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A Warning: DO NOT USE IN LIFE SUPPORT

LIFE SUPPORT POLICY

ZiLOG'S PRODUCTS ARE NOT AUTHORIZED FOR USE AS CRITICAL COMPONENTS IN LIFE
SUPPORT DEVICES OR SYSTEMS WITHOUT THE EXPRESS PRIOR WRITTEN APPROVAL OF
THE PRESIDENT AND GENERAL COUNSEL OF ZiLOG CORPORATION.

As used herein

Life support devices or systems are devices which (a) are intended for surgical implant into the body, or (b)
support or sustain life and whose failure to perform when properly used in accordance with instructions for
use provided in the labeling can be reasonably expected to result in a significant injury to the user. A
critical component is any component in a life support device or system whose failure to perform can be
reasonably expected to cause the failure of the life support device or system or to affect its safety or
effectiveness.

Document Disclaimer

©2007 by ZiLOG, Inc. All rights reserved. Information in this publication concerning the devices,
applications, or technology described is intended to suggest possible uses and may be superseded. ZiLOG,
INC. DOES NOT ASSUME LIABILITY FOR OR PROVIDE A REPRESENTATION OF ACCURACY
OF THE INFORMATION, DEVICES, OR TECHNOLOGY DESCRIBED IN THIS DOCUMENT.
ZiLOG ALSO DOES NOT ASSUME LIABILITY FOR INTELLECTUAL PROPERTY
INFRINGEMENT RELATED IN ANY MANNER TO USE OF INFORMATION, DEVICES, OR
TECHNOLOGY DESCRIBED HEREIN OR OTHERWISE. The information contained within this
document has been verified according to the general principles of electrical and mechanical engineering.

ZiLOG is the registered trademark of ZiLOG, Inc. All other product or service names are the property of
their respective owners.
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Table 1 lists some of the features of the Z86E72/73 microcontrollers.

Table 1. Z86E72/73 Features

Part ROM (KB) RAM* (Bytes) 1/O Voltage Range
Z86E73 32 236 31 3.0Vto55V
Z86E72 16 748 31 3.0Vto55V

Note: *General-purpose

® Low power consumption—60 mW (typical)

¢ Two standby modes (typical)
- STOP—2 A
- HALT—0.8 mA

® Special architecture to automate both generation and reception of complex pulses
or signals:
— One programmable 8-bit counter/timer with two capture registers
— One programmable 16-bit counter/timer with one capture register
— Programmable input glitch filter for pulse reception

® Five priority interrupts
— Three external
— Two assigned to counter/timers

® Two independent comparators with programmable interrupt polarity

® On-chip oscillator that accepts a crystal, ceramic resonator, LC, RC (mask
option), or external clock drive

® Software-selectable 200£50% KQ resistive transistor pull-ups on Port 0 and
Port 2

— Port 2 pull-ups are bit selectable
— Pull-ups automatically disabled as outputs

® Software mouse/trackball interface on P00 through P03
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Table 8. DC Characteristics (Continued)
Tpo=0°Cto+70°C Typical
Sym Parameter Vee Min Max @ 25°C Units Conditions
R Reset Input Current 3.0V —230 -50 pA
55V —-400 -80 pA
lcc Supply Current 3.0V 10 4 mA @ 8.0 MHz
(WDT off) 55V 15 10 mA @ 8.0 MHz
lcct Standby Current 3.0V 3 1 mA HALT Mode
(WDT Off) ViN=0V,
VCC at 8.0 MHZ,
Notes 1, 2
55V 5 4 mA HALT Mode
VIN=0V, Vce
@ 8.0 MHz,
Notes 1, 2
3.0V 2 0.8 mA Clock Divide-by-16
@ 8.0 MHz
Notes 1, 2
55V 4 2.5 mA Clock Divide-by-16
@ 8.0 MHz
Notes 1, 2
lcco Standby Current 3.0V 8 2 pA  STOP Mode
ViIN=0V, Vce
WDT is not
Running
Notes 3, 5, 9
55V 10 3 pA  STOP Mode
VIN=0V, Vce
WDT is not
Running
Notes 3, 5,9
3.0V 500 310 pA  STOP Mode
Notes 3, 5
55V 800 600 wA ViN=0V, Ve
WDT is Running
Vicr Input Common 3.0V 0 Vec—1.0V \ Note 8
Mode Voltage Range 5.5V 0 Vec—1.0V \
Viv VCC Low-Voltage 29V 255V Note 6
Detection
Tpor Power-On Reset 3.0V 12 75 18 ms
55V 5 20 7 ms

PS008704-0507



Z86E72/73
OTP Microcontroller

/4
L4 17

ZiLOG
Table 8. DC Characteristics (Continued)
Tpo=0°Cto+70°C Typical
Sym. Parameter Vee Min Max @ 25°C Units Conditions

Vram  Static RAM Data Vram 0.5 V  Worst case 0.8 V

Retention Voltage guaranteed by

design only
Note 6

Notes: ICC1 Typ Max Unit Frequency

Crystal/Resonator 3.0 mA 5 mA 8.0 MHz

External Clock Drive 0.3 mA 5 mA 8.0 MHz
1. All outputs unloaded, inputs at rail
2. CL1=CL2 =100 pF
3. Same as note [4] except inputs at V¢
4. The V,y increases as the temperature decreases.
5. Oscillator stopped
6. Oscillator does not stop when V¢ falls below V| y threshold.
7. 32 kHz clock driver input
8. For analog comparator, inputs when analog comparators are enabled
9. WDT, Comparators, Low Voltage Detection, and ADC (if applicable) are disabled. The IC might draw

more current if any of the above peripherals is enabled.
* All outputs excluding P00, P01, P36, and P37

PS008704-0507
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Pin Functions

/DS (Output, Active Low)

Data Strobe is activated once for each external memory transfer. For a READ
operation, data must be available before the trailing edge of /DS. For WRITE
operations, the falling edge of /DS indicates that output data is valid.

IAS (Output, Active Low)

Address Strobe is pulsed once at the beginning of each machine cycle. Address
output is through Port 0/Port 1 for all external programs. Memory address trans-
fers 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.

XTAL1 Crystal 1 (Time-Based Input)

This pin connects a parallel-resonant crystal, ceramic resonator, LC, or RC net-
work 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//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//RL (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 (P07—P00)

PS008704-0507

Port 0 is an 8-bit, bidirectional, CMOS-compatible port. These eight I/O lines are
configured under software control as a nibble 1/0O port or as an address port for
interfacing external memory. The output drivers are push-pull. Port 0 is placed
under handshake control. In this configuration, Port 3, lines P32 and P35 are
used as the handshake control /DAVO and RDYO0. Handshake signal direction is
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Figure 15. Port 1 Configuration

Port 2 (P27-P20)

PS008704-0507

Port 2 is an 8-bit, bidirectional, CMOS-compatible 1/O port (see Figure 16). These
eight I/O lines can be independently configured under software control as inputs
or outputs. Port 2 is always available for I/O operation. A software option is avail-
able to connect eight 200 KQ (£50%) pull-up resistors on this port. Bits pro-
grammed as outputs are globally programmed as either push-pull or open-drain.
Port 2 can be placed under handshake control. In this configuration, Port 3 lines,
P31 and P36 are used as the handshake controls lines /DAV2 and RDY2. The
handshake signal assignment for Port 3, lines P31 and P36 is dictated by the
direction (input or output) assigned to Bit 7, Port 2.

- |
-
>
B E——
286E7X | » — Port 2 (1/O)
e
< >
’ Optional
Handshake Controls
— /DAV2 and RDY2
> (P31 and P36)
T (E72 Only)
Vee
. —  Program _=
Open-Drain Option

200 KQ +50%

OEN resistive transistor
i pull-ups

Pad

Out
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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). Pref1 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 Register” on page 48).

Port 3 provides the following control functions: handshake for Ports 0, 1, and 2
(/DAV and RDY); three external interrupt request signals (IRQ2-IRQO0); Data
Memory Select (/DM). See Table 12.

Table 12. Pin Assignments

Pin /o CIT Comp. Int. POHS P1HS P2HS Ext
Pref1 IN RF1
P31 IN IN AN1 IRQ2 D/R
P32 IN AN2 IRQO D/R
P33 IN RF2 IRQ1 D/R
P34 ouT T8 AO1 R/D D/M
P35 ouT T16 R/D
P36 ouT T8/16 R/D
P37 ouT A02
P20 IO IN
Notes:
HS = Handshake Signals
D = /DAV
R = RDY

Port 3 also provides output for each of the counter/timers and the AND/OR Logic.
Control is performed by programming bits D5-D4 of CTRI, bit 0 of CTRO, and bit 0
of CTR2.

Comparator Inputs

PS008704-0507

In Analog Mode, Port 3 (P31 and P32) has a comparator front end. The compara-
tor reference is supplied to P33 and Pref1. In this mode, the P33 internal data
latch and its corresponding IRQ1 are diverted to the SMR sources (excluding P31,
P32, and P33) as shown in Figure 18. In digital mode, P33 is used as D3 of the
Port 3 input register which then generates IRQ1 as shown in Figure 23.

Note: Comparators are disabled/powered down by entering STOP
Mode. For P31-P33 to be used as a Stop-Mode recovery
source, these inputs must be placed into digital mode.
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<«— Pref1
<« P31
<« P32

Z86ET7X
Mcy |[<——P33

Port 3
———» P34 (l/O or Handshake)

—> P35
—> P36

——» P37

R247 = P3M
1 = Analog
| | D1| | 0 = Digital
DIG. l
P31 (AN1) Comp1 IRQ2, P31 Data Latch
+
PREF1 AN.
N
P32>(AN2) J Compt \—O\D—o IRQO, P32 Data Latch
+
P33 (REF2)
8 _
From Stop-Mode R S IRQ1, P33 Data Latch

Recovery Source °

Figure 18. Port 3 Configuration

Comparator Outputs

These outputs can be programmed to be output on P34 and P37 through the
PCON register (Figure 19).

PS008704-0507



REGISTER POINTER

[7]elslas]2]1]o]

Working Register
Group Pointer

Z8 Register File (Bank 0)**

Expanded Register
Bank Group Pointer

FF
FO
\J
7,: Reserved
Reserved
OF
00

EXPANDED REG. GROUP (0)

REGISTER™ RESET CONDITION
« [(0)03 P3 ofoJofJoJululuTu
= | (0)02 p2| Julufulufufulu]lu
(0) 01 P1 ulululufululu]|u
(0) 00 PO u|u]ulululululu

U = Unknown

* Not reset with a Stop-Mode Recovery
** All addresses are in hexadecimal.
T Not reset with a Stop-Mode Recovery, except Bit 0.

PS008704-0507
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Z8 Standard Control Registers RESET CONDITION

REGISTER* [p7|D6|D5|D4|D3|D2| D1|DO|
FF SPL UlU|U|[U|U|jU|U]|U
FE SPH UlU|U|U|U|U|U]|U
FD RP 0[(0|0|0O|O]|O|O|O
FC FLAGS UlU|U|U|U|U|U|U
FB IMR 0O|U|U|U|lU|U|U|U
FA IRQ 0[(0|0|0O|0O]|O|O|O
F9 IPR UlU|U|jUu|U|jU|U]|U
F8 PO1M Of1|0]|0f1]1]0][1

x| F7 P3M of(o|o|OofO0|O|O|O
« | F6 P2M 111 (11 ]{1[1]1]1
F5 Reserved UjUjUu|ju|ju|u|jU|U
F4 Reserved UlU|U|U|U|jU|U|U
F3 Reserved Uujulu|u|lujU|U|U
F2 Reserved Ujujujuju|ju|jUu|U
F1 Reserved of(o|o|0fO0|O|O|O
FO Reserved o|Uujufojo|0f0]|0O

EXPANDED REG. BANK/GROUP (F)

REGISTER** RESET CONDITION

= | (F)OF WDTMR Uujuju|o|1]|1|0]1
(F) OE Reserved ojofofofofloOfOfoO
(F) 0D SMR2 uloju|[ojo|OfU
(F)oC Reserved

t|FoB SMR oj|of1]0[0|0O|U|O
(F) OA Reserved
(F) 09 Reserved
(F) 08 Reserved
(F)o7 Reserved
(F) 06 Reserved
(F) 05 Reserved
(F) 04 Reserved
(F) 03 Reserved
(F) 02 Reserved
(F)01 Reserved

«] (F)00 PCON ulujuju|ujufu]|o
EXPANDED REG. BANK/GROUP (D)

REGISTER** RESET CONDITION
(D) oC Reserved
(D) 0B HI8 UjUflu|u|jU|uUfuU|U
(D) OA LO8 UjUflu|Uu|jU|UfU|U
(D) 09 HI16 UjUflu|Uu|jU|UfU|U
(D) 08 LO16 UjUflu|U|jU|UlU|U
(D) 07 TC16H UjUflu|u|jU|ufu|U
(D) 06 TC16L UjUflu|u|jU|UufU|U
(D) 05 TC8H UjUflu|u|jU|ufu|U
(D) 04 TC8L [SRRVARVRNCARUIRVARVANY)
(D) 03 Reserved
(D) 02 CTR2 oO|UjU|U|UlU|U
(D) 01 CTR1 0O|0|U|U|UlU|U|U
(D) 00 CTRO o|0|U|U|UlU|U|O

41
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Figure 22. Expanded Register File Architecture

R253 RP

D7 |D6 |D5 | D4 |D3 |D2 |D1 | DO
Expanded Register
File Pointer

Working Register
Default setting after reset = 0000 0000 Pointer

Figure 23. Register Pointer

Register File

PS008704-0507

The register file (bank 0) consists of 4 I/O port registers, 236 general-purpose reg-
isters, and 16 control and status registers (R0-R3, R4-R239, and R240-R255,
respectively), plus two expanded registers groups (Banks D and F). Instructions
can access registers directly or indirectly through an 8-bit address field. This
allows a short, 4-bit register address using the register pointer (Figure 24). In the
4-bit mode, the register file is divided into 16 working register groups, each occu-
pying 16 continuous locations. The register pointer addresses the starting location
of the active working register group.

Note: Working register group EO-EF of Bank 0 are only accessed
through working registers and indirect addressing modes.

42
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1

| 7 514

31 11 g |R253

The upper nibble of the register file address
provided by the register pointer specifies
the active working-register group

FF
R15 to RO
FO

The lower nibble
of the register
file address

INERRENE)

Specified Working provided by the
Register Group instruction points
2F to the specified
register

20
1F

Register Group 1 R15 to RO
10
OF Register Group 0 " R15t0 R4
oo~ Toes _ _ ]3—Rwk

Figure 24. Register Pointer

The Z86E7X external data memory or the 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 reg-
ister 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.

Counter/Timer Register Description

PS008704-0507

Table 13 describes the expanded register group D.

Table 13. Expanded Register Group D

(D) 0Ch Reserved
(D) OBh HI8
(D) OAh LO8

43
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In demodulation mode, when set to 0, T16 captures and reloads on detection of all
the edges. When set to 1, T16 captures and detects on the first edge, but ignores
the subsequent edges. For details, see “T16 Demodulation Mode” on page 60.

Time_Out

This bit is set when T16 times out (terminal count reached). To reset it, a 1 must
be written to this location.

T16_Clock

This bit defines the frequency of the input signal to Counter/Timer16.

Capture_INT_Mask
Set this bit to allow interrupt when data is captured into LO16 and HI16.

Counter_INT_Mask

Set this bit to allow interrupt when T16 times out.

P35_Out

This bit defines whether P35 is used as a normal output pin or T16 output.

SMR2(F)0Dh Register
Table 25 describes Stop-Mode Recovery Register 2.

Table 25. SMR2(F)0Dh Register

Field Bit Position Value Description
Reserved T--mmm - - 0 Reserved (Must be 0)
Recovery Level -6------ w 0 Low

1 High
Reserved --5----- 0 Reserved (Must be 0)
Source ---432-- w 000*  A.POR Only

001 B. NAND of P23-P20

010 C. NAND or P27-P20

011 D. NOR of P33-P31

100 E. NAND of P33-P31

101 F. NOR of P33-P31, P00, P07
110 G. NAND of P33-P31, P00, P07
111 H. NAND of P33-P31, P22-P20

Reserved  ------ 10 00 Reserved (Must be 0)

Note: * Indicates the value upon Power-On Reset.
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Starting Ping-Pong Mode

First, make sure both counter/timers are not running. Then set T8 into Single-
Pass Mode (CTRO D6), set T16 into Single-Pass Mode (CTR2 D6), and set Ping-
Pong Mode (CTR1 D2, D3). These instructions do not have to be in any particular
order. Finally, start Ping-Pong Mode by enabling either T8 (CTRO D7) or T16
(CTR2 D7).

During Ping-Pong Mode

The enable bits of T8 and T16 (CTRO D7, CTR2 D7) are alternately set and
cleared by hardware. The time-out bits (CTRO D5, CTR2 D5) are set every time
the counter/timers reach the terminal count.

Output Circuit

Figure 36 shows the output circuit.

P34_INTERNAL —p»

| g
CTRO DO
P36 _INTERNAL
T8_OUT — P >
AND/OR/NQR/NAND > MUX | P36_EXT
T16_OUT — Logic
- MUX >
CTR1, D2 — ?
? CTR1 D6
CTR1 D5,D4
CTR1 D3 P35_INTERNAL —p
MUX [ P35_EXT
| g

*

CTR2 DO

Figure 36. Output Circuit

Interrupts

PS008704-0507

The Z86E7X has five different interrupts. The interrupts are maskable and priori-
tized, as shown in Figure 37. The five sources are divided as follows: three
sources are claimed by Port 3 lines P33—-P31 and the remaining two by the
counter/timers (see Table 26). The Interrupt Mask Register globally or individually
enables or disables the five interrupt requests.
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IRQO IRQ2
IRQ1, 3,4 + *
Interrupt
Edge [=+— IRQ Register (D6, D7)
Select
IRQ
°o o o o }
] IMR
5
Global IPR
Interrupt
Enable {}
Interrupt — Priorit
Request ¥ < d Logicy D
Vector Select
Figure 37. Interrupt Block Diagram
Table 26. Interrupt Types, Sources, and Vectors
Vector
Name Source Location Comments
IRQO /DAVO, IRQO 0,1 External (P32), Rising Falling Edge Triggered
IRQ1 IRQ1 2,3 External (P33), Falling Edge Triggered
IRQ2 /IDAV2, IRQ2, T|y 4,5 External (P31), Rising Falling Edge Triggered
IRQ3 T16 6,7 Internal
IRQ4 T8 8,9 Internal
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Comparator Output Port 3 (D0)

Bit 0 controls the comparator used in Port 3. A 1 in this location brings the compar-
ator outputs to P34 and P37, and a 0 releases the port to its standard 1/O configu-
ration.

Port 0 Output Mode (D2)

Bit 2 controls the output mode of Port 0. A 1 in this location sets the output to
push-pull, and a 0 sets the output to open-drain.

Stop-Mode Recovery Register (SMR)

PS008704-0507

This register selects the clock divide value and determines the mode of Stop-
Mode Recovery (Figure 40). All bits are write only except bit 7, which is read only.
Bit 7 is a flag bit that is hardware set on the condition of STOP recovery and reset
by a power-on cycle. Bit 6 controls whether a low level or a high level is required
from the recovery source. Bit 5 controls the reset delay after recovery. Bits D2, D3,
and D4 of the SMR register specify the source of the Stop-Mode Recovery signal.
Bit DO determines if SCLK/TCLK are divided by 16 or not. The SMR is located in
Bank F of the Expanded Register Group at address OBH.
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[«——Program Cycle

[¢—— Verify Cycle ———»

Figure 46. EPROM Program and Verify
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VIL

VIH

VIL

VIH

VIH

ViL

VIH
ViL

VIH

ViL

ViL

VIH

i

EPROM Protect

RAM Protect

Figure 47. Programming EPROM, RAM Protect, and 16K Size Selection

PS008704-0507

Figure 48 shows the programming flowchart.
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Z8 Standard Control Register Diagrams
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Figure 58 through Figure 66 show the Z8 standard control register diagrams.

R247 P3M

D7|D6|D5| D4 | D3| D2

D1

DO

L

* Default setting after reset

0 Port 2 Open-Drain*
1 Port 2 Push-Pull

0 = P31, P32 Digital Mode
1 =P31, P32 Analog Mode

0 P32 =Input
P34 = Qutput*

1 P32 =/DAV0/RDY0
P35 = RDY0//DAVO

00 P33 =Input

P34 = Qutput*
01 P33 = Input
10] P34 =/DM

171P33 = /[DAV1/RDY1
P34 = RDY1//DAV1

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

1 P31 =/DAV1/RDY2
P36 = RDY2//DAV2

0 P30 = Input
P37 = Output

1 P30 = Serial In
P37 = Serial Out

Parity Off
Parity On

- O

Figure 58. Port 3 Mode Register—F7H: Write Only
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MILLIMETER INCH
I HD A SYMBOL
MIN MAX MIN MAX
A2
D N A 140 160 0.055 0.063
33 23
A 005 015 0.002 0.006
)
HEHHA ﬁ HHEHA B, A2 135 145 0053 0.057
3 an : a2 b 030 045 0012 0.018
o | m
o i e c 0.09 020 0.004 0.008
o e
o I o HD 175 1225 0463 0.482
of— ——————- —m E HE D 990 10.10 03% 0.398
o | 0
o I b HE 115 1225 0463 0.482
o : p E 9.90 10.10 0.3% 0.398
o i D DETAIL A
4o | F 12 B 0.80BSC 0.031B8SC
? H H H H H H H H H ? E L 045 0.75 0.018 0.030
1 - . LE 1.00 REF 0.039 REF
g —H-»

1. CONTROLLING DIMENSIONS : mm

2. MAX. COPLANARITY  :.10mm
0.004"

DETAILA

Figure 68. 44-Pin LQFP Package Diagram
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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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