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Z86D73
40/44/48-Pin Low-Voltage IR OTP

Features

Table 1 shows the features of the Z86D73.

Table 1. Features

Device OTP (KB) RAM* (Bytes) I/O Lines Voltage Range

Z86D73 32 236 31 20V-36V

Note: *General purpose

® Low power consumption—40 mW (typical)

®* Three standby modes
— Stop—2 pA (typical)
— Halt—0.8 mA (typical)
— Low voltage
® Special architecture to automate both generation and reception of complex
pulses or signals:

— One programmable 8-bit counter/timer with two capture registers and two
load registers

— One programmable 16-bit counter/timer with one 16-bit capture register
pair and one 16-bit load register pair

— Programmable input glitch filter for pulse reception
® Six priority interrupts

— Three external

— Two assigned to counter/timers

— One low-voltage detection interrupt

®* Low-voltage detection with flag

®* Programmable watch-dog/power-on reset circuits

* Two independent comparators with programmable interrupt polarity
®* Mask selectable pull-up transistors on ports 0, 1, 2

®* Programmable mask options
— Oscillator selection: RC oscillator versus crystal or other clock source
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— Oscillator operational mode: normal high-frequency operation enabled or
32-KHz operation enabled

— Port 0: 0-3 pull-ups

— Port 0: 4-7 pull-ups

— Port 1: 0-3 pull-ups

— Port 1: 4-7 pull-ups

— Port 2: 0-7 pull-ups

— Port 0: 0-3 mouse mode: normal mode (.5Vpp input threshold) versus
mouse mode (.4Vpp input threshold)

) Note: The mask option pull-up transistor has a typical equivalent
resistance of 200 KQ +50% at V=3 V and 450 KQ2 £50% at
VCC=2 V.

General Description

The Z86D73 is an OTP-based member of the MCU family of IR (infrared) micro-
controllers. With 237 bytes of general-purpose RAM and 32 KB of ROM, ZiLOG'’s
CMOS microcontrollers offer fast executing, efficient use of memory, sophisticated
interrupts, input/output bit manipulation capabilities, automated pulse generation/
reception, and internal key-scan pull-up transistors.

The Z86D73 architecture is based on ZiLOG’s 8-bit microcontroller core with an
Expanded Register File to allow access to register-mapped peripherals, input/out-
put (I/0O) circuits, and powerful counter/timer circuitry. The Z8 offers a flexible 1/0
scheme, an efficient register and address space structure, and a humber of ancil-
lary features that are useful in many consumer, automotive, computer peripheral,
and battery-operated hand-held applications.

There are four basic address spaces available to support a wide range of configu-
rations: Program Memory, Register File, Expanded Register File, and External
Memory. The register file is composed of 256 bytes of RAM. It includes 4 1/O port
registers, 16 control and status registers, and 236 general-purpose registers. The
Expanded Register File consists of two additional register groups (F and D).

To unburden the program from coping with such real-time problems as generating
complex waveforms or receiving and demodulating complex waveform/pulses, the
Z86D73 offers a new intelligent counter/timer architecture with 8-bit and

16-bit counter/timers (see Figure 1). Also included are a large number of user-
selectable modes and two on-board comparators to process analog signals with
separate reference voltages (see Figure 2).
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) Note: All signals with an overline, “ 7 are active Low. For example,
B/W, in which WORD is active Low and B/W, in which BYTE is
active Low.

Power connections use the conventional descriptions listed in Table 2.

Table 2. Power Connections

Connection Circuit Device
Power VCC VDD
Ground GND Vsg
18 8
> 16-Bit » Timer 16
T16
A
1248 416
ttt1 ;
SCLK Clock =5
—> Divider | TC16H | | TC16L |
And/Or .
. F—» Timer 8/16
Logic
Input | Glitch Edge
—? Filter [ D?te‘?t 8-Bit _
Circuit » Timer 8
T8
k y
| 8 8
| TC8H | | TC8L |
Figure 1. Counter/Timers Diagram
PS019402-1103 P R E LI M I N AR'Y
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1/0 Nibble

Programmable

1/0 Byte
Programmable

roBit |
Programmable

PS019402-1103

P20
P21
P22
P23
P24
P25
P26
P27

P00
P01
P02
P03

i

P04
P05
P06
P07

Port 0

40/44/48-Pin Low-Voltage IR OTP

V4

Z86D73

P10
P11
P12
P13
— P14
P15
P16
P17

Port 1

Port 2

iy

Counter/Timer 8
8-Bit

Counter/Timer 16
16-Bit

Figure 2. Functional Block Diagram
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The pins are shown in Figure 3, Figure 4, Figure 5, and Figure 6. The pins are
described in Table 3.

=]

R
P25
P26
P27
P04
PO5
P06
P14
P15
PO7
VDD
P16
P17
XTAL2
XTAL1
P31
P32
P33
P34
AS

-/
g1 404
O m|
(m m|
O m|
O m|
O m|
O m|
O m|
O m|
O Z86D73 m|
O DIP m|
O m|
O m|
O m|
O m|
O m|
O |
O m|
O m|
o 20 217

DS
P24
P23
P22
P21
P20
P03
P13
P12
VSS
P02
P11
P10
PO1
P00
Prefl
P36
P37
P35
RESET

Figure 3. 40-Pin DIP Pin Assighment
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ommaNDNNqO O
NOddUWUWOA-Ad0OO
o000 >>0o0000
onoooonoooonan
33 23
P21 @34 228 Prefl
P22 O 1 P36
P23 O O P37
Pﬁ O O P35
DS o Z86D73 O RESET
RIRL O QFP 1 Vgg
R/W O O AS
P25 O O p34
P26 O 0 p33
P27 O 1 p32
P04 3 44 1283 p31
1° 1
guogooooooadogonu
N Ot~ OO0ON~N
OO0 d 10 O 0O« d
oo >>o0oan |<£
<
Figure 4. 44-Pin QFP Pin Assighment
O MMAN 0 VAN 4O O
NO d+d 0 VO dd 0 O
oo >>00000
0 nnonoooooooaon
/6 1 40
p21 7 ¢ 39 Prefl
P22 O b P36
P23 O O P37
Pﬁ O 0 P35
DS O O RESET
R/RL O Z86D73 0 VSS
RIW O PLCC 0 AS
P25 O N P34
P26 O O P33
P27 O O P32
P04 O 17 293 P31
18 28
guodgoogogoogouoa:u
D O TIOON~N OOQ0ON~NN-H
OO0 110 O 0O0d - dd
oo >>on <L
E =
X X
Figure 5. 44-Pin PLCC Assignment
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_ -/ -
RW 1 48 B ROM/ROMLESS
P25 o =1
P26 O O P24
P27 O 1 P23
P04 O O P22
N/C O O P21
P05 O b P20
P06 O O P03
P14 O 1 P13
P15 O 786D73 0 P12
PO7 O SSOP 1 VSS
VDD O 1 VSS
VDD O O N/C
N/C O 3 P02
P16 O O P11
P17 O 0 P10

XTAL2 O b PO1

XTALL1 O 1 POO
P31 O O N/C
P32 O 1 PREF1
P33 O 1 P36
P34 O 0 P37

AS O 0 P35
VSS o 24 25 B RESET

Figure 6. 48-Pin SSOP Assignment

Table 3. Pin Identification

40-Pin DIP # 44-Pin PLCC#  44-Pin QFP #  48-Pin SSOP # Symbol

26 40 23 31 P00
27 41 24 32 PO1
30 44 27 35 P02
34 5 32 41 P03

5 17 44 5 P04

6 18 1 7 P05

7 19 2 8 P06
10 22 5 11 PO7
28 42 25 33 P10

PS019402-1103 P R ELI MI N ARYY
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Table 3. Pin Identification (Continued)

40-Pin DIP # 44-Pin PLCC#  44-Pin QFP #  48-Pin SSOP # Symbol

29 43 26 34 P11
32 3 30 39 P12
33 4 31 40 P13
8 20 3 9 P14

21 4 10 P15
12 25 8 15 P16
13 26 9 16 P17
35 6 33 42 P20
36 7 34 43 P21
37 8 35 44 P22
38 9 36 45 P23
39 10 37 46 P24
2 14 41 2 P25
3 15 42 3 P26
4 16 43 4 P27
16 29 12 19 P31
17 30 13 20 P32
18 31 14 21 P33
19 32 15 22 P34
22 36 19 26 P35
24 38 21 28 P36
23 37 20 27 P37
20 33 16 23 AS
40 11 38 47 DS
1 13 40 1 R/W
21 35 18 25 RESET
15 28 11 18 XTAL1
14 27 10 17 XTAL2
11 23, 24 6,7 12,13 Vbp

PS019402-1103 P R E L I M I N A R Y
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Table 3. Pin Identification (Continued)
40-Pin DIP # 44-Pin PLCC # 44-Pin QFP #  48-Pin SSOP # Symbol
31 1,2,34 17, 28, 29 24,37, 38 Vss
25 39 22 29 Prefl
12 39 48 R/RL

Absolute Maximum Ratings

Stresses greater than those listed in Table 4 might cause permanent damage to
the device. This rating is a stress rating only. Functional operation of the device at
any condition above those indicated in the operational sections of these specifica-
tions is not implied. Exposure to absolute maximum rating conditions for an
extended period might affect device reliability.

Table 4. Absolute Maximum Ratings

Symbol Description Min Max Units
Vee Supply Voltage (*) -0.3 +7.0 \
Tsto Storage Temperature —65° +150° C
Ta Oper. Ambient Temperature. T C
Notes:

*Voltage on all pins with respect to GND.

See Ordering Information on page 85.
PS019402-1103 P R E LI MI N AR'Y
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Standard Test Conditions

The characteristics listed in this product specification apply for standard test con-
ditions as noted. All voltages are referenced to GND. Positive current flows into

the referenced pin (see Figure 7).

From Output
Under Test ©

— 150 pF

Figure 7. Test Load Diagram

Capacitance

The capacitances are listed in Table 5.

Table 5. Capacitance

Parameter Max

Input capacitance 12 pF
Output capacitance 12 pF
I/O capacitance 12 pF

Note: Tp =25 °C, Ve = GND =0V, f = 1.0 MHz, unmeasured pins returned to GND

PS019402-1103 P R ELI MI N ARYY
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DC Characteristics
Table 6. DC Characteristics
Tp =0°C to +70°C
Sym Parameter Vee Min Max Units Conditions Notes
Max Input Voltage 20V 7 V Ny <250 pA
3.6V 7 V1 <250 pA

VcH Clock Input High Voltage 2.0V 0.8 V¢ Vcct0.3 V  Driven by External
Clock Generator

36V 0.8Vce Veet0.3 V  Driven by External
Clock Generator

Vel Clock Input Low Voltage 2.0V  Vgg-0.3 0.2 Ve V  Driven by External
Clock Generator
36V Vgs0.3 0.2 Vee VvV Driven by External
Clock Generator
V4 Input High Voltage 20V 0.7Vcc Veet0.3 \Y,
36V 0.7V Vcet0.3 \
i Input Low Voltage 20V Vgs03 0.2 Ve \Y
36V Vgs—0.3 0.2 Ve \
VoH1 Output High Voltage 20V V04 V  loy=-0.5mA
36V V04 V  loy=-05mA
Von2 Output High Voltage 20V V0.8 V  logyg=-7mA
(P36, P37, POO, P0O1)
36V V0.8 V. lgy=-7mA
Vor1 Output Low Voltage 20V 0.4 V 1o, =1.0mA
3.6V 0.4 V g, =4.0mA
VoLox  Output Low Voltage 20V 0.8 V g, =5.0mA
36V 0.8 V.  lgL=7.0mA
VolL2 Output Low Voltage 20V 0.8 V gL =10 mA
(POO, PO1, P36, P37) 36V 0.8 V gL =10mA
Voreser Comparator Input 20V 25 mv
Offset Voltage 3.6V 25 mV
VREF Comparator Reference 20V 0 Vpp—1.75 mV
Voltage 3.6V 0 Vpp—1.75 mV
e Input Leakage 20V -1 1 pA  VIN=0V, Ve
3.6V -1 1 A VIN=0V, Ve
PS019402-1103 P R E LI MI NARYY
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Tp = 0°C to +70°C

Sym Parameter Vee Min Max Units Conditions Notes
loL Output Leakage 20V -1 1 pA  ViN=0V, Ve
3.6V -1 1 “,A VIN =0 V, VCC
lcc Supply Current 20V 10 mA at 8.0 MHz 1,2
36V 15 mA at 8.0 MHz 1,2
20V 250 pA  at 32 kHz 1,2,3
36V 850 pA  at 32 kHz 1,2,3
lcc1 Standby Current (HALT 2.0V 3 mA Viy=0V, Ve at 1,2
Mode) 8.0 MHz
3.6V 5 mA Same as above 1,2
20V 2 mA  Clock Divide-by-16 1, 2
at 8.0 MHz
3.6V 4 mA Same as above 1,2
lcco Standby Current (STOP 2.0V 8 pA  ViN=0V, Ve 4,5
Mode) WDT is not
Note: WDT, Comparators, Low Running
Voltage Detection, and ADC (if 3.6V 10 pA  Same as above 4,5
applicable are disabled. T_he IC 20V 500 UA  Vin=0V, Ve 4.5
might draw more curre.nt if any of WDT is Running
the above peripherals is enabled.
3.6V 800 pA  Same as above 4,5
lcco Standby Current (Low 25 UA  Vee <Veo 6
Voltage)
HA
Tror Power-On Reset 20V 12 75 ms
36V 5 20 ms
Vo Vcc Low Voltage 2.15 V 8 MHz max 7
Protection Ext. CLK Freq.
Vivb Vcc Low Voltage Vgo + 0.4 V. Viyp=Vgpot+04 8
Detection
Notes:

*All outputs excluding P00, P01, P36, and P37.

. CL1=CL2 =100 pF.
. 32-kHz clock driver input.

. Oscillator stopped.

ONOUTAWNE

. Variance is 300 mV.

. All outputs unloaded, inputs at rail.

. Oscillator stops when V¢ falls below V|, limit.
. Vg increases as the temperature decreases.

The Vpg increases as the temperature decreases, except inputs at V.

PS019402-1103
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V4

ZiLOG 13

AC Characteristics

Figure 9 and Table 8 describe the external I/O or memory read and write timing.

RW N
@
2 (19
Port 0, DM F
N
= (1o 29)
©;
\ —
Port 1 A7 -A0 {D7-D0 IN
7 ~ | |
— /
AS
Z ¢@$_—
: |
&)
DS :lz‘
(Read) N
/
Port 1 >< A7 -AO D7-DO OUT i
O,
| Q) |
Bs ]Z‘
(Write)

Figure 8. External I/O or Memory Read/Write Timing
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Table 7. External I/O or Memory Read and Write Timing (Preliminary)
Tp=0°Cto +70°C 8.0
MHz*
No Symbol Parameter Vee Min Max Units Notes
1 TdA(AS) Address Valid to 20V 55 ns 2
AS Rising Delay 36V 55 ns
2  TdAS(A) AS Rising to Address 2.0V 70 ns 2
Float Delay 3.6V 70 ns 2
3 TdAS(DR) AS Rising to Read 20V 400 ns 1,2
Data Required Valid 36V 400 ns
4  TwAS AS Low Width 2.0V 80 ns 2
3.6V 80 ns
5 Td Address Float to 20V 0 ns
DS Falling 3.6V 0 ns
6 TwDSR DS (Read) Low Width 2.0V 300 ns 1,2
3.6V 300 ns
7 TwDSW DS (Write) Low Width 2.0V 165 ns 1,2
3.6V 165 ns
8 TdDSR(DR) DS Falling to Read 20V 260 ns 1,2
Data Required Valid 3.6V 260 ns
9 ThDR(DS) Read Data to DS Rising 2.0 V 0 ns 2
Hold Time 36V 0 ns
10 TdDS(A) DS Rising to Address 2.0V 85 ns 2
Active Delay 3.6V 95 ns
11 TdDS(AS) DS Rising to AS 20V 60 ns 2
Falling Delay 3.6V 70 ns
12 TdR/W(AS)  R/W Valid to AS 20V 70 ns 2
Rising Delay 3.6V 70 ns
13 TdDS(R/W) DS Rising to 20V 70 ns 2
R/W Not Valid 36V 70 ns
14 TdDW(DSW) Write Data Validto DS 2.0V 80 ns 2
Falling (Write) Delay 3.6V 80 ns
15 TdDS(DW) DS Rising to Write 20V 70 ns 2
Data Not Valid Delay 3.6V 80 ns
16 TdA(DR) Address Validto Read 2.0V 475 ns 1,2
Data Required Valid 3.6V 475 ns
PS019402-1103 P R E L I N A R Y
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Table 7. External I/O or Memory Read and Write Timing (Preliminary) (Continued)

Tpo=0°Cto+70°C 8.0

MHz*
No Symbol Parameter Vee Min Max Units Notes
17 TdAS(DS) AS Rising to 20V 100 ns 2
DS Falling Delay 3.6V 100 ns
18 TdDM(AS) DM Valid to AS 20V 55 ns 2
Falling Delay 3.6V 55 ns
19 TdDS(DM)  DSRise to 20V 70 ns
DM Valid Delay 3.6V 70 ns
20 ThDS(A) DS Rise to Address 20V 70 ns
Valid Hold Time 3.6V 70
Notes:

1.When using extended memory timing, add 2 TpC.
2. Timing numbers given are for minimum TpC.

* Standard Test Load: All timing references use 0.9 V¢ for a logic 1 and 0.1 V¢ for a logic 0.

Figure 9 and Table 8 describe additional timing characteristics.
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ZiLOG 16
Clock _\—/_ —
2—» 2 3
7
7—p| <+
T|N ﬁx Zﬁ
N 7
) 6 Ll
IRQN N
8 g

Clock -

Setup ;

Stop

Mode

Recovery » 4
Source - 10 o
Figure 9. Additional Timing
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Table 8. Additional Timing
-EI;—_AO MOHzC to +70 °C g‘ef’clfg\'j"e‘:je
No Sym Parameter Vee Min Max Units Notes (D1, DO)
1 TpC Input Clock Period 2.0V 121 DC ns 1
3.6V 121 DC ns 1
2 TrC,TfC Clock Input Rise and 2.0 V 25 ns 1
Fall Times 36V o5 ns 1
3 TwC Input Clock Width 20V 37 ns 1
3.6V 37 ns 1
4  TwTinL Timer Input 20V 100 ns 1
Low Width 3.6V 70 ns 1
5 TwTinH Timer Input High 20V 3TpC 1
Width 36V 3TpC 1
6 TpTin Timer Input Period 2.0V 8TpC 1
3.6V 8TpC 1
7  TrTin,TfTin Timer Input Rise and 2.0 V 100 ns 1
Fall Timers 36V 100 ns 1
8A TwiL Interrupt Request 20V 100 ns 1,2
Low Time 36V 70 ns 1,2
8B TwiIL Interrupt Request 20V 5TpC 1,3
Low Time 36V 5TpC 1,3
9 TwlH Interrupt Request 20V 5TpC 1,2
Input High Time 36V 5TpC 1,2
10 Twsm Stop-Mode 20V 12 ns
gsgg"ew widih 3y 12 ns
11 Tost Oscillator 20V 5TpC 4
Start-Up Time 36V 5TpC 4
PS019402-1103 P R E LI MI N AR'Y
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Table 8. Additional Timing (Continued)
'EI;IAO MOHZC to +70 °C gteocrgx(:ge
No Sym Parameter Vee Min Max Units Notes (D1, DO)
12 Twdt Watch-Dog Timer 20V 12 ms 5 0,0
Delay Time 3.6V 5 ms 5
20V 25 ms 5 0,1
3.6V 10 ms 5
20V 50 ms 5 1,0
3.6V 20 ms 5
20V 200 ms 5 1,1
3.6V 80 ms 5
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. Interrupt request through Port 3 (P30).

4. SMR - D5 =0.

5. For internal RC oscillator.

Pin Functions

DS (Output, Active Low)

The Data Strobe is activated one time 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.

AS (Output, Active Low)

Address Strobe is pulsed one time at the beginning of each machine cycle.
Address output is through Port O/Port 1 for all external 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.
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XTAL1 Crystal 1 (Time-Based Input)

This pin connects a parallel-resonant crystal, ceramic resonator, LC, or RC net-
work to the on-chip oscillator input. Additionally, an optional external single-phase
clock can be coded to the on-chip oscillator input.

XTALZ2 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/W Read/Write (Output, Write Low)

The R/W signal is Low when the CCP is writing to the external program or data
memory.

R/IRL (Input)

This pin, when connected to GND, disables the internal ROM and forces the
device to function as a ROMless Z8.

) Note: When left unconnected or pulled high to V¢, the part functions
normally as a Z8 ROM version.

Port 0 (PO7—P00)

Port 0 is an 8-bit, bidirectional, CMOS-compatible port. These eight I/O lines are
configured under software control as a nibble 1/O port or as an address port for
interfacing external memory. The output drivers are push-pull or open-drain con-
trolled by bit D2 in the PCON register.

For external memory references, Port O can provide address bits A11-A8 (lower
nibble) or A15-A8 (lower and upper nibble), depending on the required address
space. If the address 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 address-
ing. If one or both nibbles are needed for I/0O operation, they must be configured
by writing to the Port 0 mode register. After a hardware reset, Port 0 is configured
as an input port.

Port 0 is set in the high-impedance mode (if selected as an address output), along
with Port 1 and the control signals AS, DS, and R/W through P3M bits D4 and D3
(see Figure 10).

A ROM mask option is available to program 0.4 Vpp CMOS trip inputs on POO—
PO03. This option allows direct interface to mouse/trackball IR sensors.
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An optional pull-up transistor is available as a mask option on all Port 0 bits with
nibble select.

) Note:

pins when programmed into output mode.

Internal pull-ups are disabled on any given pin or group of port

4
——>

786D73 4
oTP >

Port O (I/O or A15—-A8)

Open-Drain

110

Mask VYcc

Out

— Option

—< [ Resistive
transistor

pull-up
Pad

0.4 Vpp
Trip Point Buffer
(P00 to P03 only)

Figure 10. Port 0 Configuration
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Port 1 (P17—P10)

Port 1 (see Figure 11) is a multiplexed Address (A7—A0) and Data (D7-D0),
CMOS-compatible port. Port 1 is dedicated to the ZiLOG ZBus®-compatibIe mem-
ory interface. The operations of Port 1 are supported by the Address Strobe (AS)
and Data Strobe (DS) lines and by the Read/Write (R/W) and Data Memory (DM)
control lines. Data memory read/write operations are done through this port. If
more than 256 external locations are required, Port O outputs the additional lines.

Port 1 can be placed in the high-impedance state along with Port 0, AS, DS, and
R/W, allowing the Z86D73 to share common resources in multiprocessor and
DMA applications. Port 1 can also be configured for standard port output mode.
After POR, Port 1 is configured as an input port. The output drivers are either
push-pull or open-drain and are controlled by bit D1 in the PCON register.

Z86D73 8
OTP ———— > Port 1 (/O or AD7-ADO)

_ Mask Vcc
Open-Drain — Option

OEN | ¢ [ Resistive
) transistor
— Ci: pull-up
Pad

[ ]

Figure 11. Port 1 Configuration
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Port 2 is an 8-bit, bidirectional, CMOS-compatible I/O port (see Figure 12). These
eight I/O lines can be independently configured under software control as inputs
or outputs. Port 2 is always available for I/0O operation. A mask option is available
to connect eight pull-up transistors on this port. Bits programmed as outputs are
globally programmed as either push-pull or open-drain. The POR resets with the
eight bits of Port 2 configured as inputs.

Port 2 also has an 8-bit input OR and AND gate, which can be used to wake up
the part. P20 can be programmed to access the edge-detection circuitry in

demodulation mode.

Z86D73
OoTP

Port 2 (1/0O)

Open-Drain

=D
ou ) >

Mask Vcc
— Option
r—ﬂ Resistive

o': transistor
pull-up

Pad

L]

T1

Figure 12. Port 2 Configuration
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Port 3 (P37-P31)

Port 3 is a 7-bit, CMOS-compatible fixed I/O port (see Figure 13). Port 3 consists
of three fixed input (P33—P31) and four fixed output (P37-P34), which can be con-
figured under software control for interrupt and as output from the counter/timers.
P31, P32, and P33 are standard CMOS inputs; P34, P35, P36, and P37 are push-

pull outputs.
«— Prefl
— P31
— P32
Z86D73 <« P33
oTP Port 3 (1/0)
- » P34
——» P35
——» P36
——» P37
R247 = P3M
1 = Analog
D1 0 = Digital
P31 (AN1) 0ig-
™ Comp1 - IRQ2, P31 Data Latch
Pref An.
I |
|
v
P32 (AN2) L o
~._Comp2 ° |RQO, P32 Data Latch
P33 (REF2) | |
|
|
v
From Stop-Mode Recovery Source of SMR - - IRQ1, P33 Data Latch
p Yy —
Figure 13. Port 3 Configuration
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Two on-board comparators process analog signals on P31 and P32, with refer-
ence to the voltage on Prefl and P33. The analog function is enabled by program-
ming the Port 3 Mode Register (bit 1). P31 and P32 are programmable as rising,
falling, or both edge triggered interrupts (IRQ register bits 6 and 7). Prefl and P33
are the comparator reference voltage inputs. Access to the Counter Timer edge-
detection circuit is through P31 or P20 (see “CTR1(D)01h” on page 37). Other
edge detect and IRQ modes are described in Table 9.

) Note: Comparators are powered down by entering STOP Mode. For
P31-P33 to be used in a Stop-Mode Recovery (SMR) source,
these inputs must be placed into digital mode.

Table 9. Pin Assignments

Pin I/O CIT Comp. Int.
Prefl RF1

P31 IN IN AN1 IRQ2
P32 IN AN2 IRQO
P33 IN RF2 IRQ1
P34 ouT T8 AO1

P35 ouT T16

P36 ouT T8/16

P37 ouT AO2

P20 Ie] IN

Port 3 also provides output for each of the counter/timers and the AND/OR Logic
(see Figure 14). Control is performed by programming bits D5-D4 of CTR1, bit 0
of CTRO, and bit 0 of CTR2.
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CTRO, DO
v
| PCON, DO
P34 data_ MU Vbp
T8_Out o—
[ MUX Pad
P34
P31:l>
Prefy Comp;
CTR2, DO Vv
v DD
Out 35 — o——
MUX
T16_Out —| Pad
P35
CTR1, D6 v
¢ DD
Out 36— o—
T8/T16_out—| V% Pad
P36
PCON, DO Vv
¢ DD
P37 data — b
MUX Pad
P37
P32
Pref, Comp,
Figure 14. Port 3 Counter/Timer Output Configuration
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Comparator Inputs

In analog mode, P31 and P32 have a comparator front end. The comparator refer-
ence is supplied to P33 and Prefl. In this mode, the P33 internal data latch and its
corresponding IRQ1 are diverted to the SMR sources (excluding P31, P32, and
P33) as indicated in Figure 13 on page 23. In digital mode, P33 is used as D3 of
the Port 3 input register, which then generates IRQ1.

) Note: Comparators are powered down by entering Stop Mode. For
P31-P33 to be used in a Stop-Mode Recovery source, these
inputs must be placed into digital mode.

Comparator Outputs

These channels can be programmed to be output on P34 and P37 through the
PCON register.

RESET (Input, Active Low)

Reset initializes the MCU and is accomplished either through Power-On, Watch-
Dog Timer, Stop-Mode Recovery, Low-Voltage detection, or external reset. During
Power-On Reset and Watch-Dog Timer Reset, the internally generated reset
drives the reset pin Low for the POR time. Any devices driving the external reset
line need to be open-drain in order to avoid damage from a possible conflict dur-
ing reset conditions. Pull-up is provided internally.

Functional Description

The Z86D73 incorporates special functions to enhance the Z8’s functionality in
consumer and battery-operated applications.

Program Memory

The Z86D73 addresses 32 KB of OTP memory. The first 12 bytes are reserved for
interrupt vectors. These locations contain the five 16-bit vectors that correspond to
the five available interrupts.

RAM
The Z86D73 device features 256 bytes of RAM. See Figure 15.
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Location of 32768 Not Accessible

first byte of On-Chip

instruction ROM

executed

after RESET 12 Reset Start Address
11 IRQ5
10 IRQ5
9 IRQ4
8 IRQ4
7 IRQ3

Interrupt Vector

(Lower Byte) 6 IRQ3

5 [ IRQ2

4 | IRQ2

Interrupt Vector _—
(Upper Byte) 3 IRQ1
2 IRQ1
1 IRQO
0 IRQO

Figure 15. Program Memory Map (32K OTP)
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Expanded Register File

The register file has been expanded to allow for additional system control regis-
ters and for mapping of additional peripheral devices into the register address
area. The Z8 register address space (RO through R15) has been implemented as
16 banks, with 16 registers per bank. These register groups are known as the
ERF (Expanded Register File). Bits 7—4 of register RP select the working register
group. Bits 3—0 of register RP select the expanded register file bank.

) Note: An expanded register bank is also referred to as an expanded
register group (see Figure 16).
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Register Pointer

[7lels]afs]ofn]o]
- I

Working Register
Group Pointer

Expanded Register
Bank Pointer F9 IPR

Z8 Register File (Bank 0) * *

FF
FO

Z86D73
40/44/48-Pin Low-Voltage IR OTP

—

aL_d

ZiLOG

z8® standard Control Registers _Reset Condition

[o7] 06| 05| pa] 03] 2] 1] D0

Register* *

FF SPL

FE SPH

FD RP

FC FLAGS

FB IMR

FA  IRQ

F8 POIM

*| F7 P3M

F6 P2M

F5  Reserved

F4  Reserved

F3  Reserved

F2  Reserved

cl1ciIcCc <l I=leIelcle e 1c e |jc|c

F1  Reserved

clelcicicicim1e I lcle |cjc e jc|c
clelcicicicimr1elelc e |clc e jc|c
olelcicicic i 1Ielelc e |clc e |jc|c
olelcicicic i 1Ie I lIc e |clc e |jc|c
olelICcicIcICc P IeIP Icle]|cc]le |c|c
ole1CcicIcICc P11l |clc]le |c|c

FO  Reserved

o

olecicicicim I Im lcle |clc e jc|c

Expanded Reg. Bank/Group (F)
Register* *

Py
1]

set Condition

4| (F)OF WDTMR ofjojJojof1]r]o

(F) OE Reserved

F

v (F) oD
(F)oC

SMR2 ujojujojojoju

Reserved

NGE

SMR ojoji1jojojoju

(F) OA Reserved

eserve

(F) 09 Reserved

(F) 08 Reserved

(F) 07 Reserved

(F) 06 Reserved

OF
00

Expanded Reg. Bank/Group (0)

Register* *

Reset

(F) 05 Reserved

Reserve

(F) 04 Reserved

(F) 03 Reserved

(F) 02 Reserved

(F) 01 Reserved

(F) 00 PCON tlafaga]a]1|2

Expanded Reg. Bank/Group (D)

Register* * Reset Conditi

on

(D)oC  LVD 0 ofo

*| ©o03 P3

(D)OB  HI8

x| ©o2 P2

(D)0OA LO8

©o1 P1

(D)09  HI16

0)00 PO

[l Nl faiy ¥
cl|Cc|C|o
cJCc|JC|e
cl|CcC|C|o
cl|Cc|cC

clclc|c

(D)08  LO16

clclclc
clclclc

U = Unknown

* |s not reset with a Stop-Mode Recovery
** All addresses are in hexadecimal
T Is not reset with a Stop-Mode Recovery,

except Bit 0

(D)07  TC16H

(D)06  TC16L

(D)05 TC8H

clclc|clclc|cc|e
clclc|cjlclc|lc|c |~
clclc|cl|clc|cc|e
cjl|cjcjcj|jcjc|c|c
clclc|cjlclcjlc|c |~
clcjlclclclc|c|c
clcjclclc]c|c|c

(D)o4  TCSL

clclclclclc|cc|e

(D) 03  Reserved

(D)02 CTR2

=]

c
(e
C
cC |C
[
[

(D)01  CTR1 olofulu

(D)00  CTRO OJujujujujuju

Figure 16. Expanded Register File Architecture
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The upper nibble of the register pointer (see Figure 17) selects which working reg-
ister group, of 16 bytes in the register file, is accessed out of the possible 256. The
lower nibble selects the expanded register file bank and, in the case of the
Z86D73 family, banks 0, F, and D are implemented. A oh in the lower nibble allows
the normal register file (bank 0) to be addressed. Any other value from 1h to Fh
exchanges the lower 16 registers to an expanded register bank.

R253 RP
D7 (D6 |D5 |D4 (D3 |D2 |D1 (DO

Expanded Register
File Pointer

Working Register
Pointer

Default Setting After Reset = 0000 0000

Figure 17. Register Pointer

Example: Z86D73: (See Figure 16 on page 29)

R253 RP = 00h
RO = Port 0
R1=Portl
R2 = Port 2
R3 = Port 3

But if:

R253 RP = 0Dh
RO = CTRLO
R1=CTRL1
R2 = CTRL2

R3 = Reserved

The counter/timers are mapped into ERF group D. Access is easily performed
using the following:

LD RP, #0Dh ; Select ERF D for access to bank D
; (working register group O0)
LD RO, #xX ; load CTRLO
LD 1, #xx ; load CTRL1
LD R1, 2 ; CTRL2—CTRL1
PS019402-1103 P R E LI MI N ARYY
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LD RP, #0Dh ; Select ERF D for access to bank D
; (working register group O0)
LD RP, #7Dh ; Select expanded register bank D and working
; register group 7 of bank 0 for access.
LD 71h, 2 ; CTRL2—>register 71h
LD R1, 2 ; CTRL2—register 71h
Register File

The register file (bank 0) consists of 4 I/O port registers, 237 general-purpose reg-
isters, 16 control and status registers (RO—R3, R4-R239, and R240-R255,
respectively), and two expanded registers groups in Banks D (see Table 10) and
F. Instructions can access registers directly or indirectly through an 8-bit address
field, thereby allowing a short, 4-bit register address to use the Register Pointer
(Figure 18). In the 4-bit mode, the register file is divided into 16 working register
groups, each occupying 16 continuous locations. The Register Pointer addresses
the starting location of the active working register group.

) Note: Working register group EO—EF can only be accessed through
working registers and indirect addressing modes.

7 g g Iyg|f3 I I'1 Ip R253
The upper nibble of the register file address
O—  provided by the register pointer specifies the
active working-register group.
{ 7F
70
6F
- { 60
{ 5F
T T P 1w
4F
T { 40 The lower nibble of the
{ 3F Specified Working register file address provided
L ) “«—— : : .
30 Register Group by the instruction points to
L _,{ 2F the specified register.
20
L — { 1F Register Group 1 }R15 to RO
10
L _’{ OF | Register Group0 | }-R15to R4 *
00 /0 Ports FR3toRO*

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

Figure 18. Register Pointer—Detail
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Stack

The Z286D73 internal register file is used for the stack. An 8-bit Stack Pointer
(R255) is used for the internal stack that resides in the general-purpose registers
(R4-R239). SPH is used as a general-purpose register only when using internal
stacks.

) Note: When SPH is used as a general-purpose register and Port 0 is
in address mode, the contents of SPH are loaded into Port O
whenever the internal stack is accessed

Table 10.Expanded Register Group D

(D)och LvD
(D)0Bh HI8
(D)oah LOS8
(D)ooh HI16
(D)osh LO16
(D)07h TC16H
(D)o6h TC16L
(D)osh TC8H
(D)o4h TCaL
(D)o3n Reserved
(D)02h CTR2
(D)o1h CTR1
(D)ooh CTRO
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ZiLOG 33

Register Description

LVD(D)OCh Low-Voltage Detection Register

) Note: The LVD flag will be valid after enabling the detection for 20 uS (design
estimation, not tested in production). LVD does not work at STOP mode. It
must be disabled during STOP mode in order to reduce current.

Field Bit Position Description
LVD 765432-- Reserved
No Effect
—————— 1- R 1 LV flag set
o* LV flag reset
——————— 0 R/W 1 Enable LVD

o* Disable LVD

*Default after POR

) Note: Do not modify register PO1M while checking a low-voltage condition.
Switching noise of both ports 0 and 1 together might trigger the LVD flag.
HI8(D)0Bh

This register holds the captured data from the output of the 8-bit Counter/TimerO.
Typically, this register is used to hold the number of counts when the input signal

is 1.

Field Bit Position Description

T8 Capture_HlI 76543210 R  Captured Data
W  No Effect

LO8(D)0Ah

This register holds the captured data from the output of the 8-bit Counter/TimerO.
Typically, this register is used to hold the number of counts when the input signal

is 0.
Field Bit Position Description
T8 Capture_LO 76543210 R Captured Data
W  No Effect
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ZiLOG 34

HI16(D)0%h

This register holds the captured data from the output of the 16-bit Counter/
Timerl16. This register holds the MS-Byte of the data.

Field Bit Position Description
T16_Capture_Hl 76543210 R Captured Data

W  No Effect
L016(D)08h

This register holds the captured data from the output of the 16-bit Counter/
Timer16. this register holds the LS-Byte of the data.

Field Bit Position Description
T16_Capture_LO 76543210 R Captured Data
W  No Effect

TC16H(D)07h Counter/Timer2 MS-Byte Hold Register

Field Bit Position Description

T16_Data_ HI 76543210 R/W Data

TC16L(D)06h Counter/Timer2 LS-Byte Hold Register

Field Bit Position Description

T16_Data LO 76543210 R/W Data

TC8H(D)05h Counter/Timer8 High Hold Register

Field Bit Position Description
T8_Level_HI 76543210 R/W Data
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TC8L(D)04h Counter/Timer8 Low Hold Register

Z86D73

40/44/48-Pin Low-Voltage IR OTP

—

y M

ZiLOG

Field

Bit Position

Description

T8 Level LO

76543210

R/W Data

CTRO Counter/Timer8 Control Register

Table 11 lists and briefly describes the fields for this register.

Table 11. CTRO (D)00 Counter/Timer8 Control Register

Field Bit Position Value Description
T8 Enable R R 0* Counter Disabled
1 Counter Enabled
W 0 Stop Counter
1 Enable Counter
Single/Modulo-N -6------- R/W 0 Modulo-N
1 Single Pass
Time_Out --5------ R 0 No Counter Time-Out
1 Counter Time-Out Occurred
w 0 No Effect
1 Reset Flag to 0
T8 _Clock ---43--- R/W 00 SCLK
01 SCLK/2
10 SCLK/4
11 SCLK/8
Capture INT_MASK ~ ----- 2-- R/W 0 Disable Data Capture Int.
1 Enable Data Capture Int.
Counter_INT_Mask  ------ 1- R/W 0 Disable Time-Out Int.
1 Enable Time-Out Int.
P34 Out  —------ 0 R/W o* P34 as Port Output
1 T8 Output on P34
Note:

*Indicates the value upon Power-On Reset.

T8 Enable

This field enables T8 when set (written) to 1.
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V4

ZiLOG 36

Single/Modulo-N

When set to 0 (modulo-n), the counter reloads the initial value when the terminal
count is reached. When set to 1 (single pass), the counter stops when the terminal
count is reached.

Timeout

This bit is set when T8 times out (terminal count reached). To reset this bit, a 1
should be written to its location.

A Caution: Writing a 1 is the only way to reset the Terminal Count status condition.
Therefore, reset this bit before using/enabling the counter/timers.

The first clock of T8 might not have complete clock width and can
occur any time when enabled.

) Note: Care must