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Z86C33/G43
CMOS z8® MCU Consumer Controller Processor Zilog

PIN DESCRIPTION (Continued)

-/
R/W 1 40 /DS
P25 O 0 P24
P26 O 5 P23
P27 O O P22
P04 O M P21
P05 O M P20
P06 O 3 P03
P14 O A P13
P15 O 3 P12
P07H  DIP40-Pin [P GND
VCC O O P02
P16 O M P11
P17 O 0 P10
XTAL2 o & PO1
XTAL1 O POO
P31 3 P30
P32 O B P36
P33 O O P37
P34 O O P35
/AS 4 20 21 1 /RESET

Figure 4. 40-Pin DIP Assignments

Table 2. 40-Pin Dual-In-Line Package Pin Table 2. 40-Pin Dual-In-Line Package Pin
Identification Identification

Pin# Symbol Function Direction Pin# Symbol Function Direction

1 R//W Read/Write Output 21 /RESET Reset input

2-4 P25-27  Port 2, Pins 5,6,7 In/Output 22 P35 Port 3, Pin 5 Output

5-7 P04-06 Port 0, Pins 4,5,6 In/Output 23 P37 Port 3, Pin 7 Output

8-9 P14-15 Port1, Pins 4,5 In/Qutput 24 P36 Port 3, Pin 6 Output

10 PO7 Port 0, Pin 7 In/Output 25 P30 Port 3, Pin 0 Input

11 Voo Power Supply 26-27 PO00-01  Port 0, Pin 0,1 In/Output

12-13 P16-17 Port 1, Pins 6,7 In/Output 28-29 P10-11 Port1, Pin 0,1 In/Output

14 XTAL2  Crystal, Oscillator Output 30 P02 Port 0, Pin 2 In/Output
Clock 31 GND Ground

15 XTAL1 Crystal, Oscillator Input 32-33 P12-13 Port1,Pin2,3 In/Output
Clock 34 P03 Port 0, Pin 3 In/Output

16-18 P31-33  Port3, Pins 1,2,3 Input 385-39 P20-24 Port2, Pin0,1,2,3,4 In/Output

19 P34 Port 3, Pin 4 Output 40 /DS Data Strobe Output

20 /AS Address Strobe Output

4 PRELIMINARY DS97Z8X1201



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
P26 S P33
P27 = P32
PO4 = P31
L O W W) e oo e L
EEEEEﬁﬁEEgg
>
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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Zilog

Z86C33/C43
CMOS z8® MCU Consumer Controller Processor

ABSOLUTE MAXIMUM RATINGS

Parameter Min Max Units Notes
Ambient Temperature under Bias -40 +105 C

Storage Temperature -65 +150 C

Voltage on any Pin with Respect to Vgg -0.6 +7 \' 1
Voltage on Vpp Pin with Respect to Vgg -0.3 +7 \Y

Voltage on XTAL1 and /RESET Pins with Respect to Vgg -0.6 Vpp+1 Y 2
Total Power Dissipation 1.21 W

Maximum Allowable Current out of Vgg 220 mA
Maximum Allowable Current into Vpp 180 mA
Maximum Allowable Current into an Input Pin -600 +600 HA 3
Maximum Allowable Current into an Open-Drain Pin —600 +600 pA 4
Maximum Allowable Output Current Sinked by Any I/O Pin 25 mA
Maximum Allowable Output Current Sourced by Any I/O Pin 25 mA

Notes:

1. This applies to all pins except XTAL pins and where otherwise noted.
2. There is no input protection diode from pin to Vpp and current into pin is limited to £600 pA

3. This excludes XTAL pins.
4. Device pin is not atan output Low state.

Stresses greater than those listed under Absolute Maxi-
mum Ratings may cause permanent damage to the de-
vice. This is a stress rating only; functional operation of the
device at any condition above those indicated in the oper-
ational sections of these specifications is not implied. Ex-
posure to absolute maximum rating conditions for an ex-
tended period may affect device reliability.

Total power dissipation should not exceed 1.21 W for the
package. Power dissipation is calculated as follows:

Total Power Dissipation = Vpp x [ Ipp — (sum of lgp) ]
+sum of [ (Vpp — VoH) X lonl
+ sum of (VOL X lgL)

DS97Z8X1201
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286C33/C43

Zilog CMOS 28® MCU Consumer Controller Processor
Tpa=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
IALL Auto Latch 3.0v 0.7 8 0.7 10 3 HA OV< VlN < VCC 9
Low Current —55y 14 15 1.4 20 5 BA OV<Vjy<Vgg 9
oy Autolatch 3.0V -0.6 -5 -0.6 -7 -3 pA OV<V<Vee 9
High Current —5 5y 10 -8 1.0 10 6 MA OV<Vp<Voo 9
Vi Ve Low 2.0 3.3 28 V 4 MHz maxInt. 7,15
Voltage CLK Freq.
Protection 22 3.1 28 6 MHz max Int. 7,14
Voltage CLK Freq.
VOH Output High 3.0V Vcc-0.4 Vcc-0.4 3.1 Vv 'OH =-0.5mA
Voltage 50V Vgg0.4 Voo0.4 48 V oy =-05mA
(Low EMI CC CC OH
Mode)
VoL Output Low 3.0V 0.6 0.6 0.2 V loL=1.0mA
Voltage 5.0V 0.4 0.4 0.1 V o =1.0mA
{Low EMI
Mode)

Notes:

1. Typicals are at Vg = 5.0V and 3.3V.

2. GND =0v.

3. The Vpp voltage specification of 3.0V guarantees 3.3V 0.3V with typicals at Vc=3.3V, and the Vpp voltage specification of 5.5V
guarantees 5.0V +0.5V with typicals at Voe-5.0V.

_A
CONOOA

13. Z86C43 only.

14. 0°C to 70°C (standard temperature).
15. —40°C to 150°C (extended temperature).

All outputs unloaded, 1/O pins floating, inputs at rail.
CL1 =CL2 =10 pF.

Same as note [4] except inputs at V.
The Vyy voltage increases as the temperature decreases and will overlap lower V¢ operating region.
Standard Mode (not Low EMI).
Auto Latch (Mask Option) selected.
For analog comparator, inputs when analog comparators are enabled.

11. Clock must be forced Low, when XTAL 1 is clock-driven and XTAL2 is floating.
12. Excludes clock pins.

DS97Z8X1201

PRELIMINARY

11



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



286C33/C43

CMOS Z8® MCU Consumer Controller Processor

Zilog

AC CHARACTERISTICS
Additional Timing Table (SCLK/TCLK = XTAL/2)

Note Ta =0°C to +70°C Tp =—4 0°C to +105°C
3] 12 MHz 16 MHz 12 MHz 16 MHz
No Symbol Parameter Vecc Min Max Min Max Min Max Min Max Units Notes
1 TpC Input Clock Period 3.0V 83 DC 625 DC 83 DC 625 DC ns 1,7
55V 83 DC 625 DC 83 bDC 625 DC ns 1,7
30v 250 DC 250 DC 250 DC 250 DC ns 1,8
58V 250 DC 250 DC 250 DC 250 DC ns 1,8
2 TrC,TfC  Clock Input Rise & 3.0V 15 15 15 15 ns
Fall Times 5.5V 15 15 15 15  ns 1
3  TwC input Clock Width 3.0v 41 31 41 31 ns 1
55V 41 31 41 31 ns 1
3.0v 125 125 125 125 ns 1,8
55V 125 125 125 125 ns 1,8
4  TwTinL  Timer Input Low 3.0v 100 100 100 100 ns 1
Width 55V 70 70 70 70 ns 1
5 TwTinH  Timer Input High 3.0V 5TpC 5TpC 5TpC 5TpC 1
Width 5.5V 5TpC 5TpC 5TpC 5TpC 1
6  TpTin Timer Input Period 3.0V 8TpC 8TpC 8TpC 8TpC 1
5.5V 8TpC 8TpC 8TpC 8TpC 1
7 TrTin, Timer Input Rise & 3.0V 100 100 100 100 ns 1
TfTin Fall Timer 5.5V 100 100 100 100 ns 1
8A TwiL Int. Request Low 3.0v 100 100 100 100 ns 1,2
Time 55V 70 70 70 70 ns 1,2
8B TwiL Int. Request Low 3.0v 5TpC 5TpC 5TpC 5TpC 1,3
Time 5.5V 5TpC 5TpC 5TpC 5TpC 1,3
9 TwlH int. Request Input 3.0V 5TpC 5TpC 5TpC 5TpC 1,2
High Time 5.5V 5TpC 5TpC 5TpC 5TpC 1,2
10  Twsm Stop-Mode 3.0v 12 12 12 12 ns
Recovery Width 55V 12 12 12 12 ns
Spec
11 Tost Oscillator Startup 3.0V 5TpC 5TpC 5TpC 5TpC 4
Time 5.5V 5TpC 5TpC 5TpC 5TpC 4
D1, DO
[Note]
12 Twdt Watch-Dog Timer 3.0V 7 7 7 7 ms 0, 0I[5]
Delay Time 55V 35 35 35 35 ms 0,0[5]
before time-out 30V 14 14 14 14 ms 0,1 5]
5.5V 7 7 7 7 ms 0,1 [5]
3.0v 28 28 28 28 ms 1,0(5]
5.5V 14 14 14 14 ms 1,0([5]
3.0v 112 112 112 112 ms 1,1[5]
5.5V 56 56 56 56 ms 1,1[5)
16 PRELIMINARY DS9728X1201



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 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

24 PRELIMINARY
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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

DS9728X1201
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286C33/C43

CMOS Z8® MCU Consumer Controller Processor Zilog
FUNCTIONAL DESCRIPTION
The Z86C33/43 MCU incorporates the following special
functions to enhance the standard Z8® architecture to pro- 65635
vide the user with increased design flexibility. RO;";%‘%" AM
RESET. The device is reset in one of the following condi- pros
tions:
Location of On-Chip
B Power-On Reset First Byte of ROM
Instruction
. Executed N T-TTTTmTmmmm==-
B Watch-Dog Timer After RESET 12 '
B Stop-Mode Recovery Source 11 IRQ5
® External Reset 10 IRQ5
m Low Voltage Recovery 9 IRQ4
8 IRQ4
Auto Power-On Reset circuitry is built into the Z86C33/43, IRQ3
eliminating the need for an external reset circuit to reset '“t\zg:g:
upon power-up. The internal pull-up resistor is on the Re- (Lower Byte) 6\ IRQ3
set pin, so a pull-up resistor is not required; however, in 5 ™A IRQ2
high EMI (noisy) environment, it is recommended that a
small value pull-up resistor be used. L
uep P Interrupt 4/ IRG2
Note: /RESET pin is not available on Z86C33. Vector 3 IRQ1
(Upper Byte)
Program Memory. The Z86C33/43 addresses up to 4 KB 2 IRQ1
of internal program memory and 60 KB of external memory 1 IRQO
(Figure 18). The first 12 bytes of program memory are re-
served for the interrupt vectors. These locations contain 0 IRQO
six 16-bit vectors that correspond to the six available inter-
rupts. For ROM mode, address 12 to address 4095 con-
sists of on-chip mask-programmed ROM. At addresses Figure 17. Program Memory Map
4096 and greater, the Z86C33/43 executes external pro-
gram memory fetches through Port 0 and Port 1 in Ad-
dress/Data mode.
The 4 KB program memory is mask programmable. A
ROM protect feature prevents “dumping” of the ROM
contents by inhibiting execution of LDC, LDCI, LDE,
and LDEI instructions to Program Memory in external
program mode. ROM look-up tables can be used with
this feature.
The ROM Protect option is mask-programmable, to be se-
lected by the customer when the ROM code is submitted.
28 PRELIMINARY DS89728X1201



Z86C33/C43
CMOS z8® MCU Consumer Controller Processor

Zilog

FUNCTIONAL DESCRIPTION (Continued)

Data Memory (/DM). The Z86C33/43 ROM version can
address up to 60 KB of external data memory beginning at
location 4096. External data memory may be included
with, or separated from, the external program memory
space. /DM, an optional /O function that can be pro-
grammed to appear on pin P34, is used to distinguish be-
tween data and program memory space (Figure 19). The
state of the /DM signal is controlled by the type of instruc-
tion being executed. An LDC opcode references PRO-
GRAM (/DM inactive) memory, and an LDE instruction ref-
erences data (/DM active Low) memory. The user must
configure Port 3 Mode Register (P3M) bits D3 and D4 for
this mode. Available only on Z86C43.

Expanded Register File (ERF). The Z86C33/43 register
file has been expanded to allow for additional system con-
trol registers, and for mapping of additional peripheral de-
vices along with I/O ports into the register address area.
The Z8 register address space RO through R15 has now
been implemented as 16 groups of 16 registers per group
(Figure 18). These register groups are known as the Ex-
panded Register File (ERF). Bits 7-4 of register RP select
the working register group. Bits 3-0 of register RP select
the expanded register group (Figure 18). Three system
configuration registers reside in the Expanded Register
File at Bank F (PCON, SMR, WDTMR). The rest of the Ex-
panded Register is not physically implemented, and is
open for future expansion.

65535
External
Data
Memory
4096
4095
Not Addressable
0
Figure 18. Data Memory Map
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Z86C33/C43
CMOS Z8® MCU Consumer Controller Processor

Zilog

XTAL1

XTAL2

XTALA1
C1 -'I: |
V8S** = D
2T
V&S * =
Ceramic Resonator or LC
Crystal C1,C2=22pF
Ci1,C2=22pF TYP*
f=8MHz L=130uH"*
f=3MHz*

* Preliminary value including pin parasitics
** Device ground pin

XTAL1 __D,_ XTAL1
VSS** =
XTAL2 —| XTAL2
RC External Clock
@ 5V VCC (TYP)
Cl1=44pF*
R=1.90K*
f=6MHz*

Figure 24. Oscillator Configuration

Power-On-Reset (POR). A timer circuit clocked by a ded-
icated on-board RC oscillator is used for the Power-On Re-
set (POR) timer function. The POR time allows Vg and
the oscillator circuit to stabilize before instruction execu-
tion begins.

The POR timer circuit is a one-shot timer triggered by one
of 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 specified as TPOR. Bit 5 of the STOP-
Mode Register determines whether the POR timer is by-
passed after Stop-Mode Recovery (typical for external
clock, RC/LC oscillators).

HALT. HALT turns off the internal CPU clock, but not the
XTAL oscillation. The counter/timers and external inter-
rupts IRQO, IRQ1, IRQ2, and IRQ3 remain active. The de-
vices are recovered by interrupts, either externally or inter-
nally generated. An interrupt request must be enabled and
executed to exit HALT Mode. After the interrupt service
routine, the program continues from the instruction after
the HALT.

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 must execute

a NOP (opcode=FFH) immediately before the appropriate
sleep instruction, i.e.:

FF NOP ; clear the pipeline

6F STOP ; enter STOP Mode
or

FF NOP ; clear the pipeline

7F HALT ; enter HALT Mode

STOP. This instruction turns off the internal clock and ex-
ternal crystal oscillation. It also reduces the standby cur-
rent to 10 pA or less. The STOP Mode is terminated by a
reset only, either by WDT time-out, POR, SMR recovery,
or external reset. This causes the processor to restart the
application program at address 000C (HEX).A WDT time
out in STOP Mode will affect all registers the same as if a
Stop-Mode Recovery occurred via a selected Stop-Mode
Recovery source except that the POR delay is enabled
even if the delay is selected for disable.

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

Port Configuration Register (PCON). The PCON regis-
ter configures the ports individually; comparator output on
Port 3, open-drain on Port 0 and Port 1, low EMI on Ports
0, 1, 2, and 3, and low EMI oscillator. The PCON register
is located in the expanded register file at Bank F, location
00 (Figure 25).
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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)
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SCLK/TCLK Divide-by-16 Select (D0). DO of the SMR
controls a divide-by-16 prescaler of SCLK/TCLK. The pur-
pose of this control is to selectively reduce device power
consumption during normal processor execution (SCLK
control) and/or HALT Mode (where TCLK sources
counter/timers and interrupt logic). This bit is reset to DO =
0 after a Stop-Mode Recovery.

External Clock Divide-by-Two (D1). This bit can elimi-
nate the oscillator divide-by-two circuitry. When this bit is
0, the System Clock (SCLK) and Timer Clock (TCLK) 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 further helps lower EMI (i.e., D7 (PCON) = 0, D1

(SMR}) = 1). The default setting is zero. Maximum external
clock frequency is 4 MHz when SMR Bit D1 = 1 where
SCLK/TCLK = XTAL.

Stop-Mode Recovery Source (D2, D3, and D4). These
three bits of the SMR specify the wake-up source of the
STOP recovery (Figure 28 and Table 8). When the STOP-
Mode Recovery Sources are selected in this register then
SMR2 register bits DO, D1 must be set to zero.

Note: [f the Port 2 pin is configured as an output, this out-
put level will be read by the SMR circuitry.

SMR2 D1 DO
00

VDD SMR2 D1 D0 SMR2 D1 D0

P20 P20

P23 P27

SMR D4 D3 D2
000

SMR D4 D3 D2 SMR D4 D3 D2 SMR D4 D3 D2 SMR D4 D3 D2 SMR D4 D3 D2

vDD

00 1 10 0 10 1 110 111
01 0
P20 P20

P30 011

P31 P33 P27

P32

P23 P27
To POR
D RESET
Stop-Mode Recovery Edge
Select (SMR)
To P33 Data
Latch and IRQ1
MUX o
P33 From Pads
|
Digital/Analog Mode
Select (P3M)
Figure 28. Stop-Mode Recovery Source
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V ) Device Functionalit
(\bﬁg) 3.80 (SCLK Frequency)y

6 MHz 4 MHz
3.60
3.40
3.20 \\
3.00 \
‘\\\~\\; Wy pical)
2.80 o~
2.60 \\\ y
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2.40 N
60 -40 -20 O 20 40 60 80 100 120 140
Temperature (°C)

Figure 31. Typical Z86C33/43 Low Voltage Protection vs Temperature
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Zilog

EXPANDED REGISTER FILE CONTROL REGISTERS

SMR (FH) 08
|D7| D6| DSI D4| D3| 02| D1IDOI

L— scuroLk pivide-by-16
0 OFF**
1 ON

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

e STOP-Mode Recovery Source
000 POR Only and/or External Reset*
001 P30
010 P3t
011 P32
100 P33
101 P27
110 P2NOR 0-3
111 P2 NOR 0-7
Stop Delay
0 OFF
1 ON*

Stop Recovery Level

0 Low*

1 High

Stop Flag (Read only)
0 POR*

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

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

Figure 32. Stop-Mode Recovery Register
(Write Only Except Bit D7, Which Is Read Only)

SMR2 (OF) DH
|D7| DSI Ds| D4| Dsl Dzl 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 33. Stop-Mode Recovery Register2

WDTMR (F) OF
|o7] o] o5 p4| b3} b2| o1] oo}

L WDTTAP INTRCOSC System Clock
00 35ms 128 SCLK
01+ 10 ms 256 SCLK
10 14 ms 512 SCLK
1 56 ms 2048 SCLK

WDT During HALT
0 OFF
1 ON™
—————msee WDT During STOP
0 OFF
1 ON*
XTAL1/INT RC Select for WDT
0 On-Board RC *
1 XTAL

Reserved (Must be 0)

* Default setting after RESET

Figure 34. Watch-Dog Timer Mode Register
(Write Only)

44 PRELIMINARY

DS97Z8X1201



Zilog

Z86C33/C43
CMOS 28® MCU Consumer Controller Processor

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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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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20 1
e e e e e e el e e e e e el a el el o T T = .
aelelwll. anl SYMBOL MILLIMETER INCH
MIN MAX MIN MAX
Al 0.51 1,02 .020 040
C £l A2 3.18 3.94 125 .155
B 0.38 0.53 015 021
B1 1.02 1.52 040 .060
C 0.23 0.38 .009 018
ﬁmﬁ#ﬂ 2 _— D 52,07 | 52.58 ]2.050 }2.070
£ 15.24 15.75 .600 620
D E1 13.59 14.22 535 560
[} 2.54 TYP 100 TYP
A 15.49 16,76 .610 660
1) L 3.05 3.81 .120 .150
{ Q1 1.52 | 191 | .060 | .075
S 1.52 2,29 .080 .090
l_‘ [ A —
CONTROLLING DIMENSIONS : INCH c
o A ————

Figure 53. 40-Pin DIP Package Diagram

e A
1
D -] Al
e n 0667051
45° 0267020
6 1 40 J____
oooanooaooonon
I ‘ [ -] =
039 _[ 5 g
i La13/1067 Zx
i 0487042 z .
1] o
b B € _{ B b2 ze
1] & -
i , g
FO
: S 8
029 \
- R Ll4/064
1045/.025
SYMBOL | MILLIMETER INCH
NOTES:! MIN MAX MIN MAX
siomoe pogoa e, [ T Taw Lo T
3. DIMENSION & _ MM__ ’ ' al 2.4( 292 | .095| 115
INCH D/E 1740 | 1765 | 685 £95
pivEl | 1651 | 1666 | 650 | 656
D2 15.24 | 1600 | .600 630
2 127 TYP 050 TYP

Figure 54. 44-Pin PLCC Package Diagram
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