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Architectural Overview

Features

Zilog’s Z86E33/733/E34, E43/743/E44 8-Bit One-Time Programmable (OTP) Microcon-
trollers are members of Zilog’s single-chip Z8® MCU family featuring enhanced wake-up
circuitry, programmable Watchdog Timers, Low Noise EMI options, and easy hardware/
software system expansion capability.

Four basic address spaces support a wide range of memory configurations. The designer
has access to three additional control registers that allow easy access to register mapped
peripheral and I/O circuits.

For applications demanding powerful I/O capabilities, the Z86E33/733/E34 have 24 pins,
and the Z86E43/743/E44 have 32 pins of dedicated input and output. These lines are
grouped into four ports, eight lines per port, and are configurable under software control to
provide timing, status signals, and parallel I/O with or without handshake, and address/
data bus for interfacing external memory.

Note: All signals with an overline are active Low. For example, B/W, for
which WORD is active Low, and B/W, for which BYTE is active Low.

Power connections follow these conventional descriptions:

Connection Circuit Device
Power VCC VDD
Ground GND VSS

Table 1 lists the features of Z86E33/733/E34, E43/743/E44.

Table 1. Z86E33/733/E34, E43/743/E44 Features

ROM RAM' IIo Speed
Device (KB) (Bytes) Lines (MHz)
Z86E33 4 237 24 12
786733 8 237 24 12
Z86E34 16 237 24 12
Z86E43 4 236 32 12
786743 8 236 32 12

PS022901-0508
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. N
R/W ] 1 40 [ bs
P25 ] 1 P24
P26 [ 1 p23
P27 1 p22
P04 1 P21
P05 [ 1 P20
P06 ] — P03
P14 1 P13
P10 bip 40-Pin - P12
P07 [ 1 GND
Vee O — P02
P16 1 P11
P17 1 P10
XTAL2 1 PO1
XTAL1 1 POO
P31 1 P30
P32 1 P36
P33 1 P37
P34 1 P35
AS ] 20 21 1 RESET
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Figure 3. 40-Pin DIP Pin Configuration Standard Mode

Table 2. 40-Pin DIP Pin Identification Standard Mode

Pin No Symbol Function Direction

1 RIW Read/Write Output

2-4 P25-P27 Port 2, Pins 5,6,7 Input/Output
5-7 P04-P06 Port 0, Pins 4,5,6 Input/Output
8-9 P14-P15 Port 1, Pins 4,5 Input/Output
10 P07 Port 0, Pin 7 Input/Output
11 Vee Power Supply

12-13 P16-P17 Port 1, Pins 6,7 Input/Output
14 XTAL2 Crystal Oscillator Output

Pin Description
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Table 2. 40-Pin DIP Pin Identification Standard Mode (Continued)

Pin No Symbol Function Direction
15 XTALA1 Crystal Oscillator Input

16-18 P31-P33 Port 3, Pins 1,2,3 Input

19 P34 Port 3, Pin 4 Output

20 AS Address Strobe Output

21 RESET Reset Input

22 P35 Port 3, Pin 5 Output

23 P37 Port 3, Pin 7 Output

24 P36 Port 3, Pin 6 Output

25 P30 Port 3, Pin 0 Input

26-27 P00-PO1 Port 0, Pins 0,1 Input/Output
28-29 P10-P11 Port 1, Pins 0,1 Input/Output
30 P02 Port 0, Pin 2 Input/Output
31 GND Ground

32-33 P12-P13 Port 1, Pins 2,3 Input/Output
34 P03 Port 0, Pin 3 Input/Output
35-39 P20-P24 Port 2, Pins 0, 1,2,3,4 Input/Output
40 DS Data Strobe Output

PS022901-0508 Pin Description
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Table 3. 44-Pin PLCC Pin Identification (Continued)

Pin No Symbol Function Direction
27 XTAL2 Crystal Oscillator Output

28 XTALA1 Crystal Oscillator Input

29-31 P31-P33 Port 3, Pins 1,2,3 Input

32 P34 Port 3, Pin 4 Output

33 AS Address Strobe Output

34 R//RL ROM/ROMIess select Input

35 RESET Reset Input

36 P35 Port 3, Pin 5 Output

37 P37 Port 3, Pin 7 Output

38 P36 Port 3, Pin 6 Output

39 P30 Port 3, Pin 0 Input

40-41 P00-PO1 Port 0, Pins 0,1 Input/Output
42-43 P10-P11 Port 1, Pins 0,1 Input/Output
44 P02 Port 0, Pin 2 Input/Output

Pin Description
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Figure 7. 44-Pin PLCC Pin Configuration EPROM Programming Mode

Table 6. 44-Pin PLCC Pin Configuration EPROM Programming Mode

Pin No Symbol Function Direction
1-2 GND Ground

3-5 NC No Connection

6-10 D0-D4 Data 0,1,2,3,4 Input/Output
11-13 NC No Connection

14-16 D5-D7 Data 5,6,7 Input/Output
17-22 NC No Connection

23-24 Vee Power Supply

25-27 NC No Connection

28 CE Chip Select Input

29 OE Output Enable Input

30 EPM EPROM Prog. Mode Input

31 Vep Prog. Voltage Input

Pin Description
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Figure 12. EPROM Programming Mode 28-Pin PLCC Pin Configuration

Table 9. 28-Pin EPROM Pin Identification EPROM Mode

Pin # Symbol Function Direction
1-3 D5-D7 Data 5,6,7 Input/Output
4-7 NC No Connection

8 Vee Power Supply

9 NC No connection

10 CE Chip Select Input

11 OE Output Enable Input

12 EPM EPROM Prog. Mode Input

13 Vep Prog. Voltage Input

14-18 NC No Connection

19 CLR Clear

20 CLK Clock

21 /PGM Prog. Mode Input

22 Vg Ground

23 NC No Connection

24-28 D0-D4 Data 0,1,2,3,4 Input/Output

Pin Description
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Typical
Symbol Parameter Vee Min Max @ 25°C Units Conditions Notes
Teor Power-On Reset 3.5V 2.0ms 24 7 ms
5.5V 1.0 ms 13 4 ms
Viy Auto Reset Voltage 2.3 3.0 2.8 V 11,12
Notes
1. The V. voltage specification of 5.5 V guarantees 5.0 V £ 0.5 V and the V. voltage specification of 3.5 V
guarantees only 3.5V
2. STD Mode (not Low EMI Mode)
3. ZB86EA43/743/E44 only.
4. For analog comparator inputs when analog comparators are enabled
5. All outputs unloaded, I/O pins floating, inputs at rail.
6. CL1=CL2=22 pF.
7. Same as note 5 except inputs at V
8. Clock must be forced Low, when XTAL1 is clock driven and XTAL2
9. WDT running

10. Auto Latch (mask option) selected.

11. Device does function down to the Auto Reset voltage

12. Max. temperature is 70 °C

Table 12. DC Electrical Characteristics TA= -40 °C to +105 °C

Symbo Typical
I Parameter Vcc1 Min Max @ 25°C Units Conditions Notes
Vey (;!Oﬁk\/lnﬁ)ut 4.5V 0.7Vye Vo103 25 \% Eritven tl)ygl )
(o] Oltage xterna oC
55V 0.7Vos Vc+0.3 25 Vv Generator
1 Clock Input 4.5V GND-0.3 02V, 15 Vv Driven by
Low Voltage External Clock
5.5V GND -0.3 0.2V 1.5 V
cC Generator
Vi, {?pltjt High 45V 0.7Voe Voo*0.3 25 Vv
orage 55V 0.7V Vee*0.3 25V
A Input Low 45V GND-03 02V, 15 Vv
Voltage 55V GND-0.3 02V., 15  V
Vou Sulttput HLigh . 45V V,.-04 4.8 loy=-05mA 2
oltage Low _
Mode 55V V. -0.4 4.8 loy=-05mA 2
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Table 15. Additional Timing Table (Divide-By-One Mode) T, =0 °C to +70 °C (Continued)

1

No Symbol Parameter Vee' Min Max Min Max Units Notes
5 TwTinH  Timer Input High Width 3.5V 5TpC 5TpC 2,34
5.5V 5TpC 5TpC 234
6 TpTin Timer Input Period 3.5V 8TpC 8TpC 2,34
5.5V 8TpC 8TpC 234
7 TrTin, Timer Input Rise & Fall 3.5V 100 100 ns 2,34
TfTin— Timer 5.5V 100 100 ns 234
8A TwiL Int. Request Low Time 3.5V 100 100 ns 2,345
55v 70 70 ns 2,345
8B TwiL Int. Request Low Time 3.5V 5TpC 5TpC 2,3,4,6
5.5V 5TpC 5TpC 2,3,4,6
9 TwiH Int. Request Input High 3.5V 5TpC 5TpC 2,3,4,5
Time 55V  5TpC 5TpC 2345
10 Twsm Stop Mode Recovery 3.5V 12 12 ns 4.7
Width Spec 55V 12 12 ns 47
11 Tost Oscillator Startup Time 3.5V 5TpC 5TpC 4,7,8
5.5V 5TpC 5TpC 47,8
Notes

1. The V., voltage specification of 5.5 V guarantees 5.0 V £ 0.5 V and the V. voltage specification of 3.5 V
guarantees only 3.5 V.

SMR D1 =0.

N>R WN

Timing Reference uses 0.7 V. for a logic 1 and 0.2 V; for a logic 0.

Maximum frequency for internal system clock is 4 MHz when using Low EMI OSC PCON Bit D7 = 0.
Interrupt request via Port 3 (P31-P33).
Interrupt request via Port 3 (P30).
SMR-D5 =1, POR STOP Mode Delay is on.

For RC and LC oscillator, and for oscillator driven by clock driver.

Table 16. Additional Timing Table (Divide-By-One Mode) T, = -40 °C to +105 °C

1

No Symbol Parameter Vee' Min Max Min Max Units Notes
1 TpC Input Clock Period 45V 250 DC 166 DC ns 23,4
55V 250 DC 166 DC ns 2,34

PS022901-0508
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Port 1 can be placed in the high-impedance state along with Port 0, AS, DS, and R/W,
allowing the Z86E43/743/E44 to share common resources in multiprocessor and DMA
applications. In ROM mode, Port 1 is defined as input after reset.

-
MCU > Port 2 (I/0)

Handshake Controls

. DAV1 and RDY1
— (P33 and P34)

Open Drain
Open ’\O of
— N
PAD
*—o——
4 |
Out J o———F
1.5 2.3 Hysteresis ;7
In ] °
rN——— - — — — 1
| e | Auto Latch

R=500 kQ

Figure 19. Port 1 Configuration (Z86E43/743/E44 Only)

Port 2 (P27-P20). Port 2 is an 8-bit, bidirectional, CMOS-compatible I/O port. These
eight I/0 lines can be configured under software control as an input or output, indepen-
dently. All input buffers are Schmitt-triggered. Bits programmed as outputs can be glo-
bally programmed as either push-pull or open-drain. Low EMI output buffers can be
globally programmed by the software. When used as an 1/O port, Port 2 can be placed
under handshake control. After reset, Port 2 is defined as an input.

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

MCU

-
> Port 2 (1/0)

. DAV2 and RDY2

— (P31 and P36)

Handshake Controls

Open

Drain

Open
—

Out

PAD

Figure 20. Port 2 Configuration

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 software
for interrupt and handshake control functions. Port 3, Pin 0 is Schmitt- triggered. P31,
P32, and P33 are standard 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 pro-
grammed by the software. Two on-board comparators can process analog signals on P31

Electrical Characteristics
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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 func-
tion, P30 and P33 are falling edge triggered interrupt inputs. P31 and P32 can be pro-
grammed as falling, rising or both edges triggered interrupt inputs (see Figure 21). Access
to Counter/Timer 1 is made through P31 (T,,) and P36 (T, ;). Handshake tines for Port
0, Port 1, and Port 2 are also available on Port 3 (see Table 19).

Note: When enabling or disabling analog mode, the following is
recommended:
1. Allow two NOP decays 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 Z86C33/C43/233/243 in that 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.

Electrical Characteristics



PS022901-0508

CMOS z8® OTP Microcontrollers

i

]

v

Y

v

FF

80
[ TF

\ 70
6F
\ 60
5F
50
4F
\ 40
[ 3F
30
2F
\_20
/1F
\10

/OF

v

\J

v

\ FO
>EFI

1

‘ rrrer5r4 r3r2r1r0

R232
(Register Pointer)

This upper nibble of the register file addresses
provided by the register pointer specifies
the active working-register group.

The lower nibble
of the register
file addresses
| provided by the

Specified Working

Register Group instruction points
to the specified
N register.
Register Group 1 — R15to RO
Register Group 0 —R15t0 R4
/O Ports —R3toRO

* 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
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REGISTER POINTER

[lefelels [o] o]

Working Register
Group Pointer

%FF
%F0

%TF

%0F
%00

Z8 Reg. File

Expanded Register
Group Pointer

Notes:
U = Unknown

1 For ROMless condition: “10110110”

* Will not be reset with a STOP-Mode Recovery. .
** Will not be reset with a STOP-Mode Recovery, except bit DO|

PS022901-0508
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RESET CONDITION
REGISTER [ o7] o] ps|p4]ps| p2] p1[ Do)
% FF SPL olojojojojojo}]o
% FE SPH ofofofofo]o]o]o
% FD RP olojojojojojo}]o
% FC FLAGS ujujululu]u]ulu
% FB IMR ojJujujululululu
% FA IRQ ofofjofofofo]o]o
% F9 IPR Uujulujulujujulu
Tl %Fs PO1M of[1]o0j]o |1 |11]0]}]o
% F7 P3M olojojojojojol]o
*| %F6 P2M RO TR A O O
% F5 PREO Ujulujulujujulu
% F4 TO ujujululu]u]ulu
% F3 PRE1 Ujulujulujujulu
% F2 T1 ujujulululu]ulu
% F1 TMR oJjojJoj]Jojo joJo]oO
% FO Reserved
EXPANDED REG. GROUP (F)
REGISTER RESET CONDITION
*| % (F)OF  WDTMR ulujujo |1 |1 ]o]1
% (F)OE  Reserved
*|1 %(F)oD SMR2 uluJujulul]ulo]o
% (F)OC  Reserved
" %(F)oB SMR ofof1]ofo]o]o]o
% (F) OA  Reserved
% (F) 09 Reserved
% (F) 08 Reserved
% (F) 07 Reserved
% (F) 06 Reserved
% (F) 05 Reserved
% (F) 04 Reserved
% (F) 03 Reserved
% (F) 02 Reserved
% (F) 01 Reserved
% (F)00 ~ PCON 11|11t |1 ]1]o0
EXPANDED REG. GROUP (0)
REGISTER RESET CONDITION
* | % (0) 03 P3 1§11 |1 |Jufu|u]u
“[% 002 P2 ulufulululu]ul]u
% (0) 01 P1 UJuju|u|ulu U ]U
% (0) 00 PO UJuju|u|ulu ]|U]u

Figure 26. Expanded Register File Architecture

General-Purpose Registers (GPR). These 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 V .- voltage-specified operating range. The register R254 is general-purpose on
Z86E33/733/E34. R254 and R255 are set to 00h after any reset or Stop Mode Recovery.

Electrical Characteristics
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IRQ0 IRQ2

IRQ1, 3,4,5 ¢ #

Interrupt
Edge
Select

«— IRQ (D6, D7)

'y

T
ecocoo0 [ —
L] -
IMR
6
Global IPR
Interrupt
Enable %
Interrupt r’ -] Priority <
Request ‘\7’7 Logic

<7

Vector Select

Figure 28. Interrupt Block Diagram

Table 20. Interrupt Types, Sources, and Vectors

Name Source Vector Location Comments

IRQO DAVO, IRQO 0,1 External (P32), Rising/Falling Edge Triggered
IRQ1 IRQ1 23 External (P33), Falling Edge Triggered

IRQ2 DAV2, IRQ2, TN 4,5 External (P31), Rising/Falling Edge Triggered
IRQ3 IRQ3 6,7 External (P30), Falling Edge Triggered

1RQ4 TO 8,9 Internal

IRQ5 T1 10,11 Internal

PS022901-0508
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FF
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NOP
STOP

NOP
HALT
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; clear the pipeline
; enter STOP mode

; clear the pipeline
; enter HALT mode

STOP. This instruction turns off the internal clock and external 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 register configures the ports individu-
ally; 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).

PCON (FH) 00h

D7| D6

D5

D4

D3

D2

D1

Do |

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 Port 0 Low EMI

1 Port O Standard*
0 Port 1 Low EMI
1

Port 1 Standard*
0 Port 2 Low EMI

1 Port 2 Standard*
0 Port 3 Low EMI

1 Port 3 Standard*
Low EMI Character

* Default Setting After Reset

0 Low EMI
1 Standard

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

PS022901-0508
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SMR (Fh) 0B

D7| D6 |D5| D4 | D3| D2| D1 D0|

S 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 P2 NOR 0-7

Stop Delay
0 OFF
1 ON

Stop Recovery Level
0 Low™

1 High

Stop Flag (Read only)
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)

PS022901-0508

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 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 fur-
ther helps lower EMI (that is, 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 22 shows the
SMR source selected with the setting of D2 to D4. P33-P31 cannot be used to wake up

Electrical Characteristics
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2 s svugoL| opT | MILUMETER INCH
s N e e e s e e e A Y e s s N MIN MAX MIN MAX
Al 038 | 1.02 | .015 | .040
A2 348 | 419 | .125 | .165
] 038 | 053 | .015 | .021
) £1 B1 01 1.40 | 1.85 .055 .065
02 114 | 1.40 | 045 | .055
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CONTROLLING DIMENSIONS : INCH

h
o

|

OPTION TABLE
OPTION # PACKAGE
01 STANDARD
02 IDF

Figure 58. 28-Pin DIP Package Diagram
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c 025 | 030 009 012
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W 1000 | 1065 | 394 419
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CONTROLLING DIMENSIONS : MM
LEADS ARE COPLANAR WITHIN .004 INCH.
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Figure 59. 28-Pin SOIC Package Diagram
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Table 24.0rdering Information

CMOS z8® OTP Microcontrollers

Product Specification

Product Speed (MHz) Package Type Pin Count
Z86E3312PSC 12 PDIP 28
Z86E3312SCC 12 SOIC 28
Z86E3312PSC 12 PLCC 28
Z86E3412PEC 12 PDIP 28
Z86E3412PSC 12 PDIP 28
Z86E3412SSC 12 SOIC 28
Z86E3412VSC 12 PLCC 28
Z86E4312FSC 12 LQFP 44
Z86E4312PSC 12 PDIP 40
Z86E4312VSC 12 PLCC 44
Z86E4412FSC 12 LQFP 44
Z86E4412PEC 12 PDIP 40
Z86E4412PSC 12 PDIP 40
Z86E4412VSC 12 PLCC 44
Z8673312PSC 12 PDIP 28
Z8673312SSC 12 SOIC 28
Z8673312VSC 12 PLCC 28
Z8674312FSC 12 LQFP 44
Z8674312PSC 12 PDIP 40
78674312VSC 12 PLCC 44

Electrical Characteristics
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