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PRELIMINARY PRODUCT SPECIFICATION

Z86L.03/L06/L16

CONSUMER CONTROLLER PROCESSOR

FEATURES
ROM  RAM* Voltage
Part (KB)  (Bytes) 1O Range
Z86L03 05 60 14  2.0Vto3.6V
Z86L06 1.0 124 14 2.0Vto3.6V
Zg6L16 1.0 124 14 2.0Vto 3.6V

Note: *General-Purpose

m Fast Instruction Pointer: 1.5ps @ 8 MHz
W Expanded Register File Control Registers

m One/Two Programmable 8-Bit Counter/Timers, Each
with a 6-Bit Programmable Prescaler

B Six Vectored, Priority. Interrupts from Six Different
Sources

Watch-Dog/Power-On Reset Timers
Two Standby Modes: STOP and HALT

Two Comparators with Programmabile Interrupt Polarity

On-Chip Oscillator that Accepts a Crystal, Ceramic
Resonator, LC, RC, or External Clock Drive.

Software Programmable Low EMI Mode (4 MHz only)
® ROM Protect Option

GENERAL DESCRIPTION

Zilog's Z86L03/L06/L16 CCP™ (Consumer Controller Pro-
cessors) are members of Zilog's two volt Z8® single-chip
microcontroller family with enhanced wake-up circuitry,
programmable watch-dog timers and low noise/EMI op-
tions. These enhancements resuit in a more efficient, cost-
effective design and provide the user with increased de-
sign flexibility over the standard Z8 microcontroller core.
With 0.5 and 1K bytes of ROM and 60 and 124 bytes of
general-purpose RAM, respectively, these 18-pin CMOS
CCPs offer fast execution, efficient use of memory, sophis-
ticated interrupts, input/output bit manipulation capabili-
ties, and easy hardware/software system expansion along
with cost-effective and low power consumption.

The Z86L03/L06/L16 architecture is characterized by
Zilog's 8-bit microcontroller core with the addition of an Ex-
panded Register File to allow easy access to register
mapped peripheral and /O circuits. The Z86L03/.06/L16
offers a flexible I/O scheme, an efficient register and ad-
dress space structure, and a number of ancillary features
that are useful in many consumer, automotive, and indus-
trial applications.

For applications demanding powerful /O capabilities, the
Z86L.03/1.06/1.16 provides 14 pins dedicated to input and
output. These lines are grouped into two ports and are con-
figurable under software control to provide timing, status
signals, or paraliel I/O (Figure 1).

Three basic address spaces are available to support this
wide range of configurations: Program Memory, Register
File, and Expanded Register File. The register file is.com-
posed of 60/124 bytes of general-purpose registers, two
I/O port registers, and 13/15 control and status registers.
The Expanded Register File consists of three controf reg-
isters in the Z86L03, and four control registers in the
Z86L06/L.16.

With powerful peripheral features, such as on-board com-
parators, counter/timer(s), Watch-Dog Timer (WDT), and
software  programmable Low EMI Mode, the
Z86L03/L06/L16 meets the needs of a variety of sophisti-
cated controller applications.
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Z86L.03/L06/L.16
Consumer Controller Processor @ P~ Nt

GENERAL DESCRIPTION (Continued)

Notes: All Signals with a preceding front slash, "/, are ac-  Power connections follow conventional descriptions be-
tive Low, e.g..B/W (WORD is active Low); /B/W (BYTE is  low:
active Low, only).

Connection Circuit Device
Power Ve Voo
Ground GND Vs
Output Input vee  GND j.r }L
‘ . - -
Port 3 : , Machine Timing
I U > & Inst. Control
ALU WDT, POR
1/2 ‘
Counter/Timers '<:: ﬁ
Flag Prg. Memory

512/K x
Interrupt : ‘ 8-Bit
Control . ﬁ

Register
Pointer Program
‘ : Counter
Two Analog ‘ _ _
Comparators 'c: Register File
142 x 8-Bit

g

Port 2

/(8]
(Bit Programmable)

Figure 1. Functional Block Diagram
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Z86L03/L06/L16

aN2ILOB Consumer Controller Processor
PIN DESCRIPTION
Table 1. 18-Pin DIP/SOIC Pin Identification
poa o 1 18k P23 No Symbol Function Direction
P25 O P22 1-4 P24-27 Port2,Pins4,5,6,7 In/Output
P26 O 3 P21 5 Ve Power Supply
P27 0 zgeLoanoe/L1e P P20 6 XTAL2 Crystal Oscillator  Output
aced omsocT o
XTALY O L pas 7  XTAL1 g'rg;t(al Oscillator Input
P31 4 01 P34 - -
P32 o 9 10h P33 8-10 P31-33 Port3,Pins1,2,3  Fixed Input
11-13 P34-36 Port3,Pins 4,5, 6 Fixed Output
14 GND Ground
15-18 P20-23 Port2,Pins(, 1, 2,3 In/Output

Figure 2. 18-Pin DIP/SOIC Configuration

ABSOLUTE MAXIMUM RATINGS

Symbol Description Min Max Units
Vee Supply Voltage® 0.3 +7.0 \
Tsre  Storage Temp -85 +150 °C
T, Oper Ambient 1 °C
Temp
Notes:

* Voltage on all pins with respect to GND.
1 See Ordering Information

Stresses greater than those listed under Absolute Maxi-
mum Ratings may cause psrmanent damage to the de-
vice. This is a stress rating only; operation of the device at
any condition above those indicated in the operational sec-
tions of these specifications is not implied. Exposure to ab-
solute maximum rating conditions for extended periods
may affect device reliability.

STANDARD TEST CONDITIONS

The characteristics listed below apply for standard test
conditions as noted. Al voltages are referenced to
Ground. Positive current flows into the referenced pin (Fig-
ure 3).

@I* 1~ 150 pF

- .
pony —
- -

Figure 3. Test Load Configuration

DS96LV01000
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Z86L.03/L.06/1.16
Consumer Controller Processor N 2iL05

CAPACITANCE
Ta=25°C, Voo = GND = 0V, f = 1.0 MHz, unmeasured pins returned to GND.

Parameter Max
Input Capacitance 12 pF
OQutput Capacitance 20 pF
I/O Capacitance 25 pF

DC ELECTRICAL CHARACTERISTICS

Z86L03/1L.06/L16
T, =0°C to +70°C Typical
Sym Parameter Vee Min Max @ 25°C  Units Conditions Notes
Max Input Voltage 2.0v Vg —0.3 Vee +0.3 \
3.6V Vs —0.3 V0.3 v
Veu Clock Input 2.0V 0.9V Ve +0.3 0.9 V  Driven by External
High Voltage 3.6V 0.9 Ve Ve +0.3 20 V  Clock Generator
Voo Clock Input 2.0V Vgs —0.3 0.1V 0.9 V  Driven by External
Low Voltage 3.6V Vg5 ~0.3 0.1 Ve 1.8 V. Clock Generator
Vi Input High Voltage 2.0V 0.9 V.. Vee +0.3 1.2 v
Port 2 KX 0.9 Ve Ve +0.3 1.9 '
Vi Input High Voltage 2.0V 0.7 V¢ Ve +0.3 0.9 \Y
Port 3 3.6V o7 Vee Ve +0.3 1.9 v
V. Input Low Voltage 2.0V Vg ~0.3 0.1 V¢ 0.6 \'
Port 2 3.6V Vg5 —0.3 0.1 V¢ 1.2 v
Vi Input Low Voltage 2.0v Vg —0.3 0.2V 0.9 \
Port 3 3.6V Vgs ~0.3 0.2 Vg, 1.7 v
Vour Output High Voltage 2.0V Voo 0.4 1.9 V oy =500 pA 6
3.6V Vo —0.4 3.5 V1, =500 uA 6
Von Output High Voltage 2.0v Vee 0.4 1.9 Vo logu=-125pA
Low EMI Mode 3.6V Voo —0.4 3.5 Vo iy, =~125pA
Voo Output Low Voltage 2.0V 04 0.1 Vo o =250 pA
Low EMI Mode 3.6V 0.4 0.04 V1, =250 pA
Vour Output Low Voltage 2.0V 0.4 0.1 V iy =10 mA 6
36V 04 0.04 Vo 1, =1.0 mA 6
Vo Output Low Voliage 2.0V 1.0 0.5 V g =3mA, 6
3.6V 1.0 0.3 V 3 Pin Max 6
Vorrser Comparator Input 2.0V 25 6 mV
3.6V 25 6 mv
I Input Leakage 2.0V ~1.0 1.0 .001 pA V=0, V. 7
(Input bias currentof 3.6V -1.0 1.0 .001 MA V=0, Ve 7
comparator)
loL Output Leakage 2.0V -1.0 1.0 .001 PA V=0, Vo
3.6V -1.0 1.0 .001 MA V=0,V
lec Supply Current 2.0V <] 1.2 mA @ 8 MHz 34,89
3.6V 11.0 6 mA @ 8 MHz
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Z86L03/L.06/L.16

N 2iLans Consumer Controller Processor
T, =0°Cto +70°C Typical
Sym Parameter Min Max @ 25°C  Units Conditions Notes
leet Standby Current 2.0V 2.0 0.5 mA  HALT Mode V,, =0, 34389
, 3.6V 4 1.5 MmA  V..@ 8 MHz
2.0V 1.0 0.4 mA  Clock Divide by 16 3,4,8,9
3.6V 3.0 1.0 mA @ 8MHz 3,4,8,9
loca Standby Current 2.0V 15 1.0 uA  STOPModeV, =0, 5
3.6V 15 3.0 BA  V, WDTis not
Running ,
2.0V 115 30 uA  STOP ModeV, =0, 58
3.6V 350 180 WA V.. WDT is Running
Vica Comparator Input Ve —1.5V
Common Mode
Voitage Range
Notes:
1. Vg =0,=GND
2. V. range 3.6V to 2.0V
3. Al outputs unloaded, I/0 pins floating, inputs at rail.
4, Cli=CL2=47 pF
5. Same as note [4] except inputs at V.
6. STD MODE (not low noise)
7. Input bias currents for comparator inputs P31, P32, P33.
8. Internal on-board RC is driving WDT.
9. System clock is external XTAL frequency divided by 2.

DS96LV01000
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Z86L03/1.06/L.16
Consumer Controller Processor q_s 2L

AC ELECTRICAL CHARACTERISTICS

Clock

IN
RQy
Clock ' R
Setup
P -
= w -

Stop

Mode

Recovery

Source
@

Figure 4. Additional Timing
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N 2L05

Z86L03/L06/L16
Consumer Controller Processor

AC CHARACTERISTICS
Additional Timing Table
(Divide-By-One Mode, SCLK/TCLK = EXTERNAL)

T, = 0°C to +70°C

No  Symbol Parameter Vee Min Max Units Notes
1 TpC Input Clock Period 3.0v 250 DC ns 1,7,8
5.5V 250 DC ns 1,7,8
2 TrC, TiC Clock Input Rise and 3.0v 25 ns 1,78
Fall Times 5.5V 25 ns 1,78
3 TwC input Clock Width 3.0V 125 ns 1,7,8
5.5V 124 ns 1,7.8
4 TwTinL Timer Input Low Width 3.0V 100 ns 1,7,8
5.5V 70 ns 1,7,8
5 TwTinH Timer Input High Width 3.0V 3TpC 1,7.8
5.5V 3TpC 1,7,8
6 TpTin Timer Input Period 3.0v 4TpC 1,7.8
5.5V 4Tpe 1,7,8
7 TrTin,TfTin  Timer Input Rise and 3.0V 100 ns 1,7.8
Fall Timer 5.5V 100 ns 1,7,8
8 TwiL Int. Request Low Time 3.0V 100 ns 1,2,7.8
5.5V 70 ns 1,7.8
9 TwiH int. Request input 3.0v 3TpC 1,2,7,8
High Time 5.5V 3TpC 1,2,7,8
10 Twsm Stop-Mode Recovery 3.0V 12 ns 4,8
Width Spec 5.5V 12 ns 4,8
11 Tost Oscillator Startup Time 3.0V 5TpC 3,89
5.5V 5TpC 3,89
Notes:

1. Timing Reference uses 0.7 V. for logic 1 and 0.2 V. for a logic 0.

SMR-D5=0.

Reg. WDTMR
SMR D1=1.

PNOO AN

interrupt request via Port 3 (P33-P31).

SMR-D5=1, POR STOP mode delay is on.

Maximum frequency for internal system clock is 4 MHz when using XTAL divide-by-one mode.
For RC and LC oscillator driven by clock driver.

DS96LV01000
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Z861.03/1.06/L16

Consumer Controller Processor aN2iLas
AC CHARACTERISTICS
Additional Timing Table
T, =0°C to70°C
8 MHz
No  Symbol Parameter Vee Min Max Units Notes
1 TpC Input Clock Period 2.0v 125 DC ns 1,7
3.6V 125 DC ns 1,7
2 TCTIC Clock Input Rise 2.0V 25 ns 1
and Fall Times 3.6V 25 ns 1
3 ™C Input Clock Width 2.0v 62 ns 1,7
3.6V 62 ns 1,7
4  TwTinL Timer Input Low 2.0V 250 ns 1.7
Width 3.6V 250 ns 1,7
5 TwTinH Timer Input High 2.0V 5TpC 1,7
Width 3.6V 5TpC 1,7
6 TpTin Timer input Period 2.0V 8TpC 1,7
3.6V 8TpC 1,7
7  TrTin, Timer Input Rise 2.0V 100 ns 1
TtTin and Fall Timer 3.6V 100 ns 1
8 TwiL Int. Request input 2.0V 100 ns 1,2
Low Time 3.6V 70 ns 1,2
9 TwiH Int. Request input 2.0V 5TpC 1.2,7
High Time 3.6V 5TpC 1,2,7
10 Twsm Stop-Mode 2.0V 70 ns
Recovery Width 3.6V 70 ns
Spec
11  Tost Oscillator Start-up 2.0V 5TpC 47,8
Time 3.6V 5TpC
12 Twdt Watch-Dog Timer 2.0V 30 150 ms 5
Refresh Time 3.6V 10 40 ms D0=06
D0=06
2.0v 60 300 ms DO=16
3.6V 20 80 ms D1=06
2.0V 120 600 ms DO=06
3.6V 40 160 ms Di=186
2.0V 480 2400 ms DO=16
3.6V 160 610 ms Di=16
13 Tpom Power On Reset 2.0V 15 75 ms 5
Time 3.6V 4 20 ms D0=06
Notes:
1. Timing Reference uses 0.9 V. for a logic 1 and 0.1 V. for a logic 0.
2. Interrupt request through Port 3 (P33-P31).
3. SMR-D5=0
4. Reg. WDTMR
5. internal RC Oscillator only.
6. System clock is XTAL frequency divided by 2. (SMR Bit D1=0)
7. Driving XTAL with clock driver.
PRELIMINARY DS96LV01000
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N 2105

Z86L.03/L.06/L16
Consumer Controller Processor

PIN FUNCTIONS

XTAL1. Crystal 1 (time-based input). This pin connects a
paraliel-resonant crystal, ceramic resonator, LC or RC net-
work or an external single-phase clock to the on-chip oscil-
lator input.

XTAL2. Crystal 2 {time-based output). This pin connects a
paraliei-resonant crystal, ceramic resonator, LC or RC net-
work to the on-chip oscillator output.

Port 2 (P27-P20). Port 2 is an 8-bit, bidirectional, CMOS
compatible /O port. These eight 1/O lines can be config-
ured under software control to be an input or output, inde-
pendently. Input buffers are Schmitt-triggered. Bits pro-
grammed as outputs may be globally programmed as
either push-pull or open drain (Figure 5). Low EMI output
buffers can be globally programmed by the software.

P27 |- — )
P26 [« -
P25 |- L
zssLie D24 [ >
Port 2 (1/O)
P23 |- P
P22 |- g
P21 |- .
P20 |- > )
Port 2
Open-Drain T
P21-P26 OE D’_ﬁt P21-P26
PAD
P21-P26 QUT
A /777
P21-P26 IN {l

Figure 5. Port 2 Configuration

DS96LV0O1000
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Z86L03/L06/L16
Consumer Controller Processor

Port 3 (P36-P31). Port 3 is a 6-bit, CMOS compatible port.
These six lines consist of three fixed inputs (P31-P33) and
three fixed outputs (P34-P36). Pins P31, P32, and P33 are
standard CMOS inputs and pins P34, P35, and P36 are
push-pull outputs. Low EMI output buffers can be globally
programmed by the software. Two on-board cornparators
can process analog signals on P31 and P32 with reference
to the voltage on P33. The analog function is enabled by
programming Port 3 Mode Register (P3M bit D1). Pins P31
and P32 are programmable as falling, rising, or both edge
triggered interrupts (IRQ register bits 6 and 7). P33 is the
comparator reference voltage input when the analog mode
is selected. P33 is a falling edge interrupt input only.

N 205

Note: P33 is available as an interrupt input only in the dig-
ital mode. P31 and P32 are valid interrupt inputs and P31
is the T, input when the analog or digital input mode is se-
lected.

The outputs from the analog comparator can be globally
programmed to output from P34 and P35 by setting PCON
(F) 00 bit DO = 1.

Access to Counter/Timer 1 is made through P31 (T,,) and
P36 (Tour)-

P36 r\
P35 -
P34 L Port 3
ort
Z86L16 (1/O or Control)
P33 |-
P32 |-
P31 |- /
Port 3
R247 = P3M
1 = Analog
l EX 0 = Digital
l DIG.
P31 (ANY) ' IRQ2, Tyy, P31 Data Latch
7
+ AN. |
I
- I
l
P32 (A\NZ) L—$a———c IRQO, P32 Data Latch
/- + :
P33 (REF) 1
> : :

From STOP-Mode Recovery
Source (Z86L.06 only)

4

N————— IRQ1, P33 Data Latch

—

Figure 6. Port 3 Configuration

PRELIMINARY
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N 2La5

Z86L03/1.06/LL16
Consumer Controller Processor

FUNCTIONAL DESCRIPTION

Low EMI Emission. The Z86L03/L.06/L16 can be pro-
grammed to operate in a low EMI emission mode in the
PCON register. The oscillator and all YO ports.can be pro-
grammed as low EMI emission mode independently. Use
of this feature results in:

1. The pre-drivers slew rate reduced to 10 ns (typical).

2. Low EMI output drivers resistance of 200 ohms
(typical).

3. Low EMI Oscillator.

4. Internal SCLK/TCLK = XTAL operation limited to a
maximum of 4 MHz (250 ns cycle time) when the low
EMI oscillator is selected and SCLK = External (SMR
Register Bit D1=1).

Comparator Inputs. Port 3 Pin P31 and P32 each have a
comparator front end. The comparator reference voltage
pin P33 is common to both comparators. In analog mode,
the P31 and P32 are the positive inputs to the compara-
tors, and P33 is the reference voltage supplied to both
comparators. In digital mode, Pin P33 can be used as a
P33 register input or IRQ1 source.

RESET. The device is reset in one of the foliowing condi-
tions:

1. Power-On Reset

2. Watch-Dog Timer

3. Stop-Mode Recovery Source
4. Low Voltage Protection

Having the Auto Power-On Reset circuitry built-in, the
Z86L03/06 does not require an external reset circuit. The
reset time is 5 ms (typical) plus 18 clock cycles.

The device does not re-initialize the WDTMR, SMR, P2M,
or P3M registers to their reset values on a Stop-Mode Re-
covery operation.

Program Memory. Z86L03/06 can address up to 512/1K
bytes of internal program memory (Figure 7). The first 12
bytes of program memory are reserved for the interrupt
vectors. These locations contain six 16-bit vectors that cor-
respond to the six available interrupts. Byte 13 to byte
511/1023 consists of on-chip, user program mask ROM.

ROM Protect. The 512/1K bytes of Program Memory is
mask programmable. A ROM protect feature will prevent
“dumping” of the ROM contents by inhibiting execution of
the LDC and LDCI instructions to program memory in all
modes.

ROM protect is mask-programmable. It is selected by the
customer when the ROM code is submitted. Selecting
ROM protect disables the LDC and LDC! instructions in all
modes. ROM lookup tables are not supported in this mode.

Expanded Register File. The register file has been ex-
panded to allow for additional system control registers and
for mapping of additional peripheral devices and input/out-
put ports into the register address area. The Z8 register
address space RO through R15 is implemented as 16
groups of 16 registers per group (Figure 8). These register
groups are known as the Expanded Register File {ERF).

Bits 3-0 of the Register Pointer (RP) select the active ERF
group. Bits 7-4 of register RP select the working register
group (Figure 9). For the Z86L03, three system configura-
tion registers reside in the ERF address space Bank F. For
the Z86L06, three system configuration registers reside in
the ERF address space Bank F. The rest of the Expanded
Register File address space is not physically implemented
and is open for future expansion.

511/1023
Location of On-Chip
First Byte of ROM
Instruction ~ F = = = = = = = = = = = -
Executed %
After RESET e
11 IRQ5
10 IRQ5
9 IRQ4
8 IRQ4
7 IRQ3
Interrupt
Vector 8 IRQ3
(Lower Byte) \
5 s IRQ2
4 LY IRQ2
Interrupt
Vector < 5 IRQ1
(Upper Byte)
2 IRO1
1 IRQO
0 IRQO

Figure 7. Program Memory Map

DS96LV(01000
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Z861L.03/L06/L.16
Consumer Controller Processor @ m

Z8 STANDARD CONTROL REGISTERS
RESET CONDITION

786103 REGISTER o7 m’os{m[oa] 02| D100
REGISTER POINTER FE SPL uluvfujulufululu
[7]e}s]4fsfz]+]o} FE GPR ulufu]ufulufulu

Working Register Expanded Register 2 = 21o1o1ogololofge
Group Pointer Group Pointer FC FLAGS Ylujujululufulu
8 MR ojujulujujulufu
FA 1RQ ofolojojoJolo}o
F9 PR ululujujulu{ufu
F8 POIM vfujuloefulul]ulu
F7 PaM ulujulu]u]u]o]o
x| Fs PaM ARl RIEEEN ER ER B
F5 Resarved
F4 Resarved
Z8 Reg. File F3 PRE1 ulul vjufululo]e
F2 T ufvfulufufulu]u
F1 T™R ojolojofojofol]o
FG Reserved
EXPANDED REG. GROUP (F)
REGISTER RESET CONDITION
(F) OF WDTMR vlululefi]1 o]
{F) 0E Resarved ]
(F) 0D Resarved
(F) 0C Fleserved
* | (mos SMR olo}1lo]ofofol+
(F) 0A Reserved ‘
(F) 09 Reserved
{Fy08 Heserved
(F) 07 Resarved
OF {F)06 Reserved
oo {F)05 Reserved
{F) 04 Reserved
(F) 03 Reserved
(F) 02 Reserved
(F)01 Reserved
+\ oo PCON 11l 1Juluju]u]e
EXPANDED REG. GROUP (0)
Notes: REGISTER RESET CONDITION
ot arg oy e not hanged et eset, 0© e T LT
* Will not be reset with a STOP-Mode Recovery (0) 02 P2 ulujujujujululy
**(L.13/16 only) Will not be reset with a STOP- (001 Reserved vlutululolululu
Mode Recovery
U = Unknown ©) 00 Reserved vlululujufufulu
1 = Reserved

** L16 only will not be reset with a Stop Mode Recovery

Figure 8. Expanded Register File Architecture
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Z861.03/1.06/L16
Consumer Controller Processor

R253 RP

D71 D6| D5| D4 D3] D2} D1| DO

Expanded Register
File Pointer

Working Register
Pointer

Default Setting After Reset = 0000 0000

Figure 9. Register Pointer

Register File. The Register File consists of two /O port
registers, 60/124 general-purpose registers, and 13/15
control and status registers. The Z86L03 General-Purpose
Register file ranges from address 00 to 3F while the
Z86L06/.16 General-Purpose Register file ranges from
address 00 to 7F (see Figure 8). The instructions can ac-

cess registers directly or indirectly via an 8-bit address
field. This allows a short 4-bit register address using the
Register Pointer (Figure 10). In the 4-bit mode, the Regis-
ter File is divided into 16 working register groups, each oc-
cupying 16 continuous locations. The Register Pointer ad-
dresses the starting location of the active working-register
group.

General-Purpose Registers (GPR). These registers are
undefined after the device is powered up. The registers
keep their last value after any reset, as long as the reset
occurs in the V. voltage-specified operating range.

Note: Register R254 has been designated as a general-
purpose register.

Stack. An 8-bit Stack Pointer (R255) used for the internal
stack that resides within the 60/124 general-purpose reg-
isters.

r-—*{ 76 s T4 | 3271 "o |R253
The upper nibble of the register file address
<3—— provided by the register pointer specifies
the active working-register group
7F
70
6F
80
5F
50
4F
-~ The lower nibble
40 of the register
3F s . file address
. Sg"c'f’fd g"’k'”g <—1} provided by the
30 egisier Group instruction points
oF to the specified
o register
20
1F
- Register Group 1 R15to RO
10
L OF fegi
egister Group 0 } R15to R4 *
00 T T 7 "wopots | Frsomor

* RP = 00: Selects Register Group 0, Working Register 0.

Figure 10. Register Pointer

DS96LV01000
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Z86L03/L.06/L16
Consumer Controller Processor N 2iLa5

Counter/Timers. There are two 8-bit programmable  caler can be driven by internal or external clock sources,
counterftimers (TO-T1), each driven by its own 6-bit pro-  however, the T0O prescaler is driven by the internal clock
grammable prescaler (Z86L03 only has T1). The T1 pres-  only (Figure 11).

08C

D1 (SMR) t

Internal Data Bus

Write‘ lL Write * lL Read* ﬁ

+2

PREQ
DO (SMR
( ) Initial Value Initial Value Current Value
Register Register Register
+16 lL ! ! i
1 6-Bit 8-bit
el 4 e Down = Down
I_» Internal . Counter Counter 1IRQ4
Clock
¥ 22— Tour
External Clock P36
Clock
Logic

6-Bit 8-Bit IRQ5
Lt 4 Down - Down
\ Counter Counter -——1
Internal Clock TT 1?

Gated Clock PRET T1 T1
Triggered Clock Initial Value Initial Value Current Value
Register Register Register

Tin P31 Write 4 jT wme4 TT Read+ u

Internal Data Bus

Figure 11. Counter/Timer Block Diagram
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Z861.03/L06/L16
Consumer Controller Processor

The 6-bit prescalers divide the input frequency of the clock
source by any integer number from 1 to 64. Each prescaler
drives its counter, which decrements the value (1 to 256)
that has been loaded into the counter. When the counter
reaches the end of count, a timer interrupt request—IRQ4
(TO) or IRQ5 (T1), is generated. Note that IRQ4 is soft-
ware-generated in the Z86L03.

The counters are programmed to start, stop, restart to con-
tinue, or restart from the initial value. The counters can
also be programmed to stop upon reaching zero (single-
pass mode) or to automatically reload the initial value and
continue counting (modulo-n continuous mode).

The counters, but not the prescalers, are read at any time
without disturbing their value or count mode. The clock
source for T1 is user-definable and can be either the inter-
nal microprocessor clock divided by four, or an external

signal input via Port 3. The Timer Mode register configures
the external timer input (P31) as an external clock, a trig-
ger input that can be retriggerable or non-retriggerable, or
as a gate input for the intermnal clock. Port 3, line P36
serves as a timer output (T,,;) through which TO (L06
only), T1, or the internal clock can be output. The
counterftimers can be cascaded by connecting the TO out-
put to the input of T1 {(L0B6 only). The TIN mode is enabled
by setting PRE1 bit D1 (R243) to 0.

Interrupts. The Z86L03/06 has six different interrupts
from six different sources. The interrupts are maskable
and prioritized (Figure 12). The six sources are divided as
follows; three sources are claimed by Port 3 lines P31-
P33, two sources in the counter/timers, and one source for
the SPL. The Interrupt Mask Register globally or singularly
enables or disables the six interrupt requests (Table 2).

IRQO iRQ2

IRQ1, 3,4,5 ‘ l

Interrupt

Edge

Select

#

<— |RQ (D6, D7)

I
L

IMR
6/
/|
IPR
Gilobal
Interrupt
Enable lL
Interrupt . PRIORITY ”
Request LOGIC
Vector Select

Figure 12. Interrupt Block Diagram
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Table 2. Interrupt Types, Sources, and Vectors
Vector
Name Source Location Comments
IRQO IRQO 0,1 External (P32), Rising/Falling Edge Triggered
IRQ1 IRQ1 2,3 External (P33), Falling Edge Triggered
IRQ2 IRQ2Z, T 4,5 External (P31), Rising/Falling Edge Triggered
IRQ3 1IRQ3 6,7 Software Generated
IRQ4 TO/IRQ 4 8,9 internal for .06 and Software Generated for L03
IRQ5 Ti 10, 11 Internal

When more than one interrupt is pending, priorities are re-
solved by a programmable priority encoder that is con-
trolled by the Interrupt Priority register. An interrupt ma-
chine cycle is activated when an interrupt request is
granted. This disables all subsequent interrupts, saves the
Program Counter and Status Flags, and then branches to
the program memory vector location reserved for that in-
terrupt. All Z86L.03/06 interrupts are vectored through lo-
cations in the program memory. This memory location and
the next byte contain the 16-bit starting address of the in-
terrupt service routine for that particular interrupt request.

To accommodate polled interrupt systems, interrupt inputs
are masked and the interrupt request register is polled to
determine which of the interrupt requests need service.
IRQ3 has no hardware source, but can be invoked by soft-
ware (write to IRQ3 Register).

An interrupt resulting from AN1 is mapped into IRQ2, and
an interrupt from AN2 is mapped into IRQQ. Interrupts
IRQ2 and IRQO0 may be rising, falling, or both edge trig-
gered, and are programmable by the user. The software
can poll to identify the state of the pin.

The programming bits for the Interrupt Edge Select are lo-
cated in the IRQ register (R250), bits D7 and D8. The con-
figuration is shown in Table 3.

Table 3. IRQ Register

IRQ interrupt Edge
D7 D6 P31 P32

0 0 F F
0 1 F R
1 0 R F
1 1 R/F R/F

Notes:

F = Falling Edge

R = Rising Edge

Clock. The Z86L03/06 on-chip oscillator has a high-gain,
parallel-resonant amplifier for connection to a crystal, RC,
ceramic resonator, or any suitable external clock source
{(XTAL1 = Input, XTAL2 = Output). The crystal should be
AT cut, 10 kHz to 8 MHz max, with a series resistance
(RS) less than or equal to 100 Ohms.

The crystal should be connected across XTAL1 and
XTALZ2 using the vendor's recommended capacitor values
from each pin directly to the device Ground (pin 14). The
layout is important to reduce ground noise injection.

The RC oscillator option is mask-programmable, to be se-
lected by the customer at the time ROM code is submitted.
The RC oscillator configuration must be an external resis-
tor connected from XTAL1 to XTAL2, with a frequency-set-
ting capacitor from XTAL1 to Ground (Figure 14).

In addition, a special feature has been incorporated into
the Z861.03/06; in low EMI noise mode (bit 7 of PCON reg-
ister=0) with the RC option selected, the oscillator is tar-
geted to consume considerately less ICC current at fre-
quencies of 10 kHz or less.

PRELIMINARY
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XTAL1 XTAL1 XTAL1 - XTALY __D,_ XTALY
! c1 "LI 2]
= ——
= B
X XTALz XTAL2 - XTALZ
| XTALZ
°T
R
Ceramic Resonator or Crystal ic RC 32 KHz XTAL External Clock
C1,C2=47 pFTYP* C1,C2 =22 pF @ 3V VCC (TYP) C1 = 20 pF, © = 33 pF
f=8MHz Rd = 56 - 470K
L=130pH" C1=33pF" Ri=10 M
f=3MHz" R=1K*

* Prefiminary value including pin parasitics

Figure 13. Oscillator Configuration

Power-On Reset. A timer circuit-clocked by a dedicated
on-board RC oscillator is used for the Power-On Reset
(POR) timer function. The POR time allows V. and the os-
cillator circuit to stabilize before instruction execution be-
gins. The POR timer circuit is a one-shot timer triggered by
one of the three conditions:

1. Power-Fail to Power-OK Status
2. Stop-Mode Recovery (If D5 of SMR=1)
3. WDT Time-out

The POR time is a nominal 5 ms. Bit 5 of the STOP Mode
Register determines whether the POR timer is bypassed
after Stop-Mode Recovery (typical for external clock, and
RC/LC oscillators with fast start up time).

HALT. The Halt instruction will turn off the internal CPU
clock, but not the XTAL osciliation. The counterftimers and
external interrupts 1RQO, IRQ1, and IRQ2 remain active.
The device may be recovered by interrupts either exter-
nally or internally generated. The global interrupts must be
enabled.

STOP. This instruction turns off the internal clock and ex-
ternal crystal oscillation and reduces the standby current.
The STOP mode is terminated by a RESET (WDT time-
out, POR, or SMR recovery). This causes the processor to
restart the application program at address 000C (HEX).
Note, the crystal remains active in STOP mode if bits 3 and
4 of the WDTMR are enabied. In this mode, only the
Watch-Dog Timer runs in STOP mode.

In order to enter STOP (or HALT) mode, it is necessary to
first flush the instruction pipeline to avoid suspending exe-
cution in mid-instruction. To do this, the user executes a
NOP (opcode=FFH) immediately before the appropriate
sleep instruction, i.e.:

DS86LVv(01000

PRELIMINARY

FF NOP ;clear the pipeline
6F STOP ;enter STOP mode
or
FF NOP ;clear the pipeline
7F HALT ;enter HALT mode
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PORT Configuration Register (PCON). The PCON con-
figures the ports individually for comparator output on Port
3, low EMI noise on Ports 2 and 3, and fow EMI noise os-
cillator. The PCON Register is located in the Expanded
Register File at bank F, location 00 (Figure 15).

Comparator Qutput Port 3 (D0). Bit 0 controls the com-
parator used in Port 3. A 1 in this location brings the com-
parator outputs to P34, and P35 and a 0 releases the Port
to its standard /O configuration.

Bits D4-D1. These bits are reserved and must be 1.

Low EMI Port 2 (D5). Port 2 is configured as a Low EMI
Port by resetting this bit (D5=0) or configured as a Stan-
dard Port by setting D5=1. The default value is 1.

Low EMI Port 3 (D6). Port 3 is configured as a Low EMI
Port by resetting this bit (D6=0) or configured as a Stan-
dard Port by setting D6=1. The default value is 1.

Low EMI OSC (D7). This bit of the PCON Register con-
trols the low EMI noise oscillator. A 1 in this location con-
figures the oscillator with standard drive. While a 0 config-
ures the oscillator with low noise drive, it does not affect
the relationship of SCLK and XTAL.

PCON (F) 00
[D?[De[osl Dél Dalozl mlnol

——

l— Comparator Qutput Port 3
Q P34, P35 Standard Qutput”
1 P34, P35 Comparator Output

Reserved (Must be 1)

Q Port 2 Low EMI
1 Port 2 Standard”

0 Port 3 Low EMI
1 Port 3 Standard”

L.ow EMI Oscillator
0Low EMI

* Default setting after RESET 1 Standard*

Figure 14. Port Configuration Register (PCON)
{Write Only)

Stop-Mode Recovery Register (SMR). This register se-
lects the clock divide value and determines the mode of
Stop-Mode Recovery (Figures 15 and 16). All bits are
Write Only except bit 7, which is Read Only. Bit 7 is a flag
bit that is hardware set on the condition of a STOP recov-
ery and reset on a power-on cycle. Bit 6 controls whether
a low level or high level is required from the recovery
source. Bit 5 controls the reset delay after recovery. Bits 2,
3, and 4 of the SMR specify the source of the Stop-Mode
Recovery signal. Bit 1 determines whether the XTAL is di-
vided by 1 or 2. A 0 in this location uses XTAL divide-by-
two, and a 1 uses XTAL. The default for this bit is XTAL di-
vide by two. Bit 0 controls the divide-by-16 prescaler of
SCLK/TCLK. The SMR is located in bank F of the Expand-
ed Register Group at address 0BH.

SMR (F) 0B

D7| D6| D5} D4} D3| D2] D1} DO

l t— Reserved (Must be 0)
External Clock Divide Mode

0 = SCLK/TCLK = External/2*
1 = SCLK/TCLK = External/t

Stop Mode Recovery Source
000 POR Only *
001-100 Reserved

101 P27

10 P2 NOR 0:3
11 P2 NOR 0:7

Stop Delay
0 OFF
1ON"

Stop Recovery Level
0 LowLevel*
1 High Level

Stop Flag
0 POR*

* Default setting after RESET 1 Stop Recovery

Figure 15. Stop-Mode Recovery Register
(Write Only except D7, which is Read Only.)
(Z86L03/L16)

PRELIMINARY
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SMR (F) 08

D7 D6 D51 D4 D3 D2 D1} DO

L SCLK/TCLK Divide by 161+
0 OFF *
10N

Extemnal Clock Divide Mode
0 = SCLK/TCLK = External/2*
1= SCLK/TCLK = External/1

Stop Mode Recovery Source
000 POR Only *
001-100 Reserved

101 P27

110 P2NOR O3

ki) P2 NOR 07

Stop Delay 1t
0 OFF
1ON™

Stop Recovery Level
G Low Level *
1 High Level

Stop Flag
0 POR*

*  Defauit setting after RESET 1 Stop Recovery

+  Must be 0 for the Z86C03
1 Must be 1 for the Z86C03

Figure 16. Stop-Mode Recovery RegiSter
{Write Only except bit D7, which is Read Only.)
(Z286L.06/16)

SCLK/TCLK Divide-by-16 Select (D0)—286L06 Only.
DO of the SMR controls a divide-by-16 prescaler of
SCLK/TCLK. The purpose of this control is to selectively
reduce device power consumption during normal proces-
sor execution {SCLK control) and/or HALT mode (where
TCLK sources the counter/timers and interrupt logic). After
Stop-Mode Recovery, this bit is reset to 0 (off).

External Clock Divide Mode (D1). This bit can eliminate
the oscillator divide-by-two circuitry. When this bit is 0,
SCLK (System Clock) and TCLK (Timer Clock) are equal
to the external clock frequency divided by two. The
SCLK/TCLK is equal to the external clock frequency when
this bit is set (D1=1). Using this bit, together with D7 of
PCON, helps further lower EMI [i.e., D7 (PCON)=0, D1
(SMR=1]. The default setting is 0. Max XTAL frequency is
4 MHz when oscillator divide by two circuitry is eliminated
{(XTAL=SCLK).

Stop-Mode Recovery Source (D2,03,D4). These three
bits of the SMR specity the wake-up source of the Stop-
Mode Recovery (Table 4 and Figures 17 and 18).

Table 4. Stop-Mode Recovery Source

SMR Operation

D4 D3 D2 Description of Action

0 0 0 POR recovery only

0 0 1 POR recovery only

(LO3=Reserved)

0 1 0 P31 transition {(L03 =Reserved)
0 1 1 P32 transition (L03 =Reserved)
1 0 0 P33 transition (LO3 =Reserved)
1 0 1 P27 transition

1 1 0 Logical NOR of Port 2 bits 0:3
1 1 1 . Logical NOR of Port 2 bits 0.7

P31-P33 cannot wake up from STOP Mode if the input
lines are configured as analog inputs. Note: Stop-Mode
Recovery sources have to0 be active level Low (bit D6 in
SMR set to 0 if P31, P32, P33, and P27 selected, or bit D6
in SMR set to 1 if logical NOR of Port 2 is selected).

DS96LV01000
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SMR D4 D3 D2

0 0 0
SMR D4 D3 D2 SMR D4 D3 D2 SMR D4 D3 D2
VDD 1 0 1 11 0 1 1 1
P20 P20
1 ] '
P27 | :
—
P23 P27
To POR
\ RESET
l:
Stop Mode Recovery Edge
Select (SMR)
Figure 17. STOP-Mode Recovery Source (Z86L03)
SMR D4 D3 D2
000
001 SMR D4 D3 D2 SMR D4 D3 D2 SMR D4 D3 D2 SMR D4 D3 D2 SMR D4 D3 D2
01 0 100 10 1 11 0 111
VoD 01 1
P20 P20
|: pat* i
P32 P33 P27 '
P23 P27
To POR
):: RESET
Stop Mode Recovery Edge :
Select (SMR) To P33 Data
Latch and IRQ1
MUX
P33 From Pads
Digital/Analog Mode
Select (P3M)

Figure 18. Stop-Mode Recovery Source (Z86L.06/16)
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Stop-Mode Recovery Delay Select (D5). This bit dis-
ables the 5 ms RESET delay after Stop-Mode Recovery.
The default condition of this bit is 1. if the "fast" wake-up
is selected, the Stop-Mode Recovery source needs to be
kept active for at least 5 TpC.

Stop-Mode Recovery Level Select (D6). A 1 in this bit
position indicates that a high level on any one of the recov-
ery sources wakes the device from STOP Mode. A 0 indi-
cates low level recovery. The default is 0 on POR (Figures
17 and 18).

Cold or Warm Start (D7). This bit is set by the device
upon entering STOP Mode. It is active High, and is 0 (cold)
on POR/WDT RESET. This bit is Read Only. A 1 in this bit
(warm) indicates that the device awakens by a SMR
source.

Watch-Dog Timer Mode Register (WDTMR). The WDT
is a retriggerable one-shot timer that resets the Z8 if it
reaches its terminal count. The WDT is initially enabled by
executing the WDT instruction and refreshed on subse-
quent executions of the WDT instruction. The WDT cannot
be disabled after it has been initially enabled. The WDT cir-

WDTMR (F) OF
p7|pe | D5|D4a| D3] D2| D1 DO

* Default setting after RESET
1 Must be 01 for Z86C03
*VCC =3.6V

cuit is driven by an on-board RC oscillator or external os-
cillator from XTAL1 pin. The POR clock source is selected
with bit 4 of the WDTMR register.

Note: Execution of the WDT instruction affects the Z (ze-
ro), S (sign), and V (overflow) flags.

Bits 0 and 1 of the WDTMR register control a tap circuit
that determines the time-out period (on Z86L06 only). Bit 2
determines whether the WDT is active during HALT and bit
3 determines WDT activity during STOP. If bits 3 and 4 of
this register are both setto 1, the WDT is only driven by the
external clock during STOP mode. This feature makes it
possible to wake-up from STOP mode from an internal
source. Bits 5 through 7 of the WDTMR are reserved (Fig-
ure 20). This register is accessible only during the first 64
processor cycles (64 SCLKs) from the execution of the first
instruction after Power-On Reset, Watch-Dog Reset or a
Stop-Mode Recovery (Figure 21). After this point, the reg-
ister cannot be modified by any means, intentional or oth-
erwise. The WDTMR cannot be read and is located in bank
F of the Expanded Register Group at address location
OFH. It is organized as follows:

WDT TAPt INTRC OSC** XTALCLK
00 10 min 512 TpC
01* 20 min 1024 TpC
10 40 min 2048 TpC
i 100 min 8192 TpC
WDT During HALT

0 OFF

1 ON*

WDT During STOP

0 OFF

1 ON~*

XTALV/INT RC Select for WDT
0 On-Board RC *
1 XTAL

Reserved (Must be 0)

Figure 19. Watch-Dog Timer Mode Register
(Write Only)

DS96LV01000
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RESET m—— 5 Clock .
Filter *CLR2 18 Clock RESET
CLK Generator RESET|
Internal
RESET
-‘ Active
High
l WDT TAP SELECT |
CK Source
Select
(WDTMR)
XTAL L M POR wWDT1 2 3 4
U CLK *CLR1 WDT/POR Counter Chain
INTERNAL X
RC
0OSC.
Low Operating
VDD ===+ Voltage Det. |
VBO/VLY ey -
2V REF
WDT
From Stop
A Mode 12 ns Glitch Filter
ecovery i
Source I I
Stop Delay
Select (SMR)
* JCLR1 and /CLA2 enable the WDT/POR and
18 Clock Reset timers upon a Low to High input translation.
Figure 20. Resets and WDT
DS96LV01000
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WDT Time Select (D1, D0). Bits 0 and 1 control a tap cir-
cuit that determines the time-out period. Table 5 shows the
different values that can be obtained. The default value of
D0 and D1 are 1 and 0, respectively. These select bits are
present in the Z86L06 only.

Table 5. Time-Out Period of the WDT (Z86L.06)

Time-Out of Time-Out of
D1 Do internal RC OSC XTAL Clock
0 0 10 ms min 512TpC
0 1 20 ms min 1024TpC
1 0 40 ms min 2098TpC
1 1 160 ms min 8192TpC
Notes:

1. TpC = XTAL clock cycle

2. The default onresetis 20 ms, DO=1and D1 =0.

3. The values given are for V. = 3.6V

4. For the Z86L03, the WDT time-out value is fixed at 1024
TpC (depending on WDTMR bit D4) period. When writing to
the WDTMR in the Z861.03, bit DO must be 1 and D1 must
be 0.

WODT During HALT (D2). This bit determines whether or
not the WDT is active during HALT mode. A 1 indicates ac-
tive during HALT. The defauit is 1.

WDT During STOP (D3). This bit determines whether or
not the WDT is active during STOP mode. Since XTAL
clock is stopped during STOP Mode, unless as specified
below, the on-board RC has to be selected as the clock
source to the POR counter. A 1 indicates active during
STOP. The default is 1. i bits D3 and D4 are both setto 1,
only the WDT is driven by the external clock during STOP
mode.

Clock Source for WDT (D4). This bit determines which
oscillator source is used to clock the internal POR and
WDT counter chain. if the bitis a 1, the internal RC oscil-
lator is bypassed and the POR and WDT clock source is
driven from the external pin, XTAL1. The default configu-
ration of this bit is 0, which selects the internal RC oscilla-
tor.

Bits 5, 6 and 7. These bits are reserved.

V.. Voitage Comparator. An on-board Voitage Compar-
ator checks that V. is at the required level to ensure cor-
rect operation of the device. Reset is globally driven if V.
is below the specified voltage.

Low Voitage Protection (V). The Low Voltage Protec-
tion trip point (V,,) will be less than 2 volts and above 1.4
volts under the following conditions.

Maximum (V,,) Conditions:

T, = -40° to +85°C, Internal Clock (SCLK)
Frequency equal or less than 2 MHz

Note: The internal clock frequency (SCLK) is determined
by SMR (F) OBH bit D1.

The device functions normally at or above 2.0V under all
conditions. Below 2.0V, the device is guaranteed to func-
tion normally until the Low Voltage Protection trip point
(V,\) is reached. The actual low voltage trip point is a func-
tion of temperature and process parameters (Figure 22).
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Vee 2380
(Volts)
2.60
2.40
2.20 N
T~

2.00

1.80 N

1.60

N
R Eak —e--b---A -----—--~-\ ----- ==-=-=~] 2 MHz*

e LT NS e R e s L D Sk T B R Y 157

1.40

-60 40 -20 0 20 40 60 80 100 120 140
Temperature (°C)
Note: * The typical minimum operating Vcc voltage at that frequency.

Figure 21. Typical Z86L03/L.06/L16 V , Voltage vs Temperature
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EXPANDED REGISTER FILE CONTROL REGISTERS

SMR (F)0B

D7| D6 Ds| Da] 03| D2| DY

Do

L—— SCLK/TCLK Divide by 161t
0OFF*
1ON

External Clock Divide Mode
0 = SCLK/TCLK = Externai/2*
1 = SCLK/TCLK = Extemnal/1

Stop Mode Recovery Source
000 POR Onty*

001-100 Reserved
101 P27

10 P2 NOR 0:3
" P2 NOR 0:7

Stop Delay t1
0 OFF
10N

Stop Recovery Level
0 Low Level *
1 High Level

*  Default setting after RESET
t Mustbe 0 for the Z86C03
1 Must be 1 for the Z86C03

Stop Flag
0 POR*
1 Stop Recovery

Figure 22. Stop-Mode Recovery Register
(Write Only except bit D7, which is Read Only)

WDTMR (F) OF

D7|D6| D5§ D4| D3| D2} D1| DO

[

—— WDT During STOP

00 10 §12TpC
oy 20° 1024 TpC
10 40 2048 TpC
] 160 8192 TpC
WDT During HALT

0 OFF

1 ON*

0 OFF

1 ON*

XTAL1/INT RC Select for WDT

0 On-Board RC*

1 XTAL

* Defauit setting after RESET

Reserved (Must be 0)

t For C06; CO3 MustBe D0=1,D1=0

Figure 23. Watch-Dog Timer Mode Register
(Write Only)

WOTTAPT INTRC OSC XTALCLK

PCON (F) 00

| o7} ps] ps} 04} p3] v2] 01] po}

L——— Comparator

Output PORT 3
0 P34, P35 Standard Oufput”
1 P34, P35 Comparator Output

Reserved (Must Be 1)
Low EMi PORT 2

0 Low EM! Noise
1 Standard ™

Low EMI PORT 3
0 Low EMi Noise
1 Standard "

Low EMI Oscillator

* Defauit Setting After. Raset.

0O Low EM! Noise
1 Standard *

Figure 24. PORT Control Register (Write Only)

DS86LV01000
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Z8® CONTROL REGISTER DIAGRAMS

R 240

D7|D6{D5| D4 | D3] D2|D1| DO

Reserved

Figure 25. Reserved

R241 TMR

lo7[oel Dsl D4I Dsl D2| D1lDOI

L

No Function (LOS only) *
Load Tg

0

1

0 Disabie T qCount (L06 only)
1 Enable TgCount
0

1

0

No Function
LoadT 4

Disable 7 yCount
1 Enable T4Count

Ty Modes

00 Extemal Clock input

01 Gate input

10 Trigger input
{Non-retriggerable)

11 - Trigger Input
(Retriggerabie)

Tout Mode

00 Not Used

01 ToOUT (LOB only)
10 T40UT

11 internal Clock Out

* Must be 0 for Z86L03.

Figure 26. Timer Mode Register
{F1H: Read/Write)

R242 T1
D7| D6} D5]| D4] D3| D2] D1} DO

T1 Initial Value

(When Written)
{Range 1-256 Decimal
01-00 HEX)

T1 Current Value
{When READ)

Figure 27. Counter Timer 1 Register
(F2H: Read/Write)

R245 PRED
l DTI DG[DS' DA[D3! DZI D1l DOI

I-—— Count Mode

0 TO Single Pass
1 TO Moduio N

Reserved (Must be 0)

Prescaler Modulo
(Range: 1-64 Decimal
01-00 HEX)

Figure 28. Prescaler 1 Register
(F3H: Write Only)

R244 TO

D7]D6|D5|D4 D3] D21D1 | DO

Tg Initial Value

{When Written)
(Range: 1-256 Decimal
01-00 HEX)

Tp Current Value
(When READ)

Figure 29. Counter/Timer 0 Register
(FAH: Read/Write; Z86L.06 Only)

R245 PREO
l D7I De DSI D4I DSl D2l D1j,DOI

‘— Count Mode

0 TO Single Pass
1 TO ModuioN

Reserved (Must be 0)

Prescaler Moduto
(Range: 1-64 Decimal
01-00 HEX)

Figure 30. Prescaler 0 Register
(F5H: Write Only; Z86L06 Only)
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R246 P2M
D7|O6Ds|Da]|D3|D2] D1} DO

l P2 7 - P2q 1/O Definition
0 Defines Bit as QUTPUT
1 Defines Bt as INPUT

Figure 31. Port 2 Mode Register
{F6H: Write Only)

R247 PaM

D7|D6|D5| b4} D3] D2} D1] DO

!— 0 Port 2 Open Drain

1 Port 2 Push-pull

Port 3 Inputs
0 Digitai Mode
1 Analog Mode

Reserved (Must be 0)

Figure 32. Port 3 Mode Register
(F7H: Write Only)

R248 POIM
D7} D6y D5| D4§ D3] D2} D1} DO

‘ L_ Reserved (Must be 0)
Reserved (Must be 1)

Reserved (Must be 0)

Figure 33. Port 0 and 1 Mode Register
(F8H: Write Only)

R249 IPR
fo7] os] os A p2| b1 Dﬂ

=T !

Interrupt Group Priority
000 Reserved
001 C>A>B
010 A>B>C
011 A>C>8B
100 B>C»A
101 C>B>A
110 B>A>C
111 Reserved

IRQ1, tRQ4 Priority (Group C)
0 1RQ1 >IRQ4
1t 1RQ4 > IR
= IRQO, IRQ2 Priority (Group B)
0 IRQ2 > IRQD
1 1RQO > IRQ2
IRQ3, 1AQS Priority (Group A)
0 IRQS > IRQ3
1 1RQ3 > IRQS

Reserved (Must be 0)

Figure 34. Interrupt Priority Register
(FOH: Write Only)

R250 IRQ
{o7] o6} 05} 04| 03] 02} o1} oo
I 1RO = P32 Input

1HQ1 = P33 input

IRQ2 = P31 input

IRQ3 = Software Controlied
1RQ4 = TO (LO3 Software only}
RQ5 =T

inter Edge
00 P31l P324

01 P31l P3217
10 P31t P32
1 P TLPa2TL

Figure 35. Interrupt Request Register
(FAH: Read/Write)

R251 IMR
D7 D6 D5 | D4 D3 D2 D1} DO

1 Enables IRQ5-IRQO
(Dg = IRQO)

Reserved (Must be 0)
1 Enabies interrupts

Figure 36. interrupt Mask Register
(FBH: Read/Write)

DS96LV01000
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I ——
R252 Flags R254 GPR
D7]D8| DS{D4|D3[D2{D1] DO D7| D6 | Ds| Da| D3] D2| D1]| DO
l—— User Flag F1
Figure 39. General-Purpose Register
li User Flag F2 9 pos egiste
Half Carry Flag
Decimal Adjust Flag
Overflow Flag R255 SPL
Sign Flag D7 | D6 DS, D4a1D3lD21D1]00
Zero Flag -
Carry Flag Stack Pointer Lower

Figure 37. Flag Register

(FCH: Read/Write) Figure 40. Stack Pointer
(FFH: Read/Write)

R253 RP
D71 061 D5] D4] D3| D2] D1| DO

Expanded Register
File Pointer

Working Register
Pointer

Defauit Setting After Reset = 0000 0000

Figure 38. Register Pointer
{FDH: Read/Write)
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PACKAGE INFORMATION
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Figure 41. 18-Pin DIP Package Diagram
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Figure 42. 18-Pin SOIC Package Diagram
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Z86L03/L06/L16
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ORDERING INFORMATION
Z86L03/L06/L16 Codes
8 MHz
18-pin DIP Package
Z861.0308PSC P = Plastic DIP
Z861.0608PSC S = Plastic SOIC
Z86L1608PSC

Temperature
8 MHz

S = 0°C to +70°C
18-pin SOIC o+
Z86L0308SSC S d
Z86L0608SSC pee
Z86L1608SSC 8=8MHz
For fast results, contact your local Zilog sales office for as- Environmental
sistance in ordering the part(s) desired. C = Plastic Standard

Example:

Z 8L03 08 P S C is a Z86L03, 8 MHz, DIP, 0°C to +70°C, Plastic Standard Flow

' L Environmental Flow

Temperature
Package

Speed

Product Number
Zilog Prefix
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