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Timer 0-1 Control Registers

The Timer Control registers are 8-bit read/write registers that control the operation of their
associated counter/timers.

Time 0-1 Control Register O

The Timer Control 0 (TXCTLO) and Timer Control 1 (TXCTLZ1) registers determine the
timer operating mode. These registers also include a programmable PWM deadband delay,
two bits to configure the timer interrupt definition, and a status bit to identify if the most
recent timer interrupt is caused by an input capture event.

Table 56. Timer 0—1 Control Register 0 (TxCTLO)

Bit 7 6 5 4 3 2 1 0
Field TMODEHI TICONFIG Reserved PWMD INPCAP
RESET 0 0 0 0 0 0 0 0
R/W R/W R/W R/W R/W R/W R/W R/W R/W
Address FO6H, FOEH
Bit Description
[7] Timer Mode High Bit
TMODEHI  This bit along with the TMODE field in the TXCTL1 Register determines the operating mode
of the timer. This is the most significant bit of the timer mode selection value. See the
TXCTL1 Register description on the next page for additional details.
[6:5] Timer Interrupt Configuration
TICONFIG This field configures timer interrupt definition.
Ox = Timer interrupt occurs on all of the defined reload, compare and input events.
10 = Timer interrupt occurs only on defined input capture/deassertion events.
11 = Timer interrupt occurs only on defined reload/compare events.
[4] Reserved
This bit is reserved and must be programmed to O.
[3:1] PWM Delay Value
PWMD This field is a programmable delay to control the number of system clock cycles delay

before the timer output and the timer output complement are forced to their Active state.
000 = No delay.

001 = 2 cycles delay.

010 = 4 cycles delay.

011 = 8 cycles delay.

100 = 16 cycles delay.

101 = 32 cycles delay.

110 = 64 cycles delay.

111 = 128 cycles delay.
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Watchdog Timer Reload Upper, High and Low Byte Registers

The Watchdog Timer Reload Upper, High and Low Byte (WDTU, WDTH, WDTL) regis-
ters, shown in Tables 60 through 62, form the 24-bit reload value that is loaded into the
Watchdog Timer when a WDT instruction executes. This 24-bit value ranges across bits
[23:0] to encompass the three bytes {WDTU[7:0], WDTH[7:0], WDTL[7:0]}. Writing to
these registers sets the appropriate reload value; reading from these registers returns the
current Watchdog Timer count value.

A Caution: The 24-bit WDT reload value must not be set to a value less than 000004H .

Table 60. Watchdog Timer Reload Upper Byte Register (WDTU)

Bit 7 6 5 4 3 2 1 0
Field WDTU

RESET 0 0 0 0 0 0 0 0
R/W R/W* R/W* R/W* R/W* R/W* R/W* R/W* R/W*
Address FF1H

Note: *A read returns the current WDT count value; a write sets the appropriate reload value.

Bit Description
[7:0] WDT Reload Upper Byte
WDTU Most significant byte (MSB), Bits[23:16], of the 24-bit WDT reload value.

Table 61. Watchdog Timer Reload High Byte Register (WDTH)
Bit 7 6 5 4 3 2 1 0
Field WDTH
RESET 0 0 0 0 0 1 0 0
R/W R/W* R/W* R/W* R/W* R/W* R/W* R/W* R/W*
Address FF2H
Note: *A read returns the current WDT count value; a write sets the appropriate reload value.

Bit Description
[7:0] WDT Reload High Byte
WDTH Middle byte, bits[15:8] of the 24-bit WDT reload value.

PS025113-1212 Watchdog Timer Control Register Definitions
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The Flash Page Select Register shares address space with the Flash Sector Protect Regis-
ter. Unless the Flash Controller is locked and written with 5EH, any writes to this address
will target the Flash Page Select Register.

The register selects one of the eight available Flash memory pages to be programmed or
erased. Each Flash page contains 512-bytes of Flash memory. During a page erase opera-
tion, all Flash memory containing addresses with the most significant 7-bits within
FPS[6:0] are chosen for program/erase operations.

Table 74. Flash Page Select Register (FPS)

Bit 7 6 5 4 3 2 1 0
Field INFO_EN PAGE
RESET 0 0 0 0 0 0 0 0
R/W R/W R/W R/W R/W R/W R/W R/W R/W
Address FFOH
Bit Description
[7] Information Area Enable
INFO_EN 0 = Information area is not selected.
1 = Information area is selected. The information area is mapped into the program memory
address space at addresses FEOOH through FFFFH.
[6:0] Page Select
PAGE This 7-bit field identifies the Flash memory page for page erase and page unlocking. Program

memory address[15:9] = PAGE[6:0]. For Z8F04xx and Z8F02xx devices, the upper four bits
must always be 0. For Z8F01xx devices, the upper five bits must always be 0.
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Figures 29 and 30 provide information about each of the eZ8 CPU instructions.

Lower Nibble (Hex)

0 1 2 3 4 5 6 7 8 9 A B C D E F
1.1 2.2 23 2.4 3.3 3.4 3.3 3.4 4.3 4.3 23 2.2 2.2 3.2 1.2 1.2
0 | BRK | SRP | ADD | ADD | ADD | ADD | ADD | ADD [ADDX|ADDX|DJNZ | JR LD JP INC NOP
M r1,r2 L2 | R2R1 [ IR2R1 | R1,IM | IR1,IM |ER2,ER1| IMEERL | r1.X cc,X r1,IM | cc,DA r1
22 2.3 23 24 33 3.4 33 34 4.3 4.3 See 2nd
1 RLC RLC | ADC | ADC | ADC | ADC | ADC | ADC |ADCX|ADCX Op Codej
R1 IR1 r1,r2 r1,Ir2 R2,R1 | IR2R1 | RL,IM | IR1LIM |ER2,ER1| IM,ER1 Map
2.2 2.3 23 24 33 34 33 34 4.3 4.3
2 INC INC | SUB | SUB [ SUB | SUB | SUB | SUB | SUBX |SUBX
R1 IR1 ri1,r2 rl,Ir2 R2,R1 | IR2R1 | R1,M | IR1LIM |ER2,ER1| IMER1
2.2 23 2.3 2.4 3.3 3.4 3.3 3.4 4.3 4.3
3 J DEC | DEC | SBC | SBC | SBC | SBC | SBC | SBC |SBCX|SBCX
R1 IR1 r1,r2 rl,Ir2 R2,R1 | IR2,R1 R1,IM IR1,IM |ER2,ER1| IM,ER1
22 2.3 23 24 33 34 33 34 4.3 43
4 DA DA OR OR OR OR OR OR ORX [ ORX
R1 IR1 ri1,r2 rl,Ir2 R2,R1 | IR2R1 | R1,IM | IR1IM |ER2,ER1| IMER1
2.2 2.3 23 2.4 3.3 3.4 3.3 3.4 4.3 4.3 1.2
5 ] POP | POP | AND | AND | AND | AND | AND [ AND [ANDX|ANDX WDT
R1 IR1 r1,r2 rl,Ir2 R2,R1 | IR2,R1 R1,IM IR1,IM |ER2,ER1| IM,ER1
22 2.3 23 24 33 3.4 33 34 4.3 4.3 1.2
6 JCOM | COM | TCM | TCM | TCM | TCM | TCM | TCM | TCMX | TCMX STOP
< R1 IR1 r1,r2 r1,Ir2 R2,R1 | IR2,R1 | R1,IM | IRLIM |ER2,ER1| IM,ER1
gf 2.2 2.3 23 24 33 34 33 34 4.3 43 1.2
o 7 JPUSH|PUSH| T™ ™ ™ ™ ™ ™ TMX [ TMX HALT
g R2 IR2 r1,r2 rl,Ir2 R2,R1 | IR2R1 | R1,M | IR1IM |ER2,ER1| IMER1
= 25 2.6 25 2.9 3.2 3.3 3.4 3.5 3.4 3.4 1.2
5 8 |JDECW|DECW| LDE | LDEI | LDX | LDX | LDX | LDX | LDX [ LDX DI
% RR1 IRR1 rl,lrr2 Ird,irr2 | r1,ER2 | Ir1,ER2 |IRR2,R1|IRR2,IR1]| r1,rr2,X | rr1,r2,X
=] 22 2.3 25 2.9 3.2 33 3.4 35 33 35 1.2
9 RL RL LDE | LDEI | LDX | LDX | LDX | LDX | LEA | LEA El
R1 IR1 r2,rrl | Ir2,lrl | r2,ER1 | Ir2,ER1 |R2,IRR1|IR2,IRR1| r1,r2,X |rrl,m2,X
25 2.6 23 2.4 3.3 3.4 3.3 3.4 4.3 4.3 1.4
A JINCW | INCW | CP CP CP CP CP CP CPX | CPX RET
RR1 IRR1 r1,r2 rl,Ir2 R2,R1 | IR2,R1 R1,IM IR1,IM |ER2,ER1| IM,ER1
22 2.3 23 24 33 34 3.3 34 4.3 4.3 15
B j CLR CLR [ XOR | XOR | XOR | XOR | XOR | XOR | XORX [ XORX IRET
R1 IR1 r1,r2 r1,Ir2 R2,R1 | IR2,R1 | R1,IM | IR1LIM |ER2,ER1| IM,ER1
2.2 2.3 25 2.9 23 29 34 3.2 1.2
C J RRC | RRC | LDC | LDCI JP LDC LD |PUSHX RCF
R1 IR1 rl,lrr2 | Ird,Irr2 IRR1 IrL,Irr2 r1,r2,X ER2
2.2 2.3 2.5 2.9 2.6 2.2 3.3 3.4 3.2 1.2
D SRA | SRA | LDC | LDCI | CALL |BSWAP| CALL | LD |POPX SCF
R1 IR1 r2,lrrl Ir2,Irrl IRR1 R1 DA r2,r1,X ER1
22 2.3 22 2.3 3.2 33 3.2 33 4.2 4.2 1.2
E RR RR BIT LD LD LD LD LD LDX | LDX CCF
R1 IR1 p.b,rl r1,Ir2 R2,R1 [ IR2R1 | R1,IM | IRLIM |ER2,ER1| IM,ER1
2.2 23 2.6 2.3 2.8 3.3 3.3 3.4
F JSWAP |SWAP|TRAP| LD |MULT| LD BTJ BTJ v v v v v
R1 IR1 \ector Irl,r2 RR1 R2,IR1 | p,b,r1,X | p,b,Ir1,X

Figure 29. First Op Code Map
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General Purpose I/O Port Output Timing

Figure 34 and Table 125 provide timing information for the GPIO port pins.
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Figure 34. GPIO Port Output Timing

Table 125. GPIO Port Output Timing

Delay (ns)
Parameter Abbreviation Minimum  Maximum
GPIO Port Pins
T, XIN Rise to Port Output Valid Delay - 15
T, XIN Rise to Port Output Hold Time 2 -

PS025113-1212 On-Chip Peripheral AC and DC Electrical






Hex Address: FFB
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Table 196. Flash Frequency Low Byte Register (FFREQL)

Bit 7 6 5 4 3 2 1 0
Field FFREQL

RESET 0

R/W R/W

Address FFBH
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compare - extended addressing 166
compare mode 89
compare with carry 166
compare with carry - extended addressing 166
complement 169
complement carry flag 167, 168
condition code 164
continuous mode 89
Control Registers 14, 17
counter modes 89
CP 166
CPC 166
CPCX 166
CPU and peripheral overview 4
CPU control instructions 168
CPX 166
current measurement
architecture 98
operation 99
Customer Feedback Form 239
Customer Information 239

D

DA 164, 166

data memory 16

DC characteristics 185
debugger, on-chip 139
DEC 166

decimal adjust 166
decrement 166

decrement and jump non-zero 169
decrement word 166
DECW 166

destination operand 165
device, port availability 33
DI 168

direct address 164

disable interrupts 168
DJNZ 169

dst 165
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E

El 168
electrical characteristics 184
GPIO input data sample timing 195
watch-dog timer 194
electrical noise 98
enable interrupt 168
ER 164
extended addressing register 164
external pin reset 25
eZ8 CPU features 4
eZ8 CPU instruction classes 166
eZ8 CPU instruction notation 164
eZ8 CPU instruction set 162
eZ8 CPU instruction summary 171

F

FCTL register 119, 126, 127, 228
features, Z8 Encore! 1
first opcode map 182
FLAGS 165
flags register 165
flash
controller 4
option bit address space 127
option bit configuration - reset 124
program memory address 0000H 127
program memory address 0001H 128
flash memory 108
byte programming 116
code protection 114
configurations 108
control register definitions 118, 126
controller bypass 117
flash control register 119, 126, 127, 228
flash option bits 115
flash status register 120
flow chart 113
frequency high and low byte registers 123
mass erase 117
operation 112
operation timing 114
page erase 117
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JP 169

LD 168

LDC 168
LDCI 167, 168
LDE 168
LDEI 167
LDX 168
LEA 168

load 168
logical 169
MULT 167
NOP 168

OR 169

ORX 169
POP 168
POPX 168
program control 169
PUSH 168
PUSHX 168
RCF 167, 168
RET 169

RL 169

RLC 169
rotate and shift 169
RR 170

RRC 170
SBC 167
SCF 167, 168
SRA 170
SRL 170
SRP 168
STOP 168
SUB 167
SUBX 167
SWAP 170
TCM 167
TCMX 167
T™ 167
TMX 167
TRAP 169

watch-dog timer refresh 168

XOR 169
XORX 169

instructions, eZ8 classes of 166
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interrupt control register 67
interrupt controller 53
architecture 53
interrupt assertion types 56
interrupt vectors and priority 56
operation 55
register definitions 57
software interrupt assertion 57
interrupt edge select register 65
interrupt request O register 58
interrupt request 1 register 59
interrupt request 2 register 60
interrupt return 169
interrupt vector listing 53
IR 164
Ir 164
IRET 169
IRQO enable high and low bit registers 60
IRQ1 enable high and low bit registers 62
IRQ2 enable high and low bit registers 63
IRR 164
Irr 164

J

JP 169
jump, conditional, relative, and relative conditional
169

L

LD 168

LDC 168

LDCI 167, 168

LDE 168

LDEI 167, 168

LDX 168

LEA 168

load 168

load constant 167

load constant to/from program memory 168
load constant with auto-increment addresses 168
load effective address 168

load external data 168
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reload high and low byte registers 85
timer control register definitions 83
timer output signal operation 82
timers 0-3
control registers 87, 88
high and low byte registers 83, 86
T™ 167
TMX 167
TRAP 169

Vv

vector 165
voltage brown-out reset (VBR) 24

voltage measurement timing diagram 100

\W

watch-dog timer
approximate time-out delay 92

approximate time-out delays 92, 106, 134, 151,

161
CNTL 24
control register 95, 154

electrical characteristics and timing 194

interrupt in noromal operation 93
interrupt in stop mode 93
operation 92, 106, 134, 151, 161
refresh 93

reload unlock sequence 94

reload upper, high and low registers 96

reset 25

reset in normal operation 94

reset in Stop mode 94

time-out response 93
watchdog timer

refresh 168

WDTCTL register 29, 95, 107, 154, 217, 218, 226

WDTH register 96, 227
WDTL register 97, 227
working register 164
working register pair 165
WTDU register 96, 227
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X

X165
XOR 169
XORX 169

Z

Z8 Encore!
block diagram 3
features 1
part selection guide 2
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