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Figure 2. EPROM Programming Block Diagram
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Figure 6. 40-Pin DIP Pin Configuration EPROM Mode

Table 5. 40-Pin DIP Package Pin Identification EPROM Mode

Pin No Symbol Function Direction
1 NC No Connection

2-4 D5-D7 Data 5,6,7 Input/Output
5-10 NC No Connection

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 Vep Prog. Voltage Input
19-25 NC No Connection

26 CLR Clear Input

27 CLK Clock Input
28-29 NC No Connection

Pin Description
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Table 6. 44-Pin PLCC Pin Configuration EPROM Programming Mode
(Continued)

Pin No Symbol Function Direction
32-39 NC No Connection

40 CLR Clear Input

41 CLK Clock Input
42-43 NC No Connection

44 /PGM Prog. Mode Input

Pin Description
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Total power dissipation should not exceed 1.21 W for the package. Power dissipation is
calculated as follows:

Total Power Dissipation = Vg X [Igp — (sum of I5,),
+ sum of [(Vpp — Vo) X oyl

+sum of (V5 x1g,)

Standard Test Conditions

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

From Output
Under Test O ® ®

@IT 150 pF

Figure 13. Test Load Diagram

Capacitance

T,=25°C, V- =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/0 capacitance 0 12 pF

PS022901-0508 Electrical Characteristics



CMOS z8® OTP Microcontrollers
Product Specification

Ilog|,

DC Electrical Characteristics

Table 11. DC Electrical Characteristics TA =0°Cto+70°C

Typical
Symbol Parameter Vcc1 Min Max @ 25°C Units Conditions Notes
Ven CH)!oEkVInIFt)ut 3.5V 07Vse Ve t03 1.8 \Y, gritven nyCI )
igh Voltage xternal Cloc
55V 0.7Vee Veot03 25 Vv Gorortor
Vg, Clock Input 35V GND-03 02V, 0.9 Vv Driven by
Low Voltage External Clock
55V GND-03 02V.. 15 v
cc Generator
Vi I\;1plut High 35V 0.7Ve. Veot03 25 Vv
oltage 55V 07Vg Veot03 25V
v, Input Low 35V  GND-03 02V, 15 v
Voltage 55V  GND-03 02V, 15 Vv
Vou 8u|ttput HLigh . 35V V;-0.4 33 loy = -0.5 MA
oltage Low i
Mods 55V Vo -0.4 48
Voy;  Output High 35V V;-04 3.3 v lop = -2.0 MA
Voltage 55V Voo -0.4 48 V. 1o =-20mA
VoL Output Low 3.5V 0.4 0.2 Y lo, = 1.0 mA
Voltage Low EMI —
Mods 5.5V 04 0.2 v lo, = 1.0 mA
Vo4  OutputLow 3.5V 0.4 0.1 Vv lo, = +40mA 2
Voltage 5.5V 0.4 01 V. Iy =+40mA 2
Vo,  OutputLow 3.5V 1.2 0.5 Vv lo, = +10mA 2
Voltage 5.5V 12 05 V. Ig =+10mA 2
Vau Egshe‘{/lr}fut 3.5V 8Vee Vee 1.7 \Y, 3
igh Voltage
55V 8Vee Ve 2.1 Vv 3
Ve Reset Input 35V  GND-03 02V, 1.3 Vv 3
LowVoltage 55y GND-03 02V, 17  V 3
VoLr Reset Output Low 3.5V 0.6 0.3 \Y, lop =1.0mA 3
Voltage 5.5V 0.6 02 V. I, =10mA 3

PS022901-0508 Electrical Characteristics
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Table 14. DC Electrical Characteristics T, = -40 °C to +105 °C, 12 MHz (Continued)

No. Symbol Parameter Vcc1 Min Max Units Notes
10 TdDS(A) DS Rise to Address Active 45V 45 ns 2
Delay 55V 55 ns 2
11 TdDS(AS) DS Rise to AS Fall Delay 45V 45 ns 2
55V 45 ns 2
12 TdR/W(AS) R/W Valid to AS Rise Delay 45V 45 ns 2
55V 45 ns 2
13 TdDS(R/W) DS Rise to R/W Not Valid 45V 45 ns 2
55V 45 ns 2
14 TdDW(DSW) Write Data Valid to DS Fall (Write) 4.5V 55 ns 2
Delay 55V 55 ns 2
15 TdDS(DW) DS Rise to Write Data Not Valid 4.5V 55 ns 2
Delay 55V 55 ns 2
16 TdA(DR) Address Valid to Read Data Req'd 4.5V 310 ns 2,3
Valid 5.5V 310 ns 23
17 TdAS(DS)  AS Rise to DS Fall Delay 45V 65 ns 2
55V 65 ns 2
18 TdDM(AS) DM Valid to AS Rise Delay 45V 35 ns 2
5.5V 35 ns 2
19 ThDS(AS) DS Validto Address Valid Hold Time 4.5V 35 ns 2
55V 35 ns 2
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.
2. Timing numbers given are for minimum TpC.
3. When using extended memory timing, add 2 TpC.
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.

PS022901-0508 Electrical Characteristics
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Table 18. Additional Timing Table (Divide by Two Mode) T, = -40 °C to +105 °C

No Symbol Parameter Vcc1 Min Max Min Max Units Conditions Notes
1 TpC Input Clock Period 3.5V 62.5 DC 250 DC ns 2,64
55V 625 DC 250 DC ns 2,64
2 TrC,TfC Clock Input Rise & 3.5V 15 25 ns 2,64
Fall Times 5.5V 15 25 ns 2,6,4
3 TwC Input Clock Width 3.5V 31 31 ns 2,6,4
5.5V 31 31 ns 2,64
4 TwTinL  TimerInputLow 3.5V 70 70 ns 2,6,4
Width 55V 70 70 ns 2,6,4
5 TwTinH Timer Input High 3.5V 5TpC 5TpC 2,64
Width 5.5V 5TpC 5TpC 2,64
6 TpTin Timer Input Period 3.5V  8TpC 8TpC 2,64
5.5V 8TpC 8TpC 2,6,4
7  TrTin, Timer Input Rise & 3.5V 100 100 ns 2,64
TfTin  Fall Timer 5.5V 100 100 ns 2,6,4
8A TwiL Int. Request Low 3.5V 70 70 ns 2,645
Time 55V 70 70 ns 2,6,4,5
8B TwiL Int. Request Low 3.5V  5TpC 5TpC 2,6,4,5
Time 55V 5TpC 5TpC 2,6,4,5
9 TwlH Int. Request Input 3.5V 5TpC 5TpC 2,6,4,5
High Time 5.5V 5TpC 5TpC 2,6,4,5
10 Twsm Stop Mode 3.5V 12 12 ns 6,7
Recovery Width 55V 12 12 ns 6,7
Spec
11 Tost Oscillator Startup 3.5V 5TpC 5TpC 6,7
Time 5.5V 5TpC 5TpC 6,7

PS022901-0508
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The Z86E43/743/E44 does not reset WDTMR, SMR, P2M, and P3M registers on a Stop-
Mode Recovery operation.

ROMless (input, active Low). This pin, when connected to GND, disables the internal
ROM and forces the device to function as a Z86C90/C89 ROMless Z8. (Note that, when

left unconnected or pulled High to V., the device functions nor

Note: When using in ROM Mode in High EMI (noisy) environment, the
ROMless pins should be connected directly to V.

DS (output, active Low). Data Strobe is activated once for each external memory transfer.
For a READ operation, data must be available prior to the trailing edge of DS. For WRITE
operations, the falling edge of DS indicates that output data is valid.

AS (output, active Low). Address Strobe is pulsed once at the beginning of each machine
cycle for external memory transfer. Address output is from Port 0/Port 1 for all external
programs. Memory address transfers are valid at the trailing edge of AS. Under program
control, AS is placed in the high-impedance state along with Ports 0 and 1, Data Strobe,
and Read/Write.

Port 0 (P07-P00). Port 0 is an 8-bit, bidirectional, CMOS-compatible 1/0 port. These eight
I/O lines can be configured under software control as a nibble /0 port, or as an address
port for interfacing external memory. The input buffers are Schmitt-triggered and nibble
programmed. Either nibble output that can be globally programmed as push-pull or open-
drain. Low EMI output buffers can be globally programmed by the software. Port 0 can be
placed under handshake control. In Handshake Mode, Port 3 lines P32 and P35 are used as
handshake control lines. The handshake direction is determined by the configuration
(input or output) assigned to Port 0’s upper nibble. The lower nibble must have the same
direction as the upper nibble.

For external memory references, Port O provides address bits A11-A8 (lower nibble) or Al
5-A8 (lower and upper nibble) depending on the required address space. If the address
range requires 12 bits or less, the upper nibble of Port 0 can be programmed independently
as I/O while the lower nibble is used for addressing. If one or both nibbles are needed for
/0O operation, they must be configured by writing to the Port 0 mode register. In ROMless
mode, after a hardware reset, Port 0 is configured as address lines Al 5-A8, and extended
timing is set to accommodate slow memory access. The initialization routine can include
re-configuration to eliminate this extended timing mode. In ROM mode, Port 0 is defined
as input after reset.

Port 0 can be set in the High-Impedance Mode if selected as an address output state, along
with Port 1 and the control signals AS, DS, and R/W (Figure 18).

Electrical Characteristics
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Table 19. Port 3 Pin Assignments

Pin 110 CTC1 Analog Interrupt PO HS P1 HS P2 HS Ext
P30 IN IRQ3

P31 IN T 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 Tour R/D

P37 ouT An2-Out

Comparator Inputs. Port 3, P31, and P32, each have a comparator front end. The com-
parator 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 com-
parators.

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 1, Port 2, and P30. There are no
Auto Latches on P31, P32, and P33.

Low EMI Emission. The Z86E43/743/E44 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 results 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.

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.

PS022901-0508 Electrical Characteristics



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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RAM Protect. The upper portion of the RAM’s address spaces 8 0h to EFh (excluding the
control registers) can be protected from reading and writing. This option can be selected
during the EPROM Programming Mode. After this option is selected, the user can activate
this feature from the internal EPROM. D6 of the IMR control register (R251) is used to
turn off/on the RAM protect by loading a 0 or 1, respectively. A “1” in D6 indicates RAM
Protect enabled.

Stack. The Z86E43/743/E44 external data memory or the internal register file can be used
for the stack. The 16-bit Stack Pointer (R254-R255) is used for the external stack, which
can reside anywhere in the data memory for ROMIless mode, but only from 4096/8192/
16384 to 65535 in ROM mode. An 8-bit Stack Pointer (R255) is used for the internal stack
on the Z8 that resides within the 236 general-purpose registers (R4-R239). SPH (R254)
can be used as a general-purpose register when using internal stack only. R254 and R255
are set to 00H after any reset or Stop Mode Recovery.

Counter/Timers. There are two 8-bit programmable counter/timers (TO and T1), each
driven by its own 6-bit programmable prescaler. The Ti prescaler is driven by internal or
external clock sources; however, the TO prescaler is driven by the internal clock only (see
Figure 27).

The 6-bit prescalers can divide the input frequency of the clock source by any integer
number from 1 to 64. Each prescaler drives its counter, which decrements the value (1 to
256), that has been loaded into the counter. When the counter reaches the end of count, a
timer interrupt request, IRQ4 (T0) or IRQS5 (T1), is generated.

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

The counters, but not the prescalers, can be read at any time without disturbing their value
or count mode. The clock source for T1 is user-definable and can be either the internal
microprocessor clock divided by four, or an external signal input through Port 3. The
Timer Mode register configures the external timer input (P31) as an external clock, a trig-
ger input that can be retriggerable or non-retriggerable, or as a gate input for the internal
clock. Port 3 line P36 serves as a timer output (T ;1) through which TO, T1, or the inter-
nal clock can be output. The counter/timers can be cascaded by connecting the TO output
to the input of T1.

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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Comparator Output Port 3 (DO0). Bit 0 controls the comparator output in Port 3. A “1” in
this location brings the comparator outputs to P34 and P37, and a “0” releases the Port to
its standard 1/O configuration. The default value is 0.

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

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

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

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

Note: The emulator does not support Port 1 low EMI mode and must be set
D4 =1.

Low EMI Port 2 (D5). Port 2 can be configured as a Low EMI Port by resetting this bit
(D5=0) or configured as a Standard Port by setting this bit (D5=1). The default value is 1.

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

Low EMI OSC (D7). This bit of the PCON Register controls the low EMI noise oscilla-
tor. A “1” in this location configures the oscillator with standard drive. While a “0” config-
ures the oscillator with low noise drive, however, it does not affect the relationship of
SCLK and XTAL. The low EMI mode will reduce the drive of the oscillator (OSC). The
default value is 1.

Note: 4 MHz is the maximum external clock frequency when running in the
low EMI oscillator mode.

Stop-Mode Recovery Register (SMR). This register selects the clock divide value and
determines the mode of Stop Mode Recovery (Figure 31). All bits are Write Only except
bit 7 which is a Read Only. Bit 7 is a flag bit that is hardware set on the condition of STOP
Recovery and reset by a power-on cycle. Bit 6 controls whether a low or high level is
required from the recovery source. Bit 5 controls the reset delay after recovery. Bits 2, 3,
and 4 of the SMR register specify the Stop Mode Recovery Source. The SMR is located in
Bank F of the Expanded Register File at address OBH.

Electrical Characteristics
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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: [f the Port 2 pin is configured as an output, this output level will be

read by the SMR circuitry.
SMR D1 DO
0 0
Vob SMR2 D1 DO SMR2 D1 DO
0 1 10
P20 - P20
= = )
/ J
P23 P23
SMR D4 D3 D2 '
000
Vop SMR D4 D3 D2 SMR D4 D3 D2 SMR D4 D3 D2 SMR D4 D3 D2 SMR D4 D3 D2
00 1 1.0 0 1 01 110 1711
010 P20 P20
P30 — b
P31 P33 P27 | )
P32 — /;/
P23 P27
To POR
° AR RESET
7 | >
STOP-Mode Recovery Edge L
Select (SMR)
To P33 Data
Latch and IRQ1
MUX —P
P33 from Pads
Digital/Analog Mode
Select (P3M)

Figure 32. Stop Mode Recovery Source
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) Note: WDT time-out in STOP Mode will not reset SMR,SMR2,PCON,
WDTMR, P2M, P3M, Ports 2 & 3 Data Registers, but will activate
the T delay.

WDTMR Register Accessibility. The WDTMR register is accessible only during the first
60 internal system clock cycles from the execution of the first instruction after Power-On
Reset, Watchdog reset or a Stop Mode Recovery (Figure 33 and Figure 34). After this
point, the register cannot be modified by any means, intentional or otherwise. The
WDTMR cannot be read and is located in Bank F of the Expanded Register File at address
location OFh.

Clock Free WDT Reset. The WDT will enable the Z8 to reset the 1/0 pins whenever the
WDT times out, even without a clock source running on the XTAL1 and XTAL2 pins.
WDTMR Bit D4 must be 0 for the clock Free WDT to work. The I/O pins will default to
their default settings.

WDTMR (F) OF

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

~ L—— WDTTAP INT RC OSC External Clock

00 5ms 128 TpC
01* 10 ms 256 TpC
10 25 ms 512 TpC
11 80 ms 2048 TpC
WDT During HALT

0 OFF

1 ON*

WDT During STOP

0 OFF

1 ON*

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

Reserved (Must be 0)

* Default setting after RESET

Figure 33. Watchdog Timer Mode Register Write Only
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RESET {\
’, J Filter

Clear
CLK

18 Clock RESET

Generator RESET

WDT Select

™
E \’ > Internal
J RESET

| WDT TAP SELECT|

(WDTMR)

CLK Source
Select
(WDTMR)

XTAL

Internal
RC OSC

2V Operating

Voo —*; Voltage Det.
Viv

5CT§POR 5ms15ms25ms100ms
—— WDT/POR Counter Chain
CLR

From STOP
Mode .

Recovery
Source |

STOP Delay
Select (SMR)

Figure 34. Resets and WDT

Auto Reset Voltage. An on-board Voltage Comparator checks that V.. is at the required
level to ensure correct operation of the device. Reset is globally driven if V. is below

VLV (Figure 35).
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R245 PREO

D7

D6

D5

D4

D3

D2

D1

DO
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Count Mode
0 =T, Single Pass
1= T1 Modulo N

Reserved (Must be 0)

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

Figure 45. Prescaler 0 Register (F5, : Write Only)

R246 P2M

D7

D6

D5

D4

D3

D2

D1

DO

* Default after Reset

P20 - P27 I/O Definition

0 Defines Bit as output

1 Defines Bit as input

Figure 46. Port 2 Mode Register (F6,: Write Only)
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R249 IPR

D7| D6

D5

D4

D3

D2

D1

DO
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Interrupt Group Priority
000 Reserved
001C>A>B
0O10A>B>C
0O1MA>C>B
100B>C>A
101C>B>A
1M10B>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 49. Interrupt Priority Register (F9, : Write Only)

R250 IRQ

D7

D6

D5

D4

D3

D2

D1

DO

IRQO = P32 Input

IRQ1 = P33 Input
IRQ2 = P31 Input
IRQ3 = P30 Input

Default After Reset = 00h

IRQ4 = TO
IRQ5 = T1
Inter Edge
P31y P32l =00
P31y pP32T =01
p31 Tp32l =10

p31t N p32Tl =11

Figure 50. Interrupt Request Register (FA, : Read/Write)
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