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PRODUCT SPECIFICATION

Z86E40

CMOS Z8® OTP
CCP™MICROCONTROLLER

FEATURES
|’ 8-Bit CMOS Microcontroller

W 40-Pin DIP or 44-Pin PLCC Package

B Low Cost

W 4.5V to 5.5V Operating Range

W Software Programmable Low EMI Mode.

m  Pull-Up Active/Open-Drain Programmable on Port 0,
Port 1 and Port 2

m EPROM Protect Programmable

B RAM Protect Programmable

B RC Oscillator Programmable

B Low Power Consumption - 60 mwW

B Fast Instruction Pointer - 0.6 us

® Two standby modes - STOP and HALT

8 32 Input/Output Lines

® Digital Inputs CMOS Levels, Schmitt-Triggered
W 4 Kbytes of One-Time PROM

W 236 Bytes of RAM

R Three Expanded Register File Control Registers

M Two Programmable 8-Bit Counter/Timers each with a
6-Bit Programmable Prescaler

W Six Vectored, Priority Interrupts from Six Different
Sources

® Clock Speeds up to 12 MHz
M Watch-Dog Timer

N Auto Power-On Reset

m  Two Comparators

® On-Chip Oscillator that Accepts a Crystal, Ceramic
Resonator, LC, RC, or External Clock Drive.

GENERAL DESCRIPTION

The Z86E40 Consumer Controller Processor (CCP™) intro-
duces anew level of sophistication to single-chip architec-
ture. The Z8BE40 is a member of the Z8% single-chip
microcontroller family with 4 Kbytes of EPROM and 236
bytes of RAM. The device is housed in a 40-pin DIP, 44-pin
PLCC, and a 44-pin Quad Flat Pack, and is manufactured
in CMOS technology. The device offers easy software
development and debug, prototyping, and small produc-
tion runs not economically desirable with a masked ROM
version.

The Z86E40 architecture is characterized by Zilog's 8-bit
microcontroller core with an expanded register file to allow
easy access to register mapped peripheral and /O cir-

cuits. The CCP offers a flexible 1/O schems, an efficient
register and address space structure, and a number of
ancillary features that are useful in many industrial, con-
sumer, automotive, peripheral types, and advanced sci-
entific applications.

The Z86E40 has 32 pins dedicated to input and output for
applications demanding powerful I/O capabilities. These
lines are grouped into four ports, eight lines per port, and
are configurable under software control to provide timing,
status signals, and parallel 1/O with or without handshake,
and address/data bus for interfacing external memory.
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GENERAL DESCRIPTION (Continued)

There are four basic address spaces available to support
this wide range of configurations: Program Memory, Data
Memory, Register File, and Expanded Register File (ERF).
The Register File is composed of 236 bytes of general-
purpose registers, four I/O port registers, and 15 control

Notes:
All Signals with & preceding front slash, ", are active Low, e.g.,
B//W (WORD is active Low); /B/W (BYTE is active Low, only).

Power connections follow conventional descriptions below:

and status registers. The Expanded Register File consists Connection Circuit Device
of three control resisters.
Power Vo Voo
To unburden the program from coping with the real-time Ground GND Vs
problems such as counting/timing and input/output data
communication, the Z86E40 offers two on-chip counter/
timers with a large number of user selectable modes, and
two on-board comparators to process analog signals with
a common reference voltage (Figures 1 and 2).
Output  Input VCC GND XTAL /AS /DS R/W /RESET
N Machine Timing
Port3 K - > o
lL Instruction Control
Counter/ jA— RESET
Timers (2) N— ALU WDT, POR
l FLAGS 1\r
nterrupt A .
4096 x 8-Bit
Control N oTP
Register 1 T
Two Analog jA—] Pointer
Comparators [N Register File I'érogram
256 x 8-Bit ounter
Port 2 poto K N Porti
¢ 3 ¢ 3 1 3 1 3 H @ 181
/o

(Bit Programmable)

Address or /O
(Nibble Programmable}

Address/Data or I/O
(Byte Programmable)

Figure 1. Functional Block Diagram

10-2



Z86E40 CMOS 287
N 2i1Las

8-BiT MICROCONTROLLER

, D7 -0
ll AD 11- 0'\
Z8 MCU —
AD 11-0
MSN Address
Port 3 MUX
D7-0
4K N N§ Data
AD 11-0 N EPROM  N———/] MUX
’ 128 Bytes D7-0 Z8
78 T TEST ROM A——N bt 2
Port 0 ROM PROT
»| RAM PROT
RC Osc 1
PGM + Tost .
Mode Logic
L VPP
P33
/OE
EPM [ /PGM P31
P32 P30
/CE
XT1

Figure 2. EPROM Programming Block Diagram
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PIN IDENTIFICATION

rw [] 1 -/ 40 ] /oS
pas [] 2 39 [] P24
ps [] 3 38 |] Peos
P27 [ 4 37 [] P22
Po4 [15 36 | ] P21
pos [] 6 35 ] P20
pos []7 34 ] pos
P4 [] 8 33 1 P13
pis [ o Z88EM0 52 I pr2
po7 [] 10 31 1] GND
vce [ 1 30 [] Poz
Pis [ 12 29 [] P11
P17 ] 18 28 [] P10
XTAL2 [ 14 27 {] poi
xmLt [ 15 26 {] Poo
pe1 ] 16 25 [ pao
Pa2 O 17 24 [ p3s
P33 [] 18 23 [1 pa7
P34 [ 19 22 [] p3s
/s [ 20 21 [] /RESET
Figure 3. 40-Pin DIP Pin Assignments (Standard Mode)
Table 1. 40-Pin DIP Pin Identification (Standard Mode)
Pin# Symbol Function Direction Pin# Symbol Function Direction
1 RIW Read/Write Output 22 P35 Port 3, Pin 5 Output
2-4 P25-P27 Port 2, Pins 6,6,7 In/Output 23 P37 Port3,Pin7 Output
5-7 P04-P06  Port O, Pins 4,5,6 In/Output 24 P36 Port 3, Pin 6 Output
8-9 P14-P15 Port1, Pins 4,5 In/Output 25 P30 Port 3, Pin 0 Input
10 PO7 Port 0, Pin 7 In/Output 26-27 P00-PO1 Port0, Pins 0,1 In/Output
11 \ P Supp!
oo owersupply 2820 P10-P11_Portd,Pins01 _ InjOutput
12-13 P16-P17 Port 1, Pins 6,7 In/Output 30 P02 Port 0, Pin 2 In/Output
14 XTAL2 Crystal Oscillator ~ Output 31 GND Ground
15 XTALA Crystal Oscillator Input 32-33 P12-P13 Port 1, Pins 2,3 In/Output
16-18 P31-P33 Port 3, Pins 1,2,3 Input 34 P03 Port O, Pin 3 In/Output
19 P34 Port 3, Pin 4 Output 35-39 P20-P24 Port2, Pins0,1,2,3,4 In/Output
20 /AS Address Strobe Output 40 /DS Data Strobe Output
21 /RESET  Reset Input
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Q0O o 2 9 -0
fEridsscEaE 8
44
P21 | P30
P22 ] P36
P23 | P37
P24 1 P35
/DS ] /RESET
N/C ] R/RL
R/IW ] /AS
P25 ] P34
P26 ] P33
P27 ] P32
P04 ] P31
18 19 20 22 23 24
0 T O OO ©N -
FEEEB8888¢% g g
Figure 4. 44-Pin PLCC Pin Assignments (Standard Mode)
Table 2. 44-Pin Plastic Leaded Chip Carrier Pin Identification (Standard Mode)
Pin # Symbol  Function Direction Pin # Symbol  Function Direction
1-2 GND Ground 28 XTAL1 Crystal Oscillator Input
3-4 P12-P13  Port 1, Pins 2,3 InfOutput 29-31 P31-P33  Port 3, Pins 1,2,3 Input
5 P03 Port0, Pin 3 In/Output 32 P34 Port 3, Pin 4 Output
6-10 P20-P24  Port 2, Pins 0,1,2,3,4 In/Output 33 /AS Address Strobe Output
11 /DS Data Strobe Output 34 R//RL ROM/ROMIess select  Input
12 N/C No Connection 35 /RESET Reset Input )
13 RIwW Read/Write Output 36 P35 Port 3, Pin 5 Output
14-16 P25-P27  Port 2, Pins 5,6,7 In/Output 37 P37 Port 3, Pin 7 Output
17-19  P04-PO6  Port 0, Pins 4,5,6 In/Output 38 P36 Port3, Pin 6 Output
20-21 P14-P0O5  Port 1, Pins 4,5 In/Output 39 P30 Port 3, Pin 0 Input
22 P07 Port 0, Pin 7 In/Output 40-41 POC-PO1  Port 0, Pins 0,1 In/Output
23-24 Power Supply 42-43 P10-P11  Port 1, Pins 0,1 In/Output
256-26  P16-P17  Port1, Pins 6,7 In/Output a4 P02 Port 0, Pin 2 In/Output
27 XTAL2 Crystal Oscillator Output
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PIN IDENTIFICATION (Continued)

PALTT
P2 TT ™
P2BTT |
PA_T1 1]
s TT ]
NC T ]
RIWCTI1 ]
P25 [ T1
P26 TT ]
P27 11—
30021 W —

— 11 1P12
[ TT ] GND
[T GND
[ TT ]Po2
— 11 1P1n

[ TT 7] Pot
[ T7 "1 rPoo

w
@

11T 1P20
8 11T 1pro3
[ TT 1P13

31 30 29 28 27 26

38 Z86E40
39 QFP

L T

n
S
n
[~3

21
20
19

17
16
15
14

12

1T P30
[ TT P36
[ TT P37
1T 1P35

T JRIAL
1T /A
[ TT ]P34
[ TT P33
| TT_JP32
[ TT P31

Figure 5. 44-Pin QFP Pin Assignments (Standard Mode)

Table 3. 44-Pin QFP Pin Identification (Standard Mode)

[ TTJ/RESET

Pin # Symbol  Function Direction Pin # Symbol  Function Direction
1-2 P05-P06  Port O, Pins 5,6 In/Output 21 P36 Port 3, Pin 6 Output
3-4 P14-P05 Port 1, Pins 4,5 In/Output 22 P30 Port 3, Pin 0 Input

5 PO7 Port0, Pin7 In/Output 23-24  P00-PO1  Port0, Pin0,1 In/Output
6-7 Vee Power Supply 25-26  P10-P11  Port 1, Pins 0,1 In/Output
8-9 P16-P17  Port1, Pins 6,7 In/Output 27 P02 Port 0, Pin 2 In/Output
10 XTAL2 Crystal Oscillator Quitput 28-29 GND Ground

1 XTAL1 Crystal Oscillator Input 30-31 P12-P13 Port 1,Pins 2,3 In/Output
12-14  P31-P13  Port 3, Pins 1,2,3 Input 32 P03 Port 0, Pin 3 In/Cutput
15 P34 Port 3, Pin 4 Output 33-37 P20-4 Port 2, Pins 0,1,2,3,4  In/Output
16 JAS Address Strobe Output 38 /DS Data Strobe Output
17 R//RL ROM/ROMess select  Input 39 N/C No Connection

18 /RESET  Reset Input 40 RIW Read/Write Output
19 P35 Port 3, Pin 5 Output 41-43  P25-P27 Port2, Pins 5,6,7 In/Output
20 P37 Port 3, Pin 7 Output 44 P04 Port 0, Pin 4 In/Output

10-6




- Z86E40 CMOS Z8*
@ ZILGB 8-BiT MICROCONTROLLER
ve1 o e
D5 [} 2 39 |} b4
De[] 3 38 [ ] D3
D7 [] 4 37 [ b2
As[] s 3 | D1
A5 [] 6 35 | ] DO
As[] 7 34 ] A3
Nne [ s 33 [ ] NC
Z86E40
Nne [ e oip | 32 |1 NG
A7 [] 10 31 |[] GND
vee o 11 30 [] A2
NC [ 12 20 |7 NiC
NC [] 13 28 [ ne
NC [ 14 27 [ At
/CE ] 15 26 [ ]A0
IOE [} 16 25 '] /PGM
EPM [] 17 24 | AT0
VPP [] 18 23 [ ] Alt
A8 [ 19 22 [ ] A9
N/C [ 20 21 | ] NC
Figure 6. 40-Pin DIP Pin Assignments (EPROM Programming Mode)
Table 4. 40-Pin DIP Package Pin Identification (EPROM Programming Mode)
Pin # Symbol  Function Direction Pin # Symbol  Function Direction
1 N/C No Connection 22 A9 Address 9 Input
2-4 D5-D7 Data 5,6,7 In/Output 23 Al Address 11 Input
57 A4-A6 Address 4,5,6 input 24 A10 Address 10 Input
8-9 N/C No Connection 25 /PGM Prog. Mode Input
10 A7 Address 7 Input 26-27  AO-At Address 0,1 Input
11 Vee Power Supply 28-29 N/C No Connection
i2-14  N/C No Connection 30 A2 Address 2 Input
15 /ICE Chip Select Input 31 GND Ground
16 /OE Output Enable Input 32-33 N/C No Connection
17 EPM EPROM Prog. Mode  Input 34 A3 Address 3 Input
18 Vep Prog. Voltage Input 35-39 D0-D4 Data 0,1,2,3,4 In/Output
19 A8 Address 8 nput 40 N/C No Connection
20-21 N/C No Connection
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PIN IDENTIFICATION (Continued)

g2 3888988z ¢2
e e W
( 6 5 4 3 2 1 44 43 42 41 40

p1 [ 39 i /Pam
D2 [ ° 38 [ At0
D3 [ 37 1N At
D4 [ 10 36 ] A9
NG 1 35 1T N/C
ne o 12 z:fg? 34 [1 N
NC [ 13 33 |1 NC
D5 [ 14 32 {] A8
D [} 15 31 [] veP
D7 [} 16 30 [] EPM
A4} 17 29 11 /OE

18 19 20 21 22 28 24 25 26 27 28 )

| NN [ Ny NUUR g RN Jy RN [y My NG [N NN Q) R [ WO [y o |

22982888884

Figure 7. 44-Pin PLCC Pin Assignments (EPROM programming mode)

Table 5. 44-Pin Leaded Chip Carrier Pin Identification (EPROM Programming Mode)

Pin#  Symbol Function Direction Pin#  Symbol Function Direction
1-2 GND Ground 29 /OE Output Enable input
3-4 N/C No Connection 30 EPM EPROM Prog. Mode  Input
5 A3 Address 3 Input 31 Vep Prog. Voltage Input
6-10 D0-D4 Data 0,1,2,3,4 In/Output 32 A8 Address 8 Input
11-18 N/C No Connection 33-35 N/C No Connection

14-16 D5-D7 Data 5,6,7 In/Output 36 A9 Address 9 Input
17-19 A4-A6 Address 4,5,6 Input 37 A1 Address 11 input
20-21 N/C No Connection 38 A10 Address 10 Input
22 A7 Address 7 Input 39 /PGM Prog. Mode Input
23-24 V. Power Supply 40-41 AQ,A1 Address 0,1 Input
25-27 N/C No Connection 42-43 N/C No Connection

28 /CE Chip Select Input 44 A2 Address 2 Input
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2 a
B2583%3%388=z¢
33 32 31 30 29 28 27 26 25 24 23
D1 I:El:: 34 22 171 /PGM
D2 T 35 21 [—TT1T—7 ato
D3 [ T1 ] 36 20 —TT7 At
D4 CIT) 97 19 —TT—1 a9
NC _IT1 1 38 Z86E40 18 IJT ] NC
nve T 99 QFP 17 1171 ~ne
Ne 1T ] 40 18 —TT—] NE
Ds T} 4 15 =117 a8
Ds [ TT 42 14 1] vpP
D7 [T1] 48 18 [—TT—] EPM
M 4 O 12 :EI:I JOE
12 3 45 67 89 10 1
22992889888
Figure 8. 44-Pin QFP Pin Assignments (EPROM programming mode)
Table 6. 44-pin Quad Flat Pack (EPROM Programming Mode)
Pin # Symbol  Function Direction Pin # Symbol  Function Direction
1-2 A5-A6 Address 5,6 Input 21 A10 Address 10 Input
3-4 N/C No Connection 22 /PGM Prog. Mode Input
5 A7 Address 7 Input 23-24  A0A1 Address 0,1 Input
6-7 Veo Power Supply 25-26  N/C No Connection
8-10 N/C No Connection 27 A2 Address 2 Input
11 ICE Chip Select Input 28-29 GND Ground
12 /OE Output Enable Input 30-31 N/C No Connection
13 EPM EPROM Prog. Mode  Input 32 A3 Address 3 Input
14 Vep Prog. Voltage Input 33-37 D0-D4 Data 0,1,2,3,4 In/Output
15 AB Address 8 Input 38-40 N/C No Connection
16-18 N/C No Connection 41-43 D5-D7 Data 5,6,7 In/Output
19 A9 Address 9 Input 44 A4 Address 4 Input
20 At1 Address 11 Input
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PIN FUNCTIONS
EPROM Programming Mode

D7-D0 Data Bus. The data can be read from or written to
external memory through the data bus.

A11-A0 Address Bus. During programming, the EPROM
address is written to the address bus.

V.. Power Supply. This pin has to supply 5V during the
EPROM read mode and 6V during other modes.

ICE Chip Enable (active Low). This pin is active during
EPROM Read Mode, Program Mode and Program Verify
Mode.

[OE Output Enable (active Low). This pin drives the direc-
tion of the Data Bus. When this pin is Low, the Data Bus is
output. When High, the Data Bus is input.

EPM EPROM Program Mode. This pin controls the differ-
ent EPROM Program Mode by applying different voltages.

V., Program Voltage. This pin supplies the program volt-
age.

IPGM Program Mode (active Low). When this pin is Low,
the data is programmed to the EPROM through the Data
Bus.

Application Precaution

The production test-mode environment may be enabled
accidentally during normal operation if excessive noise
surges above V__ occur on the following specific pins:
XTAL1 pin

/RESET pin.

In addition, processor operation of Z8 One-Time Program-
mable devices may be affected by excessive noise surges
ontheV, , /CE, /EPM, /OE pins while the microcontroller Is
in standard mode.

Recommendations for dampening voltage surges in both
test and OTP mode include the following:

Using a clamping diode to Vcc

Adding a capacitor to the affected pin.

Z86EA40 Standard_ Mode

XTAL Crystal 1 (time-based input). This pin connects a
parallel-resonant crystal, ceramic resonator, LC, RC net-
work, or external single-phase clock to the on-chip oscilla-
tor input.

XTAL2 Crystal 2 (time-based output). This pin connects a
parallel-resonant crystal, ceramic resonator, LC, or RC
network 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.

/RESET Reset (input, active Low). Reset will initialize the
MCU. Reset is accomplished either through Power-On,
Watch-Dog Timer reset, Stop-Mode Recovery , or external
reset. During Power-On Reset and Watch-Dog Timer Re-
set, the internally generated reset drives the reset pin low
for the POR time. Any devices driving the reset line must be
open-drain in order to avoid damage from a possible
conflict during reset conditions. Pull up is provided inter-
nally. After the POR time, /RESET is a Schmitt-triggered
input.

To avoid asynchronous and noisy reset problems, the
Z86E40 is equipped with a reset filter of four external
clocks (4TpC). If the external reset signal is less than 4TpC
in duration, no reset occurs. On the fifth clock after the
resetis detected, aninternal RST signal is latched and held
for aninternal register countof 18 external clocks, or for the
duration of the external reset, whichever is longer. During
the reset cycle, /DS is held active Low while /AS cycles at
a rate of TpC/2. Program execution begins at location
000CH, 5-10 TpC cycles after /RESET is released. For
Power-On Reset, the reset output time is § ms. The Z86E40
does not reset WDTMR, SMR, P2M, and P3M registers on
a Stop-Mode Recovery operation.

Port 0 (PO7-P00). Port O is an 8-bit, bidirectional, CMOS
compatible 1/O port. These eight |/O lines can be config-
ured under software control as a nibble 1/O port, or as an
address port for interfacing external memory. The input
buffers are Schmitt-triggered and nibble programmed.
Either nibble output that can be globally programmed as
push-pull or open-drain. Low EM! output buffers can be
globally programmed by the software. Port 0 can be
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placed under handshake control. In Handshake mode,
Port 3 lines P32 and P35 are used as handshake conirol
lines. The handshake direction is determined by the con-
figuration (input or output) assigned to Port O's upper
nibble. 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
nibble) depending on the required address space. If the
address range requirss 12 bits or less, the upper nibble of
Port 0 can be programmed independently as /O while the

lower nibble is used for addressing. If one or both nibbles
are needed for I/O operation, they must be configured by
writing to the Port 0 mode register. In ROMless mode, after
a hardware reset, Port 0 is configured as address lines
A15-A8, and extended timing is set to accommodate slow
memory access. The initialization routine can include
reconfiguration to eliminate this extended timing mode. In
ROM mode, Port 0 is defined as input after reset.

Port O can be set in the high-impedance mode if selected
as an address output state, along with Port 1 and the
control signals /AS, /DS, and R//W (Figure 9).

Z86E40

h

& (P32 and P35)

Port 0 (1/O)

Handshake Controls
/DAVO and RDYO

Open-Drain T
OEN Dc I— ) ¢
PAD
Out
1.5 <-» 2.3V Hysteresis
In A
Auto Latch

R== 500 kQ

I |

Figure 9. Port 0 Configuration
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PIN FUNCTIONS (Continued) -

Port 1 (P17-P10). Port 1 is an 8-bit, bidirectional, CMOS
compatible port. it has multiplexed Address (A7-A0) and
Data (D7-D0) ports. These eight I/O lines can be pro-
grammed as inputs or outputs or can be configured under
software control as an Address/Data port for interfacing
external memory. The input buffers are Schmitt triggered
and the output buffers can be globally programmed as
either push-pull or open-drain. Low EMI outputbuffers can
be globally programmed by the software. Port 1 can be
placed under handshake contral. In this configuration,
Port 3, lines P33 and P34 are used as the handshake

controls RDY1 and /DAV1 (Ready and Data Available). To
interface external memory, Port 1 mustbe programmed for
the multiplexed Address/Data mode. if more than 256
external locations are required, Port O outputs the addi-
tional lines (Figure 10).

Port 1 can be placed in the high-impedance state along
with Port O, /AS, /DS, and R//W, allowing the Z86E40 to
share common resources in multiprocessor and DMA
applications.

Z86E40
MCU

Port2 (I/0)

Handshake Controls
/DAV1 and RDY1
(P33 and P34)

Open-Drain

O
m
Z

>

>

PAD

Out

1.5 «t—= 2.3 Hysteresis

<
- N

—_———

1
‘ I Auto Latch
i
|
4

R == 500 kQ

Figure 10. Port 1 Configuration
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Port 2 (P27-P20). Port 2 is an 8-bit, bidirectional, CMOS
compatible 1/O port. These eight I/O lines can be config-
ured under software control as an inputor output, indepen-
dently. All input buffers are Schmitt triggered. Bits pro-
grammed as outputs can be globally programmed as
either push-pull or open-drain. Low EMI output buffers can
be globally programmed by the software. When used as
an /O port, Port 2 can be placed under handshake control.

In Handshake Mode, Port 3 lines P31 and P36 are used as
handshake controtlines. The handshake direction is deter-
mined by the configuration (input or output) assigned to bit
7 of Port 2 (Figure 11).

Z86E40
MCU

J

| > /DAV2 and RDY2
— } (P31 and P36)

> Port 2 (1/0)

Handshake Controls

Open-Drain

OEN -I_
So

| —

PAD
Out
l )
TTL Level Shifter
|
L {} - —
Auto Latch

oo

R =~ 500 KQ

Figure 11. Port 2 Configuration
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PIN FUNCTIONS (Continued)

Port 3 (P37-P30). Port 3 is an 8-bit, CMOS compatible port
with four fixed input and four fixed output. Port 3 consists
of four fixed input (P33-P30). and four fixed output (P37-
P34), and can be configured by software for interrupt and
handshake control functions. Port 3, Pin 0 is Schmitt-
triggered. P31, P32 and P33 are standard CMOS inputs
(no Auto Latches) and P34, P35, P36 and P37 are push-
pull output lines. Low EMI output buffers can be globally
programmed by the software. Two on-board comparators
can process analog signals on P31 and P32 with reference
to the voltage on P33. The analog function is enabled by
setting the D1 of Port 3 Mode Register (P3M). The com-
parator output can be outputed from P34 and P37, respec-

tively, by setting PCON register Bit DO to 1 state. For the
interrupt function, P30 and P33 are falling edge triggered
interrupt inputs. P31 and P32 can be programmed as
falling, rising or both edges triggered interrupt inputs
(Figure 12). Access to Counter/Timer 1 is made through
P31 (T,,) and P36 (T;). Handshake lines for Port 0, Port 1,
and Port 2 are also available on Port 3 (Table 7).

Note: P33-P30 differs from the Z86C40 because there is
no clamping diode to V,, due to the EPROM high-voltage
circuits. Exceeding the V,, maximum specification during
standard operating mode may cause the device to enter
EPROM mode.

ZBBE40
MCU

Port 3
(/0 or Control)

P30 D

P30 Data

R247 = P3M

L4 Latch IRQ3

1= Analog
(o 1 o= bigial

P31 (AN1)
1
+ an. |
i 1
] 1
1
Paz (AN2) \
h 1
P33 (REF) >_,-—n :
' y

From Stcp Mode

Recovery Source I ©

DiG. {
IRQR, Tin, P31 Data Latch

IRQO, P32 Data Latch

TN— o |RQH, P33 Data Latch

Figure 12. Port 3 Configuration
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Table 7. Pin Assignments of Port 3

Pin vo cTC1 Analog Interrupt PO HS P1HS P2 HS Ext

P30 IN IRQ3

P31 IN T AN1 IRQ2 DR

P32 IN AN2 IRQO D/R

P33 IN REF IRQ1 D/R

P34 out AN1-Out R/D

/DM

P35 ouT R/D

P36 ouT Tour R/D

P37 out An2-Out

Comparator Inputs. Port 3 P31 and P32 each has a
comparator front end. The comparator reference voltage
P83 is common to both comparators. In analog mode, P31
and P32 are the positive input of the comparators and P33
is the reference voltage of the comparators.

Auto Latch. The Auto Latch puts valid CMOS fevels on all
CMOS inputs {except P33-P31) that are not externally
driven. Whether this level is zero or one, cannot be deter-
mined. A valid CMOS level, rather than a floating node,
reduces excessive supply current flow in the input buffer.
Auto Laiches are available on Port 0, Port 2 and P30. There
are no Auto Latches on P31, P32, and P33.

Low EMI Emission. The Z86E40 can be programmed to
operate in a low EM| emission mode in the PCON register.
The oscillator and all I/O ports can be programmed as low
EMI emission mode independently. Use of this feature
results in:

W The pre-drivers slew rate is reduced to 10 ns typical.

H  Low EMI output drivers have resistance of 200 Ohms
(typical).

W Oscillator divide-by-two circuitry is eliminated.

m Internal SLCK/TCLK = XTAL operation limited to a
maximum of 4 MHz - 250 ns cycle time.
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FUNCTIONAL DESCRIPTION
The Z8 CCP incorporates special functions to enhance the
Z8's applications in industrial, scientific research, and
advanced technologies applications.

RESET. The device is reset in one of the following condi-
tions:

B Power-On Reset

B  Watch-Dog Timer

H Stop-Mode Recovery Source

Having the Auto Power-on Reset circuitry built-in, the
ZB86E40 does not need to be connected to an external

power-on reset circuit. The reset time is 5 ms (typical) plus
18clockcycles. The Z86E40 does notre-initialize WDTMR,

SMR, P2M, and P3M registers to their reset values on a
Stop-Mode Recovery operation. Note: The device V.,
must rise up to the operating V, specification before the
Toon €Xpires.

Program Memory. The Z86E40 can address up to 4
Kbytes ofinternal programmemory (Figure 13). The first 12
bytes of program memory are reserved for the interrupt
vectors. These locations contain six 16-bit vectors that
correspond to the six available interrupts. For EPROM
mode, byte 12 (000CH) to address 4095 (OFFFH) consists
of programmable EPROM. After reset, the program counter
points at the address 000CH which is the starting address
of the user program. In ROMless mode, the Z86E40 can
address up to 64 Kbytes of external program memory. The
ROM/ROMless option is only available on the 44-pin de-
vices.

EPROM ROMless
65535
External
4096 ROM and RAM
External
4085 On-Chip One Time PROM ROM and RAM
Location of 12

First Byte of
Instruction ~ 11 IRQ5 IRQ5

Executed
After RESET 10 IRQ5 IRQ5
9 IRQ4 IRQ4
8 IRQ4 IRQ4
IRQ3 IRQ3

Interrupt
Vector ¢ 1RQ3 IRQ3

(Lower Byte) ]

5 ™ IRQ2 IRQ2
Interrupt }. i IRQ2 IRQ2
Vector IRQ1 IRQ1

(Upper Byte)
2 IRQ1 IRQ1
1 IRQO IRQO
0 IRQO IRQO

Figure 13. Program Memory Map
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EPROM Protect. The 4 Kbytes of program memory is a
one-time PROM. An EPROM protect feature prevents
dumping of the ROM contents by inhibiting execution
of LDC, LDCI, LDE, and LDEI instructions to program
memory in all modes. ROM look-up tables cannot be
used with this feature.

Data Memory (/DM). In EPROM mode, the Z86E40 can
address up to 60 Kbytes of external data memory begin-
ning at location 4096. In ROMIess mode, the Z86E40 can

address up to 84 Kbytes of data memory. External data
memory may be included with, or separated from, the
external program memory space. /DM, an optional I/O
function that can be programmed to appear on pin P34, is
used to distinguish between data and program memory
space (Figure 14). The state of the /DM signal is controlled
by the type of instruction being executed. An LDC opcode
references PROGRAM (/DM inactive) memory, and an
LDE instruction references data (/DM active Low) memory.

EPROM ROMiess
65535
External External
Data Data
Memory Memory
4096
4095
Not Addressable
0

Figure 14. Data Memory Map

Expanded Register File. The register file has been ex-
panded to allow for additional system control registers,
mapping of additional peripheral devices and input/output
ports into the register address area. The Z8 register
address space RO through R15 is implemented as 16
groups of 16 registers per group (Figure 15). These regis-
ter groups are known as the Expanded Register File (ERF).

The low nibble (D3-D0) of the Register Pointer (RP) select
the active ERF group, and the high nibble (D7-D4) of
register RP select the working register group (Figure 16).
Three system configuration registers reside in the Ex-
panded Register File atbank FH: PCON, SMR, and WDTMR.
The rest of the Expanded Register is not physically imple-
mented and is reserved for future expansion.
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FUNCTIONAL DESCRIPTION (Continued)

Z8 STANDARD CONTROL REGISTERS

RESET CONDITION
| 07| 08| 05| D4| Dal o2|01/00]

REGISTER
% FF SPL ujujujujujujuju
REGISTER POINTER
% FE Resaived ujujujujujujuju
Lrlelsf«]sla]]o]
% FD RP ojojojolojojojo
Working Register | Expanded Register % FC FLAGS ufujujulujujulu
Group Pointer Group Pointer prym, v S 3 I I T A R
% FA IRQ ofojojojojojofo
% F9 IPR Ujujujujujujuju
T | %F8 POIM of1JojJojtiptjolt
* % F7 P3M ojojojojojojojo
bl % F6 P2M I EERERERREE R
% F& PREO Ujujujujujujuto
28 Reg. File % F4 o vl u] u]ufufu]u]u
%FF % F3 PRE1 ujujujujujujoijo
%Fo % F2 T1 ufujujujujujuju
% F1 TMR ojojojojojofoto
% FO Reserved
EXPANDED REG. GROUP (F)
' REGISTER RESET CONDITION
— * | %(F)OF WDTMR Ujujulojij1jol
ki % (F) OE Resarved
% (F) 0D Resarved
% (F) 0C Resarvad
* | o (FoB SMR oJoJ1fojojo]o]o
% (F) OA Reserved
Reserved % (F) 09 Reserved
% (F) 08 Reserved
OF % (F) 07 Rasarvad
%00 % (F) 08 Resarved
% (F) 05 Reservad
% (F) 04 Rasarved
% (F) 03 Resarvad
% (F) 02 Resarved
% (F) 01 Reservad
% (F) 00 PCON BERIBE R AR EE N
EXPANDED REG. GROUP (0)
REGISTER RESET CONDITION
% (0) 03 P3 11 jJ1|1jujujuiu
% (0) 02 P2 vulululuju]u]ulu
% (0) 01 P1 ujujujujujujulu
% {0) 00 PO vjujujujujujulu
U = Unknown

t  For Z86E40 (ROMIess) reset condition: "10110110"
*  WIll not be resst with a STOP Modse Recovary
** Wl not ba resat with a STOP Mode Recovary, except 8it DO,

Figure 15. Expanded Register File Architecture
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R253 RP

|o7] o8] s {oepsfoz|o1 o]

Expanded Register Group
Working Reglster Group

Default setting after RESET = 00000000

Figure 16. Register Pointer Register

Register File. The 256 byte register file consists of 4 /O
port registers, 236 general-purpose registers and 15 con-
trol and status registers (R240 is reserved). The instruc-
tions can access registers directly or indirectly through an
8-bit address field. This allows short 4-bit register ad-
dresses using the Register Pointer (Figures 16 and 17). 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: Register Bank EOH-EFH can only be accessed
through working registers and indirect addressing modes.

FF
F°|r7r6r5r4lr3|2r1r0 R253
(Register Pointer)
« The upper nibble of the register file address
s provided by the register pointer specifies
. the active working-register group.
7F
o e 70 Register Group 7 R15to RO
e L]
—— . The lower nibble
. of the register
. file address
. Specified Working ;
et -a—}— 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 R15to R4
/0 Ports R3to RO *
00

* Exganded Register Groug (0) is selected in this figure by handling bits D3 to DO
as ).

"0" in Register R253 (R

Figure 17. Register Pointer
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FUNCTIONAL DESCRIPTION (Continued)
GPR. The register R254 is a general-purpose register.

The General Purpose Registers are undefined after the
device is powered up. The registers keep their last value
after any reset, as long as the reset occurs in the Ve
voltage-specified operating range.

RAM Protect. The upper portion of the RAM's address
spaces 80H to EFH (excluding the control registers) can
be protected from reading and writing. This option can be
selected during the EPROM Programming Mode. After this
option is selected, the user can activate this feature from
the internal EPROM. D6 of the IMR control register (R251)
is used to turn off/on the RAM protect by loadinga O or 1,
respectively. A 1 in D6 indicates RAM Protect enabled.

Stack. The Z86E40 external data memory or the internal
register file can be used for the stack. The 16-bit Stack
Pointer (R254-R255) is used for the external stack which
can reside anywhere in the data memory for ROMIess
mode, but only from 4096 to 65535 in ROM mode. An 8-bit
Stack Pointer (R255) is used for the internal stack that
resides within the 236 general-purpose registers (R4-
R239). SPH can be used as a general-purpose register
when using internal stack only.

Counter/Timers. There are two 8-bit programmable
counterftimers (TO and T1), each driven by its own 6-bit
programmable prescaler. The T1 prescaler is driven by

internal or external clock sources; however, the TO prescaler
is driven by the internal clock only (Figure 18).

The 6-bit prescalers can divide the input frequency of the
clock source by any integer number from 1 to 64. Each
prescaler drives its counter, which decrements the value
(1 to 256) that has been loaded into the counter. When the
counterreaches the end of count, atimer interrupt request,
IRQ4 (TO) or IRQ5 (T1), is generated.

The counters can be programmed to start, stop, restart to
continue, or restart from the initial value. The counters can
also be programmed to stop upon reaching zero (single
pass mode) or to automatically reload the initial value and
continue counting {(modulo-n continuous mode).

The counters, but not the prescalers, can be read at any
time without disturbing their value or count mode. The
clock source for T1 is user-definable and can be either the
internal microprocessor clock divided-by-four, or an exter-
nal signal input through Port 3. The Timer Mode register
configures the external timer input (P31) as an external
clock, a trigger input that can be retriggerable or non-
retriggerable, or as a gats input for the internal clock. Port
3line P36 serves as a timer output (T,,) through which TO,
T1 or the internal clock can be output. The counter/timers
can be cascaded by connecting the TO output to the input
of T1.
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@ 2L 8-BiT MICROCONTROLLER
OSC
b ——
D1 (SMR) ‘: Internal Data Bus
y wte ¢ lL wite ¢ lL Read | ﬁ
+2
PREOQ TO TO
Initial Value Initial Value Current Value
-2 Register Register Register
DO (SMR) ; J\ L l L ]
1 6-Bit 8-bit
+16 ] 4 b Down am Down
Counter Counter > |RQ4
——> Internal  /
Clock
" 42— TOUT
External Clock P36
A
Clock
Logic 6-Bit 8-Bit - IRGS
] +4 Down - Down
\ Counter Counter
Internal Clock ﬂ Tr 1
Gated Clock PRE1 T1 T1
Triggered Clock Initial Value Initlal Value Current Value
Register Register Register

TIN P31 Write’ T \[‘ Write* T? Read* u

Internal Data Bus

Figure 18. Counter/Timer Block Diagram
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FUNCTIONAL DESCRIPTION (Continued)

Interrupts. The Z86E40 has six differentinterrupts fromsix  in counter/timers. The Interrupt Mask Register globally or
different sources. The interrupts are maskable and priori-  individually enables or disables the six interrupt requests
tized (Figure 19). The six sources are divided as follows:  (Table 8).

four sources are claimed by Port 3 lines P33-P30) and two

IRQO IRQ2

IRQ1,3,4,5 J ‘

Interrupt
Edgs [*—— IRQ (D6, D7)

Select

Al

IRQ
[T L__}
® 6 & 00 | ®
HEERE
IMR
6
//
Global IPR
Interrupt
Enable lL
Interrupt PRIORITY
Request { LOGIC -

U

Vector Select

Figure 19. Interrupt Block Diagram

Table 8. Interrupt

Types, Sources, and Vectors

Name Source Vector Location Comments

IRQO /DAVO, IRQO 0,1 External (P32), Rising/Falling Edge Triggered
IRQ1 IRQ1 2,3 External (P33), Falling Edge Triggered

IRQ2 /DAVZ, IRQ2, T, 4,5 External (P31), Rising/Falling Edge Triggered
IRQ3 IRQ3 6,7 External (P30), Falling Edge Triggered

IRQ4 TO 8,9 Internal

IRQ5 Tl 10, 11 Internal
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When more than one interrupt is pending, priorities are
resolved by a programmable priority encoder that is con-
trolied by the Interrupt Priority Register (IPR). An interrupt
machine cycle is activated when an interrupt request is
granted. Thus, disabling all subsequent interrupts, saves
the Program Counter and Status Flags, and then branches
to the program memory vector location reserved for that
interrupt. All Z86E40 interrupts are vectored through loca-
tions in the program memory. This memory location and
the next byte contain the 16-bit starting address of the
interrupt service routine for that particular interrupt re-
quest.

To accommodate polled interrupt systems, interrupt in-
puts are masked and the interrupt request register is
polled to determine which of the interrupt requests need
service. -

An interrupt resulting from AN1 is mapped into IRQ2, and
an interrupt from AN2 is mapped into IRQO. Interrupts
IRQ2 and IRQO may be rising, falling or both edge trig-
gered, and are programmable by the user. The software
may poll to identify the state of the pin.

Programming bits for the Interrupt Edge Select are located
in bits D7 and D6 of the IRQ Register (R250). The con-
figuration is shown in Table 9.

XTAL1 XTAL1
° I‘E 1
- MY
_L_I_ XTAL2 XTAL2
e

Ceramic Resonatoror  LC

Crystal C1,C2=22pF

C1,C2=47pFTYP*

F=8MHz L=130pH*
F=3MHz*

* Typical value including pin parasitics

Table 9. IRQ Register Configuration

IRQ Interrupt Edge
D7 D6 P31 P32
0 0 F F
0 1 F R
1 0 R F
1 1 R/F RIF
Notes:
F = Falling Edge
R = Rising Edge

Clock. The Z86E40 on-chip oscillator has a high-gain,
parallel-resonant amplifier for connection to a crystal, RC,
ceramic resonator, or any suitable external clock source
(XTAL1 = Input, XTAL2 = Output). The crystal should be AT
cut, 10 kHz to 12 MHz max, with a series resistance (RS)
less than or equal to 100 Ohms.

Thecrystal should be connected across XTAL1 and XTAL2
using the vendor's recommended capacitor values from
each pin directly to device pin ground. The RC oscillator
option can be selected in the programming mode. The RC
oscillator configuration must be an external resistor con-
nected from XTAL1 to XTAL2, with a frequency-setting
capacitor from XTAL1 to ground (Figure 20).

Note: RC OSC does not support 12 MHz.

XTAL1 XTALA1
-
>
= SR
S
XTAL2 XTAL2
RC External Clock
@ 5V Vee (TYP)
C1=33pF*
R=1K*
F=6.6 MHz*

Figure 20. Oscillator Configuration
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FUNCTIONAL DESCRIPTION (Continued)

Power-On Reset (POR). A timer circuit clocked by a
dedicated on-board RC oscillator is used for the Power-On
Reset (POR) timer function. The POR timer allows V,, 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=0)
3. WDT time-out

The POR time is a nominal 5 ms. Bit 5 of the STOP mode
Register (SMR) determines whether the POR timer is
bypassed after Stop-Mode Recovery (typical for an exter-
nal clock and RC/LC oscillators with fast start up times).

HALT. Turns off the internal CPU clock, but not the XTAL
oscillation. The counter/timers and external interrupt IRQO,
IRQ1, and [RQ2 remain active. The device is recovered by
interrupts, either externally or internally generated. An
interrupt request must be executed (enabled) to exit HALT
mode. After the interrupt service routine, the program
continues from the instruction after the HALT.

PCON (FH) 00H

STOP. This instruction turns off the internal clock and
external crystal oscillation and reduces the standby cur-
rentto 10 microamperes or less. STOP mode is terminated
by one of the following resets: either by WDT time-out,
POR, a Stop-Mode Recovery Source which is defined by
the SMRregister or external reset. This causes the proces-
sor to restart the application program at address 000CH.
In order to enter STOP (or HALT) mode, it is necessary to
first flush the instruction pipeline to avoid suspending
execution in mid-instruction. To do this, the user executes
a NOP instruction (opcode=FFH) immediately before the
appropriate sleep instruction. For example:

FF NOP clear the pipeline
eF STOP enter STOP mode
or

FF NOP clear the pipeline
7F HALT ; enter HALT mode

Port Configuration Register (PCON). The PCON register
configures the ports individually; comparator output on
Port 3, open-drain on Port 0 and Port 1, low EM| on Ports 0,
1, 2.and 3, and low EMI oscillator. The PCON register is
located in the expanded register file at BankF, location 00
(Figure 21).

{o7] os] b5 b4 ps] o2 b1} oo

L

Comparator Output Port 3
0 P34, P37 Standard Output*
1 P34, P37 Comparator Output

0 Port 1 Open Drain
1 Port 1 Push-pull Active*

0 Port 0 Open Drain
1 Port 0 Push-pull Active*

0 Port0 LowEMI
1 Port0 Standard”

0 Port1 Low EMI
1 Port 1 Standard*

0 Port2 Low EMI
1 Port2 Standard*

0 Port3 Low EMI
1 Port3 Standard*

* Default Setting After Reset

Low EMI Oscillator
0 LowEMI
1 Standard*

Figure 21. Port Configuration Register (PCON)
(Write Only)
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Comparator Output Port 3 (DO). Bit O controls the com-
parator use in Port 3. A 1 in this location brings the
comparator outputs to P34 and P37, and a O releases the
Port to its standard 1/O configuration.

Port 1 Open-Drain (D1). Port 1 can be configured as an
open-drain by resetting this bit (D1=0) or configured as
push-pull active by setting this bit (D1=1). The default
value is 1.

Port 0 Open-Drain (D2). Port O can be configured as an
open-drain by resetting this bit (D2=0) or configured as
push-pull active by setting this bit (D2=1). The default
value is 1.

Low EMI Port 0 (D3). Port 0 can be configured as a Low
EMI Port by resetting this bit (D3=0) or configured as a
Standard Port by setting this bit (D3=1). The default value
is1. . .

Low EMI Port 1 (D4). Port 1 can be configured as a Low
EMI Port by resetting this bit (D4=0) or configured as a
Standard Port by setting this bit (D4=1). The default value
is 1.

Low EMI Port 2 (D5). Port 2 can be configured as a Low
EMI Port by resetting this bit (D5=0) or configured as a

SMR (F) 0B

Standard Port by setting this bit (D5=1). The default value
is 1.

Low EMI Port 3 (D6). Pé}t 3 can be configured as a Low
EMI Port by resetting this bit (D6=0) or configured as a
Standard Port by setting this bit (D6=1). The default value
is 1.

Low EMIOSC (D7). This bit of the PCON Register controls
the low EMI noise oscillator. A 1 in this location configures
the oscillator with standard drive. While a O configures the
oscillator with low noise drive, it doses not affect the relation-
ship of SCLK and XTAL. The low EMI mode will reduce the
drive of the oscillator (OSC). The default value is 1.

Stop-Mode Recovery Register (SMR). This register se-
lects the clock divide value and determines the mode of
Stop-Mode Recovery (Figure 22). All bits are Write only
except Bit 7 which is a Read only. Bit 7 is a flag bit that is
hardware set on the condition of STOP Recovery and resst
by a power-on cycle. Bit 6 controls whether a low or high
levelis required fromthe recovery source. Bit5 controls the
reset delay after recovery. Bits 2, 3, and 4 of the SMR
register specify the Stop-Mode Recovery Source. The
SMRis located in Bank F of the Expanded Register Group
at address OBH.

ID7IDB|D5|D4IDG|DZ|D1IDol

L— SCLK/TCLK Divide by 18
0 OFF*
1 ON
External Clock Divide by 2

0 SCLK/TCLK =XTAL/2*
1 SCLK/TCLK =XTAL

Stop Mode Recovery Source

000 POR and/or External Reset*
001 P30

010 P31

011 P32

100 P33

101 P27

110 P2NOR0:3

111 P2NOR0:7

Stop Delay
0 OFF
1 ON*

Stop Recovery Level
0 Low*
1 High

* Default setting after RESET

Stop Flag
0 POR*
1 Stop Recovery

Figure 22. Stop-Mode Recovery Register
(Write-Only Except Bit D7, Which I8 Read-Only)
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FUNCTIONAL DESCRIPTION (Continued)

SCLK/TCLK divide-by-16 Select (D0). This bit of the SMR
controls a divide-by-16 prescaler of SCLK/TCLK. The
purpose of this control is to selectively reduce device
power consumption during normal processor execution
(SCLK control) and/or HALT mode (where TCLK sources
counterftimers and interrupt logic).

External Clock divide-by-two (D1). This bit can eliminate
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.

Stop-Mode Recovery Source (D2, D3, and D4). These
three bits of the SMR register specify the wake up source
of the Stop-Mode Recovery (Figure 23). Table 10 shows
the SMR source selected with the setting of D2 to D4. P33-
P31 cannot be used to wake up from STOP mode when
programmed as analog inputs.

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
00 1 100 10 1 t 10 11t
i 010
01 1
P20 P20
P30 T
P31 P33 P27 I
P32
P23 P27
To POR
D RESET
Stop Mode Recovery Edge
Select (SMR) To P33 Data
m— Latch and IRQ1
|
P33 From Pads MUX P
|
Digital/Analog Mode
Select (P3M)

Figure 23. Stop-Mode Recovery Source

Table 10. Stop-Mode Recovery Source

D4 D3 D2 SMR Source selection

0 0 0 POR recovery only

0 0 1 P30 transition

0 1 0 P31 transition (Not in analog mode)
0 1 1 P32 transition (Not in analog mode)
1 0 0 P33 transition (Not in analog mode)
1 0 1 P27 transition

1 1 0 Logical NOR of Port 2 bits 0-3

1 1 1 Logical NOR of Port 2 bits 0-7

Stop-Mode Recovery Delay Select(D5). The 5ms RESET
delay after Stop-Mode Recovery is disabled by program-
ming this bitto a zero. A 1 in this bit will cause a 5 ms RESET
delay after Stop-Mode Recovery. The default condition of
this bitis 1. If the fast wake up mode is selected, the Stop-
Mode Recovery source needs to be kept active for at least
5TpC.

Stop-Mode Recovery Level Select (D6). A 1 in this bit
defines that a high level on any one of the recovery sources
wakes the Z8B6E40 from STOP mode. A O defines low level
recovery. The default value is 0.
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Cold or Warm Start (D7). This bit is set by the device upon
entering STOP mode. A 0 in this bit indicates that the
device has been reset by POR (cold). A 1 in this bit
indicates the device was awakened by a SMR source
(warm).

Watch-Dog Timer Mode Register (WDTMR). The WDT is
a retriggerable one-shot timer that resets the Z8 if it
reaches its terminal count. The WDT is disabled after
Power-On Reset and initially enabled by executing the
WDT instruction and refreshed on subsequent executions
of the WDT instruction. The WDT cannot be disabled when
it has been enabled. The WDT is driven either by an on-
board RC oscillator or an external oscillator from XTAL1
pin. The POR clock source is selected with bit 4 of the WDT
register.

Note: Execution of the WDT instruction affects the Z (Zero),
S {Sign), and V (Overflow) flags.

WDT Timeout Period (DO and D1). Bits 0 and 1 control a
tap circuit that determines the time-out periods that can be
obtained (Table 11). The default value of DO and D1 are 1
and 0, respectively.

Table 11. Timeout Period of the WDT

Timeout of the

Timeout of the

D1 DO Internal RC OSC External Clock
0 0 5ms 2568TpC
0 1 15 ms* 512TpC*
1 0 25 ms 1024TpC
1 1 100 ms 4096TpC
Notes:

TpC = External clock cycle.
The default setting is 15 ms.

WDT During HALT Mode (D2). This bit determines whether
or not the WDT is active during HALT mode. A 1 indicates
that the WDT is active during HALT. A O disables the WDT
in HALT mode. The default value is 1.

WDT During STOP Mode (D3). This bit determines whether
or not the WDT is active during STOP mode. A 1 indicates
active during STOP. A 0 disables the WDT during STOP
mode.

Clock Source For WDT (D4). This bit determines which
oscillator sourceis used to clock the internal POR and WDT
counter chain. If the bit is a 1, the internal RC oscillator is
bypassed and the POR and WDT clock source is driven
from the external pin, XTAL1. The default configuration of
this bit is 0, which selects the RC oscillator.

Accessibility. The WDTMR register is accessible only
during the first 64 internal system clock cycles from the
execution of the first instruction after Power-On Reset,
Watch-Dog reset or a Stop-Mode Recovery (Figures 24
and 25). After this point, the register cannot be modified by
any means, intentional or otherwise. The WDTMR cannot
be read and is located in Bank F of the Expanded Register
Group at address location OFH.
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FUNCTIONAL DESCRIPTION (Continued)

WDTMR (F) OF
{o7| os| ps| o4 b3 p2f b1 Do

_L WDTTAP INTRC OSC External Clock

00 5ms 256 TpC
01 * 15 ms 512TpC
10 25ms 1024 TpC
11 100 ms 4096 TpC

WDT During HALT

0 OFF

1 ON*

s WD 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 24. Watch-Dog Timer Mode Register
{Write Only)

/Reset
4 Slock Clear 18 Clack RESET
CLK Generator RESET
4 Intemal
RESET
WDT Select I
(WDTMR) 1 WDT TAP SELECT |
CLK Source
S6l60t  w—
(WDTMR)
XTAL M SmsPOR  5ms 15ms 25ms 100ms
u[ e WDT/POR Counter Chain
RC X CLR
0sC.
2V Operating
VDD Voltage Det.
2V REF.
From Stop : e
Mods i
Recovery
Sourse 42 ns Giitch Fiter
WDT
Stop Delay
Select (SMR}

Figure 25. Resets and WDT
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Auto Reset Voltage. An on-board Voltage Comparator  Note: Vg must be in the allowed operating range (4.5V to
checks that V. is at the required level to ensure correct  5.5V) prior to the minimum Power-On Reset time-out (Tpyg)-
operation of the device. Reset is globally driven if Voo is

below V¢ (Auto Reset Voltage - Figure 26). If the Vgcdrops

below 4.5V while the device is operating, the device must

be powered down, then powered up again.

vee 2.80
(Volts)
2.60
2.40 \\
2.20 N

2.00
N
1.80 \

™N

1.60 »
o \
1.40 \

-60 -40 -20 0 20 40 60 80 100 120 140

Temperature
(°C)

Figure 26. Typical Z86E40 V, . Voltage vs Temperature
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N2L05

Z286E40 CMOS Z8°
§-BIr MICROCONTROLLER

FUNCTIONAL DESCRIPTION {Continued)
EPROM Programming Mode

Table 12 shows the programming voltages of each pro-
gramming mode. Table 13, Figures 27, 28, and 29 show
the programming timing of each programming mode.
Figure 30 shows the circuit diagram of a Z86E40 program-
ming adaptor, which adapts from 2764A to Z86E40. Fig-
ure 31 shows the flow-chart of an Intelligent Programming
Algorithm, which is compatible with 2764A EPROM (Z86E40

is 4K EPROM, 2764A is BK EPROM). Since the EPROM size
of ZB6E4Q differs from 2764A, the programming address
range has to be set from 0000H to OFFFH. Otherwise, the
upper 4K of data (1000H-1FFFH) will overwrite the lower
4K of data.

Note: EPROM Protect feature disables the LDC, LDCI,
LDE, and LDEI instructions, and a ROM look-up table
cannot be used with this feature.

Table 12. EPROM Programming Table

Programming Modes Vep EPM  /CE /IOE  /PGM ADDR DATA Vet

EPROM READ1 X Vg Vi Vi Vi ADDR Out 4.5Vt

EPROM READ2 Vy X ' Vi Viu ADDR Out 5.5Vt

PROGRAM Vy X Vi Vi Ve ADDR In 6.0V

PROGRAM VERIFY VH X ViL Vi VH ADDR Out 6.0V

EPROM PROTECT v, v, v, vV, v, NU NU 6.0V

RC OSCILLATOR SELECT Vy Vi Vy " w NU NU 6.0V

RAM PROTECT Vy Vi Vy o L NU NU 6.0V

Notes: Notes (Continued):

Vy = 125Vi125V lpp during programming = 40 mA maximum.

Viy = As per specific Z8 DC spacification. lec during programming, verify, or read = 40 mA maximum.

Vi, = As per spacific Z8 DC specification. V¢ has a tolerance of £0.25V.

X = Notused, but must be set to Vi, Vi, or V_level. t Although most programmers do an EPROM read at V, = 5.0, Zilog

NU = Not used, but must be set to either V,, or Vy level. recommends an EPROM read at V. = 4.5 and 5.0 to ensure proper

device operations during the V. after programming.
Table 13. EPROM Programming Timing
Parameters Name Min Max Units

1 Address Setup Time 2 us
2 Data Setup Time 2 us
3 Ve Setup 2 us
4 Ve Setup Time 2 us
5 Chip Enable Setup Time 2 us
6 Program Pulse Width 0.95 1.05 ms
7 Data Hold Time 2 us
8 /OE Setup Time 2 Hs
9 Data Access Time 200 ns
10 Data Output Float Time 100 ns
11 Overprogram Pulse Width 2.85 ms
12 EPM Setup Time 2 us
13 [PGM Setup Time 2 us
14 Address to /OE Setup Time 2 s
15 Option Program Pulse Width 78 ms
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" ZB6E40 CMOS Z8®
N2LaB 8-BIT MICROGONTROLLER
VIH
Address VIL X Address Stable X Address Stable X
VIH L—O Min ~»}
Data VIL Invalid X Vali(TX Invali;X Valid X
VH .
VPP Vil / \
VH £
EPM B ’
VIL
5.8V
- (@ | 5
vCC /
4.5V
VIH \
/CE
VIL L ”__/_
VIH -y OMin  |g— /¢
/OE Bk ”
VIL
VIH r'q
J
/PGM VIL

® e

Figure 27. EPROM READ Mode Timing Diagram
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AN 2056 A
Z86E40 TIMING DIAGRAMS

VIH
Address ><' Address Stable X
ViH — ®
Date >¢ Data Stable:‘-z Data Out Vali( e
—
[(d
VH
VPP - 27\
VIH
(4
VH
EPM - I\
VIL
{0
6V ,
VCC B o \
4.5V
ViH ® ™ @
3
/ICE /
ViL \ ;;
4—@—»
ViH
p L
IOE
ViL & /
VIH
/PGM VL ) 3
o
D
|¢——————— Program Cycle j&—— Verify Cycle ——»

Figure 28. Timing Diagram of EPROM Program and Verify Modes
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Z86E40 CMOS Z8°

N 2IL05 8B MiCROCONTROLLER
ViH
Address
ViL
ViH
Data ViL X
VH
vpp , /L
—®
6V
vee
4.5V
VH }
ICE
ViH / |
JOE ViH
Vi N /
" /_ m
EPM VIH VIL ViH
ViL

ViH
/PGM

ViL

EPROM Protect RC Oscillator RAM Protect

Figure 29. Timing Diagram of EPROM Protect, RAM Protect and RC OSC Modes
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" Z86E40 CMOS Z8®
N2ILa5 8-BIT MICROCONTROLLER
FUNCTIONAL DESCRIPTION (Continued)

ut v2
pRo 35155 Pio}-28-X 2019 o e —
D136} pyy P11 X Al 91, ot jp2_ D1
| 02 37| 5y p12}-82x i L o213 D2
D3 38 P23 pa 122 A3 7 A3 o3 H& (3K ]
D4 39 ooy p1al-8x M 8f,, s l16__ D4
D5 2{pas P15 LX 85 S1ps 05 |17 D5
D6 31p2s P16 2% s L) 0 |18 D6
74 po PITHEX AT 3147 o7He D7
A8 25} 40
AQ 26 POO P30 25//P(E-31M A9 24 A9
Al 27} oy paq |16 0 ag_ 21|,
A2 E
2ol paz L17 PM au 28],
A3
" 841 pos P33 -18——% 2 12
27
- 51 pos Po %— d /pam GND| 14 _GND
] pas |22 A9, 1 KOh R2
PO5 m
A8 7 24 A10 1J\/\/\/—Cz 249 1cs vcel2s  vee
P06 pap |22 . 20 A1t -
A? 10 po7 Pa7 23 Al 1 KOhm 1Jv\/\'2 22C JOE veel 1 VPP
1 31 GND ,
)('—20 RIW " VCG 2764 Pins o
x—:c;o /AS m 5 0.01pF
- ¥4qms  xmu — -
GND 214 jmeseT xTAL2 X GND
Z86E40
40-Pin DIP
Socket 125V 1P 2 18,
Nl 1 KOhm
u3 ,'?8 )
58 LA
12,5V 18 | X1 pi}1 ND GN 5V
X anD | | o 12.5 Volt
1 p— EPM P1
a\D 4 ]xa o1 . pals
18 _©
1 5.0V 1™ 2
vee 15 | ixq 1 I
BLCARLE [_ 1Kohm
[2¢]
a 8
1200218 ¢ g ZSN
i
5 H GND
y
10 I
x——|'x2 >~ voc L3oV

145043

Figure 30. Z86E40 Z8 OTP Programming Adapter
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286E40 CMOS 28®
8-BIT MICROCONTROLLER

Addr =
First Location

1

| Vec=80v
Vpp = 12,5V

Y

N=0

Y

o Program
1 ms Pulss

Y

Increment N

Pass

Prog. One Pulse
3xN ms Duration

Increment |
Address

Last Addr ?

Vee = Vpp = 5.5V Gavlce Fa!leD

Fail

Verify All
Bytas

* To ensure proper operaton,
Zilog recommends verifying
across the entire Ve range of
the device Vs spécitication.

Device Passed

Figure 31. Z86E40 Programming Algorithm
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Z86E40 CMOS 28°
8-BIT MICROCONTROLLER

N 2iL05
ABSOLUTE MAXIMUM RATINGS
Symbol Description Min Max Units
Voo Supply Voltage () 0.3 +7.0 V
Tera Storage Temp -65° +150° C
R Oper Ambient Temp T T C
Power Dissipation ’ 2.2 W
Notes:

*Voltage on all pins with respect to GND.
1 See Ordering Information.

Stresses greater than those listed under Absolute Maxi-
mum Ratings may cause permanent damage to the de-
vice. This 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 conditions for an extended pe-
riod may affect device reliability.

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 (Figure 32).

CAPACITANCE
T, =25°C; Voo = GND = 0V; f = 1.0 MHz; unmeasured pins
to GND.

Parameter Max

Input capacitance 12 pF
Qutput capacitance 12 pF
1/O capacitance 12 pF

From Output
Under Tgst Oo— ® ®

® I* A= 150 pF
1

Figure 32. Test Load Diagram

V,, SPECIFICATION
Ve 5.0V £0.5V
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. ZB6E40 CMOS 28°
N2La5 8-Br MICROCONTROLLER

DC ELECTRICAL CHARACTERISTICS

T,=0°C
Voo {0 +70°C Typical
Symbol  Parameter Notef3] Min  Max at 25°C  Units Conditions Notes
Max Input Voltage 5.0v Ve +0.5V v ly <250 pA mn
Vo Clock Input High Voltage 5.0V 0.7V, V,+ 0.3V 25 v Driven by External
Clock Generator
Vo ClockInput Low Voltage 5.0V V0.3 02V, 1.5 v Driven by External
Clock Generator
Vi Input High Voltage 50V 07V V,+03 25 v 7
v Input Low Voltage 50V V03 02V, 1.5 v
Vou Output High Voltage SOV V. ~04 48 v lyy=—20mA (9
{Low EMI Mode) 50V V,-04 v by =—0.5mA 8]
Vou Output Low Voltage 5.0v 04 0.1 v lo =+4.0mA {9
(Low EMI Mode) 5.0v 0.4 0.1 v Iy, =+1.0 mA 8l
Vo Output Low Voltage 5.0V 15 03 v lo.=+12mA, [9
3 Pin Max
Vi ResetInput High Voltage 5.0 0.7V, V,+03 21
Va Resetlnput Low Vollage 5.0V V0.3 02V, 1.7 v
Vorrser Comparator input 5.0V 50 10 mv
Offset Voltage
e input Leakage 5.0v =10 +10 <1 pA V=0V, V,
oL Output Leakage 5.0v =10 410 <1 pA V,=0V,V,=0
la Reset Input Current 5.0v 60 45 A V=50V,
lec Supply Current a.v 16 5.0 mA @38 MHz [45]
(Standard Mode) 20 18 mA @12MH: [45]
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Z86E40 CMOS 26
@ ZILCE 8-Brr MICROCONTROLLER

DC ELECTRICAL CHARACTERISTICS (Continued)

T,=0°C
Vo to +70°C Typical
Symbol Parameter Note[3] Min Max at25°C  Units  Conditions Notes
lect Standby Current 5.0V 6.0 35 mA  HALTmodeV, =0V, V,, [4,5]
(Standard Mode) @ 8 MHz
5.0V 75 45 mA  HALT mode Viy =0V, Vg [4,5]
@12 MHz
5.0V 30 15 mA  Clock Divide by 16 [4,5]
@8 MHz
5.0V 30 1.7 mA  Clock Divide by 16 [4,5]
@12 MHz
lec Supply Current 5.0V 75 5.0 mA @2MHz [4,51
(Low EMI Mode) 5.0V 120 8.0 mA @ 4 MHz {4,5]
[ Standby Current 5.0V 20 1.0 mh  @2MHz [4,5])
(Low EMI Mode) 5.0V 30 1.5 mA @ 4 MHz {4,5]
5.0V 20 0.75 mA  Clock Divide-by-16 [4,5}
@2MHz
5.0V 2.0 1.0 mA  Clock Divide-by-16 [4,5]
@ 4MHz
Toco Standby Current 50v 10 2 A STOP mode Vi =0V, Vg [6]
WDT is not Running
5.0V 800 450 pA  STOP mode V, = QV,V, [6,10]
WDT is Running
la Auto Latch Low Current 5.0V -10 -5 W 0V<V<Vy,
ban Auto Latch High Current 5.0V 20 10 A OV<V, <V
Ton Power-On Reset 5.0V 25 45 ms
Vesr Auto Reset Voltage 2.6 \
Notes:
[1] lect Typ Max Unit Freq
Clock-driven crystal 03mA 60 mA  8MHz

or rasonator 35mA 60 mA  8MHz

[2] Vgg=0V=GND.

[3] V. must be in the allowed operating range (4.5V to 5,5V) prior to
the minimum T, timeout. V, specified at 4.5V to 5.5V.

[4] Al outputs unloaded, IO pins floating, inputs at rail.

[5] CL1=CL2=100 pF.

[6] Same as note [4] except inputs at V.

[7] Except clock pins and Port 3 input pins in EPROM mode.

[8] Port Low EMI mode.

[9] Port STD mode.

{10] Internal RC
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. Z86E40 CMOS 28®
N2 L5 8-BIT MCROCONTROLLER
AC ELECTRICAL CHARACTERISTICS
External 1/0 or Memory Read/Write Timing Diagrams (Standard Mode)

RIW
Port 0, /DM 33‘
N
W
@ —Q@—
Port 1 2 A7 A0 B 171 D7-D0 IN ¢
xr e —
O (> —
/AS Z‘ jg
- D
®
/s ¢
(Read) | X
(10—
Porti 3( -
A7-A0 D7-D0 OUT
s -

(Writs)

Figure 33. External I/O or Memory Read/Write Timing
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N2L05

Z86E40 CMOS Z8*
8-BIT MICROCONTROLLER

AC ELECTRICAL CHARACTERISTICS

External 1/O or Memory Read/Write Timing (Standard Mode)

Standard Mode
Ve 8 MHz 12 MHz

No Sym Parameter Note [11 Min Max Min Max Units Notes
1 TAA(AS) Address Valid to /AS Rise Delay 5.0V 35 35 ns [2}
2 TdAS(A) JAS Rise to Address Float Delay 5.0V 70 45 ns [2]
3 TdAS(DR)  /ASRise to Read Data Req'd Valid 5.0V 400 250 ns [1.2]
4 TwAS /AS Low Width 5.0v 80 55 ns [2]
5  TdAS(DS)  Address Floatto /DS Fall 5.0V 0 0 ns
6  TwDSR /DS (Read) Low Width 5.0V 300 200 ns f1.2]
7 TwDSW /DS (Write) Low Width 5.0V 165 110 ns 1,2]
8  TdDSR(DR) /DS Fali to Read Data Req'd Valid 5.0V 260 160 ns [1.2]
9  ThDR(DS)  Read Data /DS Rise Hold Time 5.0V 0 0 ns [2]
10 TdDS(A) /DS Rise to Address Active Delay 5.0V 95 55 ns [2}
11 TdDS(AS) /DS Rise to /AS Fall Delay 5.0V 70 45 ns [2]
12 TAR/W(AS)  R//W Valid to /AS Rise Delay 5.0V 70 45 ns {2
13 TdDS(R/W) /DS Rise to R//W Not Valid 50y 70 45 ns [2i
14 TdDW(DSW)  Write Data Valid to /DS Fall (Write) Delay 5.0V 80 55 ns [2]
15 TdDS(DW) /DS Rise to Write Data Not Valid Delay 5.0V 80 55 ns [2]
16 TdA(DR) Address Valid to Read Dafa

Req'd Valid 5.0V 475 310 ns [1,2]
17 TdAS(DS)  /ASHRiseto /DS Fall Delay 5.0V 100 65 ns [21
18  TdDI(DS) Data Qutput Setup 1o /DS Rise 5.0V 75 75 ns {12l
19 TdDM(AS) /DM Valid to /AS Fail Delay 5.0V 55 35 ns [2]

Notes:

[1] When using extended memory timing add 2TpC.

[2] Timing numbers given are for minimum TpC.

{3] 5.0V £0.5V Standard Test Load. All timing references use 0.7V, for
a logic 1 and 0.2 V. for a logic 0. Standard operating temperature
range 0°C to +70°C.
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. Z86E40 CMOS 26°
aN2iLa5

8-BIT MICROCONTROLLER
AC ELECTRICAL CHARACTERISTICS
Additional Timing Diagrams (Standard Mode)

IRON _H‘ X
le—@—»!

Cloek
Setup

L % -
Stop
Mode x
Recovery K
Source |
ok
— Y — ™

Figure 34. Additional Timing
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N 2UI56

Z86E40 CMOS 28®
8-BIT MICROCONTROLLER

AC ELECTRICAL CHARACTERISTICS
Additional Timing Table (Standard Mode)

Standard Mode

Vee 8 MHz 12 MHz
No Sym Parameter Note[3] Min Max Min Max Units Notes
1 TpC input Clock Period 5.0v 125 DC 83 DC ns [1]
2 TiC,TiC Clock input Rise & Fall Times 5.0V 25 15 ns {11
3 TwC Input Clock Width 50V 625 415 ns [l
4 TwTinL Timer [nput Low Width 5.0v 70 70 ns [11
5 TwTinH Timer Input High Width 5.0V 5TpC 5TpC 1
6 TpTin Timer Input Period 5.0V 8TpC 8TpC [1]
7 TeTinTiTin - Timer Input Rise & Fall Timers 5.0V 100 100 ns [1]
8A TwiL Int. Request Low Time 5.0V 70 70 ns [1,2]
88 TwiL Int. Request Low Time 50V 5TpC 5TpC [1.3]
9 TwH Int. Request Input High Time 5.0V 5TpC 5TpC [1.2]
10 Twsm Stop-Mode Recovery Width Spec 5.0V 12 12 ns [11]

5.0V 5TpC 5TpC {10
11 Tost Oscillator Startup Time 5.0V 5TpC 5TpC [4]
12 Twdt Watch-DogTimer Delay Time 5.0V 5 5 ms {61

5.0V 15 15 ms [7

5.0V 25 25 ms [8]

5.0V 100 100 ms {9]
Notes:

[1] Timing Reference uses 0.7V for alogic 1 and 0.2V, for alogic 0.

[2] Interrupt request through Port 3 (P33-P31).
{3] Interrupt request through Port 3 (P30)

{4] SMR-D5=0

5] 5.0v£0.5V

[6] Reg. WDTMR D1=0,
[7] Reg. WDTMR D1=0,
8] Reg. WDTMR D1=1,D
[9]1 Reg. WDTMR D1=1, DO=1
[10] Reg. SMR-D5=0. No Delay
[11] Reg. SMR-D5=1. With Delay

DO=0
DO=1
0=0
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Z86E40 CMOS 28°
@ Z“.CE 8-BIr MICROCONTROLLER

AC ELECTRICAL CHARACTERISTICS
Handshake Timing Diagrams

{(
I e | S
Data In Data In Valid K j{:— Next Data In Valid
2
) A T R T O
- 0
o/
{( R
7 Y
(I/DA\g ‘{ Delayed DAV 55. K
nPUt ----------------------------------------- ﬂ"
RDY / Delayed RDY
(Output) 115 ..................... s

(4
Data Out Data Out Valid n Next Data Out Valid
4

DAV ) ”T\ Delayed DAV \k

(Output) N
® ® {-—@-—I
fat—(1)—]

RDY Delayetr‘ $RDY ;F
4 )

(Input) - /J

Figure 35. Output Handshake Timing
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. Z86E40 CMOS Z8®
@ 2!‘.@ 8-BiT MICROCONTROLLER

AC ELECTRICAL CHARACTERISTICS
Handshake Timing Table - (Standard Modes)

Standard Mode

Ve, 8 MHz 12 MHz Data
No Sym Parameter Note[t1] Min  Max Min  Max Direction
1 TsDI(DAV) Data In Setup Time 5.0V 0 0 IN
2 ThDI(DAV} Data In Hold Time 5.0V 115 115 IN
3 TwDAV Data Available Width 5.0V 110 110 N
4 TdDAVI(RDY) DAV Fali to RDY Fall Delay 5.0V 115 15 IN
5 TdDAVId(RDY) DAV Rise to RDY Rise Delay 5.0V 80 80 IN
6 TdRDYO(DAV) RDY Rise to DAV Fall Delay 5.0V 0 0 IN
7 TdDO(DAV) Data Out to DAV Fall Delay 5.0V 63 42 ouT
8 TdDAVO(RDY) DAV Fall to RDY Fall Delay 5.0v 0 0 outT
9 TAdRDYO(DAV) RDY Fall to DAV Rise Delay 5.0V 115 15 ouT
10 TwRDY RDY Width 5.0V 80 80 out
11 TdRDYOA(DAV)  RDY Rise to DAV Fall Delay 5.0V 80 80 out
Notes:
[115.0V£0.5V

Standard operating temperature range 0°C to +70°C
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N2La5

Z286E40 CMOS 28®
8-Bir MICROCONTROLLER

EXPANDED REGISTER FILE CONTROL REGISTERS

PCON (FH) 00H

{or| ps| Ds| 04| 03| p2f b1 oof

SMR (FH) 0B

Jo7| ps] os] p4| b3} p2| o1] 0o

|—— Comparator Output Port 3 l SCLK/TCLK Divide by 16
0 P34, P37 Standard* 0 OFF
1 P34, P37 Comparator Output 1 ON
0 Port1 Opan Drain Extomal Clack Divide by 2
1 Port1 RushpullActver 0 SLCTCL - XTAL"
0 Port0 Open Drain Sto
R p Mode Racovery Source
1 Port0 Push-pull Active 000 POR Only and/ior Extomal Resst*
0 Port0 Low EMI 001 P30
1 Port0 Standard* g}f ;’3;
———————— 0 Port1 LowEMI 100 P33
1 Port1 Standard* ]m ggﬁ R0
0 Port2 Low EMI i1 P2NORO0-7
1 Port2 Standard* L StcpDelay
0 Port3 Low EMI 0 OFF
1 Port3 Standard" 1 ON .
Low EMI Osciliator Stop Recovery Level
0 LowEMI 1 High
* Default Setting After Reset 1 Standard* Stop Fiag
0 POR"
1 Stop Recovery
Figure 36. Port Configuration Register * Default setting after AESET
(Write Only)
Figure 37. Stop-Mode Recovery Register
{Write Only Except Bit D7, Which Is Read Only))
WDTMR (F) OF

{o7{os ps | 04| p3| o2 o1 | oo}

-L WDTTAP INTRCOSC Extemal Clock
00 5ms 256 TpC
01* 16ms 512TpC
10 25ms 1024 TpC
1] 100 ms 4098 TpC

WDT During HALT

0 OFF

1 ON*

WDT During STOP

0 OFF

1 ON*

XTAL1/INT RC Select for WDT
0 On-Board RC *

1 XTAL

Reserved (Must be 0)

* Default setting after RESET

Figure 38. Watch-Dog Timer Mode Register
(Write Only)
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N2W05

Z86E40 CMOS Z8®
8-BiT MICROCONTROLLER

Z8 CONTROL REGISTER DIAGRAMS

R240
| 07| 08| b5 04| b3 | 02| 01| o |

L ecomed(Mustbe0)

Figure 39. Reserved

R241 TMR
|o7| Del D5| D4| Dsl DZI D1| DOI

I— No Function

Load TO

Disable TO Count
Enable TO 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)

O =0 RO -0

TOUT Modes

00 Not Used

01 TOOut

10 T1Out

11 Internal Clock Out

Default After Reset = 0COH

Figure 40. Timer Mode Register
(F1H: Read/Write)

R242Ti
| o7] o] os| 04| 0] p2] 1] Do

I

T1 Inltial Value
(When Written)
(Range: 1-256 Decimal
01-00 HEX)

T1 Current Value
{When Read)

Figure 41, Counter/Timer 1 Register
(F2H: Read/Write)

R243 PRE1

[ 07| 8] bs| 04 p3] b2| p1] oo |

I—— Count Mode

0 T1 Single Pass*
1 T1Modulo N

Clock Source
1 T1Intemnal
0 T1 Extemnal Timing Input
(TIN Mode)

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

*Default After Reset

Figure 42. Prescaler 1 Register
(F3H:Write Only)

R244T0
|D7|DBIDS|D4|03|D2|D1|DO|

I

TO [nitial Value
{When Written)
(Range: 1-256 Decimal
01-00 HEX)

TO Current Value
{When Read)

Figure 43. Counter/Timer 0 Register
(F4H: Read/Write)

R245 PREO
|D7| ps| os| 04 o3| p2| p1] pof

|— Count Mode

0 T1 Single Pass
1 T1 ModuloN

Reserved (Must be 0)

P Modulo
(Range: 1-64 Dacimal
01-00 HEX)

Figure 44. Prescaler 0 Register
(F5H: Write Only)




N 205

Z286E40 CMOS Z28°
8-BIT MICROCONTROLLER

R246 P2M
|D7| 0s| Dsl D4| p3] DZI ml Dﬂ

I'—— P20 - P27 1/ Defintion

0 Defines Bit as Output
1 Defines Bit as Input*

* Default After Reset

Figure 45. Port 2 Mode Register
(F6H: Write Only)

R247 P3M
ID7|DGIDS|D4ID3|D2|D1IDOI

I— 0 Port 2 Open-Drain

Port 2 Push-pult Active

P31, P32 Digital Mode
P31, P32 Analog Mode

P32 = Input
P35 = Qutput
P32 = /DAVO/RDYO
P35 = RDYQ/DAVO
——— 00 P33=Input

01~ P34 = Output

01 ¢ P33=Input

107 P34 =/DM

11 P33=/DAVI/RDY1
P34 = RDY1/DAV1

O —“4O -

-

0 P31 = Input (TIN)
P38 = Qutput (TOUT)

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

0 P30 = Input
P37 = Qutput

Reserved (Must be 0)

Default After Reset = 00H

Figure 46. Port 3 Mode Register
(F7H: Write Only)

F248 POTM
|o7| o8] b5 04| 03] 02| p1] po |

T T

£03 - P00 Mode
00 OQutput
01 Input
1X At1-A8

Stack

0 External
1 Internat

P17 - P10 Mode
00 Byte Output
01 Byte Input
10 AD7-ADO
1t High-Impedance AD7 - ADO,
IAS, /DS, [R/W, A1 - A8,
A15-A12, If Selected

Reset Condition = 0100 11018
For ROMless Condition = 1011 0110B

Memory Timing
0 Normal
1 Extended

P07 - P04 Mode
00 Output
01 Input
1X A15-A12

Figure 47. Port 0 and 1 Mode Register
(F8H: Write Only)

R249 IPR
|D7|De|DS]D4] Ds| D2| D1| DOI

T | C l

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

e |RQ1, IRQ4 Prlor‘l'ty (Group C)

0 IRQT > IRQ:
1 1RQ4 > IRQ1

e IRQO, IRQ2 Priority (Group B)

0 IRQ2> IRQO
1 IRQO > IRQ2

IRQ3, IRQS Priority (Group A)
0 IRQS >IRQ3
1 JAQ3 > A5

Reserved (Must be 0)

Figure 48. Interrupt Priority Register
(F9H: Write Only)
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Z86E40 CMOS 28
8-BIr MICROCONTROLLER

Z8 CONTROL REGISTER DIAGRAMS (Continued)

R250 IRQ
lmlosl D5| D4| Da] Dzl D1 I DOI

I IRQO = P32 Input

IRQ1 = P33 Input
IRQ2 = P31 Input
IRQ3 = P30 Input
IRQ4 =TO
IRQ5 =T1

Inter Edge
P31{ P32) =00
P31l P32T =01
P3117 P32 =10
P31 TLP32 Tl = 11

Detault After Reset = 00H

Figure 49. Interrupt Request Register
(FAH: Read/Write)

R251 IMR
| 07| 6] ps| 04 p3] o2 b1] 0o

t 1 Enables IRQ0-IRQS5

(D0 = IRQO)
1 Enables RAM Protact T
1 Enables Interrupts

+ RAM Protact option must be previously selected.

Figure 50. Interrupt Mask Register
(FBH: Read/Write)

252 FLAGS
{o7|oe|ps|p4]osfo2]ot]| oo

I L—— User Flag Fi
User Flag F2

Half Carry Flag
Decimal Adjust Flag
Overllow Flag

8ign Flag

Zero Flag

Carry Flag

Figure 51. Flag Register
(FCH: Read/Write)

F253 RP
{o7|pe| s 4] b3 o2 D1 foo |

I_ Expanded Register File

Working Register Pointer

Default After Reset = 00H

Figure 52. Register Pointer
(FDH: Read/Write)

R254 SPH
| o7 o8| ps| p4] pa] o2 o1 Do

L-—--——-—-———- Stack Pointer Upper

Byte (SP8 - SP15)

Figure 53. Stack Pointer High
(FEH: Read/Write)

A55 SPL
| 7] oe] b5 D4} 03] b2} o1] 00|

L—-——-——-—— Stack Pointer Lower

Byte (SPO - SP7)

Figure 54. Stack Pointer Low
(FFH: Read/Write)
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Z86E40 CMOS 26*
8-Brr MICROCONTROLLER

INSTRUCTION SET NOTATION

Addressing Modes. The following notation is used to
describe the addressing modes and instruction opera-
tions as shown in the instruction summary.

Symbol Meaning

IRR Indirect register pair or indirect working-
register pair address

ler Indirect working-register pair only

X Indexed address

DA Direct address

RA Relative address

M Immediate

R Register or working-register address

r Working-register address only

IR Indirect-register or indirect
working-register address

Ir Indirect working-register address only

RR Register pair or working register pair

address

Symbols. The following symbols are used in describing
the instruction set.

Symbol Meaning

dst Destination location or contents
src Source location or contents

cc Condition code

@ Indirect address prefix

SP Stack Pointer

PC Program Counter

FLAGS Flag register (Contro! Register 252)
RP Register Pointer (R253)

IMR Interrupt mask register (R251)

Flags. Control register (R252) contains the foliowing six

flags:

Symbol Meaning

(o] Carry flag

V4 Zero flag

] Sign flag

\) Overflow flag

D Decimal-adjust flag
H Half-carry flag

Affected flags are indicated by:

Clear to zero

Set to one

Set to clear according to operation
Unaffected

Undefined
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Z86E40 CMOS 28®

as p—d | W w: 8-BIr MICROCONTROLLER
CONDITION CODES

Value Mnemonic Meaning Flags Set

1000 Always True —_

0111 C Carry C=1

1111 NC No Carry C=0

0110 V4 Zero Z=A1

1110 NZ Not Zero Z=0

1101 PL Plus S$=0

o101t Ml Minus S=1

0100 ov Overflow V=1

1100 NOV No Overflow V=0

0110 EQ Equal Z=1

1110 NE Not Equal Z=0

1001 GE Greater Than or Equal (SXORV)=0

0001 LT Less than (SXORV) =1

1010 GT Greater Than [ZOR(SXORV)]=0

0010 LE Less Than or Equal [ZOR(SXORW)=1

1111 UGE Unsigned Greater Than or Equal C=0

0111 ULT Unsigned Less Than C=1

1011 UGT Unsigned Greater Than (C=0ANDZ=0)=1

0011 ULE Unsigned Less Than or Equal (CORZ)=1

0000 F Never True (Always Falss) —_
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Z86E40 CMOS 28°

‘S [={Na . 8-Bir MICROCONTROLLER
INSTRUCTION FORMATS
OPC CGF, D\, EI, IRET, NOP,
RCF, RET, SCF
[ ] ow ]
One-Byte Instructions
OPC | MODE CLR, GPL, DA, DEC, opPC | MODE ADG, ADD, AND, CP,
astee | or[ 1110 [aswerc] PEOYRIN NORI G src or[1110] we | 2,00 550 5UB.
RR, RRC, SRA, SWAP dst or|1110] dst
OPC JP, CALL (Indirect)
dst orf1110] ast | oPC | moDE ADC, ADD, AND, CP,
dst or[ 1110 at | iORB5G U8
OPC SRP VALUE
VALUE
MODE | OPC LD
OPC | MODE ADC, ADD, AND, CP, st orf1110| src
OR, SBC, SUB, TCM,
dst 8IC TM, XOR dst orj1110 dst
MODE | OPC LD, LDE, LDE, MODE | oPC LD
dst/src | sro/dst LDG, LDGI dstisrc X
ADDRESS
dsisre | OPC LD
src/dst or[1110] erc | e« | opc JP
DAU
dst | oPC LD DAL
VALUE
OPC CALL
dstcC [ OPG DJNZ, JR DAY
RA DAL
FFH STOP/HALT
6FH | 7FH
Two-Byte Instructions Three-Byte Instructions
INSTRUCTION SUMMARY

Note: Assignment of a value is indicated by the symbol
"« ", For example:

dst « dst + src

indicates that the source data is added to the destination
data and the resuitis stored in the destination location. The

notation “addr (n)" is used to refer to bit (n) of a given
operand location. For example:

dst (7)

refers to bit 7 of the destination operand.
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. ZB6E40 CMOS Z8*
N 2iLaB 8-Bi1 MCROCONTROLLER
INSTRUCTION SUMMARY (Continued)
Address Flags Address Flags
Instruction Mode Opcode Affected Instruction Mode Opcode Affected
and Operation dst src Byte(Hex) C Z S V D H and Operation dst stc Byte(Hex) C¢ Z S V D H
ADC dst, src t 1] % % % ok 0 sk ING dst r (E - % ¥ k — —
dste—dst+src +C dste—dst + 1 r=0-~F
-- R 20
ADD dst, src T o1 % %k %k 3k 0 % R 27
dste—dst + src
— INCW dst RR A0 — & % % — —
AND dst, src t 5[] - % %0 - dst«—dstsn IR Al
dste—dst AND src
CALL dst DA D6 - == - - IRET . BF Rk Ok kX
FLAGS«@SP;
SPSP-2 IRR D4 SP(—-SP+1
@SPe-PC, PC@SP;
PCedst SPeSP +2;
CCF EF ¥ — — — — IMR(7) &1
CeNOTC P cc, dst DA ® - - - - --
CLR dst R BO = - - - - -~ “ifecls true, c=0-F
dste=0 R B1 PCedst IRR 30
COM dst R 60 - k%0 -- RS t‘m RA Bof 7T 7T
R 61 h =v-
dste—NOT dst PCePC + dst
GP dst, src t Al 1 * ok k ok — -~ Range: +127, —128
st st LD dst, src T m € @ - - - - =
DA dst R 40 * % % X — — dste-src r R 8
dste—DA dst IR 41 R r 9
DEC dst A w EpOpepO—— C oy BOF
dste—dst~1 R 01 X 1 D7
DECW dst RR 80 - % % % - - ror B
dste—dst -1 R 81 Irr P
R R E
DI L R R B
IMR(7)«=0 R IM ES
DJNZr, dst RA L N RoME
R R F5
fer-1 r=0~F
ifr=0 LDG dst, src r W €2 @0 - - == -
PC&PC + dst dste—sic
Range: +127,-128
ange: + LDCI dst, s1c T I €3 - - - - -=
El S dste—src
IMR(7)e1 P+ 15re—Ir + 1
HALT [ NP F o - --=--=
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. Z86E40 CMOS Z8®
N 2iLa5 8.B7 MCROCONTROLLER
INSTRUCTION SUMMARY (Continued)
Address Flags Address Opcode Flags
Instruction Mode  Opcode Affected Instruction Mode Byte (Hex) Affected
and Operation dst src Byte(Hex) C Z S V D H and Operation dst src CZSVDH
OR dst, src t 41 - % %0 - - STOP 6F 1 — - = ==
it
ste-dst OR src SUBdstse T 2] * ok % k1%
POP dst R 5 0 - =----- dste-dst—src
dste-@SP; R 51
il SWAP ist R 0 X % * X - -
] IR F1
PUSH sic R n - - [7___4ls _ o]
SPeSP-1; R n I
PeSIC
9sPe TCM dst, 510 n 61 — % %0 - -
RCF CF 0 - - - -- (NOT dst) AND src
G ™ossc .t 7] "% % 0 - -
RET AF - === == dst AND src
PC@SP;
SPeSP 42 YOR s, s1c t BL 1 % % 0 - -
dse—dst XOR src o
RL dst R 90 ¥ %k %k k% — —
R 91 WDT 5F - X XX --
+ These Instructions have an identical set of addressing modes, which
afe encoded for bravity. The first opcode nibble is found in the instruction
RLC dst R 10 * kK ok - - set table above. The second nibble Is expressed symbolically by a ‘[ I'
o R 1 in this table, and its value is found in the following tabls to the left of the
ic] applicable addressing mode pair.
RR dst R E0 * % % k — — For example, the opcode of an ADC instruction using the addressing
IR E1l modes r (destination) and Ir (source) is 13.
-l
RRC dst R c0 ¥ ok k %k — — Address Mode Lower
R C dst  src Opcode Nibble
ror [2}
$BC dst, src t 31 % ok % % 1 % ‘
dste—dst-sro-C r Ir [3]
SCF DF [ Jp—— R R T4
Ce
SRA dst R D0 ¥ x %0 - - R R [51
IR D1
B .-i R M [6]
IR M 7]
SRP dst im 3 -—— = == =
RPe=src
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. Z86E40 CMOS Z8°
N 2iLa5 §:BiT MGROCONTROLLER

OPCODE MAP Lower Nibble (Hex)
0 1 2 38 4 5 [ 7 8 9 A B c D E F
6.5 6.5 6.5 6.5 10.5 105 10.5 10.5 6.5 65 |12/10.5|12/100] 65 {12.100| 6.5
0 |DpEC [DEC | ADD | ADD | ADD | ADD | ADD | ADD | LD LD |DINZ | JR Lo JP INC
A1 IR1 r1.r2 | r1,ir2 |R2,R1 [IR2, R1| R1, IM] IR1, IM} r1,R2 | r2, R1 | r1,RA lcc,RA fr1,IM fcc, DA r
6.5 6.5 8.5 6.5 10.5 10.5 105 10.5
1 RLC [RLC | ADC | ADC | ADC | ADC | ADC | ADC
R1 IR1 r1,r2 | r1,Ir2 | R2, Rt |1R2, R1] R1, IM | IR1, IM
6.5 6.5 6.5 65 | 105 ] 105 | 105 | 105
2 INC INC SUB | SUB | sSUB | SUB | SUB | suB
R1 IR1 ri,r2 | ri.ir2 IR2,R1 jIR2, R1] R1, IM | IR1,IM
8.0 6.1 6.5 6.5 10.5 10.5 10.5 10.5
3 JP SRP SBC | SBC | sBC | sBC | sBC | SBC
IRR1 1M r1,r2 1r1,1r2 §R2,R1 |IR2,R1] R1, IM} IR1,IM
8.5 85 6.5 6.5 105 10.5 105 105
4 DA DA OR OR OR OR OR OR
R1 IR1 ri, r2 | r1,r2 | R2, R1 |IR2, R1{ R1, IM | IR1, IM
105 | 105 | 65 6.5 105 | 105 | 105 | 105 6.0
5 POP | POP | AND | AND | AND | AND | AND | AND wDT
R1 IR1 ri,r2 | ri,Ir2 |R2, R1 |IR2, R1| R1, IM | IR1, IM
6.5 6.5 6.5 6.5 10.5 10.5 10.5 105 8.0
[} COM [COM | TCM | TCM | TCM | TCM | TCM | TCM sTOP
g Ri IR1 ri,r2 }r1,Ir2 §R2, R1 |IR2,R1]| R1, IM | IR1, IM
< 10/12.1]12/14.1| 65 6.5 10.5 10.5 10.5 10.5 7.0
@ 7 |PUsH|PUSH| ™ ™ ™ ™ ™ ™ HALT
§ R2 IR2 r1,52 | 11,12 | R2, R1 {IR2, R1| R1,IM | IR1, IM
105 | 105 | 120 | 180 6.1
8 |oEcw|pecw| LoE | LbE ol
§ RR1 IR1 et trr2 et 2
65 | 65 | 120 | 180 6.1
9 | AL | AL | LoE | wOEE El
R1 IR1 52 i1 | Ie2 irrt
10.5 105 6.5 6.5 10.5 10.5 105 | 105 140
A INCW | INCW | CP cp cp cP cP cP RET
RR1 1R1 rl,r2 ] r1,Ir2 §R2, R1 |IR2, R1| R1, M |iR1, IM
6.5 6.5 6.5 6.5 10.5 10.5 10.5 10.5 16.0
B CLR |CLR | XOR | XOR | XOR | XOR | XOR | xOR IRET
Rt IRT__] rd,r2 | ri.Ir2 | R2, R1 ] IR2, R1} R1, IM}IR1, IM
6.5 8.5 120 | 180 10.5 6.5
c RRC | RRC | LDC | LDCI LD RCF
R1 IRT_§ri, In2 |Ir1, Irr2 r1.x,R2
6.5 6.5 120 18.0 20.0 200 10.5 6.5
D SRA | SRA | LDC | LDCI | CALL* CALL | LD SCF
R1 IR1 ri, 12 |ir, lrr2 | IRR1 DA | r2.x,R1
6.5 6.5 6.5 105 10.5 10.5 10.5 6.5
E RR RR LD LD LD LD Lb CCF
R1 IR1 r1, [R2 | R2, R1 [IR2, R1} R1, IM] IR, IM
E 8.5 85 6.5 10.5 6.0
SWAP | SWAP Lo LD NOP
R1 IR1 Ir1, r2 R2, IR1 ' ' ' ' ' ' '
Y Y ~ g
2 3 2 8 1
Bytes per Instruction
Lower .
Opcode Lagand..
Nibble R = 8-bit Address
Execution Pipeli t = 4-bit Address
peline
Cycles l Cycles R1or r1 = Dst Address
/ R2 or r2 = Src Address
Upper
Opcode ——eA —— Mnemonic Sequence:
Nibble Opcode, First Operand,
Second Operand
First Second Note: Blanks are reserved.
Operand Operand

*2-byte instruction appears as
a 3-byte instruction
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. Z86E40 CMOS Z8°®
A2 a5 8-BT MCROCONTROLLER

PACKAGE INFORMATION

S O
1
lﬂmhhhmlﬂnhhﬁﬁmﬂﬂﬂﬂr‘lﬂl—! /__=_\
| I
q e -
oA
%I—CTI..I U A Gy D g A J AN by i ) VR By Uy MR R Sevs vt g G Ry S Y S gy g G IT‘.’I SYMBOL MILLIMETER INCH
MIN MAX MIN MAX
Al 0.5} 0.81 020 032
D A2 .25 3.43 J28 138
B 0.38 0.33 015 .02t
BL 102 152 040 060
C 03 0.38 009 015
D 52.07 52,58 |2050 2070
[ 15.24 15.75 600 620
El 13.39 14.22 535 3690
[ ] 2354 TYP 400 TYP
[ 2. 15.49 16.51 610 650
L 3.8 3.81 125 450
« Q1 1.52 191 060 078
3 1.52 229 060 090
40-Pin DIP Package Diagram
JOP VIEW
- A
| B
. o Al
B
435° . 0267.020
ﬁvnnnnlllmnnnn ‘ va _
7 [ 139 ¥ I W E=
{ s 1219/1.067 3
i : 048/.042 T & n
..... Frm—h B E L o B
| ] T h-g
i : B -3
1 . i 5 a
R Ll4/0.64
0457.025
sympOL | MILLIMETER INCH
MIN MAX MIN MAX
NTEY OLLING DIMENSIONS : INCH A 487 | 457 | 169 180
1. CONTR :
2 LEADS ARE COPLANAR WITHIN .004 IN. Al 267 | a%2 | .03 A15
3. DIMENSION + _MM__ D/E | 1740 | 17.65 | 685 | 695
INCH DivEL | 1651 | 1666 | 650 | 636
D2 1524 | 1600 | 600 [ 630
r 127 TYP 050 TYP

44-Pin PLCC Package Diagram
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" Z86E40 CMOS Z8°
‘s 235 8-BT MICROCONTROLLER

PACKAGE INFORMATION (Continued)

HD
e A2
o AL

IR —
Il

= —
v — |
T
=
b
- Fr— E HE
=—
b
o ;s |
e
m o o e B
HHHHHH‘?IF;W’ ‘
: _ .
o0°-12*
b [ ]
SyupoL | MILLIMETER INCH
MIN | MAx | MIN | MAX
ACTENTROLLING DIMENSIDNS + MILLIMETER M 605 1 025 } 002 | 010
2 LEAD COPLANARITY + MAX Jomm a2 200 | 225 | o078 | 089
w04 b 025 »| 045 010 018
c 043 | 020 | oos | .08
HD 1370 | 1430 | 539 | =63
B 990 | 1040 | 350 | 398
HE 1370 | 1430 | 539 | 563
E 950 | 1040 | 350 | 358
'm 080 TYP 031 TYP
L. | 060 | 120 | 024 | 047

44-Pin QFP Package Diagram

20 e — 1
CR W W W W W WA W I e s
L
g E AD NO.1
§ 558 {DENT
T
T
F————— 2.020 Max -
560 Max 050:020
- e P
| o
: . .
215 Max
T ! 126 MIN
|
_J | 1 L
- .-
1002 010 TYP 015 035
021 .06%

40-Pin Cerdip Package Diagram
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. Z86E40 CMOS Z8®
‘S 2!\.@3 8-Bir MICROCONTROLLER

ORDERING INFORMATION
Z86E40

12 MHz
40-Pin DIP 40-Pin PLCC 44-Pin QFP
Z86E4012PSC Z86E4012VSC Z86E4012FSC

40-Pin Cerdip
Z86E4012KSE

For fast results, contact your local Zilog sales office for assistance in ordering the part desired.
Codes

Package

P = Plastic DIP

V = Plastic Chip Carrier
k = Cerdip Window

Longer Lead Time
F = Plastic Quad Flat Pack

Speed
12=12MHz

Temperature
S=0°Cto +70°C

Environmental
C= Plastic Standard
E = Hermetic Standard

Example:
Z 86E40 12 P S € s an 86E40 12 MHz, DIP, 0°C to +70°C, Plastic Standard Flow

L - Environmental Flow
Temperature
Package

Speed

Product Number
Zilog Prefix
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