsig ned char advalue);

float TemptoHVnol56ail58Scuare(fl oat temp,unsigned char gain);

float TemptoHVno156ai158Cibe(fl oat temp,unsigned char gain);
float TemptoHV(float temp,float gain);

unsigned char HVtoADvalue(float hv);

float spl3252_gain_HV_nd0 (float g);

float spl3252_gain_HV_n80 (float g);

float spl3252_gain_HV_r20 (float g);
float spl3252_gain_HV_moO (float g);
float spl3252_gain_HV_0 (float g);
float spl3252_gain_HV_10 (float g);
float spl3252_gain_HV_2 (float g);
float spl3252_gain_HV_3 (float g);
float spl3252_gain_HV_40 (float g);
void tmp_cont_on(voi d);

void tmp_cont_off(vo id) ;

void apd_on_a(void);

void apd_on_b(void);

unsigned int value_of_count erA(void );
unsigned int value_of_count erB(void );
void reset_counterA( voi d);

void reset_counterB( voi d);

void reset_counterAl I(v oid);

void USB_init(void);
void H8init(void);
void toUSBofficeAdmi nis tr ator (char buff[64]);

void PA_init(void);
void CheckPort(void) ;

void visual_scaler_ S TAR(void );
void visual_scaler_S TORv oi d);
void visual_scaler_R ESH(void );
void KEK_send_data(wid );

void KEK_reset(void) ;

void KEK_start(void) ;

void tmp_log(void);
void tmp_log_on(void );
void tmp_log_off(voi d);

unsigned int i;
unsigned int iTemp;
unsigned int iHV;

unsigned char tmp_cont_isOn;
unsigned char counterl_IC;
unsigned char counter2_IC;
unsigned int counterl_ovf;
unsigned int counter2_ovf;

unsigned char hv_value_atnow;
unsigned char temperature_atn ow
unsigned char threshold_atnow ;
unsigned char selAPD_atnow;
unsigned char counterl_IC_atn ow
unsigned int counterl_atnow;
unsigned int counterl_ovf_a tnow
unsigned char counter2_IC_atn ow
unsigned int counter2_atnow ;
unsigned int counter2_ovf_a tn ow
unsigned char gain_atnow;

float volMax = 396.5;

float Avref = 2.973;

unsigned char expected_hvValue;
unsigned char gradual_hv_set_ is On

unsigned char tmp_log_isON;

void main(void)

{

int cnt;

static char buff{64];

gain_atnow = 30;
HB8init();

sci0_init();
itu0_init();
itu3_init();
led_init();
dal_init();
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P5_init(); }

P2_init();
counter_init(); void scil_init(void)
USB_init(); {
int i;
while (1) { SCI1.SCR.BYTE= 0x00;
if(  get_inbufflen() ) SCI1.SMR.BYTE= 0x00;
{ SCI1.BRR= 51; //9600bps
cnt = read_buff(buff, 64); for (i=0;i<1000;i+ +) {}
toUSBofficeAdmi ni st rato r( buff) ; SCI1.SCR.BYTE= 0x70; //Tx,RXLAML
} SCI1.SSR.BYTE&= 0x80; // G[tONA
; }
}
} void itu0_init(void)
{
void send_SCIO(unsigned char data) ITUO.TCR.BYTE= 0xa3; //GRA compare match, phi/8
{ ITUO.GRA= 50000; // 25ms
while (SCIO.SSR.BIT.TDE=0) {} //TDR ITUO.TIER.BIT. IMIEA = 1;//IMFA
SCIO.TDR = data; ITUTSTR.BIT.STRO = 1; //TCNTOJEMON
SCI0.SSR.BIT.TDRE = 0; //tONAAMJn }
}
void itul_init(void)
void send_SCIO_mod® unsi gned char data) {
{ counterl_ovf = 0;
if (OxcO==data) { ITUL.TCR.BYTE= Oxac; //GRA compare match, TCLKAJEg
send_SCI0(0xdb);s end_SG0( Oxdc); ITUL.GRA= Oxffff;  //
} else if (Oxdb==data) { ITULTIER.BIT. IMIEA = 1;//IMFA
send_SCI0(0xdb);s end_SQ0( Oxdd); ITULTIER.BIT. ONE = 1; //OVF
} else { ITUTSTR.BIT.STRL = 1; //TCNT1JE"ON
send_SCl0(data) ; }
}
} void itu2_init(void)
{
void send_SCl1(unsigned char data) counter2_ovf = 0;
{ ITU2.TCR.BYTE= Oxad; //GRA compare match, TCLKBJEg
while (SCI1.SSR.BIT.TDE=0) {} //TDR ITU2.GRA= Oxffff; /I
SCI1.TDR = data; ITU2.TIER.BIT. IMIEA = 1,//IMFA
SCI1.SSR.BIT.TDRE = 0; //tONAAMJn ITU2.TIER.BIT. ONE = 1; //OVF
} ITUTSTR.BIT.STR = 1; //TCNT2JE"ON
}
unsigned char receive_SCIO( voi d)
{ void itu3_init(void)
unsigned char data; {
while (SCI0.SSR.BIT.RDRF == 0) {}//RDRf[" ITU3.TCR.BYTE= Oxa3; //GRA compare match, phi/8
data = SCI0.RDR;//Mf[ "WK"dat aRs[ ITU3.GRA= 50000; // 25ms
SCI0.SSR.BIT.RIRF = 0;//MIARDRNA ITU3.TIER.BIT. IMIEA = 1,//IMFA
return data; ITUTSTR.BIT.STR = 1; //TCNT3JE"ON
} }
unsigned char receive_SCI1( voi d) void led_init(void)
{ {
unsigned char data; PB.DDR= Oxff; // ledopJ
while (SCI1.SSR.BIT.RDRFF == 0) {}//RDRf[" }
data = SCI1.RDR;//Mf[ "WK"dat aRs[
SCI1.SSR.BIT.RIRF = 0;//MIARDRNA void dal_init(void)
return data; {
} DA.DACR.BYTE 0x9f;//'IPDA
}
int write_buff2(cha r *p,int size)
{ void P1_init(void)
int i; {
i = write_buff(p,si  ze); P1.DDR= Oxff; // PlopJ
SendTX1(); }
return(i);
} void P2_init(void)
{
void sciO_init(void ) P2.DDR= 0x00; // P2pJ
{ }
int i
SCI0.SCR.BYTE= 0x00; void P4_init(void)
SCI0.SMR.BYTE= 0x00; {
SCI0.BRR = 51; //9600bps P4.DDR= Oxff; /I P4opd
for (i=0;i<1000;i++ ) {} }
SCI0.SCR.BYTE= 0x70; //Tx,RXLAML
SCI0.SSR.BYTE&= 0x80; // G[tONA void P5_init(void)
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P5.DDR= 0xff; // P5o0pJ

void PA_init(void)

{

PA.DDR= 0x00; // PApJ

void counter_init(v  oi d)

{

P2_init();
P4_init();
PB.DR.BIT.B3 = 1; // RSTAbecome High
PB.DR.BIT.B4 = 1; // RSTBbecomeHigh
itud_init();
itu2_init();

counter2_atnow = value_of_count erB();
counter2_IC_at now = counter2_IC;
counter2_ovf_a tn ow = counter2_ovf;

send_SCI0(0xc0); send_SG0 (0x03);
send_SCI0(1);
send_SCI0(0xcO0);

void request_HK(void )
{

unsigned char lastTerm

= tmp_cont_isOn + 2*threshold_a tnow + 8*selAPD_atnow;

send_SCI0(0xc0); send_SG0 (0x03);
send_SCI0(1);

send_SCI0_mod® te mpeatu re _atn ow);
send_SCIO_mod® hv_valu e_at now);

} send_SCI0_modX la stT er m);
send_SCI0(0xcO0);

void counter_ICclea r( void) }

{
PB.DR.BIT.B3 = 0; // RSTAbecome High void request_HK_viaUSB(void )
PB.DR.BIT.B4 = 0; // RSTBbecome High {

} unsigned char buff[4];

char lastTerm

void send_data(void ) = tmp_cont_isOn + 2*threshold_a tnow + 8*selAPD_atnow;

{ buffl0] = 1;
int countA, countB; buff[l] = temperature_atn ow
countA = value_of_count erA(); buff[2] = hv_value_atnow;
countB = value_of_count erB(); buff[3] = lastTerm;
write_buff2(bu  ff ,64); /* USBo*/

send_SCI0_mod@6 ount er 1_ovf >>8); }

send_SCI0_mod06 ount er 1_ovf);

send_SCI0_mod@6 ount A>>8); void request_Counter Aa(void )
send_SCI0_modQ0 ount A); {
send_SCI0_modG0ounter1_IC); send_SCI0(0xc0); send_SG0 (0x03);
send_SCI0(1);

send_SCI0_mod® counter 1_ovf_at now>38);
send_SCIO_mod®@ counter 1_ovf_ at now);
send_SCIO_mod® count er 1_at now>>8);

send_SCI0_mod06 ount er 2_ovf >>8) ;
send_SCI0_modQ0 ount er 2_ovf );
send_SCI0_mod6 ount B>>8);

send_SCI0_mod0 ount B); send_SCI0(0xc0);

send_SCI0_modG6 ounter2_IC) ; }
}

void request_Counter Aa_vi aUSKv oi d)

void send_data_viaUSRv oi d) {
{ unsigned char buff[4];

int countA, countB; buffl0] = 1;

unsigned char buff[10]; buff{l] = counterl_ovf_at now>§;

buff[2] = counterl_ovf_at now;
countA = value_of_count erA(); buff[3] = counterl_atnow>>8;

countB = value_of_count erB(); write_buff2(bu  ff ,64); /* USBo*

buff(0] = counterl_ovf>>8 ; }

buff[l] = counterl_ovf;

buff2] = countA>>8; void request_Counter Ab(void )

buff[3] = countA; {

buffl4] = counterl_IC; send_SCI0(0xc0); send_SG0 (0x03);
send_SCI0(1);

buff[5] = counter2_ovf>>8 ; send_SCI0_mod® count er 1_at now);

buff[6] = counter2_ovf; send_SCI0_mod® counter 1_IC_atn ow);

buff[7] = countB>>8; send_SCI0(0xc0);

buff[8] = countB; }

buff[9] = counter2_IC;
void request_Counter Ab_vi aUSRV oi d)

write_buff2(buf f, 64); /* USBo*/ {
unsigned char buff[3];
} buffl0] = 1;
buff[l] = counterl_atnow;
void data_request(v oi d) buff[2] = counterl_IC_atn ow
{ write_buff2(bu ff ,64); /* USBo*/
get_temperature () ; }
counterl_atnow = value_of_counte rA() ;
counterl_IC_atn ow = counterl_IC; void request_Counter Ba(void )
counterl_ovf_at now = counterl_ovf; {

send_SCI0(0xc0); send_SG0 (0x03);
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send_SCI0(1); get_temperatur e();
send_SCI0_mod@6 ount er 2_ovf _atn ow>>8) ;

send_SCI0_modQ0 ount er 2_ovf _atn ow); send_SCI0(0xc0); send_SQ0 (0x03);

send_SCI0_modQ0 ount er 2_atn ow>>8) ;
send_SCI0(0xc0);

void request_Counte rBa_vi aUSB(void )

send_SCIO_mod® 1) ;
send_SCI0_mod®@ te mpeatu re _atn ow);
send_SCI0_mod® hv_valu e_at now);
send_SCI0_mod®@ tmp_cont_ is Or);
send_SCI0_modX th res hold _atn ow);

{ send_SCI0_mod® selAPD_at now);
unsigned char buff[4]; send_data();
buffl0] = 1; send_SCI0_mod® gain_ at now);

buff[l] = counter2_ovf_at now->8;
buffl2] = counter2_ovf_at now
buff[3] = counter2_atnow>>8;
write_buff2(buf f, 64); /* USBo*/

void request_Counte rBb(void )

send_SCI0(0xc0);

void request_Allwith Gain_vi aUSHv oi d)

{

unsigned char buff[17];
data_request() ;

{ buff[0] =1;
send_SCI0(0xc0);s end_SG0 (0x 03); buff[1] = temperature_at now;
send_SCI0(1); buff[2] = hv_value_atnow;
send_SCI0_modQ06 ount er 2_atn ow); buff[3] = tmp_cont_isOn;
send_SCI0_mod@0 ount er 2_IC_at now); buff4] = threshold_atno w;
send_SCI0(0xc0); buff[5] = selAPD_atnow;

} buff[6] = counterl_ovf_a tn ow>>8;

buff{7] = counterl_ovf_a tnow
void request_Counte rBb_vi aUSB(void ) buff[8] = counterl_atnow >>8;

{ buff[9] = counterl_atnow;
unsigned char buff[3]; buff[10] = counterl_IC_at now;
buffl0] = 1; buff{11] = counter2_ovf_a tn ow>>8;
buff[l] = counter2_atnow; buff{12] = counter2_ovf_a tnow
buff2] = counter2_IC_atn ow; buff[13] = counter2_atnow >>8;
write_buff2(buf f, 64); /* USBo*/ buff[14] = counter2_atnow;

} buff[15] = counter2_IC_at now;

void request_All(vo id)
{

get_temperature () ;

send_SCI0(0xc0);s end_SQ0 (0x 03);
send_SCI0_modGQ);
send_SCI0_modG0 enperatu re_ at now);
send_SCI0_modGB v_valu e_atn ow);
send_SCI0_mod@0 mp cont_isOn);
send_SCI0_modQp hreshold _at now);
send_SCI0_modQ8 el AFD_at now);
send_data();

send_SCI0(0xc0);

void request_All_vi aUSRv oi d)
{
unsigned char buff[16];
data_request();

buff{16] = gain_atnow;
write_buff2(bu ff ,64); /* USBo*/

void hv_set(unsigned char data)

{

void gradual_hv_set_ ON(nsi gned char setValue) {

DA.DADRE data; //HVI5V*data/2 56
hv_value_atnow = data;
send_SCI0(0xc0); send_SQ0 (0x03);
send_SCI0(1);

send_SCI0_mod®X data) ;
send_SCI0(0xcO0);

gradual_hv_set _isOn = 1;
expected_hvValue = setValue;

send_SCI0(0xc0); send_SG0 (0x03);s end_SCI0(1) ;s end_SCI0(0xc0);

buff[0] =1; void gradual_hv_set_ OFF) {

buff[1] = temperature_at now gradual_hv_set _isOn = 0;

buff[2] = hv_value_atnow; send_SCI0(0xc0); send_SG0 (0x03);s end_SCI0(1) ;s end _SCI0(0xc0);
buff[3] = tmp_cont_isOn; }

buff[4] = threshold_atno w;

buff[5] = selAPD_atnow; void gradual_hv_set_ core(unsi gned char setValue)
buff[6] = counterl_ovf_a tnow>8; {

buff[7] = counterl_ovf_a tnow; unsigned char i;

buff[8] = counterl_atnow >>8, unsigned char hvValue;

buff[9] = counterl_atnow; send_SCI0(hv_val ue_at now);

buff[10] = counterl_IC_at now hvValue = hv_value_atnow;

buff[11] = counter2_ovf_a tnow>>8; if (setValue>hwval ue) {

buff[12] = counter2_ovf_a tnow; if (Oxffl=hvValue)  hv_set(hvValue+ 1);
buff[13] = counter2_atnow >>8 } else if (setValue==hwValue) {

buff(14] = counter2_atnow; gradual_hv_set _CFF();

buff[15] = counter2_IC_at now } else {

write_buff2(buf f, 64); /* USBo*/

void request_Allwit hGai n(void)
{

void gradual_hv_set_ org(unsig ned char setValue)
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unsigned char i; void gain_set_50()

unsigned char hvValue; {

send_SCIO(hv_valu e_at now); gain_atnow = 50;

hvValue = hv_value_atnow; send_SCI0(0xc0); send_SG0 (0x03);s end_SCI0(1) ;s end SCI0(0xc0);

if (setvalue>hwalue) { }

for (i=hvValueji<=s etVdue;i ++ {
hv_set(i); void tmp_cont(void)
wati_a_minite(4 0); {
if (i==0xff)  break; unsigned char advalue;

} unsigned char set_value;

} else { float hv,temp;
for (i=hvValue;i>=s etVdue;i -) { unsigned char gain;

hv_set(i);
wati_a_minite(4 0); AD.ADCSR.BYTE 0x28; //ANO P[h
if (i==0x00) break; while (AD.ADCSR.BIT.®FE=0) {}//ADI

} advalue = AD.ADDRA> 8;// ADMadvaluei[

}

} gain = gain_atnow; //QCX\

send_SClO(advalu e) ;

void wati_a_minite  (int i) temp = ADvaluetoTemp@dvalu e) ;

{ /lhv = TemptoHV(tempgain );
int jk; if (0==selAPD_atnow) {
for (j=0;j<i;j++) { hv = TemptoHVno156#i158Qube(te mp,gain );

for (k=0;k<Oxffff;k ++ {} } else if (1==selAPD_atnow) {

} hv = TemptoHVnol156z158Qube(te mp,gain );

} } else {

}

void eth_set(unsign ed char setValue) send_SCIO(hv); /ffor debug

{ if (hv>volMax) {
send_SCI0(0xc0);s end_SQ0 (0x 03); set_value = 255;
send_SCI0(1);se nd_SCI0(setValu e);/ /f or debug } else {
send_SCI0(0xc0); set_value = HVtoADvalue(hv);

}

if  (Ox30==setValue) { send_SCIO(set_valu e); //ffor debug
PB.DR.BIT.BO = 0; gradual_hv_set _ON(set _val ue);
PB.DR.BIT.B1 = 0; }
threshold_atnow = 0x30;

} else if (0x31l==setValue) { float ADvaluetoTemp(nsig ned char advalue) {
PB.DR.BIT.BO = 1; float vcc, voltage, temperature;
PB.DR.BIT.B1 = 0; voltage = AVref*advalue/2 55.;
threshold_atnow = 0x31; temperature = 26.64*voltage -50.06;

} else if (0x32==setValue) { return temperature;

PB.DR.BIT.BO = 0; }

PB.DR.BIT.B1 = 1;

threshold_atnow = 0x32; float TemptoHVnol56a158Square (f lo at temp,unsigned char gain) {
} else if (0x33==setValue) { float a,b,c;

PB.DR.BIT.BO = 1; if (30==gain) {

PB.DR.BIT.B1 = 1; a = 0.000538331030(88785;

threshold_atnow = 0x33; b = 0.822084459400044;

} c = 358.574658065267;

} } else if (50==gain) {

a = 0.001290069509%322;

unsigned char get_temperatu re( ) b = 0.85583289688492;

{ c = 381.75799253569
unsigned char advalue; }

AD.ADCSR.BYTE 0x28; //ANO P[h return (a*temp*temp + b*temp + c);

while (AD.ADCSR.BIT.®FE=0) {}//ADI }

advalue = AD.ADDRA> 8;// ADMadvaluei[

temperature_atn ow = advalue; float TemptoHVnol156a158Cibe(f lo at temp,unsigned char gain) {

return  advalue; float ab,c,d;

} if (30==gain) {

a = 6.32991458881554e-05;

void show_temperature () b = 0.002211380867®532;

{ c = 0.793148134673%1,;
send_SCI0(0xc0);s end_SG0 (0x 03); d = 358.2197297222(;
send_SCI0_modGQ et _t enperat ure()) ; } else if (50==gain) {
send_SCI0(0xc0); a = 0.00010611042949764;

} b = 0.00416349348841085;

c = 0.8139571643885/1;

void gain_set_30() d = 381.34623049457%;

{ }
gain_atnow = 30; return (a*temp*temp*t enp + b*temp*temp + c*temp + d);
send_SCI0(0xc0);s end_S@0 (0x 03); send_SCI0(1); send_SCI0(0xc0); }

}

83



float

float

float

float

float

float

float

TemptoHV(float temp,float gain) {
float facA,facB;
if (40<=temp) {
} else if (30<=temp && temp <40) {

facB = (temp-30)/10.;
facA = (40-temp)/10.;
return
(facA*spl3252_g ai n_HV 30(gain) + facB*spl3252_g ai n_H/_40(gai n));
else if (20<=temp && temp <30) {
facB = (temp-20)/10.;
facA = (30-temp)/10.;
return
(facA*spl3252_g ai n_HV 20(gai n) + facB*spl3252_g ai n_H/_30(gai n));
else if (10<=temp &&temp <20) {
facB = (temp-10)/10.;
facA = (20-temp)/10.;
return
(facA*spl3252_g ai n_HV 10(gai n) + facB*spl3252_g ai n_H/_20(gai n));
else if (O<=temp &&temp <10) {
facB = (temp-0)/10.;
facA = (10-temp)/10.;
return
(facA*spl3252_g ain_HV 0(gain) + facB*spl3252_gain _HV 10(gain)) ;
else if (-10<=temp &&temp <0) {
facB = (temp-(-10))/1 O.;
facA = (0-temp)/10.;
return
(facA*spl3252_g ain_HV mD(gain) + facB*spl3252_gain_HV 0(gain));
else if (-20<=temp &&temp <-10) {
facB = (temp-(-20))/1 O.;
facA = (-10-temp)/10. ;
return

-

-

—

—

—

(facA*spl3252_g ai n_HV m®(gain) + facB*spl3252_ga in_HV mi0(gain)) ;

—

else if (-30<=temp &&temp <-20) {
facB = (temp-(-30))/1 O.;

facA = (-20-temp)/10. ;

return

(facA*spl3252_g ai n_HV m®(gain) + facB*spl3252_ga in_ HV n20(gai n)) ;

-

else if (-40<=temp &&temp <-30) {
facB = (temp-(-40))/1 O.;

facA = (-30-temp)/10.

return

(facA*spl3252_g ai n_HV m#(gain) + facB*spl3252_ga in_HV n80(gain)) ;

else if
else {

-

(temp < -40) {

-

unsigned char HVtoADvalue(float hv) {

return  (255.*hv/ivolMa x);

spl3252_gain_HV_m0 (float g) {

return (10.3946*g*g*g -93.5907*g*g +322.044*g -130.031);

spl3252_gain_HV_n80 (float g) {

return (20.1367*g*g*g -150.939*g*g +432.398*g -163.054);

spl3252_gain_HV_n20 (float g) {

return (16.3257*g*g*g -136.618*g*g +421.263*g -129.814);

spl3252_gain_HV_ni0 (float g) {

return (40.0891*g*g*g -256.881*g*g +613.734*g -191.697);

spl3252_gain_HV_0 (float @) {

return (72.4753*g*g*g -388.269*g*g +785.809*g -229.786);

spl3252_gain_HV_10 (float g) {

return  (110.885%g*g*g -511.824*g*g +915.251*g -239.177);

float spl3252_gain_HV_2 (float g) {

return (252.616*g*g*g -912.847*g*g +1289.92*g -317.87);
}

float spl3252_gain_HV_3 (float g) {

return  (195.301*g*g*g -829.402*g*g +1287.4*g -296.657);
}

float spl3252_gain_HV_40 (float @) {

return  (250.777*g*g*g  -980.164*g*y +1440.53*y -302.337);
}

void tmp_cont_on(voi d) {
send_SCIO(Oxff ); // for
tmp_cont_isOn = 1;

debug

send_SCI0(0xc0); send_SG0 (0x03);s end_SCI0(1) ;s end_SCI0(0xc0);

void tmp_cont_off(vo id)
{
send_SCI0(0x00); // for
tmp_cont_isOn = 0;

debug

send_SCI0(0xc0); send_SQ0 (0x03) ;s end_SCI0(1) ;s end SCIO(0xc0);

void apd_on_a(void)

{
send_SCI0(0x0a); // for
PB.DR.BIT.B2 = 0;
selAPD_atnow = O;

debug

send_SCI0(0xc0); send_SQ0 (0x03) ;s end_SCI0(1) ;s end SCIO(0xc0);

void apd_on_b(void)

{
send_SCI0(0x0by); // for
PB.DR.BIT.B2 = 1;
selAPD_atnow = 1;

debug

send_SCI0(0xc0); send_SG0 (0x03);s end_SCI0(1) ;s end_SCI0(0xc0);

unsigned int value_of_count erA(void )
{

unsigned int countVal;

unsigned int upperVal;

unsigned char lowerVal,

unsigned char q1,92,93,94;

ql = P8.DR.BIT.BO;

g2 = P8.DR.BIT.B1;

q3 = P8.DR.BIT.B3;

q4 = P8.DR.BIT.B4;

upperVal = ITUL.TCNT;

lowerval = gl + 2*q2 + 4*q3 + 8*q4;

countVal = upperVal;

counterl_IC

return countVal;

= lowerVal;

unsigned int value_of_count erB(void )
{
unsigned int countVal;
unsigned int upperVval;
unsigned char lowerVal,
unsigned char q1,92,93,94;
upperVal = ITU2.TCNT;
ql = PADR.BIT.B2;
g2 = PA.DR.BIT.B3;
q3 = PA.DR.BIT.B4;
q4 = PA.DR.BIT.B5;

lowerval = gl + 2*q2 + 4*q3 + 8*q4;
countVal = upperVal;
counter2_IC = lowerVal;

return countval;

84



void reset_counterA (v oi d)

{
send_SCI0(0x00);/ /f or debug
PB.DR.BIT.B3 = 0; // RSTAbecomeLow
wati_a_minite(1 );
PB.DR.BIT.B3 = 1; // RSTAbecomeHigh
counterl_IC = 0;
ITULTCNT = 0;
counterl_ovf = 0;

send_SCI0(0xc0);s end_SQ0 (0x 03);
send_SCI0(1);
send_SCI0(0xc0);

void reset_counterB (v oi d)

{
send_SCI0(0x00);/ /f or debug
PB.DR.BIT.B4 = 0; // RSTBbecomeLow
wati_a_minite(1 );
PB.DR.BIT.B4 = 1; // RSTBbecome High
counter2_IC = 0;
ITU2.TCNT = 0;
counter2_ovf = 0;

send_SCI0(0xc0);s end_SQ0 (0x 03);
send_SCI0(1);
send_SCI0(0xc0);

void reset_counterA Il (void)
{
reset_counterA( );
reset_counterB( );

void USB_init(void)

{
InitUSB();
INTC.ISCR.BYTE&= (-1"0x20);
INTC.IER.BYTE |= 0x20;
set_imask_ccr(0 );

}

void H8init(void)

{
BSC.ABWCR.BYEEOX06; /* 8bit BUSMODE/
P1.DDR= Oxff; /* all OuT*
P6.DDR= Oxff; /* all OUT*
P8.DDR= 0x04; /* IN except P82 *
PB.DDR= 0xff; /* all ouT¥
P5.DDR= Oxff;

AD.ADCSR.BYTE 0x33; /*auto scan mode*/

PA.DDR= 0x00;

void toUSBofficeAdmin is tr ator (char buff[64])

{
unsigned char data;
unsigned char redundantCommead;
unsigned char value;
char answer[64];
int k;
for (k=0;k<64;k++) {
answer[k] = 0;
}

answer[0] = 1;

data = buff[0];

if (data==0x99) {

PB.DR.BYTE= 0x00; //LED all ON
write_buff2(ans we, 64); /* USBo*/
} else if (data==0x31) {

PB.DR.BYTE= Oxff; //LED all OFF
send_SCI0(1);

write_buff2(an swer,6 4); /* USBo*/
} else if (0x32==data) {
redundantCommad = buff[1];

if (0x32==redundantComrmand) {
value = buff2];

hv_set(value);

write_buff2(an swer,64); /* USBo*/
}

} else if (0x33==data) {
redundantCommad = buff[1];

if (0x33==redundantCommand) {
value = buff[2];

gradual_hv_set _ON(value );
write_buff2(an swer,6 4); /* USBo*/
}

} else if (0x34==data) {
tmp_cont_on();

write_buff2(an swer,6 4); /* USBo*/
} else if (0x35==data) {
tmp_cont_off() ;

write_buff2(an swer,64); /* USBo*/
} else if (0x36==data) {
apd_on_a();

write_buff2(an swer,64); /* USBo*/
} else if (0x37==data) {
apd_on_b();

write_buff2(an swer,6 4); /* USBo*/
} else if (0x38==data) {

value = buff[1];

eth_set(value)

write_buff2(an swer,6 4); /* USBo*/
} else if (0x39==data) {
reset_counterA () ;

write_buff2(an swer,64); /* USBo*/
} else if (Ox3a==data) {
reset_counterB () ;

write_buff2(an swer,6 4); /* USBo*/
} else if (Ox3b==data) {
reset_counterA Il () ;

write_buff2(an swer,6 4); /* USBo*/
} else if (Ox40==data) {
data_request() ;

} else if (Ox4l==data) {
request_HK();

request_HK_via USB();

} else if (Ox42==data) {
request_Counte rAa();
request_Counte rAa_vi aUS();

} else if (0x43==data) {
request_Counte rAb();
request_Counte rAb_vi aUS();

} else if (Ox44==data) {
request_Counte rBa();
request_Counte rBa_vi aUS();

} else if (Ox45==data) {
request_Counte rBb();
request_Counte rBb_vi aUS();

} else if (Ox46==data) {
gain_set_30();

write_buff2(an swer,64); /* USBo*/
} else if (Ox47==data) {
gain_set_50();

write_buff2(an swer,6 4); /* USBo*/
} else if (0x50==data) {
request_All();

request_All_vi alBK) ;

} else if (0x51==data) {
request_Allwit hGai n();
request_Allwit hGai n_via USB();

} else if (0x70==data) {
send_SCI0(0xc0); send_S@0 (0x03);
send_data();

send_SCI0(0xc0);
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send_data_viaUSB();
write_buff2(ans we, 64); /* USBo*/
} else if (0x90==data) {
gradual_hv_set_ OF();
write_buff2(ans we, 64); /* USBo*/
} else if (OxaO==data) {
tmp_log_on();

write_buff(answ er,64);/ * USBo*/
} else if (Oxal==data) {
tmp_log_off();

write_buff(answ er,64);/ * USBo*/
}

void CheckPort(void ) {
char q1,92,93,94,95 ,q6,q97,98;
ql = P8.DR.BIT.BO;

q2 = P8.DR.BIT.B1;

q3 = P8.DR.BIT.B3;

q4 = P8.DR.BIT.B4;

q5 = PA.DR.BIT.B2;

q6 = PA.DR.BIT.B3;

q7 = PA.DR.BIT.B4;

q8 = PA.DR.BIT.B5;
send_SCI0(ql);
send_SCI0(g2);
send_SCI0(q3);
send_SCI0(g4);
send_SCI0(g5);
send_SCI0(g6);
send_SCI0(q7);
send_SCI0(g8);

}

void visual_scaler_ STAR(void) {
PB.DR.BIT.B5 = 0;

PB.DR.BIT.B5 = 1;

PB.DR.BIT.B5 = 0;

send_SCI0(1);

}

void visual_scaler_ STORvoid) {
PB.DR.BIT.B6 = O;

PB.DR.BIT.B6 = 1;

PB.DR.BIT.B6 = 0;

send_SCI0(1);

}

void visual_scaler_ RESET(void) {
PB.DR.BIT.B7 = 0;

PB.DR.BIT.B7 = 1,

PB.DR.BIT.B7 = 0;

send_SCI0(1);

}

void KEK_send_datafoid ) {
send_data();
visual_scaler_S TQP();

}

void KEK_reset(void ) {
reset_counterAl 1( );
visual_scaler R EET) ;
}

void KEK_start(void ) {
reset_counterAl 1( );
visual_scaler_S TART) ;
}

void tmp_log(void)  {

request_All();
request_All_vi alBK) ;
}

void tmp_log_on(void ) {
tmp_log_isON = 1;
}

void tmp_log_off(voi d) {
tmp_log_isON = 0;
}

void abort(void)
{

send_SCI0(0);

}

intprg.c

extern unsigned int i

extern unsigned int iTemp;

extern unsigned int iHV;

extern unsigned char tmp_cont_isOn;
extern unsigned char gradual_hv_set _is On
extern char expected_hvValue;

extern unsigned int counterl_ovf;

extern unsigned int counter2_ovf;

extern unsigned char tmp_log_isON;

#include “iodefine.h"
#include <machine.h>
#pragma section  IntPRG

__interrupt(ve ct=7) void INT_NMI(void) {/* sleep(); */}

__interrupt(ve ct=8) void INT_TRAP1(void) {/* sleep();
__interrupt(ve ct=9) void INT_TRAP2(void) {/* sleep();
__interrupt(ve ct=10) void INT_TRAP3(void {/* sleep();
__interrupt(ve ct=11) void INT_TRAP4(void {/* sleep();
__interrupt(ve ct=12) void INT_IRQO(void) {/* sleep();
__interrupt(ve ct=13) void INT_IRQ1(void) {/* sleep();
__interrupt(ve ct=14) void INT_IRQ2(void) {/* sleep();
__interrupt(ve ct=15) void INT_IRQ3(void) {/* sleep();
__interrupt(ve ct=16) void INT_IRQ4(void) {/* sleep();
__interrupt(ve ct=17) void INT_IRQ5(void) {

usb_int();

}

__interrupt(ve ct=20) void INT_WOVI(void) {/* sleep();
__interrupt(ve ct=21) void INT_CMI(void) {/* sleep();

__interrupt(ve ct=24) void INT_IMIAO(void ) {

if (0 == (iTemp%50)) {

if (1==tmp_cont_is Or) tmp_cont();

if (1==tmp_log_isON) tmp_log();

}

ITUO.TSR.BIT.I MRA = 0;//IMFAtONA

iTemp++;

}

__interrupt(ve ct=25) void INT_IMIBO(void ) {/* sleep();
__interrupt(ve ct=26) void INT_OVIO(void) {

/ldo nothing. OVFinterution is not permitted.

__interrupt(ve ct=28) void INT_IMIAL(void ) {
ITULTSR.BIT.I MR = 0;//IMFAtONA

}

__interrupt(ve ct=29) void INT_IMIB1(void ) {/* sleep();
__interrupt(ve ct=30) void INT_OVI1(void) {
ITUL.TSR.BIT.OVF = 0;//OVFtONA

counterl_ovf++ ;

}

86

*}
*f

>

*}
*}y

*1}

*



__interrupt(vec  t=32) void INT_IMIA2(void ) {
ITU2.TSR.BIT.IMFA = 0;/IMFAtONA
}
/I vector 33 IMIB2
__interrupt(vec t=33) void INT_IMIB2(void ) {/* sleep(); */}
/I vector 34 OVI2
__interrupt(vec  t=34) void INT_OVI2(void) {
ITU2.TSR.BIT.OW = 0;//OVFtONA
counter2_ovf++;
}
__interrupt(vec t=36) void INT_IMIA3(void ) {

if (0 == (iHV%100)) {

if (1==gradual_hv _set_i sOn)
gradual_hv_set_ core (e xpect ed_hvVal ue);

}

ITU3.TSR.BIT.IMFA = 0;//IMFAtONA

iHV++;
}
__interrupt(vec t=37) void INT_IMIB3(void ) {/* sleep(); */}
__interrupt(vec  t=38) void INT_OVI3(void) {/* sleep(); */}
__interrupt(vec t=40) void INT_IMIA4(void ) {/* sleep(); */}
__interrupt(vec t=41) void INT_IMIB4(void ) {/* sleep(); */}
__interrupt(vec t=42) void INT_OVI4(void) {/* sleep(); */}
__interrupt(vec t=44) void INT_DENDOA(val) {/* sleep(); */}
__interrupt(vec t=45) void INT_DENDOB(val) {/* sleep(); */}
__interrupt(vec t=46) void INT_DEND1A(val) {/* sleep(); */}
__interrupt(vec t=47) void INT_DEND1B(val) {/* sleep(); */}
__interrupt(vec  t=52) void INT_ERIO(void) {
SCI0.SSR.BYTE&= 0xc7; // clear error flag
}
__interrupt(vec  t=53) void INT_RXIO(void) {

unsigned char data;

unsigned char redundantCommand;

unsigned char value;

data = receive_SCIO() ;

if (data==0x30) {

PB.DR.BYTE= 0x00; //LED all ON
} else if (data==0x31) {
PB.DR.BYTE= Oxff;, //LED all OFF
} else if (0x32==data) {
redundantCommath = receive_SCI0();
if (0x32==redundant Canrand) {
value = receive_SCIO0();
hv_set(value);

} else {

value = receive_SCIO0();

}

} else if (0x33==data) {
redundantCommath = receive_SCI0();
if (0x33==redundant Canrand) {
value = receive_SCIO();
gradual_hv_set_ ONv al ue);

} else {

value = receive_SCIO0();

}

} else if (0x34==data) {
tmp_cont_on();

} else if (0x35==data) {
tmp_cont_off();

} else if (0x36==data) {
apd_on_a();

} else if (0x37==data) {
apd_on_b();

} else if (0x38==data) {

value = receive_SCIO0();
eth_set(value);

} else if (0x39==data) {
reset_counterA( );

} else if (Ox3a==data) {
reset_counterB( );

} else if (0Ox3b==data) {
reset_counterAl I( );

} else if (0Ox40==data) {
data_request();

} else if (Ox4l==data) {

request_HK();

} else if (Ox42==data) {

request_Counte rAa();

} else if (0x43==data) {

request_Counte rAb();

} else if (Ox44==data) {

request_Counte rBa();

} else if (Ox45==data) {

request_Counte rBb();

} else if (Ox46==data) {

gain_set_30();

} else if (Ox47==data) {

gain_set_50();

} else if (0x50==data) {

request_All();

Jelse if (Ox51==data) {

request_Allwit hGai n();

} else if (0x60==data) {

show_temperature () ;

} else if (0x70==data) {

send_SCI0(0xc0); send_SQ0 (0x03);
send_data();

send_SCI0(0xc0);

} else if (0x80==data) {

send_SCI0(0xc0); send_S@0 (0x03);
CheckPort();

send_SCI0(0xc0);

} else if (0x90==data) {

gradual_hv_set _GFF) ;

} else if (0x8l==data) {

send_SCI0(0xc0); send_S@0 (0x03);
KEK_send_data(;

send_SCI0(0xc0);

} else if (0x82==data) {

send_SCI0(0xc0); send_S@0 (0x03);
KEK_reset();

send_SCI0(0xc0);

} else if (0x83==data) {

send_SCI0(0xc0); send_S@0 (0x03);
KEK_start();

send_SCI0(0xc0);

} else if (0x84==data) {

send_SCI0(0xc0); send_S@0 (0x03);
visual_scaler_ STARI();

send_SCI0(0xc0);

} else if (0x85==data) {

send_SCI0(0xc0); send_S@0 (0x03);
visual_scaler_ STOR) ;

send_SCI0(0xc0);

} else if (0x86==data) {

send_SCI0(0xc0); send_Sa0 (0x03);
visual_scaler_ RESET();

send_SCI0(0xc0);

} else if (OxaO==data) {

send_SCI0(0xc0); send_S@0 (0x03);
tmp_log_on();

send_SCI0(0xc0);

} else if (Oxal==data) {

send_SCI0(0xc0); send_S@0 (0x03);
tmp_log_off();

send_SCI0(0xc0);

}

}

__interrupt(ve ct=54) void INT_TXIO(void) {/*
__interrupt(ve ct=55) void INT_TEIO(void) {/*
__interrupt(ve ct=56) void INT_ERI1(void) {
SCI1.SSR.BYTE&= 0xc7; /| clear error flag
}

__interrupt(ve ct=57) void INT_RXI1(void) {}
__interrupt(ve ct=58) void INT_TXI1(void) {/*
__interrupt(ve ct=59) void INT_TEl1l(void) {/*
__interrupt(ve ct=60) void INT_ADI(void) {/*
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dbsct.c

#pragma section $DSEC
static const struct {
char *rom_s;
/* Start address of the initialized data section in ROMY/
char *rom_e;
/* End address of the initialized data section in ROM */
char *ram_s;
/* Start address of the initialized data section in RAMY
JIDTBL[= {
{__sectop("D"), __secend("D"), __sectop("R")} ,
h
#pragma section $BSEC
static const struct {
char *b_s;

/* Start address of non-initialize d data section */

char *b_e;

/* End address of non-initialize ~ d data section */
IBTBL[= {

{__sectop("B"), __secend("B")} ,
h

sbrk.c

#include <stdio.h>

#include “sbrk.h"

#pragma pack 2

static union {

short  dummy;

char heap[HEAPSIZE] /* sbrk */
}heap_area ;

#pragma unpack

static char *brk=(char *)&heap_area;

/************** Kk kk kk kk kk kk kkk kk kk kk kk kk kkk kk kk kk kok kk ok ko */
I*  sbrk:f[*o */
* MNIFtARXij
* -1 isj */
ikttt ok ek ok kK K ik kk ok R ek ok ok Sk Sk ok ek ek bk K
extern char *sbrk(int size) /* tTCY */
{

char *p ;

if (brk+size>heap _are a.h eap+HEARSIZE)
*I "FbN */

return (char *)-1

p=brk ; * ot */
brk += size ; I* 1AhXXV ¥/
return p ;

}

resetprg.c

#include <machine.h>
#include <_h_c_lib.h>
#include “stacksct.h"

extern void main(void);

#pragma section ResetPRG

__entry(vect=0 ) void PowerON_Reset(oi d)
{

set_imask_ccr(0 );

_INITSCT();

set_imask_ccr( 0);

main();

sleep();

}

USB.C

#include <stdio.h>
#include <string.h>
#include "usbn9602.h"

static  void RegisterSet();
static  void ResetUSB();
static void WakeupUSB();

static  void rx0();
static  void rx1();
static  void tx0();
static  void tx1();
static  void nakoO();
static  void nakol();
static  void nakiO();
static  void nakil();

static  void clrfeature();

static  void setfeature();

static  void getdescriptor()

static void send_desc_sub(void *ptrint  size);
static void send_desc();

static  void getstatus();

static  void setconfiguratio n();

static void SetStallUSB(int  adr);
static  void ClearStallUSB(i nt adr);
static  void FlushRXC(int no);

static  void FlushTXC(int no);

static void TxTogle(int no);

static  void WriteUSB(int adr,int data);
static  unsigned char ReadUSB(int adr);
static int ReadUSBBurst(int adr,int adr2,char *buff,int
static int WriteUSBBurst(int adr,int adr2,char *buff,int

e e ¥

static int SendTX1();

T
int get_inbufflen(  void) ;

void init_usbbuff(vo id) ;

int write_inbuff(c har *p,int size);
int get_outbufflen (v oid );

int write_buff(cha r *p,int size);

int read_outbuff(c har *p,int size);
e
void IRQ5_disable();

void IRQ5_enable();

static  unsigned char usbevent;

I* USBCxg*/

static  unsigned char SETADDR;
I*  AhXZbg*/

static  unsigned char configno;
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/% RIBO[VNOY 0x02, /* address (OUT)¥

static  unsigned char usbbuff[64]; 0x02, /* attributes (BULK)*/

/* obt@*/ 0x40,0x00, /* max packet size (64)*/
static unsigned char rx1buff[64]; 255, /* interval  (ms)*/

static unsigned char rx2buff[64]; 7, /* length of this desc.*/
static  unsigned char STALLD; 5, /* ENDPOINTescriptor*/

/* ECP* 0x83, /* address (IN)*/

static unsigned char DATAO_1; 0x02, I+ attributes (BULK)*/

/¥ USB_TXTGLtO*/ 0x40,0%00, /* max packet size (64)*
static char senddesc; 255, /* interval  (ms)*/

* 1 = fBXNvM*/ }

static int desc_size;
/% fBXNVAMTCY/

static char *desc_ptr; static const char lang_datal] = {
[x BXNVA|CA */ 4394 /¥ LANGID(English)*/

h
static const unsigned char static const char mfg_str[] = {
epctbl[8] = 18,3,
{USB_EPCO,USBPEL, UB_ERC2USB_ERC3USB ERC4USB BPG, USBEP®G, UB_EPQ}; 'U'0,S'0'B ', 0,
static int txcreg[4] = {USB_TXCO,USBXQ,USB TX@, UB_TXG}; ' 0, T,0'E, 0,'S',0, T',0,
static int rxcreg[4] = {USB_RXCO,USBXR,USB RXQ, UB_RXG}; I8
*- - i e N static const char nbr_str] = {
static const unsigned char dev_desc[] = { 8,3,
0x12, /* length of this desc.*/ '1',0,",0,'0 0,
0x01, /¥ foCXEfBXNvA 1%/ }
0x00,0x01, /* USBVersion 1.0%
0x00, /* device class NX*/ static const char int_str] ={
0x00, /* device subclass*/ 34,3,
0x00, /* device protocol*/ 'U',0,'s',0,'B ' 0," 0,
0x08, /* EPOpPbgTCY*/ 'T,0,'E',0,'S ' 0, T ,0,
Oxfe,0xff, /* vendor ID Tv*/ ' 0,'P,0,'R', 0,'0' 0, G0, R0, 'A', 0,'M", O,
0x10,0x00, /* product ID*/ I8
0x01,0x00, I* revision  ID*/
0x01, /* index of manuf. string*/ static  void wait(int c)
0x01, /* index of prod. string*/ {
0x02, /* index of ser. # string*/ int i
0x01 /¥ bNumConfiguraio ns*/ for(j=0jj<cij+  +)
h {

for(i=0;i<0x68  2;i ++)
/¥ RtBO[VIBXNVA */ {
static const unsigned char cfg_desc[] = { }
0x09, /* length of this desc.*/ }
0x02, /¥ RtBO[VEfBXNv"*/ }
9+9+7*3,
% CMtF[X” e e e TS|
Gh|CgfBXNvAv CFG+ IF + EP*3 */ I* UsSB*
0x00, it void InitUSB()
0x01, [* CAtF[X 1%/ {
0x01, /* RtBO[V 1%/ init_usbbuff() ;
0x00, /* index of config. string*/ ResetUSB();
0x80, /* attr..  self powered D6=d*/ RegisterSet();
300, /* ;max power (100 mA)*/ WakeupUSB();
0x09, /* length of this desc.*/ }
0x04, /* INTERFACHlescriptor*/
0x00, /* interface  number*/ static void RegisterSet()
0x00, /* alternate  setting*/ {
0x03, /* # of (non 0) endpoints*/ STALLD= 0;
0x00, /* interface  class*/ senddesc = 0;
0x00, /* interface  subclass*/ DATAOQ_1= 0;
0x00, /* interface  protocol*/ SETADDR 0;
0x03, /* index of intf.  string*/
WriteUSB(USB_RRUSB AD EN#0); /* AhX*/

[*static  const unsigned char endp_desc[] = {*/ WriteUSB(USB_E®@, USBEP_EN; /* EPO */
/* pipe 0 */ WriteUSB(USB_NKMEK,USB NAK D) ; /* NAKMASK *
7, [* length of this desc.*/ WriteUSB(USB_XNBKUSB_TXFI F@+USB_TXAF O1SB TXF| F@+USB_TXAF O3;
5, /* ENDPOINTescriptor  */ /¥ TX MASK */
0x81, /* address (IN)*/ WriteUSB(USB_RNMBKUSB_RXF| F@+USB_RKAF ORUSB RXFI FR+UB_RXHF O3;
0x02, /* attributes (BULK)*/ /* RXMASK *
0x40,0x00, /¥ max packet size (64)*/ WriteUSB(USB_BTMEK,USB SD3+USB RESH_A); /* ALT MASK ¥/
255, I interval  (ms)*/ WriteUSB(USB_MBKUSB_INTR E+USB RX EVHUSB_NAG+EB TX_EWBB ALT);
7, /* length of this desc.*/ I* MAIN MASK */
5, /* ENDPOINTHescriptor*/ FlushTXC(0);
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FlushRXC(1);
FlushTXC(1);
WriteUSB(USB_T&10);
WriteUSB(USB_RX1,0);

WriteUSB(USB_RXQUSB RX_EN), /* RXO0 *

}

static void ResetUSB()

{
WriteUSB(USB_MCORLUSB SRSFBB VGB; /* USBZbg3.3V */
wait(100); /* 100msec*/

WriteUSB(USB_MORLUSB | NT L_PHUB_VE);
/* active low push pull */

WriteUSB(USB_GONF, UB_CLKDIV-1); /* 48MHz/4 = 12MHz*/

static  void WakeupUSB()

{

WriteUSB(USB_NSRUSB GPR ST); /* ¥/
WriteUSB(USB_MORLUSB | NT L_P+USB_NA+LSB VGE;
/* USB */

/* USB|Gf™\ ¥
I [hAXe["XWXA*/

Y — e e e e e e e e e e e e o e e e e e o K]

/* UsSB*

#ifdef _ GNUC__

void usb_int() __attribute__ ((interrupt_han dler)) ;

#endif

void usb_int()

{
unsigned char nakevent,rxeve nt,t xevent,al tevent;
char reg;

usbevent = ReadUSB(USB_EM);

if( usbevent & USB_NAK
{
nakevent = ReadUSB(USB_NAK
if(  nakevent & USB_NAK_OQ

{
nako0();
}
if(  nakevent & USB_NAK_O1
{
nakol();
}
else if( nakevent & USB_NAK_IQ
{
nakio();
}
else if( nakevent & USB_NAK_I])
{
nakil();
}
}
else if( usbevent & USB_RX_EY
{
rxevent = ReadUSB(USB_RY;
if( rxevent & USB_RXFIFOQ
{
rx0();
}
else if( rxevent & USB_RXFIFO}
{
rx1(0);
}
}
else if( usbevent & USB_TX_EY
{

txevent = ReadUSB(USB_TXE
if(  txevent & USB_TXFIFOQ

tx0();

else if( txevent & USB_TXFIFO)

tx1();

}
else if( usbevent & USB_ALT)
{
altevent = ReadUSB(USB_AEV);
if( altevent & USB_RESET_A

/% Zbg */
RegisterSet();
WakeupUSB();

else if( altevent & USB_SD3
I* TXyh*/
WriteUSB(USB_ATMEK,USB RESUNE_ AHUSBREET_A);
/¥ ALTMSK  */
WriteUSB(USB_RSR,USBSUS ST);
I* *

else if( altevent & USB_RESUME)A
W[
WriteUSB(USB_BTMEK,USB SD3+USB RESH_A);

¥ ALTMSK ¥/

WriteUSB(USB_RSR,USBCPR ST);
* W

RXCxg

/* RXO(system) */
/)\'
NGXgR[h
0 byte
D7 ... f[* 0=zXg->foCX, 1=foCX->zXg
D6-D5 ... “Cv
oW, L:INX, 2x_ , 3\
D4-DO.. M
0:foCX , L:ICMtFCX , 2:Gh|Cg , 3:
1 byte
NGXg
2 byte
value
2 byte
index
2 byte
length
*
static  void rx0()
{
unsigned char rxstat;
rxstat = ReadUSB(USB_80;
if(  rxstat & USB_SETUP_RX
{
ReadUSBBurst(l$B_RXOQUSB RX,( char*) usbbuff ,8);
FlushRXC(0);
FlushTXC(0);
ClearStallUSB( USBEPQ@);
if(  (usbbuff0] & Ox60) ==0)

* WNGXY

90



switch( usbbuff[1] ) rxstat = ReadUSB(USB_8%X; /* RX1Xe[*X*/

{ if(  I(rxstat & (USB_SETUP_RX®B RXERR)) )
case USB_CLEAR_FERE : /¥ SETUP,ERRORpPhg
clrfeature();
break; {
case USB_GET_CONBRBTION : [x zXgf[°"™m */
WriteUSB(USB_TRQc onfig no); cnt = ReadUSBBurst(UB_RXOLUSBRXSL( char*)r x1buff ,64);
break; I FIFOf[» */
case USB_GET_DESERR:
getdescriptor() write_inbuff((  char* )r x1buff ,c nt) ;
break; /¥ Oobt@*/
case USB_GET_STATUS
getstatus(); }
break; FlushRXC(1); I* obt@tbV */
case USB_GET_INTERE : WriteUSB(USB_RQ, USBRX_EN;  /* M*
WriteUSB(USB_TXQ0 ); }
break;
case USB_SET_ADDRES e e el il |
WriteUSB(USB_EBQUSB DF); /¥ RX2M(not use) */
SETADDR usbbuff[2]JUSB _AD EN static  void rx2()
WriteUSB(USB_FR, SETADDR {
break; unsigned char rxstat;
case USB_SET_CONBRBTION : rxstat = ReadUSB(USB_8%;
setconfiguratio  n(); }
break;
case USB_SET_FEARJR /
setfeature(); TXCxg
break; /
case USB_SET_INTERE : /¥ TX0 MI */
if(  usbbuff2] != 0) static  void tx0()
SetStallUSB(USB_BEP®) ; {
break; unsigned char txstat;
default : txstat = ReadUSB(USB_$U;
ot ow if(  (txstat & USB_ACK_STAB& (txstat & USB_TX_DONE)
SetStallUSB(USB_EPQ@); {
break; I* ok *
} FlushTXC(0);
} if(  senddesc )
else if( (usbbufff0] &O0x60) == 0x20 ) {
{ send_desc();
I* NXNGXg/ TxTogle(0); /* TXOM*/
SetStallUSB(USB_EP®) ; }
} else
else if( (usbbufff0] &O0x60) == 0x40 ) {
{ WriteUSB(USB_R®, USBRX_EN; /* RXOMY/
I* x_NGXg*/ }
SetStallUSB(USB_EP®) ; }
} }
else
x [* TXIMI*/
SetStallUSB(USB_EPQ) ; static  void tx1()
} {
DATAO_1= 1; unsigned char txstat;
/* SETUP LWDATA1M txstat = ReadUSB(USB_SXj;
if(  (txstat & USB_ACK_STAB& (txstat & USB_TX_DONE)
TxTogle(0); {
} ”*
else MIMf[*M
{ Mf[*AHOST00Cg
if( senddesc ) */
{ }
senddesc = 0; else
} {
FlushTXC(0); *
WriteUSB(USB_RXQUSB RX EN); TCYsA
}
} *
}
[Femmmeeeeeee- B e }
/¥ RX1IM*
static  void rx1() /
{ NAKCxg
int cnt; |
unsigned char rxstat; I*
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NAKCXgAG[M
NAKOENABLEAO
*/

static  void nakoO()
{

}

static  void nakol()
{

}

static  void nakiO()
{

}

static void nakil()
{

}

/

WNGXg

1@ *

static void clrfeature()
{

if(  (usbbuff0] & 3) ==2)

{
I* Gh|Cgffr */
if((usbbuff(3]& 7) = 0)
ClearStallUSB(e pctb I[ usbbuf f[3 1&7]);
STALLD&= -1 " (1<<(usbbuff[3] &7) ;

}
static  void setfeature()
{
if(  (usbbuff[0]&3) ==2) /* ENDPOINF/

{
/¥ Gh|Cgf[ */
if((usbbuff[3]& 7) !'= 0)
SetStallUSB(epc th I[ usbbuf f[ 3]&7]);
STALLD|= (1<<(usbbuff[3 1&7));

[ — U

% fBXNvA */
static  void getdescriptor()
{
DATAO_1&= Oxfe;
switch(  usbbuff[3] )
{
case USB_DEVICE
send_desc_sub((void *) dev_desc, dev_desc[ 0] );
break;
case USB_CONFIGURAY :
{
send_desc_sub((void *)cfg_desc,cfg _desc|2]) ;
break;
}
case USB_XSTRING
{
switch(  usbbuff[2] )
{

case 0 :

send_desc_sub((void *)lang_data,la ng_data[0]) ;

break;

case 1 :
send_desc_sub((void *)mfg_str,mfg_ str[0]) ;
break;

case 2 :
send_desc_sub((void *)nbr_str,nbr_ str[0]) ;
break;

case 3 :
send_desc_sub((void *)int_str,int_ strl0]) ;
break;

break;

}
default

{

}

static void send_desc_sub(void *ptrint  size)

{

desc_size = (usbbuff[7] << 8) + usbbuff[6];
if( desc_size > size ) desc_size = size;
/* Mvobt@f[® */

desc_ptr = ptr;

senddesc = 1; /¥ fBXNVMtO*/
send_desc();

}
static  void send_desc()
{
int sz;
sz = 8;
if( desc_size ==0) return;

if( desc_size <=8 ) sz = desc_size;

sz = WriteUSBBurst(USB_TXDQUSB TXSQd esc_ptr, sz) ;
desc_size -= sz;

desc_ptr += sz;

ifl desc_size == 0 ) senddesc = 0O;
}
L — .
I* Xe[*X *
static  void getstatus()
{
int data,ep;

data = usbbuff[0]&3;

if( (data ==0) || (data ==1) ) /* DEVICE,INTERFACH

{
WriteUSB(USB_XDQO );
WriteUSB(USB_XDQO );

}

else if( data== 2) /* Gh|Cg */

{
ep = usbbuff[3]&7;
/* epSTALLM/
ift STALLD& (1<<ep) ) WriteUSB(USB_TIQ1);
else WriteUSB(USB_XM, 0);

}

else

{
WriteUSB(USB_XDQO );

____________ e e el ¥

static  void setconfiguratio n()

{
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configno = usbbuff[2];

ift configno ==0)

{
WriteUSB(USB_EC10); /* EPClgps*/
WriteUSB(USB_EC20); /* EPC2gps*/
WriteUSB(USB_EC30); /* EPC3gps*/
WriteUSB(USB_EC40); /* EPC4gps*/
WriteUSB(USB_EC50); /* EPC5gps*/
WriteUSB(USB_EC60); /* EPC6gps*/

}
else
{
STALLD= 0;
FlushTXC(1);
WriteUSB(USB_EC1USB EP_EN-01);
/* EPC1 1 */

WriteUSB(USB_XC1USB TX_ENUSB_TX LAST);
o TXIM*



FlushRXC(1);
WriteUSB(USB_EB2USB EP EN+02);
/* EPC2 2 *

WriteUSB(USB_RXLUSB RXEN); /* RXIMY/
/*

USB_TX_LASTAREY B

Af[*"OREADObyteB

hostNGXgsA

NGXgXg[B
*

pl

/* STALLZbgNA/
static void SetStallUSB(int  adr)

{
WriteUSB(adr,ReadU®B(adr) | 0x80);

static void ClearStallUSB(i nt adr)

{
WriteUSB(adr,Re adU®B(adr) &0x7f);

/* FIFOtbV */
static void FlushRXC(int no)

{
WriteUSB(rxcreg [n o] ,USB FLU$H);

static  void FlushTXC(int no)
{
int d;
d = ReadUSB(txcreg[no]) ;
d |= USB_FLUSH;
WriteUSB(txcreg [n o] ,d);

/* MItOZbg */
/* reg = USB_TXCO'6/
static void TxTogle(int no)
{
unsigned char d;
d = USB_TX_EN;
ifC DATAO_1& (1<<no) ) d |= USB_TX_TOGL;
else d &= ~USB_TX_TOGL;
d |= USB_TX_LAST;
WriteUSB(txcreg [no] ,d);

int rent;
USB9602R= (unsigned char)adr;
for(rcnt=0,i=0
{
ift (ReadUSB(adr2) & Oxf) == 0) break;

o<cnt; i+ +)

USB9602R= (unsigned char)adr;
*buff = USB9602D;

buff++;

rent++;

}

return(rcnt);

static int WriteUSBBurst(int adr,int
{
int iscnt;
for(scnt=0,i=0 ;i <cnt; i+ +)
{
ifl  (ReadUSB(adr2) & 0x1f) == 0 ) break;

adr2,char *buff,int

USB9602R= (unsigned char)adr;
USB9602D= *buff;

buff++;

scnt++;

}

return(scnt);

cnt)

TwO

o OTXIM[ ¥
l*
USBIMAA
TX1MIobt@(outhif f) f[* MB
AHOSTIREADSB
O~C~OEPCIFIFR@TYB

*

static int SendTX1()
{

int c,cnt,sz,i;

cnt = 0;

sz = read_outbuff((ch ar*) rx2buff, 64); /* FIFO64byte */

FlushTXC(1); /* Mobt@tbV*/
ift sz!=0)
{

cnt = WriteUSBBurst(USB TXOL, USBTXSL, (c har*) rx 2buff, sz);

/¥ o[Xg] */
}
TxTogle(1); /* Ml */
return( cnt ); /* Mf[* sz==cnt */

DATAO_1"= (1<<no); }

}
I* ____________ e e e mme mm mm m mm mm mm mmm mm m— mm mm mm mm— m— m— - —— - _*/

/* _____________ S */ /*
/* USBAhX/ Mobt@
static  unsigned char ReadUSB(int adr) inbuffHOSTf[*o bt @
{ outbuffHOSTf[" p

USB9602R= (unsigned char)adr; TvOobt@B

return(  USB9602D); A2560CgmBobt@
} CB
/¥ USBAhX/ */
static void WriteUSB(int adr,int  data) #define USBBUFFLERE6 /* obt@TCY*/
{ static int inpos,inlen; /* obt@uATCY/

USB9602R= (unsigned char)adr; static int outpos,outlen; /* 00bt@UATCY/

USB9602D= (unsigned char)data; static char inbuffUSBBUFFLEN; /* Oobt@*/
} static  char outbuffUSBBUFFLEN]; /* o0Oobt@*/

/* ____________ e e o e et e e _*/

/* o[Xgg] */ /* obt@*/
static int ReadUSBBurst(int adr,int adr2,char *buff,int cnt) [Hemmmmmmeeae B el
{ void init_usbbuff()

int i; {
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inpos = inlen
outpos = outlen

}

=0;
=0

S ——
/* HOSTMobt@
/¥ char *p obt@|C" */
/* int size TCY?*

* 1 TCY*

e

int
{
int i;
IRQ5_disable();

write_inbuff(ch ar *p,int  size)

for(i=0;i<size;

{

i+ +)

if( inlen >= USBBUFFLEN break;
inbuff{inpos] = *p;
inpos = (inpos + 1)%USBBUFFLEN;
inlen++;
p++;
}
IRQ5_enable();
return(i);
}
S —
/* Mobt@*/
/* char
/* int

U

*p obt@|C" */
size TCY*
TCY *

R
int
{
int i;
/INTC.IER &= (-1°0x20); *
IRQ5_disable();
for(i=0;i<size;

{

write_buff(char *pint  size)

IRQ5 Disable */

i+ +)

if( outlen >= USBBUFFLEN break;
outbuffloutpos %SEBUHAEN = *p;
outpos = (outpos + 1)%USBBUFFLEN;
outlen++;
p++;
}
/INTC.IER |= 0x20; I*
IRQ5_enable();
return(i);

}

IRQ5 Enable */

L S —
/* Mobt@*/
/* char *p obt@|C" */
/* int size obt@TCY+/
o1 TCY*
L S —
int read_outbuffch ar *p,int
{
int i
IRQ5_disable();
for(i=0;outlen>
{
ift i >=size ) break;
pli] = outbufff (USBBUFFLEN+pws-outl en)%JBBJFLEN |;
outlen--;
}
IRQ5_enable();
return(i);

S

S

size)

0; i+ +)

S —
/* Mobt@*/
/* char *p obt@|C" */
/¥ int size obt@TCY¥
* 1 TCY *

e

- e

int

{

read_buff(char  *p,int  size)
int i
/INTC.IER &= (-170x20); /* IRQ5 Disable */
IRQ5_disable() ;
for(i=0;inlen>  0O; i+ +)
{
ift i >=size ) break;
plil = inbuff
inlen--;
}
/INTC.IER |= 0x20; /*
IRQ5_enable();

return(i);

IRQ5 Enable */

I* Mobt@TCY*/

int
{

return(

get_inbufflen( )

inlen%USBBUFFIE);

* Mobt@TCY*/

int get_outbufflen ()
{

return(

}

outlen%USBBUFEN );

void
{
INTC.IER.BIT.I RGE =
}

IRQ5_disable()

0;/* IRQ5 Disable */

void
{
INTC.IER.BIT.I RGE =
}

IRQ5_enable()

1;* IRQ5 Enable */
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(USBBUFFLEN4ins-i nl en)%JSBBEFLEN ;

By

-/

By

Ry
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Cute-1.7

Cute-1.7
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