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Z86E30/E31/E40

Z8 4K OTP Microcontroller

Zilog

Power connections follow conventional descriptions be-

low:
Connection Circuit Device
Power Vee Vbbb
Ground GND Vgs
(E40 Only)
| ' |
Output  Input Vee GND XTAL AS DS R/W RESET
% Machine Timin
Port 3 g
(— ) :
lL ] Instruction Control
Counter/ || RESET
Timers (2) [N— ALU WDT, POR
FLAGS TT
Interrupt A
Control  [N— oTP
Register i?
Two Analog || Pointer
Comparators [N— Program
Register File Counter
Port 2 Port 0 /\ \, Port 1
) /o Address or I/O Address/Data or I/O
(Bit Programmable) (Nibble Programmable) (Byte Programmable)
(E40 Only)
Figure 1. Z86E30/E31/E40 Functional Block Diagram
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Z86E30/E31/E40

Zilog Z8 4K OTP Microcontroller
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P21 7 ¢ 39p P30
P22 O [ P36
P23 O O P37
P24 O O P35
DS O O RESET
NC O 44-Pin PLCC 4 R/RL
RW o O AS
P25 O O P34
P26 O O P33
P27 O [ P32
P04 4 17 29p P31
18 28
OoOooooOoOoOooao
LOITUOLN~N O OO N~N -
OO0 dd0O0 O O dd
oo >>00<L
EE
X X
Figure 4. 44-Pin PLCC Pin Configuration
Standard Mode
Table 2. 44-Pin PLCC Pin Identification Table 2. 44-Pin PLCC Pin Identification
Pin#  Symbol Function Direction Pin# Symbol Function Direction
1-2 GND Ground 33 AS Address Strobe Output
34 P12-P13 Port 1, Pins 2,3 In/Output 34 R/RL ROM/ROMIless select Input
5 P03 Port 0, Pin 3 In/Output 35 RESET Reset Input
6-10 P20-P24 Port 2, Pins 0,1,2,3,4 In/Output 36 P35 Port 3, Pin 5 Output
11 DS Data Strobe Output 37 P37 Port 3, Pin 7 Output
12 NC_ No Connection 38 P36 Port 3, Pin 6 Output
13 R/W Read/Write Output 39 P30 Port 3, Pin 0 Input
14-16 P25-P27 Port 2, Pins 5,6,7 In/Output 40-41 P00-PO1 Port 0, Pins 0,1 In/Output
17-19 P04-P06 Port 0, Pins 4,5,6 In/Output 42-43 P10-P11 Port 1, Pins 0,1 In/Output
20-21 P14-P15 Port 1, Pins 4,5 In/Output 44 P02 Port 0, Pin 2 In/Output
22 PO7 Port 0, Pin 7 In/Output
23-24 V¢ Power Supply
25-26 P16-P17 Port 1, Pins 6,7 In/Output
27 XTAL2 Crystal Oscillator Output
28 XTAL1 Crystal Oscillator Input
29-31 P31-P33 Port 3, Pins 1,2,3 Input
32 P34 Port 3, Pin 4 Output
DS97Z8X0502 5



Z86E30/E31/E40

Z8 4K OTP Microcontroller Zilog
PIN IDENTIFICATION (Continued)
o mmA % % N O A9
ffdadocogaadced
npooopooopnooan
33 23
P21 O 34 2273 P30
P22 O [ P36
P23 O O P37
P24 O O P35
DS O O RESET
NC O 44-Pin LQFP O R/RL
R/W O O AS
P25 O O P34
P26 O O P33
P27 O O P32
P04 ] 44 12p P31
1° 11
CEirRSSFEZS
& &
Figure 5. 44-Pin LQFP Pin Configuration
Standard Mode
Table 3. 44-Pin LQFP Pin Identification Table 3. 44-Pin LQFP Pin Identification
Pin# Symbol  Function Direction Pin# Symbol  Function Direction
1-2 P05-P06 Port 0, Pins 5,6 In/Output 27 P02 Port 0, Pin 2 In/Output
34 P14-P15 Port1, Pins 4,5 In/Output 28-29 GND Ground
5 P07 Port 0, Pin 7 In/Output 30-31 P12-P13 Port 1, Pins 2,3 In/Output
6-7  Vcc Power Supply 32 P03 Port 0, Pin 3 In/Output
8-9 P16-P17 Port 1, Pins 6,7 In/Output 33-37 P20-4 Port 2, Pins 0,1,2,3,4 In/Output
10 XTAL2 Crystal Oscillator Output 38 DS Data Strobe Output
11 XTAL1 Crystal Oscillator Input 39 NC No Connection
12-14 P31-P33 Port 3, Pins 1,2,3 Input 40 R/W Read/Write Output
15 P34 Port 3, Pin 4 Output 41-43 P25-P27 Port 2, Pins 5,6,7 In/Output
16 AS Address Strobe Output 44 P04 Port 0, Pin 4 In/Output
17 R/RL ROM/ROMIess select  Input
18 RESET  Reset Input
19 P35 Port 3, Pin 5 Output
20 P37 Port 3, Pin 7 Output
21 P36 Port 3, Pin 6 Output
22 P30 Port 3, Pin 0 Input
23-24 PO0-PO1 PortO, Pin0,1 In/Output
25-26 P10-P11 Portl, Pins0,1 In/Output
6 DS9778X0502
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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
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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)

Handshake Timing Diagrams

{(
)
Data In Data In Valid Next Data In Valid
{(
i
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R :I/ ) 4
DAV Delayed DAV /
(Input) N s}(
<—@—> <—@-><—@—
L/
RDY \ / Delayed RDY /
(Output) N {(
)
Figure 16. Input Handshake Timing
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Figure 17. Output Handshake Timing
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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
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
Zilog Z8 4K OTP Microcontroller

78® STANDARD CONTROL REGISTERS

RESET CONDITION
ID7|D6|D5| D4| D3| D2| D1|DOI

REGISTER
REGISTER POINTER % FF SPL ojojfoJoJojJoJo]oO
|7] 6] s]4]s]2]1]0] %% FE SPH ololo|o]o]ofo]o
) . . % FD RP ofofoJo]o]o|o]o
Working Register Expanded Register
Group Pointer Group Pointer % FC FLAGS Ufujujujufufufu
% FB IMR ojujujujujufjulu
% FA IRQ ojofojojojoyjofo
% F9 IPR ulujJujujujululu
| wrs PO1M oj1fojoj1j1y0}|1
*| wrF7 P3M olojoJoJo]Jo]ofo
*| %F6 P2M 1111111111
. 0
78 Reg. File % F5 PREO ulufululuflulu]o
%EE % F4 TO ulujujujujululu
%FO % F3 PRE1 ujfujujujufjufjo]o
Z86E30/E40 Only
% F2 T1 ufujujujufjujulu
% F1 TMR ojofojojojoyjofo
% FO Reserved
EXPANDED REG. GROUP (F)
y REGISTER RESET CONDITION
* % (F) OF WDTMR ufujujoj1f1jo]1
—— Z86E30/E40 Only % (F) OE Reserved
%7F %
% (F) 0D SMR2 ulufululululo]o
% (F) 0C Reserved
1 % (Fos SMR olof1fo]ofofo]o
% (F) OA Reserved
% (F) 09 Reserved
Reserved % (F) 08 Reserved
% (F) 07 Reserved
[ Reserved
%0F % (F) 06
%00 % (F) 05 Reserved
% (F) 04 Reserved
% (F) 03 Reserved
% (F) 02 Reserved
% (F) 01 Reserved
% (F) 00 PCON 1111 f1f1]1fo
EXPANDED REG. GROUP (0)
REGISTER RESET CONDITION
Notes:
U = Unknown *| % (0)03 P3 if1j1j1jfufujufu
T For Z86E40 (ROMIess) reset condition: "10110110" * % (0) 02 p2 vulululululululu
*  Will not be reset with a STOP Mode Recovery % (0) 01 P1 ulululululululu
** Will not be reset with a STOP Mode Recovery, except Bit DO. % (0) 00 PO ulululululululu

Figure 26. Expanded Register File Architecture

DS97Z8X0502 35
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Z86E30/E31/E40
Z8 4K OTP Microcontroller

Internal Data Bus

weg 1]

Write * lL

Read * ﬁ
TO

0oSsC
._
D1 (SMR)
+2
DO (SMR)
+16
¢——» Internal
Clock
Y
External Clock
Clock
Logic
\‘ -
Internal Clock
Gated Clock
Triggered Clock
TIN P31

PREO
Initial Value Initial Value Current Value
Register Register Register
6-Bit 8-bit J
1 Down ] Down
Counter Counter > |RQ4
y
22 b TOUT
P36
A
6-Bit 8-Bit > |RQ5
Down ] Down
Counter Counter ﬂ
PRE1 T1 Tl
Initial Value Initial Value Current Value
Register Register Register

et 17

wet 1T

Read * u

Internal Data Bus

Figure 27. Counter/Timer Block Diagram

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

FUNCTIONAL DESCRIPTION (Continued)

SMR (F) 0B

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

I -

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 and/or External Reset*
001 P30

010 P31

o1 P32

100 P33

101 P27

110 P2NOR 0:3

111 P2 NOR 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 31. STOP-Mode Recovery Register
(Write-Only Except Bit D7, Which is Read-Only)
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Zilog

Z86E30/E31/E40
Z8 4K OTP Microcontroller

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
counter/timers and interrupt logic).

External Clock Divide-by-Two (D1). This bit can elimi-
nate 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

SMR2 D1 DO
0 0

VDD

[

P20

P23

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 32). Table 12 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. When the STOP-
Mode Recovery sources are selected in this register then
SMR2 register bits DO, D1 must be set to zero.

Note: If the Port2 pin is configured as an output, this output
level will be read by the SMR circuitry.

SMR2 D1 DO
0 1

SMR2 D1 DO
10

P20

P27

SMR D4 D3 D2
0 0 O

VDD SMR D4 D3 D2 SMR D4 D3 D2

0 0 1 1 0 O 1 0 1
0 10 P20
P30 011
P31 P33 P27
P32
P23

SMR D4 D3 D2

SMR D4 D3 D2
1 1 0

SMR D4 D3 D2
11 1

To POR
s B RESET
Stop-Mode Recovery Edge
Select (SMR)
To P33 Data
Latch and IRQ1
-
P33 From Pads MU
l
Digital/Analog Mode
Select (P3M)
Figure 32. Stop-Mode Recovery Source
DS9778X0502 43



Z86E30/E31/E40
Z8 4K OTP Microcontroller

Zilog

FUNCTIONAL DESCRIPTION (Continued)

EPROM MODE

Table 14 shows the programming voltages of each pro-
gramming mode. Table 15, and figures that follow show
the programming timing of each programming mode. Fig-
ure 38 shows the circuit diagram of a Z86E40 program-
ming adapter, which adapts from 2764A to Z86E40 and
Figure 39 shows the Z86E30/E31 Programming Adapter
Circuitry. Figure 40 shows the flowchart of an Intelligent
Programming Algorithm, which is compatible with 2764A
EPROM (Z86E40 is 4K EPROM, 2764A is 8K EPROM).
Since the EPROM size of Z86E30/E31/E40 differs from
2764A, the programming address range has to be set from
0000H to OFFFH for the Z86E30/E40 and 0000H to 07FFH
for ZB6E31. Otherwise, the upper portion of EPROM data
will overwrite the lower portion of EPROM data. Figure 39
shows the adaptation from the 2764A to Z86E30/E31.

Note: EPROM Protect feature allows the LDC, LDCI, LDE,
and LDEI instructions from internal program memory. A
ROM lookup table can be used with this feature.

During programming, the Vpp input pin supplies the pro-
gramming voltage and current to the EPROM. This pin is
also used to latch which EPROM mode is to be used (R/W
EPROM or R/W Option bits). The mode is set by placing
the correct mode number on the least significant bits of the
address and raising the EPM pin above V. After a setup
time, the Vpp pin can then be raised or lowered. The
latched EPROM mode will remain until the EPM pin is re-
duced below V.

Mode Name Mode # LSB Addr
EPROM R/W 0 0000
Option Bit R/W 3 0011

EPROM R/W mode allows the programming of the user
mode program ROM.

Option Bit R/W allows the programming of the Z8 option
bits. When the device is latched into Option Bit R/W mode,
the address must then be changed to 63 decimals
(000000111111 Binary). The Options are mapped into this
address as follows:

Bit Option

Unused

Unused

32 KHz XTAL Option
Permanent WDT
Auto Latch Disable
RC Oscillator Option
RAM Protect

ROM Protect

ORI NW MO

Table 14 gives the proper conditions for EPROM R/W op-
erations, once the mode is latched.

48
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Z86E30/E31/E40
Zilog Z8 4K OTP Microcontroller

Table 14. EPROM Programming Table

Programming

Modes Vpp EPM CE OE PGM ADDR DATA V™
EPROM READ1 X Vi VL Vi Vin ADDR Out 45Vt
EPROM READ2 X Vy Vi Vi Vin ADDR Out 5.5Vt
PROGRAM Vi Vy Vi Viy Vi ADDR In 6.4V
PROGRAM Vv, Vy Vi Vi Viy ADDR Out 6.0V
VERIFY
OPTIONBITPGM V|, Vy VL Viy VL 63 IN 6.4V
OPTIONBITREAD X Vy VL Vi Vin 63 ouT 6.0V

Notes:
Vy=13.0V=01V

V| = As per specific Z8 DC specification

VIL= As per specific Z8 DC specification

X=Not used, but must be set to Vy, V|4, or V,_level.

NU = Not used, but must be set to either V|4 or V_level.

Ipp during programming = 40 mA maximum.

Icc during programming, verify, or read = 40 mA maximum.

*Vcc has a tolerance of £0.25V.

T Zilog recommends an EPROM read at Vcc = 4.5V and 5.5V to
ensure proper device operations during the V¢ after programming,
but Vo = 5.0 V is acceptable.

Table 15. EPROM Programming Timing

Parameters Name Min Max Units
1 Address Setup Time 2 ps
2 Data Setup Time 2 us
3 Vpp Setup 2 &
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 Hs
8 OE Setup Time 2 s
9 Data Access Time 200 ns
10 Data Output Float Time 100 ns
11 Overprogram Pulse 2.85 ms

Width/Option Program

Pulse Width
12 EPM Setup Time 2 Hs
13 PGM Setup Time 2 us
14 Address to OE Setup Time 2 s
15 OE Width 250 ns
16 Address to OE Low 125 ns

DS9778X0502 49



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 Zilog

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
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Figure 38. Z86E40 Z8 OTP Programming Adapter
For use with Standard EPROM Programmers
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Z86E30/E31/E40
Z8 4K OTP Microcontroller

Zilog

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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Z86E30/E31/E40

Zilog Z8 4K OTP Microcontroller
TO0P VIEW A
D Al
{
b 0.66/0.51
45° .026/.020
6 1 40 _L__.__
iminiainisieininininli=l
T T B =
139 { 5 ‘2
3] .0487.042 i o
h Ot
05170.36
3 0oE _1 520714 b2 zo
i] xe
w2z
) 0.81/0.66 .
i .0327.026 =y
b 29 i
- r Ll4/064
0457.025
SyMpoL L MILLIMETER INCH
NOTES: MIN MAX MIN MAX
1. CONTROLLING DIMENSIONS : INCH A 4.27 457 168 180
2. LEADS ARE COPLANAR WITHIN .004 IN.
3. DIMENSION : _MM Al 2.4 2.92 .095 115
INCH D/E 17.40 | 1765 | 685 695
DIVEL | 16.51 1666 | 650 656
D2 15.24 16.00 600 630
<] 1.27 TYP 050 TYP
Figure 62. 44-Pin PLCC Package Diagram
| HD ——
D — A2
33 23
JARARAARRR
34 I \ MIN MAX MIN MAX
o ! At 0.05 0.25 .002 010
— i A2 2.00 2.25 078 089
e i
' b 0.25 0.45 .010 .018
o | S, e c 0.13 0.20 .005 .008
] i HD 1370 | 14.15 539 557
— ' D) 9.90 | 10.10 390 398
—1 ! HE 13.70 14.15 .539 .557
w0 ' £ 9.90 | 10.10 .390 .398
0.80 TYP 0315 TYP
L 0.60 1.20 024 | 047
1 1"
J L b J L@ NOTES:
1. CONTROLLING DIMENSIONS : MILLIMETER
2. LEAD COPLANARITY : MAX .10
004"

Figure 63. 44-Pin LQFP Package Diagram
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Z86E30/E31/E40

Z8 4K OTP Microcontroller

Zilog

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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