Processor Control

Memory Management Unit

Slave Port

RABBIT 3000 PROCESSOR

EASY REFERENCE

Timer A

REGISTER LEGEND

Read/Write

Read Only

Write Only

Read (Special Behavior
on Write Operation)

Timer B

NOTE: ZERO MUST BE WRITTEN TO ALL UNUSED BITS

TIMER A CONTROL/STATUS REGISTER / TACSR (0xA0) TIMER B CONTROL/STATUS REGISTER TIMER B CONTROL REGISTER
|7 ul TBCSR (0xB0) TBCR (0xB1)
TMRA7 TMRAG TMRAS TMRA4 TMRA3 TMRAZ TMRAT | 7 :
S =
[ . o— |50 0
(WRITE) e oL, ,
0 = CORRESPONDING TIMER A 0= MAIN CLOCSK FOR (WRITE) o BITS [7:4] IGNORED
INTERRUPT IS DISABLED TIMER A DISABLED
1 = CORRESPONDING TIMER A 1= MAIN CLOCK FOR O CORRESEONDING NN—— LRI OcK 5
INTERRUPT IS ENABLED TIMER A ENABLED 1 = CORRESPONDING 1= MAIN cLocK d
(READ) INTERRUPT IN ENABLED 1S ENABLED 00 = CLOCKED BY PCLK/2
0 = CORRESPONDING TIMER A (READ) 01 = CLOCKED BY TIMER A1
HAS NOT REACHED TERM. COUNT 0 = CORRESPONDING HAS NOT 1X = CLOCKED BY PCLK/16
1= ﬁﬁ?'ﬁzﬁ&'ﬁ"p’?&wg&f‘NT ENCOUNTERED A MATCH 00 = INTERRUPT DISBALED
- 1= Egggﬁs{%ﬁ:’ng IV’I‘II\\?CH -I 01 = PRIORITY 1 INTERRUPT
10 = PRIORITY 2 INTERRUPT
TIMER A PRESCALE REGISTER / TAPR (0xA1) (STATUS BIT/INTERRUPTS STATUS 0 =1 111 = PRIORITY 3 INTERRUPT
7 0 IS CLEARED BY READ OF THIS REGISTER)

00 0 0 0 0 O
L I

e :

L| 0 = CLOCK = PCLK
1= CLOCK = PCLK/2

RESERVED
MUST =0

*RESULTS IN ALL TIMER A TIMERS TO BE CLOCKED BY PCLK OR PCLK/2

TIMER A CONTROL REGISTER / TACR (0xA4)
7

TMRA7 TMRA6 TMRA5 TMRA4 TMRA3 TMRA2

0 = CORRESPONDING TIMER
CLOCKED BY A1CLOCK

1 = CORRESPONDING TIMER
CLOCKED BY TIMER A1

00 = INTERRUPTS DISABLED
01 = PRIORITY 1 INTERRUPT
10 = PRIORITY 2 INTERRUPT
11 = PRIORITY 3 INTERRUPT

TIMER B MATCH 1 REGISTER
TBMIR
(MsByte) | BIT9 BIT8 /0 /0 [0 [0 [0 [0 | (0xB2)
TBLIR
(Lsbyte) | BIFA BiTe TSI BiT4 Bi73| B2 BiT BiT0 | (75
TIMER B MATCH 2 REGISTER
TBM2R
(MsByte) | BIT9 BIT8 /0 /0 [0 [0 [0 [0 | (0xBg)
(LsByte) | [Bif7 [Bi6 [BITS| BiT4 [Bit3 [Biv2l BiF Bif0 | /BL2R
(0xB5)
TIMER B COUNT REGISTER
TBCMR
(MsByte) | BITO BIT8 0 [0 [0 [0 [0 0 (oxep)
(LSByte) | |BIT7 BIT6 [BITS |BIT4 BIT3 BIT2 [BIT1 BITO (T:é'-g

External Interrupt

INTERRUPT 0 CONTROL REGISTER
10CR (0x98) W

00 DISABLE
:,"gé’TBEAI 01 FALLING EDGE
141} 10 RISING EDGE
11 BOTH EDGES

00 DISABLE
'PNTé’TAEAT 01 FALLING EDGE
ORT E[0] | 10 RISING EDGE

11 BOTH EDGES

00 INTO DISABLED

01 INTO PRIORITY 1
10 INTO PRIORITY 2
11 INTO PRIORITY 3

INTERRUPT 1 CONTROL REGISTER
I11CR (0x99) W

00 DISABLE
L%T;TBEA; 01 FALLING EDGE
151110 RISING EDGE
11 BOTH EDGES

00 DISABLE
IPNTIJTAEAI 01 FALLING EDGE
ORTE[1] | 10 RISING EDGE

11 BOTH EDGES

00 INT1 DISABLED
01 INT1 PRIORITY 1 = LOWEST
10 INT1 PRIORITY 2

o 11INT1 PRIORITY 3 = HIGHEST

PCLK — TAPR TMRA1 OUT —'TMRAZ o
= T TIMERAT T ] TIMER A2 — SERIALE
BAUD CLOCK
TMRA3 OUT
PCLK OR PCLK/2 ——— —_—
TIMER A3 — SERIAL F
BAUD CLOCK
TIME CONSTANT REGISTER TMRA4 OUT
e —
TATIR | (0xA3) TIMER AL gepiaL A
TAT2R | (0xA5) BAUD CLOCK
TAT3R | (0xA7) TMRA5 OUT
TATAR | (OXA9;
(o2e) TIMER A5 — SERIAL B
TATSR | (0xAB) BAUD CLOCK
TAT6R | (OXAD) TMRAG OUT
e
TATZR | (OXAF) TIMER A6 — SERIAL C
TATER!| (0xA6) T~ INPUT CAPTURE BAUD CLOCK
TATOR | (0xA8) T}~ PWM TMRA7 OUT
0
TAT10R (0xAA) T~ QUAD DECODER TIMER A7 — SERIAL D
BAUD CLOCK

*EXTERNAL INTERRUPT HOLD TIME MUST BE AT LEAST 3 PERIPHERAL CLOCK CYCLES

Serial Ports

SERIAL PORT x STATUS REGISTER (SxSR)*

SASR (0xC3) RIW SCSR (0xE3) R/W SESR (0xCB) R/W SAAR (0xC1) R/W

T reveur \Io = BYTE IN RCV BUF IS DATA

} RCV BUF 1 = BYTE IN RCV BUF IS ADDRESS
0| - Auwars zero

T xwir pata ReG -ll

0 = RCV BUF NOT OVERRUN
1 =RCV BUF OVERRUN. CLEARED
WHEN RVC BUF READ

0 = EMPTY. REQUESTS INTERRUPT

]‘ xmir _|_L| 1= FULL*
0 0 = IDLE. REQUESTS INTERRUPT
0 ]‘ ALWAYS ZERO L | 1 ~ SENDING BYTE
]

W = LOADS XMIT

(9TH BIT=0)

0

SERIAL PORT x ADDRESS REGISTER*
SBAR (0xD1) RIW

RD = RETURNS CONTENTS
OF RCV BUFFER

BUF WITH ADDRESS
BYTE FOR TRANSMISSION

SALR (0xC2)

SBSR (0xD3) RW  SDSR (0XF3) R SFSR (0xDB) R/W SCAR (OXET)RAW  SDAR (0xF1) RIW SCLR (OXE2)
SEAR (0XCO) RAW  SFAR (0xD9) RIW SELR (0XCA)
. 0 = EMPTY 7 - 7 e
]_ RCV DATA REG. — 1 = FULL. REQUESTS INTERRUPT.
CLEARED WHEN RCV BUF READ

0

SERIAL PORT x LONG STOP REGISTER (SxLR)

SBLR (0xD2) SADR (0xCO) RW  SBDR (0xDO) RIW
SDLR (0xF2) SCDR (OXE) W SDDR (0XFO) R/W
SFLR (0xDA) SEDR (0xC8) R SFDR (0xD8) RIW

RD = RETURNS CONTENTS
OF RCV BUFFER

W = LOAD ADDRESS BYTE.
MARK ADDRESS BIT = 1.
HDLC MODE - WRITE LAST
BYTE OF FRAME — ENABLE
CLOSE FLAG TRANSMISSION

SERIAL PORT x DATA REGISTER (SxDR)

RD = RETURNS CONTENTS
OF RCV BUFFER

W = LOADS XMIT
BUF WITH BYTE
BYTE FOR TRANSMISSION

*ASYNCH ONLY (REFER TO MANUAL FOR CLOCKED SERIAL & HDLC)

** TX INTERRUPTS ARE CLEARED WITH A WRITE TO THE SxSR

SERIAL PORT x EXTENDED REGISTER

0

.

0

0 = NORMAL CODING

1= IrDA (3/16 RZI CODING)
0 = NORMAL BREAK

1 = FAST BREAK

0 =ASYNC CLK = 16x
1=ASYNC CLK = 8x

SAER (0xC5) ASYNC MODE (A,B,C,D,E,F) CLOCKED MODE (A,B,C,D)

SBER (0xD5) RESERVED 7 0 = NORMAL CLOCK

Sce Egﬁg 0 MUST = 0 1=TIMED CLOCK

SEER (0XCD) 0 0 = TIMED BY TIMER B1

SFER (0xDD) 1.=TIMED BY TIMER B2
0

00 = NORMAL CLK, INACTIVE HIGH, INT OR EXT CLK
01 = NORMAL CLK, INACTIVE LOW, INT CLK
10 = INVERTED CLK, INACTIVE LOW, INT OR EXT CLK

0 IGNORED

01 = INVERTED CLK, INACTIVE HIGH, INT CLK

]— TERMINATE XMIT

o

]— TERMINATE RCV

HDLC MODE (E,F)

7 000 = NRZ CODING
010 = NRZI CODING
100 = BI-PHASE LEVEL CODING (MANCHESTER)
110 = BI-PHASE SPACE CODING (FMO0)
111 = BI-PHASE MARK CODING (FM1)
0 = NORMAL CODING
1=1rDA (1/4b RZI CODING
(W/NRZ & INT CLK)

]—I 0 = IDLE LINE COND.

1= IDLE LINE COND. =
0

0 0

0 = XMIT FLAG ON UNDERRUN
1= XMIT ABORT ON UNDERRUN

SERIAL PORT x CONTROL REGISTER (SxCR)
SACR (0xC4), SBCR (0xD4)

SCCR (0xE4), SDCR (0xF4)

7 =1 |00 = NO OPERATION. IGNORED IN ASYNCH MODE 7
01 = CLOCKED MODE: START BYTE RCV OPERATION
10 = CLOCKED MODE: START BYTE XMIT OPERATION
11 = CLOCKED MODE: START RCV & XMIT
01 = PARALLEL PORT D USED FOR INPUT
1x = DISBALE RCV INPUT 0

=-|00 =ASYNCH MODE: 8 BITS PER CHAR.

1= DISABLE

00 = ASYNCH
01 =ASYNCH

-_I 00 = PARALLEL PORT C USED FOR INPUT

01 = ASYNCH MODE: 7 BITS PER CHAR.
10 = CLOCKED MODE: EXTERNAL CLOCK (INPUT)
11 = CLOCKED MODE: INTERNAL CLOCK (OUTPUT)

00 = NO OPERATION. IGNORED IN ASYNCH MODE
01 = CLOCKED MODE: START BYTE RCV OPERATION
10 = CLOCKED MODE: START BYTE XMIT OPERATION
11 = CLOCKED MODE: START RCV & XMIT

0 = ENABLE RCV INPUT

RCV INPUT

MODE: 8 BITS PER CHAR.
MODE: 7 BITS PER CHAR.

10 = CLOCKED MODE: EXTERNAL CLOCK (INPUT)
11 = CLOCKED MODE: INTERNAL CLOCK (OUTPUT)

SECR (0XCC), SFCR (0xDC)

Z X0 = NO OPERATION
01 = HDLC MODE FLAG SEARCH

11 = HDLC MODE XMIT ABORT OPERATION

0 = ENABLE RCV INPUT
1 = DISABLE RCV INPUT

0 00 = ASYNCH MODE: 8 BITS PER CHAR.
01 = ASYNCH MODE: 7 BITS PER CHAR.
10 = HDLC MODE: EXTERNAL CLOCK (INPUT)
11 = HDLC MODE: INTERNAL CLOCK (OUTPUT)

00 = DISABLED 00 = DISABLED
00 = DISABLED INTERRUPT = 01 = PRIORITY 1 INTERRUPT = 01 = PRIORITY 1
[~ INTERRUPT =1 01 = PRIORITY 1 10 = PRIORITY 2 10 = PRIORITY 2
ol B8 10:=IPRIORITY:2 0 11 = PRIORITY 3 0 11 = PRIORITY 3
11 = PRIORITY 3
USES TIMER A8) USES TIMER A10
INPUT CAPTURE CONROL REGISTER | | INPUT CAPTURE CONROL/STATUS REGISTER QUAD DECODE CONTROL/STATUS REGISTER
ICCR (0x57) ICCSR (0x56) (R/W) QDCSR (0x90) RIW
- READ WRITE ,
7
0 | BT 12 START CONDITION OCCURRED |, ENABLE IC2 START INT. [ T+ QD2 = INCREMENTED FROM 0xFF = 0x00
0 [ F 1c2 stop conpiTion occurrep E ENABLE IC2 STOP INT. I 1+ ooz - DECREMENTED FROM 0100 — 0xFF
0 RESERVED I F 1c1 START CONDITION OCCURRED | 2 ENABLE IC1 START INT. fol
MUST = 0 z
0 [ | ]— IC1 STOP CONDITION OCCURRED |= ENABLE IC1 STOP INT. || ]— RESET QD2
[=]
0 [ F 2 rotiep over W RESET IC2 COUNTER I |} oot = NcRemENTED FROM 0xFF — 0x00
0 I 11 roviep over & & ROLLOVER LATCH [0 F- ap1 = DECREMENTED FROM 0x00 = OxFF
00 = INPUT CAPTURE = e TR
INTERRUPT DISABLED . Y & ROLLOVER LATCH 0
01 = PRIORITY 1 INTERRUPT RESERVED
10 = PRIORITY 2 INTERRUPT o | must=0 o/ I reser oo
L 11 = PRIORITY 3 INTERRUPT | | © =

INPUT CAPTURE TRIGGER x REGISTERS

ICT1R (0x58) — ICT2R (0x5C) ICS1R (0x59) — ICS2R (0x5D)

INPUT CAPTURE SOURCE x REGISTERS

, 00 = COUNTER DISABLED 5 00 = PORT C
01 = COUNT FROM START TO STOP USE |01="PORT D
10 = COUNT CONTINUOUSLY ORTF | As START
11 = COUNT UNTIL STOP ORT G |- CONDITIONS INPUT
00 = DISABLE LATCH 00=BIT1
01 = LATCH COUNTER ON STOP 01=BIT3
10 = LATCH COUNTER ON START 10 =BIT5
11 = LATCH COUNTER ON START & STOP 11=BIT7
00 = IGNORE START INPUT USE |00=PORTC
01 = START AT START INPUT RISING EDGE 01 = PORT D
10 = START AT START INPUT FALLING EDGE 10=PORTF | A s7op
11 = START AT START INPUT EITHER EDGE 11 = PORT G |- CONDITIONS INPUT
00 = IGNORE STOP INPUT 00=BIT1
01 = STOP AT STOP INPUT RISING EDGE 01=BIT3
0 10 = STOP AT STOP INPUT FALLING EDGE 0 10 =BIT5
11 = STOP AT STOP INPUT EITHER EDGE 11=BIT7
INPUT CAPTURE COUNTER REGISTER
MSB — ICM1R (0x5B) LSB — ICL1R (0x5A)
ICM2R (0X5F) ICL2R (0X5E)
7 [ 7 0
L ; 1 L ; 1
READ MSB (RE-OPENS LATCH) READ LSB (LATCHES MSB)

Pulse Width Modulator Registe

USES TIMER A9)

PWMOR (0x89) PWMI1R (0x8B) PWLOR (0x88) PWL1R (0x8A)
PWM2R (0x8D) PWMS3R (0x8F) PWL2R (0x8C) PWL3R (0x8E)

7 o 7 0
0 0 0 0 O

L IL I
| .

LIO = SINGLE PULSE PWM

RESERVED
MUST =0

10 BIT PWM COUNT

m

1=SPREAD PWM

Global Clock - 1 MEG 7 a3 o POSSIBLE COMBINATIONS OF MEMORY CONTROL SIGNALS SLAVE( poR';' CONTROL REGISTER glﬁls\l‘z’%opg';} ::T)ATUS REGISTER
H . 3 | EXTENDED PROGRAM JWEO JWEO JWEO SPCR (0x24) R/W X
GIObaI CIOCk MOdUIator Reg|5ter5 Double RegISter G|0ba| Contl’0|/5tatus Reglster —15 COUNTER REGISTER J0E0— JOE0 — JOE0 = 7'i 0 = PROGRAM FETCH AS 7 7 0 = PROCESSOR WROTE TO SPSR
GCMOR (0x0A) W GCM1R (0x0B) W GCDR (OXOF) W GCSR (0x00) RIW _l | A + EM NEM EM Ol , _ ALFUNCTION OF SMODE PINS 1= MASTER WROTE TO SPDOR
/ DEV DEV DEV = READ CORESPONDING PORT
7 0 = NORMAL SPREADING 7 0 = SPREADER OFF || 7| | "} RESERVED MUST = 0 (I]?OD ﬂyk:sn OR WD TIMEOUT IEI SEGSIZE / 19 o i e 5 N ]_"m)): IIIEI;‘%I;TE gré\gﬁ (V)VFRISTMEODE PINS STATUS
= = — E ’ = -
LLSTONCEERERDING 1= SPREADER ON 5 0000 = CLOCK DOUBLE DISABLED | | 7] ] 01 = WATCHDOG TIMEOUT R ox3) R S 20-BIT PHYSICAL ADDRESS reso—] res1 —| res2—] 00 = DISABLE SLAVE PORT. TZRL
0 0 0001 6ns 7 10 = NOT POSSIBLE S MEM MEM MEM o " PORTA IS BYTE WIDE INPUT =
U 0 g 0011 ans N 11 = RESET OCCURRED Ry EEy DEV P3 [ | (WR) 41 = DISABLE SLAVE PORT. T 0 = MASTER WROTE TO STATUS REG
P Z 4 4 PORT A IS BYTE WIDE OUTPUT = |1=PROCESSOR WROTE TO SPDOR
0 0 (I 0100 9ns | TYPICAL DOUBLED . WRITE 1 — FORCE A PERIODIC 4 ,/ ’¢’ 7 43 0 STACK SEGMENT JWET — WET — WET —] . 10 = ENABLE SLAVE PORT
= |o101 10ns | CLOCK LOW TIME - INTERRUPT TO BE PENDING Ay REGISTER TS T T T
0 RESERVED 0 RESERVED 0110 11ns ] 0sc 64K Raptd 011 RW JOE1 IOE1 JOE1 | 11 = ENABLE AUX I/0 BUS AU
MUST = 0 MUST =0 0111 12ns u 000 CPU=0SC/8; PCLK = 0SC/8 o e A e | Lo R EORHIMIERRU R A 0 = EMPTY
0 0 1000 13ns 001 CPU=0SC/8; PCLK = 0SC . 2 WR)~{01 = PRIORITY 1 INTERRUPT =
1001 14ns 010 CPU=0SC; PCLK = 05C RS ,se7 +  16-BIT LOGICAL ADDRESS MEMORY BANK CONTROL REGISTERS g ! R o/lM|] l1=ruLL
0 0 1010 15ns . . 011 CPU=0SC/2; = PCLK = 0SC/2 E s _-- CONTROL 11 = PRIORITY 3 INTERRUPT
1011 16 ns B =] | 100 CPU= 32 kHz; PCLK = 32 kHz; MAIN 0SC ON STACK o e 1o ° A[19:18]  REGISTER USED  ADDRESS
o0 ol 10 o B8] [ 1100 17ns 0 101 CPU= 32 kiz; PCLK = 32 z; MAIN 0SC OFF b SEGMENT | ,2_-~ 20-BIT PHYSICAL ADDRESS 00 MBOCR (0x14) W
= ;= = Y000 -
1110 19 a —05C/6: = PCLK = 01 MB1CR (0x15) W
111 20ns = A 70 — (ox16)W — INPUT REGISTERS  SLAVE PORT DATA REGISTERS
PERIODIC INTERRUPT SPDOR (0x20) RD
Global Outout Control Redist 00 PERIODIC INTERRUPT = DISABLE DATA e AT ASEGMENT i MB3CR (Ox17} ] MASTER - SPDIR (0x21) RD
obal Output Control Register _gjohal power Save ot Prlplc NTERRUPY Py 1 Lowesn e DR ba
GOCR (OXOE) W . 11 PERIODIC INTERRUPT = PRIORITY 3 (HIGHEST) Jittie 00 = 4 WAITS (5 FOR WRITES) —
Control Register PERIODIC INTERRUPT = 32 kHz/16 (488 1s) ) X000 2o 0X000 T ’ R e oRmEe) RABBIT
(():oLl(c?KU_T':"cll.-ll'(l' GPSCR (0x0D) Z}C’IIJK:C'I,’?IC’;_’.(I)EE?L CLOCK R— 19 0 11= 0 WAITS (1 FOR WRITES) /SLAVE ATTENTION SPDOR (0x20) W CPU
7 01 = CLK = PCLK/2 , 000 = SELF-TIMED CS DISABLE 0SC = DOUBLED OR NON DOUBLED CLOCK o o __.00000 20-BIT PHYSICAL ADDRESS HEHSHET CONTROL P P SPD1R (0x21) W
}‘1’ z g',:ﬁ z ',',?g‘,’* 8?,‘(|- RESERVED LOGICAL PHYSICAL 0 = PASS A1 LoGic T SPD2R (0x22) W
100 296 ns Processor Mode Select ADDRESS MAP ADDRESS MAP LAl ey C—
SJ ﬂé’ﬁ D?JElEZlE'JtST OPCODE FETCH 10 171 s (S,ngT.'p'.V'AELDTfﬂES) SMODE! SMODEO BOOTSTRAP OPERATION 01 USE /OET & WET d
01 = LOW DURING INTERRUPT ACKNOWLEDGE :"I_r 109 ns B0OTSTRAP DISABLED. NORVIAL PROCESSOR OPERATION 10 USE /OEO (READ ONLY)
10 = LOW B 0 0 11 USE /OE1 (READ ONLY)
= 0= NORMAL CS (CODE FETCHED FROM MEMORY)
11 = HIGH 0
1 = SHORT CS WHEN CLK = 0SC /4, /6, /8 00 USE /CSO
0 /WDTOUB © = LOW DURING WATCHDOG }I_ 01 USE /CS1 AUX 1/0 PORT
OUTEDT TIMOUT (30.5 yis) RESERVED MUST = 0 0 1 SLAVEPORT SPDOR USED FOR BOOTSTRAP OPERATION . X USE /CS2 RO oo
'"305 E%SS:OR PURATIONOF O SYNCHRONOUS SERIAL. CLOCKED SERIAL PORT A ON PARALLEL PORT C pATABUS ADDRESS BUS SLAVE PORT INTERFACE SIGNALS
0 JBUFEN OUTPUT 901 L Reservep 1 O R o AP DPEM S e e R Ok MMU INSTRUCTION/DATA REGISTER MEMORY TIMING CONTROL REGISTER MMU EXPANDED CODE REGISTER PORT A PORT B PORT A PORT B PORT E
- 0 01X g = MMIDR (0x10) R/W MTCR (0x19) W MECR (0X18) 7 7 — 2= 7=
00 = LOW FOR EXTERNAL 1/0 CYCLE 100 = 16.3848 kHz CPU & PCLK —— <= D7 — 1A5 | <= so7 [0 | == isiaveaTin 7| [ | e==/sCS
1 TS T ] i
10 = LOW 110 = 4.096 kH . = = <=> D6 — 174
11 = HIGH 111 = 2,048 kiz 0=A16, A19 INVERSION ON DATA INSTRUCTION RESERVED . sos | .
[7| ] 7 =16 a19 INVERSION ON DATA ONLY 0 RESERVED o[ [must =0 <=> D5 — 173 [ e>sps || e==sa1 [ |
MUST =
= ]_IJ? = FORCE /C51 ALWAYS ACTIVE B = <= D4 =z | | (B e>s0e ] 4=sn0 |
0 = NORMAL 0 <= D3 — A1 [ e>s0z || e==isro B
: . . . 1= INVERT A19 ON DATASEG ACCESS 3
Watchdog Timer Global Configuration Registers Breakpoint/Debug | ]J0 ~ Nomar LI - [ |1 —— > D2 —120 | | || w502 || e—=rswr ]
WATCHDOG TIMER CONTROL REG STO5 AROM CONFIGURATION REGISTER GROMI(0:20) il e [ | ]—|1 = INVERT A16 ON DATASEG ACCESS 10E0 = TIMING FOR [ | e <= D1 | <= sp1 [ | [ |
WDTCR (0x08) GLOBAL RAM CONFIGURATION REGISTER GRAM (0x2D) ontrol hegister B T 0 = NormaL W1 |7 {110 UsE MB2CR FOR XPC ACCESS <= D0 [ e=>s0 | B
7 0 GLOBAL CPU CONFIGURATION REGISTER GCPU (0x2E) BDCR (0x1) 1= INVERT A19 ON ROOT ACCESS 1 = EXTENDED 111 USE MB3CR FOR XPC ACCESS 3 3 0 13 3
GLOBAL REVISION REGISTER GREV (0x2F) . 0 = NORMAL MWEQ TIMING FOR . . OTHERS RESERVED — — —
2= 7[55/=1] 0 = NORMAL RsT28 L= 1 = INVERT A16 ON ROOT ACCESS ol = =
5Ah = RESET WDT WITH 2 SECOND TIMEOUT T 9 2 FETCH PER SMODE | ro oy 1=RsT28 = NOP
57h = RESET WDT WITH 1 SECOND TIMEOUT = 0
50h = RESET WDT WITH .5 SECOND TIMEOUT T
53h = RESET WDT WITH .25 SECOND TIMEOUT 0
OTHER = NO EFFECT _
e 0
ROM VERSION (GROM)
WATCHDOG TIMER TEST REG RAM VERSION (GRAM) 0 RESERVED
WDTTR (0x09) CPU VERSION (GCPU) 3 MUST = 0
P 3 FEOR(GRE Ext 11/0 Parallel P
0 Xierna arallel Ports
0
54h = DISABLE WDT (MUST BE PRECEDED BY A WRITE OF 51h,52h, OR 53h) | CPU VERSION = 1 (00001 o == HBSB IBXCR
OTHER = NORMAL, WATCHDOG TIMER IS CLOCKED BY 32kHz CLOCK 0 ( ) 15 0 ADDREGSBANK  CTL REGISTER  PORT E x walTs PARALLEL PORT A RO A I Y
7 00 = 15 WAITS [ PRIMARY UNCTION [/ ATERNATE FUNCTION PADR (0x30) SPCR (0x24)
1 IE7CR (e Z 01 = 7WAITS PIN_ 6L OUTPUT__ INPUT o ey ) i ) i | SEE SECTION ON SLAVE PORT
110 IB6CR (0x86) W 6 10 = 3 WAITS PA7 | -= SD7,ID7 |+
101w @esw 5 o $TROBE P R PIN DIRECTION KEY FOR DETAILS ON THESE
(0x85) 1/0 STROBE FUNCTIONS (IX) PAG | <= SDG, ID6 | > [ | [ |
100 1BACR (0x84) W 4 S o SD5,1D5 | o= [ ] < INPUT [ j 00 = DisaBLE sLave PorT,
™ o T OxE3) W 3 10 = 1/0 /WR STROBE [ = OUTPUT )] PORT A: BYTEWIDE INPUT
Glueless Auxiliary I/0 (0x83) 1= 1/0 DATA PAS | += SD4,ID4 |- 01 = DISABLE SLAVE PORT,
Battery Backable Watchdog f (IRD OR /WR) STROBE PARALLEL 1/0 <> BIDIRECTIONAL . PORT A: BYTEWIDE OUTPUT
. ) Memory 1/0 Ch|p Data & Address 010 IB2CR (0x82) W 2 PA3 | = SD3,ID3 | +=> [ | B 1X = SEE SECTION ON SLAVE PORT
Real-Time Clock Timer 0 1= WRITES ALLOWED | ] FOR DETAILS ON THESE
Control Bus 001 IB1CR (x81) W 1 0 = WRITES NOT ALLOWED PA2 | += SD2,1D2 | +=> . BITS IN THE SPCR
0 1= ACTIVE HIGH STROBE
S — 180CR L 9o 0 = ACTIVE LOW STROBE PAT = ECLIDI H - -IEE)EISDEECTER’;‘ 8” TS#EA:E FORT
Parallel & Bitwise Internal Address/Data Bus External PAO| <= SDO, ID0 | <= o! 0 !- BITS IN THE SPCR
I/0 ports Memory and I/0
A,B,C,D,E FG Bus Interface I-Ti | k N GOIT PORT B PORT B
= DATA REGISTERS
Real-Time Cloc SR [ DATA REGIS DATA DIRECTION REGISTERS
Asynchronous Serial REAL-TIME CLOCK x REGISTER 7 2 PIN_[DEFAUTOUTPUT [ INPUT_ | OUTPUT [ INPUT _|CAPABLTY = . .
(IrDA Capable) 2EITE RTCOR (0x02) RIW. REHI== 'l - [l O AR ORI DB ITRECISTERS
Interrupt Inputs TR [ | EIISIINEUY
(0x03) RD PBG | => 1A4 - _ AWRITE TO THE CORRESPONDING
A,B,C,D,E F R A B B ﬁ %‘ RTC2R (0x04) RD C ] ] g CORRESRONDINS BIT CHANGES THAT BIT
g RTC3R (0x05) RD RD = CURRENT VALUE OF 48bit RTC PB5| <= | PARALLELAND | A3 | SAT | <= PDBTR (0x6F)
RTC4R (0x06) RD HOLDING REGISTER IS RETURNED - = 1 o5 B PDBER (OxGE)
Synchronous Input Capture & RTC5R (0x07) RD W = AWRITE TO RTCOR TRANSFERS CURRENT EEd BIWIELD - PDESR (0X6D)
Serial & SPI Pulse Width COUNT OF RTCTO HOLDING REGISTERS = A1 | /SRD | < [ | PDBAR (0x6C)
eria uise Wi REAL-TIME CLOCK PDB3R (0x6B)
CONTROL REGISTER PB2 | *= 1A0 | ISWR | <= [ | PDB2R (0x6A)
A,B,C,D Measurement RTCCR (0x01) W RTCCR (SHORTCUTS) oot o T e B PDBI1R (0x69)
—
7 e eisEn 7 00h = NO EFFECT ON RTC COUNTER ] PDBOR (0x68)
= DISABLE BYTE INCREMENT PBO| <= CLKB | CLKB | <= o
SDLC & HDLC Quadrature COMBINATION] CANCEL RTC COMMAND e =l
(IrDA Support) = WITH EVERY BYTE 40h = ARM RTC FOR RESET OR BYTE
PP Decoder RTC5B INCREMENT WRITE INCREMENT. THIS COMMAND PARALLEL PORT E BIT REGISTERS
EF MUST BE WRITTEN PRIOR TO PARALLEL PORT C PORT C PORT C A WRITE TO THE CORRESPONDING
g RTC4B | || 0 = NO EFFECT ON | RTC RESET OR FIRST BYTE RESET [ FOAREONCION | ATERVAEFNCTOn L ?&55'3)7 ERS :légﬂ‘l)g';lsl)‘EGISTER BIT CHANGES THAT BIT
RTC COUNTER 80h = RESET ALL SIX BYTES OF RTC
RTC3B _ PIN_[DEUT]OUTPUT | INPUT__[OUTPUT [ INPUT__|ABABLTY — PEBTR (0X7F)
C dabl PWM 1 = INCREMENT TO 00h. RESET MUST BE 7 7 PEBGR (OX7E)
ascadable RTC2B S%EESFP%NCD(IRN%(B) PRECEDED BY WRITING PC7 | = INPUT RXA | += [ | 0 PEB5R (0X7D)
_Ri 1 40h TO ARM RESET FUNCTION _ PEB4R (0x7C)
8-Bit Timer System Outputs RTC1B COh = RESET ALL SIX BYTES IN RTC PC6 | => | OUTPUT I - | B (%) | B CORRESEORDING PEB3R (0x7B)
F7es COUNTERTO 00H AND REMAIN = e — | 0 EIMEUNCTIONS PEB2R (0x7A)
0-bit Ti Spectrum Clock Power Save I 0 a oI IN BYTE INCREMENT MODE . AS OUTPUT L ggx;gg
10-bit Timer S ave PC4 | == | QUTPUT TXB — ™8 X
preader bl and Clock 1 = CORRESPONDING
System Doubler Interface PC3 |+ INPUT RXC | += | 0 BIT CARRIES
4 (Low EMI) Control B ALTERNATE SIGNAL
P. Ch t PC2 | => | OUTPUT ™@C - ™ AS OUTPUT
PR in ar PC1 INPUT RXD | <= N 0
Periodic Interrupt Fast 32.768 kHz Remote = o
(488 ps) Oscillator Clock Input Bootstrap - = PCO| = [ourhur X0 - = o[
PIN  NAME OUTPUT INPUT PIN  NAME OUTPUT INPUT PORTD PORTD o
PORT D PORT D PORT D
1 VDDIO 65 VDDIO PARALLELEORTID DATA REGISTERS FUNCTION REGISTER DATA DIRECTION REGISTERS CONTROL REGISTER DRIVE CONTROL REGISTER
2 CLK 66 PC7 RXA [ PRIVARY FONCTION [ ALTERNATE FUNCTION PDDR (0x60) PDFR (0x65) PDDDR (0x57) PDCR (0x64) PDDCR (0x66)
3 1S2 7 PCE ™A PIN_[DEAUTTOUTPUT | INPUT__[OUTPUT [ INPUT__|ABABLTY — ) , ) , : _
= + s 8 o v rr|— - e : o-goaygone || mwermaocc | M | o- coneyanme
maNEob 5 0K 6 P4 TXB PG|+ ATXA - B Bl e - correspanping 1 - cornesponom | | |[01|  uppeR NigsLe 15 DRIVEN HIGH
§ § 5 g 5 Y e - — 10 B3 RXG PD5| <= | PARALLEL AND ARXB | <= . 0 NORMALLY AS I/0 BIT IS OUTPUT 8?:%’%&2/‘1 AND LOW
z 5 1 = CORRESPONDING
Eazdaz oL s = = — — — — PD4| <= | BITWISEVO | ATXB - N ADg| |- 1 = CORRESPONDING T ERgE BIT AS OUTPUT
<5< %= = KR833958 00 8  VDDCORE 72 VDDCORE BITCARRIES 11 =TIMER_B2 BmASOUTEUT
sS85 % v AHRLL I IV IRV RV RV B R 9 VSSCORE 73 VSSCORE PD3| = <> = 0 AS OUTPUT 0
y N - O ¥ X NwOIngmmaN o NN T = 10 D7 74 PC1 RXD PD2| <= - 0 0 LOWER NIBBLE
[elleo e e} 2 g g g E 2 juur e | N - N - A - -~~~ ) 00 = PCLK/2
SNserrsrsNccSoisgssesddsseacoled B now o= B : Hiziwes
NN NOVINST M AN «~ O Mm N «~ O 10 = TIMER_B1
v QO F F w0 [a) 0 -
S L L L PP ORIk SSfSsTeraEZgS 13 D4 7 I PDO| += <> L | o o[ ] o 1=TIMER B2 || o1 |
OO0O0O00O00O00O0O0000O0000000000000 00000000000 14 D3 78 A6
TRELEIQIIIR2reLe2Iad 2385883388588 8S5 15 D2 1 A7 PORT E 0
fogddad NN s - oo oo g2 ee2ees PORT E PORT E PORT E
VDDIO [}1 96 [ VSSIO 16 Vssio 80 Vssio PARALTENRORTIE DATA REGISTERS FUNCTION REGISTER DATA DIRECTION REGISTERS | | CONTROL REGISTER
CLK ]2 95[1 /OE1 17 VDDIO 81 VDDIO [ PRIMARY FUNCTION | ATERNATE FUNCTION PEDR (0x70) PEFR (0x75) PEDDR (0x67) PECR (0x74)
O LQ F P - B - — PIN_[DEAUT]OUTPUT | INPUT__[OUTPUT [ INPUT__| Ay — — . . s
/es2 s 941 A11 19 00 83 A15 PE7 | += 17 | /scs |- [ | 17 0 = CORRESPONDING | TRANSFER CLOCK
BIT IS INPUT
STATUS [}4 1 2 3 4 5 6 7 8 9 10 11 12 931 A9 20 A0 84 A16 HB|<= B - | 16 B C T CT ONo 1 = CORRESPONDING O URRERINIBBLE
= 00 = PCLK/2
/OEO [|5 92[1 A8 2 :; :(55 ll\:l‘;) PE5 | <= | PARALLELAND | I5 |INT1B| «= | 15 NORMALLY AS 1/0 BIT IS OUTPUT 01 = TIMER_A1
1 = CORRESPONDING 10 = TIMER B1
A10 6 91[1 A13 PE4|<=| BITWISEI/O | 14 |INTOB| = N & BIT CARRIES 11 = TIMER B2
AlIO O O O O OO OO OO0 O0O]|A R 7 AU = . - ] | [| Ercames o -
/CSO []7 VDDIO VSSIO  PF7 PF5 PB6  PB2 XTALA2 PA6  PA2 PF3 PF1 PFO 90[] A14 24 VDDCORE 88  VDDCORE B CONTROL SIGNAL
12 0 LOWER NIBBLE
VDDCORE []8 891 VSSCORE 25 VSSCORE 89 VSSCORE PE2 | = 12 - 00 = PCLK/2
B[O O O O O OO O OO O|B % 1 Iscs 0 A ol o D u n el
VSSCORE []9 CLK  /CS2  PF6  PF4  PB5  PB1 XTALAT PAs  PAT  PF2  /WEl A9 88| ] VDDCORE 27 PEG 16 91 A13 ] o 10 = TIMER B1
PEQ | <= 10 |INTOA| «= 0 o M0/ @ Q 11 =TIMER B2
ge  ¢/l0 0 000000000 Oflc wpa e - '
D6 []11 STATUS /OEO  A10 PB7 PB4 PBO  VSSIO  PA4 PAO  VDDIO VSSIO  /OE1 861 /WEO ;z ::: :: INTCB gi :191 o o o o PORTT
PARALLEL PORT F PORT F PORT F PORT F PORT F
12 A1 DRIVE CONTROL REGISTER
. D|O O O O O 0 O Ofp wpas nomoow n e e || SAASyT || Mouee || Mtpeenmasns || (o | s cons
D4 []13 /CSO  VDDCORE VSSCORE D7 PB3  VDDIO PA7  PA3  Al1 A9 A8 A13 841 A16 32 Vssio 9% Vssio PIN_[DEFAUT] OUTPUT | INPUT | OUTAUT | INPUT__|cApaBLTY 7i , . _ ) ) -
33 VDDIO 97 VDDIO e 0| TRANSFER CLOCK -
D3 []14 83[] A15 PF7 | *= PWM3 - 0 = CORRESPONDING 0 = CORRESPONDING
E O O O O O O O O E 34 PE1 1 INTTA 98 A19 e R - [ ] Bild | | 10 = CORRESPONDING B 0 UPPER NIBBLE T
D2 []15 D6 D5 D4 D3 A4 VSSCORE VDDCORE ~ A17 821 A12 35 PEQ 10 INTOA 99 IWE1 BIT FUNCTIONS 1 = CORRESPONDING 00 = PCLK/2 AND LOW
VSSIO [16 81[] VDDIO 36 PG7 RXE 100 PFO CLKDCLKD, GD1B i il hag O e NORALLY AS 1/0 PITis ouTPut OUSTIMERCAS 1= CORRESPONDING
VDDIO []17 F O O O O O O O F g0l vssio 37 PG6 TXE 101 PF1 CLKC CLKC, QD1A PF4| <= | PARALLEL AND |PWMO o [ | Bl || | - corresroninG }g:mgg:g; BrLASTOUTPUT
= D2 VSSIO VDDIO  Di T F B G A WEO A8 A16  A15 E. :2 ::g: :g::é: :gﬁ 18: ::; 83:: orale=| smwise o - B o ﬁ'ngﬁ'# ﬁﬁ b 5 IS OPEN DRAIN
18 9
0 0 LOWER NIBBLE
Do 1o GO O O O O O O O]aG 807 A6 40 /IOWR 104 PAO  SDO,ID0 SDO, IDO <= had N 00 = PCLK/2
PO A R A1z VDDIOVSSIO- A7 41 JI0RD 105 PAT  SDT,ID1  SD1,ID1 PF1| - CLKC | cLKC | = | saxc 01 =TIMER_A1
A0 [20 HIO O O O O O O O|H 771 A5 42 [BUFEN 106 PA2  sD20D2  SD2.ID2 | o e
, , PO | <= CLKD | CLKD | += o a @ i Q 11=TIMER B2 || o |
A1[21 A3 VDDCORE VSSCORE  PE7 A6 A5 A4 PCO 761 A4 43 /wpToUT 107 PA3 SD3, ID3 SD3, ID3
44 SMODE1 108 PA4 SD4, ID4 SD4, ID4
A2 [jee JJO O O O O OO OO O 0O O|J 7o PCO, TXD 45 SMODEO 109 PA5  SD5,ID5  SD5,ID5 PARALLEL PORT G PORT\G RORT(G S PORT G RORT(G
A3 []23 PE6  PES  PE4  PE3 /WDTOUT /CS1 VBAT PD4  PDO  PC1 VSSCORE VDDCORE 741 PC1, RXD 46 IRESET 110 PA6  SDS, ID6 SD6, ID6 [ PRIMARY UNCTION [ AERNATE FUNCTION PGDR I(Rg)s‘lgirERs :gl:ﬂ:gg&EGISTER PGDDR (ung)o CISTERS SS?.I'}O",';.;'SG'STER Ep":l‘éfafgx“igm REGISTER
VDDCORE []24 73] VSSCORE 47 Icst m PA7  SD7,ID7  SD7,ID7 PN [DEAUTTOUTPUT | INPUT__[OUTPUT_ [ INPUT__| sty — . . - , . _
KIO O O O O O O O 0O 0O 0]k 48 VSsio 112 VssIo PG7| = RXE | <= [ | 0 0 = CORRESPONDING 0] TRANSFER CLOCK 0 = CORRESPONDING
VSSCORE []25 PE2  VSSIO VDDIO /IOWR SMODE1 VSSIO PD7 ~ PD3  PG3  PGO  PC2  PC3 72 [] VDDCORE 49 CLK32K 13 XTALA1 ] b\ e BIT IS INPUT BIT AS OUTPUT
/SCS, 17, PE7 [ 26 71[d PC2, TXC 50 RESOUT M4 XTALA2 PO} = XE -  BIT FUNCTIONS 1= CORRESPONDING e | i Dl o
e L O O O O O O O O O O O O L ! 51 VBAT 15 VDDIO PG5 | = RCLKE |RCLKE| <= [ | | NORMALLY AS 1/0 EElSOUTRUT 01 =TIMER_A1 e NDING,
16, PE6 []27 PEl  PEO PG5 /IORD SMODEO GLK32K PD6  PD2  PG2 VSSIO PG7  PC4 70[1 PC3, RXC - — ARTR i — r— CLKE PG4| <= | PARALLEL AND | TCLKE | TCLKE| <= [ | 1ok | | |1=CORRESPONDING OSTIMERTEY ~ BITAS OUTPUT
PC4. TXB BIT CARRIES G IVERTE2 1S OPEN DRAIN
INT1B, I5, PE5 []|28 M O O O O M 69 [1 . 53 PD6 ATXA 17 PB1 CLKA CLKA PG3|<=| BITWISEVO RXF | <= [ | 0 AIS.TSRNATE SIGNAL 0
INTOB, 14, PE4 [ 29 PG7  PG6 PG4 /BUFEN /RESET RESOUT PD5  PD1 PGl VDDIO PC6  PC5 681 PC5, RXB 54 PD5 ARXB 18 PB2 1A0 ISWR PG2| <= TXF - [ | ™ As ouTPuT 0 LOWER NIBBLE
55 PD4 ATXB 119 PB3 1A1 ISRD 00 = PCLK/2
13, PE3 []30 67 [ PC6, TXA PG1| <= RCLKE | RCLKE| <= . R 01 =TIMER_A1
1 2 3 4 6 7 8 9 10 11 12 g s PD3 120 PB4 A2 15A0 10 = TIER_B1
12, PE2 []31 661 PC7, RXA 57 PD2 121 PB5 1A3 I1SA1 PGO | <= TCLKF | TCLKF | <= o . o | 10K 0 i 0 11 =TIMER_B2 o |
VSSIO []32 651 VDDIO 58 PD1 122 PB6 1A4
BI85 EB8IFTILILLTLIBBLIIIBBEBEBBBIE o83 I 59 PDO 123 PB7 IAS5, /SLAVETTN
OO oon 60 PG3 RXF 124 PF4 PWMO AQD1B
y EFCSOXXEERNOWINSON T QOQMNT OO0 61 PG2 TXF 125 PF4 PwM1 AQD1A
omgnewsxzxozEnehEno a8 by o
aﬁmggggggEgnomggmggnﬁeEEEEmaEEn—Em 62 PG1 RCLKF RCLKF 126 PF6 PWM2 AQD2B
g:g‘ux;ggi;::gaggn\c >é$><‘<"m‘m' ;§§§> 63 PGO  TCLKF TCLKF 127 PF7 PWM3 AQD2A u u
s > s o< X X X X - 64 VSSIO 128 VSSIo
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QUAD DECODE CONTROL REGISTER
QDCR (0x91) W

7 1=QD2 INPUT ENABLED
0 =QD2 INPUT DISABLED

1=QD2 INPUT PF7 & PF6
0 =QD2 INPUT PF3 & PF2

ALWAYS ZERO
0 ]-I1 = QD1 INPUT ENABLED

0

0=QD1 INPUT DISABLED

1=QD1 INPUT PF5 & PF4
0= QD2 INPUT PF1 & PFO

00 = QD INTERRUPT DISABLED
01 =PRIORITY 1 INTERRUPT
10 = PRIORITY 2 INTERRUPT

O 11 = PRIORITY 3 INTERRUPT

QUAD DECODE COUNT REGISTER
QDC1R (0x94) QDC2R (0x96)

7 0

| - QD COUNT

<



