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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applications, or technology described is intended to suggest possible uses and may be superseded.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) I/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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General Description
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The Z86E7X family are OTP-based members of the Z8®McuU single-chip family
with 236 or 748 bytes of general-purpose RAM. The only differentiating factor
between the E72/73 versions is the availability of RAM and ROM. This EPROM
microcontroller family of OTP controllers also offers the use of external memory,
which enables this Z8 microcontroller to be used where code flexibility is required.
ZiLOG's CMOS microcontrollers offer fast execution, efficient use of memory,
sophisticated interrupts, input/output bit manipulation capabilities, automated
pulse generation/reception, and easy hardware/software system expansion along
with cost-effective and low power consumption.

The Z86E7X architecture is based on ZiLOG's 8-bit microcontroller core with an
Expanded Register File to allow access to register-mapped peripherals, 1/O cir-
cuits, and powerful counter/timer circuitry. The Z8 offers a flexible I/O scheme, an
efficient register and address space structure, and a number of ancillary features
that are useful in many consumer, automotive, computer peripheral, and battery-
operated hand-held applications.

Z8 applications demand powerful I/O capabilities. The Z86E7X family fulfills this
with three package options in which the E72/73 versions provide 31 pins of dedi-
cated input and output. These lines are grouped into four ports. Each port consists
of eight lines (Port 3 has seven lines of /0 and one Pref comparator input) and is
configurable under software control to provide timing, status signals, parallel 1/0
with or without handshake, and an address/data bus for interfacing external mem
ory.

There are five basic address spaces available to support a wide range of
configurations: program memory, register file, Expanded Register File, Extended
Data RAM, and external memory. The register file is composed of 256 bytes of
RAM. Itincludes 4 1/O port registers, 16 control and status registers, and the rest
are general-purpose registers. The Extended Data RAM adds 512 (E72) of usable
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
Z86ET7X family offers a new intelligent counter/timer architecture with 8-bit and 16-
bit counter/timers (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 (Figure 19 on page 34).

Note: All signals with a preceding front slash, “/”, are active Low. For
example, B//W (WORD is active Low); /B/W (BYTE is active
Low, only).
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Figure 1. Z86E7X Counter/Timer Block Diagram

Power connections follow the conventions listed in Table 2.

Table 2. Power Connections

Connection Circuit Device
Power VCC VDD
Ground GND VSS

Figure 2 displays the functional block diagram.
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Figure 2. Z86E7X Functional Block Diagram
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Figure 3 shows the pin assignments for the standard mode of the 40-pin dual
in-line package (DIP). Figure 4 on page 6 shows the pin assignments for the
electronically programmable read-only memory (EPROM) mode of the 40-pin DIP.

./

R/W o 1 40 b /DS
P25 2 39 g P24
P26 O 3 38 b P23
P27 o 4 37 P22
P04 o 5 36 g P21
P05 o 6 35 | P20
P06 OO 7 34 A P03
P14 8 33 P13
Pi5 g 9 Z86E72/73 32 p12
P07 o 10 DIP 31| vss
vDD o 11 30 g P02
P16 12 29 | P11
P17 ] 13 28 | P10

XTAL2 o 14 27 b PO1
XTAL1 f 15 26 || P00

P31 16 25 | Preft
P32 17 24 | P36
P33 18 23 P37
P34 19 22 b P35
/AS o 20 21 b /RESET

Figure 3. 40-Pin DIP Pin Assignments (Standard Mode)
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-/
NC O 1 40 g NC
A3 2 39 g A12
Al4 d 3 38 g A1l
/PGM O 4 37pQ A10
Ad O 5 36 A9
A5 6 35pP A8
A6 O 7 34 8 A3
D4 O 8 33pg D3
D509 32 D2
A7 10 Z86E72/73 31p vsS
VDD ¢ 11 DIP 30k A2
D6 12 29 g D1
D7 ] 13 28 g DO
NC ] 14 27 g A1
NC d 15 26 g A0
/OE 0 16 25 /CE
EPM 4 17 24 g NC
VPP ] 18 23| NC
NC 4 19 22| NC
NC o 20 21 g NC

Figure 4. 40-Pin DIP Pin Assignments (EPROM Mode)

Figure 5 on page 7 shows the pin assignments for the standard mode of the
44-pin plastic leaded chip carrier (PLCC). Figure 6 on page 7 displays the pin
assignments for the EPROM mode of the 44-pin PLCC.
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Figure 5. 44-Pin PLCC Pin Assignments (Standard Mode)
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Figure 7 displays the pin assignments for the standard mode of the
44-pin low-profile quad flat pack (LQFP). Figure 8 on page 9 shows the pin
assignments for the EPROM mode of the 44-pin LQFP.

P21
P22
P23
P24
/DS
R//RL
R//W
P25
P26
P27
P04

gooonoonoonan

oM ANNDN+~ OO
NOr~rr~MNWNVNO OO0
oodoo>>a0000a
onooonoononnn
33 31 29 2527 23
34 22k
35 213
36 203
37 19k
38 18
39 Z86E72/73 17RA
40 LQFP ] =!
41 151
42 142
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44 122
1* 3 5 7 9 11
BSOS RECEYT
fioaolssSoang<g
E =
X X

Pref1
P36
P37
P35
/RESET
VSS
/AS
P34
P33
P32
P31

Figure 7. 44-Pin LQFP Pin Assignments (Standard Mode)
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Figure 8. 44-Pin LQFP Pin Assignments (EPROM Mode)

Table 3 identifies the pins in packages in standard mode. Table 4 on page 11
identifies the pins in the 40-pin DIP in EPROM mode. Table 5 on page 12 identi-
fies the pins in the 44-pin LQFP and PLCC.

Table 3. Pin Identification (Standard Mode)

40-Pin DIP # 44-Pin PLCC # 44-Pin LQFP # Symbol Direction Description
26 40 23 P00  Input/Output Port 0 is Nibble Programmable.
27 41 24 P01 Input/Output Port 0 can be configured as A15—
A8 external program
30 44 27 P02  Input/Output
34 5 32 P03  Input/Output ROM Address Bus.
5 17 44 P04  Input/Output Port 0 can be configured as a
18 1 P05  Input/Output mouse/trackball input.
7 19 2 P06  Input/Output
10 22 5 P07  Input/Output
28 42 25 P10  Input/Output Port 1 is byte programmable.

PS008704-0507
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Table 3. Pin Identification (Standard Mode) (Continued)
40-Pin DIP # 44-Pin PLCC # 44-Pin LQFP # Symbol Direction Description

29 43 26 P11 Input/Output Port 1 can be configured as
multiplexed A7-A0/D7-DO0
external program ROM
Address/Data Bus

32 30 P12  Input/Output

33 4 31 P13  Input/Output

8 20 P14  Input/Output .

9 21 P15  Input/Output

12 25 P16  Input/Output

13 26 P17  Input/Output

35 6 33 P20  Input/Output Port 2 pins are individually
configurable as input or output

36 7 34 P21 Input/Output

37 8 35 P22  Input/Output

38 9 36 P23  Input/Output

39 10 37 P24  Input/Output

2 14 41 P25  Input/Output

3 15 42 P26  Input/Output

4 16 43 P27  Input/Output

16 29 12 P31 Input IRQ2/Modulator input

17 30 13 P32 Input IRQO

18 31 14 P33 Input IRQ1

19 32 15 P34 Output T8 output

22 36 19 P35 Output T16 output

24 38 21 P36 Output T8/T16 output

23 37 20 P37 Output

20 33 16 IAS Output Address Strobe

40 11 38 /DS Output Data Strobe

1 13 40 R//W Output Read/Write

21 35 18 /RESET Input Reset

15 28 11 XTAL1 Input Crystal, Oscillator Clock

PS008704-0507
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Table 3. Pin Identification (Standard Mode) (Continued)
40-Pin DIP # 44-Pin PLCC # 44-Pin LQFP # Symbol Direction Description
14 27 10 XTAL2 Output Crystal, Oscillator Clock
11 23,24 6,7 Vop Power Supply
31 1,2, 34 17, 28, 29 Vss Ground
25 39 22 Pref1 Input Comparator 1 Reference
NC 12 39 R//RL Input ROM//ROMless

PS008704-0507

Table 4. Z86E72/73 40-Pin DIP Identification—EPROM Mode

40-Pin # Symbol Function Direction

1 N/C Not Connected

2-3 A13-14 Address 13, 14 Input

4 /PGM Program Mode Input

5-7 A4—-A6 Address 4, 5, 6 Input

8-9 D4-D5 Data 4, 5 Input/Output
10 A7 Address 7 Input

11 Vpp Power Supply

12-13 D6-D7 Data 6, 7 Input/Output
14-15 N/C Not Connected

16 /OE Output Enable Input

17 EPM EPROM Prog. Mode Input

18 Vpp Prog. Voltage Input

19-24 N/C Not Connected

25 /CE Chip Enable Input

26-27 AO0-A1 Address 0, 1 Input

28-29 D0-D1 Data 0, 1 Input/Output
30 A2 Address 2 Input

31 Vss Ground

32-33 D2-D3 Data 2, 3 Input/Output
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Table 4. Z86E72/73 40-Pin DIP Identification—EPROM Mode (Continued)

40-Pin # Symbol Function Direction
34 A3 Address 3 Input
35-39 A8-A12 Address 8, 9, 10, 11,12 Input

40 N/C Not Connected

Table 5. Z86E72/73 44-Pin LQFP/PLCC Pin Identification—EPROM Mode

44-Pin LQFP 44-Pin PLCC Symbol Function Direction
1-2 18-19 A5-A6 Address 5, 6 Input

34 20-21 D4-D5 Data 4, 5 Input/Output
5 22 A7 Address 7 Input

67 23-24 Vop Power Supply

8-9 25-26 D6-D7 Data 6, 7 Input/Output
10 27 XTAL2 Crystal Oscillator Clock

11 28 XTALA1 Crystal Oscillator Clock

12 29 /OE Output Enable Input

13 30 EPM EPROM Prog. Mode Input

14 31 Vpp Prog. Voltage Input

15-16 32-33 N/C Not Connected

17 34 Vgg Ground

18-21 35-38 N/C Not Connected

22 39 ICE Chip Select Input

23-24 40-41 AO0-A1 Address 0, 1 Input

25-26 42-43 D0-D1 Data 0, 1 Input/Output
27 44 A2 Address 2 Input

28-29 1-2 Vgg Ground

30-31 3-4 D2-D3 Data 2, 3 Input/Output
32 5 A3 Address 3 Input

33-37 6-10 A8-A12 Address 8, 9, 10, 11,12 Input

38-40 11-13 N/C Not Connected
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Table 5. Z86E72/73 44-Pin LQFP/PLCC Pin Identification—EPROM Mode

44-Pin LQFP 44-Pin PLCC Symbol Function Direction
41-42 14-15 A13-A14 Address 13, 14 Input
43 16 /PGM Prog. Mode Input
44 17 A4 Address 4 Input

Absolute Maximum Ratings
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Table 6 lists the absolute maximum ratings for the Z86E72/73 microcontrollers.

Table 6. Absolute Maximum Ratings

Symbol Description Min Max Units
VMAX Supply Voltage (*) -03 +70 V
Tsta Storage Temperature -65° +150° C
Ta Oper. Ambient Temperature T C
Notes:

* Voltage on all pins with respect to GND.
T See “Ordering Information” on page 97.

Stresses greater than those listed under Absolute Maximum Ratings might cause
permanent damage to the device. This rating is a stress rating only. Operation of
the device at any condition above those indicated in the operational sections of
these specifications is not implied. Exposure to absolute maximum rating condi-
tions for an extended period might affect device reliability.
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Standard Test Conditions

The characteristics listed below apply for standard test conditions as noted. All
voltages are referenced to GND. Positive current flows into the referenced pin
(see Figure 9).

From Output
Under Test ©

C,
\|
71

Figure 9. Test Load Diagram

Capacitance

Table 7 lists the capacitances for the Z86E72/73 microcontrollers.

Table 7. Capacitance

Parameter Max

Input capacitance 12 pF
Output capacitance 12 pF
I/0 capacitance 12 pF

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

PS008704-0507
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DC Characteristics
Table 8 lists the direct current (DC) characteristics.
Table 8. DC Characteristics
Tpo=0°Cto+70°C Typical
Sym. Parameter Vee Min Max @ 25°C  Units Conditions
Max Input Voltage 30V 7 V 1y 250 pA
55V 7 V 1N 250 pA
VeH Clock Input 3.0V 09Vee Vec+03 V  Driven by External
High Voltage 55V 09Vee Vec+0.3 V  Clock Generator
VoL Clock Input 3.0V Vgs—0.3 0.2V(e V  Driven by External
Low Voltage 55V Vgg—-0.3 0.2Vc V  Clock Generator
VIH Input High Voltage 3.0V 0.7 VCC VCC +0.3 0.5 VCC \%
55V 0.7Vee Vec+03 05V \Y
V||_ Input Low Voltage 3.0V VSS -0.3 0.2 VCC 0.5 VCC \%
55V Vgs—0.3 0.2V 0.5V¢ee \Y
VoH1 Output High Voltage 3.0V V04 2.9 V  loy=-05mA
55V  Vgc-04 54 V  loy=-05mA
VOH2 OUtpUt High Voltage 3.0V VCC 0.7 \% IOH =-7mA
(P00, P01, P36, P37) 5.5V Vee 0.7 V  loy=-7mA
VoL Output Low Voltage 3.0V 0.4 0.1 V lg.=1.0mA
5.5V 0.4 0.2 V  lgL=4.0mA
VorLo+  Output Low Voltage 3.0V 0.8 0.5 V lg.=50mA
55V 0.8 0.3 V gL =7.0mA
VolL2 Output Low Voltage 3.0V 0.8 0.3 V lg.=10mA
(P00, P01, P36, P37) 5.5V 0.8 0.2 V gL =10mA
VRH Reset Input 3.0V 0.8 VCC VCC 1.5 \%
High Voltage 55V 0.8 Vee Vee 2.5 \Y
VRI Reset Input 3.0V VSS -0.3 0.2 VCC 0.9
Low Voltage 55V Vgs—-0.3 0.2V(e 1.8
Vorrser Comparator Input 30V 25 10 mV
Offset Voltage 55V 25 10 mV
e Input Leakage 30V -1 1 <1 pA ViN=0V, Ve
55V -1 1 <1 A ViN=0V, Ve
loL Output Leakage 30V -1 1 <1 pA ViN=0V, Ve
55V -1 1 <1 PA VIN=0V, Ve

PS008704-0507
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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 pHA
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, Vcc
@ 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
V|N =0 V, VCC
WDT is not
Running
Notes 3, 5, 9
55V 10 3 pA  STOP Mode
VIN=0V, Vce
WODT 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
TpoRr Power-On Reset 3.0V 12 75 18 ms
55V 5 20 7 ms

PS008704-0507
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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
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AC Characteristics

Figure 10 shows the external input/output (1/0O) or memory read and write timing.
Table 9 describes the 1/0 or memory read and write timing.

X X
R//W
X A
4—@—»
<-@_> >
Port 0, /DM ><£ xé
AN AN
@
(ic) - .
> @ - e
4 4 4
Port 1 A7-A0 P Z D7-D0 IN
X A K 5
<O~ [—@— | <o
/AS Zl j\
® (- -
=aOa © '
/DS 4
(Read) <_G)_ K
»
Port 1 >< A7 - AO { D7-D0 OUT
® ()
<—®7
/DS Y
(Write)

Figure 10. External I/0O or Memory Read/Write Timing
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Table 9. External I/0O or Memory Read and Write Timing

Tp =0 °C to +70 °C

16 MHz
No. Symbol Parameter Vee Min. Max. Units Notes
1 TdA(AS) Address Valid to 3.0V 55 ns 2
/AS Rising Delay 55V 55 ns
2  TdAS(A) /AS Rising to Address Float Delay 3.0V 70 ns 2
55V 70 ns
3 TdAS(DR) /AS Rising to Read Data Required 3.0V 400 ns 1,2
Valid 55V 400 ns 1,2
4 TwAS /AS Low Width 3.0V 80 ns 2
55V 80 ns 2
5 Td Address Float to 3.0V 0 ns
/DS Falling 55V 0 ns
6 TwDSR /DS (Read) Low Width 3.0V 300 ns 1,2
55V 300 ns
7  TwDSW /DS (Write) Low Width 3.0V 165 ns 1,2
55V 165 ns
8 TdDSR(DR) /DS Falling to Read Data Required 3.0V 260 ns 1,2
Valid 55V 260 ns
9 ThDR(DS) Read Datato 3.0V 0 ns
/DS Rising Hold Time 55V 0 ns
10 TdDS(A) /DS Rising to Address Active Delay 3.0V 85 ns 2
55V 95 ns
11  TdDS(AS) /DS Rising to /AS 3.0V 60 ns 2
Falling Delay 55V 70 ns
12 TdR/W(AS) R//W Valid to /AS 3.0V 70 ns 2
Rising Delay 55V 70 ns
13 TdDS(R/W) /DS Rising to 3.0V 70 ns 2
R//W Not Valid 55V 70 ns
14 TdDW(DSW) Write Data Valid to /DS Falling (Write) 3.0V 80 ns 2
Delay 55V 80 ns
15 TdDS(DW) /DS Rising to Write 3.0V 70 ns 2
Data Not Valid Delay 55V 80 ns
16 TdA(DR) Address Valid to Read Data Required 3.0V 475 ns 1,2
Valid 55V 475 ns

PS008704-0507
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Table 9. External I/0O or Memory Read and Write Timing (Continued)

Ta =0 °C to +70 °C

16 MHz

No. Symbol Parameter Vee Min. Max. Units Notes
17 TdAS(DS) /ASRising to 3.0V 100 ns 2

/DS Falling Delay 55V 100 ns 2
18 TdDM(AS) /DM Valid to /AS 3.0V 55 ns 2

Falling Delay 55V 55 ns
19 TdDS(DM) /DS Rise to 3.0V 70 ns

/DM Valid Delay 55V 70 ns
20 ThDS(A) /DS Rise to Address Valid Hold Time 3.0V 70 ns

55V 70 ns

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.

PS008704-0507

Figure 11 shows additional timing. Table 10 describes the additional timing.
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Figure 11. Additional Timing

Table 10. Additional Timing

\j

T = 0°C to +70°C

No Symbol Parameter Vee Min Max Units Notes

1 TpC Input Clock Period 3.0V 121 DC ns 1
55V 121 DC ns 1

2 TrC,TfC Clock Input Rise and Fall Times 3.0V 25 ns 1
55V 25 ns 1

3 TwC Input Clock Width 3.0V 37 ns 1
55V 37 ns

4 TwTinL Timer Input Low Width 3.0V 100 ns 1
55V 70 ns

5 TwTinH Timer Input High Width 3.0V 3TpC 1
55V 3TpC

PS008704-0507
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