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H8/3827R
H8/3827S
8
H8 H8/300L Super Low Power
Rev.4.00 2004 3 10
1.
1.
2.
3.
(http://www.renesas.com) 4.
5.
6.
7. 8.
1 . NC NC NC(Non-Connection) NC 2. CMOS
3.
4.
H8/300L
H8/300L CPU
H8/300L CPU H8/3827R
H8/300CPU H8/3827S 6 A/D 14 PWM 2 LCD LCD
H8/3827R
H8/3827S H8/300L
15.5 H8/3827S
421
*2
15.15
B B
VCC AVCC Vin AVin Topr
0.3 0.3 0.3 0.3 VCC
4.3 4.3 0.3 0.3 75 40
2 75*
V V V V C 85
*1
AVCC 20
Tstg *2 20 75C
55
125
C
15.6.2 DC 15.16 DC
428
min. I SUB VCC VCC=1.8V LCD 32kHz
SUB= W /2
typ. 8
max. *3 A *1 *2
VCC=2.7V LCD 32kHz
SUB= W /8
4
*3
VCC=2.7V LCD 32kHz
SUB= W /2
14
*3
I STBY
VCC
32kHz VCC=1.8V T a=25C 32kHz VCC=2.7V T a=25C
0.3
*3
A
*1 *2
0.5
*3
1 RAM VRAM VCC 1.5
5 V
15.6.3 AC 15.17
430
min. trc OSC1 OSC2 VCC=2.2 3.6V 80 typ. 20 max. 45 s
0.8 VCC=2.7 3.6V 1.2 VCC=2.2 3.6V 4.0
15.9 15.9
438
4 Rs Max. 8.8  Co Max. 36pF MHz CSTLS 4M00G 53/56 Rs Max. 100  Co Max. 16pF 4.193 MHz NR-18
1
1.1 1.2 1.3 .................................................................................................................................................................................................................3 ........................................................................................................................................................................................7 .......................................................................................................................................................................................................8 1.3.1 1.3.2 ......................................................................................................................................................8 ...................................................................................................................................................18
2
2.1
CPU
..............................................................................................................................................................................................................25 2.1.1 2.1.2 2.1.3 .............................................................................................................................................................25 .........................................................................................................................................26 .........................................................................................................................................26 ................................................................................................................................................................................27 2.2.1 2.2.2 2.2.3 CPU .........................................................................................................................................27 .....................................................................................................................27 ..........................................................................................................29
2.2
2.3
...............................................................................................................................................................................................30 2.3.1 2.3.2 ...........................................................................................................31 ................................................................................................................32 ......................................................................................................................................................................33 2.4.1 2.4.2 .....................................................................................................................33 ................................................................................................................35
2.4
2.5
...............................................................................................................................................................................................39 2.5.1 2.5.2 2.5.3 2.5.4 ....................................................................................................................................41 .........................................................................................................................................43 .........................................................................................................................................44 ..............................................................................................................................................44
2.5.5 2.5.6 2.5.7 2.5.8 2.6 2.6.1 2.6.2 2.7 CPU
....................................................................................................................................46 ...................................................................................................................................................49 ...............................................................................................................................51 ...............................................................................................................................53 ...........................................................................................................................................................................54 RAM ROM ........................................................................................................54
..........................................................................................................................55
...............................................................................................................................................................................................57 2.7.1 2.7.2 2.7.3 2.7.4 .............................................................................................................................................................57 ..........................................................................................................................58 ..........................................................................................................................58 .........................................................................................................................................58
2.8
..........................................................................................................................................................................................59 2.8.1 .........................................................................................................................................59 ................................................................................................................................................................................66 2.9.1 2.9.2 2.9.3 EEPMOV ............................................................................................66 ............................................................................................68 ...............................................................................................74
2.9
3
3.1 3.2 ..............................................................................................................................................................................................................77 ....................................................................................................................................................................................................78 3.2.1 3.2.2 3.2.3 3.3 .............................................................................................................................................................78 ..........................................................................................................................78 ................................................................................................................80
....................................................................................................................................................................................................81 3.3.1 3.3.2 3.3.3 3.3.4 3.3.5 3.3.6 .............................................................................................................................................................81 ...............................................................................................................................83 .........................................................................................................................................93 .........................................................................................................................................94 .........................................................................................................................................94 ...............................................................................................................................99 ..............................................................................................................................................................................100 3.4.1 3.4.2 3.4.3 ...........................................................................100 .......................................................101 ................................................................................104
3.4
4
4.1 ............................................................................................................................................................................................................107 4.1.1 4.1.2 4.2 4.3 4.4 4.5 4.5.1 4.5.2 ............................................................................................................................................107 ..........................................................................................107 ...............................................................................................................................................................108 .........................................................................................................................................................................111 ........................................................................................................................................................................................113 ...............................................................................................................................................................114 ..............................................................................................................115 ...............117
5
5.1 ............................................................................................................................................................................................................121 5.1.1 5.2 5.2.1 5.2.2 5.2.3 5.3 5.3.1 5.3.2 5.3.3 5.3.4 5.3.5 5.4 5.4.1 5.4.2 5.4.3 5.4.4 5.5 5.5.1 5.5.2 5.6 5.6.1 5.6.2 5.6.3 5.7 ...............................................................................................124 ...................................................................................................................................................................................128 ..............................................................................................................128 ...................................................................................................................128 ............................................................128 ..............................................................................................................................................................................129 .........................................................................................................129 ..............................................................................................................129 ............................................................130 ................................................................................131 ....................131 ...................................................................................................................................................................................133 ..............................................................................................................133 ...................................................................................................................133 .................................................................133 .........................133 .........................................................................................................................................................................134 ....................................................................................................134 .........................................................................................................134 ....................................................................................................................................................................135 ...............................................................................................135 ....................................................................................................135 .................................................................135 ..........................................................................................................................................................136
5.7.1 5.7.2 5.7.3 5.8
.....................................................................................136 ..........................................................................................136 .......................................................136
..................................................................................................................................................................................................137 5.8.1 5.8.2 5.8.3 ..................................................................................................................................137 ..................................................................................................................................138 ........................................140 .....................................................................................................................................................141 5.9.1 5.9.2 .....................................................................................141 .....................................................................................141
5.9
6
6.1
ROM
............................................................................................................................................................................................................145 6.1.1 ............................................................................................................................................145 ............................................................................................................................................................146 PROM ........................................................................................................................146 .................................................................146 ........................................................................................................................................................149 6.3.1 6.3.2 ...................................................................................................................150 .............................................................................................................................152 .........................................................................................................................................................................154
6.2
H8/3827R
PROM 6.2.1 6.2.2
6.3
H8/3827R
6.4
7
7.1
RAM
............................................................................................................................................................................................................157 7.1.1 ............................................................................................................................................157
I/O
8.1 8.2 ............................................................................................................................................................................................................161 1....................................................................................................................................................................................................163 8.2.1 8.2.2 8.2.3 8.2.4 8.2.5 8.3 ...........................................................................................................................................................163 ...................................................................................................................163 .................................................................................................................................................168 .................................................................................................................................................170 MOS......................................................................................................................170
3....................................................................................................................................................................................................171
8.3.1 8.3.2 8.3.3 8.3.4 8.3.5 8.4
...........................................................................................................................................................171 ...................................................................................................................171 .................................................................................................................................................175 .................................................................................................................................................176 MOS......................................................................................................................177
4....................................................................................................................................................................................................178 8.4.1 8.4.2 8.4.3 8.4.4 ...........................................................................................................................................................178 ...................................................................................................................178 .................................................................................................................................................180 .................................................................................................................................................181
8.5
5....................................................................................................................................................................................................182 8.5.1 8.5.2 8.5.3 8.5.4 8.5.5 ...........................................................................................................................................................182 ...................................................................................................................182 .................................................................................................................................................185 .................................................................................................................................................186 MOS......................................................................................................................186
8.6
6....................................................................................................................................................................................................187 8.6.1 8.6.2 8.6.3 8.6.4 8.6.5 ...........................................................................................................................................................187 ...................................................................................................................187 .................................................................................................................................................189 .................................................................................................................................................189 MOS......................................................................................................................189
8.7
7....................................................................................................................................................................................................190 8.7.1 8.7.2 8.7.3 8.7.4 ...........................................................................................................................................................190 ...................................................................................................................190 .................................................................................................................................................192 .................................................................................................................................................192
8.8
8....................................................................................................................................................................................................193 8.8.1 8.8.2 8.8.3 8.8.4 ...........................................................................................................................................................193 ...................................................................................................................193 .................................................................................................................................................195 .................................................................................................................................................196
8.9
A...................................................................................................................................................................................................197 8.9.1 8.9.2 8.9.3 8.9.4 ...........................................................................................................................................................197 ...................................................................................................................197 .................................................................................................................................................199 .................................................................................................................................................199
8.10
B...................................................................................................................................................................................................200
8.10.1 8.10.2 8.11 8.11.1 8.11.2 8.11.3 8.12 8.12.1
...........................................................................................................................................................200 ...................................................................................................................200 ....................................................................................................................................................................201 ...........................................................................................................................................................201 ...................................................................................................................201 ....................203 ..............................................................................................................................................................................204 .............................................................................................................................204
9.1 9.2
............................................................................................................................................................................................................207 A...................................................................................................................................................................................................208 9.2.1 9.2.2 9.2.3 9.2.4 9.2.5 A ...........................................................................................................................................................208 .............................................................................................................................210 .................................................................................................................................................214 ..................................................................................................................215 .............................................................................................................................215
9.3
C...................................................................................................................................................................................................216 9.3.1 9.3.2 9.3.3 9.3.4 C ...........................................................................................................................................................216 .............................................................................................................................218 .................................................................................................................................................222 ..................................................................................................................223
9.4
F ...................................................................................................................................................................................................224 9.4.1 9.4.2 9.4.3 9.4.4 9.4.5 CPU ...........................................................................................................................................................224 .............................................................................................................................227 .............................................................................................................235 .................................................................................................................................................237 .............................................................................................................................240
9.5
G...................................................................................................................................................................................................244 9.5.1 9.5.2 9.5.3 9.5.4 9.5.5 9.5.6 G ...........................................................................................................................................................244 .............................................................................................................................246 ..................................................................................................................................251 .................................................................................................................................................252 .............................................................................................................................257 ............................................................................................................................261
9.6 9.6.1
....................................................................................................................................................................262 ...........................................................................................................................................................262
9.6.2 9.6.3 9.6.4 9.7 9.7.1 9.7.2 9.7.3 9.7.4 9.7.5 AEC
.............................................................................................................................263 .................................................................................................................................................267 .....................................................................................268 ...........................................................................................................................................269
...........................................................................................................................................................269 .............................................................................................................................271 .................................................................................................................................................276 ................................................................................277 .............................................................................................................................278
10
10.1 ............................................................................................................................................................................................................281 10.1.1 10.1.2 10.1.3 10.1.4 10.2 10.2.1 10.2.2 10.2.3 10.2.4 10.2.5 10.2.6 10.2.7 10.2.8 10.2.9 10.2.10 10.3 1 SMR 3 ...........................................................................................................................................................281 ............................................................................................................................................283 .................................................................................................................................................284 .......................................................................................................................................284 ..............................................................................................................................................................................285 RSR RDR ..........................................................................................285 .........................................................................................285 TSR ............................................................................286 TDR ...........................................................................286 .........................................................................................287 SCR3 .....................................................................290
SSR
.................................................................................293
BRR ...............................................................................................297 CKSTPR1 ................................................................................301 SPCR ..........................................................302
..................................................................................................................................................................................................304 10.3.1 10.3.2 10.3.3 10.3.4 ...........................................................................................................................................................304 .........................................................................................................308 ...............................................................................................317 .........................................................................................................324
10.4 10.5
........................................................................................................................................................................................329 ..............................................................................................................................................................................330
11
11.1
14
11.1.1 11.1.2 11.1.3 11.1.4
PWM
...........................................................................................................................................................337 ............................................................................................................................................337 .................................................................................................................................................338 .......................................................................................................................................338 ..............................................................................................................................................................................339 11.2.1 11.2.2 11.2.3 PWM PWM PWCR ..............................................................................339 U L PWDRU PWDRL ......................................................340 2 CKSTPR2 ................................................................................340
............................................................................................................................................................................................................337
11.2
11.3
..................................................................................................................................................................................................341 11.3.1 11.3.2 PWM .................................................................................................................................................341 ..........................................................................................................................342
12
12.1
A/D
............................................................................................................................................................................................................345 12.1.1 12.1.2 12.1.3 12.1.4 ...........................................................................................................................................................345 ............................................................................................................................................346 .................................................................................................................................................347 .......................................................................................................................................347 ..............................................................................................................................................................................348 12.2.1 12.2.2 12.2.3 12.2.4 A/D A/D A/D 1 ADRRH ADRRL AMR ..................................................................348
12.2
...................................................................................................348 ............................................................................................350 ................................................................................351
ADSR
CKSTPR1
12.3
..................................................................................................................................................................................................352 12.3.1 12.3.2 12.3.3 A/D A/D .......................................................................................................................................352 A/D ....................................................................................352 ..............................................................................................................352
12.4 12.5 12.6
........................................................................................................................................................................................353 .......................................................................................................................................................................................................354 ........................................................................................................................................................................................358 12.6.1 12.6.2 12.6.3 .......................................................................................................................................358 .....................................................................................358 .........................................................................................................359
13
13.1
LCD
............................................................................................................................................................................................................363 13.1.1 13.1.2 13.1.3 13.1.4 ...........................................................................................................................................................363 ............................................................................................................................................364 .................................................................................................................................................365 .......................................................................................................................................365 ..............................................................................................................................................................................366 13.2.1 13.2.2 13.2.3 13.2.4 LCD LCD LCD 2 2 LCR LPCR ..................................................................366
13.2
....................................................................................367 ..............................................................................369 ................................................................................371
LCR2
CKSTPR2
13.3
..................................................................................................................................................................................................372 13.3.1 13.3.2 13.3.3 13.3.4 13.3.5 13.3.6 13.3.7 LCD HD66100 LCD LCD RAM V0 LCD ...................................................................................................372 ...............................................................................................................374 .............................................................................................................379 ............................................................................................................380 .........................................................................................................384 .......................................................................................................................385 ............................................................................................................................385
14
14.1 14.2 14.3 14.4 H8/3827S ............................................................................................................................................................................................................389 H8/3827R H8/3827R .......................................................................................389 ..................................................................................390
..............................................................................................................................................................390
15
15.1 15.2 H8/3827R H8/3827R 15.2.1 15.2.2 15.2.3 15.2.4 15.2.5 15.3 15.4 H8/3827R H8/3827R DC AC A/D LCD ................................................................................................................393 .....................................................................................................................394 ........................................................................................................................394 ...................................................................................................................................................397 ...................................................................................................................................................402 ..................................................................................................................................405 ................................................................................................................................................406 .................................................................................................407 ......................................................................................................408
15.4.1 15.4.2 15.4.3 15.4.4 15.4.5 15.5 15.6 H8/3827S H8/3827S 15.6.1 15.6.2 15.6.3 15.6.4 15.6.5 15.7 15.8 15.9 15.10 DC AC A/D LCD DC AC A/D LCD
........................................................................................................................408 ...................................................................................................................................................411 ...................................................................................................................................................416 ..................................................................................................................................419 ................................................................................................................................................420 ...............................................................................................................................................421 ....................................................................................................................................................422 ........................................................................................................................422 ...................................................................................................................................................425 ...................................................................................................................................................430 ..................................................................................................................................433 ................................................................................................................................................434
...................................................................................................................................................................................435 ........................................................................................................................................................................................438 ..............................................................................................................................................................................438 ........................................................................................................................................................................................439
A.
............................................................................................................................................................................................................443 A.1 A.2 A.3 .................................................................................................................................................443 ....................................................................................................453 ........................................................................................................................455 ......................................................................................................................................................................461 B.1 B.2 .......................................................................................................................................461 .................................................................................................................................................465 .......................................................................................................................................................................516 C.1 C.2 C.3 C.4 C.5 C.6 C.7 C.8 C.9 1 3 4 5 6 7 8 A B ........................................................................................................................516 ........................................................................................................................520 ........................................................................................................................527 ........................................................................................................................531 ........................................................................................................................532 ........................................................................................................................533 ........................................................................................................................534 .......................................................................................................................535 .......................................................................................................................536 ...........................................................................................................................................537 ROM ......................................................................................................................................................................................538
B.
I/O
C.
I/O
D. E.
E.1 E.2 F. G. H. I. J.
ROM ROM
........................................................................538 ................................................................................................................539
........................................................................................................................................................................................540 .............................................................................................................................................................................................543 ..............................................................................................................................................................................545 ..........................................................................................................................................................546 .........................................................................................................................................................................547
1.
1
1.1 1.2 1.3 .................................................................................................................................................................................................................3 ........................................................................................................................................................................................7 .......................................................................................................................................................................................................8 1.3.1 1.3.2 ......................................................................................................................................................8 ...................................................................................................................................................18
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2
1.
1.1
H8/300L H8/300L CPU MCU H8/3827R H8/3827S H8/300L LC D 6 A/D LC D H8/3827R H8/3827S ROM 1k 16k RAM R OM 1k R AM ROM RAM H8/3826R H8/3827R H8/3827S 14 P WM 2 Microcomputer Unit LC D Liquid C rystal Display
H8/3822R 24k 2k RAM
H8/3823R 32k ROM 2k RAM
H8/3824R H8/3824S 40k ROM 2k RAM
H8/3825R H8/3825S 48k H8/3826S 60k ROM 2k
H8/3827R ZTAT * H8/3827S H8/3827R H8/3827S ZTAT * 1.1 H8/3827R ZTAT *
P ROM
* ZTAT Zero Turn Around Time
1.1
CPU 1
H8/300L CPU
8 16 2 8MHz 0.25s 1.75s 32.768kHz 3 H8/300CPU 2 MOV 4 8 8 -
16 8
8MHz 8MHz 38.4kHz
4
3
1.
CPU
16
8
36 13 23 2 1 16MHz 1 10MHz H8/3827R H8/3827S IRQ IRQ WKP 7 4 0 WKP 0
32.768kHz 38.4kHz 7
H8/3822R H8/3823R H8/3824R H8/3825R H8/3826R H8/3827R I/O I/O
ROM ROM
16k 24k
RAM RAM 32k 40k 48k 60k
1k 1k RAM RAM RAM RAM 2k 2k 2k 2k
H8/3824S ROM H8/3825S ROM H8/3826S ROM H8/3827S ROM 64 55 9
6 1 A8 *
W
8 4
*
2
16
*
W
4
4
1.
3 7
C8
4
F 16 2 4 8
5 4
G
8
6 8 2 1 SCI3-1 8
2 SCI3-2 8
14
PWM
PWM 14 D/A
A/D 8 1 LCD 32 4 31/
10
A/D
62/ LCD
4
1/2
1/3
1/4
8
5
1.
ZTAT
6
1.
1.2
H8/3827R H8/3827S
OSC1 OSC2
1.1
RES TEST VSS VSS VCC CVCC*
System Clock OSC
P10/TMOW P11/TMOFL P12/TMOFH P13/TMIG P14/IRQ4/ADTRG P15/IRQ1/TMIC P16/IRQ2 P17/IRQ3/TMIF P30/PWM P31/UD P32/RESO P33/SCK31 P34/RXD31 P35/TXD31 P36/AEVH P37/AEVL P40/SCK32 P41/RXD32 P42/TXD32 P43/IRQ0 P50/WKP0/SEG1 P51/WKP1/SEG2 P52/WKP2/SEG3 P53/WKP3/SEG4 P54/WKP4/SEG5 P55/WKP5/SEG6 P56/WKP6/SEG7 P57/WKP7/SEG8
Sub Clock OSC
X1 X2
H8/300L CPU
V0 V1 V2 V3 PA3/COM 4 PA2/COM 3 PA1/COM 2 PA0/COM 1 P87/SEG32/CL1 P86/SEG31/CL2 P85/SEG30/DO P84/SEG29/M P83/SEG28 P82/SEG27 P81/SEG26 P80/SEG25 P77/SEG24 P76/SEG23 P75/SEG22 P74/SEG21 P73/SEG20 P72/SEG19 P71/SEG18 P70/SEG17 P67/SEG16 P66/SEG15 P65/SEG14 P64/SEG13 P63/SEG12 P62/SEG11 P61/SEG10 P60/SEG9
ROM 60k/48k/40k/32k /24k/16k -A
RAM (2k/1k)
3-1
-C
3-2
-F 14 PWM
-G
WDT
A/D ( 10 )
LCD Controller
*
H8/3827S
Vcc
1.1
PB0/AN0 PB1/AN1 PB2/AN2 PB3/AN3 PB4/AN4 PB5/AN5 PB6/AN6 PB7/AN7
AVCC
AVSS
7
1.
1.3
1.3.1
H8/3827R H8/3827S HC D6433827R HCD6433822R HCD6433825S HCD6433824S HC D6433826R HC D6433825R 1.4 1.5
P57/WKP7/SEG8 P56/WKP6/SEG7 P55/WKP5/SEG6 P54/WKP4/SEG5
1.2
1.3 H8/3827R HC D6433824R HC D6433823R
1.2 HCD6433827S HCD6433826S 1.3
P77/SEG24
P76/SEG23
P75/SEG22
P74/SEG21
P73/SEG20
P72/SEG19
P71/SEG18
P70/SEG17
P67/SEG16
P66/SEG15
P65/SEG14
P64/SEG13
P63/SEG12
P62/SEG11
P61/SEG10
60 59 58 57 56 55 54 53 52 51 50 49 48 47 46 45 44 43 42 41 P80/SEG25 P81/SEG26 P82/SEG27 P83/SEG28 P84/SEG29/M P85/SEG30/DO P86/SEG31/CL 2 P87/SEG32/CL 1 P40/SCK32 P41/RXD32 P42/TXD32 P43/IRQ0 AVCC PB0/AN0 PB1/AN1 PB2/AN2 PB3/AN3 PB4/AN4 PB5/AN5 PB6/AN6 61 62 63 64 65 66 67 68 69 70 71 72 73 74 75 76 77 78 79 80 1 2 3 4 5 6 7 8 40 39 38 37 36 35 34 33 32 31 30 29 28 27 26 25 24 23 22 21 9 10 11 12 13 14 15 16 17 18 19 20 P53/WKP3/SEG4 P52/WKP2/SEG3 P51/WKP1/SEG2 P50/WKP0/SEG1 PA0/COM1 PA1/COM2 PA2/COM3 PA3/COM4 VCC V0 V1 V2 V3 VSS CVCC H8/3827S Vcc P37/AEVL P36/AEVH P35/TXD31 P34/RXD31 P33/SCK31
P60/SEG9
P14/IRQ4/ADTRG
P15/IRQ1/TMIC
P17/IRQ3/TMIF
P11/TMOFL
P12/TMOFH
P13/TMIG
TEST
AVSS
VSS
P16/IRQ2
PB7/AN7
P31/UD
P10/TMOW
1.2
FP-80A TFP-80C
8
P32/RESO
OSC2
OSC1
X1
X2
RES
P30/PWM
1.
P57/WKP7/SEG8
P56/WKP6/SEG7
P55/WKP5/SEG6
P54/WKP4/SEG5
P53/WKP3/SEG4
64 63 62 61 60 59 58 57 56 55 54 53 52 51 50 49 48 47 46 45 44 43 42 41 P82/SEG27 P83/SEG28 P84/SEG29/M P85/SEG30/DO
2 P86/SEG31/CL
P52/WKP2/SEG3
40 39 38 37 36 35 34 33 32 31 30 29 28 27 26 25
P81/SEG26
P80/SEG25
P77/SEG24
P76/SEG23
P75/SEG22
P74/SEG21
P73/SEG20
P72/SEG19
P71/SEG18
P70/SEG17
P67/SEG16
P66/SEG15
P65/SEG14
P64/SEG13
P63/SEG12
P62/SEG11
P61/SEG10
P60/SEG9
65 66 67 68 69 70 71 72 73 74 75 76 77 78 79 80 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24
P51/WKP1/SEG2 P50/WKP0/SEG1 PA0/COM1 PA1/COM2 PA2/COM3 PA3/COM4 VCC V0 V1 V2 V3 VSS CVCC P37/AEVL P36/AEVH P35/TXD31
P87/SEG32/CL 1 P40/SCK32 P41/RXD32 P42/TXD32 P43/IRQ0 AVCC PB0/AN0 PB1/AN1 PB2/AN2 PB3/AN3 PB4/AN4
P15/IRQ1/TMIC
P17/IRQ3/TMIF
P11/TMOFL
P12/TMOFH
P13/TMIG
TEST
AVSS
VSS
P14/IRQ4/ADTRG
P10/TMOW
1.3
FP-80B
P32/RESO
P34/RXD31
P33/SCK31
P16/IRQ2
PB5/AN5
PB6/AN6
PB7/AN7
P30/PWM
P31/UD
OSC2
OSC1
X1
X2
RES
9
1.
80 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21
79
78
77
76 75 74 73 72 7170 69
68 67 66 65 64 63
62 61 60 59 58 57 56
Y
55 54 53 52 51 50 49 48 47 46 45 44 43 42 41
0, 0
X
22 23 24 25 26 27 28 29 30 31 32 33 34 35 36
37 38
39
40
1.4
HCD6433827R
HCD6433826R
HCD6433825R
HCD6433824R
HCD6433823R HCD6433822R
10
1.
1.2
HCD6433827R HCD6433826R HCD6433825R HCD6433824R HCD6433823R HCD6433822R
* X m 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 PB7AN7 AVss X1 X2 Vss OSC 2 OSC 1 TEST RES P10/TMOW P11/TMOFL P12/TMOFH P13/TMIG P14/IRQ4/ADTRG P15/IRQ1/TMIC P16/IRQ2 P17/IRQ3/TMIF P30/PWM P31/UD P32/RESO P33/SCK31 P34/RXD31 P35/TXD 31 P36/AEVH P37/AEVL CVcc Vss V3 V2 V1 -2866 -2866 -2866 -2866 -2866 -2866 -2866 -2866 -2866 -2866 -2866 -2866 -2866 -2866 -2866 -2866 -2866 -2866 -2866 -2866 -2669 -2142 -1971 -1798 -1624 -1413 -1213 -1017 -844 -672 Y m 2382 2193 1694 1500 1156 810 636 288 116 -228 -402 -576 -920 -1094 -1266 -1440 -1785 -1969 -2327 -2503 -2931 -2931 -2931 -2931 -2931 -2931 -2931 -2931 -2931 -2931
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1.
* X m 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45 46 47 48 49 50 51 52 53 54 55 56 57 58 59 60 V0 Vcc PA3/COM4 PA2/COM3 PA1/COM2 PA0/COM1 P50/WKP 0/SEG1 P51/WKP 1/SEG2 P52/WKP 2/SEG3 P53/WKP 3/SEG4 P54/WKP 4/SEG5 P55/WKP 5/SEG6 P56/WKP 6/SEG7 P57/WKP 7/SEG8 P60/SEG9 P61/SEG10 P62/SEG11 P63/SEG12 P64/SEG13 P65/SEG14 P66/SEG15 P67/SEG16 P70/SEG17 P71/SEG18 P72/SEG19 P73/SEG20 P74/SEG21 P75/SEG22 P76/SEG23 P77/SEG24 -496 -320 -112 76 320 544 842 1069 2017 2648 2866 2866 2866 2866 2866 2866 2866 2866 2866 2866 2866 2866 2866 2866 2866 2866 2866 2866 2866 2866 Y m -2931 -2931 -2931 -2931 -2931 -2931 -2931 -2931 -2931 -2931 -2484 -2296 -2061 -1846 -1430 -1244 -1056 -828 -452 -264 -76 112 528 756 944 1318 1506 1694 2070 2367
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1.
* X m 61 62 63 64 65 66 67 68 69 70 71 72 73 74 75 76 77 78 79 80 * P80/SEG25 P81/SEG26 P82/SEG27 P83/SEG28 P84/SEG29/M P85/SEG30/DO P86/SEG31/CL2 P87/SEG32/CL1 P40/SCK32 P41/RXD32 P42/TXD 32 P43/IRQ0 AVcc PB0/AN0 PB1/AN1 PB2/AN2 PB3/AN3 PB4/AN4 PB5/AN5 PB6/AN6 5m 1/2 2866 2654 1998 1803 1585 1396 1209 977 631 456 284 109 -64 -236 -409 -581 -925 -1268 -2048 -2658 Y m 2931 2931 2931 2931 2931 2931 2931 2931 2931 2931 2931 2931 2931 2931 2931 2931 2931 2931 2931 2931
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1 2
80
79
78
77
76 75 74 73 72 71 70 69 68 67 66 65 64 63 62
61 60
3 4 5
59 58 57 56
Y
6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40
55 54 53 52 51 50 49 48 47 46 45 44 43 42 41
0, 0
X
1.5
HCD6433827S HCD6433826S
HCD6433825S HCD6433824S
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1.
1.3
HCD6433827S HCD6433826S HCD6433825S HCD6433824S
* X m 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 PB7/AN7 AVss X1 X2 Vss OSC 2 OSC 1 TEST RES P10/TMOW P11/TMOFL P12/TMOFH P13/TMIG P14/IRQ4/ADTRG P15/IRQ1/TMIC P16/IRQ2 P17/IRQ3/TMIF P30/PWM P31/UD P32/RESO P33/SCK31 P34/RXD31 P35/TXD31 P36/AEVH P37/AEVL Vcc Vss V3 V2 V1 -1655 -1655 -1655 -1655 -1655 -1655 -1655 -1655 -1655 -1655 -1655 -1655 -1655 -1655 -1655 -1655 -1655 -1655 -1655 -1655 -1357 -1178 -1093 -992 -906 -821 -736 -651 -566 -481 Y m 1516 1345 999 799 536 334 226 37 -48 -223 -308 -393 -563 -648 -733 -818 -988 -1073 -1243 -1480 -1605 -1605 -1605 -1605 -1605 -1605 -1605 -1605 -1605 -1605
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1.
* X m 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45 46 47 48 49 50 51 52 53 54 55 56 57 58 59 60 V0 Vcc PA3/COM4 PA2/COM3 PA1/COM2 PA0/COM1 P50/WKP 0/SEG1 P51/WKP 1/SEG2 P52/WKP 2/SEG3 P53/WKP 3/SEG4 P54/WKP 4/SEG5 P55/WKP 5/SEG6 P56/WKP 6/SEG7 P57/WKP 7/SEG8 P60/SEG9 P61/SEG10 P62/SEG11 P63/SEG12 P64/SEG13 P65/SEG14 P66/SEG15 P67/SEG16 P70/SEG17 P71/SEG18 P72/SEG19 P73/SEG20 P74/SEG21 P75/SEG22 P76/SEG23 P77/SEG24 -396 -310 -215 -85 64 197 421 528 957 1154 1655 1655 1655 1655 1655 1655 1655 1655 1655 1655 1655 1655 1655 1655 1655 1655 1655 1655 1655 1655 Y m -1605 -1605 -1605 -1605 -1605 -1605 -1605 -1605 -1605 -1605 -1527 -1294 -1209 -1117 -903 -796 -689 -559 -345 -237 -130 -23 191 317 424 639 746 853 1067 1527
16
1.
* X m 61 62 63 64 65 66 67 68 69 70 71 72 73 74 75 76 77 78 79 80 * P80/SEG25 P81/SEG26 P82/SEG27 P83/SEG28 P84/SEG29/M P85/SEG30/DO P86/SEG31/CL2 P87/SEG32/CL1 P40/SLK 32 P41/RXD32 P42/TXD 32 P43/IRQ0 AVcc PB0/AN0 PB1/AN1 PB2/AN2 PB3/AN3 PB4/AN4 PB5/AN5 PB6/AN6 5m 1/2 1466 1230 1145 1060 961 854 747 640 524 439 354 269 101 16 -92 -207 -431 -655 -1103 -1290 Y m 1605 1605 1605 1605 1605 1605 1605 1605 1605 1605 1605 1605 1605 1605 1605 1605 1605 1605 1605 1605
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FP-80A TFP-80C RES 9
FP-80B
11 Low
RESO
20
22 CPU
TEST
8
10
VSS IRQ0 IRQ1 IRQ2 IRQ3 IRQ4 WKP 7 WKP 0 72 15 16 17 14 44 37 74 17 18 19 16 46 39 70 40
TMOW
10
12 A
AEVL AEVH
25 24
27 26
TMIC
15
17
C C
UD
19
21
C C High Low
TMIF
17
19
F F
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11
13
FL FL
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FP-80A TFP-80C TMOFH 12
FP-80B
14
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TMIG
13
15
G G
14 PWM
PWM
18
20
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1 80 74 3 1 80 76 8
B
P43
72
74 1
4
3
P42
P40
71 69
73 71 3
4
2
0
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1
PA3
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33 36
35 38 4
A
A PCRA
1
P17
P10
17 10
19 12 8
1
1 PCR1
1
P37
P30
25 18
27 20 8
3
3 PCR3
1
P57
P50
44 37
46 39 8
5
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1
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FP-80A TFP-80C I/O P67 P60 52 45
FP-80B
54 47 8
6
6 PCR6
1
P77
P70
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62 55 8
7
7 PCR7
1
P87
P80
68 61
70 63 8
8
8 PCR8
1
RXD31
22
24
SCI31 SCI31
TXD31
23
25
SCI31 SCI31
SCK31 SCI RXD32
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23
SCI31 SCI31
70
72
SCI32 SCI32
TXD32
71
73
SCI32 SCI32
SCK32
69
71
SCI32 SCI32
A/D
AN7
AN0
1 80 74
31 80 76 16 A/D A/D A/D
7
0
ADTRG
14
LCD
COM 4 COM 1 SEG32 SEG1 CL1
33 36
35 38
LCD LCD
68 37
70 39
LCD LCD
68
70
LCD
21
1.
FP-80A TFP-80C LCD CL2 67
FP-80B
69
LCD
DO
66
68
LCD
M
65
67
LCD LCD
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2.
CPU
2.1
H8/300L CPU 8 16 16 CPU 8
2.1.1
H8/300L CPU
8 55
16
16
8
8
64k
2
4
8/16 8 16 * 8 8 8MHz
0.25s* 1.75s* 1.75s*
SLEEP
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2.
CPU
2.1.2
H8/300L CPU 64k 2.8
2.1.3
H8/300L CPU 2 2.1
2.1
CPU
26
2.
CPU
2.2
2.2.1
8 R 7L R 0L 16
R 7H R 0H R7 R0
16
R7
R0
R7
SP
SP
2.2
2.2
2.2.2
;;;; ;;;; ;;;;
16 CCR PC 8
1
16
PC
C PU 16 0 C PU
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2.
CPU
2
8 H 8 S TC AND C OR C
CCR
CPU N Z V I C LDC XOR C Bcc NZVC
7 1 1
I
3.3
6
U
5 ADD .B ADD X.B S UB. B
H S UBX .B 1 C MP. B NEG .B 0 ADD.W 1 SUB.W CMP.W 0 3
DAA
DAS 11
4
U
3
N
2 1
Z 0
1
V 1
0
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2.
CPU
0
C 1 0
H8 /30 0L
2.2.3 CPU
CPU CCR CCR R7 I 1 R7 SP PC H'0000
29
2.
CPU
2.3
H8/300L C PU 1 4 1 n n 0 1 2 7 B CD 8 16
ADDS SUBS MOV. W ADD .W DIVXU 16 DAA S UB. W C MP. W ADD S S UBS 8 DAS 10 2 4 B CD MULXU 8 8
30
2.
CPU
2.3.1
2.3
2.3
31
2.
CPU
2.3.2
2.4 MOV.W H8/300L CPU
0
1
*
*
2.4
R7 CCR 8 8 8
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2.
CPU
2.4
2.4.1
H8/300L C PU 2 .1 8
2.1
No. 1 2 3 4 Rn @Rn @(d:16, Rn) @Rn+ @-Rn 5 6 7 8 @aa:8/@aa:16 #xx:8/#xx:16 @(d:8, PC) @@aa:8
1
Rn 8 16
16 SUBS MULXU 8 8
MOV. W ADD .W DIVXU 16
S UB. W 8
C MP. W ADD S
2
@Rn 16
3
@(d:16, Rn) 16 2 3 4 16
MOV
MOV.W
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2.
CPU
4 @-Rn
@Rn +
@Rn+ MOV Load from 16 1 2 MOV.W 2 MOV.W MOV. B 1
@-Rn MOV Store to 16 2 MOV. B 2 MOV.W 1 MOV. W 1
5
@aa:8/@aa:16
8 MOV.B JMP JSR 8 65280 65535 8
@a a:8 16
16
@a a:16
8
MOV.B MOV.W
1
H'F F
H'FF00 H'FFFF
6 2
#xx:8/#xx:16 #xx:8 #xx:16 ADD S S UBS MOV.W 1 2 3 2 4 3 4 #xx:16
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2.
CPU
7 Bcc PC BSR
@(d:8, PC)
2
8 16
PC 126 128 63 64
8 JMP JSR
@@aa:8
2
8 8
8 H'0000 H'00F F
0
H'00 H8/300L 3.3
0
255
MOV. W 0 2.3.2 1
2.4.2
EA Eff ec tive Addr ess 2.2 1 CMP.B AND OR 7 XOR 8 6 ADD.B ADDX SUBX
1 5 1 6 3 8 BSET BCLR BNOT BTST
2
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2.2
36
-
2.
CPU
37
2.
CPU
38
2.
CPU
2.5
H8/300L CPU 55 2.3
2.3
MOV
POP* 1
PUSH* 1
1 14
ADD SUB ADDX SUBX INC DEC ADDS SUBS DAA DAS MULXU AND OR XOR DIVXU CMP NOT NEG
4 8 14
SHAL SHAR SHLL SHLR ROTL ROTR ROTXL ROTXR BSET BCLR BNOT BTST BAND BIAND BOR BXOR Bcc* 2 BIXOR BLD BILD BST BIST JMP BSR JSR RTS XORC NOP BIOR
5 8 1
RTE SLEEP LDC STC ANDC ORC EEPMOV
55
*1 POP Rn PUSH Rn MOV.W @SP+, Rn MOV.W Rn, @-SP
*2 Bcc
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CPU
2.4
2.11
Rd Rs Rn EAd EAs  
CCR N Z V C PC SP #IMM disp + - CCR CCR CCR CCR N Z V C
:3 :8 :16 ( )< >
3 8 16
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CPU
2.5.1
2.4
2.4
* MOV B/W EAs Rd Rs EAd
Rn @Rn
@(d:16, Rn) @aa:16 @aa:8
#xx:16 @-Rn
@Rn+
@-R7
@R7+
POP
W
@SP+
Rn
MOV.W @SP+, Rn PUSH W Rn @-SP
MOV.W Rn, @-SP * B W
2.9.1
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2.5
-
-
2.5
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CPU
2.5.2
2.5
2.5
* ADD SUB B/W Rd Rs Rd Rd+#IMM Rd
ADDX SUBX
B
Rd Rs
C
Rd Rd #IMM C
Rd
INC DEC ADDS SUBS DAA DAS
B
Rd 1
Rd 1
W
Rd
1
Rd Rd 2 1 2 Rd
Rd
B
Rd 10
CCR
4
BCD
MULXU
B
Rd Rs
Rd 8 8 16
DIVXU
B
Rd Rs
Rd 16 8 8 8
CMP
B/W
Rd-Rs
Rd-#IMM
CCR
NEG
B
0-Rd
Rd 2
* B W
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CPU
2.5.3
2.6
2.6
* AND B Rd Rs Rd Rd #IMM Rd
OR
B
Rd Rs
Rd Rd #IMM
Rd
XOR
B
RdRs
Rd Rd#IMM
Rd
NOT
B
Rd
Rd 1
* B
2.5.4
2.7
2.7
* SHAL SHAR SHLL SHLR ROTL ROTR ROTXL ROTXR * B B Rd Rd B Rd Rd B Rd Rd B Rd Rd
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CPU
2.6
2.6
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CPU
2.5.5
2.8
2.8
* BSET B 1 < > of  1 3 3 BCLR B 0 > of  1 3 3 BNOT B < > of  < > of  1 3 3 BTST B < > of  Z 1 3 3 BAND B C < > of  C 1 0 1
BIAND
B
C

> of 
C 1
3 BOR B C < > of  C 1
BIOR
B
C

> of 
C 1
3
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* BXOR B C < > of  C 1
BIXOR
B
C

> of 
C 1
3 BLD B < > of  C 1
BILD
B

> of 
C 1
3 BST B C < > of  1
BIST
B
C

> of  1
3 * B
2.9.2
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2.
CPU
2.7
2.7
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2.
CPU
2.5.6
2.9
2.9
Bcc
    JMP BSR JSR RTS
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CPU
2.8
2.8
50
2.
CPU
2.5.7
2.10
2.10
* RTE SLEEP 5 LDC B Rs CCR #IMM CCR CCR STC B CCR CCR ANDC B CCR #IMM CCR ORC B CCR CCR XORC B CCR#IMM CCR NOP PC+2 PC * B PC CCR #IMM CCR CCR Rd
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2.9
2.9
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2.
CPU
2.5.8
2.11
2.11
EEPMOV
if R4L0 then Repeat @R5+ Until else next; R5 R6 R4L R4L=0 @R6+ R4L-1 R4L
EEP MOV
2 .9 .3 EEPMO V
2.10
2.10
53
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CPU
2.6
CPU
SU B SU B SUB
4 1
2
3
2.6.1
RAM
ROM
2 16
2.11
2.11
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2.6.2
2 8 2 3
1
2
2 2.12
2.12
2
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2
3
3 2.13
2.13
3
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2.
CPU
2.7 CPU
2.7.1
CPU 4
2.14
2.15
2.14 CPU
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CPU
2.15
2.7.2
CPU CPU 3
5
2.7.3
5 5
2.7.4
CPU SP R7 CCR 3.3 PC
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2.8.1
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2.16 5
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2.
CPU
2.16 3
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2.
CPU
2.16 4
H8/3825R H8/3825S
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2.16 5
H8/3826R H8/3826S
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CPU
2.16 6
H8/3827R H8/3827S
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2.
CPU
2.9
2.9.1
1
H8/300L CPU ROM RAM
CPU CPU CPU
2
I/O
ROM RAM 8
CPU
I/O I/O
I/O
CPU CPU CPU
R OM
R AM
I/O
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2.
CPU
2 .1 7
*
*
--
--
--
--
--
--
*
--
--
-- 2 3 2 3 2
*
*
2.17
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2.
CPU
2.9.2
BSET BCLR BNOT BST BIST
2
1 2 3 1
1
1 2 .1 8
2
2
1 2 3 CPU 1
2.18
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2.
CPU
2 P 37
3 P 36 P3 5
BSET Low P3 0 BSET P3 0 High Low High
A
BSET
P37 P36 P35 P34 P33 P32 P31 P30
Low
High
Low
Low
Low
Low
Low
Low
PCR3 PDR3
0 1
0 0
1 0
1 0
1 0
1 0
1 0
1 0
B BSET
BSET #0, @PDR3 3 BSET
C
BSET
P37 P36 P35 P34 P33 P32 P31 P30
Low
High
Low
Low
Low
Low
Low
High
PCR3 PDR3
0 0
0 1
1 0
1 0
1 0
1 0
1 0
1 1
D BSET
BSET CPU CPU P3 5 P3 0 PDR3 C PU H'80 CPU 0 1 CPU 3 Low PDR3 H'40 H'41 High
P3 7 P3 6
H'41 P DR3 PDR3 7 6
PDR3 0 1 P 30
BSET High
P DR3 PDR3
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A MOV.B MOV.B MOV.B
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Low
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1 0
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RAM0
1
0
0
0
0
0
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B BSET
BSET #0 , @RAM0 PDR3 RAM0 BSET
C MOV.B MOV.B
BSET @RAM0, R0L R0L. @PDR3 RAM0 PDR3
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P36
P35
P34
P33
P32
P31
P30
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Low
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High
PCR3 PDR3
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1 0
1 0
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RAM0
1
0
0
0
0
0
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2
3 P 37 3 P 36 P3 5 P3 0 P 30 PCR3 BCLR Low Low High
B CLR P3 0 High
A
BCLR
P37 P36 P35 P34 P33 P32 P31 P30
Low
High
Low
Low
Low
Low
Low
Low
PCR3 PDR3
0 1
0 0
1 0
1 0
1 0
1 0
1 0
1 0
B BCLR
BCLR #0 , @PCR3 PCR3 BCLR
C
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P37 P36 P35 P34 P33 P32 P31 P30
Low
High
Low
Low
Low
Low
Low
High
PCR3 PDR3
1 1
1 0
1 0
1 0
1 0
1 0
1 0
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D B CLR
BCLR C PU C PU CPU C PU H'F F H'FF 0 0 H'F E P CR 3 P CR 3 P CR 3 H'3F
H'FE P CR 3 7 6 1 0 0
PCR3 P 30
BCLR P CR 3 P 37 P 36
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CPU
P CR 3 PCR3
A; BCLR MOV.B MOV.B MOV.B #3F. R0L R0L. @RAM0 R0L. @PCR3 PCR3 RAM0 H'3F PCR3
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P36
P35
P34
P33
P32
P31
P30
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High
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Low
Low
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Low
PCR3 PDR3
0 1
0 0
1 0
1 0
1 0
1 0
1 0
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RAM0
0
0
1
1
1
1
1
1
B BCLR
BCLR #0 , @RAM0 PCR3 RAM0 BCLR
C MOV.B MOV.B
BCLR @RAM0, R0L R0L. @PCR3 RAM0 PCR3
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P36
P35
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P33
P32
P31
P30
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High
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High
PCR3 PDR3
0 1
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1 0
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RAM0
0
0
1
1
1
1
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0
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2 2.13
2 .1 2
2.12
2
C 1* 3* 4* 5* 6* 7* 8* A* *
C
TCC/TLC PDR1 PDR3 PDR4 PDR5 PDR6 PDR7 PDR8 PDRA
H'FFB5 H'FFD4 H'FFD6 H'FFD7 H'FFD8 H'FFD9 H'FFDA H'FFDB H'FFDD
2.13
1 3 4 5 6 7 8 A F PWM PWM PWM U L
PCR1 PCR3 PCR4 PCR5 PCR6 PCR7 PCR8 PCRA TCRF PWCR PWDRU PWDRL
H'FFE4 H'FFE6 H'FFE7 H'FFE8 H'FFE9 H'FFEA H'FFEB H'FFED H'FFB6 H'FFD0 H'FFD1 H'FFD2
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2.9.3 EEPMOV
1 EEPMOV
2
;;; ;;; ;;; ;;; ;;; ;;;
R6 R 6+R 4L H'FFFF H'0000
R5
R4L
H'F FF F R4L
;; ;; ;; ;;
R6
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LS I 3 .1
3.1
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CPU
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LSI R ES 10 Low Low
1 CPU CCR 2 PC I H'0000 H'0001 PC
RES 3.1
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RES
79
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3.2.3
S P R7 PC CCR
1 SP #xx:16, SP MOV.W
80
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3.3
3.3.1
13 IR Q0 23 3.2 WK P7 WK P0 IR Q4
1 I 1
C CR
I
C CR
2
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RES
IRQ IRQ IRQ IRQ IRQ WKP WKP WKP WKP WKP WKP WKP WKP
82
3.
3.3.2
3.3
3.3
R/W IRQ 1 2 1 2 IEGR IENR1 IENR2 IRR1 IRR2 IWPR WEGR * 0 R/W R/W R/W R/W * R/W * R/W* R/W H'E0 H'00 H'00 H'20 H'00 H'00 H'00 H'FFF2 H'FFF3 H'FFF4 H'FFF6 H'FFF7 H'FFF9 H'FF90
1
IRQ
IEGR
--
--
--
--
--
--
IEG R
8
IR Q4
IR Q0
7
5 1
4 IRQ4
IRQ4 ADTRG
4
IEG4
IEG4 0 1 IRQ4 IRQ4 ADTRG ADTRG
83
3.
3 IRQ3
IRQ 3 TMIF
3
IEG3
IEG3 0 1 IRQ3 IRQ3 TMIF TMIF
2 IRQ2
IRQ 2
IEG2
2 IEG2 0 1 IRQ2 IRQ2
1 IRQ1
IRQ 1 TMIC
1
IEG1
IEG1 0 1 IRQ1 IRQ1 TMIC TMIC
0 IRQ0
IRQ 0
IEG0
0 IEG0 0 1 IRQ0 IRQ0
84
3.
2
1
IENR1
IENTA
IENWP
IEN4
IEN3
IEN2
IEN1
IEN0
IENR1
8
7 A
7 IENTA 0 1
A
IENTA
A A
6 0
5 WKP7 WKP0
5 IENWP 0 1 WKP 7 WKP 7 WKP 0 WKP 0
IENWP
4 IRQ4
0 IRQ0
n
IRQ IRQ 4 0
IEN4 IEN0
IENn 0 1 IRQn IRQn
n
4
0
85
3.
3
2
IENR2
IENDT
IENAD
IENTG
IENTFH
IENTFL
IENTC IENEC
IENR2
8
7
IENDT
7 IENDT 0 1
6 A/D
A/D
IENAD
6 IENAD 0 1 A/D A/D
5 0
4 G
G
IENTG
4 IENTG 0 1 G G
86
3.
3 FH
3 IENTFH 0 1
FH
IENTFH
FH FH
2 FL
2 IENTFL 0 1
FL
IENTFL
FL FL
1 C
1 IENTC 0 1
C
IENTC
C C
0
IENEC
0 IENEC 0 1
SCI3-1 3 SCR3
3-2
10.2.6
87
3.
4
1
IRR1
 *
-- IRRI4 IRRI3 IRRI2 IRRI1 IRRI0
IRRTA
* *
--
*
*
*
*
*
IRR1
8 1
A IRQ4
IRQ0
0
7
7 IRRTA 0
A
IRRTA
IRRTA 1 1 A
IRRTA 0
H'FF H'00
6 0
5 1
88
3.
4
0
n
IRQ IRQ 4 0
IRRI4 IRRI0
IRRIn 0 IRRIn 1 1 IRQn IRRIn 0
n
4
0
5
2
IRR2
IRRAD
IRRDT
 *
IRRTG
IRRTFH IRRTFL
IRRTC IRREC
* *
*
*
*
*
*
*
IRR2 FH
8 FL C
A/D 1
G
0
7
7 IRRDT 0 IRRDT 1 1 DTON 1
IRRDT
IRRDT 0
89
3.
6
A/D
6
IRRAD
IRRAD 0 IRRAD 1 1 A/D ADSF IRRAD 0
5 0
4
4 IRRTG 0
G
IRRTG
IRRTG 1 1 TMIG TMIG
IRRTG 0
TMG
OVIE
1
TCG
3
3 IRRTFH 0
FH
IRRTFH
IRRTFH 1 1 8
IRRTFH 0
TCFH
OCRFH OCRF OCRFL OCRFH
16
TCF TCFL TCFH
90
3.
2
2 IRRTFL 0
FL
IRRTFL
IRRTFL 1 1 8
IRRTFL 0
TCFL
OCRFL
1
1 IRRTC 0
C
IRRTC
IRRTC 1 1 C H'FF
IRRTC 0
H'FF H'00
H'00
0
0 IRREC 0 IRREC 1 1 16 ECH ECH ECL IRREC 0
IRREC
8
91
3.
6
IWPF7 IWPF6
IWPR
IWPF5 IWPF4 IWPF3 IWPF2 IWPF1 IWPF0
* *
*
*
*
*
*
*
*
IW PR
8
WKP 7
WKP 0
1 0
7
0
n
IWPF7 IWPF0
IWPFn 0 IWPFn 1 WKP n 1 IWPFn 0
n
7
0
7
WEGR
WKEGS7
WKEGS6
WKEGS5
WKEGS4 WKEGS3
WKEGS2 WKEGS1
WKEGS0
WEGR
8
WKPn
WEGR
H'00
92
3.
n WKPn
WKPn
n WKEGSn 0 1 WKPn WKPn
n
7
0
3.3.3
WK P7 WK P0 IR Q4 IR Q0 13
1
WKP 7
WKP 0
WK P7 WK P0 WK P7 WKP 7 IW PR WK P0 WKP 0 1
P MR 5
IEN R1 CCR I 1
IEN WP
0
WKP7
WKP0 WKP7 WKP0 9
CCR
I 8
1
1
2
IRQ IRQ 4 0
IRQ4 IR Q4 IRQ0 IR Q0 IRQ4 IRQ0 IEG R IEG 4 IEG 0
PMR3 PMR1 IRR1
IRQ4
IRQ0 1
IEN R1 CCR I 1
IEN 4
IEN 0
0
IRQ4
IRQ0
CCR
I
1
93
3.
IRQ4
IRQ0 3.2
8
4
IRQ4
IRQ0
3.3.4
23 IR R 2 1 IEN R2 IEN R1 CCR I 0 1 IR R 1
CCR 20 3.2 11
I
1
3.3.5
3.2 3.3
1
1
2
3
1 3.2
4
C CR
I I
I 1
0
5 CCR PC 3.4
PC
6
CCR
I
1
7
3.5
94
3.
1.
LSI
I1 2. I 0
3.2
95
3.
3.3
96
3.
- - - - *
*
3.4
97
3.
3.5
98
3.
3.3.6
3.4
3.4
* PC CCR
1 13 4 2 4 4
15 27
*
EEPMOV
99
3.
3.4
3.4.1
LSI 0
SP R7 Rn SP 3.6 MOV.W Rn, @-SP POP Rn MOV.W @SP+, Rn SP
PUSH
3.6
SP
R TE
C CR
CCR
CCR
100
3.
3.4.2
IRQ4
IRQ0 WKP7
WKP0
1 0 1 3.5
101
3.
3.5
1
1
IRR1
IRRI4
IRQ4 0 IRQ4 1 0 IRQ3 0 IRQ3 1 0 IRQ2 0 IRQ2 1 0 IRQ1 0 IRQ1 1 0 IRQ0 0 IRQ0 1 0 1 1 1 1 1
Low
IEGR
IEG4
0
PMR1
IRQ4
Low
IEGR
IEG4
1
PMR1
IRQ4
IRRI3
Low
IEGR
IEG3
0
PMR1
IRQ3
Low
IEGR
IEG3
1
PMR1
IRQ3
IRRI2
Low
IEGR
IEG2
0
PMR1
IRQ2
Low
IEGR
IEG2
1
PMR1
IRQ2
IRRI1
Low
IEGR
IEG1
0
PMR1
IRQ1
Low
IEGR
IEG1
1
PMR1
IRQ1
IRRI0
Low
IEGR
IEG0
0
PMR3
IRQ0
Low
IEGR
IEG0
1
PMR3
IRQ0
IWPR
IWPF7 WKP 7 IWPF6 WKP 6 IWPF5 WKP 5 IWPF4 WKP 4 IWPF3 WKP 3 IWPF2 WKP 2 IWPF1 WKP 1 IWPF0 WKP 0
Low
PMR5
WKP7
0
1
Low
PMR5
WKP6
0
1
Low
PMR5
WKP5
0
1
Low
PMR5
WKP4
0
1
Low
PMR5
WKP3
0
1
Low
PMR5
WKP2
0
1
Low
PMR5
WKP1
0
1
Low
PMR5
WKP0
0
1
102
3.
3.7
1 1 1 0 0
NOP
3.5
High
3.7
103
3.
3.4.3
IRR1 IRRI2 IWPR 1
1 1 IRRI1 2 BCLR #1, @IRR 1:8 MOV.B R1L, @IRR1:8 2 R1L B11111101 IRRI1 1
IRRI1 1
IRRI1
1
IRRI0
MOV.B @IRR1:8, R1L AND.B # B11111101, R1L IRRI0=0 IRQ0 IR R I0
IRRI0=0 IRRI0=1
MOV.B R1L, @IRR1:8 AND.B IR R I1
IR Q0
104
4.
4
4.1 ............................................................................................................................................................................................................107 4.1.1 4.1.2 4.2 4.3 4.4 4.5 4.5.1 4.5.2 ............................................................................................................................................107 ..........................................................................................107 ...............................................................................................................................................................108 .........................................................................................................................................................................111 ........................................................................................................................................................................................113 ...............................................................................................................................................................114 ..............................................................................................................115 ...............117
4.
106
4.
4.1
LSI CPG Clock Pulse Generator
2
4.1.1
4.1
4.1
4.1.2
SUB
CPU
SUB W
OSC
OSC
/8192 /16 /8 /4
/4096 /2
W
/2048 /128
W
/1024 /64
W
/512
W
/256
W
/128
W
/64
W
/32
W
/32
/16
/8
/4
/2
107
4.
4.2
1
4.2
4.2
4 .3
4 .1
4.3
4.1
MHz RS max C0 max 4.193 100 16pF
108
4.
2
4.4
4.4
3
4.5 OSC1 OSC2
4.5
109
4.
4
OSC1 4.6 OSC2
4.6
OSC duty 45 55
OSC
110
4.
4.3
1 32.768kHz/38.4kHz
4 .7 38.4kHz 32. 768kHz 4.2 3
C1 X1 C2 C1 C2 15pF typ
X2
4.7
32.768kHz/38.4kHz
4.8
4.8
32.768kHz/38.4kHz
2
4 .9 X2 X1 GND
4.9
111
4.
3
X1 4.10 X2
4.10
w
112
4.
4.4
LS I W S 13 2 S
W
32.768kHz
38.4kHz
4 A
W
/4
5
1
S PSS
S 1 S H'0000 13
S S CPU S A/D LC D H'0000 S A C F 14 G SCI3-1 SCI3-2 P WM
S
OSC
OSC
/16
OSC
/32
/64
OSC
/128
2
W
PSW
W 5 W H'00 32.768kHz 38.4kHz 4
W
/4
X1 X2
W
W
TMA
TMA3
TMA2
1
W A
A
113
4.
4.5
ROM ZTAT 
TEST OSC1 OSC2 Vss X2 X1 P17
(Vss)
4.11 4.12 1
4.12 2
4
114
4.
R 1 2 1
3
2
4
3
4.12
4.5.1
4.13
OS C2
4 .1 3
2
1
trc
2
CPU
2 1 SYSCR1 6 4
0 STS2 0
115
4.
(OSC2)
4.13
AC
t rc
CPU 8 C PU
1
trc
8
131,072
1
116
4.
4.5.2
2 1 S YSC R 1 6 4
0(S TS 2
0
16
8, 192
R ES
Low
117
4.
118
5.
5
5.1 ............................................................................................................................................................................................................121 5.1.1 5.2 5.2.1 5.2.2 5.2.3 5.3 5.3.1 5.3.2 5.3.3 5.3.4 5.3.5 5.4 5.4.1 5.4.2 5.4.3 5.4.4 5.5 5.5.1 5.5.2 5.6 5.6.1 5.6.2 5.6.3 5.7 5.7.1 5.7.2 ...............................................................................................124 ...................................................................................................................................................................................128 ..............................................................................................................128 ...................................................................................................................128 ............................................................128 ..............................................................................................................................................................................129 .........................................................................................................129 ..............................................................................................................129 ............................................................130 ................................................................................131 ....................131 ...................................................................................................................................................................................133 ..............................................................................................................133 ...................................................................................................................133 .................................................................133 .........................133 .........................................................................................................................................................................134 ....................................................................................................134 .........................................................................................................134 ....................................................................................................................................................................135 ...............................................................................................135 ....................................................................................................135 .................................................................135 ..........................................................................................................................................................136 .....................................................................................136 ..........................................................................................136
5.
5.7.3 5.8
.......................................................136
..................................................................................................................................................................................................137 5.8.1 5.8.2 5.8.3 ..................................................................................................................................137 ..................................................................................................................................138 ........................................140 .....................................................................................................................................................141 5.9.1 5.9.2 .....................................................................................141 .....................................................................................141
5.9
120
5.
5.1
LSI 8 5.1 LSI 9
5.1
CPU
CPU
CPU
CPU
CPU 1/32 CPU WDT 1/16 1/8 A SCI3-1 SCI3-2 AEC C LCD G
1/64
F
CPU AEC LCD
A
F
G
CPU
9
121
5.
5.1
* * * * * * * * * *
A A C
G G
5.1
122
5.
5.2
LSI
5.2
LSI
CPU
RAM
I/O IRQ 0 IRQ 1 IRQ 2 IRQ 3 IRQ 4 WKP 0 WKP 1 WKP 2 WKP 3 WKP 4 WKP 5 WKP 6 WKP 7 A *5 *8 C WDT G SCI3-1 SCI3-2 PWM A/D LCD *4 *4 *4 F *
9
*1
*6 *6
*5
*5 *8 *2 *
7
*2
*2 *3
*2 *3
*1 *2 *3 *4 *5 *6 *7 *8 *9
W W W W W
/4
/2
W
/2
W
/4
/32
4
123
5.
5.1.1
5.3
5.3
R/W 1 2 SYSCR1 SYSCR2 R/W R/W H'07 H'F0 H'FFF0 H'FFF1
1
SSBY
1
STS2
SYSCR1
STS1 STS0 LSON -- MA1 MA0
--
S YSC R 1
8
SYSCR1
H'07
7
SSBY
7 SSBY SLEEP 0 SLEEP
SLEEP 1 SLEEP
124
5.
6
4
2
0
STS2 STS0
C PU
6 STS2 0 0 0 0 1 1 1 1
5 STS1 0 0 1 1 0 0 1 1
4 STS0 0 1 0 1 0 1 0 1 8,192 16,384 32,768 65,536 131,072 2 8 16
3 CPU
SU B
LSON
3 LSON 0 1 CPU CPU
SUB
2 1
125
5.
1
0
MA1
MA0
OSC
/128
OSC
/64
OSC
/32
OSC
/16
MA1 MA0
1 MA1 0 0 1 1 MA0 0 1 0 1
0
OSC
/16 /32 /64 /128
OSC
OSC
OSC
2
2
SYSCR2
--
--
--
NESEL
DTON
MSON
SA1
SA0
--
--
--
S YSC R 2
8
7
5 1
4
NESEL
W
OS C
OSC
OS C
2
4
16MHz
0
NESEL 0 1
OSC
16 4
OSC
126
5.
3
DTON
S LEEP
S LEEP
3 DTON SLEEP 0 SLEEP
SLEEP SSBY 0 MSON 1 LSON 0
SSBY 1 TMA3 1 LSON 1 SLEEP 1 SSBY 0 MSON 0 LSON 0
SSBY 1 TMA3 1 LSON 1 SLEEP SSBY 1 TMA3 1 LSON 0 MSON 0 1
SSBY 1 TMA3 1 LSON 0 MSON
2
MSON
2 MSON 0 1
1
0 CPU
W
SA1 SA0 /8
W
/4
W
/2
SA1
SA0
1 SA1 0 0 1 SA0 0 1 *
W
0
/8 /4 /2
W
W
* Don't care
127
5.
5.2
5.2.1
1
SYSCR1 0 C PU S LEEP C PU SSBY 0 LSON 0 SYSCR2 MSON 0 DTON
2
SYSCR1 0 S LEEP C PU SYSCR1 CPU 1/2 MA1 MA0 SSBY 0 LSON 0 SYSCR2 MSON 1 DTON
5.2.2
A G IRQ4 IRQ0 WKP7 WKP0 SCI3-1 SCI3-2 C A/D F RES
1
CCR
I
1
2/
s
2
RES
R ES Low
5.2.3
S YSC R 1 MA1 MA0
128
5.
5.3
5.3.1
SYSCR1 S LEEP CPU CPU RAM RAM I/O RAM SSBY 1 LSON 0 TMA TMA3 0
5.3.2
IRQ1 IRQ0 WKP7 WKP0 RES
1
S YSC R 1 S TS0 LS I SYSCR2 0 CCR I 1 1 MSON S TS2
2
RES
R ES Low R ES High LSI R ES Low C PU
129
5.
5.3.3
SYSCR1 STS2 STS0
1
5 .4 S TS2 S TS0 STS2 STS0
5.4 ms
STS2 STS1 STS0 0 0 0 0 1 1 1 1 0 0 1 1 0 0 1 1 0 1 0 1 0 1 0 1 8,192 16,384 32,768 65,536 131,072 2 8 16 2MHz 4.1 8.2 16.4 32.8 65.5 0.001 0.004 0.008 1MHz 8.2 16.4 32.8 65.5 131.1 0.002 0.008 0.016
2
STS2 1 STS1 0 STS0 1 STS2 1 STS1 0 STS0 1
130
5.
5.3.4
S YSC R 1 LS ON 0 TMA TMA3 0 S LEEP MOS 5.2 S SB Y 1
5.2
5.3.5
1
IR Q WK P
SUB
High
Low
2
2
5.3
High
2tcyc
2tsubcyc
131
5.
3
1 High Low 2tcyc 2tsubcyc
2
3
2tcyc
2tsubcyc
5 .3
4
IRQ4 IRQ0 WKP7 WKP0 ADTRG TMIC TMIF TMIG
132
5.
5.4
5.4.1
SYSCR1 S LEEP A F G AEC LC D CPU RAM I/O SSBY 1 TMA TMA3 1
5.4.2
IRQ0 G RES WKP7 WKP0 A F
1
SYSCR1 MSON LS ON 0 MSO N 1 LSON 0 MSON 0 LS ON 1 S YSC R 1 S TS0 CCR I 1 LS I S TS2 LSON SYSCR2
2
RES
RES 5.3.2 2 RES
5.4.3
5.3.3
5.4.4
5.3.5
133
5.
5.5
5.5.1
S YSC R 1 SLEEP A/D P WM CPU I/O RAM S SB Y 0 LS ON 1 TMA TMA3 1
5.5.2
A SCI3-1 SCI3-2 IRQ4 IRQ0 WKP7 WKP0 C RES F G
1
CCR I 1
2/
SUB
s
2
RES
RES 5.3.2 2 RES
134
5.
5.6
5.6.1
A SYSCR1 LSON 1 A SCI3-1 SCI3-2 IRQ4 IRQ0 I WKP7 WKP0 1 C F G F G IR Q0 WK P7 WK P0
CCR
5.6.2
SLEEP RES
1
SLEEP
S YSC R 1 S SB Y 1 TMA TMA3 1 S LEEP SYSCR1 LS ON 1 TMA TMA3 1 S LEEP SSBY 0
5.8
2
RES
RES 5.3.2 2 RES
5.6.3
SYSCR2
W
SA1 SA0
2
4
8
135
5.
5.7
5.7.1
IRQ1 IRQ0 A F WKP7 WKP0 WK P7 WK P0 S YSC R 1 SYSCR2 I 1 MSON 1 LS ON 0 G IR Q0
CCR
1/2
5.7.2
SLEEP
1
SLEEP
SYSCR1 SSBY 1 LSON 0 TMA SYSCR1 SLEEP S YSC R 1 S SB Y 0 LS ON 0 S LEEP TMA3 SSBY 0 1 TMA SLEEP TMA3 1
5.8
2
RES
R ES Low
5.7.3
S YSC R 1 MA1 MA0
136
5.
5.8
5.8.1
CPU 3 3
S YSC R 2
DTO N
1
S LEEP 2 IEN R2
CCR
I
1
1
SYSCR1 DTO N 1 S LEEP SSBY 0 LSON 0 SYSCR2 MSON 1
2
SYSCR1 DTO N 1 S LEEP SSBY 0 LSON 0 SYSCR2 MSON 0
3
SYSCR1 TMA TMA3 1 SSBY 1 LSON 1 SYSCR2 DTON 1 SLEEP
4
S YSC R 1 DTO N 1 TMA TMA3 1 STS2 STS0 S SB Y 1 LS ON S LEEP 0 S YSC R 2 MSO N 0
SYSCR1
137
5.
5
SYSCR1 TMA TMA3 1 SSBY 1 LSON 1 SYSCR2 DTON 1 SLEEP
6
S YSC R 1 DTO N 1 TMA TMA3 1 STS2 STS0 S SB Y 1 LS ON S LEEP 0 S YSC R 2 MSO N 1
SYSCR1
5.8.2
1
SYSCR1 S LEEP
SSBY
0 LSON
0 SYSCR2
MSON
1 DTON
1
S LEEP 1
{
SLEEP tcyc tcyc 2 1 /8 2tosc 14 16tosc 230tosc
}
1
CPU < tosc tcyc > OSC
138
5.
2
SYSCR1 S LEEP
SSBY
0 LSON
0 SYSCR2
MSON
0 DTON
1
S LEEP 2
{
SLEEP tcyc tcyc 2 1 /8 16tosc 14 2tosc 76tosc
}
2
CPU < tosc tcyc > OSC
3
S YSC R 1 TMA3 1 S SB Y 1 LS ON SLEEP 3 0 S YSC R 2 MSO N 0 DTO N 1 TMA
SLEEP
{
SLEEP tsubcyc { STS2 STS0 } 2 1 8tw 8192 24tw 14 2tosc tcyc
}
3
16412tosc 8192
CPU < tosc tw tcyc tsubcyc > OSC
w/8
SUB
139
5.
4
S YSC R 1 TMA3 1 S SB Y 1 LS ON S LEEP 4 0 S YSC R 2 MSO N 1 DTO N 1 TMA S LEEP
{
SLEEP tsubcyc { STS2 STS0 } 2 1 8tw 8192 24tw 14 16tosc tcyc
}
4
131296tosc 8192
CPU < tosc tw tcyc tsubcyc > OSC
w/8
/8
SUB
5.8.3
1
5 .3 .5
2
5 .3 .5
3
5 .3 .5
4
5 .3 .5
140
5.
5.9
5.9.1
1 CKSTPR1 2 C KST PR 2 0 5 .5
5.9.2
1 CKSTPR1 2 C KST PR 2 1 5 .5
1 CKSTPR2 FF FF
C KST PR 1
2
5.5
CKSTPR1
TACKSTP 0 TCCKSTP
1
A A C C F F G G
1 0
TFCKSTP
1 0
TGCKSTP
1 0
ADCKSTP
1 A/D 0 A/D
S32CKSTP
1 SCI3-2 0 SCI3-2
141
5.
CKSTPR1
S31CKSTP
1 SCI3-1 0 SCI3-1
CKSTPR2
LDCKSTP
1 LCD 0 LCD
PWCKSTP
1 PWM 0 PWM
WDCKSTP
1
0
AECKSTP
1
0
142
6. ROM
6
6.1 ............................................................................................................................................................................................................145 6.1.1 6.2 H8/3827R PROM 6.2.1 6.2.2 6.3 H8/3827R 6.3.1 6.3.2 6.4 ............................................................................................................................................145 ............................................................................................................................................................146 PROM ........................................................................................................................146 .................................................................146 ........................................................................................................................................................149 ...................................................................................................................150 .............................................................................................................................152 .........................................................................................................................................................................154
6.
ROM
144
6.
ROM
6.1
H8/3822R 16k 40k R OM H8/3823R 24k H8/3824R H8/3824S 48k 16 2 H8/3827R H8/3827S ZTAT ZTAT 60k PROM H8/3827R ZTAT 32k H8/3825R H8/3825S 60k H8/3826R H8/3826S R OM H8/3827R H8/3827S C PU
6.1.1
ROM 6.1
6.1
ROM
H8/3824R H8/3824S
145
6.
ROM
6.2 H8/3827R
6.2.1 PROM
ROM
PROM
PROM HN27C101 PROM PROM
PROM
6.1
6.1
PROM
TEST PB4/AN4 PB5/AN5 PB6/AN6
High Low
High
6.2.2
PROM 32 6.2 PROM 6 .2 6 .3
6.2
80
FP-80B
ME3867ESFS1H MINATO H7386BQ080D3201 DATA-I/O
80
FP-80A
ME3867ESHS1H MINATO H7386AQ080D3201 DATA-I/O
80
TFP-80C
ME3867ESNS1H MINATO H7386CT080D3201 DATA-I/O
146
6.
ROM
RES
CE OE PGM
6.2
HN27C101
147
6.
ROM
*
*
6.3
H8/3827R
PROM
148
6.
ROM
6.3 H8/3827R
H8/3827R P ROM 6 .3
6.3
PROM
H8/3827R
CE L L L L H H
OE H L L H L H
PGM L H L H L H
Vpp V pp V pp
VCC VCC VCC
EO7
EO0
EA16
EA0
V pp
VCC
L H Vpp VCC
Low High Vpp VCC
EPROM HN27C101
PROM
PROM
1
H'0000 H'EDFF
149
6.
ROM
6.3.1
6.4
6.4
150
6.
ROM
6.4
6.5
6.4
DC VCC 6.0V 0.25V VPP 12.5V 0.3V VSS 0V Ta 25
min typ max VCC 0.3 V EA16 PGM EA16 PGM VOH 2.4 V I OH 200A EA0 VIL 0.3 0.8 V EA0 VIH 2.4
5
High
EO7
EO0
OE CE Low EO7 EO0 OE CE High EO7 EO0
Low
EO7
EO0
VOL
0.45
V
I 0.8mA OL
EO7
EO0
EA16 PGM
EA0
I LI
2
A Vin 5.25V/0.5V
OE CE VCC VPP
I CC I pp
40 40
mA mA
6.5
AC VCC 6.0V 0.25V VPP 12.5V 0.3V Ta 25
min typ t AS 2 2 2 0 2
2
5
max s s s s s 130 ns s 0.21 5.25 ms ms s s 200 ns 6.5* 1
OE
t OES t DS t AH t DH t DF*
VPP
t VPS t PW PGM t OPW * t VCS t CES t OE *1 0.45 2.4V 20ns
3
2 0.19 0.20 0.19 2 2 0
VCC CE
0.8V 2.0V 0.8V 2.0V *2 t DF *3 t OPW 6.4
151
6.
ROM
PROM
6.5
CE
PGM
OE *
*
6.5
PROM
6.3.2
1 PROM VPP 12.5V
PROM PROM 2 PROM HN27C101 VPP 12.5V
PROM 3
4
152
6.
ROM
5
P ROM H'EE00
H'0000 P ROM
H'EDF F
H'EE00 H'1FFFF H'FF
153
6.
ROM
6.4
150 PROM
6.6
6.6
P ROM PROM
154
7. RAM
7
7.1 ............................................................................................................................................................................................................157 7.1.1 ............................................................................................................................................157
7.
RAM
156
7.
RAM
7.1
H8/3822R H8/3823R 1k 2k C PU 2 H8/3824R H8/3824S H8/3825R H8/3825S H8/3826R RAM H8/3826S H8/3827R H8/3827S R AM 16
7.1.1
RAM 7.1
7.1
RAM
H8/3824R H8/3824S
157
7.
RAM
158
8. I/O
8.1 8.2
............................................................................................................................................................................................................161 1....................................................................................................................................................................................................163 8.2.1 8.2.2 8.2.3 8.2.4 8.2.5 ...........................................................................................................................................................163 ...................................................................................................................163 .................................................................................................................................................168 .................................................................................................................................................170 MOS......................................................................................................................170
8.3
3....................................................................................................................................................................................................171 8.3.1 8.3.2 8.3.3 8.3.4 8.3.5 ...........................................................................................................................................................171 ...................................................................................................................171 .................................................................................................................................................175 .................................................................................................................................................176 MOS......................................................................................................................177
8.4
4....................................................................................................................................................................................................178 8.4.1 8.4.2 8.4.3 8.4.4 ...........................................................................................................................................................178 ...................................................................................................................178 .................................................................................................................................................180 .................................................................................................................................................181
8.5
5....................................................................................................................................................................................................182 8.5.1 8.5.2 8.5.3 8.5.4 8.5.5 ...........................................................................................................................................................182 ...................................................................................................................182 .................................................................................................................................................185 .................................................................................................................................................186 MOS......................................................................................................................186
8.6
6....................................................................................................................................................................................................187 8.6.1 8.6.2 ...........................................................................................................................................................187 ...................................................................................................................187
8.
I/O
8.6.3 8.6.4 8.6.5 8.7
.................................................................................................................................................189 .................................................................................................................................................189 MOS......................................................................................................................189
7....................................................................................................................................................................................................190 8.7.1 8.7.2 8.7.3 8.7.4 ...........................................................................................................................................................190 ...................................................................................................................190 .................................................................................................................................................192 .................................................................................................................................................192
8.8
8....................................................................................................................................................................................................193 8.8.1 8.8.2 8.8.3 8.8.4 ...........................................................................................................................................................193 ...................................................................................................................193 .................................................................................................................................................195 .................................................................................................................................................196
8.9
A...................................................................................................................................................................................................197 8.9.1 8.9.2 8.9.3 8.9.4 ...........................................................................................................................................................197 ...................................................................................................................197 .................................................................................................................................................199 .................................................................................................................................................199
8.10
B...................................................................................................................................................................................................200 8.10.1 8.10.2 ...........................................................................................................................................................200 ...................................................................................................................200 ....................................................................................................................................................................201 8.11.1 8.11.2 8.11.3 ...........................................................................................................................................................201 ...................................................................................................................201 ....................203 ..............................................................................................................................................................................204 8.12.1 .............................................................................................................................204
8.11
8.12
160
8.
I/O
8.1
LSI 1 8 8 6 1 4 1 1 3 1
8.1 PCR PDR P CR P DR 2 .9 .2
5
6
7
8
A
8
C.
I/O
161
8.
I/O
8.1
1
8 MOS
P17 P15/ IRQ3 IRQ1/ TMI TMI F, C P14/ IRQ4/ADTRG
3
1 TMIF, TMIC
PMR1 TCRF, TMC
4
A/D
PMR1, AMR
P13/TMI G P12, P1/ 1 TMOFH, TMOFL P10/TMOW 3 8 MOS P37/AEVL P36/AEVH P35/TXD31 H8/3827R P34/RXD31 P33/SCK31 P32/RESO P31/UD P30/PWM 4 1 P43/IRQ0 P42/TXD32 3 P41/RXD32 P40/SCK32 5 8 MOS P57 P50/ WKP7 WKP0/ SEG8 SEG1 6 8 MOS P67 P60/ SEG16 SEG9
G F
PMR1 PMR1
A SCI31 RXD31 TXD31 SCK31
PMR1 PMR3 SCR31
AEVL AEVH SMR31
C 14 PWM
PMR3
0 SCI32 RXD32 TXD32 SCK32
PMR3 SCR32 SMR32
WKP7 WKP0 SEG8 SEG1
PMR5 LPCR
SEG16 SEG9
LPCR
7
8
P77 P70/ SEG24 SEG17
SEG24 SEG17
LPCR
8
8
P87/SEG32/CL1 P86/SEG31/CL2 P85/SEG30/DO P84/SEG29/M P83 P80/ SEG28 SEG25 M
SEG32 SEG25 CL1 CL2 DO
LPCR
A
4
PA3 PA0/ COM 4 COM 1
COM 4 COM 1
LPCR
B
8
PB7 PB0/ AN7 AN0
A/D
AMR
162
8.
I/O
8.2
8.2.1
1
1 8 1 8 .1
IRQ IRQ IRQ IRQ ADTRG
8.1
1
8.2.2
8.2 1
8.2
R/W 1 1 1 1 PDR1 PCR1 PUCR1 PMR1 R/W W R/W R/W H'00 H'00 H'00 H'00 H'FFD4 H'FFE4 H'FFE0 H'FFC8
163
8.
I/O
1
1
PDR1
P17
P16
P15
P14
P13
P12
P11
P10
PDR1 PCR1 1
1 1
P1 7
P1 0 PDR1
8
P CR 1
0
1
PDR1
H'00
2
1
PCR1
PCR17
PCR16
PCR15
PCR14
PCR13
PCR12
PCR11
PCR10
PCR1
1 P1 7
P1 7 P1 0
P1 0 0 PCR1
PCR1
1
PMR1
PDR1
PCR1
H'00 1
3
1
PUCR1
PUCR17
PUCR16
PUCR15
PUCR14
PUCR13
PUCR12
PUCR11
PUCR10
PUCR1 P CR 1 0 0
1 P UCR 1 OFF PUCR1 H'00
P1 7 1
P1 0
MOS MOS ON
164
8.
I/O
4
1
IRQ3
PMR1
IRQ2 IRQ1 IRQ4 TMIG TMOFH TMOFL TMOW
P MR 1
8
1
PMR1
H'00
7
P17/IRQ3/TMIF P1 7
IRQ3 IRQ3/TMIF
P1 7/IR Q3/TMIF
7 IRQ3 0 1 P17 IRQ3/TMIF TMIF 9.4.2 3 F TCRF
IRQ3/TMIF
6 P1 6/IRQ2
P16/IRQ2 P1 6
6
IRQ2 IRQ2
IRQ2 0 1 IRQ2 P16 IRQ2
165
8.
I/O
5
P15/IRQ1/ TMIC P 15
IRQ1 IR Q1/TMIC
P 15/IR Q1/TMIC
5 IRQ1 0 1 P15 IRQ1/ TMIC
IRQ1/TMIC TMIC 9.3.2 1 C TMC
4
P14/IRQ4/ADTRG P 14
IRQ4 IR Q4/ADT RG
P 14/IR Q4/ADT RG
4 IRQ4 0 1 ADTRG P14 IRQ4/ADTRG 12.3.2 A/D
3
P13/TMIG P1 3
TMIG TMIG
P1 3/TMIG
3 TMIG 0 1
P13 TMIG
2
P12/TMOFH P 12
TMOFH TMOF H
P 12/TMOF H
2 TMOFH 0 1 P12 TMOFH
166
8.
I/O
1
P11/TMOFL P 11
TMOFL TMOF L
P 11/TMOF L
1 TMOFL 0 1 P11 TMOFL
0
P10/TMOW P1 0
TMOW TMOW
P1 0/TMOW
0 TMOW 0 1 P10 TMOW
167
8.
I/O
8.2.3
8.3 1
8.3
1
P17/IRQ3/ TMIF
PMR1
IRQ3 TCRF
CKSL2 CKSL0 PCR1
PCR17
IRQ
IRQ
P16/IRQ2
PMR1
IRQ2 PCR1
PCR16
IRQ
P15/IRQ1/ TMIC
PMR1
IRQ1 TMC
TMC2 TMC0 PCR1
PCR15
IRQ
IRQ
P14/IRQ4/ ADTRG
PMR1
IRQ4
AMR
TRGE PCR1
PCR14
IRQ ADTRG
IRQ ADTRG
168
8.
I/O
P13/TMIG
PMR1
TMIG
PCR1
PCR13
P12/TMOFH PMR1
TMOFH
PCR1
PCR12
P11/TMOFL PMR1
TMOFL
PCR1
PCR11
P10/TMOW
PMR1
TMOW
PCR1
PCR10
Don't care
169
8.
I/O
8.2.4
1 8.4
8.4
1
P17/IRQ3 /TMIF P16/IRQ2 P15/IRQ1 /TMIC P14/IRQ4 /ADTRG P13/TMIG P12/TMOFH P11/TMOFL P10/TMOW * MOS ON High
*
8.2.5
1 0
MOS
MOS PUCR1 1 OFF
0 0 MOS OFF 1 ON OFF 1
P CR 1 MOS ON
MOS
PCR1n PUCR1n
Don't care
n
7
0
170
8.
I/O
8.3
8.3.1
3
3 8 3 8 .2
RESO
8.2
3
8.3.2
8.5 3
8.5
R/W 3 3 3 3 PDR3 PCR3 PUCR3 PMR3 R/W W R/W R/W H'00 H'00 H'00 H'04 H'FFD6 H'FFE6 H'FFE1 H'FFCA
171
8.
I/O
1
3
PDR3
P37
P36
P35
P34
P33
P32
P31
P30
PDR3 PCR3 1
3 3
P3 7
P3 0 PDR3
8
P CR 3
0
3
PDR3
H'00
2
3
PCR3
PCR37
PCR36
PCR35
PCR34
PCR33
PCR32
PCR31
PCR30
PCR3
3 P3 7
P3 7 P3 0
P3 0 0 PCR3
PCR3
1
PMR3
PDR3
PCR3
H'00 1
3
3
PUCR3
PUCR37
PUCR36
PUCR35
PUCR34
PUCR33
PUCR32
PUCR31
PUCR30
PUCR3 P CR 3 0 0
3 P UCR 3 OFF PUCR3 H'00
P3 7 1
P3 0
MOS MOS ON
172
8.
I/O
4
3
PMR3
AEVL
AEVH
WDCKS
NCS
IRQ0
RESO
UD
PWM
P MR 3
8
3
PMR3
H'04
7
P37/AEVL P3 7
AEVL AEVL
P3 7/AEVL
7 AEVL 0 1
P37 AEVL
6
P36/AEVH P 36
AEVH AEV H
P 36/AEVH
6 AEVH 0 1 P36 AEVH
5
WDCKS
5 WDCKS 0 1 /8192 w/32
173
8.
I/O
4
TMIG TMIG
4
NCS
NCS 0 1
3 P4 3/IRQ0
P43/IRQ0 P4 3
3
IRQ 0 IRQ0
IRQ0 0 1 P43 IRQ0
2
P32/RESO P3 2
RESO RESO
P3 2/RESO
2 RESO 0 1
P32 RESO
1 P3 1/UD
P31/UD P3 1
1
UD UD
UD 0 1 P31 UD
0
P30/PWM P3 0
PWM PWM
P3 0/PWM
0 PWM 0 1
P30 PWM
174
8.
I/O
8.3.3
8.6 3
8.6
3
P37/AEVL
PMR3
AEVL
PCR3
PCR37
P36/AEVH
PMR3
AEVH
PCR3
PCR36
P35/TXD 31
SCR3-1
TE31
SPCR
SPC31 PCR3
PCR35
P34/RXD31
SCR3-1
RE31
PCR3
PCR34
P33/SCK31
SCR3-1
CKE311
CKE310
SMR31
PCR3
PCR33
Don't care
175
8.
I/O
P32/RESO
PMR3
RESO
PCR3
PCR32
P31/UD
PMR3
UD
PCR3
PCR31
P30/PWM
PMR3
PWM
PCR3
PCR30
Don't care
8.3.4
3 8.7
8.7
3
P37/AEVL P36/AEVH P35/TXD 31 P34/RXD31 P33/SCK31 P32/RESO
*
P31/UD P30/PWM
*
MOS
ON
High
176
8.
I/O
8.3.5
3 0
MOS
MOS PUCR3 1 OFF
0 0 MOS OFF 1 ON OFF 1
P CR 3 MOS ON
MOS
PCR3n PUCR3n
Don't care
n
7
0
177
8.
I/O
8.4
8.4.1
4
4 8.3 3 1 4
IRQ
8.3
4
8.4.2
8.8 4
8.8
R/W 4 4 PDR4 PCR4 R/W W H'F8 H'F8 H'FFD7 H'FFE7
178
8.
I/O
1
4
PDR4
--
--
--
--
P43
P42
P41
P40
--
--
--
--
PDR4 1
4 4
P4 2
P4 0 P DR4
8
PCR4
P CR 4
0
4
PDR4
H'F8
2
4
PCR4
--
--
--
--
--
PCR42
PCR41
PCR40
--
--
--
--
--
PCR4
4 P4 2
P4 2 P4 0
P4 0 0 PCR4
PCR4
1
SCR3-2
PDR4
PCR4
H'F8 1
179
8.
I/O
8.4.3
8.9 4
8.9
4
P43/IRQ0
PMR3
IRQ0
IRQ P42/TXD 32 SCR3-2 TE32 SPCR SPC32 PCR4 PCR42
P41/RXD32
SCR3-2
RE32
PCR4
PCR41
P40/SCK32
SCR3-2
CKE1 CKE0 SMR32
COM32
PCR4
PCR40
Don't care
180
8.
I/O
8.4.4
4 8.10
8.10
4
P43/IRQ0 P42/TXD 32 P41/RXD32 P40/SCK32
181
8.
I/O
8.5
8.5.1
5
5 8 5 8 .4
WKP WKP WKP WKP WKP WKP WKP WKP
8.4
5
8.5.2
8.11 5
8.11
R/W 5 5 5 5 PDR5 PCR5 PUCR5 PMR5 R/W W R/W R/W H'00 H'00 H'00 H'00 H'FFD8 H'FFE8 H'FFE2 H'FFCC
182
8.
I/O
1
5
PDR5
P57
P56
P55
P54
P53
P52
P51
P50
PDR5 PCR5 1
5 5
P5 7
P5 0 PDR5
8
P CR 5
0
5
PDR5
H'00
2
5
PCR5
PCR57
PCR56
PCR55
PCR54
PCR53
PCR52
PCR51
PCR50
PCR5
5 P5 7
P5 7 P5 0
P5 0 0
PCR5
1
P MR 5 PCR5
LP CR
S GS3
S GS0
PDR5 PCR5 H'00 1
3
5
PUCR5
PUCR57
PUCR56
PUCR55
PUCR54
PUCR53
PUCR52
PUCR51
PUCR50
PUCR5 P CR 5 0 0
5 P UCR 5 OFF PUCR5 H'00
P5 7 1
P5 0
MOS MOS ON
183
8.
I/O
4
5
PMR5
WKP 7
WKP 6
WKP 5
WKP 4
WKP 3
WKP 2
WKP 1
WKP 0
P MR 5
8
5
PMR5
H'00
n
P5n/WKPn/SEGn+1 S EGn+1
WKPn P 5n
P 5n/WKP n/SEG n+1 WKPn
n WKPn 0 1 P5n WKP n
n
SEGn+1
7
0
1 3.2.1
LCD
LPCR
184
8.
I/O
8.5.3
8.12 5
8.12
5
P57/WKP 7 /SEG8
PMR5
WKP n
PCR5
PCR5n
LPCR
SGS3 SGS0
P50/WKP 0 /SEG1
WKP
Don't care
185
8.
I/O
8.5.4
5 8.13
8.13
5
P57/WKP 7 /SEG8
*
P50/WKP 0 /SEG1 * MOS ON High
8.5.5
5 0
MOS
MOS PUCR5 1 OFF
0 0 MOS OFF 1 ON OFF 1
P CR 5 MOS ON
MOS
PCR5n PUCR5n
Don't care
n
7
0
186
8.
I/O
8.6
8.6.1
6
6 8 6 8 .5
8.5
6
8.6.2
8.14 6
8.14
R/W 6 6 6 PDR6 PCR6 PUCR6 R/W W R/W H'00 H'00 H'00 H'FFD9 H'FFE9 H'FFE3
187
8.
I/O
1
6
PDR6
P67
P66
P65
P64
P63
P62
P61
P60
PDR6 PCR6 1
6 6
P6 7
P6 0 PDR6
8
P CR 6
0
6
PDR6
H'00
2
6
PCR6
PCR67
PCR66
PCR65
PCR64
PCR63
PCR62
PCR61
PCR60
PCR6
6 P6 7
P6 7 P6 0
P6 0 0
PCR6
1
LP CR PCR6
S GS3 PDR6 PCR6
S GS0
H'00 1
3
6
PUCR6
PUCR67
PUCR66
PUCR65
PUCR64
PUCR63
PUCR62
PUCR61
PUCR60
PUCR6 P CR 6 0 0
6 P UCR 6 OFF PUCR6 H'00
P6 7 1
P6 0
MOS MOS ON
188
8.
I/O
8.6.3
8.15 6
8.15
6
P67/SEG16
PCR6
PCR6n
LPCR
SGS3 SGS0
P60/SEG9
Don't care
8.6.4
6 8.16
8.16
6
P67/SEG16
P60/SEG9 * MOS ON High
*
8.6.5
6 0
MOS
MOS PUCR6 1 OFF
0 0 MOS OFF 1 ON OFF 1
P CR 6 MOS ON
MOS
PCR6n PUCR6n
Don't care
n
7
0
189
8.
I/O
8.7
8.7.1
7
7 8 7 8 .6
7
8.6
7
8.7.2
8.17 7
8.17
R/W 7 7 PDR7 PCR7 R/W W H'00 H'00 H'FFDA H'FFEA
190
8.
I/O
1
7
PDR7
P77
P76
P75
P74
P73
P72
P71
P70
PDR7 PCR7 1
7 7
P7 7
P7 0 PDR7
8
P CR 7
0
7
PDR7
H'00
2
7
PCR7
PCR77
PCR76
PCR75
PCR74
PCR73
PCR72
PCR71
PCR70
PCR7
7 P7 7
P7 7 P7 0
P7 0 0
PCR7
1
LP CR PCR7
S GS3 PDR7 PCR7
S GS0
H'00 1
191
8.
I/O
8.7.3
8.18 7
8.18
7
P77/SEG24
PCR7
PCR7n
LPCR
SGS3 SGS0
P70/SEG17
Don't care
8.7.4
7 8.19
8.19
7
P77/SEG24
P70/SEG17
192
8.
I/O
8.8
8.8.1
8
8 8 8 8 .7
8.7
8
8.8.2
8.20 8
8.20
R/W 8 8 PDR8 PCR8 R/W W H'00 H'00 H'FFDB H'FFEB
193
8.
I/O
1
8
PDR8
P87
P86
P85
P84
P83
P82
P81
P80
PDR8 PCR8 1
8 8
P8 7
P8 0 PDR8
8
P CR 8
0
8
PDR8
H'00
2
8
PCR8
PCR87
PCR86
PCR85
PCR84
PCR83
PCR82
PCR81
PCR80
PCR8
8 P8 7
P8 7 P8 0
P8 0 0
PCR8
1
LP CR PCR8
S GS3 PDR8 PCR8
S GS0
H'00 1
194
8.
I/O
8.8.3
8
8.21
8
1
P87/SEG32 /CL1
PCR8
PCR87
LPCR
SGX SGS3 SGS0
000
001
01
1
P86/SEG31 /CL2
PCR8
PCR86
LPCR
SGX SGS3 SGS0
000
001
01
1
P85/SEG30 /DO
PCR8
PCR85
LPCR
SGX SGS3 SGS0
000
001
01
1
P84/SEG29 /M
PCR8
PCR84
LPCR
SGX SGS3 SGS0
000
001
01
1
Don't care
195
8.
I/O
8.21
8
2
P83/SEG28
PCR8
PCR8n
LPCR
SGS3 SGS0
P80/SEG25
Don't care
8.8.4
8 8.22
8.22
8
P87/SEG32 /CL1 P86/SEG31 /CL2 P85/SEG30 /DO P84/SEG29 /M P83/SEG28
P80/SEG25
196
8.
I/O
8.9
8.9.1
A
A 4 A 8.8
8.8
A
8.9.2
8.23 A
8.23
R/W A A PDRA PCRA R/W W H'F0 H'F0 H'FFDD H'FFED
197
8.
I/O
1
A PDRA
--
--
--
--
PA3
PA2
PA1
PA0
--
--
--
--
PDRA PCRA 1
A A
PA3
PA0 PDRA PCRA 0
8
A
PDRA
H'F0
2
A PCRA
--
--
--
--
PCRA3
PCRA2
PCRA1
PCRA0
--
--
--
--
PCRA
A PA3 LP CR
PA3 PA0
PA0 0
PCRA
1
P CR A
PDRA PCRA H'F0 1
198
8.
I/O
8.9.3
8.24 A
8.24
A
PA3/COM 4
PCRA
PCRA3
SGS3 SGS0
PA2/COM 3
PCRA
PCRA2
SGS3 SGS0
PA1/COM 2
PCRA
PCRA1
SGS3 SGS0
PA0/COM 1
PCRA
PCRA0
SGS3 SGS0
Don't care
8.9.4
A 8.25
8.25
A
PA3/COM 4 PA2/COM 3 PA1/COM 2 PA0/COM 1
199
8.
I/O
8.10
8.10.1
B
B 8 B 8 .9
8.9
B
8.10.2
8.26 B
8.26
R/W B PDRB R H'FFDE
1
B PDRB
PB7
PB6
PB5
PB4
PB3
PB2
PB1
PB0
PDRB C H3 C H0 0
A/D
AMR
200
8.
I/O
8.11
8.11.1
R XD31 R XD32 TXD 31 TXD 32
P34/RXD31 P41/RXD32
RXD31 RXD32
P35/TXD31 P42/TXD32
TXD31 TXD32
8.10
8.11.2
8.27
8.27
R/W SPCR R/W H'FF91
1
SPCR
SPC32
SPC31
SCINV3
SCINV2
SCINV1
SCINV0
SPCR
8
RXD31 RXD32 TXD31 TXD32 SPC R H' C0
201
8.
I/O
7
6 1
5
P42/TXD32 P4 2 TXD 32
P4 2/TXD32
5 SPC32 0 1
P42 TXD32 *
*
1
SCR3
TE
4
P35 /TXD31 P3 5 TXD 31
P3 5 /TXD31
4 SPC31 0 1
P35 TXD31 *
*
1
SCR3
TE
3 TXD 32
TXD32
3 SCINV3 0 1 TXD32 TXD32
2 RXD32
RXD32
2 SCINV2 0 1 RXD32 RXD32
202
8.
I/O
1 TXD 31
TXD31
1 SCINV1 0 1 TXD31 TXD31
0 RXD31
RXD31
0 SCINV0 0 1 RXD31 RXD31
8.11.3
203
8.
I/O
8.12
8.12.1
1 2 3 4 A/D 100k 100k
MOS
VCC VCC VCC A VCC
1 2
High High 100k
MOS
VCC VCC
3
Low
100k
VCC
204
9.
9.1 9.2
............................................................................................................................................................................................................207 A...................................................................................................................................................................................................208 9.2.1 9.2.2 9.2.3 9.2.4 9.2.5 A ...........................................................................................................................................................208 .............................................................................................................................210 .................................................................................................................................................214 ..................................................................................................................215 .............................................................................................................................215
9.3
C...................................................................................................................................................................................................216 9.3.1 9.3.2 9.3.3 9.3.4 C ...........................................................................................................................................................216 .............................................................................................................................218 .................................................................................................................................................222 ..................................................................................................................223
9.4
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9.5
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9.
9.1
LS I 6 9.1 9.1 AC F G
8
/8 8
W
/8192
/128
A 4 /4
W W
/32 /4
W
/32
TMOW
9 8 /4 C
W
/8192 7 TMIC
/4
16 TMOFL F 2 8 /4 4 /32
W
/4
TMIF
TMOFH
G
8 /2
W
/64 4
TMIG
/4
8
/8192
W
/32
16 2 8 AEVL AEVH
W
207
9.
9.2
9.2.1
A
A 32. 768kHz TMOW 38. 4kHz 32.768kHz 38.4kHz 8
1
A
8 8 /8 4 4 32.768kHz 1s 0.5s 0.25s 31.25ms /8192 /4096 /2048 /512 /256 /128 /32
TMOW 1kHz 2kHz 4kHz 32 16 8 4 32 16 8
32. 768kHz 8kHz 32.768kHz
32
16
8
4
38.4kHz
1.2kHz 2.4kHz 4.8kHz 9.6kHz 38.4kHz 4 9
208
9.
2
A 9.1
CWORS
*
TMA TCA IRRTA PSW PSS CWOSR
*
9.1
A
3
A 9.2
9.2
TMOW
*
*
A
*
209
9.
4
A 9.3
R/W A A 1 TMA TCA CKSTPR1 CWOSR R/W R R/W R/W H'10 H'00 H'FF H'FE H'FFB0 H'FFB1 H'FFFA H'FF92
9.3
9.2.2
1 A TMA
TMA7
TMA6
TMA5
--
TMA3
TMA2
TMA1
TMA0
--
TMA
8
TMA
H'10
210
9.
7 TMOW 84
5 8
TMA7 TMA5 32 16 32.768kHz
38. 4kHz
32
16
8
4
W
CWOSR 7 CWOS TMA7
TMA 6 TMA6 0 0 1 TMA5 0 1 0 1 0 1 1 0 1 0 1 /32 /16 /8 /4
W W W W W
5
0
/32 /16 /8 /4
1
Don't care 4 1
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9.
3 TCA
3 TMA3
0
TMA3 TMA0
2 TMA2
1 TMA1 0
0 TMA0 0 1 PSS PSS PSS PSS PSS PSS PSS PSS PSW PSW PSW PSW /8192 /4096 /2048 /512 /256 /128 /32 /8 1s 0.5s 0.25s 0.03125s
0 1 0 0 1 1
0 1 0 1 0 1
0 0 1 1 0 1 1
0 1 0 1 0 1 0 1
PSW
TCA
32.768kHz
2
A TCA
TCA7 TCA6 TCA5 TCA4 TCA3 TCA2 TCA1 TCA0
TCA
8 TMA C PU TMA3 TMA0 IRR1 TCA IRRTA 1
TCA TCA TMA TMA3 TMA2 TCA H'00 11
TCA
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9.
3
1
--
CKSTPR1
S31CKSTP S32CKSTP ADCKSTP TGCKSTP TFCKSTP TCCKSTP TACKSTP
CKSTPR1
8 A
0 A
TACKSTP 0 1
A
TACKSTP
A A
4
CWOSR
--
--
--
--
--
--
--
CWOS
CWOSR
8
TMOW
CWOSR
H'FE
7
1 1
0 TMOW
TMOW
0 CWOS 0 1
W
A
TMA
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9.
9.2.3
1
TMA TMA3 0 A 8
TCA
H'00 TMA3
0 A
TMA
TMA2 TMA0 TCA IRR1 H'FF IRRTA 1 * TC A 256
S
8 A IENR1 IENTA 1
CPU
H'00
*
3.3
2
TMA TMA3 1 A A TMA 1 TMA1 TMA0 TMA2 1 4 TC A W H'00 TMA3 W
3
P MR 1 TMOW 1 TMA TMOW TMA7 TMA5 32 C WOS R 16 8 4 38. 4kHz 32 16 8 4 C WOS 9
32. 768kHz
32. 768kHz
38. 4kHz
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9.
9.2.4
A
A 9.4
9.4
A
TCA
TMA CWOSR
TCA
1/
s
9.2.5
1 A TMA A TMA 1 CKSTPR1 0 CKSTPR1 3 3 TACKSTP TMA3 1 0 TACKSTP 0
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9.
9.3
9.3.1
C
C C 2 8
1
C 8 7 /8192 /2048 /512 /64 /16 /4
W
/4
W
/4
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9.
2
C 9.2
9.2
C
3
C 9.5
9.5
C C
TMIC UD
TCC C
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9.
4
C 9.6
9.6
R/W C C C 1 TMC TCC TLC CKSTPR1 R/W R W R/W H'18 H'00 H'00 H'FF H'FFB4 H'FFB5 H'FFB5 H'FFFA
9.3.2
1 C TMC
TMC7
TMC6
TMC5
--
--
TMC2
TMC1
TMC0
--
--
TMC
8
TMC
H'18
7 C
7 TMC7 0 1
TMC7
218
9.
6 TCC
5 UD
TMC6 TMC5
6 TMC6 0 0 1
5 TMC5 0 1 TCC TCC UD UD UD High Low
Don't care
4
3 1
2 TMC2
0 TMC0 TCC
TMC2 TMC0
2 TMC2 0 0 0 0 1 1 1 1 *
1 TMC1 0 0 1 1 0 0 1 1
0 TMC0 0 1 0 1 0 1 0 1 /8192 /2048 /512 /64 /16 /4
W
/4 * IEGR IEG1
TMIC IRQ 3. 3.2 1 TM C2 TM C0 I RQ 111
I EGR 1
PMR1
IRQ1
1
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9.
2
C
TCC
TCC7
TCC6
TCC5
TCC4
TCC3
TCC2
TCC1
TCC0
TCC
8 TMC
TMC2 TC C
TMC0
TCC H'F F H'00 H'00 TLC
CPU H'F F TLC IRR2 IRRTC 1
H'00 H'FF TCC TLC
TCC
H'00
3
C
TLC
TLC7
TLC6
TLC5
TLC4
TLC3
TLC2
TLC1
TLC0
TLC
8 TC C
TCC TC C TCC TC C 1 256 TLC
TLC
TLC
TCC TLC H'00
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9.
4
1
--
CKSTPR1
S31CKSTP S32CKSTP ADCKSTP TGCKSTP TFCKSTP TCCKSTP TACKSTP
CKSTPR1
8 C
1 C
TCCKSTP 0 1
C
TCCKSTP
C C
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9.
9.3.3
1
TMC TMC 7 0 C 8
TCC
H'00 TMC
H'18 C
TMC TMIC TC C
TMC2
TMC0
SW
7
TMC
TMC 6
TMC 5
TC C
H'F F H'00 IRR2 IRRTC 1
C IENR2
IENTC
1
CPU TC C H'00 H'F F
TMC7
0
TLC
TCC
TLC
*
3.3
2
TMC TMC7 1 C 8
TLC TCC C
TC C
TC C H'FF H'00 TLC TLC TCC
1
256
TMC7
1
TLC
TCC
TLC
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9.
3
C TMC TMC2 TMIC TMC0 111 TCC TMIC
PMR1 0 IRQ1
IRQ1
1
IENR1
IEN1
4
C TMC6
TCC
UD 1 UD TCC High Low TMC
UD
PMR3
UD
1
9.3.4
C
C 9.7
9.7
C
TCC
* * TMC
* *
*
TCC
w
/4
1/
s
W
/4
SUB
W
/8
W
/4
2
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9.
9.4
9.4.1
F
F 2 FL 16 8 FH
1
F
5 4 /32 /16 /4
W
/4
1
TMOF H
TMOF L
1 2 2 8
FH 8 4 * /32 8 /16 /4
1
8 8 FH FL
FL
W
/4 TMIF
1 TMOFH TMOFL
1
1 1 * 16 FL
W
4
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9.
2
F 9.3
9.3
F
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9.
3
F 9.8
9.8
F FH FL
TMIF TMOFH TMOFL
TCFL FH FL
4
F 9.9
9.9
R/W F F 8 8 FH FL FH FL 1 TCRF TCSRF TCFH TCFL OCRFH OCRFL CKSTPR1 W R/W R/W R/W R/W R/W R/W H'00 H'00 H'00 H'00 H'FF H'FF H'FF H'FFB6 H'FFB7 H'FFB8 H'FFB9 H'FFBA H'FFBB H'FFFA
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9.
9.4.2
1 16 8 8 TCF TCFH TCFL
TCF
16
8 8 16 TCFH
TCFH TCFL 8 8 TC FH C PU 9.4.3 CPU TCFH TCFL H'00 TC FL C PU TEMP 16 TCFL
TCFH TCFL
TEMP
a
16 C KSH 2 0
TCF TC F CKSL2 CKSL0 TCF H'F FF F H'0000 TCSRF OVIEH CPU 1 IRR2 TC SR F IRRTFH 1 OVF H 1 IENR2 16 TC F
TC RF
TCRF TCSRF TC F CCLRH
IENTFH
1
b8 TCRF CKSH2
TCFL/TCFH 1 TC FL TCFH TCFL 2 TC RF 8 C KSH 2 C KSH 0 C KSL 2
TC FH CKSL0 TC SR F
C CLR H C CLR L
TC FH
TC FL
TC FH
TC FL
H'F F H'00 TC SR F OVI EH OVI EL
TC SR F 1
OVF H OVF L IR R 2
1
IR R TFH
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9.
IR R TFL
1
IEN R2
IEN TFH
IEN TFL
1
C PU
2
16 8 8
OCRF OCRFH OCRFL
OC R F
16 8 OC R FH
2 8 8
OC R FH OC R FL OC R FL 16
OC R FH OC R FL
OCRFH OCRFL C PU 9.4.3 CPU
CPU TEMP
16 TEMP
OCRFH OCRFL
H'FF
a
16 CKSH2 TC F 0
OCRF OCRF 16 TC SR F IR R 2 IR R TFH 1 C MFH OCRF 1 IEN R2
TCRF
IENTFH
1
CPU TMOFH
TCRF
TOLH
High/Low
b8 TCRF OCRFH OC R FH OC R FL CKSH2
OCRFH/OCRFL 1 OCRF OCRFL TC FL IR R 2 IENR2 IENTFH IENTFL IR R TFH 1 TMOF H TCRF TOLH TOLL 2 8 TCFL TC SR F IR R TFL 1 C MFH C MFL 1
TCFH TC FH
CPU TMOF L High/Low
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9.
3
F TCRF
TOLH
CKSH2
CKSH1
CKSH0
TOLL
CKSL2
CKSL1
CKSL0
TC RF 4
8
16
8 TMOFH TMOFL
TCRF
H'00
7 TMOFH
7 TOLH 0 1 Low High
H TOLH
6 TCFH
6
4
H CKSH2 CKSH0 4
5 4
TCFL
CKSH2 CKSH1 CKSH0 0 0 0 0 1 1 1 1 0 0 1 1 0 0 1 1 0 1 0 1 0 1 0 1 /32 /16 /4
W
16
TCFL
/4
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9.
3 TMOFL
3 TOLL 0 1 Low High
L TOLL
2 TCFL
2 CKSL2 0 0 0 0 1 1 1 1
0
L CKSL2 CKSL0 4
1 0 CKSL0 0 1 0 1 0 1 0 1 /32 /16 /4
W
CKSL1 0 0 1 1 0 0 1 1
TMIF
*
/4
*
IRQ 3.3.2 1 IRQ
IEGR
IEG3 IEGR
TMI F 1 PMR1 F
TMI F IRQ3 0 1
Low 1 0
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9.
4
OVFH CMFH
F TCSRF
OVIEH CCLRH OVFL CMFL OVIEL CCLRL
* *
*
*
*
TCSRF
8
TCSRF
H'00
7 TC FH H'F F H'00
H OVFH
7 OVFH 0 OVFH 1 1 TCFH H'FF H'00 OVFH OVFH 0
6 TCFH OCRFH
H CMFH
6 CMFH 0 CMFH 1 TCFH OCRFH 1 CMFH CMFH 0
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9.
5 TCFH
5 OVIEH 0 1 TCFH TCFH
H OVIEH
4 16
H CCLRH TC F OC R F TC F
8
TCFH
OCRFH
TCFH
4 CCLRH 0 16 8 1 16 8 TCF TCFH TCF TCFH
3 TC FL H'F F H'00
L OVFL
3 OVFL 0 OVFL 1 1 TCFL H'FF H'00 OVFL OVFL 0
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9.
2 TCFL OCRFL
L CMFL
2 CMFL 0 CMFL 1 1 TCFL OCRFL CMFL CMFL 0
1 TCFL
1 OVIEL 0 1 TCFL TCFL
L OVIEL
0 TCFL OCRFL
L CCLRL TCFL
0 CCLRL 0 1 TCFL TCFL
233
9.
5
1
--
CKSTPR1
S31CKSTP S32CKSTP ADCKSTP TGCKSTP TFCKSTP TCCKSTP TACKSTP
CKSTPR1
8 F
2 F
TFCKSTP 0 1
F
TFCKSTP
F F
234
9.
9.4.3 CPU
TCF OCRF C PU C PU 16 TC F OC R F TC F MOV 2 8 OC R F 16 8 TEMP 16
8
1
TEMP TEMP TCF H'AA55 TCF 9.4
9.4
TCF
CPU TCF
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9.
2
TC F TEMP TEMP OCRF CPU H'AAFF TCF TCF 9.5 CPU CPU C PU
*
*
*
9.5
TCF
TCF CPU
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9.
9.4.4
F F 16 F
2
8
1
F
F 16 8 2
a
16 F 16 F TCF H'0000 F TCRF TC SR F H'00 TC RF C KSH 2 0 F
F
OCRF
H'FFFF F
TMIF IRQ F IEGR TCRF IEG3 CKSL2 CKSL0 4
TC F
OC R F IEN R2 IEN TFH 1 TCSRF TMOFH TCRF H'F FF F H'0000 TCSRF OVIEH IENR2 IENTFH TOLH TC SR F 1 C PU CCLRH
TC SR F
C MFH
1
TMOFH
1
TCF
TC F
OVF H CPU
b8 TC RF C KSH 2 1 TCFH/TCFL CKSL0 OCRFH/OCRFL TCFH/TCFL IENR2 TMOF H /TMOF L TMOF H IENTFH/IENTFL 1 TCSRF CPU TC RF C CLR H/C CL RL 1 TC RF
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TC F
TC FH
TC FL TCRF
2 CKSH2
8 CKSH0/CKSL2
CMFH/CMFL
1
TC FH /TC F L
TMOF L
9.
TOLH/TOLL TC FH /TC F L TCSRF CPU H'F F H'00 OVIEH/OVIEL TC SR F IENR2 OVF H/OVF L 1 1
IENTFH/IENTFL
2
TCF
TCF
a TCRF
W
CKSH2
CKSH0 4
CKSL2
CKSL0 /32 /16 /4
W
/4
b TCRF CKSL2 0
IEG R 2
IEG 3
3
TMOFH TMOFL
TMOF H TMOF L TC RF TOLH TOLL
9.6
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9.
9.6
TMOFH TMOFL
4
TCF
TCF OCRF
5
OVF TCF
OVF
H'FFFF H'0000 1
6
CMFH 1 TCF OCRF CMFL TCF OCRF TCF
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9.
7
F
F 9.10
9.10
F
TCF OCRF TCRF TCSRF
*
*
*
*
TCF
W
/4
1/
s
W
/4
9.4.5
F
1
16
16 MOV TC RF TMOFL OC R FL TC FL 16 TC RF TOLH TMOF H TMOF H
16 CMFH TCF CMFL OVFH 8 OVFL 8 TC FL
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9.
2
8
a TCFH OCRFH TMOF H TC RF TOLH OC R FH TMOFH MOV TC RF
TCFH
TCFH
b TCFL OCRFL TMOF L TC RF TOLL OC R FL TMOFL MOV TC RF
TC FL
TC FL
3
FH FL H L OVFH OVFL
/4
W
IRRTFH IRRTFL H L CM FH CM FL
W W
W W
2
2
9.7
9.7
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9.
1 9.7
FH
FL
1
1 TCSRF 1 ST MULXU 10 ULXU DIVXU DI VXU 14 R TE
F
W
1
W
1 ST
ST
1
2
1
1 1 IENFH IENFL 1 IR R TFL OVFH OVFL CMFL IENFH IENFL 1 F TC SR F CMFH 0 IR R TFH
2 1 IRRTFH IRRTFL F OVFL 16 TC SR F CMFH CMFL 8 OVF H
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9.
9 .7
4
TCF
TCF
W
/4
TCF 1 TC F
W
/4
W
/4
TCF
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9.
9.5
9.5.1
G
G
8
G 8
1
G 4 4 /64 /32 /2
W
/4
High
Low
2 1 1
W
/4
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9.
2
G 9.8
9.8
G
3
G 9.11
9.11
TMIG
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9.
4
G 9.12
9.12
R/W G G GF GR 1 TMG TCG ICRGF ICRGR CKSTPR1 R R R/W R/W H'00 H'00 H'00 H'00 H'FF H'FFBD H'FFBE H'FFFA H'FFBC
9.5.2
1 G TCG
TCG7
TCG6
TCG5
TCG4
TCG3
TCG2
TCG1
TCG0
--
--
--
--
--
--
--
--
TCG
8 TMG CKS1 CKS0 PMR1 TMIG TMG TCG 0 TMIG * 1
TCG
TCG 1
H'FF H'00 IEN R2 IEN TG
TMG 1
OVIE C PU
1
IRR2
IRRTG
3.3 TCG CPU TCG * TMIG H'00
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9.
2
GF ICRGF
ICRGF7
ICRGF6
ICRGF5
ICRGF4
ICRGF3 ICRGF2
ICRGF1
ICRGF0
R
R
R
R
R
R
R
R
ICRGF
8 TCG ICRGF IENR2 IENTG
TMG 1
IIEGS CPU
1
IRR2
IRRTG
1
3.3
2
2
SUB
ICRGF
H'00
3
GR
ICRGR
ICRGR7
ICRGR6
ICRGR5
ICRGR4
ICRGR3 ICRGR2
ICRGR1
ICRGR0
R
R
R
R
R
R
R
R
ICRGR
8 TCG ICRGR IENR2 IENTG
TMG 1
IIEGS CPU
0
IRR2
IRRTG
1
3.3
2
2
SUB
ICRGR
H'00
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9.
4
G
OVFH
TMG
OVFL OVIE IIEGS CCLR1 CCLR0 CKS1 CKS0
* *
*
TMG
8
TC G
4
TMG 7 H'00
H'00 H OVFH High TCG H'FF
7 OVFH 0 OVFH 1 1 TCG H'FF H'00 OVFH OVFH 0
6 Low H'FF H'00
L OVFL TC G
6 OVFL 0 OVFL 1 1 TCG H'FF H'00 OVFL OVFL 0
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9.
5 TCG
5 OVIE 0 1 TCG TCG
OVIE
4
IIEGS
4 IIEGS 0
1
3
2
1
0
CCLR1 CCLR0 TC G
3 CCLR1 0 0 1 1
2 CCLR0 0 1 0 1 TCG TCG TCG TCG
1 TCG
1 CKS1 0 0 1 1
0 4
0 CKS0 0 1 0 1
CKS1 CKS0
/64 /32 /2
W
/4
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9.
5
1
--
CKSTPR1
S31CKSTP S32CKSTP ADCKSTP TGCKSTP TFCKSTP TCCKSTP TACKSTP
CKSTPR1
8 G
3 G
TGCKSTP 0 1
G
TGCKSTP
G G
250
9.
9.5.3
P MR 3 NCS* 9.9
9.9
5 NC S 0 NCS 1 C KS1 C KS0 TMG
5
5
2
2
SUB
* NCS
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9.
9.10 5 High
9.10
9.5.4
G 8
1
G
G 2 8
a 1 P MR 1 TMIG * G TMG GF H'00 TCG TMG C KS1 /64 C KS0 4 ICRGF G TCG GR ICRGR 1 G
TMIG TCG ICRGR/ICRGF IR R 2 IEN R2
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TMG 1
IIEGS
IR R TG
IEN TG
1
C PU
9.
3.3 TC G TMG C CLR 1 C CLR 0 TC G High OVF H TCG TMG IENR2 IENTG OVI E 1 3.3 G 9.5.3 * TMIG TMIG TMG 1 OVFL IR R 2 G IR R TG 1 TC G Low TMG
CPU
b PMR1 TMIG 0 TC G TMG TCG TMG IR R 2 G OVF L IR R TG C PU 1 1 IEN R2 TMG IEN TG CKS1 CKS0 /64 4 H'FF H'00 OVI E 1 3 .3 1 G
2
TCG
W
TMG
CKS1 CKS0 4
/64
/32
/2
W
/4
253
9.
3
a
9 .1 1
9.11
b
5 9.12
9.12
254
9.
4
9 .1 3
9.13
5
TCG
TCG
9.14
9.14 TCG
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9.
6
G
G 9.13
9.13
G
TCG
*
*
*
*
*
* ICRGF ICRGR TMG * *
* * *
* * *
* * *
* * *
*
TC G
W
/4
1/ TCG
W W
s
SUB W
/4
W
/8
/4
W
/2
TCG TCG
/4
G
W
TC G
W
/4
SUB
/2
W
SUB
/8
W
/4
TCG
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9.
9.5.5
1 TCG
TCG CKS1 CKS0 9.14
W
TCG
9.14 Low
No.3
High
TCG
9.14
No. CKS1 CKS0
TCG
TCG 1 Low Low
2 Low High
257
9.
No.
CKS1 CKS0 TCG
3 High Low
*
4 High High
*
TC G
258
9.
2
1 TMIG
P MR 1
9.15
9.15
TMIG
High
TMIG
0
1
TMIG
High 5
NCS
0
1 TMIG 0
1 TMIG High TMIG 1 0
TMIG
Low 5
NCS
0
1 TMIG 0
1 TMIG High 5 0 P13 Low G NCS 0 1 TMIG 1
3
PMR3
NCS
TMIG
0
9.16
259
9.
9.16
TMIG
1
TMIG 5
Low
High NCS 0
1 TMIG 1 TMIG 5 0 High Low NCS 1
II EGS 1 0 9 .1 5
2 5 0 9 .1 5 9 .1 6 TMG IIEGS 1
9.15
260
9.
9.5.6
G
G TMG 9.16 CCLR1 CCLR0 High Low 1
9.16
G
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9.
9.6
9.6.1
Watchdog Timer 8 LSI
1
/8192 8192/ 2.00MHz
W
/32 32/ 1000ms 1 256
W
4ms
2
9.17
W /32
 /8192
TCSRW TCW PSS
9.17
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9.
3
9.17 9.17
R/W W W 2 3 TCSRW TCW CKSTP2 PMR3 R/W R/W R/W R/W H'AA H'00 H'FF H'00 H'FFB2 H'FFB3 H'FFFB H'FFCA
9.6.2
1
B6WI TCWE B4WI
W
TCSRW
B2WI WDON BOWI WRST
TCSRWE
R
R/(W) *
R
R/(W) *
R
R/(W) *
R
R/(W) *
*
TC SR W
8
TC SR W TC W
7 TCSRW
7 B6WI 0 1
6 6
B6WI
6 6
1
6 TCW
6 TCWE 0 1 TCW TCW 8 8
W
TCWE
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9.
5 TCSRW
5 B4WI 0 1
4 4
B4WI
4 4
1
4 TCSRW
4 TCSRWE 0 1 2 2 0 0
W 2 0
TCSRWE
3 TCSRW
3 B2WI 0 1
2 2
B2WI
2 2
1
2
WDON
2 WDON 0
TCSRWE
1
B2WI
0
WDON
0
1
TCSRWE
1
B2WI
0
WDON
1
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9.
1
0
1
0
B0WI W 0
1 B0WI 0 1 0 0
1
0 TC W
WRST
LSI WRST RES 0
0 WRST 0 RES TCSRWE 1 B0WI 0 WRST 0
1 TCW
2
W
TCW
TCW CPU TC W WRST 1
8 /8192 H'F FH'00 TCW H'00
W
/32
TCW TC SR W
265
9.
3
2
CKSTPR2
PWCKSTP LDCKSTP
CKSTPR2
8
2
WDCKSTP
WDCKSTP 0 1
WDCKSTP 0 WDCKSTP 0 WD ON 1 0
W
TCSRW
WDON
WDCKSTP
WDON WDCKSTP
0
4
3
AEVL
PMR3
AEVH WDCKS NCS IRQ0 RESO UD PWM
R/W
R/W
R/W
R/W
R/W
R/W
R/W
R/W
R/W
P MR 3
8
3
8
I/O
5
WDCKS 0 1 /8192
w
/32
266
9.
9.6.3
/8192 8 3
W W
/32 /8192 1
P MR 3 1
WD CK S TCSRW TCW 1 512 TC W
WD CK S TCSRWE=1
0
/32
B2WI
0 TCW
WDON H'FF
SU B OS C
TC W 1 9.18 256
TCW
-
H'FF H'F8
H'00 TCW H'F8
'
OSC
9.18
267
9.
9.6.4
9.18 9.18
TCW TCSRW
* *
W
*
/32
268
9.
9.7
9.7.1
AEC
Asynchronous Event Counter
1
SU B
16
65536
216
2
8
269
9.
2
9.19
9.19
3
9.19
9.19
H
AEVH
H
L
AEVL
L
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9.
4
9.20 9.20
R/W ECCSR H L 2 ECH ECL CKSTP2 R/W R R R/W H'00 H'00 H'00 H'FF H'FF95 H'FF96 H'FF97 H'FFFB
9.7.2
1
--
ECCSR
*
*
* ECCSR 8 ECCSR 7 EC H H'00
0
H OVH H'F FH'00 EC H
OVH OVH C H2 0 0 EC H EC L 16 16
1
OVH
H'F FF FH'0000
7 OVH ECH 0 OVH 1 OVH OVH 0
1
ECH ECH H'FF H'00 
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9.
6 ECL
L OVL H'FFH'00 ECL
OVL OVL
6 OVL ECL 0 OVL 1 OVL
1
OVL
0
OVL
0
1
ECL CH2 1 ECL H'FF H'00 
5 0
4 ECH ECL 1 8
CH2 16 2 CH2 16 0
EC H EC L AEVL EC H ECH ECL AEVH
EC L 8 AEVL
C H2
1
4 CH2 0 ECH ECL 1 16
1
ECH ECL
2
8
272
9.
3 ECH
H CUEH 1 0 EC H
CH2
3 CUEH 0
AEVH
ECL
ECH ECH
1
ECH
2 ECL
L CUEL 1 0 ECL
2 CUEL 0 ECL ECL 1 ECL
1 EC H 1
H CRCH 0 EC H ECH
1 CRCH 0 1 ECH ECH
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9.
0 EC L 1
L CRCL 0 EC L ECL
0 CRCL 0 1 ECL ECL
2
H
ECH
ECH
8 EC L 16 C H2
8 8
AEVH EC H
8 H'00
ECL H'00
3
ECL
L ECL
8 EC H 16 AEVL EC L H'00 H'00 8 8
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9.
4
2
CKSTPR2
PWCKSTP LDCKSTP
CKSTPR2
8
3
AECKSTP
AECKSTP 0 1
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9.
9.7.3
1 16
ECCSR CH2 16 0 ECH ECL 16 9.20
9.20 16 C H2 0 9 .2 0 AEVL EC H EC L EC H EC L ECH ECL IR R 2 IENEC 1 CPU H'00 IR R EC 1 IEN R2 H'FF H'F FF F H'0000 EC CS R OVH 1 EC H EC L 16 16
2
8
EC CS R 9.21 C H2 1 8 EC H EC L 8
9.21 8
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9.
9 .2 0 8 EC L H'F F OVH 1 ECL EC CS R OVL ECH H'FF 1 AEV L
8 EC H AEV H EC H EC H H'00 ECL EC L IR R 2 IENR2 IENEC 1 CPU H'00 IR R EC 1 EC CS R
9.7.4
9.21
9.21
ECCSR ECH ECL * *
* * *
* * *
* H/L
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9.
9.7.5
1 ECH ECL ECCSR CUEH CUEL 0
ECCSR
CUEH CUEL
0
ECH ECL
1
2
AEVH AEVL VCC 4.5 VCC 1. 8 5. 5V 5.5V 4MHz 4MHz 10MHz VCC 1. 8 High Low 3. 6V 30ns 5.5V
H8/3827R 16MHz VCC 2.7 5.5V 5. 5V 10MHz
VCC 2. 7
10MHz VCC 1.8 V CC 2. 7 3. 6V
H8/3827S 4MHz
AEVL AEVH 16 8 VCC 4.5 VCC 2.7 VCC 1.8 VCC 2.7 VCC 1.8 H8/3827S VCC 2.7 VCC 1.8 8 /16 /32 /64 /128 /2 W /4 W /8
W
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10.3
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38.4kHz n  0 0  0 0        N  3 2  1 0         0 0  0 0        n  2 0 0 0 0 0 0    0  2MHz N  12 155 124 103 51 25 12    0   0.16 0.16 0 0.16 0.16 0.16 0.16    0  n 2 3 3 0 3 3 2 2 0 0 0  0 2.4576MHz N 21 3 2 153 1 0 1 0 7 3 1  0 -0.83 0 0 -0.26 0 0 0 0 0 0 0  0
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4MHz n  2  0 2 0 0 0 0   0  N  25  249 12 103 51 25 12   1   0.16  0 0.16 0.16 0.16 0.16 0.16   0 
10.3
OSC (bit/s) n 110 150 200 250 300 600 1200 2400 4800 9600 19200 31250 38400 2 2 2 2   0 0    0  10MHz N 88 64 48 38   129 64    4  -0.25 0.16 -0.35 0.16   0.16 0.16    0 
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B N OSC n n 3. 10. 3
OSC
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SMR n 0 0 2 3 *1 *2 w CP U w/ 2 SC I3 /2* 1/ /16 /64 *2 CKS1 0 0 1 1 w/2 CKS0 0 1 0 1
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2MHz n     0 0 0 0 0 0  0 N     249 99 49 24 9 4  0     0 0 0 0 0 0  0 n  2    0 0 0 0 0 0 0 0 4MHz N  124    199 99 49 19 9 4 1 0  0    0 0 0 0 0 0 0 0 n       0 0 0 0  0   10MHz N       249 124 49 24  4         0 0 0 0  0   n  3  2 2 2 2 0 0 0 0 0 0 0 16MHz N  124  249 124 49 24 199 79 39 19 7 3 1  0  0 0 0 0 0 0 0 0 0 0 0
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R
R
R
R
R
R
R
R
R
R
ADRRL
ADRRH
ADRRH
ADRRL 8
A/D ADRRL C PU 10 2
16
ADRRH ADR R H ADR R L A/D
A/D
ADR R H
ADR R L
ADRRH
ADRRL
12.2.2
A/D
CKS
AMR
TRGE -- -- CH3 CH2 CH1 CH0
--
--
AMR
8
A/D
AMR
H'30
7 A/D
7 CKS 0 1 * 12. 4s 62/ 31/
CKS
1MHz 62s 31s 12. 4s
5MHz 12.4s*
348
12.
A/D
6 A/D
6 TRGE 0 1 A/D * 3.3.2 1 ADTRG IRQ
TRGE
A/D ADTRG * IEGR IEG4
IEGR
5
4 1
3
0
3
0
CH3 CH0
ADSF
3 CH3 0 0 0 0 0 1 1 1 1 1 CH2 0 1 1 1 1 0 0 0 0 1 0 0 1 1 0 0 1 1 0 1 0 1 0 1 0 1 AN0 AN1 AN2 AN3 AN4 AN5 AN6 AN7 2 CH1 1 CH0 0
0
Don't care
349
12.
A/D
12.2.3
A/D
ADSF --
ADSR
-- -- -- -- -- --
--
--
--
--
--
--
--
ADS R
8
A/D
ADSF
1 ADR R H
ADSF
1
A/D
ADR R L
ADSF
0
7 A/D
A/D
ADSF
7 ADSF 0 A/D A/D 1 A/D A/D
6
0 1
350
12.
A/D
12.2.4
1
CKSTPR1
S31CKSTP S32CKSTP ADCKSTP TGCKSTP TFCKSTP TCCKSTP TACKSTP
CKSTPR1
8 A/D
4 A/D
A/D
ADCKSTP
ADCKSTP 0 1 A/D A/D
351
12.
A/D
12.3
12.3.1 A/D
A/D ADSF 1 IRR2 IENAD A/D 1 AMR ADSF 0 A/D IRRAD A/D 1 1 10 A/D 0 IENR2 ADSF A/D
12.3.2
A/D
A/D
A/D I/O PMR1 ADTRG ADSR ADSF 12.2 1 IRQ4 1 AMR IEGR A/D TRGE 1 ADTRG
IEG4
ADTRG
12.2
12.3.3
A/D
A/D 12.3
12.3 A/D
AMR ADSR ADRRH ADRRL * *
* 352
12.
A/D
12.4
A/D A/D 3.3 ADSF 1 0 IRR2 IRRAD 1 IENR2 IENAD
353
12.
A/D
12.5
1 AN1 12.3 1 AN1 ADSF 2 A/D 1 IRRAD ADSF 3 4 5 6 IENAD 1 A/D A/D A/D 1 0 A/D A/D ADRRH ADRRL AMR C H3 C H0 "0101" IEN AD 1 A/D
A/D
ADSF A/D
1
A/D 12.4 12.5
2
6
354
12.
A/D
*
*
*
12.3 A/D
*
355
12.
A/D
12.4 A/D
356
12.
A/D
12.5 A/D
357
12.
A/D
12.6
12.6.1
1 ADRRH ADRRL ADSR ADSF 0 2 A/D
3 A/D 4 AI ST OP 1 AVcc ADC KS TP A/D
A/D
10
A/D A/D 1 0 CKSTPR1
12.6.2
LSI A/D 10k
10k
A/D 10k
5mV/s 12.6
358
12.
A/D
12.6.3
GND GND GND
F
12.6
359
12.
A/D
360
13. LCD
13
13.1 ............................................................................................................................................................................................................363 13.1.1 13.1.2 13.1.3 13.1.4 13.2 13.2.1 13.2.2 13.2.3 13.2.4 13.3 ...........................................................................................................................................................363 ............................................................................................................................................364 .................................................................................................................................................365 .......................................................................................................................................365 ..............................................................................................................................................................................366 LCD LCD LCD 2 2 LCR LPCR ..................................................................366
....................................................................................367 ..............................................................................369 ................................................................................371
LCR2
CKSTPR2
..................................................................................................................................................................................................372 13.3.1 13.3.2 13.3.3 13.3.4 13.3.5 13.3.6 13.3.7 LCD HD66100 LCD LCD RAM V0 LCD ...................................................................................................372 ...............................................................................................................374 .............................................................................................................379 ............................................................................................................380 .........................................................................................................384 .......................................................................................................................385 ............................................................................................................................385
13.
LCD
362
13.
LCD
13.1
LS I LCD LC D LC D
13.1.1
LCD
32SEG 1/2 1/3 1/4 32SEG 32SEG 32SEG
256SEG 128SEG 64SEG 64SEG
LCD RAM 8 LCD RAM 8 32 256
11 LCD
A
B
363
13.
LCD
13.1.2
LCD 13.1
13.1 LCD
364
13.
LCD
13.1.3
LCD 13.1
13.1
SEG32
SEG1
COM 4
COM 1 1/2
CL1 CL2 M DO LCD V0 V1 V3 V2 LCD SEG29 SEG30
SEG32 SEG31
13.1.4
LCD 13.2
13.2
R/W LCD LCD LCD LCD RAM 2 LPCR LCR LCR2 R/W R/W R/W R/W H'00 H'80 H'60 H'FFC0 H'FFC1 H'FFC2 H'F740 H'F75F 2 CKSTPR2 R/W H'FF H'FFFB
365
13.
LCD
13.2
13.2.1 LCD
DTS1
LPCR
SGX SGS3 SGS2 SGS1
R/W
LP CR
8
LC D
LPCR
H'00
7 DTS1
5 DTS0
1
0
DTS1 DTS0 1/2 1/4
CMX
C MX
7 DTS1
6 DTS0
5 CMX 0 COM 1 COM 4 COM 3 COM 2
0
0 1 COM 4 COM 1 COM 4 COM 3 COM 2 COM 1
0 0 1 1 1/2
COM 2
COM 1
COM 4
COM 3
COM 4
COM 1
COM 4
COM 3
COM 2
COM 1
1
0
0 1
1/3
COM 3 COM 4
COM 1 COM 1 COM 1
COM 4 COM 4
1
1
0 1
1/4
COM 4
366
13.
LCD
4 S GX SEG29 S EG32/CL 1
SGX S EG31/CL 2 S EG30/DO S EG29/M CL1 S EG32 CL2 DO M
4 SGX 0 1 * SEG32 CL1 SEG29 DO M "0001" *
CL2
SGS3 SGS0
"0000"
3
0
3
0
SGS3 SGS0
SGS3 SGS0
4 SGX 3 SGS3 2 SGS2 1 SGS1 0 SGS0 SEG 32 SEG25 0 0 0 0 0 0 1 1 0 0 0 0 0 0 0 1 1 0 0 1 0 1 0 1 SEG SEG SEG SEG *1 SEG SEG SEG SEG SEG SEG SEG32 SEG1 SEG16 SEG9 SEG8 SEG1
SEG24 SEG17
*1 SEG32
SEG29
Don't care
13.2.2
LCD
--
LCR
DISP CKS3 CKS2 CKS1 CKS
--
LCR
8
LCD
ON/OFF
LCR
H'80
367
13.
LCD
7 1
6
LCD
ON/OFF LC D
PSW
LC D
OF F LCD
6 PSW 0 1 LCD LCD OFF ON
AC T OFF
0
5 LCD LC D LC D
ACT 0 P SW OF F
5 ACT 0 1 LCD LCD
4 DI SP LC D R AM
DISP LC D R AM
4 DISP 0 1 LCD RAM
368
13.
LCD
3
0
3
0
CKS3 CKS0
/2 /256
W W
LC D /2
W
/4
3 CKS3 0 0 0 1 1 1 1 1 1 1 1 0 0 0 0 1 1 1 1
2 CKS2
1 CKS1 0 0 1 0 0 1 1 0 0 1 1 0 1 0 1 0 1 0 1
0 CKS0 0 1
w w
*2 2MHz 128Hz* 3 64Hz* 3 32Hz* 3 244Hz 977Hz 488Hz 244Hz 122Hz 61Hz 30.5Hz 122Hz 61Hz 30.5Hz 250kHz* 1
/2 /4
w
/2 /4 /8 /16 /32 /64 /128 /256
Don't care
*1 *2 1/3 *3
W
2MHz
OSC
/16 4/3
32.768kHz
13.2.3
LCD
LCDAB --
2
--
LCR2
-- CDS3 CDS2 CDS1 CDS
--
--
LCR2
8
A
B
LCR2
H'60
369
13.
LCD
7 LCD
A
B A B
LCDAB
7 LCDAB 0 1 A B
6
5 1
4 0 1
3
3 CDS3 0 0 0 0 0 0 0 0 1 1
0
2 CDS2 0 0 0 0 1 1 1 1 0 1 1 CDS1 0 0 1 1 0 0 1 1 0 CDS0 0 1 0 1 0 1 0 1
CDS3 CDS0
1 1/8 2/8 3/8 4/8 5/8 6/8 0 1/16 1/32
High
Low
Don't care
370
13.
LCD
0 V1 13.2 V2 V3 Tc/Tw
13.2 A
1/2
1/2
13.2.4
--
2
--
CKSTPR2
-- -- AECKSTP WDCKSTP PWCKSTP LDCKSTP
--
--
--
--
CKSTPR2
8 LC D
0 LCD
LCD
LDCKSTP
0 LDCKSTP 0 1 LCD LCD
371
13.
LCD
13.3
13.3.1 LCD
LCD
1
a 1/2 V2 V3 13.3
1/2
13.3 1/2
LCD
b
13.3.6 LCD 1/2 C MX COM4 C OM2 C OM1 C OM1 COM1 C OM4 C OM3 1 1/2 C OM2
c V0 V1 V0
V0 13.3.3
372
13.
LCD
d LCD LS I LC D
LC D 13.4 a LC D VCC
V0
V1
V1 13.4 b
V0
13.4 LCD
e
LCD LC D 13.3.4 LC D LCD
f HD66100 HD66100 1 3.3.7
2
a DTS1 DTS0 1/2 1/3 1/4
373
13.
LCD
b SGS3 SGS0
c C KS3 C KS0 LC D 13.3.5
dA LCDAB
B LCD A B
13.3.2
LCD RAM
LCD RAM LC D R AM 1 3.8 LC D R AM 1 3.9 1 3.5 1 3.12
R AM ON RAM
13.5
LCD RAM
1/4
374
13.
LCD
13.6
LCD RAM
1/3
13.7
LCD RAM
1/2
375
13.
LCD
13.8
LCD RAM
13.9 SGX 1,SGS3 SGS0 " 0000" 1/4
LCD RAM
376
13.
LCD
13.10 SGX 1,SGS3 SGS0 " 0000" 1/3
LCD RAM
13.11 SGX 1,SGS3 SGS0 " 0000" 1/2
LCD RAM
377
13.
LCD
13.12 SGX 1,SGS3 SGS0 " 0000"
LCD RAM
378
13.
LCD
13.3.3
LCD V0 V0
V0
13.13 VCC V1 V1 V0 LCD V1 LC D R
13.13 LCD
379
13.
LCD
13.3.4
LCD
LCD
VCC LCD LSI LCD VSS LCD
1
1. 13.14 LCD V1 V2 V3
2. V1
V2
V3
1 3.14
3. 1/3
V1 V2 V3 V2 V1 3 2 V3 V1 3 1
4. 5. LCD
LCD
6.
2
1/3
1. 3 2 V3 C1 2. C2 Tc V1 C3 3 V1 V2 V3 1 LCD 13.14 V2 V1
Tdc LCD
3. LCD 4. V1 V2 V3 LCD 5. CDS3 0 LCD 1 3.14
6.
LCD
380
13.
LCD
Tc V0 V1 V2 V2 C2 V3 C3 V3 V1 1/3 C1 V1 2/3 V1
Tdc LCD Vd1
Vd2
Vd3
1/3
13.14
LCD
381
13.
LCD
13.15
A
382
13.
LCD
13.16
B
13.3
0 M 0 V1 V1 1/2 V2 V1 1/3 V3 V2 1/4 V3 V2 V3 0 1 VSS VSS V2 V3 1 0 V1 VSS V1 VSS V1 VSS V1 VSS 1 1 VSS V1 VSS V1 VSS V1 VSS V1
VSS V2 V3 V2 V3
383
13.
LCD
13.3.5
LSI LCD LCD 13.4
CKS3 CKS0
W
W
/2 LC D
W
/4
W
W
/2
W
/4
CKS3 CKS0
13.4
*4
W
*1 *2 *3 *3 *3 *2
*4
ACT 0 ACT 1
*1 *2 PSW *3 *4 LCD LCD
W W
OFF /2
W
/4
384
13.
LCD
13.3.6
LCD
VCC
1 3.17
V1
V3
0. 1
0. 3F
F
13.17
13.3.7
HD66100
HD66100 80 SEG32 SEG29 LC D R AM S EG1 SGS3 SGS0 "0000" S EG28 HD66100 LPCR 1 SGX
"0001" S EG1
1 3.18
HD66100 HD66100
M 13.3 LCD
13.15 ACT 0 0
13.16 CL2 0 CL1 0 M 0 DO 1
LC D 13.3.6 LCD
385
13.
LCD
13.18 HD66100
386
14.
14
14.1 14.2 14.3 14.4 H8/3827S ............................................................................................................................................................................................................389 H8/3827R H8/3827R .......................................................................................389 ..................................................................................390
..............................................................................................................................................................390
14.
388
14.
14.1
H8/3827R Vcc 3. 2V 3.2V 3. 2V
14.2 H8/3827R
14.1 Vcc CVcc Vss 0.1 F
1. GND Vcc 2. f osc=1 MHz 4 MHz Low
Vcc
Vss High
Vss Vcc=1.8V 5 .5 V Vcc=2.7V 5 .5 V f osc=1 MHz 1 0MH z
3. LCD
A/D
14.1
389
14.
14.3 H8/3827R
14.2 Vcc CVcc
1. 8V 5. 5V
1. 8V
5. 5V
14.2
14.4 H8/3827S
H8/3827S Vcc 2 LSI
390
15.
15
15.1 15.2 H8/3827R H8/3827R 15.2.1 15.2.2 15.2.3 15.2.4 15.2.5 15.3 15.4 H8/3827R H8/3827R 15.4.1 15.4.2 15.4.3 15.4.4 15.4.5 15.5 15.6 H8/3827S H8/3827S 15.6.1 15.6.2 15.6.3 15.6.4 15.6.5 15.7 15.8 15.9 15.10 DC AC A/D LCD DC AC A/D LCD DC AC A/D LCD ................................................................................................................393 .....................................................................................................................394 .......................................................................................................................394 ..................................................................................................................................................397 ..................................................................................................................................................402 ..................................................................................................................................405 ...............................................................................................................................................406 .................................................................................................407 ......................................................................................................408 .......................................................................................................................408 ..................................................................................................................................................411 ..................................................................................................................................................416 ..................................................................................................................................419 ...............................................................................................................................................420 ..............................................................................................................................................421 ...................................................................................................................................................422 .......................................................................................................................422 ..................................................................................................................................................425 ..................................................................................................................................................430 ..................................................................................................................................433 ...............................................................................................................................................434
...................................................................................................................................................................................435 ........................................................................................................................................................................................438 ..............................................................................................................................................................................438 ........................................................................................................................................................................................439
15.
392
15.
15.1 H8/3827R
15.1 15.1
VCC , CV CC AVCC VPP B B Vin AVin Topr Tstg *1 LSI LSI
0.3 0.3 0.3 0.3 0.3 20 55
7.0 7.0 13.0 VCC 0.3
V V V V V *1
AVCC 0.3 75*
2
125
LSI
LSI
*2
LSI
Vc c
393
15.
15.2 H8/3827R
15.2.1
1
394
15.
2
*1
*2
*1 *1
*2
*2
395
15.
3
A/D
396
15.
15.2.2
DC
DC 15.2
15.2 DC
VCC 1.8 5.5V AV CC 1.8 5.5V VSS AV SS 0.0V Ta 20 75 *4
min. High VIH RES WKP0 IRQ0 WKP7 IRQ4 VCC 4.0 5.5V 0.8VCC
typ.
max. VCC 0.3 V
AEVL AEVH TMIC TMIG SCK31 ADTRG RXD31 UD OSC1 VCC 4.0 5.5V RXD32 VCC 4.0 5.5V 0.7VCC 0.8VCC 0.8VCC 0.9VCC X1 P10 P30 P40 P50 P60 P70 P80 PA 0 PB 0 P17 P37 P43 P57 P67 P77 P87 PA 3 PB 7 VCC 4.0 5.5V 0.7VCC 0.8VCC AV CC 0.3 AV CC 0.3 0.8VCC VCC 0.3 VCC 1.8 5.5V VCC 4.0 5.5V 0.9VCC 0.7VCC VCC 0.3 VCC 0.3 VCC 0.3 VCC 0.3 VCC 0.3 VCC 0.3 V V V V SCK32 TMIF 0.9VCC VCC 0.3
397
15.
min. Low VIL RES WKP0 IRQ0 WKP7 IRQ4 VCC 4.0 5.5V 0.3
typ.
max. 0.2VCC V
AEVL AEVH TMIC TMIG SCK31 ADTRG RXD31 UD OSC1 VCC 4.0 5.5V RXD32 VCC 4.0 5.5V 0.3 0.3 0.3 0.3 0.3 X1 P10 P30 P40 P50 P60 P70 P80 PA 0 PB 0 High VOH P10 P30 P40 P50 P60 P70 P80 PA 0 P17 P37 P43 P57 P67 P77 P87 PA 3 PB 7 P17 P37 P42 P57 P67 P77 P87 PA 3 IOH 0.1mA VCC 0.3 VCC 4.0 5.5V IOH 1.0mA VCC 0.5 VCC 1.0 V 0.3 0.2VCC VCC 1.8 5.5V VCC 4.0 5.5V 0.3 0.3 0.3VCC 0.2VCC 0.2 0.2VCC 0.1VCC 0.1VCC 0.3VCC V V V V SCK32 TMIF 0.3 0.1VCC
VCC 4.0 5.5V IOH 0.5mA
398
15.
min. Low VOL P10 P40 P17 P42 VCC 4.0 5.5V IOL IOL P50 P60 P70 P80 PA 0 P30 P57 P67 P77 P87 PA 3 P37 VCC 4.0 5.5V IOL 10mA IOL 1.6mA 0.4mA 0.4mA
typ.
max. 0.6 V
0.5 0.5
1.5
VCC 4.0 5.5V IOL IOL IIL RES P43 VIN 1.6mA 0.4mA 0.5V VCC 0.5V
0.6
0.5 20.0 1.0 A *2 *1 A
OSC1 P10 P30 P40 P50 P60 P70 P80 PA 0 PB 0 Ip MOS P10 P30 P50 P60
X1 P17 P37 P42 P57 P67 P77 P87 PA 3 PB 7 P17 P37 P57 P67
VIN
0.5V VCC 0.5V
1.0
VIN
0.5V AV CC 0.5V VIN 0V 50.0
1.0 300.0 A
VCC 5V
VCC 2.7V VIN
0V
35.0
A
399
15.
min. CIN PB 0 RES P43 PB 7 f 1MHz Ta 25 VIN 0V
typ.
max. 15.0 pF
RES
80.0 15.0
*2 *1 *2 *1
P43
50.0 15.0
PB 0 IOPE1 VCC
PB 7 4.5 VCC 5V fOSC 10MHz
15.0 6.5 mA *3 *5 *6
IOPE2
VCC VCC 5V 128 fOSC 10MHz
1.3
2.0
mA
*3 *5 *6
ISLEEP
VCC
VCC 5V
fOSC
10MHz
2.5
4.0
mA
*3 *5 *6
ISUB
VCC
VCC 2.7V LCD 32kHz
SUB W
15
30
A
*3 *5
/2 8 A
*6 *3 *5
VCC 2.7V LCD 32kHz
SUB W
/8 *6
ISUBSP
VCC
VCC 2.7V LCD 32kHz
SUB W
7.5
16
A
*3 *5
/2 32kHz 2.8 6 A
*6 *3 *5
IWATCH
VCC
VCC 2.7V
LCD ISTBY VCC 32kHz 1.0 5.0 A
*6 *3 *5
RAM
VRAM
VCC
1.5
V
*3 *5
Low
IOL
3
VCC 4.0V 5.5V
2.0
mA
1
3
VCC 4.0V 5.5V
10.0 0.5
400
15.
min. Low IOL 3 VCC 4.0V 5.5V
typ.
max. 40.0 mA
3
VCC 4.0V 5.5V
80.0 20.0
High
IOH
VCC 4.0V 5.5V
2.0
mA
1 High IOH VCC 4.0V 5.5V
0.2 15.0 mA
10.0
TEST *1
VSS ROM
*2 HD6473827R *3
RES VCC
IOPE1
LCD CPU VCC
IOPE2
X1 VCC VCC VCC CPU VCC CPU VCC CPU VCC VCC CPU VCC VCC VCC
GND
X1
GND
*4 *5 *6 MOS
75
401
15.
15.2.3
AC
1 5.3 1 5.4
15.3
VCC 1.8 5.5V AV CC 1.8 5.5V VSS AV SS 0.0V Ta 20 75 *4
min. fOSC OSC1 OSC2 VCC 4.5 5.5V VCC 2.7 5.5V VCC 1.8 5.5V OSC
OSC
typ.
max. 16 10 4 500 (1000) ns 15.1 *2 *3 15.1 *3 MHz *2
2 2 2 62.5
tOSC
OSC1
OSC2
VCC 4.5 5.5V
VCC 2.7 5.5V
100
500 (1000)
VCC 1.8 5.5V
250
500 (1000)
tcyc
2
128 244.1
tOSC s kHz
fW
X1
X2
32.768
38.4 tW
W
X1
X2
30.5
s
15.1
26.0 tsubcyc
SUB
2
8
tW
*1
2
tcyc tsubcyc s
trc
OSC1
OSC2
15.9 VCC 2.2 5.5V 15.9 VCC 2.2 5.5V
20
45
15.9 *2
0.1
8
ms
15.9
50 X1 X2 2.0
ms s
402
15.
min. tCPH High VCC 2.7 5.5V VCC 1.8 5.5V X1 40 100 OSC1 VCC 4.5 5.5V 25
typ.
max. ns 15.1 *2 15.1
15.26
s
13.02 tCPL Low VCC 2.7 5.5V VCC 1.8 5.5V X1 40 100 15.26 s OSC1 VCC 4.5 5.5V 25 ns 15.1 *2 15.1
13.02 tCPr OSC1 VCC 4.5 5.5V 6 ns 15.1 *2 VCC 2.7 5.5V VCC 1.8 5.5V X1 tCPf OSC1 VCC 4.5 5.5V 10 25 55.0 6 ns ns 15.1 15.1 *2 VCC 2.7 5.5V VCC 1.8 5.5V X1 RES Low tIH High IRQ0 WKP0 ADTRG TMIC TMIF TMIG IRQ4 WKP7 2 tcyc tsubcyc 15.3 tREL RES 10 10 25 55.0 ns tcyc 15.1 15.2 15.1 15.1
AEVL AEVH tIL Low IRQ0 WKP0 ADTRG TMIC TMIF TMIG IRQ4 WKP7 2 tcyc tsubcyc 15.3
AEVL AEVH UD tUDH tUDL UD 4 tcyc tsubcyc 15.4
*1 *2 *3 ( ) *4
2 SYSCR2
SA1 SA0
tosc max 75 403
15.
15.4
SCI31
SCI32
AV SS 0.0V Ta 20 75 *2
VCC 1.8 5.5V AV CC 1.8 5.5V VSS
min. tscyc 4 6
typ.
max. tcyc 15.5
tsubcyc tSCKW tTXD VCC 4.0 5.5V 0.4 0.6 1 1 tsubcyc tRXS VCC 4.0 5.5V 200.0 ns 15.6 *1 400.0 tRXH VCC 4.0 5.5V 200.0 ns 15.6 15.6 *1 400.0 15.6 tscyc tcyc 15.5 15.6
*1 *2 75
404
15.
15.2.4
A/D
A/D 15.5
15.5 A/D
VCC 1.8 5.5V VSS AV SS 0.0V Ta 20 +75 *6
min. AV CC AV IN AI OPE AV CC AN0 AV CC AN7 AV CC 5.0V 1.8 0.3
typ.
max. 5.5 AV CC 0.3 1.5 V V mA A *2 *1
AI STOP1 AV CC
600
AI STOP2 AV CC CAIN RAIN AN0 AN7
5 15.0 10.0
A pF k
*3
10 AV CC 2.7 5.5V VCC 2.7 5.5V AV CC 2.7 5.5V VCC 2.7 5.5V 7.5 0.5 AV CC 2.7 5.5V VCC 2.7 5.5V AV CC 2.0 5.5V VCC 2.0 5.5V 8.0 AV CC 2.7 5.5V VCC 2.7 5.5V 62 124 12.4 124 s *5 *4 6.0 3.0 LSB LSB *4 *5 5.5 2.5 LSB *4
*1 A/D *2 AI STOP1 * 3 AI STOP2 A/D *4 *5 *6 62s
AVCC VCC A/D
75
405
15.
15.2.5
LCD
LCD 15.6
15.6 LCD
VCC 1.8 5.5V AV CC 1.8 5.5V VSS AV SS 0.0V Ta 20 75 *3
min. VDS SEG1 SEG32 ID V1 VDC COM 1 COM 4 ID V1 LCD RLCD V1 2A 2.7 5.5V 2A 2.7 5.5V VSS 0.5
typ.
max. 0.6 V *1
0.3
V
*1
3.0
9.0
M
VLCD
V1
2.2
5.5
V
*2
*1 *2 *3
V1
V2
V3
VSS V1 75 V2 V3 VSS
15.7
AC
VCC 1.8 5.5V VSS 0.0V Ta 20 75 *2
min. High tCWH CL1 CL2 *
1
typ.
max. ns 15.7
800.0
Low
tCWL
CL2
*1
800.0
ns
15.7
tCSU
CL1
CL2
*1
500.0
ns
15.7
tSU
DO
*1
300.0
ns
15.7
tDH M tDM tCT
DO M CL1 CL2
*1 *
1
300.0 1000.0 1000.0 170.0
ns ns ns
15.7 15.7 15.7
*1 *2
488Hz 30.5Hz 75
406
15.
15.3 H8/3827R
15.8 15.8
VCC , CV CC AVCC VPP B B Vin AVin Topr Tstg * LSI LSI
0.3 0.3 0.3 0.3 0.3
7.0 7.0 13.0 VCC 0.3
V V V V V *
AVCC 0.3 40 85 125
55
LSI LSI
407
15.
15.4 H8/3827R
15.4.1
1
408
15.
2
*1
*2
*1 *1
*2
*2
409
15.
3
A/D
410
15.
15.4.2
DC
DC 15.9
15.9 DC
1
VCC 1.8 5.5V AV CC 1.8 5.5V VSS AV SS 0.0V Ta 40 85
min. High VIH RES WKP0 IRQ0 WKP7 IRQ4 VCC 4.0 5.5V 0.8VCC
typ.
max. VCC 0.3 V
AEVL AEVH TMIC TMIG SCK31 ADTRG RXD31 UD OSC1 VCC 4.0 5.5V RXD32 VCC 4.0 5.5V 0.7VCC 0.8VCC 0.8VCC 0.9VCC X1 P10 P30 P40 P50 P60 P70 P80 PA 0 PB 0 P17 P37 P43 P57 P67 P77 P87 PA 3 PB 7 VCC 4.0 5.5V 0.7VCC 0.8VCC AV CC 0.3 AV CC 0.3 0.8VCC VCC 0.3 VCC 1.8 5.5V VCC 4.0 5.5V 0.9VCC 0.7VCC VCC 0.3 VCC 0.3 VCC 0.3 VCC 0.3 VCC 0.3 VCC 0.3 V V V V SCK32 TMIF 0.9VCC VCC 0.3
411
15.
min. Low VIL RES WKP0 IRQ0 WKP7 IRQ4 VCC 4.0 5.5V 0.3
typ.
max. 0.2VCC V
AEVL AEVH TMIC TMIG SCK31 ADTRG RXD31 UD OSC1 VCC 4.0 5.5V RXD32 VCC 4.0 5.5V 0.3 0.3 0.3 0.3 0.3 X1 P10 P30 P40 P50 P60 P70 P80 PA 0 PB 0 High VOH P10 P30 P40 P50 P60 P70 P80 PA 0 P17 P37 P43 P57 P67 P77 P87 PA 3 PB 7 P17 P37 P42 P57 P67 P77 P87 PA 3 IOH 0.1mA VCC 0.3 VCC 4.0 5.5V IOH 1.0mA VCC 0.5 VCC 1.0 V 0.3 0.2VCC VCC 1.8 5.5V VCC 4.0 5.5V 0.3 0.3 0.3VCC 0.2VCC 0.2 0.2VCC 0.1VCC 0.1VCC 0.3VCC V V V V SCK32 TMIF 0.3 0.1VCC
VCC 4.0 5.5V IOH 0.5mA
412
15.
min. Low VOL P10 P40 P17 P42 VCC 4.0 5.5V IOL IOL P50 P60 P70 P80 PA 0 P30 P57 P67 P77 P87 PA 3 P37 VCC 4.0 5.5V IOL 10mA IOL 1.6mA 0.4mA 0.4mA
typ.
max. 0.6 V
0.5 0.5
1.5
VCC 4.0 5.5V IOL IOL IIL RES P43 VIN 1.6mA 0.4mA 0.5V VCC 0.5V
0.6
0.5 20.0 1.0 A *2 *1 A
OSC1 P10 P30 P40 P50 P60 P70 P80 PA 0 PB 0 Ip MOS P10 P30 P50 P60
X1 P17 P37 P42 P57 P67 P77 P87 PA 3 PB 7 P17 P37 P57 P67
VIN
0.5V VCC 0.5V
1.0
VIN
0.5V AV CC 0.5V VIN 0V 50.0
1.0 300.0 A
VCC 5V
VCC 2.7V VIN
0V
35.0
A
413
15.
min. CIN PB 0 RES P43 PB 7 f 1MHz Ta 25 VIN 0V
typ.
max. 15.0 pF
RES
80.0 15.0
*2 *1 *2 *1
P43
50.0 15.0
PB 0 IOPE1 VCC
PB 7 4.5 VCC 5V fOSC 10MHz
15.0 6.5 mA *3 *4 *5
IOPE2
VCC VCC 5V 128 fOSC 10MHz
1.3
2.0
mA
*3 *4 *5
ISLEEP
VCC
VCC 5V
fOSC
10MHz
2.5
4.0
mA
*3 *4 *5
ISUB
VCC
VCC 2.7V LCD 32kHz
SUB W
15
30
A
*3 *4
/2 8 A
*5 *3 *4
VCC 2.7V LCD 32kHz
SUB W
/8 *5
ISUBSP
VCC
VCC 2.7V LCD 32kHz
SUB W
7.5
16
A
*3 *4
/2 32kHz 2.8 6 A
*5 *3 *4
IWATCH
VCC
VCC 2.7V
LCD ISTBY VCC 32kHz 1.0 5.0 A
*5 *3 *4
RAM
VRAM
VCC
1.5
V
*3 *4
Low
IOL
3
VCC 4.0V 5.5V
2.0
mA
1
3
VCC 4.0V 5.5V
10.0 0.5
414
15.
min. Low IOL 3 VCC 4.0V 5.5V
typ.
max. 40.0 mA
3
VCC 4.0V 5.5V
80.0 20.0
High
IOH
VCC 4.0V 5.5V
2.0
mA
1 High IOH VCC 4.0V 5.5V
0.2 15.0 mA
10.0
TEST *1
VSS ROM
*2 HD6473827R *3
RES VCC
IOPE1
LCD CPU VCC
IOPE2
X1 VCC VCC VCC CPU VCC CPU VCC CPU VCC VCC CPU VCC VCC VCC
GND
X1
GND
*4 *5
MOS
415
15.
15.4.3
AC
15.10 15.11
15.10
VCC 1.8 5.5V AV CC 1.8 5.5V VSS AV SS 0.0V Ta 40 85
min. fOSC OSC1 OSC2 VCC 4.5 5.5V VCC 2.7 5.5V VCC 1.8 5.5V OSC
OSC
typ.
max. 16 10 4 500 (1000) ns 15.1 * *3 15.1 *3
2
2 2 2 62.5
MHz
*2
tOSC
OSC1
OSC2
VCC 4.5 5.5V
VCC 2.7 5.5V
100
500 (1000)
VCC 1.8 5.5V
250
500 (1000)
tcyc
2
128 244.1
tOSC s kHz
fW
X1
X2
32.768
38.4 tW
W
X1
X2
30.5
s
15.1
26.0 tsubcyc
SUB
2
8
tW
*1
2
tcyc tsubcyc s
trc
OSC1
OSC2
15.9 VCC 2.2 5.5V 15.9 VCC 2.2 5.5V
20
45
15.9 *2
0.1
8
ms
15.9
50 X1 X2 2.0
ms s
416
15.
min. tCPH High VCC 2.7 5.5V VCC 1.8 5.5V X1 40 100 OSC1 VCC 4.5 5.5V 25
typ.
max. ns 15.1 *2 15.1
15.26
s
13.02 tCPL Low VCC 2.7 5.5V VCC 1.8 5.5V X1 40 100 15.26 s OSC1 VCC 4.5 5.5V 25 ns 15.1 *2 15.1
13.02 tCPr OSC1 VCC 4.5 5.5V 6 ns 15.1 *2 VCC 2.7 5.5V VCC 1.8 5.5V X1 tCPf OSC1 VCC 4.5 5.5V 10 25 55.0 6 ns ns 15.1 15.1 *2 VCC 2.7 5.5V VCC 1.8 5.5V X1 RES Low tIH High IRQ0 WKP0 ADTRG TMIC TMIF TMIG IRQ4 WKP7 2 tcyc tsubcyc 15.3 tREL RES 10 10 25 55.0 ns tcyc 15.1 15.2 15.1 15.1
AEVL AEVH tIL Low IRQ0 WKP0 ADTRG TMIC TMIF TMIG IRQ4 WKP7 2 tcyc tsubcyc 15.3
AEVL AEVH UD tUDH tUDL UD 4 tcyc tsubcyc 15.4
*1 *2 *3 ( )
2 SYSCR2
SA1 SA0
tosc max
417
15.
15.11
SCI31
SCI32
AV SS 0.0V Ta 40 85
VCC 1.8 5.5V AV CC 1.8 5.5V VSS
min. tscyc 4 6
typ.
max. tcyc 15.5
tsubcyc tSCKW tTXD VCC 4.0 5.5V 0.4 0.6 1 1 tsubcyc tRXS VCC 4.0 5.5V 200.0 ns 15.6 * 400.0 tRXH VCC 4.0 5.5V 200.0 ns 15.6 15.6 * 400.0 15.6 tscyc tcyc 15.5 15.6
*
418
15.
15.4.4
A/D
A/D 15.12
15.12 A/D
VCC 1.8 5.5V VSS AV SS 0.0V Ta 40 +85
min. AV CC AV IN AI OPE AV CC AN0 AV CC AN7 AV CC 5.0V 1.8 0.3
typ.
max. 5.5 AV CC 0.3 1.5 V V mA A *2 *1
AI STOP1 AV CC
600
AI STOP2 AV CC CAIN RAIN AN0 AN7
5 15.0 10.0
A pF k
*3
10 AV CC 2.7 5.5V VCC 2.7 5.5V AV CC 2.7 5.5V VCC 2.7 5.5V 7.5 0.5 AV CC 2.7 5.5V VCC 2.7 5.5V 6.0 3.0 LSB LSB *4 *5 5.5 2.5 LSB *4
AV CC 2.0 5.5V VCC 2.0 5.5V
8.0 AV CC 2.7 5.5V VCC 2.7 5.5V 62 124 12.4 124 s
*5 *4
*1 A/D *2 AI STOP1 * 3 AI STOP 2 A/D *4 *5 62s
AVCC VCC A/D
419
15.
15.4.5
LCD
LCD 15.13
15.13 LCD
VCC 1.8 5.5V AV CC 1.8 5.5V VSS AV SS 0.0V Ta 40 85
min. VDS SEG1 SEG32 ID V1 VDC COM 1 COM 4 ID V1 LCD RLCD V1 2A 2.7 5.5V 2A 2.7 5.5V VSS 0.5
typ.
max. 0.6 V *1
0.3
V
*1
3.0
9.0
M
VLCD
V1
2.2
5.5
V
*2
*1 *2
V1
V2
V3
VSS V1 V2 V3 VSS
15.14
VCC 1.8 5.5V VSS
AC
0.0V Ta 40 85
min. High tCWH CL1 CL2 * 800.0
typ.
max. ns 15.7
Low
tCWL
CL2
*
800.0
ns
15.7
tCSU
CL1
CL2
*
500.0
ns
15.7
tSU
DO
*
300.0
ns
15.7
tDH M tDM tCT
DO M CL1 CL2
* *
300.0 1000.0 1000.0 170.0
ns ns ns
15.7 15.7 15.7
*
488Hz 30.5Hz
420
15.
15.5 H8/3827S
15.15 15.15
VCC AVCC B B Vin AVin Topr
0.3 0.3 0.3 0.3
4.3 4.3 VCC 0.3 AVCC 0.3
V V V V
*1
20
75 40 75* 2 85
Tstg *1 LSI
55
125 LSI
LSI
LSI
*2
20 75
421
15.
15.6 H8/3827S
15.6.1
1
422
15.
2
*1
*1
*2 *2
423
15.
3
A/D
424
15.
15.6.2
DC
DC 15.16
15.16 DC
1
min. High VIH RES WKP0 IRQ0 WKP7 IRQ4 0.9VCC
typ.
max. VCC 0.3 V
AEVL AEVH TMIC TMIG SCK31 ADTRG RXD31 UD OSC1 0.9VCC VCC 0.3 V RXD32 0.8VCC VCC 0.3 V SCK32 TMIF
X1 P10 P30 P40 P50 P60 P70 P80 PA 0 PB 0 P17 P37 P43 P57 P67 P77 P87 PA 3 PB 7
0.9VCC 0.8VCC
VCC 0.3 VCC 0.3
V V
0.8VCC
AV CC 0.3
425
15.
min. Low VIL RES WKP0 IRQ0 WKP7 IRQ4 0.3
typ.
max. 0.1VCC V
AEVL AEVH TMIC TMIG SCK31 ADTRG RXD31 UD OSC1 0.3 0.1VCC V RXD32 0.3 0.2VCC V SCK32 TMIF
X1 P10 P30 P40 P50 P60 P70 P80 PA 0 PB 0 High VOH P10 P30 P40 P50 P60 P70 P80 PA 0 P17 P37 P43 P57 P67 P77 P87 PA 3 PB 7 P17 P37 P42 P57 P67 P77 P87 PA 3 IOH 0.1mA
0.3 0.3
0.1VCC 0.2VCC
V V
VCC 0.3
V
426
15.
min. Low VOL P10 P40 P50 P60 P70 P80 PA 0 P30 IIL P17 P42 P57 P67 P77 P87 PA 3 P37 IOL VIN 0.4mA 0.5V VCC 0.5V IOL 0.4mA IOL 0.4mA
typ.
max. 0.5 V
0.5
0.5 1.0 A
RES OSC1 X1 P10 P30 P40 P50 P60 P70 P80 PA 0 PB 0 P17 P37 P43 P57 P67 P77 P87 PA 3 PB 7 P17 P37 P57 P67
VIN
0.5V AV CC 0.5V VIN 0V 10
1.0 300.0 A
Ip MOS
P10 P30 P50 P60
VCC 3V
CIN
f 1MHz Ta 25
VIN
0V
15.0
pF
IOPE1
VCC VCC 1.8V fOSC 2MHz
0.4
*3
mA
*1 *2
1.4 VCC 3V fOSC 4MHz 3.5 VCC 3V IOPE2 VCC VCC 1.8V fOSC
OSC
*3
5.5
fOSC
10MHz 0.1 2MHz *3 mA *1 *2
/128 0.3 *3
VCC 3V
OSC /128
fOSC
4MHz
0.7 VCC 3V
OSC
1.6
fOSC
10MHz
/128
427
15.
min. ISLEEP VCC VCC 1.8V fOSC 2MHz
typ. 0.2
max. *3 mA *1 *2
VCC 3V VCC 3V ISUB VCC
fOSC fOSC
4MHz 10MHz
0.6 1.4 8
*3 2.9 *3 A *1 *2
VCC 1.8V LCD 32kHz
SUB W
/2 4 *3
VCC 2.7V LCD 32kHz
SUB W
/8 14 *3
VCC 2.7V LCD 32kHz
SUB W
/2 5.0 12 A *1 *2
ISUBSP
VCC
VCC 2.7V LCD 32kHz
SUB W
/2 1.4 *3 A *1 *2
IWATCH
VCC
VCC 1.8V Ta 25 32kHz LCD VCC 2.7V Ta 25 32kHz LCD VCC 2.7V 32kHz LCD
2.2
*3
2.8
6
ISTBY
VCC
32kHz VCC 1.8V Ta 25 32kHz VCC 2.7V Ta 25
0.3
*3
A
*1 *2
0.5
*3
1 RAM VRAM VCC 1.5
5 V
Low
IOL
0.5
mA
1 Low IOL 20.0 mA
428
15.
min. High IOH
typ.
max. 0.2 mA
1 High IOH 10.0 mA
TEST *1 *2 *3 max
VSS
MOS 1.1 Typ
RES VCC
IOPE1
LCD CPU VCC
IOPE2
X1 VCC VCC CPU VCC VCC
GND
VCC CPU VCC
VCC
VCC
CPU VCC CPU VCC
X1
GND
429
15.
15.6.3
AC
15.17 15.18
15.17
min. fOSC OSC1 OSC2 VCC 2.7 3.6V VCC 1.8 3.6V OSC
OSC
typ.
max. 10 4 500 (1000) ns 15.1 *2 MHz
2 2 100
tOSC
OSC1
OSC2
VCC 2.7 3.6V
VCC 1.8 3.6V
250
500 (1000)
tcyc
2
128 128
tOSC s kHz
fW
X1
X2
32.768
38.4 tW
W
X1
X2
30.5
s
15.1
26.0 tsubcyc
SUB
2
8
tW
*1
2
tcyc tsubcyc
trc
OSC1
OSC2
20
45
s
15.9
VCC 2.2 3.6V 80
0.8
2
ms
VCC 2.7 3.6V 1.2 3
VCC 2.2 3.6V 4.0
50
430
15.
min. trc X1 X2 VCC 2.2 3.6V
typ.
max. 2 s 15.9
4 tCPH High X1 OSC1 VCC 2.7 3.6V VCC 1.8 3.6V 40 100 15.26 s ns 15.1
13.02 tCPL Low X1 OSC1 VCC 2.7 3.6V VCC 1.8 3.6V 40 100 15.26 s ns 15.1
13.02 tCPr OSC1 VCC 2.7 3.6V VCC 1.8 3.6V X1 tCPf OSC1 VCC 2.7 3.6V VCC 1.8 3.6V X1 RES Low tIH High IRQ0 WKP0 ADTRG TMIC TMIF TMIG IRQ4 WKP7 2 tcyc tsubcyc 15.3 tREL RES 10 10 25 55.0 10 25 55.0 tcyc 15.2 ns 15.1 ns 15.1
AEVL AEVH tIL Low IRQ0 WKP0 ADTRG TMIC TMIF TMIG IRQ4 WKP7 2 tcyc tsubcyc 15.3
AEVL AEVH UD tUDH tUDL UD 4 tcyc tsubcyc 15.4
*1 *2 ( )
2 SYSCR2
SA1 SA0 tosc max
431
15.
15.18
SCI31
SCI32
min. tscyc 4 6
typ.
max. tcyc 15.5
tsubcyc tSCKW tTXD 0.4 0.6 1 tscyc tcyc 15.5 15.6
tsubcyc tRXS tRXH 400.0 400.0 ns ns 15.6 15.6
432
15.
15.6.4
A/D
A/D 15.19
15.19 A/D
min. AV CC AV IN AI OPE AV CC AN0 AV CC AN7 AV CC 3.0V 1.8 0.3
typ.
max. 3.6 AV CC 0.3 1.2 V V mA A *2 *1
AI STOP1 AV CC
600
AI STOP2 AV CC CAIN RAIN AN0 AN7
5 15.0 10.0
A pF k
*3
10 AV CC 2.7 3.6V VCC 2.7 3.6V AV CC 2.0 3.6V VCC 2.0 3.6V 7.5 0.5 AV CC 2.7 3.6V VCC 2.7 3.6V AV CC 2.0 3.6V VCC 2.0 3.6V 3 AV CC 2.7 3.6V VCC 2.7 3.6V 62 124 12.4 8 124 s *4 2.5 6 2 4 LSB LSB *4 5.5 3.5 LSB
*1 A/D *2 AI STOP1 * 3 AI STOP 2 A/D *4 62s
AVCC VCC A/D
433
15.
15.6.5
LCD
LCD 15.20
15.20 LCD
min. VDS SEG1 SEG32 ID V1 VDC COM 1 COM 4 ID V1 LCD RLCD V1 2A 2.7 3.6V 2A 2.7 3.6V VSS 1.5
typ.
max. 0.6 V *1
0.3
V
*1
3.5
7
M
VLCD
V1
2.2
3.6
V
*2
*1 *2
V1
V2
V3
VSS V1 V2 V3 VSS
15.21
AC
min. High tCWH CL1 CL2 *
1
typ.
max. ns 15.7
800.0
Low
tCWL
CL2
*1
800.0
ns
15.7
tCSU
CL1
CL2
*1
500.0
ns
15.7
tSU
DO
*1
300.0
ns
15.7
tDH M tDM tCT
DO M CL1 CL2
*1 *
1
300.0 1000.0 1000.0 170.0
ns ns ns
15.7 15.7 15.7
*1
488Hz 30.5Hz
434
15.
15.7
15.1 15.7
15.1
RES
15.2 RES
Low
IRQ0 WKP0
IRQ4 WKP7
ADTRG
15.3
435
15.
UD
15.4 UD
15.5 SCK3
* *
* *
*
15.6 SCI3
436
15.
15.7
437
15.
15.8
15.8
15.9
15.9
438
15.
15.10
ZTAT H8/3827R ROM H8/3827S ROM R OM
ZTAT ROM
R OM
439
15.
440
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........................................................................................................................................................................................540 .............................................................................................................................................................................................543 ..............................................................................................................................................................................545 ..........................................................................................................................................................546 .........................................................................................................................................................................547
442
A.
A.1
Rd8/16 Rs8/16 Rn8/16 CCR N Z V C PC SP #xx:3/8/16 d:8/16 @aa:8/16 8 3 8 16 8 16 CCR CCR CCR CCR N Z V C 8 8 16 16
8
16
16
* 0 0
443
444
A.1
-- -- -- 0 0 0 0 0 -- -- -- -- -- -- -- -- -- -- -- -- --
I
H
N
Z
V
C 2 2 4 6 6
-- -- -- -- --
-- -- -- -- --
0 0 0 0 0
-- -- -- -- --
4 6 4 6 6
-- -- -- -- -- -- --
-- -- -- -- -- -- --
0 0 0 0 0 0 0
-- -- -- -- -- -- --
4 6 4 2 4 6 6
-- -- --
-- -- --
0 0 0
-- -- --
6 4 6
-- -- --
I
H
N
Z
V 0
C -- 6
-- --
-- --
0 0
-- --
6 6
--
--
0
--
6
-- -- -- (1) -- -- -- -- -- -- -- -- (1) -- -- (2) (2) -- -- -- * * -- -- (2) (2) -- -- ---- ---- -- (3)
2 2 2 2 2 2 2 2 2 2 2 2 2
445
446
-- -- -- -- -- -- -- -- -- (1) -- -- -- -- -- -- (5) (6) ---- ---- -- -- * * -- -- -- I H N Z -- -- V C ---- ---- -- -- 2 2 2 2 2 2 2 2 14 14 -- -- -- --   Rd -- -- -- -- -- -- -- -- -- -- -- -- 0 0 0 0 0 0 0 -- -- -- -- -- -- -- 2 2 2 2 2 2 2 2
-- -- -- C b7 b0 0 C b7 0 C b7 b0 -- -- b0 -- -- 0 -- --
I
H
N
Z
V 0
C 2
0
2
0
2
0
2
C
b7
b0 -- -- 0 2
b7
b0
C -- C b7 b0 -- C b7 b0 -- -- -- -- -- -- -- -- ---- ---- 2 8 -- 0 2 -- 0 2
447
448
-- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- I H N Z V -- -- -- -- -- -- -- -- -- -- -- -- C -- -- -- -- -- -- -- -- -- -- -- -- 8 2 8 8 2 8 8 2 8 8 2 8 -- -- -- -- -- -- 8 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- 2 8 8 2 6 6 2
-- -- -- -- -- -- -- -- -- -- -- -- -- -- C C C -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
I
H
N
Z
V -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
C -- -- 6 6 2 6 6 2 6 6 -- -- -- -- -- -- 2 8 8 2 8 8 2 6 6 2 6 6 2 6 6
449
450
-- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --     -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --       -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- I H N Z V -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- C 2 6 6 2 6 6 2 6 6 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4
CC
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
-- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
I
H
N
Z
V -- -- -- --
C -- -- -- -- 4 6 8 6
--
--
--
--
--
--
--
--
--
--
--
6
--
--
--
--
--
--
--
8
--
--
--
--
--
--
--
8
--
--
--
--
--
--
--
8
--
10
451
452
-- -- -- -- I H N Z -- V -- C -- 2 2 2 -- -- -- -- -- -- 2 2 2  -- -- -- -- -- -- -- -- -- -- -- -- 2 2 (4)
--
B
B
B
B
B
B
--
--
A.2
A.2 1 15 8 A.2 1
453
A.2
*
454
*
A.3
H8/300L CPU A.4 A.3 /
I SI
J
SJ K SK L SL
M
SM N SN
ROM 1. BSET #0, @FF00 A.4 IL2 A.3 SI 2 SL 2 2 ROM RAM 2 JSR @@30 A.4 I2 A.3 SI SJ SK 2 2 2 1 2 1 2 8 J K1 LM N0 2 2 2 8 ROM J KM N0
RAM
A.3
SI SJ SK SL SM SN * 2. 9.1 1 2 2 3*
455
A.4
I ADD ADD.B #xx:8, Rd ADD.B Rs, Rd ADD.W Rs, Rd ADDS ADDS.W ADDS.W ADDX #1, Rd #2, Rd 1 1 1 1 1 1 1 1 1 1 1 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 1 2 2 1 2 2 1 2 2
J
K
L
M
N
ADDX.B #xx:8, Rd ADDX.B Rs, Rd
AND
AND.B #xx:8, Rd AND.B Rs, Rd
ANDC BAND
ANDC #xx:8, CCR BAND #xx:3, Rd BAND #xx:3, @Rd BAND #xx:3, @aa:8
1 1
Bcc
BRA d:8 (BT d:8) BRN d:8 (BF d:8) BHI BLS d:8 d:8
BCC d:8 (BHS d:8) BCS d:8 (BLO d:8) BNE BEQ BVC BVS BPL BMI BGE BLT BGT BLE BCLR d:8 d:8 d:8 d:8 d:8 d:8 d:8 d:8 d:8 d:8
BCLR #xx:3, Rd BCLR #xx:3, @Rd BCLR #xx:3, @aa:8 BCLR Rn, Rd BCLR Rn, @Rd BCLR Rn, @aa:8
2 2
2 2
BIAND
BIAND #xx:3, Rd BIAND #xx:3, @Rd BIAND #xx:3, @aa:8
1 1
456
I BILD BILD #xx:3, Rd BILD #xx:3, @Rd BILD #xx:3, @aa:8 BIOR BIOR #xx:3, Rd BIOR #xx:3, @Rd BIOR #xx:3, @aa:8 BIST BIST #xx:3, Rd BIST #xx:3, @Rd BIST #xx:3, @aa:8 BIXOR BIXOR #xx:3, Rd BIXOR #xx:3, @Rd BIXOR #xx:3, @aa:8 BLD BLD #xx:3, Rd BLD #xx:3, @Rd BLD #xx:3, @aa:8 BNOT BNOT #xx:3, Rd BNOT #xx:3, @Rd BNOT #xx:3, @aa:8 BNOT Rn, Rd BNOT Rn, @Rd BNOT Rn, @aa:8 BOR BOR #xx:3, Rd BOR #xx:3, @Rd BOR #xx:3, @aa:8 BSET BSET #xx:3, Rd BSET #xx:3, @Rd BSET #xx:3, @aa:8 BSET Rn, Rd BSET Rn, @Rd BSET Rn, @aa:8 BSR BST BSR d:8 BST #xx:3, Rd BST #xx:3, @Rd BST #xx:3, @aa:8 1 2 2 1 2 2 1 2 2 1 2 2 1 2 2 1 2 2 1 2 2 1 2 2 1 2 2 1 2 2 2 1 2 2
J
K
L
M
N
1 1
1 1
2 2
1 1
1 1
2 2
2 2
1 1
2 2
2 2 1
2 2
457
I BTST BTST #xx:3, Rd BTST #xx:3, @Rd BTST #xx:3, @aa:8 BTST Rn, Rd BTST Rn, @Rd BTST Rn, @aa:8 BXOR BXOR #xx:3, Rd BXOR #xx:3, @Rd BXOR #xx:3, @aa:8 CMP CMP.B #xx:8, Rd CMP.B Rs, Rd CMP.W Rs, Rd DAA DAS DEC DIVXU DAA.B Rd DAS.B Rd DEC.B Rd DIVXU.B Rs, Rd 2 1 2 2 2 2 2 2 1 1 1 1 1 2 1 1 2 1 2 2 1 2 2 1 2 2 1 1 1 1 1 1 1
J
K
L
M
N
1 1
1 1
1 1
12 2n 2*
1
EEPMOV EEPMOV INC JMP INC.B Rd JMP @Rn JMP @aa:16 JMP @@aa:8 JSR JSR @Rn JSR @aa:16 JSR @@aa:8 LDC LDC #xx:8, CCR LDC Rs, CCR MOV MOV.B #xx:8, Rd MOV.B Rs, Rd MOV.B @Rs, Rd MOV.B @(d:16, Rs), Rd MOV.B @Rs+, Rd MOV.B @aa:8, Rd MOV.B @aa:16, Rd
1*
2
2 1 1 1 1 1 2 2
1 1 1 1 1 2
458
I MOV MOV.B Rs, @Rd MOV.B Rs, @(d:16, Rd) MOV.B Rs, @-Rd MOV.B Rs, @aa:8 MOV.B Rs, @aa:16 MOV.W #xx:16, Rd MOV.W Rs, Rd MOV.W @Rs, Rd MOV.W @(d:16, Rs), Rd MOV.W @Rs+, Rd MOV.W @aa:16, Rd MOV.W Rs, @Rd MOV.W Rs, @(d:16, Rd) MOV.W Rs, @-Rd MOV.W Rs, @aa:16 MULXU NEG NOP NOT OR MULXU.B Rs, Rd NEG.B Rd NOP NOT.B Rd OR.B #xx:8, Rd OR.B Rs, Rd ORC ROTL ROTR ROTXL ROTXR RTE RTS SHAL SHAR SHLL SHLR SLEEP STC SUB ORC #xx:8, CCR ROTL.B Rd ROTR.B Rd ROTXL.B Rd ROTXR.B Rd RTE RTS SHAL.B Rd SHAR.B Rd SHLL.B Rd SHLR.B Rd SLEEP STC CCR, Rd SUB.B Rs, Rd SUB.W Rs, Rd SUBS SUBS.W #1, Rd SUBS.W #2, Rd 1 1 1 1 1 1 1 1 1 1 1 1 1 1 2 2 1 1 1 1 1 1 1 2 1 1 2 2 1 1 2 1 2 1 2 1 2 1
J
K
L 1 1 1 1 1
M
N
2
1 1 1 1 1 1 1 1 12 2 2
2 1
2 2
459
I POP PUSH SUBX POP Rd PUSH Rs SUBX.B #xx:8, Rd SUBX.B Rs, Rd XOR XOR.B #xx:8, Rd XOR.B Rs, Rd XORC XORC #xx:8, CCR 1 1 1 1 1 1 1
J
K 1 1
L
M
N 2 2
*1 n 1
R4 L
n
*2 H8/3827R
1 H8/3827S
0
460
B.
B.1
I/O
7 H'90 WEGR
6
5
4
3
2
1
0
WKEGS7 WKEGS6 WKEGS 5 WKEGS 4 WKEGS 3 WKEGS 2 WKEGS 1 WKEGS 0
H'91 H'92 H'93 H'94 H'95 H'96 H'97 H'98 H'99 H'9A H'9B H'9C H'9D H'9E H'9F H'A0 H'A1 H'A2 H'A3 H'A4 H'A5 H'A6 H'A7 H'A8 H'A9 H'AA H'AB H'AC H'AD H'AE H'AF
SPCR CWOSR
SPC32
SPC31
SCINV3
SCINV2
SCINV1
SCINV0 CWOS
SCI A
ECCSR ECH ECL SMR31 BRR31 SCR31 TDR31 SSR31 RDR31
OVH ECH7 ECL7 COM31 BRR317 TIE31 TDR317 TDRE31 RDR317
OVL ECH6 ECL6 CHR31 BRR316 RIE31 TDR316 RDRF31 RDR316 ECH5 ECL5 PE31 BRR315 TE31 TDR315 OER31 RDR315
CH2 ECH4 ECL4 PM31 BRR314 RE31 TDR314 FER31 RDR314
CUEH ECH3 ECL3 STOP31 BRR313
CUEL ECH2 ECL2 MP31 BRR312
CRCH ECH1 ECL1 CKS311 BRR311
CRCL ECH0 ECL0 CKS310 BRR310 CKE310 SCI31
MPIE31 TDR313 PER31 RDR313
TEIE31 TDR312 TEND31
CKE311 TDR311 MPBR31
TDR310 MPBT31 RDR310
RDR312
RDR311
SMR32 BRR32 SCR32 TDR32 SSR32 RDR32
COM32 BRR327 TIE32 TDR327 TDRE32 RDR327
CHR32 BRR326 RIE32 TDR326 RDRF32 RDR326
PE32 BRR325 TE32 TDR325 OER32 RDR325
PM32 BRR324 RE32 TDR324 FER32 RDR324
STOP32 BRR323
MP32 BRR322
CKS321 BRR321
CKS320 BRR320 CKE320 SCI32
MPIE32 TDR323 PER32 RDR323
TEIE32 TDR322 TEND32
CKE321 TDR321 MPBR32
TDR320 MPBT32 RDR320
RDR322
RDR321
461
7 H'B0 H'B1 H'B2 H'B3 H'B4 H'B5 TMA TCA TCSRW TCW TMC TCC/TLC TMA7 TCA7 B6WI TCW7 TMC7 TCC7/ TLC7 H'B6 H'B7 H'B8 H'B9 H'BA H'BB H'BC H'BD H'BE H'BF H'C0 H'C1 H'C2 H'C3 H'C4 H'C5 H'C6 H'C7 H'C8 H'C9 H'CA H'CB H'CC H'CD H'CE H'CF H'D0 H'D1 H'D2 H'D3 H'D4 PDR1 P17 PWCR PWDRU PWDRL PWDRL7 PMR5 WKP7 PMR3 AEVL ADRRH ADRRL AMR ADSR PMR1 ADR9 ADR1 CKS ADSF IRQ3 LPCR LCR LCR2 LCDAB DTS1 TCRF TCSRF TCFH TCFL OCRFH OCRFL TMG ICRGF ICRGR TOLH OVFH TCFH7 TCFL7 OCRFH7 OCRFL7 OVFH ICRGF7 ICRGR7
6 TMA6 TCA6 TCWE TCW6 TMC6 TCC6/ TLC6 CKSH2 CMFH TCFH6 TCFL6 OCRFH6 OCRFL6 OVFL ICRGF6 ICRGR6
5 TMA5 TCA5 B4WI TCW5 TMC5 TCC5/ TLC5 CKSH1 OVIEH TCFH5 TCFL5 OCRFH5 OCRFL5 OVIE ICRGF5 ICRGR5
4 TMA3 TCA4 TCSRWE TCW4
3
2 TMA2 TCA2 WDON TCW2 TMC2
1 TMA1 TCA1 BOWI TCW1 TMC1 TCC1/ TLC1 CKSL1 OVIEL TCFH1 TCFL1
0 TMA0 TCA0 WRST TCW0 TMC0 TCC0/ TLC0 CKSL0 CCLRL TCFH0 TCFL0 F C A
TCA3 B2WI TCW3
TCC4/ TLC4 CKSH0 CCLRH TCFH4
TCC3/ TLC3 TOLL OVFL TCFH3
TCC2/ TLC2 CKSL2 CMFL TCFH2
TCFL4 OCRFH4 OCRFL4 IIEGS ICRGF4 ICRGR4
TCFL3 OCRFH3 OCRFL3 CCLR1 ICRGF3 ICRGR3
TCFL2
OCRFH2 OCRFL2
OCRFH1 OCRFL1 CKS1
OCRFH0 OCRFL0 CKS0 ICRGF0 G ICRGR0
CCLR0 ICRGF2 ICRGR2
ICRGF1 ICRGR1
DTS0 PSW
CMX ACT
SGX DISP
SGS3 CKS3 CDS3
SGS2 CKS2 CDS2
SGS1 CKS1 CDS1
SGS0 CKS0 CDS0
LCD
ADR8 ADR0 TRGE
ADR7
ADR6
ADR5
ADR4
ADR3
ADR2 A/D
CH3
CH2
CH1
CH0
IRQ2
IRQ1
IRQ4
TMIG
TMOFH
TMOFL
TMOW
AEVH
WDCKS
NCS
IRQ0
RESO
UD
PWM
I/O
WKP6
WKP5
WKP4
WKP3
WKP2
WKP1
WKP0
PWCR1 PWDRU5 PWDRU4 PWDRL6 PWDRL5 PWDRL4 PWDRU3 PWDRU2 PWDRL3 PWDRU1
PWCR0 PWDRU0 PWDRL0
14 PWM
PWDRL2
PWDRL1
P16
P15
P14
P13
P12
P11
P10
I/O
462
7 H'D5 H'D6 H'D7 H'D8 H'D9 H'DA H'DB H'DC H'DD H'DE H'DF H'E0 H'E1 H'E2 H'E3 H'E4 H'E5 H'E6 H'E7 H'E8 H'E9 H'EA H'EB H'EC H'ED H'EE H'EF H'F0 H'F1 H'F2 H'F3 H'F4 H'F5 H'F6 H'F7 H'F8 IRR1 IRR2 IRRTA IRRDT SYSCR1 SYSCR2 IEGR IENR1 IENR2 IENTA IENDT SSBY PCRA PCR3 PCR4 PCR5 PCR6 PCR7 PCR8 PCR57 PCR67 PCR77 PCR87 PCR37 PUCR1 PUCR3 PUCR5 PUCR6 PCR1 PUCR17 PUCR37 PUCR57 PUCR67 PCR17 PDRA PDRB PB7 PDR3 PDR4 PDR5 PDR6 PDR7 PDR8 P57 P67 P77 P87 P37
6
5
4
3
2
1
0
P36
P35
P34
P33 P43
P32 P42 P52 P62 P72 P82
P31 P41 P51 P61 P71 P81
P30 P40 P50 P60 P70 P80 I/O
P56 P66 P76 P86
P55 P65 P75 P85
P54 P64 P74 P84
P53 P63 P73 P83
PA3 PB6 PB5 PB4 PB3
PA2 PB2
PA1 PB1
PA0 PB0
PUCR16 PUCR36 PUCR56 PUCR66 PCR16
PUCR15 PUCR35 PUCR55 PUCR65 PCR15
PUCR14 PUCR34 PUCR54 PUCR64 PCR14
PUCR13 PUCR33 PUCR53 PUCR63 PCR13
PUCR12 PUCR32 PUCR52 PUCR62 PCR12
PUCR11 PUCR31 PUCR51 PUCR61 PCR11
PUCR10 PUCR30 PUCR50 PUCR60 PCR10
PCR36
PCR35
PCR34
PCR33
PCR32 PCR42
PCR31 PCR41 PCR51 PCR61 PCR71 PCR81
PCR30 PCR40 PCR50 PCR60 PCR70 PCR80 I/O
PCR56 PCR66 PCR76 PCR86
PCR55 PCR65 PCR75 PCR85
PCR54 PCR64 PCR74 PCR84
PCR53 PCR63 PCR73 PCR83
PCR52 PCR62 PCR72 PCR82
PCRA3
PCRA2
PCRA1
PCRA0
STS2
STS1
STS0 NESEL IEG4
LSON DTON IEG3 IEN3 IENTFH MSON IEG2 IEN2 IENTFL
MA1 SA1 IEG1 IEN1 IENTC
MA0 SA0 IEG0 IEN0 IENEC
IENWP IENAD
IEN4 IENTG
IRRI4 IRRAD IRRTG
IRRI3 IRRTFH
IRRI2 IRRTFL
IRRI1 IRRTC
IRRI0 IRREC
463
7 H'F9 H'FA H'FB H'FC H'FD H'FE H'FF IWPR CKSTPR1 CKSTPR2 IWPF7
6 IWPF6
S31CKSTP
5 IWPF5
4 IWPF4
3 IWPF3
2 IWPF2
1 IWPF1
0 IWPF0
S32CKSTPADCKSTP TGCKSTP TFCKSTP TCCKSTP TACKSTP
AECKSTP WDCKSTP PWCKSTP LDCKSTP
SCI
464
B.2
4 -- 1 --
3 -- 1 --
--"
* *
465
WKPn WKPn WKPn
--
--
SPC32 SPC31
--
--
466
--
--
--
--
--
--
--
R
R
R
R
R
R
R
467
--
*
*
*
468
R
R
469
470
471
472
TDRE31 RDRF31 OER31 FER31 PER31 TEND31 MPBR31MPBT31
*
*
*
*
*
R/W
*
473
R
474
475
476
477
TDRE32 RDRF32 OER32 FER32 PER32 TEND32 MPBR32MPBT32
*
*
*
*
*
R/W
*
478
R
--
--
*
*
479
R
480
TCSRW
H'B2
7 B6WI 1 R
6 TCWE 0 R/(W) *
5
4
3
2 WDON 0 R/(W) *
1 BOWI 1 R
0 WRST 0 R/(W) *
B4WI TCSRWE B2WI 1 R 0 R/(W) * 1 R
R/W
0
(1) RES (2)
1
0 0 1 0 0
0 1 2 0 1 2 2 W 0 1 4 0 1 4 4 2 2 0 0
0 1 6 0 1
TCW TCW
6 6
*
481
TCW
W
H'B3
7 TCW7 0 R/W
6 TCW6 0 R/W
5 TCW5 0 R/W
4 TCW4 0 R/W
3 TCW3 0 R/W
2 TCW2 0 R/W
1 TCW1 0 R/W
0 TCW0 0 R/W
R/W
482
TMC
C
H'B4
C
7 TMC7 0 R/W
6 TMC6 0 R/W
5 TMC5 0 R/W
4 -- 1 --
3 -- 1 --
2 TMC2 0 R/W
1 TMC1 0 R/W
0 TMC0 0 R/W
R/W
0 0 0 0 1 1 1 1
0 0 1 1 0 0 1 1
0 1 0 1 0 1 0 1
/8192 /2048 /512 /64 /16 /4 W /4 TMIC
/ 0 0 1 0 1 TCC TCC TCC UD Low * Don't care High
UD
*
0 1
TCC
C
H'B5
C
7 TCC7 0 R
6 TCC6 0 R
5 TCC5 0 R
4 TCC4 0 R
3 TCC3 0 R
2 TCC2 0 R
1 TCC1 0 R
0 TCC0 0 R
R/W
483
TLC
C
H'B5
C
7 TLC7 0 W
6 TLC6 0 W
5 TLC5 0 W
4 TLC4 0 W
3 TLC3 0 W
2 TLC2 0 W
1 TLC1 0 W
0 TLC0 0 W
R/W
TCRF
F
H'B6
F
7 TOLH 0 W
6
5
4
3 TOLL 0 W
2
1
0
CKSH2 CKSH1 CKSH0 0 W 0 W 0 W
CKSL2 CKSL1 CKSL0 0 W 0 W 0 W
R/W
L 0 1 1 1 1 * 0 0 1 1 * 0 1 0 1 L 0 1 Low High TMIF /32 /16 /4 w/4
H 0 1 1 1 1 * 0 0 1 1 * 0 1 0 1 H 0 1 Low High 16 /32 /16 /4 w/4 * Don't care TCFL
484
TCSRF
F
H'B7
F
7 OVFH
6 CMFH
5
4
3
2 CMFL
1
0
OVIEH CCLRH OVFL 0 R/W 0 R/W
OVIEL CCLRL 0 R/W 0 R/W
R/W
0 0 R/(W) * R/(W) *
0 0 R/(W) * R/(W) *
L 0 1 0 1 TCFL TCFL L 0 CMFL 1 CMFL CMFL 0 TCFL TCFL L
1
TCFL L
OCRFL
0
OVFL 1
OVFL
OVFL 0
1
TCFL H : : : :
H'FF H'00 TCF TCFH TCF TCFH H
0 1
16 8 16 8
0 1
TCFH TCFH H
0
CMFH 0 TCFH
1
CMFH
CMFH
1
OCRFH H
0
OVFH 1
OVFH
OVFH 0
1
TCFH *
H'FF H'00 0
485
486
*
*
*
487
R
R
488
DTS1
DTS0
* * *
* *
* * * * * *
*
* *
--
489
--
PSW
--
* * *
*
*
490
LCDAB
--
--
--
--
--
* *
* * *
491
CKS
TRGE
--
--
CH3
CH2
CH1
CH0
--
--
*
*
*
* *
ADTRG
s 31s *1 
s *1 -- 
492
R
-- -- --
-- -- --
-- -- --
-- -- --
-- -- --
-- -- --
--
--
--
--
--
--
--
--
--
--
--
--
--
--
493
TMIG TMOFH TMOFL
IRQ ADTRG IRQ ADTRG IRQ IRQ IRQ IRQ IRQ IRQ
494
AEVL
AEVH WDCKS
NCS
IRQ0
RESO
UD
RESO IRQ IRQ
AEVL AEVL
495
WKP WKP
496
--
--
--
--
--
--
PWCR1 PWCR0
--
--
--
--
--
--
W
0 1 *
* * * *
--
--
--
--
--
--
W
W
W
W
W
497
W
W
W
W
W
W
P17
P16
P15
P14
P13
P12
P11
P10
498
--
--
--
--
--
--
--
--
499
--
--
--
--
--
--
--
--
500
501
502
W
W
W
W
W
W
W
W
--
--
--
--
--
--
--
--
--
--
W
W
W
503
W
W
W
W
W
W
W
W
W
W
W
W
504
W
W
W
W
--
--
--
--
--
--
--
--
W
W
W
W
505
--
MA1
MA0
--
506
--
--
--
--
--
--
* *
507
--
--
--
--
--
--
IRQ IRQ IRQ IRQ IRQ IRQ IRQ IRQ IRQ IRQ IRQ IRQ IRQ IRQ IRQ ADTRG ADTRG
508
IENWP
IRQ
IRQ IRQ IRQ IRQ IRQ
WKP WKP
WKP WKP
509
IENTG IENTFH IENTFL IENTC IENEC
510
--
*
*
--
*
*
*
*
*
IRQ
*
511
*
*
*
*
*
*
*
*
512
*
*
*
*
*
*
*
*
WKP
*
513
--
514
--
--
--
--
--
--
--
--
515
C.
C.1
I/O
1
SBY
IRQ
*
*
C.1
a
1
P17 P14
516
SBY
C.1
b
1
P13
517
SBY
C.1
c
1
P12 P11
518
SBY
C.1
d
1
P10
519
C.2
3
SBY
AEVH(P3 6) AEVL(P3 7)
C.2
a
3
P37 P36
520
SBY
C.2
b
3
P35
521
SBY
C.2
c
3
P34
522
SBY
C.2
d
3
P33
523
SBY
C.2
e
3
P32
524
SBY
UD
C.2
f
3
P31
525
SBY
C.2
g
3
P30
526
C.3
4
IRQ
C.3
a
4
P43
527
SBY
C.3
b
4
P42
528
SBY
C.3
c
4
P41
529
SBY
C.3
d
4
P40
530
C.4
5
SBY
WKPn
C.4
5
531
C.5
6
SBY
C.5
6
532
C.6
7
SBY
C.6
7
533
C.7
8
SBY
C.7
8
534
C.8
A
SBY
C.8
A
535
C.9
B
C.9
B
536
D.
D.1
P17
P10 *1
P37
P30 *2 *1
P43
P40
P57
P50 *1
P67
P60
P77
P70
P87
P80
PA3
PA0
PB7
PB0
*1 *2 P32
MOS
ON
High
537
E. ROM
E.1 ROM
R OM 2
E.1 E.1 R OM
ROM
E.1 ROM
E.1 ROM
EPROM ROM
(R) ZTAT
*1 *2 *1 *2
538
E.2 ROM
R OM EPROM ZTAT (R) EP RO M ZTAT (R)
1
EP RO M
R OM
2
EP RO M 'FF'
R OM
NOT US ED
3 4 EP RO M
EPROM
EP RO M
2
539
F.
F.1
H8/3827R H8/3822R ROM
HD6433822RH HD6433822RF
HD6433822R *** HD6433822R *** ***
H 80 F 80 W 80
QFP FP-80A QFP FP-80B TQFP TFP-80C
HD6433822RW HD6433822R HCD6433822R HD6433822RD HD6433822RE -
HD6433822R *** HD6433822R ***
H 80 F 80 W 80 H 80 F 80 W 80
QFP FP-80A QFP FP-80B TQFP TFP-80C QFP FP-80A QFP FP-80B TQFP TFP-80C
HD6433822RWI HD6433822R *** H8/3823R ROM HD6433823RH HD6433823RF HD6433823R *** HD6433823R *** ***
HD6433823RW HD6433823R HCD6433823R HD6433823RD HD6433823RE -
HD6433823R *** HD6433823R ***
H 80 F 80 W 80 H 80 F 80 W 80
QFP FP-80A QFP FP-80B TQFP TFP-80C QFP FP-80A QFP FP-80B TQFP TFP-80C
HD6433823RWI HD6433823R *** H8/3824R ROM HD6433824RH HD6433824RF HD6433824R *** HD6433824R *** ***
HD6433824RW HD6433824R HCD6433824R HD6433824RD HD6433824RE -
HD6433824R *** HD6433824R ***
H 80 F 80
QFP FP-80A QFP FP-80B TQFP TFP-80C QFP FP-80A QFP FP-80B TQFP TFP-80C
HD6433824RWI HD6433824R *** WI 80 H8/3825R ROM HD6433825RH HD6433825RF HD6433825R *** HD6433825R *** *** H 80 F 80 W 80
HD6433825RW HD6433825R HCD6433825R HD6433825RD HD6433825RE -
HD6433825R *** HD6433825R ***
H 80 F 80 W 80
QFP FP-80A QFP FP-80B TQFP TFP-80C
HD6433825RWI HD6433825R ***
540
H8/3827R H8/3826R ROM
HD6433826RH HD6433826RF HD6433826RW HCD6433826R HD6433826RD HD6433826RE
HD6433826R *** HD6433826R *** HD6433826R - HD6433826R *** HD6433826R ***
H 80 F 80
QFP FP-80A QFP FP-80B TQFP TFP-80C
*** W 80
H 80 F 80
QFP FP-80A QFP FP-80B TQFP TFP-80C QFP FP-80A QFP FP-80B TQFP TFP-80C
HD6433826RWI HD6433826R *** W 80 H8/3827R ROM HD6433827RH HD6433827RF HD6433827RW HCD6433827R HD6433827RD HD6433827RE HD6433827R *** HD6433827R *** HD6433827R - HD6433827R *** HD6433827R *** H 80 F 80 H 80 F 80
*** W 80
QFP FP-80A QFP FP-80B TQFP TFP-80C QFP FP-80A QFP FP-80B TQFP TFP-80C QFP FP-80A QFP FP-80B TQFP TFP-80C
HD6433827RWI HD6433827R *** W 80 ZTAT HD6473827RH HD6473827RF HD6473827RW HD6473827RD HD6473827RE HD6473827RH HD6473827RF HD6473827RW HD6473827RH HD6473827RF 80 80 80 80 80 80
HD6473827RWI HD6473827RW
ROM
***
ROM
541
H8/3827S H8/3824S ROM
HD6433824SH HD6433824SF HD6433824SW HCD6433824S HD6433824SD HD6433824SE HD6433824SWI
HD6433824S *** H 80 HD6433824S *** F 80 HD6433824S *** W 80 - HD6433824S *** H 80 HD6433824S *** F 80 HD6433824S *** W 80 HD6433825S *** H 80 HD6433825S *** F 80
QFP FP-80A QFP FP-80B TQFP TFP-80C
QFP FP-80A QFP FP-80B TQFP TFP-80C QFP FP-80A QFP FP-80B TQFP TFP-80C
H8/3825S ROM
HD6433825SH HD6433825SF
HCD6433825SW HD6433825S *** W 80 HCD6433825S HD6433825SD HD6433825SE HD6433825SWI H8/3826S ROM HD6433826SH HD6433826SF HD6433826SW HCD6433826S HD6433826SD HD6433826SE - HD6433825S *** H 80 HD6433825S *** F 80 HD6433825S *** W 80 HD6433826S *** H 80 HD6433826S *** F 80 HD6433826S *** W 80 - HD6433826S *** H 80 HD6433826S *** F 80
QFP FP-80A QFP FP-80B TQFP TFP-80C QFP FP-80A QFP FP-80B TQFP TFP-80C
QFP FP-80A QFP FP-80B TQFP TFP-80C QFP FP-80A QFP FP-80B TQFP TFP-80C
HCD6433826SWI HD6433826S *** W 80 H8/3827S ROM HD6433827SH HD6433827SF HD6433827SW HCD6433827S HD6433827SD HD6433827SE HD6433827SWI HD6433827S *** H 80 HD6433827S *** F 80 HD6433827S *** W 80 - HD6433827S *** H 80 HD6433827S *** F 80 HD6433827S *** W 80
QFP FP-80A QFP FP-80B TQFP TFP-80C
ROM
***
ROM
542
G.
H8/3827R H8/3827S TFP-80C G.3 FP-80A G.1 FP-80B G.2 H8/3827R
17.2  0.3
14
As of January, 2003
Unit: mm
41 40
0.65
60 61
17.2  0.3
80 1
*0.32  0.08 0.30  0.06
21 20
*0.17  0.05 0.15  0.04
0.12 M 0.83
2.70
3.05 Max
1.6
0.10 +0.15 -0.10
0 - 8
0.8  0.3
Package Code JEDEC JEITA Mass (reference value) FP-80A -- Conforms 1.2 g
0.10
*Dimension including the plating thickness Base material dimension
G.1
FP-80A
543
24.8  0.4
20
As of January, 2003
Unit: mm
41 40
64 65
18.8  0.4
14
80 1 *0.37  0.08 0.35  0.06 24
0.15 M
25
3.10 Max
0.8
*0.17  0.05 0.15  0.04
0.8
2.70
2.4 1.0
0 - 10
0.20 +0.10 -0.20
0.15
1.2  0.2
Package Code JEDEC JEITA Mass (reference value) FP-80B -- -- 1.7 g
*Dimension including the plating thickness Base material dimension
G.2
FP-80B
14.0  0.2 12 60 61
14.0  0.2
As of January, 2003
Unit: mm
41 40
80 1 *0.22  0.05 0.20  0.04 20 0.10 M 1.25
21
0.5
*0.17  0.05 0.15  0.04
1.20 Max
1.00
1.0 0 - 8 0.5  0.1
Package Code JEDEC JEITA Mass (reference value) TFP-80C -- Conforms 0.4 g
0.10
*Dimension including the plating thickness Base material dimension
G.3
TFP-80C
544
0.10  0.10
H.
HC D6433827R HCD6433822R
X Y
HC D6433826R
HC D6433825R H.1
6.10 0.05 6.23 0.05
HC D6433824R
HC D6433823R
0.28 0.02
X Y
6.10 0.25 6.23 0.25
Max 0.03
H.1
HCD6433827S HCD6433826S HCD6433825S HCD6433824S H.2
X Y 3.55 0.05 3.45 0.05
0.28 0.02
X Y
3.55 0.25 3.45 0.25
Max 0.03
H.2
545
I.
HC D6433827R HCD6433822R HC D6433826R HC D6433825R I.1 HC D6433824R HC D6433823R
5 8m
90m
90m
5
8m
I.1
HCD6433827S HCD6433826S HCD6433825S HCD6433824S I.2
75m
I.2
546
2.5m
75m
2.5m
J.
HC D6433827R HCD6433822R
51
HC D6433826R
HC D6433825R J.1
HC D6433824R
HC D6433823R
6.23
51
6.10
: CT054 : TCT066066-041
X
X'
0.4 0.1
X-X'
: mm
J.1
547
HCD6433827S HCD6433826S HCD6433825S HCD6433824S J.2
51
3.45
3.55
51
: CT065 : TCT4040-060
X
X'
0.6
0.1
X-X'
: mm
J.2
548
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