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Z86E30/E31/E40

Z8 4K OTP Microcontroller Zilog
PIN IDENTIFICATION (Continued)
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Figure 7. 44-Pin PLCC Pin Configuration
EPROM Programming Mode
Table 5. 44-Pin PLCC Pin Configuration Table 5. 44-Pin PLCC Pin Configuration
EPROM Programming Mode EPROM Programming Mode
Pin # Symbol  Function Direction Pin # Symbol Function Direction
1-2 GND Ground 31 Vpp Prog. Voltage Input
3-4 NC No Connection 32 A8 Address 8 Input
> A3 Address 3 Input 33-35 NC No Connection
6-10 DO-D4 Data0,1,23,4  In/Output 36 A9 Address 9 Input
11-13 NC No Connection 37 All Address 11 Input
14-16 D5-D7 Data 5,6,7 In/Output 38 A10 Address 10 Input
17-19 A4—-A6 Address 4,5,6 Input 39 PGM Prog. Mode Input
20-21 NC No Connection 40-41  AO0Al  Address 0,1 Input
22 A7 Address 7 Input 42-43 NC No Connection
23-24  Vcc Power Supply 44 A2 Address 2 Input
25-27 NC No Connection
28 CE Chip Select Input
29 OE Output Enable Input
30 EPM EPROM Prog. Input
Mode
8 DS9778X0502



Zilog

Z86E30/E31/E40

Z8 4K OTP Microcontroller

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

Parameter Min Max
Input capacitance 0 12 pF
Output capacitance 0 12 pF
I/O capacitance 0 12 pF

DC ELECTRICAL CHARACTERISTICS

Tp=0°Cto +70°C

Vee Typical
Sym Parameter Note [3] Min Max @ 25°C Units Conditions Notes
VeH Clock Input High Voltage 3.5V 0.7 Ve Veet0.3 18 V  Driven by External
5.5V 0.7Vee Vee+0.3 25 V  Clock Generator
Vel Clock Input Low Voltage 3.5V GND-0.3  0.2Vcc 0.9 VvV Driven by External
4.5V GND -0.3 0.2V¢e 1.5 V  Clock Generator
ViH Input High Voltage 3.5V 0.7 Ve Vcct0.3 25 \Y,
5.5V 0.7 VCC VCC+O'3 25 \4
VL Input Low Voltage 3.5V GND-0.3 0.2Vc 15 \
5.5V GND-0.3  0.2Vcc 15 \
Von Output High Voltage 3.5V Vee -0.4 3.3 V  lgpy=—05mA
Low EMI Mode 5.5V Ve -0.4 4.8 \
VoH1 Output High Voltage 3.5V Vee -0.4 3.3 V  lgy=-2.0mA
5.5V Ve -0.4 4.8 Vo lgg=-20mA
VoL Output Low Voltage 3.5V 0.4 0.2 V  lg.=1.0 mA
Low EMI Mode 4.5V 0.4 0.2 V. g =10 mA
Vou1 Output Low Voltage 3.5V 0.4 0.1 V  lg.=+4.0 mA 8
4.5V 0.4 0.1 Vo g =+4.0 mA 8
Vo2 Output Low Voltage 3.5V 1.2 0.5 V g =+12mA 8
4.5V 1.2 0.5 Vi gL=+12mA 8
VRH Reset Input ngh 3.5V .8 VCC VCC 1.7 V
Voltage 5.5V 8Vee Vee 2.1 \%
VR Reset Input Low Voltage ~ 3.5V GND-0.3 0.2V¢c 13 \Y, 13
5.5V GND-0.3  0.2V¢¢ 1.7 \
VoLr Reset Output Low 3.5V 0.6 0.3 V. lgL=1.0mA
Voltage 5.5V 0.6 0.2 Vo gL =1.0mA
Voreser Comparator Input 3.5V 25 10 mV
Offset Voltage 4.5V 25 10 mV
Vicr Input Common Mode 3.5V 0 Vee -1.0V \ 10
Voltage Range 5.5V 0 Ve -1.0V Vv 10
e Input Leakage 3.5V -1 2 0.032 HA  V|N=0V, Ve
4.5V -1 2 0.032 HA V=0V, Ve
loL Output Leakage 3.5V -1 2 0.032 MA  V|N=0V, Ve
4.5V -1 2 0.032 HA V=0V, Ve
r Reset Input Current 3.5V -20 -130 -65 HA
4.5V -20 -180 -112 HA
DS9778X0502 13



Z86E30/E31/E40

Z8 4K OTP Microcontroller Zilog
DC ELECTRICAL CHARACTERISTICS (Continued)
Tp=0°Cto +70°C
Vee Typical
Sym Parameter Note [3] Min Max @ 25°C  Units Conditions Notes
lcc Supply Current 3.5V 20 7 mA @ 16 MHz 4,5
5.5V 25 20 mA @ 16 MHz 4,5
lcc1 Standby Current 3.5V 8 3.7 mA  ViN=0V, Ve 4,5
Halt Mode 5.5V 8 3.7 mA @ 16 MHz 4,5
3.5V 7.0 2.9 mA  Clock Divide by 4,5
5.5V 7.0 2.9 mA 16 @ 16 MHz 4,5
lcco Standby Current 3.5v 10 2 MA  V|N=0V, Ve 6,11
Stop Mode 5.5V 10 3 HA  Viy =0V, Ve 6,11
3.5V 800 600 |J.A VIN =0V, VCC 6,11,1
5.5V 800 600 A Vi = OV V 4
IN » VCC 6,11,1
4
IALL Auto Latch 3.5V 0.7 8 2.4 lJ.A ov <V|N<VCC 9
Low Current 5.5V 14 15 4.7 HA 0V <V|ny<Vee 9
IALH Auto Latch 3.5V -0.6 -5 -1.8 |J.A OV<V|N<VCC 9
High Current 5.5V -1 -8 -3.8 KA V<V N<Vee 9
Tror Power On Reset 3.5V 3.0 24 7 ms
5.5V 2.0 13 4 ms
Vv Auto Reset Voltage 2.3 3.1 2.9 \Y 1,7
Notes:
1. Device does function down to the Auto Reset voltage.
2. GND=0V

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.

4. All outputs unloaded, 1/0O pins floating, inputs at rail.

5. CL1=CL2=22pF

6. Same as note [4] except inputs at Ve,

7. Max. temperature is 70°C.

8. STD Mode (not Low EMI Mode)

9. Auto Latch (mask option) selected

0

10. For analog comparator inputs when analog comparators are
enabled.

11. Clock must be forced Low, when XTAL1 is clock driven and XTAL2
is floating.

12. Typicals are at Ve = 5.0V and V¢ = 3.5V

13. Z86E40 only
14. WDT running

14

DS9728X0502



Z86E30/E31/E40

Z8 4K OTP Microcontroller Zilog
DC ELECTRICAL CHARACTERISTICS (Continued)
Tp =0°Cto 70°C
16 MHz
Note [3]
No Symbol Parameter Vee Min Max Units Notes
1 TdA(AS) Address Valid to AS Rise 3.5V 25 ns 2
Delay 5.5V 25 ns
2  TdAS(A) AS Rise to Address Float 3.5V 35 ns 2
Delay 5.5V 35 ns
3 TdAS(DR) AS Rise to Read Data Req'd 3.5V 180 ns 1,2
Valid 5.5V 180 ns
4  TwAS AS Low Width 3.5V 40 ns 2
5.5V 40 ns
5 TdAS(DS) Address Float to DS Fall 3.5V 0 ns
5.5V 0 ns
6 TwDSR DS (Read) Low Width 3.5V 135 ns 1,2
5.5V 135 ns
7 TwDSW DS (Write) Low Width 3.5V 80 ns 1,2
5.5V 80 ns
8 TdDSR(DR) DS Fall to Read Data Req'd 3.5V 75 ns 1,2
Valid 5.5V 75 ns
9 ThDR(DS) Read Data to DS Rise Hold 3.5V 0 ns 2
Time 5.5V 0 ns
10 TdDS(A) DS Rise to Address Active 3.5V 50 ns 2
Delay 5.5V 50 ns
11 TdDS(AS) DS Rise to AS Fall Delay 3.5V 35 ns 2
5.5V 35 ns
12  TdR/W(AS) R/W Valid to AS Rise Delay 3.5V 25 ns 2
5.5V 25 ns
13  TdDS(R/W) DS Rise to R/W Not Valid 3.5V 35 ns 2
5.5V 35 ns
14 TdDW(DSW)  Write Data Valid to DS Fall 3.5V 55 25 ns 2
(Write) Delay 5.5V 55 25 ns
15 TdDS(DW) DS Rise to Write Data Not 3.5V 35 ns 2
Valid Delay 5.5V 35 ns
16 TdA(DR) Address Valid to Read Data 3.5V 230 ns 1,2
Reqd Valid 5.5V 230 ns
17 TdAS(DS) AS Rise to DS Fall Delay 3.5V 45 ns 2
5.5V 45 ns
18 TdDM(AS) DM Valid to AS Fall Delay 3.5V 30 ns 2
5.5V 30 ns
20 ThDS(AS) DS Valid to Address Valid 3.5V 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.
18 DS9728X0502



Z86E30/E31/E40
Z8 4K OTP Microcontroller Zilog

DC ELECTRICAL CHARACTERISTICS (Continued)
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Figure 15. Additional Timing Diagram
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Z86E30/E31/E40
Z8 4K OTP Microcontroller Zilog

DC ELECTRICAL CHARACTERISTICS (Continued)

Handshake Timing Diagrams
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Figure 17. Output Handshake Timing
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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
Zilog Z8 4K OTP Microcontroller

Z86E40 [
MCU

Port 3
P (I/O or Control)

Auto Latch

P30

. P30 Data
| I Latch IRQ3
R247 = P3M
1 =Analog
| D1| 0 = Digital
DIG. L
P31 (AN1 )
( ) IRQ2, Tin, P31 Data Latch
[] >
AN.

E(ANZ) \_‘)\: _ o IRQO, P32 Data Latch
|
|
|
|
|

P33 (REF)

*No——— & IRQ, P33 Data Latch
From Stop Mode
Recovery Source

Figure 21. Port 3 Configuration

Table 9. Port 3 Pin Assignments

Pin I/0 CTC1 Analog Interrupt PO HS P1HS P2 HS Ext
P30 IN IRQ3

P31 IN TiN AN1 IRQ2 D/R

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 TouT R/D

P37 ouT An2-Out

DS9778X0502 29



Z86E30/E31/E40
Z8 4K OTP Microcontroller

Zilog

PIN FUNCTIONS (Continued)

Comparator Inputs. Port 3, P31, and P32, each have a
comparator front end. The comparator reference voltage
P33 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 levels on all
CMOS inputs (except P33—P31) that are not externally
driven. Whether this level is 0 or 1, cannot be determined.
A valid CMOS level, rather than a floating node, reduces
excessive supply current flow in the input buffer. Auto
Latches 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 EMI 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 re-
sults in:

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

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

Low EMI Oscillator.

Internal SCLK/TCLK= XTAL operation limited to a
maximum of 4 MHz — 250 ns cycle time, when Low EMI
Oscillator is selected and system clock (SCLK = XTAL,
SMR Reg. Bit D1 =1).

Note for emulation only:

Do not set the emulator to emulate Port 1 in low EMI
mode. Port 1 must always be configured in Standard
Mode.

30
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Z86E30/E31/E40
Z8 4K OTP Microcontroller

Zilog

FUNCTIONAL DESCRIPTION (Continued)

Data Memory (DM). In EPROM Mode, the Z86E40 can
address up to 60 KB of external data memory beginning at
location 4096. In ROMless mode, the Z86E40 can address
up to 64 KB 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 23).
The state of the DM signal is controlled by the type of in-
struction being executed. An LDC opcode references
PROGRAM (DM inactive) memory, and an LDE instruction
references data (DM active Low) memory.

EPROM ROMless

65535

External External

Data Data

Memory Memory
4096
4095

Not Addressable

0

Figure 23. Data Memory Map

32
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Z86E30/E31/E40

Z8 4K OTP Microcontroller Zilog
FUNCTIONAL DESCRIPTION (Continued)
7 r6 15 r4d 3 r2 r1 r0 R253
(Register Pointer)
The upper nibble of the register file address
provided by the register pointer specifies
the active working-register group.
FF
£ Note: Registers 80H
| ! ' | through EFH are
1 . 1 available in the Z86C30
80 ! only.
7F
70
H 6F
1
1
60
5F
50
4F
I The lower nibble
40 of the register
3F . - file address
- Sgem_ned %orklng ~a—1— provided by the
30 egister Group instruction points
2F to the specified
- —— register.
20
1F
- Register Group 1 R15 to RO
10
OF
Register Group 0 R15 to R4*
00 1/0 Ports R3 to RO*
* Expanded Register Group (0) is selected
in this figure by handling bits D3 to DO as
"0" in Register R253 (RP).
Figure 25. Register Pointer
34 DS9778X0502



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
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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Z86E30/E31/E40
Z8 4K OTP Microcontroller

Z8 CONTROL REGISTER DIAGRAMS

R240
|D7|D6|D5|D4|D3|D2|D1|DO|

Reserved (Must be 0)

Figure 45. Reserved

R241 TMR

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

L

No Function*
Load TO

Disable TO Count*
Enable TO Count

No Function*
Load T1

Disable T1 Count*
Enable T1 Count

PO PO RO RO

TIN Modes

00 External Clock Input*

01 Gate Input

10 Trigger Input
(Non-retriggerable)

11 Trigger Input
(Retriggerable)

TOUT Modes

00 Not Used*

01 TO Out

10 T1Out

11 Internal Clock Out

Default After Reset = 00H

Figure 46. Timer Mode Register
F1H: Read/Write

R242 T1

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

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

T1 Current Value
(When Read)

Figure 47. Counter/Timer 1 Register
F2H: Read/Write

R243 PRE1

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

I_ Count Mode

0 T1 Single Pass*
1 T1 Modulo N

Clock Source
1 T1 Internal
0 T1 External Timing Input
(TIN Mode)

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

*Default After Reset

Figure 48. Prescaler 1 Register
F3H: Write Only

R244TO

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

TO |Initial Value
(When Written)
(Range: 1-256 Decimal
01-00 HEX)

TO Current Value
(When Read)

Figure 49. Counter/Timer O Register
F4H; Read/Write

R245 PREO

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

|— Count Mode

0 T1 Single Pass
1 T1 ModuloN

Reserved (Must be 0)

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

Figure 50. Prescaler 0 Register
F5H: Write Only

DS9778X0502
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Z86E30/E31/E40
Z8 4K OTP Microcontroller

Zilog

Z8 CONTROL REGISTER DIAGRAMS (Continued)

R246 P2M

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

P20 - P27 1/O Definition
0 Defines Bit as Output
1 Defines Bit as Input*

* Default After Reset

Figure 51. Port 2 Mode Register
F6H: Write Only

R247 P3M
|D7|D6|D5|D4|D3|D2|D1|DO|

T L

Port 2 Open-Drain
Port 2 Push-pull Active

P31, P32 Digital Mode
P31, P32 Analog Mode

P32 = Input

P35 = Output

1 P32 =DAVO/RDYO
P35 = RDYO0/DAVO

o PO RO

00 P33 =Input

P34 = Output
01\ P33 =Input
10) P34=DM

11 P33 =DAV1/RDY1
P34 = RDY1/DAV1

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

1 P31=DAV2/RDY2
P36 = RDY2/DAV2

0 P30 = Input
P37 = Output

Reserved (Must be 0)

Default After Reset = 00H
T Z86E30/E31 Must Be 00

Figure 52. Port 3 Mode Register
F7H: Write Only

R248 PO1M

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

I— P03 — P00 Mode

00 Output
01 Input
1X Al1-A8

Stack Selection
0 External
1 Internal

P17 — P10 Mode
00 Byte Outputt
01 Byte Input
10 AD7-ADO
11 High-Impedance AD7-ADO,
AS, DS, R/W, A11-A8,
A15-A12, If Selected

External Memory Timing
0 Normal
1 Extended

P07 — P04 Mode
00 Output
01 Input
1X Al5-A12

Reset Condition = 0100 1101B

For ROMless Condition = 1011 0110B

T Z86E30/E31 Must be 00

Figure 53. Port 0 and 1 Mode Register
F8H: Write Only
Z86E30/E31 Only

R249 IPR

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

1| T

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
IRQ1, IRQ4 Priority (Group C)
0 IRQ1>IRQ4
1 IRQ4>IRQ1
IRQO, IRQ2 Priority (Group B)
0 IRQ2>IRQO
1 IRQO > IRQ2
IRQ3, IRQ5 Priority (Group A)
0 IRQ5>IRQ3
1 IRQ3>IRQ5

Reserved (Must be 0)

Figure 54. Interrupt Priority Register
FOH: Write Only

58
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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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Al

47520

1 ] 032-.026 §
.048/.042
53]
0 8 é“
D1 E
. ) ® — & o /03 | o
o o W om 1 l:l o oo 5 | . __!
s(] } 25 R
g i i
e ity L ow B0 MILLIMETER INCH
. : ! MIN MAX MIN MAX
g ; 1]
g : i A 4.19 457 .165 .180
; ) Al 2.41 2.92 .095 115
[ indadadadad™ p/e [ 1232 | 1257 | 485 495
NOTES. p1/Et | 1143 | 1158 450 456
1. CONTROLUNG DIMENSIONS : INCH D2 981 | 1092 -390 430
2. LEADS ARE COPLANAR WITHIN .004 INCH. @ 1.27 YR 050 TYP
3. DIMENSION : _ M

INCH

Figure 66. 28-Pin PLCC Package Diagram

DS9778X0502
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ORDERING INFORMATION

Z86E40 (16 MHz)

40-Pin DIP

Z86E4016PSC
Z86E4016PEC

Z86E30 (16 MHz)

28-Pin DIP

Z86E3016PSC
Z96E3016PEC

Z86E31 (16 MHz)

28-Pin DIP

Z86E3116PSC
Z86E3116PEC

44-Pin PLCC

Z86E4016VSC
Z86E4016VEC

28-Pin SOIC

Z86E3016SSC
Z86E3016SEC

28-Pin SOIC

Z86E3116SSC
Z86E3116SEC

44-Pin LQFP

Z86E4016FSC
Z86E4016FEC

28-Pin PLCC

Z86E3016VSC
Z86E3016VEC

28-Pin PLCC

Z86E3116VSC
Z86E3116VEC

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

Package
P = Plastic DIP

V = Plastic Leaded Chip Carrier

F = Plastic Quad Flat Pack

S = SOIC (Small Outline Integrated Circuit)

Example:
Z 86E40 16 P S C

Temperature

S=0°Cto+70°C
E =-40°Cto +105 °C

Speed
16 = 16 MHz

Environmental
C= Plastic Standard

E = Hermetic Standard

is a Z86E40, 16 MHz, DIP, 0°C to +70°C, Plastic Standard Flow

L Environmental Flow

Temperature
Package
Speed

Product Number

Zilog Prefix
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Customer Support

For answers to technical questions about the product, documentation, or any other issues with Zilog’s offerings, please
visit Zilog’s Knowledge Base at http://www.zilog.com/kb.

For any comments, detail technical questions, or reporting problems, please visit Zilog’s Technical Support at http://
support.zilog.com.
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