Processor Control

S ©

Memory Management Unit

Slave Port

Time

r A

RABBIT 3000 PROCESSOR

EASY REFERENCE

REGISTER LEGEND

on

Read/Write
Read Only

Write Only

Read (Special Behavior

Write Operation)

Timer B

NOTE: ZERO MUST BE WRITTEN TO ALL UNUSED BITS

TIMER A CONTROL/STATUS REGISTER /TACSR (0xAO0)

TIMER B CONTROL/STATUS REGISTER

1 = CORRESPONDING TIMER A

NTERRUPT IS DISABLED
NTERRUPT IS ENABLED

(READ)
0 = CORRESPONDING TIMER A

HAS NOT REACHED TERM. COUNT
1 = CORRESPONDING TIMER A

HAS REACHED TERM. COUNT

TIMER A DISABLED
1= MAIN CLOCK FOR
TIMER A ENABLED

7 0 TBCSR (0xB0)

| TMRA7 TMRAG TMRAS TMRA4 TMRA3 TMRA2 TMRAT f i
: , — [EEEEEEE]
(WRITE)

0 = CORRESPONDING TIMER A 0 = MAIN CLOCK FOR (WRITE)

0 = CORRESPONDING
INTERRUPT IS DISABLED

1 = CORRESPONDING
INTERRUPT IN ENABLED

(READ)

0 = CORRESPONDING HAS NOT
ENCOUNTERED A MATCH

1 = CORRESPONDING HAS

0 = MAIN CLOCK
IS DISABLED
1 = MAIN CLOCK
IS ENABLED

TIMER A PR

ESCALE REGISTER /TAPR (0xA1)

7 0
L I
T

RESERVED
MUST =0

.

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

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

ENCOUNTERED A MATCH
(STATUS BIT/INTERRUPTS STATUS
IS CLEARED BY READ OF THIS REGISTER)

TIMER B CONTROL REGISTER
TBCR (0xB1)

7

— BITS [7:4] IGNORED

T oo
o1

01 = CLOCKED BY TIMER A1

-|00 = CLOCKED BY PCLK/2
1X = CLOCKED BY PCLK/16

= INTERRUPT DISBALED

= PRIORITY 1 INTERRUPT
10 = PRIORITY 2 INTERRUPT
11 = PRIORITY 3 INTERRUPT

TIMER B MATCH 1 REGISTER

(MSByte) |--

TBMIR
(0xB2)

(LSByte)

TBLIR
(0xB3)

TIMER B MATCH 2 REGISTER

TIMER A CONTROL REGISTER /TACR (0xA4)

seyte) | B3 B8 162 102 100 o] (o] o

TBM2R
(0xB4)

(usayce | B B B i B B2 i G

TBL2R
(0xB5)

7 0
L IL 1

0 = CORRESPONDING TIMER
CLOCKED BY MAIN TIMER A CLK
1 = CORRESPONDING TIMER

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

TIMER B COUNT REGISTER

(MSByte) BIT9 BIT8 0 ' 0 0 0

TBCMR

0 70| (oxBE)

BIT7 BIT6 BITS BIT4 BIT3 BIT2 BITT BiT0 8GR

CLOCKED BY TIMER A1 11 = PRIORITY 3 INTERRUPT (LSByte) (0xBF)
TMRA2 OUT
PCLK or PCLK/2 — —
TmerA2 — g F oo
A3 OUT External Interrupt
TIMER A1 TIMER A3 = SERIAL F
RAIDEEE INTERRUPT 0 CONTROL REGISTER INTERRUPT 1 CONTROL REGISTER
TIME CONSTANT REGISTER TMRA4 OUT 10CR (0x98) W 11CR (0x99) W
e
[FATIRY (0xA3) TIMER A4 ar— 00 DISABLE ar— 00 DISABLE
— SERIALA
[FATZRN (0xA5) BAUD CLOCK 0 INToB AT 4 01 FALLING EDGE o INTE AT 01 FALLING EDGE
B {41110 RISING EDGE B 151110 RISING EDGE
[TAT3RY (0xA7) TMRAS OUT 11 BOTH EDGES 11 BOTH EDGES
—
Ll TIMER AS — SERiAL B u u
[FATSRN (0xaB) BAUD CLOCK . INToA AT | 00 DISABLE . INTIA AT | 00 DISABLE
01 FALLING EDGE 01 FALLING EDGE
[FATERN (0xAD) TMRA6 OUT . PORT E[01 | 70 RISING EDGE . PORT E[117] 70 RISING EDGE
[TATZRY (0xAF) TIMER A6 — SERIAL C ] 11 BOTH EDGES ] 11 BOTH EDGES
[FATERN (0xA6) T+ INPUT CAPTURE BAUD CLOCK [ | 00 INTO DISABLED [ | 00 INT1 DISABLED
01 INTO PRIORITY 1 01 INT1 PRIORITY 1 = LOWEST
[TATSRY (0xn8) J- PwM LAELRASE 0 1770 im0 PrRIGRITY 2 [ ] 70Tt PRIGRITY 2
[FATH0R] (0xAA) J+ QUAD DECODER . S o === 111 INTO PRIORITY 3 o =211 117 INT1 PRIORITY 3 = HIGHEST
BAUD CLOCK *EXTERNAL INTERRUPT HOLD TIME MUST BE AT LEAST 3 PERIPHERAL CLOCK CYCLES

Serial Ports

Global Clock — 1 MEG ;43 o POSSIBLE COMBINATIONS OF MEMORY CONTROL SIGNALS SLAVE PORT CONTROL REGISTER gtéx%opgg‘)r SEATUS REGISTER
. . - EXTENDED PROGRAM E0 0 E0 SPCR (0x24) RW X
Global Clock Modulator Registers Double Register Global Control/Status Register IAEI | G UnTer reGisTER ot ot — ot — i e , 0 PROCESSOR WROTE 0 SPSR
15 0 - N
GCMOR (0x0A) W GCM 1R (0x0B) W GCDR (OX0F) W GCSR (0x00) RAW J 4+ 16:BITLOGICAL ADDRESS T P E N ] |1 B .’*qu‘é#{?'s%gﬁ ?,ngE PINS 1= MASTER WROTE TO SPDOR
— — =T | i DEV DEV DEV [ | - READ CORESPONDING PORT
7 [ ] 0= NORMAL SPREADING 7 [ ] 0 = SPREADER OFF [l6] | 7~ RESERVED MUST =0 (I)?OD i)cr)\‘[R_gSET OR WD TIMEOUT IE' SEGSIZE ,/ 19 o 1 E) 3 B Em}): 'TEZ%RRTE SDTQSE %FRISTMEODE PINS STATUS
= = o = ’ = -
o] 1 = STRONG SPREADING o 1 = SPREADER ON 1s] TeaerEanEeE® || |2 B [ CSNORESEORMDIIM [ (ox13) RAW o 20-BIT PHYSICAL ADDRESS /cso—| /cs1 —| /52 —| o] o0 DlerbLe SLAVE ORI (1) = Elrﬁw
88(1)(1) g ns = 10 = NOT POSSIBLE ',' S MEM MEM MEM (WR) PORT A IS BYTE WIDE INPUT
. . . 7 :: . 11 = RESET OCCURRED 7 0 DEV DEV DEV . 01 = DISABLE SLAVE PORT. 0 = MASTER WROTE TO STATUS REG
> / ’ - 2 4 6 PORT A IS BYTE WIDE OUTPUT 1 = PROCESSOR WROTE TO SPDOR
1ol 5o o o [010 10 'Hg'ccftgﬁ?&?’ || W2 7 = rr\loTRECRERﬁF?TE%I)OBDEICPEND|NG A Z__43 ___0 STACK SEGMENT Mer—1 I MWET —d I MWET—d I [ | 10 = ENABLE SLAVE PORT
. RESERVED . RESERVED . H 0110 11ns . ] 64K e I FOEXG]'E)TERN JOE1 JOE1 JOE1 . 11 = ENABLE AUX 1/0 BUS \SI\_II_RAI_I'_I'LIJESCORESPONDING PORT
. MUST =0 . MUST =0 . %(1)(1) :g ns . 000 CPU=0SC/8; PCLK = 0SC/8 o et e 15 o . o g? = ls)kﬁ\gslg\(()lﬂ“\gé%%? DISABLED 0= EMPTY
ns 001 CPU=05C/8; PCLK = OSC < . = -z
1001 14ns 010 CPU=05C; PCLK = 0SC XPe 2 s +  16-BITLOGICAL ADDRESS MEMORY BANK CONTROL REGISTERS gL 10 = PRIORITY 2 INTERRUPT 0 1=FULL
o o | 1010 15ns N | 011 CPU=0SC/2; = PCLK = OSC/2 E000 ad - CONTROL 11 = PRIORITY 3 INTERRUPT
. 1011 16ns . = 100 CPU= 32 kHz; PCLK = 32 kHz; MAIN OSC ON STACK ’r’ __,—’ 19 0 A[19:18]  REGISTER USED ADDRESS
0 . 0 . o Hg? :g ns . 101 CPU= 32 kHz; PCLK = 32 kHz; MAIN OSC OFF SEGMENT -~ 20-BIT PHYSICAL ADDRESS 00  MBOCR (1AW
— =l ns 110 CPU=0SC/4; = PCLK = OSC/4 ) Y000 -
1110 19ns . —0SC/6; = = 01 MBIGR  (0xISW
1111 20ns = T @R=eHI RS RN =HEd 0 MBXR  oxiOW INPUT REGISTERS  SLAVE PORT DATA REGISTERS
PERIODIC INTERRUPT SPDOR (0x20) RD
Global Output Control Register D EED S e S | ot I > [ srore oo
Global Power Save 10 PERIODIC INTERRUPT = PRIORITY 2 - : (0x12) RW . MBXCR SPD2R (0x22) RD
GOCR (0x0E) W . 11 PERIODIC INTERRUPT = PRIORITY 3 (HIGHEST) - s |00 = 4 WAITS (5 FOR WRITES)
LR Control Register PERIODIC INTERRUPT — 32 ki = o +  16-BITLOGICAL ADDRESS 7| B[] o1 =2 warrs G FoR wRiTeS) —
= 2/16 (488 us) e e e - 0X000 - RABBIT
CLK OUTPUT PCLK = PERIPHERAL CLOCK —P>x000 LOSWAITSHEZIRORWRITES)
CLK ouTeUT GPSCR (0x0D) T RoOT 19 o . 11 = 0 WAITS (1 FOR WRITES) puvesmemon | SPDOR (0x20) W CPU
7 . 01 = CLK = PCLK/2 7 =1 000 = SELF-TIMED CS DISABLE 0SC = DOUBLED OR NON DOUBLED CLOCK D 00000 20-BIT PHYSICAL ADDRESS . ?f m\iéR/\#:w TG SRD. « SPD1R (0x21) W
[ | oo, o 810“' RESERVED LOGICAL PHYSICAL D FE3AE loGic =T SPD2R (0x22) W
Us B | |100 296 s Processor Mode Select ADDRESS MAP ADDRESS MAP B A7 = e s =g G
[ | STATUS OUTPUT n 101 23405 | e civen s |7 oo use r0E0 & weo mp  REGISTERS
5 110 171 ns
. 00 = LOW DURING FIRST OPCODE FETCH (NOMINAL TIMES) SMODE1 SMODEO BOOTSTRAP OPERATION 01 USE /OE1 & AWET
01 = LOW DURING INTERRUPT ACKNOWLEDGE . 11 109 ns . 10 USE /OEO (READ ONLY)
n 10 = LOW ~ 0 (  BOOTSTRAP DISABLED NORMAL PROCESSOR OPERATION 11 USE /OE1 (READ ONLY)
11 = HIGH 0 0 = NORMAL CS (CODE FETCHED FROM MEMORY) .
1= SHORT CS WHEN CLK = OSC /4, /6, /8 00 USE /CS0 AUX |/O PORT
[ WDTOUB © = LOW DURING WATCHDOG [ Mo use /csn
. OUTPUT TIMOUT (30.5 us) . RESERVED MUST =0 0 1 SLAVE PORT. SPDOR USED FOR BOOTSTRAP OPERATION 0 1X USE /CS2 AUX 1/0 AUX 1/0
I OVRIISELORIPURATION O - DATABUS ADDRESS BUS SLAVE PORT INTERFACE SIGNALS
. 1 EISGIE . 83‘1) 32 ke 1 0 SYNCHRONOUS SERIAL CLOCKED SERIAL PORT A ON PARALLEL PORT C MMU INSTRUCTION/DATA REGISTER MEMORY TIMING CONTROL REGISTER MMU EXPANDED CODE REGISTER PORT A PORT B PORT A PORT B PORT E
gLl /BUFEN OUTPUT ./ o1x|‘ RESERVED USED FOR BOOTSTRAP OPER. MAX EXTERNAL CLOCK RATE = PCLK/6 B s MTCR (0x19) W MECR (0X18) , , R = et
= =l = CPU & PCLK < /5CS
g? = ESW 582 EDﬂE\Rr\';\‘éb\ggvchcéEE o ASYNCHRONOUS SERIAL ASYNCH SERIAL PORT A ON PARALLEL PORT C — READ = 00 — o <= D7 — A5 | <= so7 | = siavearn (I /s
10 = LOW 1 T USED FOR BOOTSTRAP OPER. REQUIRED BAUD RATE = 2400 dl | P RITEIMDSTIO, 7|01 | <= 1D6 — 174 e (W |
11 = HIGH 111 = 2,048 kHz . ]J_Io = A16, A19 INVERSION ON DATA INSTRUCTION 0] a REsSERVED L] L] L]
1=A16, A19 INVERSION ON DATA ONLY RESERVED MUST = 0 <= D5 — A3 <= D5 g 51
MUST = 0
0 = NORMAL /CS1 OPERATION
= }'J1 = FORCE /CS1 ALWAYS ACTIVE = = R —-L¥ = ~—~He3 = ~— &80 =
0 = NORMAL 1 <= D3 — (A1 <= 5D3 == /SRD
Watchdoa Ti . . . ] ]J1 = INVERT A19 ON DATASEG ACCESS . = ) - - -
atchdog Timer Global Configuration Registers Seslasiainaa o= NoRAL 4 (000 nommaL - e W s Wl s H
P 9 [ | ]—I1 = INVERT A16 ON DATASEG ACCESS &l | |_|° = Tonvat (7 {700 usE mBocR FoR xPC ACCESS <= (D1 Bl [ [ ]
WATCHDOG TIMER CONTROL REG GLOBAL ROM CONFIGURATION REGISTER GROM (0x2C) Control Register - TIMING FOR 101 USE MB1CR FOR XPC ACCESS
WDTCR (0x08) GLOBAL RAM CONFIGURATION REGISTER GRAM (0x2D) 9 | 0 = NORMAL e . 110 USE MB2CR FOR XPC ACCESS <= D0 | =500 ] ]
7 o GLOBAL CPU CONFIGURATION REGISTER GCPU (0x2E) BDCR (0x10) 1 = INVERT A19 ON ROOT ACCESS 1 = EXTENDED 111 USE MB3CR FOR XPC ACCESS 0 3 0 0 0
GLOBAL REVISION REGISTER GREV (0x2F) . 0 = NORMAL . TIMING FOR . OTHERS RESERVED — — —
I. . . . . . . .I , — PETCIPERTEo0E 7 . ™1 ] 0= NORMAL RST28 y— 1 =INVERT A16 ON ROOT ACCESS M —
5Ah = RESET WDT WITH 2 SECOND TIMEOUT O[Sl | RD ONLY ILRST28 S NOH
57h = RESET WDT WITH 1 SECOND TIMEOUT & &
59h = RESET WDT WITH .5 SECOND TIMEOUT L qenm
53h = RESET WDT WITH .25 SECOND TIMEOUT o
OTHER = NO EFFECT _ B
ROM VERSION (GROM)
WATCHDOG TIMER TEST REG RAM VERSION (GRAM) o RESERVED
WDTTR (0x09) CPU VERSION (GCPU) ] MUST = 0
. 8 REVISION (GREV) I O I I |
54h = DISABLE WDT (MUST BE PRECEDED BY A WRITE OF 51h,52h, OR 53h) N |n CPUVERSION = 1 (00001) = 1/0 ADDRESS  1/0 BANK CTL REGISTER PORTE || IBXCR
OTHER = NORMAL, WATCHDOG TIMER IS CLOCKED BY 32kHz CLOCK s AT AT PARALLEL PORT A ROET /r\(EGISTERS EBA,\IVTERE?%TEGISTER
GG | |’ |1 |eo- s [RREON ] | | 710% (030 Shei (0124
01 =7 WAITS PIN_[DEAUT] OUTPUT _ INPUT /0 |owsLy = 2= 1 SEE SECTION ON SLAVE PORT
e e ] H 1(1)2?“?:15 PA7 | = SD7,1D7 | +=> H PIN DIRECTION KEY | _IFOR DETAILS ON THESE
1/0 STROBE FUNCTIONS (IX) PAG | <= SD6, ID6 | = =
00=1/0/CS -
L - pas | O S i - P pE
o 0= 1/0 /WR STROBE - :
Glueless _ . 11 = 1/0 DATA PA4 | *= SD4,1D4 | - . . 01 = DISABLE SLAVE PORT,
Battery BaCkab|e Watchdog . AUXIIIary |/O _ . (/RD OR /WR) STROBE PARALLEL I/0 . <= BIDIRECTIONAL . 7 PORT A: BYTEWIDE OUTPUT
Eii ok " Memory /0 Ch|p Data & Address PA3 | *= SD3, D3 | == 1X = SEE SECTION ON SLAVE PORT
Real-Time Cloc Timer B 1 = WRITES ALLOWED B B FOR DETAILS ON THESE
Control Bus 001 BIGR  (xe)W 1 0 = WRITES NOT ALLOWED PA2 | %= SD2,1D2 | -> . BITS IN THE SPCR
oo isoc oo W] | |, B TV E Lol STrohE BN |[<= S0, ] | N m -ISEE SECTION ON SLAVE PORT
PP FOR DETAILS ON THESE
Parallel & Bitwise Internal Address/Data Bus External PAO | += 500,100 |+ oMl o L | GRSy
I/O ports Memory and I/0
A,B,C,D,E,FG Bus Interface I-Ti Cl k ARALLEL CEET B PORT B PORT B
'’ 7 '’ ’ Tt
- DATA REGISTERS
Real-Time Cloc [ oo ] | | S e DATA DIRECTION REGISTERS
Asynchronous Serial External REALTIME CLOCK x REGISTER Z 3 PIN_[DEFUT] OUTAUT_| INPUT gmﬂn INPUT__cipgiury 7i 7i .
PB7 |=> - 0 = CORRESPONDING
(rDA Capable) e emal [TTITIII] i comey PARALLEL PonT o 81 nEcsTe
ABCDEF nterruptinputs RTCIR (0x03) RD L 1 PBG | = 1A4 - | B 1 = CORRESPONDING A WRITE TO THE CORRESPONDING
, D, , U E, RTC2R (0x04) RD ] B = S G BIT CHANGES THAT BIT
RTC3R (0x05) RD RD = CURRENT VALUE OF 48bit RTC PB5 | <= | PARALLELAND | A3 | SAT | <= [ W PDB7R (0x6F)
® RTC4R (0x06) RD HOLDING REGISTER IS RETURNED P | o5 [ | o m— PDBOR (OXGE)
Synchronous Input Capture & EIER @I W = A WRITE TO RTCOR TRANSFERS CURRENT PBAIST ) BTWISEVO - = PDBSR (0x6D)
- . COUNT OF RTCTO HOLDING REGISTERS = | 50 | - [ | [ | e PDBAR (0X6C)
Serial &SPl Pulse Width oML e N O — oo
PB2| 4= - PDB2R (0x6A)
A, B, C, D Measurement RTCCR (0x01) W RTCCR (SHORTCUTS) o1 TR . . s m PDBIR (0x69)
pr— — I
7 M enEeE 7 1| 00h = NO EFFECT ON RTC COUNTER ] PDBOR (0xc8)
SDLC & HDLC I ~ COMBINATION || DISABLE BYTE INCREMENT PBO | += KB | kB | - 0 . 1
Quadrature | USEBENISED N CANCEL RTC COMMAND —
(| rDA Su ort) = WITH EVERY BYTE 40h = ARM RTC FOR RESET OR BYTE
PP Decoder RTCSB. INCREMENT WRITE B INCREMENT. THIS COMMAND T O
EF MUST BE WRITTEN PRIOR TO PARALLEL PORT C PORT C SRS PORT C A WRITE TO THE CORRESPONDING
J [RT€48 | || o = no EFreCT ON = RTC RESET OR FIRST BYTE RESET [ mraioy | AT NN DA FoEszlo)TER RN RCH)C:’;SF)*EGISTER BIT CHANGES THAT BIT
'RTC3B. RTCICOUNTER I (1] ] eChiERESETEA L ESIMIBYTESIORIRTC PIN_[DEFAUT[OUTPUT | INPUT__| OUTAUT | INPUT_| CAAGILTY —_— — [ m— PEB7R (0x7F)
1 = INCREMENT TO 00h. RESET MUST BE 7 7 W m— PEB6R (0x7E)
Cascadable PWM IRTC28. g??ggSFP%'\éD(lé\lT% 5 | PRECEDED BY WRITING PC7 o= INPUT RXA | = [ | o = m— PEBSR (0x7D)
i X 40h TO ARM RESET FUNCTION o
8-Bit Timer System Outputs RTCI. | [{con = reser au six evres in ki 6] e [QUTEU L4 - u lHe- CORRESRONDING e PEBR (075)
COUNTER TO 00H AND REMAIN e PEB2R (0x7A)
Spectrum Power Save | IRco8] | | o/l ] IN BYTE INCREMENT MODE RS |[<— [NEUY REY ~ u 0| ﬂg’mﬁéﬁ.’r = PEB1R (0x79)
10-bit Timer Spreader Geds and Clock Slave PCa = |OUTAT e = O e PEROR (@79
1 = CORRESPONDING
System (LOW EMI) DOUbIer Control |nterface PC3 | e INPUT RXC | = . . BIT CARRIES
. . ALTERNATE SIGNAL
P . C h t PC2 | = |OUTPUT TXC - AS OUTPUT
FORT N ar PCT | INPUT RXD | «= N o
Periodic Interrupt Fast 32.768 kHz Remote
P . PCO | = |OUTPUT XD - Nl » B8
(488 s) Oscillator Clock Input Bootstrap Ll L
ALT FUNCTION ALT FUNCTION
PIN NAME OUTPUT INPUT PIN NAME  OUTPUT INPUT P P,
PORT D PORT D PORT D
1 VDDIO 65 VDDIO EARALCENRGATID DATA REGISTERS FUNCTION REGISTER DATA DIRECTION REGISTERS CONTROL REGISTER DRIVE CONTROL REGISTER
2 CLK 66 PC7 RXA [ PRIMARY FUNCTION [ ALTERNATE FUNCTION PDDR (0x60) PDFR (0x65 PDDDR (0x67) PDCR (0x64) PDDCR (0x66)
3 1cs2 &7 PC6 TXA PIN_[DEAUTTOUTPUT [ INPUT | QUTPUT [ INPUT__ | cApglLTy = = = - — = -
- 4 STATUS 68 PCs RXB PD7| <= ARXA | <= H 1o B ]o- COTELEEINE [ TRaNSFER cLOCK B o= CORRESPONDING H
0 = CORRESPONDING
ooz = 2 [OEG, e PCa X8 FB<= ATXA - | i BIT FUNCTIONS B [, cormeseonoine B e o H [SIDRVENCH o
= § = § 5 < 2 g //?3153 ;(1) Eg TXC — PDS]= [PARALLEL AND ARAR| = ] [o] . L] e ot i OINSIIMERCA - CORRESPONDING i
4 - — | 1=
sEsaz = NR8A8328358 v] é 8  VDDCORE 72 VDDCORE A BIARENS || AP - | Bl H - goreesponoinG H | prtivic o BIT AS OUTPUT |
SES22 5590 PR R R R R R - R . 9 VSSCORE 73 VSSCORE PD3|+= - | o Ahallvewany || iol B 15 PEN DRAIN N
=~ ~ < o o~ o~ e~ e .
82888 e a<-oxx R S B = = = 74 PCI RXD PD2| - - || o N [o]| ower nissLE [ | B
2999<<s<=<=<x=<g30<<020200200028553§535 o 1 D6 75 PCO ™ 00 = PCLK/2
o< <2 YV RS3 o ST i aa 59999, 3 " e » o PD1| = - | o | 17190 Zriaew an [ ] [ |
VN otV TmN — O < < 0 1 m = MmN - O o 10 =TIMER_B1
n o [%) - 0O -
S fficredrerpo b fsssssssEEEEESS 5o 7o s 70| = - | = L | o] il IEREEE L]
OO0O00O0O00O0000000000000000000 0000007000 14 D3 78 A6
VvDDIO [+ j@ 5 g @ § ‘&_’ g § g :‘E— f‘g "l:— "(!i ‘2— E ?— YSE— E:- :c__> ?o—’ g ‘5 § vé—) ér 8— ,% § ‘8 8 3 Egej VSSIO » p2 s A PARALLEL PORT E PORT E PORT E PORT E PORT E
16 Vssio 80 VssIo T R DATA REGISTERS FUNCTION REGISTER DATA DIRECTION REGISTERS CONTROL REGISTER
17 VDDIO 81 VDDIO PEDR (0x70) PEFR (0x75) PEDDR (0x77) PECR (0x74)
CLK [2 O LQFP 951 /OET - = - e PIN_[DEAUT]OUTPUT [ INPUT | QUTPUT [ INPUT | capguTy = ey = - i — —
/cs2 O3 941 AT - = = G PE7 | += 17| /scs |- || 2 | | o= corresponoing | | *|[B| TRANSFER cLOCK [ |
- BITIS INPUT
STATUS []4 1 5 3 4 5 6 7 8 9 10 11 12 93[] A9 2 A0 84 Al6 PEG | = 6 - [ | Ml | |o- corresronpinG B 1], _ Sreeeroronc | | |HE UPPER NISBLE B
/OEO0 []5 92[1] A8 21 Al 85 A18 PES |+= [PARALLELAND| 15 |INTIB| <= N s NORMALLY AS 1/0 B EIIISOUTRC B T 67 S mieran [ |
22 A2 86 /WEO = 10 =TIMER_B1
A0 Lfe AlIO O O O O O OO O 0O 0O Of~A ortl A13 23 A3 & A7 PE4|<=| BITWISEVO | 14 |INTOB| = u Bl - goreesronone | I LI | Brptivi H
EXTERNAL |
/Cso 7 VDDIO VSSIO PF7  PF5  PB6  PB2 XTALA2 PA6  PA2  PF3  PF  PFO 90[] A14 24 VDDCORE 88  VDDCORE PE3|*= 13 <= = = CONTROL S(é)NAL = = =
LOWER NIBBLE
VDDCORE []8 891 VSSCORE 25 VSSCORE 89 VSSCORE PE2 | = 12 - 00 = PCLK/2
B[O O O O O O O O 0O O|B % 1 ¢ 0 Al T o e B m il N PR, ]
VSSCORE []9 CLK /cs2 PF6  PF4  PB5  PB1 XTALAl PA5  PA1  PF2  /WE1  A19 88[1 VDDCORE 27 PEG 16 91 A13 ] o0 ] ] 10 = TIMER_B1 m
PEQ | *= 10 [INTOA| <= 3 3 J o 0 11 =TIMER_B2
D7 []10 871 A17 28 PE5 15 INT1B 92 A8 = (— — (— —_
c[lO OO OO OO0OO0OO0OO0OO0 O]c . 0B -
D6 []11 STATUS /OEO  A10 PB7 PB4 PBO  VSSIO  PA4 PAO  VDDIO VSSIO  /OE1 86[1 /WEO
D5 []12 851 A18 b e o o . RARAUTEHEGRIIE o By Bt R PD(I?{RITEFCONTROL REGISTER
31 PE2 12 95 E1 DATA REGISTERS FUNCTION REGISTER DATA DIRECTION REGISTERS CONTROL REGISTER
D O O O O O O O O D VSSIO \;(S)SIO [ PRIMARY FUNCTION__ | ATERNATE FUNCTION PFDR (0x38) PFFR (0x3D) PFDDR (0x3F) PFCR (0x3C) PFDCR (0x3E)
D4 []13 /CSO  VDDCORE VSSCORE D7 PB3 VDDIO PA7  PA3 A1l A9 A8 A13 841 A16 32 9% PIN_ DU OUTPUT | INPUT | OUTPUT | INPUT__[chosglTy = e = = =
D3 L 14 E|JO O O O O O O O|E ®pas AN T RS el = | |~ | | - M| | [o-conmsroronc || lj eavsren clock ) B (0= commesranns
PF6 | += PWM2 - N Bl | | jo = corresponDING B oo 6| urrernissLE [ | IS DRIVEN HIGH
D2 15 D6 D5 D4 D3 A14  VSSCORE VDDCORE ~ A17 82[1 A12 35 PEO 10 INTOA 99 MET BIT FUNCTIONS 1= CORRESPONDING 00 = PCLK/2 AND LOW
vssio 16 1] VDDIO 36 PG7 RXE 100 PFO CLKD  CLKD QDIB PF5 | <= PWM1 - N o NORMALLY AS 1/0 N ErBEuALy B0 Y 01 Zrimer an N | = CONRESPONDING
VoDIO L17 FIO O O O O O O|F w0 vssio 37 PG6 XE 101 PF1 CLKC  CLKG QDIA PF4 | = PARALLEL AND [PW MO0 - [ ] il | |1 = comgesronoin ] | | ]]9-TmERE) | BIT AS OUTPUT
D2 VSSIO VDDIO D1 TF B C; A /WED  A18  Al6  Al5 38 PG5 RCLKE RCLKE 102 PE2 QD28 ==l EuEEE - B 0 LT B 5 ] 1S OPEN DRAIN
D1[]18 791 A7 39 PG4 TCLKE TCLKE 103 PF3 QD2A AS OUTPUT
G|O O O O O O O O|aG 40 /NOWR 104 PAO SDO,IDO SDO, IDO A<= - n 2] o M| Lowernesis [
Do 19 DO A0 Al A2 Al2  VDDIO VSSIO A7 78[1 A6 ’ ’ | sac B | OoSRClIC2 ]
4 /IORD 105 PA1 SD1, ID1 SD1, ID1 PF1 | == CLKC | CLKC | == (1)(1) =$MEE{3\J
A0 20 HIO O O O O O O O|H 771 A5 42 [BUFEN 106 PA2  SD2,ID2  SD2,ID2 [ | san [ | [ | ZTIMER [ |
) ) PFO | <= CLKD [CLKD | «= 0 0 5 i o 11 =TIMER_B2 0 i
A1 21 A3 VDDCORE VSSCORE ~ PE7 A6 A5 A4 PCO 76[1 A4 43 /wDTouT 107 PA3 SD3, D3 SD3, D3
44 SMODE1 108 PA4 SD4, ID4 SD4, ID4
22 = =
A2 JJO O O O O O OO O O O 0]uJ 75 PCo, TXD 45/ SMODEOQ 109 PA5  SD5,ID5  SDS, ID5 PARALLEL PORT G RORILG RORIIG RORMG PORT G RORTG
A3 23 ] PC1, RXD DATA REGISTERS FUNCTION REGISTER DATA DIRECTION REGISTERS CONTROL REGISTER DRIVE CONTROL REGISTER
PE6 PE5 PE4 PE3 /WDTOUT /CS1  VBAT  PD4 PDO PC1  VSSCORE VDDCORE 74 ’ 46 /F;EZET 110 PA6 :Ds, D6 :Ds, D6 | pmMmFUTcno" ALTERNATE FUNCTION PGDR (0x48) PGER (0x4D) PGDDR (0x4F) PGCR (0x4C) PGDCR (0x4E)
VDDCORE []24 K O O O O O O O O O O O K 730 VSSCORE 47 1 111 PA7 D7, ID7 D7, ID7 PIN  [DEFAULT| QUTPUT | INPUT | OUTPUT | INPUT |CAPHBILTY — r— ¢ = ek
48 VSSIO 112 Vssio AR RXE | «=> . . . 0 = CORRESPONDING . TRANSFER CLOCK . 0 = CORRESPONDING
VSSCORE []25 PE2  VSSIO VDDIO /IOWR SMODE1 VSsiO PD7  PD3  PG3  PGO  PC2  PC3 72[] VDDCORE 49 CLK32K 113 XTALA1 B B |7 [o= corresponDING ] BIT IS INPUT BIT AS OUTPUT
PG6 | = TXE - - _ . UPPER NIBBLE . 1S DRIVEN HIGH
/SCS, 17, PE7 []26 710 PC2, TXC 50  RESOUT 114 XTALA2 BIT FUNCTIONS DS pTe 00 = PCLK/2 AND LOW
L O O O O O O O O O O O L PGS | <= RCLKE |RCLKE| <= N hase NORMALLY AS 1/0 [ | N 01 =TIMER_A1 B
16, PE6 []27 PE1  PEO PG5 /IORD SMODEO CLK32K PD6  PD2  PG2 VSSIO PC7  PC4 70[1 PC3, RXC - VBAT us \DDIO CORRESPONDING 10 = TIMER_B1 1= CORRESPONDING
' ' 52 PO7 ARXA 16 PBO  CLKB CLKB PG4| += | PARALLEL AND | TCLKE |TCLKE| <= | B | | |' = commesPon | Wl [10zTher [ | BITAS QUTPUT
INT1B, I5, PES5 [128 M O O O|m P PcaTxB 53 PD6 ATKA 17 PR KA CKA PG3|==| smuse 1o RXF | = | B | Auernaresiona) | o o
INTOB, 14, PE4 []29 PG7  PG6 PG4 /BUFEN /RESET RESOUT PD5  PDI PGl VDDIO PC6  PC5 68 [1 PC5, RXB 54 PD5 ARXB 18 PB2 1A0 [SWR PG| TXF - [ | B [ | o]  LowerNiBBLE [ |
55 PD4 ATXB 119 PB3 1A1 /SRD 00 = PCLK/2
13, PE3 []s0 1 2 3 4 6 7 8 9 10 11 12 671 PC6, TXA s6 D3 120 PB4 A2 /5A0 Feil|[<= RETKRIRER) . i i B Hor =mueer -
12, PE2 []31 661 PC7, RXA 57 P2 121 PBs A3 /SAT PGO| += TCLKF | TCLKF| = N | o| 1 o/ ] oI 147 2nvers2 || o
58 PD1 122 PB6 1A4
VSO, s s e 8835 y9238es 2238388888888 8 [ 00 s poo 2 PE IAS SLVETN
bttt oo guootogogoggd 60 PG3 RXF 124 PF4 PWMO AQD1B
ST O N VYO InNnST oA zZzbE 5O - ONXXEBEENOYNDYSTONT O®MOAN T OQ 61 PG2 TXF 125 PF4 PWM1 AQD1A
O w W g owwn = [a RN IR U] =4
5'310-Eggggg&goomggr‘xgéEEEEEEn—.ln.gmgg 6 PGl RCKF  RCLKF 126 PR6 PWM2  AQD2B ° °
O - S wuwuwuw=<2n529c« SX92> o Jwd S e L > 63 PGO TCLKF TCLKF 127 PF7 PWM3 AQD2A
> LT X X x x SR U X X X X X x ¥ x 64 VSSIO 128 VSSIO
< € & A 2 "w n x - x - x g d
- S O O = Tk S < Y O
E e o« = [ ]
z

SERIAL PO

SASR (0xC3)
SBSR (0xD3)

T

RT x STATUS REGISTER (SxSR)* SERIAL PORT x ADDRESS REGISTER* SERIAL PORT x LONG STOP REGISTER (SxLR)
RW SCSR (OxE3) RW SESR (0xCB) RW SAAR (0xC1) R/W SBAR (0xD1) R/W SALR (0xC2) SBLR (0xD2)
RW SDSR (0xF3) R/W SFSR (0xDB) R/W SCAR (0xE1) RW SDAR (0xF1) RW SCLR (0xE2) SDLR (0xF2)

SEAR (0xC9) RW SFAR (0xD9) RW SELR (0xCA) SFLR (0xDA)

CV DATA REG.

0 = EMPTY
1 = FULL. REQUESTS INTERRUPT.
CLEARED WHEN RCV BUF READ

- 7

SADR (0xC0) R/W
SCDR (0xEQ) R/W
SEDR (0xC8) RW

SERIAL PORT x DATA REGISTER (SxDR)

SBDR (0xD0) R/W
SDDR (0xFO) RW
SFDR (0xD8) RW

SBER (0xD5)
SCER (OxE5)
SDER (OxF5)
SEER (0xCD)
SFER (0xDD)

RESERVED
MUST =0

0 = NORMAL CODING

:H 0 = NORMAL BREAK
1= FAST BREAK

]—I 0 =ASYNC CLK = 16x
1=ASYNC CLK = 8x

1 = IrDA (3/16 RZI CODING)

0 = NORMAL CLOCK 7
1 =TIMED CLOCK

0 =TIMED BY TIMER B1
1 =TIMED BY TIMER B2

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
11 = INVERTED CLK, INACTIVE HIGH, INT CLK
IGNORED

]— TERMINATE XMIT

]— TERMINATE RCV

CTTTTTTL]
I_I_I

]-‘ 0 = NORMAL CODING
1 = IrDA (1/4b RZI CODING

M} roveur N | | |
0 = BYTE IN RCV BUF IS DATA
= RD = RETURNS CONTENTS RD = RETURNS CONTENTS RD = RETURNS CONTENTS
M| F roveur EEICEINREVBUEISIADDRESS B OF RCV BUFFER || OF RCV BUFFER || OF RCV BUFFER
18| T awwars zero N = RSy B T e R ageD | [ w=conps xmi | || w=r10ap Aporess syre. B [ w=roaps xmir
S ] BUF WITH ADDRESS ] MARK ADDRESS BIT = 1. ] BUF WITH BYTE
| T xwir oaa rec BYTE FOR TRANSMISSION HDLC MODE - WRITE LAST BYTE FOR TRANSMISSION
0 = EMPTY. REQUESTS INTERRUPT (9TH BIT=0) BYTE OF FRAME - ENABLE
M| F s —Lﬂ O EMRITRER = = CLOSE FLAG TRANSMISSION =
o 0 = IDLE. REQUESTS INTERRUPT
ALWAYS ZERO
1= SENDING BYTE
. ]_ o[l o[l o[
*ASYNCH ONLY (REFER TO MANUAL FOR CLOCKED SERIAL & HDLC)  ** TX INTERRUPTS ARE CLEARED WITH A WRITE TOTHE SXSR
SERIAL PORT x EXTENDED REGISTER
SAER (0XC5) ASYNC MODE (A,B,C,D,E,F) CLOCKED MODE (A,8,C,D) HDLC MODE (E,F)

000 = NRZ CODING
010 = NRZI CODING

100 = BI-PHASE LEVEL CODING (MANCHESTER)

110 = BI-PHASE SPACE CODING (FMO)

111 = BI-PHASE MARK CODING (FM1)

(W/NRZ & INT CLK)
0 = IDLE LINE COND. = FLAG
1= IDLE LINE COND. = ONE

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

SACR (0xC:

it

SERIAL PORT x CONTROL REGISTER (SxCR)

4), SBCR (0xD4)

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

00 = PARALLEL PORT C USED FOR INPUT
01 = PARALLEL PORT D USED FOR INPUT
1x = DISBALE RCV INPUT

00 = ASYNCH MODE: 8 BITS PER CHAR.
=ASYNCH MODE: 7 BITS PER CHAR.

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

NTERRUPT

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

SCCR (0xE4), SDCR (0xF4)

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
0 = ENABLE RCV INPUT
1 = DISABLE RCV INPUT
00 = ASYNCH MODE: 8 BITS PER CHAR.
01 = ASYNCH MODE: 7 BITS PER CHAR.
10 = CLOCKED MODE: EXTERNAL CLOCK (INPUT)
11 = CLOCKED MODE: INTERNAL CLOCK (OUTPUT)

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

11 =PRIORITY 3 0

CITTTTTTT]
—

SECR (0xCCQ), SFCR (0xDC)

X0 = NO OPERATION
01 = HDLC MODE FLAG SEARCH

0 = ENABLE RCV INPUT
1 = DISABLE RCV INPUT

00 = ASYNCH MODE: 8 BITS PER CHAR.
01 = ASYNCH MODE: 7 BITS PER CHAR.

11 = PRIORITY 3

11 = HDLC MODE XMIT ABORT OPERATION

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

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

Input Capture

Quadrature Decoder

USES TIMER A8) USES TIMER A10
INPUT CAPTURE CONROL REGISTER | | INPUT CAPTURE CONROL/STATUS REGISTER QUAD DECODE CONTROLSTATUS REGISTER
ICCR (0x57) ICCSR (0x56) (RAW) X
READ WRITE
7 (| ar— 7
[ ] [ ] 1c2 START CONDITION OCCURRED [ , ENABLE IC2 START INT. [ T+ 2 = INCREMENTED FROM 0xFF = 0x00
o B ]— 1C2 STOP CONDITION OCCURRED E ENABLE IC2 STOP INT. | } QD2 = DECREMENTED FROM 0x00 = OxFF
o8| | ReserVED | F <1 START CONDITION OCCURRED | Z ENABLE ICT START INT. o
MUST = 0 S
) [ J- 11 sTOP CONDITION OCCURRED |= ENABLE IC1 STOP INT. [} reseran2
[a)
) (1 12 rouiep over £ RESET IC2 COUNTER | J- o1 = INcREMENTED FROM 0xFF = 0x00
& ROLLOVER LATCH
. 00 = INPUT CAPTURE . } IC1 ROLLED OVER E . } QD1 = DECREMENTED FROM 0x00 =+ OxFF
T RESETICT COUNTER
. INTERRUPT DISABLED . & ROLLOVER LATCH .
01 = PRIORITY 1 INTERRUPT RESERVED
|| 110 =PriORITY 2 INTERRUPT B | must=0 o/ (- reser oo
o[ =)= " 11 = PRIORITY 3 INTERRUPT | | 0 =

INPUT CAPTURE TRIGGER x REGISTERS INPUT CAPTURE SOURCE x REGISTERS QUAD DECODE CONTROL REGISTER
ICTIR (0x58) — ICT2R (0x5C) ICSTR (0x59) — ICS2R (0x5D) QDCR (0x91) W
r==1__ | 00 = COUNTER DISABLED = 00 = PORT C 7[m]-] 1 = QD2 INPUT ENABLED
[ [ H 01 = counT From sTarT TO sTOP [ USE Jo1-porTD [ | :H 0= QD2 INPUT DISABLED
10 = COUNT CONTINUOUSLY 10=PORTF | s sTART
Il 11 = counr unm sTop | 11 = PORT G [ CONDITIONS INPUT I e
00 = DISABLE LATCH 00=BIT1 0 =
H ]_ 01 = LATCH COUNTER ON STOP H | 01=BIT3 ALWAYS ZERO
10 = LATCH COUNTER ON START 10=BIT5
I |1 139 Z Laveti COUNTER ON START & sTOP [ | 11=BIT7 o oz 83] NI )
[ 7 {00 = IGNORE START INPUT 0 use [oo=roRTC BT’
01 = START AT START INPUT RISING EDGE 01=PORTD 1=QD1 INPUT PF5 & PF4
[P0 | I 70 = START AT START INPUT FALLING EDGE [ | 10=PORTF [ s crop [ Ho = ao1 NpuT P & PO
[0][], 11 = START AT START INPUT EITHER EDGE [ 11=PORT G - CONDITIONS INPUT [ [y 00 = QD INTERRUPT DISABLED
00 = IGNORE STOP INPUT 00=BIT1 01 = PRIORITY 1 INTERRUPT
[ 1 01 = STOP AT STOP INPUT RISING EDGE B 01=BIT3 [ | 10 = PRIORITY 2 INTERRUPT
o= |-F] 10 = STOP AT STOP INPUT FALLING EDGE gLl 10=BIT5 L=< 147 = PRIORITY 3 INTERRUPT
11 = STOP AT STOP INPUT EITHER EDGE 11=BIT7
INPUT CAPTURE COUNTER REGISTER B e R R lonst)
MSB — ICM 1R (0x5B) LSB — ICLTR (0X5A)
ICM2R (0x5F) ICL2R (0x5E) 7 0
7 0 7 0
L J
[ . ] [ . ] L— ap count
READ MSB (RE-OPENS LATCH) READ LSB (LATCHES MSB)

Pulse Width Modulator Registers

(USES TIMER A9)
PWMOR (0x89) PWM1R (0x8B) PWLOR (0x88) PWLIR (0x8A)
PWM2R (0x8D) PWM3R (0x8F) PWL2R (0x8C) PWL3R (0x8E)

10 BIT PWM COUNT

7 o 7 0
L I Il
|

RESERVED
MUST =0

i

0 = SINGLE PULSE PWM
1= SPREAD PWM
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