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range of applications.

Applications of "Embedded -
Microcontrollers"

18-SOIC (0.295", 7.50mm Width)

https://www.e-xfl.com/product-detail/zilog/z86e0308ssc

Address: Room A, 16/F, Full Win Commercial Centre, 573 Nathan Road, Mongkok, Hong Kong



https://www.e-xfl.com/product/pdf/z86e0308ssc-4423154
https://www.e-xfl.com
https://www.e-xfl.com/product/filter/embedded-microcontrollers
https://www.e-xfl.com/product/filter/embedded-microcontrollers
https://www.e-xfl.com/product/filter/embedded-microcontrollers
https://www.e-xfl.com/product/filter/embedded-microcontrollers
https://www.e-xfl.com/product/filter/embedded-microcontrollers

A 2iLa5s

ADVANCE INFORMATION

Z86E03/06 CMOS 26° 88817 o
CONSUMER CONTROLLER PRcPessor

GENERAL DESCRIPTION (Continued)

Three basic address spaces are available to support this

meets the needs of a variety of sophisticated cortrolle

wide range of configurations: Program Memory, Register applications.
File, and Expanded Register File {Figure 1). The Register
File is composed of 60/124 bytes of General-Purpose  Notes:
Registers, two /O Port registers, and thirteen/fifteen Con-  All Signals with a preceding front slash, °f", are active Log, e g
trol and Status registers. The Expanded Register File  B/W (WORD is active Low); /B/W (BYTE is active Low, ofly).
consists of three control registers in the Z86E03, and four . ) o '
control registers, a SPl Receive Buffer, and a SP| compare Power connections follow conventional descriptions beldy:
register in the Z86EQ6. Connection Clrcuit Devicf
With powerful peripheral features such as on-board com- Power Vee Voo
parators, counter/timer(s), Watch-Dog Timer (WDT), and Ground GND Ves
serial peripheral interface (E0B only), the Z86E03/E0S
Qutput  Input Vee GND XTAL
N )
Port 3 <l; _ ] A Machine
° Timing & Inst.
Controf
12 A
Counter/ WDT, POR
Timers 1 N ALU TT
FLAG
Interrupt Pr591 2“;'16,2" 3ry
Controf 8-Bit
Register TT
| Pointer j
Two Analog - " Program
Register File
Comparators 68/124 . ‘ Counter
8-Bit
Serial
Peripheral
Interface
ll 1 Z86E03 has one countertimer.
* Serial Peripheral Interface for the Z86E06 only.
Port 2
(o]
(Bit Programmable)
Figure 1. Z86E03/E06 Functional Block Diagram
PS021001-0603
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ADVANCE INFORMATION Wﬁ&gﬁm

PIN FUNCTIONS

XTALA1. Crystal 1 (time-based input). This pin connects a
parallel-resonant crystal, ceramic resonator, LC or RC
network or an external single-phase clock to the on-chip
oscillator input.

XTAL2. Crystal 2(time-based output). This pin connects a
parallel-resonant crystal, ceramic resonator, LC or RC
network to the on-chip oscillator output.

Port 2 (P27-P20). Port 2 is an 8-bit, bidirectional, CMOS
compatible 1/O port. These eight 1/O lines can be config-
ured under software control to be an input or output,
independently. Input buffers are Schmitt-triggered ang
contain Auto Latches. Bits programmed as outputs may be
globally programmed as either push-pull or open-drain
(Figure 4a., 4b., and 4c.). Low EMI output buffers can be
globally programmed by the software. In addition, when
the SPt is enabled, P20 functions as data-in (Dl), and P27
functions as data-out (DO) for the SPI (SPI on the Z86E0g
only).

P27 =

")

P26 |-

P25 -

L

P24 =
Z86E06

P23 [

P22 |-

}- Port 2 (1/0)

P21

A

P20 -

Y

Y
-

Port 2

Open-Drain ]

P21-P26 OF —-——-—D—-—

P21-P26 OUT

1.5 <—» 2.3 Hysteresis @ Vo = 5.0V

P21-P26 IN 4‘

P21-P26
PAD

<]

Auto Latch
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A 2L06 ADVANCE INFORMATION ot Comonin Proson

Open-Drain

P20 OF _J}_ |> L ) |
SPIEN ———i’ P20

’ PAD
17
P20 IN
or {Ir
SPIDI
rr———"—"""~"~"7~""77 1
: ] ] : Auto Latch
! |
| |
R 2ag 500K Q
I d
Open-Drain
P27 OUT Standard I-—
p27
SPI DO Sl 1‘
P27 OE Standard

PAD
—_——————
SPI Active SPl }i
SCON

0 SP1 DO Enable
IDZ[ J 1 P27 OUT
*SPI must be enabled with DO.

P27 IN 4‘
N e A

Auto Latch

="

Figure 4b. Port 2 Configuration (Z86E06)
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286E03/06 CMOS Z8° 8-Brr OTP

Figure 4c. Port 2 Configuration (Z86E03)

@ZiLCIB ADVANCE INFORMATION CONSUNER CONTROLLER PROCESSOR
PIN FUNCTIONS (Continued)
P27 f4—————p \
P26 (t—————— i
P25 | >
P24 |l————
Z86E03 >- Port 2 (I/0)
P23 [—————
il
‘;i P22 | >
i
P2l l———
P20 (—— _)
Port 2
Open-Drain | T
P20-P27 OE ———%D’—f P20-P27
PAD
P20-P27 OUT | > =
1.5 - 2.3 Hysteresis @ Vo = 5.0V m
P20-P27 IN 4‘
N ] .
j j |
: ¢ : Auto Latch
I Razsooko I
L ___ 1
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ggamble
PS0201001-0603


QZILCIE ADVANCE INFORMATION

Z86EQ3/06 CMOS Z8° 8-Bi OTP
CONSUMER CONTROLLER PROCESSOR

PIN FUNCTIONS (Continued)

P34

SKIN
SPIEN
SPIMSTR
SPIEN
i
i
I SKOUT
| P34 OUT
| \
L P31 >
REF
8s
SPIEN

—_———
SPIMSTR [

4—
1>>~i"°

|

N

P35 OUT ——\‘

P32

PCON
l IDOI 0 P34, P35 Standard Output

1 P34, P35 Comparator Output

Nl

Figure 5b. Port 3 Configuration (Z86E06)

Low EMI Emission. The ZB6E03/E06 can be programmed

to operate in a low EMI emission mode in the PCON
i register. The oscillator and all /O ports can be pro-
‘ grammed as low EMI emission mode independently. Use
| of this feature results in:

B The pre-drivers slew rate reduced to 10 ns (typical).
B LowEMloutputdrivers resistance of 200ohms (typical).

B Low EMI oscillator.

# Internal SCLK/TCLK = XTAL operation fimited to a
maximum of 4 MHz (250 ns cycle time) when the low
EMI oscillator is selected and SCLK = External (SMR
Register Bit D1=1).

Comparator Inputs. Port 3 Pin P31 and P32 each have a
comparator front end. The comparator reference voltage
pin P33 is common to both comparators. In analog mode,
the P31 and P32 are the positive inputs to the comparators,
and P33 is the reference voltage supplied to both com-
parators. In digital mode, Pin P33 can be used as a P33
register input or IRQ1 source.

2-8
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ADVANCE INFORMATION

ZB6E03/E0S CMOS Z8° 8-BiT OTP
CONSUMER CONTROLLER PROCESSOR

FUNCTIONAL DESCRIPTION

RESET. The device is reset in one of the following condi-
tions:

B Power-On Reset

m Watch-Dog Timer

B STOP-Mode Recovery Source
B Low Voltage Protection

Having the Autc Power-On Reset circuitry built-in, the
Z86EQ3/E06 does not require an external reset circuit. The
reset time is 5 ms (typical) plus 18 ciock cycles.

The device does not re-initialize the WDTMR, SMR, P2M,
or P3M registers to their reset values on a STOP-Mode
Recovery operation.

Program Memory. Z86E03/E06 can address upto512/1K
bytes of internal program memory (Figure 6). The first 12
bytes of program memory are reserved for the interrupt
vectors. These locations contain six 16-bit vectors that
correspond to the six available interrupts. Byte 13 to byte
511/1023 consists of on-chip, user program mask ROM.

EPROM Protect. The 512/1K bytes of Program Memory is
mask programmable. A EPROM protect feature will pre-
vent “dumping” of the EPROM contents by inhibiting
execution of the LDC and LDCI instructions to program
memory in all modes.

EPROM protect is EPROM-programmable. It is selected
by the customer when the ROM code is submitted. Select-
ing ROM protect disables the LDC and LDCI instruc-
tions in all modes. ROM lookup tables are not sup-
ported In this mode.

Expanded Register File (ERF). The register file has been
expanded to allow for additional system control registers
and for mapping of additional peripheral devices and
inputjoutput ports into the register address area. The Z8
register address space RO through R15 isimplemented as

PS0201001-0603

16 groups of 16 registers per group (Figure 7). These
register groups are known as the Expanded Register File

(ERF).

Bits 3-0 of the Register Pointer (RP) select the active ERF
group. Bits 7-4 of the RP register select the working
register group (Figure 7). For the Z86E03, three system
configuration registers reside in the ERF address space
Bank F. For the Z86EQS, three system configuration regis-
ters reside in the ERF address space Bank F, while three
SPI registers reside in Bank C. The rest of the ERF address
space is not physically implemented and is open for future
expansion.

511/1023
Location of On-Chip
First Byte of EPROM
Instruction ~. F----=-=-===---
Executed 12~
After RESET B
" IRQ5
10 IRQ5
9 IRQ4
8 IRQ4
IR
Interrupt Q3
vector g IRQ3
(Lower Byte)
5 ™ IRQ2
Interrupt 4/ adl IRQ2
Vector 3 IRQ1
{Upper Byte) .
2 IRQ1
1 IRQO
0 IRQO

Figure 6. Program Memory Map
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ADVANCE INFORMATION

ZB6E0/06 CMOS Z8° erscurp
CONSUMER CONTROLLER PrO

FUNCTIONAL DESCRIPTION (Continued)

Z8 STANDARD CONTROL REGISTERS

RESET CONDITION

[o7]os |os] 04] p3] 2| b1 oo

REGISTER
REGISTER POINTER FF SPL Slululululululo
[7fe]ls]«fal2f1]0] FE GPR vful vfujulululu
D ap olojojojojofojo
wg',‘;’;‘g ,'3;?‘{2‘:" l |Ex&a£3;%§;%srter FC FLAGS vlulvjulujuju]u
8 IMR oluJulufu]uiulu
FA RQ ofo]ofo]o]ofo]o
) PR ulufu]ufufuiu]u
F8 POIM ujujujojujujuju
/ * 1 F PaM ulufulu]u]ule]o
«] Fs P2M A RERIREEREREAE
F5 Reserved
F4 Reserved
26 Reg. File F3 PREI vjfuf uju]ufufoloe
F2 T1 u vjululujuju
F1 MR olofofofofofo]o
Fo Reserved
EXPANDED REG. GROUP (F)
REGISTER RESET CONDITION
(F) OF WOTMR ulufuloft]1]o]s
(F) OE Reserved
{F) 00 Reserved
(F) 0C Reserved
* 1 Fos SMR oloft1]olo]odo]+
(F) 0A Reserved
(F) 09 Reserved
(F) 08 Resarved
(F) 07 Reserved
oF {F) 06 Reserved
00 (F) 05 Reserved
(F) 04 Reserved
(F) 03 Reservad
(F) 02 Reserved
F)o1 Resarved
(F) 00 PCON 1]}yl ujuful]e
EXPANDED REG. GROUP (0)
Notes: REGISTER RESET CONDITION
Dot i a0 hay Are ot chainged ater reset. [ 0 e il fi]fuluult
*Will not be reset with a STOP-Mode Recovery. ©o2 P2 vjuvlujululujulu
U = Unknown o1 Reserved vlvlulufjujululu
t = Resarved ()00 Resarved ujujujujujujuju

Figure 7a. Expanded Register File Architecture (Z86E03)
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ADVANCE INFORMATION

286E03/E06 CMOS 28° 8-Bir OTP
CONSUMER CONTROLLER PROCESSOR

Counter/Timers. There are two 8-bit programmable
counterftimers (TO-T1), each driven by its own 8-bit pro-
grammable prescaler (Z86E03 only has T1). The T1

prescaler can be driven by internal or external clock
sources, however, the TO prescaler is driven by the internal
clock only (Figure 10).

0sC
D1(SMR) ¢
Y
+2 Internal Data Bus:
Write * l! Write ‘ lg Read * ﬁ
. PREO * TO* TO*
SMR
Do ) Initial Value Initial Value Current Value
Register Register Register
I\ 1| ]
6-Bit * 8-bit *
] 4" e Down S Down
$——> Intemal Counter Counter > |RQ4/SPI*
Clock
Y
Y +2 b— Tour
External Clock P36
A
Clock
Logic
6-Bit 8-Bit » |RQ5
-l 4 Down Ea Down
\ Counter Counter
Internal Ciock TT TT
Gated Clock PRE1 T1 T
Triggered Clock Initial Value Initial Value Current Value
Register Register Register
TN P
in P31 Write TT me ﬁ Read* U
* Available only in the Z86C06 Internal Data Bus

Figure 10. Counter/Timer Block Diagram
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N 205 ADVANCE INFORMATION eI CMOS Zy &-Br OTP
J [ SK
I—. P —" DO
Bit Counter SPI Compare Register (SCOMP) o
SMR <4——  /interrupt = D
Control
— — ss
— SPI Shift Register
SPI Receive Buffer (RxBUF)
SPI Control | SPI
l Clock
Y
IRQ3 1 ’

TCLK  SCLK+n

Figure 16. SPI Logic (Z86E06 Only)

PORT Configuration Register (PCON). The PCON con-
figures the ports individually for comparator output on Port
3, low EMI noise on Ports 2 and 3, and low EMI noise
oscillator. The PCON Register is located in the Expanded
Register File at bank F, location 00 (Figure 17).

Comparator Output Port 3 (D0). Bit O controls the com-
parator use in Port 3. A 1 in this location brings the
comparator outputs to P34, and P35 and a 0 rel the

Low EMI OSC (D7). This bit of the PCON Register controls
the low EMI noise oscillator. A 1 in this location configures
the oscillator with standard drive. While a 0 configures the
oscillator with low noise drive, it does not affect the relation-
ship of SCLK and XTAL.

PCON (F) 00

Port to its standard 1/O configuration.
Bits D4-D1. These bits are reserved and must be 1.

Low EMI Port2(D5). Port 2is configured as a Low EMI Port
by resetting this bit (D5=0) or configured as a Standard
Port by setting D5=1. The default value is 1.

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

DEEOREDEE)|

L—- Comparator Output Port 3
0 P34, P35 Standard Output®
1 P34, P35 Comparator Qutput

Reserved (Must be 1)

0 Port 2 Low EMI
1 Port 2 Standarg*

0 Port 3 Low EMI
1 Port 3 Standard®

Low EM! Osclfator
0 Low EMI
1 Standard”

* Default setting after RESET

Figure 17. Port Configuration Register (PCON)
(Write Only)

PS0201001-0603
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ADVANCE INFORMATION

Z86E0I/E0E CMOS Z6° 8-Brm OTP
CONSUMER CONTROLLER PROCESSOR

STOP-Mode Recovery Source (D2,D3,D4). These three
bits of the SMR specify the wake-up source of the STOP-
Mode Recovery (Figure 19 and Table 5).

Table 5. STOP-Mode Recovery Source

SMR Operation
D4 D3 D2 Description of Action

0 © 0 POR recovery only

0 0 1 POR recovery only (EO3 = Reserved)
0o 1 0 P31 transition (EO3 = Reserved)

0o 1 1 P32 transition (EO3 = Reserved)

1 0 0] P33 transition (E03 = Reserved)

1 0 1 P27 transition

1 1 0 Logical NOR of Port 2 bits 0:3

1 1 1 Logical NOR of Port 2 bits 0:7

P31-P33 cannot wake up from STOP Mode if the inputlines
are configured as analog inputs. In the Z86E06, when the
SPl is enabled and the Compare feature is active, a SMR
is generated upon a comparison in the SPI Shift Register
and SCOMP Register, regardless of the above SMR Reg-

ister settings. If SPI Compare is used to wake up the part
from STOP Mode, it is still possible to have one of the other
STOP-Mode Recovery sources active. Note: These other
STOP- Mode Recovery sources must be active level Low
(bit D6 in SMR set to 0 if P31, P32, P33, and P27 selected,
orbitD6in SMR setto 1iflogical NOR of Port 2 is selected).

STOP-Mode Recovery Delay Select (D5). This bit dis-
ables the 5 ms RESET delay after STOP-Mode Recovery.
The default condition of this bitis 1. If the “fast’ wake up is
selected, the STOP-Mode Recovery source needs to be
kept active for at least 5 TpC.

STOP-Mode Recovery Level Select (D). A 1 in this bit
position indicates that a high level on any one of the
recovery sources wakes the device from STOP Mode. A0
indicates low level recovery. The default is 0 on POR
(Figure 19).

Cold or Warm Start(D7). This bit is set by the device upon
entering STOP Mode. It is active High, and is O (cold) on
POR/MWDT RESET. This bit is Read Only. A 1 in this bit
(warm) indicates that the device awakens by a SMR
source.

SMR D4 D3 D2
000
SMR D4 D3 D2 SMR D4 D3 D2 SMR D4 D3 D2
VDD 101 110 111
P20 P20
1
P27 1
P23 P27
To POR
D RESET
Stop Mode Recovery Edge
Select (SMR)

Figure 19a. STOP Mode Recovery Source (Z86E03)

|P50201001-0603 223
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Z86E03/E06 CMOS Z28° 8-BiT OTP

@2_“_‘]5 ADVANCE INFORMATION CONSUMER CONTROLLER PROCESSOR

Internal Address Counter. The address of ZB6EO3/E06 is
generated internally with a counter clocked through pin
P01 (Clock). Each clock signal increases the address by
one and the high level of pin POO (Clear) will reset the
address to zero. Figure 16 shows the setup time of the
serial address input.

Programming Waveform. Figures 24, 25and 26 showthe
programming waveforms of each mode. Table 7 shows the
timing of programming waveforms.

Programming Algorithm. Figure 27 shows the flow chart
of the Z86EQ3/EQ6 programming algorithm.

Table 8. Timing of Programming Waveforms

PR, A, e ST

Parameters Name Min Max Units
i Address Setup Time 2 us
2 Data Setup Time 2 us
3 V. Setup 2 us
4 V. Setup Time 2 us
5 Chip Enable Setup Time 2 ys
B Program Pulse Width 0.95 ms
7 Data Hold Time 2 us
8 JOE Setup Time 2 ps
9 Data Access Time 200 ns
10 Data Output Float Time 100 ns
ik Overprogram Pulse Width 2.85 ms
12 EPM Setup Time 2 us
13 /PGM Setup Time 2 us
14 Address to JOE Setup Time 2 us
15 Option Program Pulse Width 78 ms

2-29
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ADVANCE INFORMATION CONSUMER

Z86EQ3/06 CMOS 280 &ar ot
CONTROLLER PROJESSOF

Intemnal
Address

Data

P00 = Clear / ‘\

SPECIAL FUNCTIONS (Continued)

M {2 ,
VAVAVAVAN

EPROM Mode
PO1 = Clock
)
©
—T)—>

X X

Vih e 0 Min

Vil Invalid XValid x lnvalidX;VaIid‘X

k—+@

Legend:

T1 Reset Clock Width

T2 Input Clock High

T3 input Clock Period

T4 Input Clock Low

T5 Clock to Address Counter Out Delay

30 ns Min
30 ns Min
70 ns Min
30 ns Min
15 ns Max

Figure 23. Z86E03/E06 Address Counter Waveform

2-30
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A 205 ADVANCE INFORMATION o Z3EEE CHOS 281 46 OJP

SPECIAL FUNCTIONS (Continued)
EPROM Mode

VH

Address
TS

Address Stable . X

Data

Data Stable {| Data Out Valid §

|

X

- - @
) i
—]

W /

Vrp
ViH

W
EPM
Vl___/
v

vCcC
4.5V

ViH

/0E
VL

ViH

PGM |
w
O ®

@

Program Cycle jae—— Verify Cycle ——»

Figure 25. Z86E03/E06 Programming Waveform
(Program and Verify)
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ZB6EOI/E0G CMOS Z8* 8-Bir OTP
PROCESSOR

vee

fCE

/OE

33 ' —4

/PGM

VH
Vi§

Vi

ADVANCE INFORMATION CONSUMER CONTROLLER
Vik
Address
ViL
ViH
Data Vit
VH
Vep
!

viL

EPROM Protect Permanent Auto Latch
woT Disabled

Figure 26. Z86E03/E06 Programming Waveform
(EPROM Protect and Low EMI Program)

RC
Oscillator

PS0201001-0603
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N 2ILa5 ADVANCE INFORMATION oL REIE CHOS 26 4o PP
DC ELECTRICAL CHARACTERISTICS
Z86EQ3/E06
T,=0% T,=-40°C
V. to +70°C to +105°C Typlcal
Symbol Parameter Note [3] Min  Max Min  Max @25°C Units Conditions Nogs
Vo Clock Input High v 09V, V,+03 0.9V, V03 24 v Driven by External
Voltage Clock Generator
50v 09V, V,+03 09V, V403 39 v Driven by External
Clock Generator
vy Clock Input Low 33v V03 02V, V03 02V, 16 v Driven by Exteral
Voltage Clock Generator
50V V03 02V, V03 02V, 27 v Driven by External
Clock Generator
Vi input High Voltage 3.3V 0.7V, V,+03 0.7V, V+03 18 v
5.0V 0.7V, V.+03 07V, V403 28 v
v, Input Low Voltage 33v V03 02V, V03 02V, 1.0 v
50v V03 02V, V03 02V, 15 )
Vi Output High Voltage ~ 3.3V V04 V04 31 v ly=-2.0mA il ||
5.0v V04 V04 48 v lo=-20mA (1
Vo Output Low Voltage 3.3V 08 08 0.2 v I, =+4.0 mA il )
5.0V 0.4 04 0.1 v o, =+4.0 mA 8] ]
Vo Output Low Voltage 3.3V 10 1.0 04 v lq =+6mA, il
3 Pin Max
50V 10 1.0 05 v lo=+12mA, il |
3 Pin Max
Veresr  Comparator Input 3.V 110 0 H mv
Ofiset Voltage 5.0V 110 0 15 mv
Vin Input Common 33V oV V10 oV V15 [;'
Mode Voltage Range 5.0V oV V1w oV Vv {
I Input Leakage KK -10 10 -1.0 10 B V=0V v,
50v -1.0 1.0 -10 1.0 pA V=0V Vv,
lot Output Leakage 3.3v -0 10 -10 10 PA - V=0V, V,
50V -10 1.0 -10 10 A V=0V,
lee Supply Current 33v 6 6 - 30 mA @8MHz [45.%1
5.0V 11.0 1.0 6.0 mA  @8MHz {459l
3V 8.0 8.0 45 mA  @12MHz {4,5.10,8]
50V 15 15 9.0 mA  @12MHz {4,5,10, 8]
log input Bias Current v 300 300 nA {
50v 300 300 nA [
b input Offset Current 3.3V +150 +150 nA [;l
5.0v +150 +150 nA [
2-36
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ADVANCE INFORMATION

Z86E03/E06 CMOS Z8* 8-Brr OTP
CoNsuMER CONTROLLER PROCESSOR

—

AC ELECTRICAL CHARACTERISTICS (Continued)
(SCLK/TCLK = EXTERNAL/2)

T,=00T0470°C  T,=—40°C T0 +105°C

Ve 8 MHZ™ 12 MHZ™ 8 MH2'™ 12 MHZ™
No Symbol  Parameter Note[3) Min Max Min Max Min Max Min Max Units Notes
6 TpTin Timer Input Period 3.V 8TpC 8TpC 8TpC 8TpC {1.78
5.5V 8TpC 87pC 8TpC 8TpC [1,78]
7 Tiin, Timer Input Rise 3.V 100 100 100 100 ns {1781
TtTin and Fall Timer
5.5V 100 100 100 100 ns [1,7.8]
8 Twl int. Request Input oV 100 100 100 100 ns [1,2,7.8)
Low Time '
5.5v 70 70 70 70 ns [1278]
g TwiH int. Request Input 3.V 5TpC 51pC 5TpC 5TpC 12,78
High Time
5.5V 5TpC 5TpC 5TpC 5TpC [1,2,7.81
10 Twsm STOP Mode Recovery 3oV 12 12 12 12 [1,8,10]
Width Spec
5.5V 12 12 12 12 [1,8,10}
11 Tost Oscillator Startup Time 3.0V 5TpC 5TpC 5TpC 5TpC ns {1,349
5.5V 5TpC 5TpC 5TpC 5TpC ns 134,91
12 Twdt Watch-Dog Timer
Refresh Time 3.0V 15 15 12 12 ms D0=0[56)
5.5V 5 5 3 3 ms D1=01056]
v 30 30 25 25 ms D0 =1[5,6)
5.5V 16 16 12 12 ms D1=01[56]
3.0V 60 60 50 50 ms D0=0156]
5.5V 25 25 30 30 ms D1=1[56]
3.0V 250 250 200 200 ms D0=11[56]
5.5V 120 120 100 100 ms D1=1[56]
Notes:
[1] Timing Reference uses 0.7 V,, for a logic 1
and 0.2 V for a logic 0.
[2] Interrupt request via Port 3 (P31-P33).
(3] Vi =3.0Vio55V.
[4] SMR-D5 = 0, POR delay is off.
[5] WDTMR Register
[6] Internal RC Oscillator only.
[7} SMR D1 = 0, SCLK = External/2
[8] Maximum frequency for internal system clock is 4 MHz when using
SCLK = EXTERNAL clock mode.
I8] For RC and LC oscillator and for clock-driven oscitlator.
[10] SMR-D5 = 1, STOP-Mode Recovery delay is on.
[11} Z86E03 = 8 MHz; Z86E06 = 12 MHz.
2-39
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N 205 ADVANCE INFORMATION

286E03/06 CMOS Z8* 8-Brr OTP
CONSUMER CONTROLLER PROCESSOR

Jo7] os] Dslmloa[oz[m [ o]
T

1 Enables IRQ5-IRQQ
(Dg = IRQO)

Reserved (Must be 0)
1 Enables Int

P

p

Figure 47. Interrupt Mask Register
(FB,: Read/Write)

R252 Flags

R

I '— User Flag F1
User Flag F2
Half Carry Flag
Decimal Adjust Flag
Overflow Flag

Sign Flag
Zero Flag
Carry Flag

Figure 48. Flag Register
(FC,;: Read/Write)

Z8 CONTROL REGISTER DIAGRAMS (Continued)

R253 RP
o7] e s o+ Jos [oe ot [oo]

Expanded Register File Pointer
Working Register Pointer

Figure 49. Register Pointer
(FD,: Read/Write)

R254 GPR

]

Figure 50. General Purpose Register
(FE,;: Read/Write)

R255 SPL

=]

l“— Stack Pointer Lower

Figure 51. Stack

(FF,: Read/Write)

Byte (SPg - SP )

Pointer
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286E0/E06 CMOS Z8° 8-Brr OTP

N 205 ADVANCE INFORMATION

CONSUMER CONTROLLER PROCESSOR

INSTRUCTION FORMATS
GCF, D1, B RET, NOP,
RCF, RET, SCF
[ ot | opc |

One-Byte Instructions

OPC | MODE CLR, CPL, DA, DEC, opc | MODE ADC, ADD, AND, CP,
mne ] on [0 o] Boiiodt b e[ =] B
RR, ARC, SRA, SWAP dst orj1110] dst
OPC JP, CALL (Indirect)
dst orf11to] e | OPC | MODE ADC, ADD, AND, CP,
o o[ e ] R
oPC SRP VALUE
VALUE
MODE | OPC D
OPC | MODE ADC, ADD, AND, CP, s or|1110} src
st | e OR, SB0 SUB. TCM. ost or[1110] o
MODE | OPC LD, LDE, LDE, MOoDE | OPC LD
dstsrc | sre/dst Lo, LocH dst/src X
ADDRESS
dst/srcl OPC LD
sroldst om[1110] se | cc | OPC »
DAU
ast | orc 13} DAL
VALUE
OPC CALL
dsvCC | OPC DINZ, JR DAU
RA DAL
FFH STOPMALT
6H | 7FH
Two-Byte instructions Three-Byte instructions
INSTRUCTION SUMMARY
Note: Assignment of a value is indicated by the symbol  notation “addr (n)" is used to refer to bit (n) of a given
“ & . For example: operand location. For exarnple:
dst « dst + src dst (7)

indicates that the source data is added to the destination  refers to bit 7 of the destination operand.

data and the result s stored in the destination location. The

PS0201001-0603
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RN 2La5 ADVANCE INFORMATION N Pooaon
Address Address
Instruction Mode Opcode Flags Affected Instruction Mode Opcode Flags Affected
and Operation dst src Byte(Hex) C 2 S VDH and Operation dst src Byte(Hex) C Z S V D H
OR dst, st 1 41 - % x 0 - - SUB dst, sic t ) % % % % 1 %
dstedst OF src dste—dst - sic
POP dst R 50 - - - - - SWAP dst R FO X % % X - -
dst(—@SPi iR 51 —] IR F1
PSP +1 ) EN)
PUSH sic R 70 - - - -
SPSP-1; iR n TCM dst, sic t 6 - %%k 0 - -
@SPe-sic (NOT dst) AND stc
RCF CF - ---- T™ dst, src t i - % x 0 - -
Ce0 dst AND src
RET AF - - - - - WDT 5F - XXX - -
PC@SF;
SPeSp 12 YOR dsl, 510 i B ] T x 0 -
dst—dst XOR sfc
RL dst R % ® ok ok ok - - T These instructions have an identical set of addressing modes, which
m‘_[Ei] R 9 are encoded for brevity. The first opcode nibbleis found in the instruction
7 2 set table above. The second nibble is expressed symbolically byaf )
in this table, and its value is found in the following table to the left of the
RLC dst R 10 % % % Xk - - applicable addressing mode pair.
_ IR 11
[@ For example, the opcode of an ADC instruction using the addressing
Eﬁ’ modes r (destination) and Ir (source) is 13.
RR dst R EO0 % % % % - -
@q R B Address Mode Lower
ﬁ dst sre Opcode Nibble
RRC dst R Co * % % % - -
— R ct ' r (2]
L
r Ir (3}
SBC dst, src t Al % % % % 1 %
dstegst-sre—C R R 14
SCF DF 1 - - - -- R IR {5)
Cet
SRA dst R D0 * x x 0 - - R M 61
é_[_[ﬁ R o R M 7]
7
SRP ds!. m K} - - - - -
RPe-sic
STOP 6F 1 - - - - -
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C‘QZLCE ADVANCE INFORMATION Conszgflsnm'f)ousﬁnzgn%ggs%:sp
ORDERING INFORMATION

Z86E03 (8 MH2)
Standard Temperature Extended Temperature
18-Pin DIP 18-Pin SOIC 18-Pin DIP 18-Pin SOIC
Z86E0308PSC Z86E0308SSC Z86EQ308PEC Z86EQ308SEC
Z86E06 (12 MHz)
Standard Temperature Extended Temperature
18-Pin DIP 18-Pin SOIC 18-Pin DIP 18-Pin SOIC
Z86E0612PSC Z86E0612SSC Z86=0612PEC Z86E0612SEC

For fast resuits, contact your local Zilog sales office for assistance in ordering the part(s) desired.

CODES

Preferred Package
P = Plastic DIP

Longer Lead Time
S = Plastic SOIC

Preferred Temperature
S$=0°Cto +70°C

Longer Lead Time
E = -40°C to +105°C

Speeds
08 =8 MHz
12= 12 MHz

Environmental
C = Plastic Standard

Example:
Z 86E03 08 P S C is a ZB6EO3, 8 MHz, DIP, 0°C to +70°C, Plastic Standard Flow

I I— Environmental Flow

Temperature
Package

Speed

Product Number
Zilog Prefix
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