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. Z86C33/C43
Zilog CMOS Z8® MCU Consumer Controller Processor

PIN DESCRIPTION
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Figure 2. 28-Pin DIP/SOIC Pin Configuration Figure 3. 28-Pin PLCC Pin Configuration
Table 1. 28-Pin DIP/SOIC/PLCC Pin Identification
Pin # Symbol Function Direction
1-3 P25-27 Port 2, Pins 5,6,7 In/Output
4-7 P04-07 Port 0, Pins 4,5,6,7 In/Output
8 Vop Power Supply
9 XTAL2 Crystal Oscillator Output
10 XTALA1 Crystal Oscillator Input
11-13 P31-33 Port 3, Pins 1,2,3 Fixed Input
14-15 P34-35 Port 3, Pins 4,5 Fixed Output
16 P37 Port 3, Pin7 Fixed Output
17 P36 Port 3, Pin 6 Fixed Output
18 P30 Port 3, Pin 0 Fixed Input
19-21 P00-02 Port 0, Pins 0,1,2 In/Output
22 Vss Ground
23 P03 Port 0, Pin 3 In/Output
24-28 P20-24 Port 2, Pins 0,1,2,3,4 In/Output
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Z86C33/C43
CMOS 28® MCU Consumer Controller Processor Zilog

STANDARD TEST CONDITIONS
The characteristics listed below apply for standard test

conditions as noted. All voltages are referenced to GND. From Output
Positive current flows into the referenced pin (see Under Test®
Figure 7.)

IT == 150 pF

Figure 7. Test Load Diagram

CAPACITANCE
Ta=25°C, Vgc = GND =0V, f = 1.0 MHz, Unmeasured pins to GND

Parameter Min Max
Input capacitance 0 12 pF
Output capacitance 0 12 pF
I/O capacitance 0 12 pF
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Z86C33/C43
Zilog CMOS Z8® MCU Consumer Controller Processor

DC ELECTRICAL CHARACTERISTICS

To=0°C Ta = —40°C
Vee to +70°C to +105°C
Typical [1]
Sym Parameter Note[3] Min Max Min Max @ 25°C Units Conditions Notes
VCH Clock Input 3.0V 0.7 VCC Vcc+0.3 0.7 VCC Vcc+0.3 1.8 V  Driven by
High Voltage External Clock
Generator
5.5V 0.7 VCC Vcc+0.3 0.7 VCC Vcc+0.3 2.6 V  Driven by
External Clock
Generator
Vo  ClockInput 3.0V GND-0.3 0.2Vgg GND-0.3 0.2Vgg 1.2 V  Driven by
Low Voltage External Clock
Generator
55V GND-0.3 02Vgs GND-0.3 0.2V 2.1 V' Driven by
External Clock
Generator
VIH Input ngh 3.0V 0.7 VCC Vcc+0.3 0.7 VCC Vcc+0.3 1.8 \
Voltage 55V 0.7Vge Vgot03 0.7Vog Voot03 26 Vv
Vi input Low 3.0V GND-0.3 0.2Vgs GND-0.3 0.2Vgg 1.1 \'
Voltage 55V GND-03 0.2Vgg GND-03 0.2Vgo 1.6 v
VOH1 Output High 3.0v Vcc-0.4 Vcc-0.4 3.1 \ lOH =-20mA 8
Voltage 55V Vgo0.4 Veo-0.4 48 V lon=-20mA 8
Vo1 Outputlow 3.0V 0.6 0.6 0.2 V g =+40 mA 8
Voltage 5.5V 0.4 0.4 0.1 V g =+40 mA 8
Vo|_2 Output Low 3.0V 1.2 1.2 0.3 Vv lOL =+6 MA 8
Voltage 5.5V 1.2 1.2 0.4 V g =+12mA 8
VRH Reset Input 3.0V 8 VCC VCC .8 VCC VCC 1.8 \' 13
HighVoltage “55v ™ 8Voe Voo 8Voe Voo 26 v 13
VR| Reset Input 3.0V GND-0.3 0.2 VCC GND-0.3 0.2 VCC 1.1 \ 13
LowVoltage ~55V GND-0.3 0.2Vgs GND-0.3 0.2 Vcg 16 Vv 13
Voir  Reset 3.0V 0.6 0.6 0.3 V g =+1.0mA 13
Output Low 575y 0.6 0.6 03 V o =+1.0mA 13
Voltage
Vorrset Comparator 3.0V 25 25 10 mV 10
Input Offset 5.5V 25 25 10 mV 10
Voltage
M Input 3.0V -1 2 -1 2 0.004 pA V=0V, Vce
Leakage 5.5V 4 2 -1 2 0.004 pA Viy=0V,Vgg
IOL Output 3.0V -1 1 -1 2 0.004 },lA VIN = OV, VCC
Leakage 5.5V 1 1 1 2 0004 pA Vjy=0V, Voo
IR Reset Input 3.0v -20 -130 -18 -130 -60 MA
Current 5.5V 20 -180 -18 -180 -85 pA
lcc Supply 3.0V 20 20 7 mA @ 16 MHz 4
Current 5.5V 25 25 20 mA @ 16 MHz 4
3.0v 15 15 5 mA @ 12 MHz 4
5.6V 20 20 15 mA @ 12 MHz 4
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Z86C33/C43
CMOS Z8® MCU Consumer Controller Processor

Zilog
AC CHARACTERISTICS (Continued)
Note Ta=-0°C to 70°C Ta = 40°C to +105°C
[3] 12 MHz 16 MHz 12 MHz 16 MHz
No  Symbol Parameter Vec Min Max Min Max Min Max Min Max Units Notes
19 TdDs(DM) /DS Rise to DM 3.0 45 35 45 35 ns 2
Valid Delay 55 45 35 45 35 ns 2
20 ThDS(AS) /DS Validto Address 3.0 45 35 45 35 ns 2
Valid Home Time 556 45 35 45 35 ns

Notes:

1. When using extended memory timing add 2 TpC.

2. Timing numbers given are for minimum TpC.

3. The V¢ voltage specification of 3.0V guarantees 3.3V + 0.3V, and the Vpp, voltage specification of 5.5V guarantees 5.0V + 0.5V.
Standard Test Load

All timing references use 0.7 V¢ for a logic 1 and 0.2 V¢ for a logic 0.
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Z86C33/C43
Zilog CMOS 28® MCU Consumer Controller Processor

Additional Timing Diagram

Clock

IRQN

Clock
Setup

Stop
Mode
Recovery
Source

Figure 9. Additional Timing
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Z86C33/C43

Zilog CMOS z8® MCU Consumer Controller Processor
Note Tp = 0°C to +70°C Tp =4 0°C to +105°C
[3] 12 MHz 16 MHz 12 MHz 16 MHz
No Symbol Parameter Vcc Min Max Min Max Min Max Min Max Units Notes
13 TPOR Power-On Reset 30v 3 24 3 24 3 25 3 25 ms

Delay 55V 15 13 15 13 1 14 1 14  ms

Notes: :

1.

NN

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

Interrupt request via Port 3 (P31-P33).

Interrupt request via Port 3 (P30).

SMR-D5 = 0.

Reg. WDTMR.

The V¢ voltage specification of 3.0V guarantees 3.3V £ 0.3V, and the Vpp voltage specification of 5.5V guarantees 5.0V + 0.5V.
Standard Oscillator mode, Pcon RegD7=1.

Maximum frequency for external XTAL Clock is 4MHz when using low EMI oscillator mode, Pcon Reg D7=0.
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Z86C33/C43

CMOS z8%® MCU Consumer Controller Processor Zilog
AC ELECTRICAL CHARACTERISTICS
Additional Timing Table (Divide-By-One Mode, SCLK/TCLK = XTAL)
Tpo=0°Cto Tp =40°C to
+70°C +105°C
Vee 8 MHz 8 MHz
No Symbol Parameter Note[6] Min Max Min Max Units Notes
1 TpC Input Clock Period 3.0v 250 DC 250 DC ns 1,7,8
5.5V 250 DC 250 DC ns 1,7,8
3.0V 125 DC 125 DC ns 1,7
5.5V 125 DC 1256 DC ns 1,7
2 TrC,TfC Clock Input Rise 3.0V 25 25 ns 1,7
& Fall Times 5.5V 25 25 ns 1,7
3  TwC Input Clock Width 3.0V 125 125 ns 1,7,8
5.5V 125 125 ns 1,7,8
3.0V 62 62 ns 1,7
5.5V 62 62 ns 1,7
4  TwTinL Timer Input Low Width 3.0v 100 100 ns 1,7
5.5V 70 70 ns 1,7
5 TwTinH Timer Input High Width 3.0v  3TpC 3TpC 1,7
5.5V 3TpC 3TpC 1,7
6  TpTin Timer Input Period 3.0v 4TpC 4TpC 1,7
55V 4TpC 4TpC 1,7
7  TiTin, Timer Input Rise 3.0V 100 100 ns 1,7
TfTin & Fall Timer 5.5V 100 100 ns 1,7
8A TwliL Int. Request Low Time 3.0V 100 100 ns 1,2,7
5.5V 70 70 ns 1,2,7
8B TwiL Int. Request Low Time 3.0v 3TpC 3TpC 1,3,7
5.5V 3TpC 3TpC 1,3,7
9 TwlH Int. Request Input 3.0V 3TpC 3TpC 1,2,7
High Time 55V 3TpC 2TpC 1,2,7
10  Twsm Stop-Mode Recovery 3.0V 12 12 ns 4
Width Spec 5.5V 12 12 ns 4
11 Tost Oscillator Startup Time 3.0V 5TpC 5TpC 4,9
5.5V 5TpC 5TpC 4,9
Notes:
1. Timing Reference uses 0.7 V¢ for a logic 1 and 0.2 Vg for a logic 0.
2. Interrupt request via Port 3 (P31-P33).
3. Interrupt request via Port 3 (P30).
4. SMR-D5 = 1, POR STOP Mode Delay is on.
5. Reg. WDTMR.
6. The Vg voltage specification of 3.0V guarantees 3.3V £ 0.3V, and the Vpp voltage specification of 5.5V guarantees 5.0V + 0.5V.
7. SMRD1=0.
8. Maximum frequency for external XTAL clock is 4 MHz when using low EMI Oscillator mode Pcon Reg.D7=0.
9. For RC and LC oscillator, and for oscillator driven by clock driver.
18 PRELIMINARY DS9728X1201



286C33/C43
CMOS 28% MCU Consumer Controller Processor Zilog

AC ELECTRICAL CHARACTERISTICS
Handshake Timing Table

Ta=0°Cto +470°C T, = —40°C to +105°C
Vec 12MHz 16MHz 12MHz 16 MHz

Direction
No Symbol Parameter Note [1] Min Max Min Max Min Max Min Max Data
1 TsDI(DAV) Data In Setup Time 3.0V 0 0 0 0 IN
55V 0 0 0 0 IN
2  ThDI(RDY) Data In Hold Time 30V 0 0 0 0 IN
55V 0 0 0 0 IN
3 TwDAV Data Available Width 3.0V 155 155 155 155 IN
55V 110 110 110 110 IN
4  TdDAVI(RDY) DAV Fall to RDY Fall 3.0V 0 0 0 0 IN
Delay 5.5V 0 0 0 0 IN
5  TdDAVId(RDY) DAV Out to DAV Fall 3.0V 120 120 120 120 IN
Delay 5.5V 80 80 80 80 IN
6 RDYOd(DAV)  RDY Rise to DAV Fall 30v 0 0 0 0 IN
Delay 55V 0 0 0 0 IN
7  TdDO(DAV) Data Out to DAV Fall 3.0V 42 31 42 31 ouT
Delay 55V 42 31 42 31 ouT
8 TdDAVO(RDY) DAV Fall to RDY Fall 3.0V 0 0 0 0 ouT
Delay 55V 0 0 0 0 ouT
9 TdRDYO(DAV) RDY Fall to DAV Rise 3.0V 160 160 160 160 ouT
Delay 5.5V 115 115 115 1156 ouT
10 TwRDY RDY Width 3.0V 110 110 110 110 ouT
55V 80 80 80 80 ouT
11 TdRDYOd(DAV) RDY Rise to DAV Fall 3.0V 110 110 110 110 ouT
Delay 5.5V 80 80 80 80 ouT

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

2. The V¢ voltage specification of 3.0V guarantees 3.3V £ 0.3V and the Vpp voltage specification of 5.5V guarantees 5.0V + 0.5V.

ROM Mask options available:

Enable ROM Protect

Enable RAM Protect

RC or Crystal Clock Source

WDT automatically enabled after reset.
Enable autolatches

O~
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Zilog

286C33/C43
CMOS Z8® MCU Consumer Controller Processor

PIN FUNCTIONS

/ROMless (input, active Low). This pin, when connected to
GND, disables the internal ROM and forces the device to
function as a Z86C90 ROMless Z8. (Note that, when left
unconnected or pulled High to V¢, the device functions
normally as a Z8 ROM version) Not available on Z86C33.

Note: When using in ROM Mode in High EMI (noisy) envi-
ronment, the ROMiess pins should be connected directly
to Vcc.

/DS (output, active Low). Data Strobe is activated once for
each external memory transfer. For a READ operation,
data must be available prior to the trailing edge of /DS. For
WRITE operations, the falling edge of /DS indicates that
output data is valid. Not available on Z86C33.

/AS (output, active Low). Address Strobe is pulsed once at
the beginning of each machine cycle for external memory
transfer. Address output is from Port 0/Port 1 for all exter-
nal programs. Memory address transfers are valid at the
trailing edge of /AS. Under program control, /AS is placed
in the high-impedance state along with Ports 0 and 1, Data
Strobe, and Read/Write. Not available on Z86C33.

XTAL1 Crystal 1 (time-based input). This pin connects a
parallel-resonant crystal, ceramic resonator, LC, or RC
network, or an external single-phase clock to the on-chip
oscillator input.

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

R/I/W (output, write Low). Read/Write, the R//W signal is
Low when the Z86C33/43 is writing to the external pro-
gram or data memory. Not available on Z86C33.

Port 0 (PO0-PQ7). Port 0 is an 8-bit, bidirectional, CMOS-
compatible port. These eight I/O lines are configured un-
der software control as a nibble I/O port (P03-P00 in-
put/output and PO7-P04 input/output), or as an address
port for interfacing external memory. The input buffers are
Schmitt-triggered and nibble-programmed as outputs and
can be globally programmed as either push-pull or open-
drain. Low EMI output buffers can be globally programmed
by the software. Port 0 is placed under handshake control.
In this configuration, Port 3, lines P32 and P35 are used as
the handshake control /DAVO and RDY0. Handshake sig-
nal direction is dictated by the I/O direction (input or output)
of Port 0 of the upper nibble P04-P07. The lower nibble
must have the same direction as the upper nibble.

For external memory references, Port 0 provides address
bits A11-A8 (lower nibble) or A15-A8 (lower and upper nib-
ble) depending on the required address space. If the ad-
dress range requires 12 bits or less, the upper nibble of
Port 0 can be programmed independently as 1/O while the
lower nibble is used for addressing. If one or both nibbles
are needed for 1/0O operation, they are configured by writ-
ing to the Port 0 mode register.

In ROMIiess mode, after a hardware reset, Port 0 is config-
ured as address lines A15-A8, and extended timing is set
to accommodate slow memory access. The initialization
routine can include reconfiguration to eliminate this ex-
tended timing mode. (In ROM mode, Port 0 is defined as
input after reset.)

Port 0 is set in the High-Impedance Mode if selected as an
address output state along with Port 1 and the control sig-
nals /AS, /DS, and R//W (Figure 12).

DS9728X1201
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Z86C33/C43

CMOS z8® MCU Consumer Controller Processor Zilog
PIN FUNCTIONS (Continued)
Port 0
Z86033/43 (/O orA15 - A8)
MCU
-— Handshake Controls
/DAVO and RDYO
— (P32 and P35)
Open-Drain -
OEN Dc ) :t
PAD
$
Out
1.5 -4 23 Hysteresis @ VCC = 5.0V
In ﬁ]
I "i
I | Auto Latch
I | (mask option)
| R=500KQ :
Figure 12. Port 0 Configuration
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Z86C33/C43
CMOS 28® MCU Consumer Controller Processor

Zllog

PIN FUNCTIONS (Continued)

Port 2 (P27-P20). Port 2 is an 8-bit, bidirectional, CMOS-
compatible 1/O port. These eight I/O lines are configured
under software control as an input or output, independent-
ly. Port 2 is always available for 1/O operation. The input
buffers are Schmitt-triggered. Bits programmed as outputs
may be globally programmed as either push-pull or open-
drain. Low EMI output buffers can be globally programmed
by the software.

Port 2 may be placed under handshake control. In this
Handshake Mode, Port 3 lines P31 and P36 are used as
the handshake controls lines /DAV2 and RDY2. The hand-
shake signal assignment for Port 3 lines P31 and P36 is
dictated by the direction (input or output) assigned to bit 7,
Port 2 (Figure 14).

MCU

Z86C33/43 [«tlf—P

Port 2 (I/O)

Handshake Controls

/DAV2 and RDY2
(P31 and P36)

Open Drain

OEN

Out

1.5 2.3 Hysteresis @ Vog = 5.0V.

|

[

| —%]%I—
| R=500KQ

Auto Latch
(mask option)

Figure 14. Port 2 Configuration
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Z86C33/C43
CMOS Z8® MCU Consumer Controller Processor

Zilog

PIN FUNCTIONS (Continued)

/RESET (input, active Low). Initializes the MCU. Reset is
accomplished either through Power-On Reset, Watch-Dog
Timer reset, STOP-Mode Recovery, or external reset. Dur-
ing Power-On Reset and Watch-Dog Reset, the internally
generated reset is driving the reset pin Low for the POR
time. Any devices driving the reset line must be open-
drain to avoid damage from a possible conflict during
reset conditions. RESET does depend on oscillator
operating to achieve full reset conditions except a per-
manently enabled WDT reset. Pull-up is provided inter-
nally.

Note: /RESET pin is not available on Z86C33.

After the POR time, /RESET is a Schmitt-triggered input.
During the reset cycle, /DS is held active Low while /AS cy-
cles at a rate of TpC/2. Program execution begins at loca-
tion 000C (HEX), after the RST is released. For Power-On
Reset, the reset output time is TPOR ms.

Once program execution begins, /AS and /DS toggles only
for external memory accesses. The Z86C33/43 does not
reset WDTMR, SMR, P2M, PCON, and P3M registers on
a Stop-Mode Recovery operation or from a WDT reset out
of STOP Mode.

a— P31
- ——— P32
286C33/43 |-—— P33 Port 3
- P34 (/0 or Control)
_> P35
Auto Latch
(mask option)
R = 500K Q
3 - P30 Data
P30 2 T Latch IRQ3
R247 = P3M
1 =Analog
I I 0 = Digital
DIG. £
PSJ (AN1) IRQ2, T|N, P31 Data Latch
4 + =
AN. |
1
— - 1
1
LY
P32 (AN2) |RQO, P32 Data Latch
; + I
1
Psg (REF) } i
’ ;
From stop,Mode .\_o {RQ1, P33 Data Latch
Recovery Source |_°

L 4

Figure 15. Port 3 Configuration
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Zilog

Z86C33/C43
CMOS 28® MCU Consumer Controller Processor

P31

P32

P34 OUT —-—o\
_— 4 had

—

REF (P33)

P37 OUT

=P

REF (P33)

)

PCON

e ——————————

1

[oo]

{>,_

P34

b

P37

{>,_

0 P34, P37 Standard Output
1 P34, P37 Comparator Output

Figure 16. Port 3 Configuration

|

PAD

PAD
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Z86C33/C43
CMOS 8% MCU Consumer Controller Processor

Zilog

FUNCTIONAL DESCRIPTION (Continued)

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 action disables all subsequent interrupts,
saves the Program Counter and Status Flags, and then
branches to the program memory vector location reserved
for that interrupt.

All Z86C33/43 interrupts are vectored through locations in
the program memory. This memory location and the next
byte contain the 16-bit address of the interrupt service rou-
tine 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.

An interrupt resulting from AN1 is mapped into IRQ2, and
an interrupt from AN2 is mapped into IRQO. Interrupts
IRQ2 and IRQO may be rising, falling, or both edge trig-
gered, and are programmable by the user. The software
may poll to identify the state of the pin. When in analog
mode, the IRQ1 is generated by the Stop-Mode Recovery
source selected by SMR Reg. bits D4,D3,D2, or SMR2
D1or DO.

Programming bits for the Interrupt Edge Select is located
in the IRQ Register (R250), bits D7 and D6. The configu-
ration is shown in Table 7.

Table 7. 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 Z86C33/43 on-chip oscillator has a high-gain,
paraliel-resonant amplifier for connection to a crystal, LC,
RC, ceramic resonator, or any suitable external clock
source (XTAL1 = Input, XTAL2 = Output). The crystal
should be AT cut, 16 MHz max., with a series resistance
(RS) of less than or equal to 100 Ohms when counting
from 1 MHz to 16 MHz.

The crystal should be connected across XTAL1 and
XTAL2 using the vendor's recommended capacitor values
from each pin directly to the device Ground pin to reduce
Ground noise injection into the oscillator. The RC oscillator
option is mask-programmable on the Z86C33/43 and is
selected by the customer at the time when the ROM code
is submitted. (Note that the RC option is available up to 8
MHz.) The RC oscillator configuration must be an external
resistor connected from XTAL1 to XTAL2, with a frequen-
cy-setting capacitor from XTAL1 to Ground (Figure 24).

Note: For better noise immunity, the capacitors should be
tied directly to the device Ground pin (Vsg).
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Z286C33/C43
CMOS Z8® MCU Consumer Controller Processor

Zilog

FUNCTIONAL DESCRIPTION (Continued)

SMR (FH) 0B

|D7| D6| D5| D4| |:>3| Dzl D1|Do|

I— SCLK/TCLK Divide-by-16
0 OFF**
1 ON

External Clock Divide by 2
0 SCLK/TCLK =XTAL/2*
1 SCLK/TCLK =XTAL

000
001
010
on

100
101
10

STOP-Mode Recovery Source

POR Only and/or External Reset*
P30

P31

P32

P33

P27

P2 NOR 0-3

111 P2 NOR 0-7

Stop Delay

0 OFF
1 ON*

Stop Recovery Level

0 Low
1 High

* Default setting after RESET.

Stop Flag (Read only)
0 POR*

1 Stop Recovery
Note: Not used in conjunction with SMR2 Source

* * Default setting after RESET and STOP-Mode Recovery.

Figure 26. Stop-Mode Recovery Register
(Write Only Except Bit D&, Which Is Read Only)

SMR2 (OF) DH

D7| D6y D5| D4| D3} D2] D1] DO

Stop-Mode Recovery Source 2

00 POR only*

01 AND P20,P21,P22,P23

10 AND P20,P21,P22,P23,P24,
P25,P26,P27

Reserved (Must be 0)

Note: Not used in conjunction with SMR Source

Figure 27. Stop-Mode Recovery Register 2
(OF) DH: Write Only)

38
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Zilog

Z86C33/C43

CMOS Z8%® MCU Consumer Controller Processor

/Reset
4F(i:llt:k /Clear 18 Clock RESET
CLK Generator RESET
WDT Select I
(WDTMR) { woT TP sELEcT |
CLK Source
Select
(WDTMR)
XTAL M 5msPOR 5ms 15ms 25ms 100ms
U oK WDT/POR Counter Chain
Internal X JCLR
RC OSC.

2V Operating
VDD Voltage Det.
Vv

/WDT

From Stop
Mode
Recovery
Source

Stop Delay
Select (SMR)

D O

L..3

Figure 30. Resets and WDT

Internal
/RESET
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Z86C33/C43
CMOS z8® MCU Consumer Controller Processor

Zilog

FUNCTIONAL DESCRIPTION (Continued)

WDT Time Select. (D0,D1). Selects the WDT time period
and is configured as shown in Table 10.

Table 10. WDT Time Select

Timeout of Timeout of
D1 DO Internal RC OSC System Clock
0 0 3.5 ms min 128 SCLK
0 1 7 ms min 256 SCLK
1 0 14 ms min 512 SCLK
1 1 56 ms min 2048 SCLK
Notes:

SCLK = system bus clock cycle
The default on reset is 15 ms.
Values given are for Voo = 5.0V.

WDTMR During HALT (D2). This bit determines whether
or not the WDT is active during HALT Mode. A 1 indicates
active during HALT. The default is 1.

WDTMR During STOP (D3). This bit determines whether
or not the WDT is active during STOP Mode. Since XTAL
clock is stopped during STOP Mode, the on-board RC
must be selected as the clock source to the POR counter.
A 1 indicates active during STOP. The default is 1.

Note: If permanent WDT is selected, the WDT will run in
all modes and can not be stopped or disabled if the on
board RC oscillator is selected as the clock source for
WDT.

Clock Source for WDT (D4). This bit determines which
oscillator source is used to clock the internal POR and
WDT counter chain. If the bit is 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.

WDTMR Register Accessibility. The WDTMR register is
accessible only during the first 60 internal system clock cy-
cles from the execution of the first instruction after Power-
On Reset, watch dog reset or a Stop-Mode Recovery. Af-
ter this point, the register cannot be modified by any
means, intentional or otherwise. The WDTMR cannot be
read and is located in bank F of the Expanded Register
Group at address location OFH (Figure 30).

Note: The WDT can be permanently enabled (automati-
cally enabled after reset) through a mask programming op-
tion. The option is selected by the customer at the time of
ROM code submittal. In this mode, WDT is always activat-
ed when the device comes out of reset. Execution of the
WDT instruction serves to refresh the WDT time-out peri-
od. WDT operation in the HALT and STOP Modes is con-
trolled by WDTMR programming. If this mask option is not
selected at the time of ROM code submission, the WDT
must be activated by the user through the WDT instruction
and is always disabled by any reset to the device.

Low Voltage Protection. An on-board Voltage Compara-
tor checks that Vg is at the required level to ensure cor-
rect operation of the device. Reset is globally driven if Voo
is below the specified voltage (Low Voltage Protection ).
The minimum operating voltage is varying with the temper-
ature and operating frequency, while the Low Voltage Pro-
tection (V| y) varies with temperature only.

The Low Voltage Protection trip voltage (V| y) is less than
3V and above 1.4V under the following conditions.

Maximum (V_y) Conditions:

Case 1: TA = —40°C, +105°C, Internal Clock
Frequency equal or less than 4 MHz
Case 2: TA = —40°C, +85°C, Internal Clock

Frequency equal or less than 6 MHz

Note: The internal clock frequency relationship to the
XTAL clock is dependent on SMR Bit 0 1 setting.

The device functions normally at or above 3.0V under all
conditions. Below 3.0V, the device functions normally until
the Low Voltage Protection trip point (V| y) is reached, for
the temperatures and operating frequencies in Case 1 and
Case 2, above. The device is guaranteed to function nor-
mally at supply voltages above the Low Voltage Protection
trip point. The actual Low Voltage Protection trip point is a
function of temperature and process parameters (Figure
32).
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Z8 CONTROL REGISTERS

PCON (FH) 00H
|D7I DSI 05| D4| 03| Dzl D1| DOI

(-

Comparator Output Port 3
0 P34, P37 Standard Output*
1 P34, P37 Comparator Output

0 Port1 Open Drain
1 Port 1 Push-pull Active*

0 Port 0 Open Drain
1 Port0 Push-pull Active*

0 Port0 Low EMI
1 Port0 Standard”

0 Port1 Low EMI
1 Port1 Standard* t

0 Port2 Low EMI
1 Port2 Standard*

0 Port3 Low EMI
1 Port3 Standard*

Low EMI Oscillator
0 Low EMI
1 Standard*

* Default Setting After Reset
t Must be set to one for Z86C33.

Figure 35. Port Configuration Register (PCON)
(Write Only)

R241 TMR

D7] b6| D5| D4} D3] D2| D1] DO

I—— No Function

Load TO

Disable TO Count
Enable T0 Count

No Function
Load T1

Disable T1 Count
Enable T1 Count

TIN Modes

00 External Clock Input

01 Gate Input

10 Trigger Input
(Non-retriggerable)

11 Trigger Input
(Retriggerable)

TOUT Modes

00 Not Used

01 TO Out

10 T1 Out

11 Internal Clock Out

-0 —O

- 0O

- O

Figure 36. Timer Mode Register
(F14: Read/Write)

R242 T1

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

Ty Initial Value
(When Written)
(Range: 1-256 Decimal
01-00 HEX)
T4 Current Value
(When Read)

Figure 37. Counter/Timer 1 Register
(F2,: Read/Write)

R243 PRE1

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

I— Count Mode

0 T1 Single Pass
1 T1 Modulo N

Clock Source
1 Tlinternal
0 T1iExternal Timing Input
(TIN) Mode

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

Figure 38. Prescaler 1 Register
(F3y: Write Only)

R244 TO

D7| D&| D5] D4| D3] D2| D1| DO

TO Initial Value
(When Written)
(Range: 1-256 Decimal
01-00 HEX)

TO Current Value
(When Read)

Figure 39. Counter/Timer 0 Register
(F4y: Read/Write)
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PRELIMINARY 45



Zilog

286C33/C43
CMOS Z8® MCU Consumer Controller Processor

R250 IRQ
ID7 os| os| p4| o3| p2] o1 DOI

I—— IRQO = P32 Input

IRQ1 = P33 Input
IRQ2 = P31 Input
IRQ3 = P30 Input
IRQ4 = TO
IRQ5 = T1

Inter Edge
P31l P32
P31l P327T
P317T P32}
P31 TLP32T!

Figure 45. Interrupt Request Register
(FAy: Read/Write)

R251 IMR

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

l— 1 Enables IRQO-IRQS

(DO = IRQO)
1 Enables RAM Protect *
1 Enables interrupts

* This option must be selected when ROM code is
submitted for ROM Masking, otherwise this control bit
is disabled permanently.

Figure 46. Interrupt Mask Register
(FBy: Read/Write)

R252 FLAGS

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

‘ I'—— User Flag F1 *
User Flag F2 *

Half Carry Flag

Decimal Adjust Flag

Overflow Flag

Sign Flag

Zero Flag

Carry Flag
* Not affected by reset

Figure 47. Flag Register
(FCH: Read/Write)

R253 RP

D7]D6|D5|D4] D3| D2 Dt DO

I— Expanded Register File

Working Register Pointer

Figure 48. Register Pointer
(FDy: Read/Write)

R254 SPH

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

Stack Pointer Upper
Byte (SP8 - SP15)

Figure 49. Stack Pointer High
(FE,: Read/Write)

R255 SPL

D7] D6| D51 D4§ D3| D2| D1 DO

Stack Pointer Lower
Byte (SPO - SP7)

Figure 50. Stack Pointer Low
(FFy: Read/Write)
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;.045 MAX, x 45°

032

1
oo
-
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[
o0
B
(2]

045 MAX x 45°

Sealing Glass
//

34 l ‘”’%12‘:, ' .
4

Figure 55. 44-Pin LQFP Package Diagram
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