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Welcome to E-XFL.COM

What is "Embedded - Microcontrollers"?

"Embedded - Microcontrollers" refer to small, integrated
circuits designed to perform specific tasks within larger
systems. These microcontrollers are essentially compact
computers on a single chip, containing a processor core,
memory, and programmable input/output peripherals.
They are called "embedded" because they are embedded
within electronic devices to control various functions,
rather than serving as standalone computers.
Microcontrollers are crucial in modern electronics,
providing the intelligence and control needed for a wide
range of applications.

Applications of "Embedded -
Microcontrollers"

18-SOIC (0.295", 7.50mm Width)
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Z8E000
Z8PLUS One-Time Programmable Microcontroller ZiLOG

GENERAL DESCRIPTION (Continued)

Power connections follow conventional descriptions be-
Note: All signals with an overline, , are active Low. For ex- low:
ample, B/W (WORD is active Low, only); B/W (BYTE

w9

is active Low, only). Connection Circuit Device
Power Vee Vbp
Ground GND Vss
Vec GND XTAL RESET
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Machine Timing

u & Inst. Control
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Figure 1. Functional Block Diagram
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Z8E000
Z8PLUS One-Time Programmable Microcontrolier ZiLOG

PIN DESCRIPTION

-/
PB1 41 18 p PBO
PB2 O M XTAL1
PB3 O 3 XTAL2
PB4 O -] VSS
RESET o 18-PinDIPISOIC | -
PA7 O O PAO
PA6 O 1 pA1
PA5 O H PA2
PA4 H 9 10P pa3

Figure 3. 18-Pin DIP/SOIC Pin Identification

Table 1. 18-Pin DIP/SOIC Pin Assignments

Standard Mode

Pin # Symbol Function Direction
1-4 PB1-PB4 Port B, Pins 1,2,3,4 In/Output
5 RESET Reset Input

6-9 PA7-PA4 Port A, Pins 7,6,5,4 In/Output
10-13 PA3-PAO Port A, Pins 3,2,1,0 In/Output
14 Vee Power Supply

15 Vss Ground

16 XTAL2 Crystal Oscillator Clock Output

17 XTALA1 Crystal Oscillator Clock Input

18 PBO Port B, Pin 0 In/Output
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PGM

GND

GND

GND
ADCLR/Vpp
NC

D7

D6

D5

D4

Ooonoonononn

—_

20-Pin SSOP

—_
o

20

11

3 ADCLK
O XTAL1
O NC

3 GND
B Vop

3 NC

1 DO

= D1

3 D2

O D3

Figure 6. 20-Pin SSOP Pin Identification; EPROM Programming Mode

Table 4. 20-Pin SSOP Pin Assignments; EPROM Programming Mode

EPROM Programming Mode

Pin # Symbol Function Direction
1 PGM Program Mode Input
24 GND Ground

5 ADCLR/NVpp Clear Clock/Program Voltage input

6 NC No Connection

7-10 D7-D4 Data 7,6,5,4 In/Output
11-14 D3-D0 Data 3,2,1,0 In/Output
15 NC No Connection

16 Vpp Power Supply

17 GND Ground

18 NC No Connection

19 XTAL1 1 MHz Clock Input

20 ADCLK Address Clock Input
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Z8E000
Z8PLUS One-Time Programmable Microcontroller ZiLOG

ABSOLUTE MAXIMUM RATINGS

Parameter Min Max Units Note
Ambient Temperature under Bias -40 +105 C

Storage Temperature -65 +150 C

Voltage on any Pin with Respect to Vgg -0.6 +7 \Y 1
Voltage on Vpp Pin with Respect to Vgg -0.3 +7 \

Voltage on RESET Pin with Respect to Vgg -0.6 Vpp*1 \ 2
Total Power Dissipation 880 mw

Maximum Allowable Current out of Vgg 80 mA

Maximum Allowable Current into Vpp 80 mA

Maximum Allowable Current into an Input Pin -600 +600 mA 3
Maximum Allowable Current into an Open-Drain Pin —600 +600 mA 4
Maximum Allowable Output Current Sunk by Any I/O Pin 25 mA

Maximum Allowable Output Current Sourced by Any I/O Pin 25 mA

Maximum Alliowable Output Current Sunk by Port A 40 mA

Maximum Allowable Output Current Sourced by Port A 40 mA

Maximum Allowable Output Current Sunk by Port B 40 mA

Maximum Allowable Output Current Sourced by Port B 40 mA

Notes:

1. Applies to all pins except the RESET pin and where otherwise noted.
2. There is no input protection diode from pin to Vpp.

3. Excludes XTAL pins.

4. Device pin is not at an output Low state.

Stresses greater than those listed under Absolute Maximum  not exceed 880 mW for the package. Power dissipation is
Ratings can cause permanent damage tothe device. Thisrat-  calculated as follows:

ing is a stress rating only. Functional operation of the device

at any condition above those indicated in the operational ~ Total Power Dissipation =Vpp X [Ipp — (sum of Ign)]
sections ofthfase speci‘ﬁcations' i§ not implied. Exposurg to + sum of [(Vpp — Vou) X loul
absolute maximum rating conditions for an extended period

can affect device reliability. Total power dissipation should + sum of (Vo X loL)
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Z8E000
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STANDARD TEST CONDITIONS

The characteristics listed below apply for standard test con-
ditions asnoted. All voltages are referenced to Ground. Pos-
itive current flows into the referenced pin (Figure 7).

From CQutput
Under Test

®IT == 150pF

L 1

Figure 7. Test Load Diagram

CAPACITANCE

Ta =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

DS003600-28X1098 PRELIMINARY 9



ZB8E000
ZiLOG Z8PLUS One-Time Programmable Microcontroller

Ta =—-40°C to +105°C

] Typical
Sym Parameter Vcc Min Max @ 25°C2 Units Conditions Notes
ICCZ Standby Current 4.5V 700 250 nA STOP Mode VIN =0V, VCC 5
5.5V 700 250 nA STOP Mode VIN =0V, Vcc 5

Notes:

1. The V¢ voltage specification of 4.5 V and 5.5 V guarantees 5.0 V+0.5 V.

2. Typical values are measured at Vo = 3.3V and V¢ = 5.0V.

3. All outputs unioaded, I/O pins floating, and all inputs are at V¢ or Vgg level.

4. CL1=CL2=22pF.

5. Same as note 3 except inputs at Vec.

DS003600-28X1098 PRELIMINARY 13



Z8E000
Z8PLUS One-Time Programmable Microcontroller ZiLOG

RESET PIN OPERATION (Continued)

Table 6. Control and Peripheral Register Reset Values

Register Bits
(HEX) Register Name 7 6 5 4 3 2 1 0 Comments
D4 PortB Input U U U U U U U U Currentsample of the input pin following RESET
D3 PotASpec.Func. 0 0 0O O O O O O Deactivates all port special functions after RESET
D2  PortA Directional 0 0 0 0O 0 0 0O O Defines all bits as inputs in PortA after RESET
Control
D1 PortA Output U U U U U U U U Outputregister not affected by RESET
DO PortA Input U U U U U U U U Currentsample of the input pin following RESET
CF Reserved
CE Reserved
CD Reserved
CC Reserved
CB  T3VAL u Uu Uu u u uuu
CA  T2VAL u Uu U u u uuu
C9 T3AR Uu U U uUu U uuu
Ccs T2AR u Uu U uUu uuuu
Cc7 Reserved
C6 Reserved
C5 Reserved
C4 Reserved
C3  WDTHI 111 1 111
C2 WDTLO Tt 1 1 1 1 1 1 1
C1 TCTLHI 1 1 1 1 1 0 0 0 WDTEnabledin HALT Mode, WDT timeout at

maximum value, STOP Mode disabled
Co TCTLLO 0 0 0 0 O O O O Standard timeris disabled

Note: *The SMR and WDT flags are set indicating the source of the RESET, as shown below:

D1 DO Reset Source
0 RESET Pin
1 SMR Recovery
0 WDT Reset
1 Reserved

- = O O
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Z8E000

Z8PLUS One-Time Programmable Microcontroller ZiLOG
RESET PIN OPERATION (Continued)
TCTLHI
D6,D5,D4
3
WDT TAP SELECT
XTAL WDTRST —
fed 16-BIT TIMER P> WDTRST
WATCH-DOG TIMER
SMR
(PBO) - SMR
RECOVERY

Figure 11. Z8E000 Reset Circuitry with WDT and SMR
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Vss

Z8E000
XTAL2

—

XTAL1

1~ Cq 7‘|: C,

Figure 16. Crystal/Ceramic Resonator Oscillator

XTAL1
T
L Z8EOOO
Vss
| XTAL2

Figure 17. LC Clock

In most cases, the R, is zero ohms (0Q), and Ry is infinite.
The set value is determined and specified by the crystal/ce-
ramic resonator manufacturer. Ry can be increased to de-

crease the amount of drive from the oscillator output to the
crystal. R can also be used as an adjustment to avoid clip-
ping of the oscillator signal to reduce noise. Rg can be used
to improve the start-up of the crystal/ceramic resonator. The
ZBE000 oscillator already has an internal shunt resistor in
parallel to the crystal/ceramic resonator.

—-I >0—{ XTAL1

Z8E000
S8

N/C M

XTAL2

Figure 18. External Clock

Figure 16, Figure 17, and Figure 18 recommend that the load
capacitor ground trace connect directly to the Vqq (GND)
pin of the Z8E00O, thereby ensuring that no system noise
is injected into the Z8EOOO clock. This trace should not be
shared with any other components except at the Vg pin of
the Z8E000.

Note: A parallel resonant crystal or resonator data sheet will
specify a load capacitor value that is the series combina-
tion of C; and C,, including all parasitics (PCB and hold-
er).

DS003600-28X1098
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Z8E000
Z8PLUS One-Time Programmable Microcontroller

ZiLOG

LC OSCILLATOR

The Z8E000 oscillator can use a LC network to generate a
XTAL clock (Figure 18).

The frequency stays stable over V¢ and temperature. The
oscillation frequency is determined by the equation:

1

Frequency= ——
2m (LCp)'?

where L is the total inductance including parasitics and C
is the total series capacitance including the parasitics.

Simple series capacitance is calculated using the following
equation:

1/Cr =1/Cy + 1/C,
If C1 = Cz
1/CT =2 C1

C1 =2 CT

A sample calculation of capacitance C; and C, for 5.83-
MHz frequency and inductance value of 27 uH is illustrated
as follows:

1

5.83 (10%6) =
27 [2.7 (1078) Cq] 172

Cy =276 pf
Thus C; =55.2 pfand C, = 55.2 pf.

TIMERS

Two 8-bittimers (T2 and T3), are provided but can only op-
erate in cascade to function as a 16-bit standard timer (Fig-
ure 19).

ENABLE TCTLLO (D5) —ﬁ
-

| 16-bit DOWN COUNTER

B IRQ5 (T23)

osC
8

il

T

T3VAL T3AR

16-bit Standard Timer

T2AR T2VAL

i

(>

:

Internal Data Bus

Figure 19. Timer Block Diagram
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0Co TCTLLO

D7 D6 D5 D4 D3 D2 D1

DO

RESERVED (MUST BE 0)

RESERVED (MUST BE 0)

1=T23 16-BIT TIMER ENABLED WITH

AUTO-RELOAD ACTIVE
0=T2 AND T3 TIMERS DISABLED

RESERVED (MUST BE 0)

Note: Timer T23 is a standard 16-bit timer formed by cascading 8-bit timers t3(msb) and t2(Isb).

Figure 20. TCTLLO Register

Each 8-bittimer is equipped with a pair of readable and writ-
able registers, which are both readable and writable. One
of the registers is defined to contain the auto-initialization
value for the timer, while the second register contains the
current value for the timer. When atimer is enabled, the tim-
er will decrement whatever value is currently held in its
count register. From that point, the timer continues decre-
menting until it reaches 0, at which time an interrupt will
be generated and the contents of the auto-initialization reg-
ister are optionally copied into the count value register. If
auto-initialization is not enabled, the timer will stop count-
ing upon reaching 0, and control logic will clear the appro-
priate control register bit to disable the timer. This operation
is referred to as a “single-shot”. If auto-initialization is en-
abled, the timer will continue counting from the initializa-
tion value. Software should not attempt to use registers that
are defined as having timer functionality for any other pur-
pose.

Software is allowed to write to any register at any time, but
care should be taken if timer registers are updated while the
timer is enabled. If software updates the count value while
the timer is in operation, the timer will continue counting
based upon the software-updated value. Strange behavior
canresult ifthe software update occurred at exactly the point
that the timer was reaching 0 to trigger an interrupt and/or
reload.

Similarly, if software updates the initialization value reg-
ister while the timer is active, the next time that the timer
reaches 0, it will be initialized using the updated value.
Again, strange behavior could result if the initialization val-
ue register is being written while the timer is in the process
of being initialized. Whether initialization is done with the
new or old value is a function of the exact timing of the write
operation. In all cases, the Z8E000 will prioritize the soft-
ware write above that of a decrementer writeback. Howev-

DS003600-28X1098
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Z8E000
Z8PLUS One-Time Programmable Microcontroller

ZiLOG

READ/WRITE OPERATIONS

The control for each port is done on a bit-wise basis. All
bits are capable of operating as inputs or outputs, depending
upon the setting of the port’s directional control register. If
configured as an input, each bit is provided a Schmitt-trig-
ger. The output of the Schmitt-trigger is latched twice to per-
form a synchronization function, while the output of the
synchronizer is fed to the port input register, which can be
read by software.

A write to a port input register has the effect of updating
the contents of the input register, but subsequent reads will
not necessarily return the same value that was written. If the
bit in question is defined as an input, the input register for
that bit position will contain the current synchronized input
value. Thus, writes to that bit position will be overwritten
on the next clock cycle with the newly sampled input data.
However, if the particular port bit is programmed as an out-
put, the input register for that bit will retain the software-
updated value. The port bits that are programmed as outputs
do not sample the value being driven out.

Any bit in either port can be defined as an output by setting
the appropriate bit in the directional control register. If such
is the case, the value held in the appropriate bit of the port
output register is driven directly onto the output pin.

Note: The above result does not necessarily reflect the actual
output value. If an external error is holding an output pin

either High or Low against the output driver, the soft-
ware read will return the required value, not the actual
state caused by the contention. When a bit is defined as
an output, the Schmitt-trigger on the input will be dis-
abled to save power.

Updates to the output register will take effect based upon
the timing of the internal instruction pipeline; however, this
timing is referenced to the rising edge of the clock. The out-
put register can be read at any time, and will return the cur-
rent output value that is held. No restrictions are placed on
the timing of reads and/or writes to any of the port registers
with respect to the others, but care should be taken when
updating the directional control and special function regis-
ters.

When updating a directional control register, the special
function register should first be disabled. If this precaution
is not taken, spurious events could take place as a result of
the change in port I/O status. This precaution is especially
important when defining changes in Port B, as the spurious
event referred to above could be one or more interrupts.
Clearing of the SFR register should be the first step in con-
figuring the port, and setting the SFR register should be the
final step in the port configuration process. To ensure de-
terministic behavior, the SFR register should not be written
until the pins are being driven appropriately and all initial-
ization has been completed.
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PORT A

Port A is a general-purpose port (Figure 23). Each of its lines
can be independently programmed as input or output via the
Port A Directional Control Register (PTADIR at 0D2H) as
seen in Figure 22. A bit settoa “1” in PTADIR configures
the corresponding bit in Port A as an output, while a bit
cleared to “0” configures the corresponding bit in Port A
as an input.

The input buffers are Schmitt-triggered. Bits programmed
as outputs can be individually programmed as either push-
pull or open drain by setting the corresponding bit in the
Special Function Register (PTASFR, Figure 27.)

PTASFR.bitN {>O
N=0.7 ——l

Register 0D2H
PTADIR Register

|D7|06|05|D4|03|02|D1|D0|

I 1= 0Output

0 = Input

Figure 22. Port A Directional Control Register

PTADIR.bitN
N=0.7

PAO-PA7

[ ® PIN
I )
PTAOUT bitN —o
N=0.7
/77

PTAIN.bitN : AT I
N=0.7 \J

Figure 23. Port A Configuration with Open-Drain Capability and Schmitt-Trigger
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PORT A REGISTER DEFINITIONS

Register ODOH

PTAIN

D7

D6

D5

D4

D3

D2

D1

DO

Register OD1H

Figure 24. Port A Input Value Register

PTAOUT

D7

D6

D5

D4

D3

D2

D1

DO

PORT A BIT N CURRENT INPUT
VALUE

{only updated for pins in

input mode)

PORT A BIT N CURRENT
OUTPUT VALUE

Figure 25. Port A Output Value Register
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Z8E000

ZiLOG Z8PLUS One-Time Programmable Microcontroller
Register 0D2H PTADIR
D7 D6 D5 D4 D3 D2 D1 DO
1=BIT N SET AS AN OUTPUT
0 =BIT N SET AS AN INPUT
Figure 26. Port A Directional Control Register
Register 0D3H PTASFR
D7 D6 D5 D4 D3 D2 D1 DO

1 =BIT N IN OPEN-DRAIN MODE
0 = BIT N IN PUSH-PULL MODE

Figure 27. Port A Special Function Register

DS003600-28X1098
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Z8E000

Z8PLUS One-Time Programmable Microcontroller ZiLOG
PORT B

Port B Description Table 8. Port B Special Functions

Port B is a 5-bit, bidirectional, CMOS-compatible /O port. Input Special Output Special
These five 1/0 lines can be configured under software con- Port Pin  Function Function

trol to be an input or output, independently. Input buffers PBO

Stop Mode R N
are Schmitt-triggered. See Figure 29 through Figure 33 for °p ecovery one

. : Input
diagrams of all five Port B pins. PB1 NcFJ)ne None
In addition to standard input/output capability on all five B2 IRQ3 None
pins of Port B, each pin provides special functionality as in- PB3 None None
dicated in Table 8: PB4 IRQ1/IRQ4 None

Special functionality is invoked via the Port B Special Func-
tion Register. See Figure 28 for the arrangement and control
conventions for this register.

Register OD7H PTBSFR

D7 D6 D5 D4 D3 D2 D1 DO

ENABLE PBO AS SMR INPUT
NO SPECIAL FUNCTIONALITY

RESERVED (MUST BE 0)

1
0

ENABLE PB2 AS IRQ3 INPUT
NO SPECIAL FUNCTIONALITY

RESERVED (MUST BE O)

PB4 Interrupts Enabled
PB4 Interrupts Disabled

RESERVED (MUST BE 0)

Figure 28. Port B Special Function Register
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Z8E000

Z8PLUS One-Time Programmable Microcontroller ZiLOG
PORT B—PIN 1 CONFIGURATION
PTBDIR.bit1
PTBIN.bit1 IT
PTBDIR.bit1 o DQ__Q[:
PB1
* - PIN

PTBOUT. bit1 ® D)_‘:

Figure 30. Port B Pin 1 Diagram
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PORT B—PIN 2 CONFIGURATION

PTBDIR.bit2
PTBIN.bit2 \D-J
IRQ3 x EDGE DETECT LOGIC J
PTBSFR.bit2 J
PTBDIR.bit2 DO_OE—
PB2
+ @ PIN
PTBOUT bit2 L4 D)_LI

Figure 31. Port B Pin 2 Diagram
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Z8E000
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ZiLOG

ORDERING INFORMATION

Standard Temperature

18-Pin DIP 18-Pin SOIC 20-Pin SSOP
Z8E00010PSC Z8E00010SSC Z8EQO010HSC
Extended Temperature

18-Pin DIP 18-Pin SOIC 20-Pin SSOP
Z8EQOO10PEC Z8EOO010SEC ZB8EOO010HEC

For fast results, contact your local ZiLOG sales office for

assistance in ordering the part(s) required.

Codes
Preferred Package P = Plastic DIP
Longer Lead Time S =S0IC

H = SSOP

Preferred Temperature S =0°Cto+70°C
‘ E = —-40°C to +105°C

Speed 10 =10 MHz
Environmental C = Plastic Standard
Example:

ZB8EQOC10PSC is a Z86E000, 10 MHz, DIP, 0° to +70°C, Plastic Standard Flow

|_ Environmental Flow
Temperature

Package

Speed

Product Number
ZILOG Prefix
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Pre-Characterization Product:

The product represented by this data sheet is newly introduced and
ZiLOG has not completed the full characterization of the product.
The data sheet states what ZiLOG knows about this product at this
time, but additional features or nonconformance with some aspects

of the data sheet may be found, either by ZiLOG or its customers
in the course of further application and characterization work. In
addition, ZiLOG cautions that delivery may be uncertain at times,
due to start-up yield issues.

©1998 by ZiLOG, Inc. All rights reserved. No part of this document
may be copied or reproduced in any form or by any means without
the prior written consent of ZiLOG, Inc. The information in this doc-
ument is subject to change without notice. Devices sold by ZiLOG,
Inc. are covered by warranty and patent indemnification provisions
appearing in ZiLOG, Inc. Terms and Conditions of Sale only.

ZILOG, INC. MAKES NO WARRANTY, EXPRESS, STATU-
TORY, IMPLIED OR BY DESCRIPTION, REGARDING THE
INFORMATION SET FORTH HEREIN OR REGARDING THE
FREEDOM OF THE DESCRIBED DEVICES FROM INTEL-
LECTUAL PROPERTY INFRINGEMENT. ZILOG, INC.
MAKES NO WARRANTY OF MERCHANTABILITY OR FIT-
NESS FOR ANY PURPOSE.

ZiLOG, Inc. shall not be responsible for any errors that may appear
in this document. ZiLOG, Inc. makes no commitment to update or
keep current the information contained in this document.

ZiLOG’s products are not authorized for use as critical components
in life support devices or systems unless a specific written agree-
ment pertaining to such intended use is executed between the cus-
tomer and ZiLOG prior to use. Life support devices or systems are
those which are intended for surgical implantation into the body,
or which sustains life whose failure to perform, when properly used
in accordance with instructions for use provided in the labeling, can
be reasonably expected to result in significant injury to the user.

ZiLOG, Inc.

910 East Hamilton Avenue, Suite 110
Campbell, CA 95008

Telephone: (408) 558-8500

FAX: (408) 558-8300

Internet: http://www.ZiLOG.com
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