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Z86E30/E31/E40

Z8 4K OTP Microcontroller Zilog
PIN IDENTIFICATION
Table 1. 40-Pin DIP Pin Identification
Y Standard Mode
RW 1 40 B DS B ; - -
P25 o - poa Pin # Symbol Function Direction
P26 O O P23 1 R/W Read/Write Output
P27 O [ P22 2-4 P25-P27 Port 2, Pins 5,6,7 In/Output
P04 O B P2l 5-7 P04-P06  Port 0, Pins 4,5,6 In/Output
P05 5 - P20 8-9 P14-P15  Port 1, Pins 4,5 In/Output
P06 o O P03 ! !
P14 L P13 10 P07 Port 0, Pin 7 In/Output
P15 O A P12 11 Vee Power Supply
P07 o 40-Pin DIP 0 GND 12-13 P16-P17  Port 1, Pins 6,7 In/Output
\Fi(ljg E 3 g(ﬁ 14 XTAL2 Crystal Oscillator Output
P17 O - P10 15 XTAL1 Crystal Oscillator Input
XTAL2 O 5 PO1 16-18 P31-P33  Port3, Pins 1,2,3 Input
XTAL1 O O P00 19 P34 Port 3, Pin 4 Output
P31 o 0 P30 20 AS Address Strobe Output
P32 5 R P36 21 RESET Reset Input
ol " oo 22 P35 Port 3, Pin 5 Output
AS o 20 21 b RESET 23 P37 Port 3, Pin 7 OUtpUt
24 P36 Port 3, Pin 6 Output
25 P30 Port 3, Pin 0 Input
Figure 3. 40-Pin DIP Pin Configuration 26-27 PO00-PO1 Port 0, Pins 0,1 In/Output
Standard Mode 28-29 P10-P11  Port 1, Pins 0,1 In/Output
30 P02 Port 0, Pin 2 In/Output
31 GND Ground
32-33 P12-P13 Port 1, Pins 2,3 In/Output
34 P03 Port 0, Pin 3 In/Output
35-39 P20-P24 Port 2, Pins 0,1,2,3,4 In/Output
40 DS Data Strobe Output
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Z8 4K OTP Microcontroller

Zilog
-/

NC O1 40 A NC
D5 o O D4
D6 O 0 D3
D7 O 0 D2
Ad O O D1
A5 O 0 DO
A6 O A3
NC O a1 NC
NC O O NC
A7 O 40-Pin DIP 1 GND
Vee O 0 A2
NC O 0 NC
NC O O NC
NC O O Al
CE O 0 AO
OE O 0 PGM

EPM O 0 A10
Vpp O M All
A8 O M A9
NC g 20 21 | NC

Figure 6. 40-Pin DIP Pin Configuration
EPROM Mode

Table 4. 40-Pin DIP Package Pin Identification

EPROM Mode
Pin# Symbol Function Direction
1 NC No Connection
2-4 D5-D7 Data 5,6,7 In/Output
5-7 A4-AB6 Address 4,5,6 Input
8-9 NC No Connection
10 A7 Address 7 Input
11 Vee Power Supply
12-14 NC No Connection
15 CE Chip Select Input
16 OE Output Enable Input
17 EPM EPROM Prog. Mode Input
18 Vpp Prog. Voltage Input
19 A8 Address 8 Input
20-21 NC No Connection
22 A9 Address 9 Input
23 All Address 11 Input
24 A10 Address 10 Input
25 PGM Prog. Mode Input
26-27 AO0-Al Address 0,1 Input
28-29 NC No Connection
30 A2 Address 2 Input
31 GND Ground
32-33 NC No Connection
34 A3 Address 3 Input
35-39 DO0-D4 Data 0,1,2,3,4 In/Output
40 NC No Connection
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Z86E30/E31/E40

Z8 4K OTP Microcontroller Zilog
PIN IDENTIFICATION (Continued)
—/ -/
P25 1 28 1 P24 D51 28 Q1 D4
P26 O 0 P23 D6 O 0 D3
P27 O O P22 D7 O O D2
P04 — P21 Ad O 0 D1
PO5 - P20 A5 O 0 DO
P06 O 3 P03 A6 1 A3
P07 5 28-Pin DIP A Vss Al B 28-Pin DIP B Vss
Vee O 0 P02 Vee O 0 A2
XTAL2 O O P01 NC O O AL
XTALL o 0 P00 CE O = NG
P31 O 0 P30 OE O O PGM
P32 O 0 P36 EPM O B A0
P33 0 P37 Vpp O O A11
P34 4 14 15| P35 A8 O 14 153 A9
Figure 9. Standard Mode Figure 10. EPROM Programming Mode
28-Pin DIP/SOIC Pin Configuration 28-Pin DIP/SOIC Pin Configuration
Table 7. 28-Pin DIP/SOIC/PLCC
Pin Identification*
Pin# Symbol Function Direction
1-3 P25-P27 Port 2, Pins 5,6,  In/Output INLELIIN
4-7  P04-P07 PortO0, Pins 4,5,6,7 In/Output caoodoo
8 Vee Power Supply 4 1 26
[ ]
9 XTAL2 Crystal Oscillator  Output P05 45 25p P21
10 XTAL1 Crystal Oscillator  Input P06 O b P20
11-13 P31-P33 Port3, Pins 1,2,3 Input s H PO3
14-15 P34-P35 Port 3, Pins 4,5 Output T2 O =
16 P37 Port 3, Pin 7 Output Po2
- XT1 O 1 P01
17 P36 Port 3, Pin 6 Output P31 d 11 19 b poo
18 P30 Port 3, Pin 0 Input 1DZD T 13
19-21 PO0-P02 Port0, Pins 0,1,2 In/Output N <o~ oo
N MO MO MO MmO ;MmO M
22 Vgg Ground oooaaan
23 P03 Port 0, Pin 3 In/Output
24-28 P20-P24 Port 2, Pins In/Output
0,1,2,3,4
Figure 11. Standard Mode
28-Pin PLCC Pin Configuration
10 DS9778X0502



Z86E30/E31/E40
Z8 4K OTP Microcontroller

Zilog

ABSOLUTE MAXIMUM RATINGS

Parameter Min Max Units
Ambient Temperature under Bias -40 +105 C
Storage Temperature —65 +150 C
Voltage on any Pin with Respect to Vgg [Note 1] -0.6 +7 \%
Voltage on Vpp Pin with Respect to Vgg -0.3 +7 \Y
Voltage on XTAL1 and RESET Pins with Respect to Vgg [Note 2] -0.6 Vpp+l \Y%
Total Power Dissipation 1.21 W
Maximum Allowable Current out of Vgg 220 mA
Maximum Allowable Current into Vpp 180 mA
Maximum Allowable Current into an Input Pin [Note 3] —600 +600 A
Maximum Allowable Current into an Open-Drain Pin [Note 4] —600 +600 A
Maximum Allowable Output Current Sinked by Any I/O Pin 25 mA
Maximum Allowable Output Current Sourced by Any I/O Pin 25 mA
Maximum Allowable Output Current Sinked by RESET Pin 3mA

Notes:

1. This applies to all pins except XTAL pins and where otherwise noted.

2. There is no input protection diode from pin to Vpp.
3. This excludes XTAL pins.
4. Device pin is not at an output Low state.

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

Total power dissipation should not exceed 1.2 W for the
package. Power dissipation is calculated as follows:

Total Power Dissipation = Vpp X [ Ipp — (sum of Igy) ]
+sum of [ (Vpp = Von) X lon ]
+ sum of (Vg X lg.)

STANDARD TEST CONDITIONS

The characteristics listed below apply for standard test
conditions as noted. All voltages are referenced to
Ground. Positive current flows into the referenced pin
(Test Load).

From Output
Under Test O ® ®

®I$ ~— 150 pF

Figure 13. Test Load Diagram

12
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Z86E30/E31/E40

Zilog Z8 4K OTP Microcontroller
Tp=—40 °C to +105 °C
Vee Typical
Sym Parameter Note [3] Min Max @ 25°C  Units Conditions Notes
VeH Clock Input High 4.5V 0.7 Ve Vcet0.3 2.5 VvV Driven by External
Voltage 5.5V 0.7Vee Vee+0.3 25 V  Clock Generator
VoL Clock Input Low 4.5V GND-0.3 0.2Vcc 15 V  Driven by External
Voltage 5.5V GND-0.3 0.2Vee 15 \% Clock Generator
ViH Input High Voltage 4.5V 0.7 Ve Vcet0.3 25 \Y
5.5V 0.7 Ve Vce+0.3 2.5 Y
\m Input Low Voltage 4.5V GND-0.3 0.2V 15 \
5.5V GND-0.3 0.2Vee 1.5 Y
Vou Output High 4.5V Vee -0.4 4.8 V  loy=-05mA 8
Voltage Low EMI 5.5V Ve -0.4 4.8 \% lon =— 0.5 mA 8
Mode
Vou1 Output High Voltage 4.5V Vec -0.4 4.8 V  lgy=-2.0mA 8
4.5V Ve -0.4 4.8 Vo lgyg=-20mA 8
VoL Output Low Voltage 4.5V 0.4 0.2 V  lg.=1.0 mA
Low EMI Mode 5.5V 0.4 0.2 Vi lg=1.0mA
VoL Output Low Voltage 4.5V 0.4 0.1 V  lgL=+4.0 mA 8
5.5V 04 0.1 Vv loL = +4.0 MA 8
Vo2 Output Low Voltage 4.5V 1.2 0.5 \% lop =+12mA 8
5.5V 1.2 0.5 Vo gL =+12mA 8
VRH Reset Input High 3.5V .8Vce Vee 1.7 Y 13
Voltage 5.5V 8Vee Vee 2.1 \% 13
VoLr Reset Output Low 3.5V 0.6 0.3 \ loL =1.0mA 13
Voltage 5.5V 0.6 0.2 Vi g =1.0mA 13
Voeeser Comparator Input 4.5V 25 10 mV
Offset Voltage 5.5V 25 10 mvV
Vicr Input Common 4.5V 0 Vee-1.5V \Y 10
Mode Voltage 5.5V 0 Vee-1.5V \ 10
Range
e Input Leakage 4.5V -1 2 <1 MA VN =0V, Ve
5.5V -1 2 <1 A V=0V, Ve
IOL Output Leakage 4.5V -1 2 <1l HA V|N =0V, VCC
5.5V -1 2 <1l HA VN =0V, Ve
R Reset Input Current 4.5V -18 -180 -112 MA
5.5V -18 -180 -112 HA
e Supply Current 4.5V 25 20 mA @ 16 MHz 4,5
5.5V 25 20 mA @ 16 MHz 4,5
ICCl Standby Current 4.5V 8 3.7 mA VlN =0V, VCC 4,5
Halt Mode @ 16 MHz
5.5V 8 3.7 MA V=0V, Ve 4,5
@ 16 MHz
lcco Standby Current 4.5V 10 2 MA  V|N=0V, Ve 6,11,14
(Stop Mode) 5.5V 10 3 HA V=0V, Ve 6,11,14
laLL Auto Latch Low 4.5V 14 20 4.7 MA OV <V|y<Vcc 9
Current 5.5V 1.4 20 4.7 HA oV < VN < Vee 9

DS9778X0502
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Z86E30/E31/E40

Zilog Z8 4K OTP Microcontroller
o >Z£ 55<
R/W , DM
A A
<—@—>
~O~ — O
Port 0 >Z£ \xé
N /K
(0)
- © - ®
» ® O
4 4 /
Port 1 A7 - AO ; [ p7-Dpo IN
~ 7T N~ T~
(D> [«—)—> —p
— A
" Z %}j\_
@
[
-t @ : @ |
DS Y
(Read) <_®_ N
<—@—>
Port1 >< A7 - AO D7-D0O OUT 2
N
-—0-
| 0, -]
DS 4
(Write)

Figure 14. External I/O or Memory Read/Write Timing
Z86E40 Only
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Z86E30/E31/E40

Zilog Z8 4K OTP Microcontroller
Tp = -40°C to 105°C
16 MHz
Note [3]
No Symbol Parameter Vee Min Max Units Notes
1 TdA(AS) Address Valid to AS Rise 4.5V 25 ns 2
Delay 5.5V 25 ns
2  TdAS(A) ASAS Rise to Address Float 4.5V 35 ns 2
Delay 5.5V 35 ns
3 TdAS(DR) AS Rise to Read Data Req'd 4.5V 180 ns 1,2
Valid 5.5V 180 ns
4  TwAS AS Low Width 4.5V 40 ns 2
5.5V 40 ns
5 TdAS(DS) Address Float to DS Fall 4.5V 0 ns
5.5V 0 ns
6 TwDSR DS (Read) Low Width 4.5V 135 ns 1,2
5.5V 135 ns
7 TwDSW DS (Write) Low Width 4.5V 80 ns 1,2
5.5V 80 ns
8 TdDSR(DR) DS Fall to Read Data Req'd 4.5V 75 ns 1,2
Valid 5.5V 75 ns
9 ThDR(DS) Read Data to DS Rise Hold 4.5V 0 ns 2
Time 5.5V 0 ns
10 TdDS(A) DS Rise to Address Active 4.5V 50 ns 2
Delay 5.5V 50 ns
11 TdDS(AS) DS Rise to AS Fall Delay 4.5V 35 ns 2
5.5V 35 ns
12 TdR/W(AS) R/W Valid to AS Rise Delay 4.5V 25 ns 2
5.5V 25 ns
13  TdDS(R/W) DS Rise to R/W Not Valid 4.5V 35 ns 2
5.5V 35 ns
14 TdDW(DSW)  Write Data Valid to DS Fall 4.5V 55 25 ns 2
(Write) Delay 5.5V 55 25 ns
15 TdDS(DW) DS Rise to Write Data Not 4.5V 35 ns 2
Valid Delay 5.5V 35 ns
16 TdA(DR) Address Valid to Read Data 4.5V 230 ns 1,2
Reqd Valid 5.5V 230 ns
17 TdAS(DS) AS Rise to DS Fall Delay 4.5V 45 ns 2
5.5V 45 ns
18 TdDM(AS) /DM Valid to AS Fall Delay 4.5V 30 ns 2
5.5V 30 ns
20 ThDS(AS) DS Valid to Address Valid 4.5V 35 ns
Hold Time 5.5V 35 ns
Notes:

1. When using extended memory timing, add 2 TpC.
2. Timing numbers given are for minimum TpC.
3. The V¢ voltage specification of 5.5V guarantees 5.0V 0.5V and

the V¢ voltage specification of 3.5V guarantees only 3.5V

Standard Test Load
All timing references use 0.7 V¢ for a logic 1 and 0.2 V¢ for a logic 0.
For Standard Mode (not Low-EMI Mode for outputs) with SMR, D1 = 0, DO = 0.

DS9778X0502
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Z86E30/E31/E40
Z8 4K OTP Microcontroller Zilog

DC ELECTRICAL CHARACTERISTICS (Continued)

Clock

TIN

IRQN

Clock
Setup

Stop
Mode d )
Recovery
Source

©

Figure 15. Additional Timing Diagram
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Z86E30/E31/E40
Z8 4K OTP Microcontroller Zilog

DC ELECTRICAL CHARACTERISTICS (Continued)

Handshake Timing Diagrams

{(
)
Data In Data In Valid Next Data In Valid
{(
i
O~
. @ {(
R :I/ ) 4
DAV Delayed DAV /
(Input) N s}(
<—@—> <—@-><—@—
L/
RDY \ / Delayed RDY /
(Output) N {(
)
Figure 16. Input Handshake Timing
(N
. )3 ,
Data Out ( Data Out Valid (« Next Data Out Valid
) )
0

DAV /
(Output)

%
o
o
g
@
a
)
O
<
N

RDY
(Input) N~ 4 _55. _____ <

Figure 17. Output Handshake Timing
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Z86E30/E31/E40
Z8 4K OTP Microcontroller

Zilog

PIN FUNCTIONS (Continued)

Port 1 (P17-P10). Port 1 is an 8-bit, bidirectional, CMOS-
compatible port with 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 ei-
ther push-pull or open-drain. Low EMI output buffers can
be globally programmed by the software. Port 1 can be
placed under handshake control. In this configuration, Port
3, lines P33 and P34 are used as the handshake controls

RDY1 and /DAV1 (Ready and Data Available). To inter-
face external memory, Port 1 must be programmed for the
multiplexed Address/Data mode. If more than 256 external
locations are required, Port 0 outputs the additional lines
(Figure 19).

Port 1 can be placed in the high-impedance state along
with Port 0, AS, DS, and R/W, allowing the Z86E40 to
share common resources in multiprocessor and DMA ap-
plications.

MCU

Port 2 (1/0)

Handshake Controls
DAV1 and RDY1
(P33 and P34)

Open-Drain 1
OEN Do ) ¢
PAD
Out
1.5-=-— 2.3V Hysteresis
A y /77
In {I
rr— 7] il
: : Auto Latch
| I
| R &= 500 kQ '
- _ J

Figure 19. Port 1 Configuration (Z86E40 Only)

26
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Zilog

Z86E30/E31/E40
Z8 4K OTP Microcontroller

Port 2 (P27—-P20). Port 2 is an 8-bit, bidirectional, CMOS-
compatible 1/0 port. These eight I/O lines can be config-
ured under software control as an input or 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
I/0O port, Port 2 can be placed under handshake control.

In Handshake Mode, Port 3 lines P31 and P36 are used as
handshake control lines. The handshake direction is deter-
mined by the configuration (input or output) assigned to bit
7 of Port 2 (Figure 20).

<>

<

<

<

< 3 > Port 2 (1/0)
Z86E40
MCU < >

<

<> _/

<« Handshake Controls

> DAV2 and RDY2
E— (P31 and P36)
Open-Drain T
OEN DO ) ¢
PAD
¢—o—| |

Out

. ) )o—|

TTL Level Shifter Iy
In {II
Auto Latch

Figure 20. Port 2 Configuration

DS9778X0502
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Z86E30/E31/E40
Z8 4K OTP Microcontroller

Zilog

PIN FUNCTIONS (Continued)

Port 3 (P37-P30). Port 3 is an 8-bit, CMOS-compatible
port with four fixed inputs (P33—P30) and four fixed outputs
(P37-P34). These eight lines can be configured by soft-
ware for interrupt and handshake control functions. Port 3,
Pin 0 is Schmitt- triggered. P31, P32, and P33 are stan-
dard CMOS inputs with single trip point (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 an-
alog 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 comparator output can
be outputted from P34 and P37, respectively, 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 21). Access to
Counter/Timer 1 is made through P31 (T) and P36
(TouT)- Handshake lines for Port O, Port 1, and Port 2 are
also available on Port 3 (Table 9).

Note: When enabling/ or disabling analog mode, the fol-
lowing is recommended:

1. Allow two NOP delays before reading this comparator
output.

2. Disable global interrupts, switch to analog mode, clear
interrupts, and then re-enable interrupts.

3. IRQ register bits 3 to 0 must be cleared after enabling
analog mode.

Note: P33-P30 differs from the Z86C30/C31/C40 in that
there is no clamping diode to V¢ due to the EPROM high-
voltage circuits. Exceeding the V,4 maximum specification
during standard operating mode may cause the device to
enter EPROM mode.

28
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Z86E30/E31/E40
Z8 4K OTP Microcontroller

Zilog

FUNCTIONAL DESCRIPTION (Continued)

Power-On Reset (POR). A timer circuit clocked by a ded-
icated on-board RC oscillator is used for the Power-On Re-
set (POR) timer function. The POR 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 by-
passed after STOP-Mode Recovery (typical for an external
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 IRQ2 remain active. The device is recovered by
interrupts, either externally or internally generated. An in-
terrupt request must be executed (enabled) to exit HALT
Mode. After the interrupt service routine, the program con-
tinues from the instruction after the HALT.

PCON (FH) 00H

D7| D6| D5| D4| D3| D2| D1| DO

In order to enter STOP or HALT Mode, it is necessary to
first flush the instruction pipeline to avoid suspending exe-
cution in mid-instruction. To do this, the user must execute
a NOP (Opcode=FFH) immediately before the appropriate
sleep instruction, that is:

FF NOP ; clear the pipeline

6F STOP ; enter STOP Mode
or

FF NOP ; Clear the pipeline

7F HALT ; enter HALT Mode

STOP. This instruction turns off the internal clock and ex-
ternal crystal oscillation and reduces the standby current
to 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
SMR register or external reset. This causes the processor
to restart the application program at address 000CH.

Port Configuration Register (PCON). The PCON regis-
ter configures the ports individually; comparator output on
Port 3, open-drain on Port 0 and Port 1, low EMI on Ports
0, 1, 2 and 3, and low EMI oscillator. The PCON register is
located in the expanded register file at Bank F, location 00
(Figure 30).

L

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

0 Port1 Open Drain
1 Port1 Push-pullActive*

0 Port0 Open Drain
1 Port 0 Push-pull Active*

0 Port0 Low EMI
1 Port0 Standard*

0 Portl Low EMI
1 Port1 Standard*

0 Port2 Low EMI
1 Port2 Standard*

0 Port3 Low EMI
1 Port 3 Standard*

* Default Setting After Reset

Low EMI Oscillator
0 Low EMI
1 Standard*

Figure 30. Port Configuration Register (PCON)
(Write Only)

40

DS9728X0502



Z86E30/E31/E40
Z8 4K OTP Microcontroller

Zilog

FUNCTIONAL DESCRIPTION (Continued)

Table 12. 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 5 ms RE-
SET delay after Stop-Mode Recovery is disabled by pro-
gramming this bit to a zero. A “1” in this bit will cause a 5
ms RESET delay after Stop-Mode Recovery. The default
condition of this bit is 1. If the fast wake up mode is select-
ed, the Stop-Mode Recovery source needs to be kept ac-
tive 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 sourc-
es wakes the MCU from STOP Mode. A 0 defines low level
recovery. The default value is 0.

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).

Stop-Mode Recovery Register 2 (SMR2). This register
contains additional Stop-Mode Recovery sources. When
the Stop-Mode Recovery sources are selected in this reg-
ister then SMR Register. Bits D2, D3, and D4 must be 0.

SMR:10 Operation
D1 DO Description of Action
0 0 POR and/or external reset recovery
0 1 Logical AND of P20 through P23
1 0 Logical AND of P20 through P27

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 Pow-
er-On Reset and initially enabled by executing the WDT in-
struction and refreshed on subsequent executions of the
WDT instruction. The WDT is driven either by an on-board
RC oscillator or an external oscillator from XTALL pin. The

POR clock source is selected with bit 4 of the WDT regis-
ter.

Note: Execution of the WDT instruction affects the Z (Ze-
ro), S (Sign), and V (Overflow) flags.

WDT Time-Out Period (DO and D1). Bits 0 and 1 control
a tap circuit that determines the time-out periods that can
be obtained (Table 13). The default value of DO and D1
are 1 and 0, respectively.

Table 13. Time-out Period of WDT

Time-out of Time-out of

the Internal the System
D1 DO RC OSC Clock
0 0 5ms 128 SCLK
0 1 10 ms* 256 SCLK*
1 0 20 ms 512 SCLK
1 1 80 ms 2048 SCLK
Notes:

*The default setting is 10 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 “0” dis-
ables 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 dur-
ing STOP Mode. This is applicable only when the WDT
clock source is the internal RC oscillator.

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

Permanent WDT. When this feature is enabled, the WDT
is enabled after reset and will operate in Run and Halt
Mode. The control bits in the WDTMR do not affect the
WNDT operation. If the clock source of the WDT is the inter-
nal RC oscillator, then the WDT will run in STOP mode. If
the clock source of the WDT is the XTAL1 pin, then the
WDT will not run in STOP mode.

Note: WDT time-out in STOP Mode will not reset
SMR,SMR2,PCON, WDTMR, P2M, P3M, Ports 2 & 3 Data
Registers.

WDTMR Register Accessibility. The WDTMR register is
accessible only during the first 60 internal system clock
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Zilog

FUNCTIONAL DESCRIPTION (Continued)

Reset 4 Clock Cioar
Filter ear
CLK

18 Clock RESET
Generator RESET

WDT Select

(WDTMR)

CLK Source
Select
(WDTMR)

| WDT TAP SELECT

XTAL
CK

xXC=Z

Internal

5ms POR

5ms 15ms 25ms 100ms
WDT/POR Counter Chain

RC OSC.

2V Operating

VvDD =—1+\\oltage Det.
V0LV e

WDT

From Stop
Mode

o0

-

Recovery
Source

L3

Stop Delay
Select (SMR)

Figure 34. Resets and WDT

Internal
RESET
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Z86E30/E31/E40
Zilog Z8 4K OTP Microcontroller

Z86E40 TIMING DIAGRAMS

VIH
Address ><_ Address Stable X
VIL
—D 4—{ 1)
VIH
h'
Data Data Stable Z Data Out Valid
VL 7 4
— 4—@
VH / S(
v /
PP VIH / )_\_
VH Y/ S(
EPM B
VIL r\_
6V / S{
v /
¢ asv / r\_
4_(: — —  |e— :)
VIH
CE ‘\
VIL I
: j
VIH
oE X i
VIL 7/
VIH
_ \ 4
PGM
VIL I
<4———————  Program Cycle > Verify Cycle ———»

Figure 37. Timing Diagram of EPROM Program and Verify Modes
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Z86E40 TIMING DIAGRAMS (Continued)

Ul U2
DO 35} oo p10 28X A0 104, oo | Do
36 Al 9
D1 P21 pi 22X Al o1 12 D2
D2 37 P22 p12132 % A2 8 A2 o2 113 D2
D4 Ad
391 po4 p14f-8X 61 pa o4 16 D4
5
D6 3 P26 PlG'&( A6 4 A6 06 18 D6
D7 ] . p17 113 & A7 3| 07 |29 D7
A8 25| g
A0 26 25 PGM 24
Al Poo Poo 16 OE ™ A9
27
" b0l P31 AL0 21| o
30 17 EPM 2
A3 34 18 Vpp
" PO3 P33 b— )%2 Al2
5 19 A8 27 | —
e P04 P34 | ———M J pPcM GND| 14 GND
6 p3s [ 22 A9 1Kohm , R2 _
P05 1 2 20
A6 7 24 A10 W\/ J cs VCC M
P06 P36 == R1
10 1 KOhm —
A P07 pa7 (22 AL INANZ—2] oE Vep | 1 VPP
1 _ 31 GND
X 0 Riw 1 Vee 2764 Pins ~
=0 AS — 1
20 | — 15 CE S
X—| DS XTALL “
GND 97 | —— 14
—=%20
RESET XTAL2 [—X GND
Z86E40
40-Pin DIP R4 R3
Socket 12.5V 1’\/\/\/2 R VYV
U3 1 KOhm 10 KOhm
N 2] -
3y = 8 X3
12.5V 16 | X1 1 1O T
A2 18 X _g——0-D1 S A g [w
I +— EPM GND GND o0 12.5 Volt
GND 4 | X3 S | o-D3 3 2 1
I P1
VCC 15| |x1 I R5
— ] 50V 1., 2
4
1 Q o
| g a)
5 [ N
2 Isa - D4]6 =
I GND
10 |
IX2
»— vee 2oV
IH5043

Figure 38. Z86E40 Z8 OTP Programming Adapter
For use with Standard EPROM Programmers
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EXPANDED REGISTER FILE CONTROL REGISTERS

PCON (FH) 00H

|D7| D6| D5| D4| D3| D2| Dl| DO|

L

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

Port 1 Open-Drain
Port 1 Push-Pull Active*t

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

0
1
0
1
0
1
0 Port0 Low EMI
1
0
1
0
1
0

Port 0 Standard*

Port 1 Low EMI
Port 1 Standard*t

Port 2 Low EMI
Port 2 Standard*

Port 3 Low EMI
1 Port3 Standard*

Low EMI Oscillator
0 Low EMI
1 Standard*

* Default Setting After Reset
T Must Be 1 for ZB6E30/E31

Figure 41. Port Configuration Register
Write Only

SMR (FH) 0B

ID7| D6| D5| D4| D3| D2| Dl| DOI

L SCLK/TCLK Divide-by-16
0 OFF*
1 ON

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

Stop Mode Recovery Source

000 POR Only and/or External Reset*
001 P30

010 P31

011 P32

100 P33

101 P27

110 P2 NOR 0-3

111 P2NOR 0-7

Stop Delay

0 OFF

1 ON*

Stop Recovery Level
0 Low*

1 High

Stop Flag
0 POR*
1 Stop Recovery

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

Figure 42. STOP-Mode Recovery Register
Write Only Except Bit D7, Which is Read Only

WDTMR  (F) OF
|D7| D6| D5| D4| D3| D2| D1| DO|

—I__ WDT TAP INT RC OSC System Clock

00 5ms 128 SCLK
01 * 10 ms 256 SCLK
10 20 ms 512 SCLK
n 80 ms 2048 SCLK

WDT During HALT

0 OFF

1 ON*

WDT During STOP

0 OFF

1 ON*

XTALL/INT RC Select for WDT

0 On-Board RC *

1 XTAL

Reserved (Must be 0)

* Default setting after RESET
Figure 43. Watch-Dog Timer Mode Register

Write Only

SMR2 (OF) DH
|D7| D6| D5| D4| D3| D2| D1| DO|

Stop-Mode Recovery Source 2

00 POR only*

01 AND P20,P21,P22,P23

10 AND P20,P21,P22,P23,P24,
P25,P26,P27

Reserved (Must be 0)

Note: Not used in conjunction with SMR Source

Figure 44. STOP-Mode Recovery Register 2
Write Only
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Z86E30/E31/E40
Z8 4K OTP Microcontroller

R250 IRQ

D7| D6 | D5| D4| D3| D2 | D1| DO

I

IRQO = P32 Input
IRQ1 = P33 Input
IRQ2 = P31 Input
IRQ3 = P30 Input
IRQ4 =T0
IRQ5=T1

Inter Edge
P31 P321 =00
P311 P32t =01
P31t P321 =10

Default After Reset = 00H P3LriP3211 =11

Figure 55. Interrupt Request Register
FAH: Read/Write

R251 IMR

D7| D6| D5| D4| D3| D2| D1| DO

1 Enables IRQ5-IRQO
(DO = IRQO)

1 Enables RAM Protect T

1 Enables Interrupts
T This option must be selected when ROM code is

submitted for ROM Masking, otherwise this control bit
is disabled permanently.

Figure 56. Interrupt Mask Register
FBH: Read/Write

R252 FLAGS

D7| D6| D5| D4| D3| D2| D1} DO

L

User Flag F1
User Flag F2
Half Carry Flag

Decimal Adjust Flag

Overflow Flag

Sign Flag

Zero Flag

Carry Flag

Figure 57. Flag Register
FCH: Read/Write

R253 RP

D7|D6|D5|D4| D3| D2|D1| DO

L

Expanded Register File

Working Register Pointer
Default After Reset = 00H

Figure 58. Register Pointer
FDH: Read/Write

R254 SPH

D7| D6| D5| D4| D3| D2| D1} DO

(Z86E40)

Stack Pointer Upper
Byte (SP8 - SP15)
(Z86E30/E31)

0 =0 State

1 =1 State

Figure 59. Stack Pointer High
FEH: Read/Write

R255 SPL

D7| D6| D5| D4| D3| D2| D1| DO

Stack Pointer Lower
Byte (SPO - SP7)

Figure 60. Stack Pointer Low
FFH: Read/Write

DS9778X0502
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PACKAGE INFORMATION (Continued)
PACKAGE INFORMATION

zoj—lﬁr—lﬂr—ll—ir-lﬁhl_iﬁr“ll_lﬂﬂl_ll"lhrll SYMBOL MILLIMETER INCH

MIN MAX MIN MAX
Al 0.51 1.02 | 020 | .040
C A2 318 | 394 | 125 | .155
E1 B 038 | 055 | 015 | 021
B 1.02 | 152 | .040 | .060
c 0.23 | 038 | .009 | .015
| g U R [ Sy G S R e B g e D 52.07 | 52.58 |2.050 2.070
a 40 E 15.24 | 1575 | .600 | .620
5 £1 1359 | 14.22 | 535 | .560

@ 2.54 TYP 100 TYP
A 15.49 | 16.76 | .610 | .660
Q L 305 | 381 | 120 | .150
i Q1 1.52 | 191 { .060 | .075
s 1.52 | 229 | .060 | .090

CONTROLLING DIMENSIONS : INCH

Figure 61. 40-Pin DIP Package Diagram

C

P
IS

A ————f
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