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286C33/C43
CMOS z8%® MCU Consumer Controller Processor Zilog

GENERAL DESCRIPTION (Continued)

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

Connection Circuit Device
Power VCC VDD
Ground GND Vgg
(C43 Only)
(1)”1“’1‘“1 l'j‘pl“l \I;c GID XTAL /AS /DS RIW /RESET
Machine
Port 3 (:_ . T > Timing & Inst.
il Control
RESET
Counter/ A WDT, POR
Timers (2) N— ALU ﬁ
FLAG
Interrupt | 4| Prg. Memory
Control N— 4K
Register 1 T
TwoAnalog |4 Pointer
Comparators Ny Program
Register File Counter
7S T

f RS '

Port 2 Porto A + > Port 1

mm 38

1o Addressor /O = =====------- '
(Bit Programmable) (Nibble Programmable) Address/Data or /O
(Byte Programmable)

(C43 Only)

Figure 1. Functional Block Diagram
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Z286C33/C43

Zilog CMOS z8® MCU Consumer Controller Processor
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Figure 5. 44-Pin PLCC Pin Assignments
Table 3. 44-Pin PLCC Pin Identification Table 3. 44-Pin PLCC Pin Identification
Pin# Symbol Function Direction Pin# Symbol Function Direction
1-2 GND Ground 27 XTAL2 Crystal, Oscillator Clock Output
3-4 P12-13  Port 1, Pins 2,3 In/Output 28 XTALA Crystal, Oscillator Clock Input
5 P03 Port 0, Pin 3 In/Output 29-31 P31-33 Port 3, Pins 1,2,3 Input
6-10 P20-24 Port 2, Pins 0,1,2,3,4 In/Output 32 P34 Port 3, Pin 4 Output
11 /DS Data Strobe Output 33 /AS Address Strobe Output
12 N/C Not Connected 34 R//RL ROM/ROMless Control  Input
13 RI/W Read/Write Output 35 /RESET Reset Input
14-16 P25-27  Port 2, Pins 5,6,7 In/Output 36 P35 Port 3, Pin 5 Output
17-19 P04-06  Port 0, Pins 4,5,6 In/Output 37 P37 Port 3, Pin7 Output
20-21  P14-15  Port 1, Pins 4,5 In/Output 38 P36 Port 3, Pin 6 Output
22 P07 Port 0, Pin 7 In/Output 39 P30 Port 3, Pin 0 Input
23,24 Vg Power Supply 40-41 PO00-01 Port 0, Pins 0,1 In/Output
25-26 P16-17  Port 1, Pins 6,7 In/Output 42-43 P10-11  Port 1, Pins 0,1 In/Output
44 P02 Port 0, Pin 2 In/Output
DS9728X1201 PRELIMINARY 5



286C33/C43

CMOS z8® MCU Consumer Controller Processor Zilog
PIN DESCRIPTION (Continued)
P21 0 P30
P22 0 P36
P23 D P37
P24 = Pas
Ds 0 /RESET
NG O RYRL
R 0 JAS
P25 0 P34
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P27 = P32
PO4 = P31
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>
Figure 6. 44-Pin LQFP Pin Assignments
Table 4. 44-Pin LQFP Pin Identification Table 4. 44-Pin LQFP Pin Identification
Pin# Symbol Function Direction Pin# Symbol Function Direction
1-2 P05-06  Port 0, Pins 5,6 In/Output 21 P36 Port 3, Pin 6 Output
3-4 P14-15 Port 1, Pins 4,5 In/Output 22 P30 Port 3, Pin 0 Input
5 PO7 Port 0, Pin 7 in/Output 23-24 P00-01 Port 0, Pins 0,1 In/Output
6-7 Vee Power Supply 25-26 P10-11 Port 1, Pins 0,1 In/Output
8-9 P16-17 Port1Pins 6,7 In/Output 27 P02 Port 0, Pin 2 In/Output
10 XTAL2  Crystal, Oscillator Clock Output 28-29 GND Ground
11 XTALA1 Crystal, Oscillator Clock Input 30-31 P12-13  Port 1, Pins 2,3 In/Output
12-14 P31-33  Port3,Pins 1,2,3 Input 32 P03 Port 0, Pin 3 In/Output
15 P34 Port 3, Pin 4 Output 33-37 P20-24 Port 2, Pins 0,1,2,3,4 In/Output
16 /IAS Address Strobe Output 38 /DS Data Strobe Output
17 R/RL  ROM/ROMIess Control Input 39 NC Not Connected
18 JRESET Reset Input 40 R//W Read/Write Output
19 P35 Port 3, Pin 5 Output 4143 P25-27 Port 2, Pins 5,6,7 In/Output
20 P37 Port 3, Pin 7 Output 44 P04 Port 0, Pin 4 In/Output
6 PRELIMINARY DS9728X1201
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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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286C33/C43
CMOS 28® MCU Consumer Controller Processor Zilog

DC ELECTRICAL CHARACTERISTICS (Continued)

Ta=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
lce Standby 3.0v 4.5 4.5 2.0 mA Vin=0V,Voc 4
Current @ 16 MHz
(HALT Mode) 5 gy 8 8 37 mA Viy=0V,Voc 4
@ 16 MHz
3.0V 3.4 3.4 1.5 mA Clock Divide-by-4
16 @ 16 MHz
5.5V 7.0 7.0 29 mA Clock Divide-by-4
16 @ 16 MHz
'CC2 Standby 3.0V 8 8 2 HA VIN =0V, VCC 6,11
Current WDT is not
(STOP Running
Mode) 5.5V 10 10 4 PA Vi =0V,Vog 6,11
WDT is not
Running
3.0v 500 600 310 HA V|y=0V,Voe 6,11,
WDT is Running 14
5.5V 800 1000 600 HA Viy=0V,Vee 6,11,
WDT is Running 14
VicR  Input 3.0v 0 Vee-1.0V 0 Vee-1.5V v 10
ag’:énon 5.5V 0 VooV 0 Vo158V Vv 10
Voltage
Range
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_ Z86C33/C43
Zilog CMOS z8%® MCU Consumer Controller Processor

AC CHARACTERISTICS
External I/O or Memory Read and Write Timing Table (C43 Only) (SCLK/TCLK = XTAL/2)

Note Tp=—0°C to 70°C Tp = ~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
1 TdA(AS) Address Validto/AS 3.0 35 25 35 25 ns 2
Rise Delay 55 35 25 35 25 2
2 TdAS(A) /AS Rise to Address 3.0 45 35 45 35 ns 2
Float Delay 55 45 35 45 35 ns 2
3 TdAS(DR) /AS Rise to Read 3.0 250 180 250 180 ns 1,2
Data Req'd Valid 5.5 250 180 250 180 ns 2
4  TwAS /AS Low Width 30 55 40 55 40 ns 2
55 55 40 55 40 ns 2
5 TdAS(DS) Address Float to 3.0 0 0 0 0 ns
/DS Fall 55 0 0 0 0 ns
6 TwDSR /DS (Read) Low 3.0 200 135 200 135 ns 1,2
Width 55 200 135 200 135 ns 1,2
7  TwDSW /DS (Write) Low 3.0 110 80 110 80 ns 1,2
Width 55 110 80 110 80 ns 1,2
8 TdDSR(DR) /DS Fallto Read Data 3.0 150 75 150 75 ns 1,2
Reqd Valid 5.5 150 75 150 75 ns 1,2
9 ThDR(DS) ReadDatato/DSRise 3.0 0 0 0 0 ns 2
Hold Time 55 0 0 0 0 ns 2
10  TdDS(A) /DS Rise to Address 3.0 45 50 45 50 ns 2
Active Delay 55 55 50 55 50 ns 2
11 TdDS(AS) /DSRiseto/ASFall 3.0 30 35 30 35 ns 2
Delay 55 45 35 45 55 ns 2
12 TdR/W(AS) R/W Validto/AS Rise 3.0 45 25 45 25 ns 2
Delay 55 45 25 45 25 ns 2
13  TdDS(R/W) /DS Rise to R/W 30 45 35 45 35 ns 2
Not Valid 55 45 35 45 35 ns 2
14  TdDW(DSW) Write Data Validto/DS 3.0 55 25 55 25 ns 2
Fall (Write) Delay 55 55 25 55 25 ns 2
15 TdDS(DW) /DS Rise to Write 3.0 45 35 45 35 ns 2
Data Not Valid Delay 55 45 35 45 35 ns 2
16 TdA(DR) Address Valid to Read 3.0 310 230 310 230 ns 1,2
Data Req'd Valid 55 310 230 310 230 ns 1,2
17 TdAS(DS) /AS Rise to /DS 30 65 45 65 45 ns 2
Fall Delay 55 65 45 65 45 ns 2
18 TdDM(AS) /DM Valid to /AS 30 35 30 35 30 ns 2
Fall Delay 55 35 30 35 30 ns 2

DS97Z8X1201 PRELIMINARY 13



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.

14 PRELIMINARY DS9728X1201



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.

DS9728X1201 PRELIMINARY 17



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
22 PRELIMINARY DS9728X1201



Zilog

286C33/C43
CMOS z8® MCU Consumer Controller Processor

Port 1 (P17-P10). Port 1 is an 8-bit, bidirectional, CMOS-
compatible port (Figure 13), with multiplexed Address (A7-
A0) and Data (D7-D0) ports. For the Z86C33/43 ROM de-
vice, these eight I/O lines are programmed as inputs or
outputs, or can be configured under software control as an
Address/Data port for interfacing external memory. The in-
put buffers are Schmitt-triggered and byte-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. Note: Port 1 is not available
on Z86C33 and PO1M Register for Z86C33 must have Bit
D4,D3 set as 00.

Note: Low EMI mode is not supported on the emulator for
Port1. Pcon reg. D4 must be 1.

Port 1 may be placed under handshake control. In this con-
figuration, Port 3, lines P33 and P34 are used as the hand-
shake controls RDY1 and /DAV1 (Ready and Data Avail-
able). Memory locations greater than 4095 are referenced
through Port 1. To interface external memory, Port 1 must
be programmed for the multiplexed Address/Data mode. If
more than 256 external locations are required, Port 0 out-
puts the additional lines.

Port 1 can be placed in the high-impedance state along
with Port 0, /AS, /DS, and R//W, allowing the Z86C33/43 to
share common resources in multiprocessor and DMA ap-
plications.

MCU

Z86C33/43 | I

=== Handshake Controls
=9 (P33 and P34)

Port 1
(/O or AD7 - ADO)

/DAV1 and RDY1

Open Drain

OEN >C

PAD

Out
1.5 €=P 2.3 Hysteresis @ Vo = 5.0V.
In /.a]
N ] I

oy}

2

o

=]

=1

X

L)
J— |

=z>

uto Latch
mask option)

Figure 13. Port 1 Configuration

DS97Z8X1201
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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

DS9728X1201
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Z286C33/C43
CMOS 28® MCU Consumer Controller Processor Zilog

Z8® STANDARD CONTROL REGISTERS

RESET CONDITION
|D7|06| Dsl D4| Da| DZI D1 IDO |

REGISTER
% FF SPL olojojojojo]ojo
REGISTER POINTER 9% FE SPH olololololololo
Lrlefs]sfalo]1]o] % FD RP ofofofo]ofo]o]o
Working Register Expanded Register % FC FLAGS UfUJUjUjuUjujulu
Group Pointer Group Pointer % FB IMR olululululululvu
% FA IRQ ojojojojo]o]o]o
% F9 IPR uluju{ujujujuju
t} %Fs PO1M oft1jojof1jt1]o]|1
*| %F7 P3M ojoJo]ojojo]ofo
*| %Fs P2M M RAREERERERERE
% FS PREQ upujujujujujujo
Z8 Reg. File % F4 T0 ulu]Jujujulujuju
%FF % F3 PRE1 uluJujujulujojo
%FO % F2 T ululuflulu]ujulu
% F1 TMR olojJojojo]o]o]o
% FO Reserved
EXPANDED REG. GROUP (F)
REGISTER RESET CONDITION
J *| 9% (F)OF WDTMR ululujol1]1fo]
- % (F) OE Reserved
%7F I »@mop SMR2 vl ululujujulo]e
% (F) 0C Reserved
*| %mos SMR oloJ1]ofolo]o]o
% (F) 0A Reserved
% (F) 09 Reserved
Reserved % (F) 08 Reserved
% (F) 07 Reserved
% (F) 06 Reserved
%0F % (F) 05 Reserved
%00 % (F) 04 Reserved
% (F) 03 Reserved
% (F) 02 Reserved
% (F) 01 Reserved
Xl % @ o0 PCON MR
Notes:
U = Unknown
.T For Z86C90/C89 (ROMiless) Reset condition: “10110110" EXPANDED REG. GROUP (0)
Wil ot & reset with 3 STOP-Mode Recovery,sxcspt bit 0. REGISTER RESET CONDITION
X Available only on the Z86C43. . % (0) 03 Pa 11111141 ulululu
% (0) 02 P2 vjuju]ujujujuju
X1 %ot P1 uluululu]uulu
% (0) 00 PO vluju]ujujujulu

Figure 19. Expanded Register File Architecture

30 PRELIMINARY DS97Z28X1201



Z286C33/C43
CMOS 28® MCU Consumer Controller Processor

Zilog

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 Vg voltage-specified operating range. It will
not keep its last state from a V| y reset if the Vg drops be-
low 1.8V.

Note: Register Bank EO-EF is only accessed through
working register and indirect addressing modes.

RAM Protect. The upper portion of the RAM’s address
spaces %80F to %EF (excluding the control registers) are
protected from writing. The RAM Protect bit option is
mask-programmable and is selected by the customer
when the ROM code is submitted. After the mask option is
selected, the user activates this feature from the internal
ROM code to turn off/on the RAM Protect by loading either
a 0 or 1 into the IMR register, bit D6. A 1 in D6 enables
RAM Protect.

Stack. The Z86C33/43 external data memory or the inter-
nal register file is used for the stack. The 16-bit Stack
Pointer (R254-R255) is used for the external stack, which
can reside anywhere in the data memory for ROMless
mode, but only from 4096 to 65535 in ROM mode. An 8-bit
Stack Pointer (R255) is used for the internal stack that re-
sides within the 236 general-purpose registers (R4-R239).
SPH is used as a general-purpose register when using in-
ternal stack only. The Z86C33 uses the 8-bit stack pointer
(R255) for internal stack only.

Note: R254 and R255 are set to 00Hex after any reset or
Stop-Mode Recovery.

Counter/Timers. There are two 8-bit programmable
counter/timers (TO-T1), each driven by its own 6-bit pro-
grammable prescaler. The T1 prescaler is driven by inter-
nal or external clock sources; however, the TO prescaler is
driven by the internal clock only (Figure 23).

The 6-bit prescalers can 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 the count, a timer interrupt re-
quest, IRQ4 (TO) or IRQS5 (T1), is generated.

The counters can be programmed to start, stop, restart to
continue, 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 is either the inter-
nal microprocessor clock divide-by-four, or an external sig-
nal input through Port 3. The Timer Mode register config-
ures the external timer input (P31) as an external clock, a
trigger input that can be retriggerable or non-retriggerable,
or as a gate input for the internal clock. The counter/timers
can be cascaded by connecting the TO output to the input
of T1. TIN Mode is enabled by setting R243 PRE1 Bit D1
to 0.

32 PRELIMINARY
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Z286C33/C43
CMOS Z8® MCU Consumer Controller Processor Zilog

Interrupts. The Z86C33/43 has six different interrupts  Register globally or individually enables or disables the six
from six different sources. These interrupts are maskable, interrupt requests.

prioritized (Figure 23) and the six sources are divided as

follows: four sources are claimed by Port 3 lines P33-P30,

and two in counter/timers (Table 6). The Interrupt Mask

IRQO [IRQ2

IRQ1,38,4,5 J ¢

Interrupt

Select

1

IRQ
[TTT] I_}
oo o0 oe ) ‘
LI
IMR
6
//
Gilobal IPR
Interrupt
Enable lL

Interrupt PRIORITY
Request ¢ LOGIC “

Vector Select

Figure 23. Interrupt Block Diagram

Table 6. Interrupt Types, Sources, and Vectors

Vector
Name Source Location Comments
IRQO /DAVO, IRQO 0,1 External (P32), Rise Fall Edge Triggered
IRQ1, IRQ1 2,3 External (P33), Fall Edge Triggered
IRQ2 /DAV2, IRQ2, TIN 4,5 External (P31), Rise Fall Edge Triggered
IRQ3 IRQ3 6,7 External (P30), Fall Edge Triggered
IRQ4 TO 8,9 Internal
IRQ5 T1 10, 11 Internal

34 PRELIMINARY DS9728X1201



Z86C33/C43
CMOS 28® MCU Consumer Controller Processor

Zilog

FUNCTIONAL DESCRIPTION (Continued)

Table 8. Stop-Mode Recovery Source

SMR:432
D4 D3 D2

0

Operation
Description of Action

POR and/or external reset recovery
P30 transition

P31 transition (not in Analog Mode)
P32 transition (not in Analog Mode)
P33 transition (not in Analog Mode)
P27 transition

Logical NOR of P20 through P23
Logical NOR of P20 through P27

—lalalaiolololo

- 21Ol =|—2|lO
= Ol ===l

Stop-Mode Recovery Delay Select (D5). This bit, if High,
enables the TPOR /RESET delay after Stop-Mode Recov-
ery. The default configuration of this bit is 1. If the “fast”
wake up is selected, the Stop-Mode Recovery source
must be kept active for at least 5 TpC.

Stop-Mode Recovery Edge Select (D6). A 1 in this bit po-
sition indicates that a high level on any one of the recovery
sources wakes the Z86C33/43 from STOP Mode. A 0 indi-
cates low-level recovery. The default is 0 on POR (Figure
27). This bit is used for either SMR or SMR2.

Cold or Warm Start (D7). This bit is set by the device
upon entering STOP Mode. A 0 in this bit (cold) indicates
that the device resets by POR/WDT RESET. A 1 in this bit
(warm) indicates that the device awakens by a Stop-Mode
Recovery source. Note: If the Port 2 pin is configured as an
output, this output level will be read by the SMR2 circuitry.

WDTMR (F) OF

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

* Default setting after RESET

Stop-Mode Recovery Register 2 (SMR2). This register
contains additional Stop-Mode Recovery sources. When
the Stop-Mode Recovery sources are selected in this reg-
ister then SMR Register. Bits D2, D3, and D4 must be 0.

Table 9. Stop-Mode Recovery Source

SMR:10 Operation

D1 DO Description of Action

0 0 POR and/or external reset recovery
0 1 Logical AND of P20 through P23

1 0 Logical AND of P20 through P27

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 circuit
is driven by an on-board RC oscillator or external oscillator
from the XTAL1 pin. The POR clock source is selected
with bit 4 of the WDT register (Figure 29).

WDT instruction affects the Z (Zero), S (Sign), and V
(Overflow) flags. The WDTMR must be written to within 64
internal system clocks. After that, the WDTMR is write pro-
tected.

Note: WDT time-out while in STOP-Mode will not reset
SMR, PCON, WDTMR, P2M, P3M, Ports 2 & 3 Data Reg-
isters, but the POR delay counter will still be enabled even
though the SMR stop delay is disabled.

WDTTAP INTRC OSG External Clock

00 5ms 256 TpC
01+ 15 ms 512 TpC
10 25ms 1024 TpC
1 100 ms 4096 TpC

WDT During HALT

0 OFF

1 ON*™

WDT During STOP

0 OFF

1 ON*

XTAL1/INT RC Select for WDT

0 On-Board RC *

1 XTAL

Reserved (Must be 0)

Figure 29. Watch-Dog Timer Mode Register (Write Only)
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Zilog CMOS 28® MCU Consumer Controller Processor
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Figure 31. Typical Z86C33/43 Low Voltage Protection vs Temperature
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Z286C33/C43
CMOS Z8%® MCU Consumer Controller Processor

Zilog

Z8 CONTROL REGISTERS (Continued)

R245 PREO

D7| De} D51 D4] D3| D2| Dt] DO

I— Count Mode

0 TO Single Pass
1 TO0 Modulo N

Reserved (Must be 0)

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

Figure 40. Prescaler 0 Register
(FS4: Write Only)

R246 P2M

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

P20 - P27 I/O Definition
0 Defines Bit as Qutput
1 Defines Bit as Input

Figure 41. Port 2 Mode Register
(F6y: Write Only)

R247 P3M
ID7IDSID5|D4|D3IDZ|D1|DOI

T L

Port 2 Pull-Ups Open Drain
Port 2 Push-Pull Active

P31, P32 Digital Mode
P31, P32 Analog Mode

P32 = Input

P35 = Qutput

P32 = /DAVO/RDYO
P35 = RDY0//DAVO

—_—o =0

o

—

00 P33 = Input
P34 = Output

01 P33 = Input

10 P34 =/DM

11 P33 = /DAVO/RDY0
P34 = RDY1//DAV1

0 P31 = Input (TIN)
P36 = Output (TOUT)

1 P31 =/DAV2/RDY2
P36 = RDY2//DAV2

0 P30 = Input
P37 = Output

Reserved (Must be 0)

Figure 42. Port 3 Mode Register
(F74: Write Only)

R248 PO1M

|D7| D6| D5| D4| D3| DZl D1| DO|

_E—'— P00 - P03 Mode

00 Output
01 Input*
1X A1l -A8

Stack Selection
0 External
1 Internalt*

P10 - P17 Mode
00 Byte Outputt
01 Byte Input*
10 AD7-ADO
11 High-Impedance AD7 - ADO,
/AS, /DS, /R//W, A11 -A8,
A15 -A12, If Selected

External Memory Timing
0 Normal
1 Extended

P04 - P07 Mode

B= For Z86C33 must set 00 Output
2=1 01 input”

D3=0 1X A15-A12
D4=0
*Defauit after reset

Figure 43. Port 0 and 1 Mode Register
(F84: Write Only)

R249 IPR

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

T | L |

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

— |RQ1, IRQ4 Priority (Group C)
0 IRQ1>IRQ4
1 IRQ4 > IRQ1

IRQO, IRQ2 Priority (Group B)
0 IRQ2>IRQ0
1 IRQ0>IRQ2

IRQ3, IRQS Priority (Group A)
0 IRQ5>IRQ3
1 IRQ3>IRQ5

Reserved (Must be 0)

Figure 44. Interrupt Priority Register
(F9y: Write Only)
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Zilog

Preliminary Product Specification

DS97Z8X1201

Precautions

1.

N

© ®

When in ROM Protect Mode, and executing out of
External Program Memory, instructions LDC, LDCI,
LDE, and LDEI cannot read Internal Program Memory

When in ROM Protect Mode, and executing out of
Internal Program Memory, instructions LDC, LDCI,
LDE, and LDEI can read Internal Program Memory.

The device has an oscillator-free WDT reset for the
device pins. When the device is reset from a WDT
timeout, the reset will force the device pins to their
reset default state even if the oscillator is not running.

The Port 3 outputs are reset to High State after Reset,
except after Stop-Mode Recovery, at which time the
outputs remain in the last state.

Extended timing is operable.

P0O/P1/P2/P3 is Low-EMI software programmable.
PO/P1/P2 is software programmable for open-drain.
Expanded register PCON is Write-Only.

WDTMR is writeable only within the first 60 internal
system clocks after Reset. Afterward, the WDTMR is
write protected.

12.
13.

14.

15.

16.

. Device functions down to the V,, threshold. At

temperatures less than 25°C, the V, threshold will rise
to a maximum V,, of 3.6V.

. Low-EMI is 25 percent of standard pull-down output

driver, and 25 percent of standard pull-up output
driver.

There is no clock filter on Reset pin.

Registers FE Hex (SPH) and FF Hex (SPL) are set to
00 Hex after any reset.

When Low EMI OSC is selected (PCON Reg Bit
D7=0), the output drive of /DS, /AS, and R//W will also
be in Low-EMI Mode.

PO1M Reg Bit D4, D3 must be set to 00 Hex for
Z86C33.

Must add a two NOP delay after selecting the P3M bit
D1 to 1 before the comparitor output is valid. IRQO,
IRQ1, and IRQ2 should be cleared in IRQ register
when the comparitor is enabled or disabled to avoid
spurious noise creating a false interrupt.

Pre-Characterization Product:

The product represented by this CPS is newly introduced
and Zilog has not completed the full characterization of the
product. The CPS states what Zilog knows about this
product at this time, but additional features or non-
conformance with some aspects of the CPS may be found,

either by Zilog or its customers in the course of further
application and characterization work. In addition, Zilog
cautions that delivery may be uncertain at times, due to
start-up yield issues.
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Customer Support

For answers to technical questions about the product, documentation, or any other issues with Zilog’s offerings,
please visit Zilog’s Knowledge Base at http://www.zilog.com/kb.

For any comments, detail technical questions, or reporting problems, please visit Zilog’s Technical Support at
http://support.zilog.com.
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