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Z86E03/E06 CMOS Z8° 8-Bir OTP

N 2iL05 ADVANCE INFORMATION CONSUMER CONTROLLER PROCESSOR
PIN DESCRIPTION
li N\ Table 1. 18-Pin DIP and SOIC Pin Identification
P24 ! 18 ] P23 No Symbo! Function Direction
P25 I: 2 17 :' P22 1-4 P24-27 Port2,pins4,5,6,7
P26 [] 3 16 |1 P21 5 ;/&c Power Sgpp:?l o
6 AL2  Crystal Oscillator Clock Output
P27 [ 4 286E03 15 11 P20 7 XTAL1  Crystal Oscillator Clock Input
an
VoG [ 5 zgep0s 14 |1 GND 810 P3133 Port3 pns1,23 Fixed Input
XTAL2 [: [ DIP 13 :l P36 11-13 P34-36 Port3,pins 4,5,6 Fixed Output
14 GND Ground
xmau [ 7 12 [] P35 15-18 P20-23 Port2, pins0, 1,2, 3
P31 [] 8 1. [ Pa4
pa2 ]9 10 [ a3

Figure 2. 18-Pin DIP Pin Configuration

P [ ]! ~ i
ps [ |2 ] pe2
P [ 13 ] ] pat

per [ 1] ¢ 286C03 s ]P0

vee [ |5 286C06 [ _Janp
6

xta2 [ [ | soie 13 J_] pas
xtau [ 7 e
pat [ ] ® [ ]pas
P2 [T} ° 10 P33

Figure 3. 18-Pin SOIC Pin Configuration
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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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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

Z8 STANDARD CONTROL REGISTERS
RESET CONDITION
IB7[De|Ds|mlDalm|m loo]

REGISTER
REGISTER POINTER
FF SPL vlu] vju]ujulu]u
[7Tel sl «lsf 2] 1]l FE GPR ulufvjujulufuju
S panded Fgister FD AP ofjojojolojojofo
w(grr‘::gg g;gtlse? ' I | %mug Pointer Fc FLAGS yjujujujulujuly
F8 IMR ojulujuju]ujuju
FA IRQ ofojojJolojojotfo
F9 PR vluluju]ujuju]u
F8 POIM vfujujejujujuju
* | &7 P3M vfujuju]ujuloelfo
* | F6 P2M URIRIRE AR REE
F5 PREO ujujujujulujutjo
F4 10 vjujujulujujulu
28 Reg. Flle Fa PRE! ulufufufulu]o]e
F2 T vjujujujujujuju
F1 T™R ofo]Jojojo]ojolo
Fo Reserved
EXPANDED REG. GROUP (F)
REGISTER RESET CONDITION
* | (FOF WDTMA
(F) OE Reserved
(F) oD Reserved
(F) 0C Reserved
bddd (F) 0B SMR
(F) OA Reserved
(F) 08 Reserved
{F) 08 Reserved
OF (F) 07 Reserved
00 (F) 08 Reserved
{F) 05 Reserved
(F) 04 Reserved
(F) 03 Reserved
{F) 02 Reserved
(F) 01 Reserved
(Fy 00 PCON
EXPANDED REG. GROUP (C)
REGISTER RESET CONDITION
(C) 02 SCON
(C) 01 RxBUF
(c) 00 SCOMP
— EXPANDED REG. GROUP (0)
General-purpose registers are undefined after REGISTER RESET CONDITION
power-up, andlheyarenol»changedaherreset. ) P e
* Will not be reset with a STOP-Mode Recovery
** Will not be reset with a STOP-Mode Recovery, except Bit DO. (0)c2 P2 Ulutuv uju
U = Unknown ©0 Reserved vluvlu vju
1 = Reserved {0) 00 Resarved ujulu ulu

Figure 7b. Expanded Register File Architecture (Z86E06)
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ADVANCE INFORMATION

ZBGEG3/06 CMOS Z8* 8-Brr
CONSUMER CONTROLLER PRO

FUNCTIONAL DESCRIPTION (Continued)

R253 RP
o706 [os [oeJos oo or o]

Expanded Register Group

Working Register Group
Nota: Default Setting After Resst = 00000000

Figure 8. Register Pointer Register

Register File. The Register File consists of two I/0 port
registers, 60/124 general-purpose registers, and 13/15
control and status registers. The Z86E03 General-Pur-
pose Register file ranges from address 00 to 3F while the
ZBBEOE General-Purpose Register file ranges from ad-

dress 00 to 7F (see Figure 9). The instructions can accels
registers directly or indirectly via an 8-bit address fiely.
This allows a short 4-bit register address using the Reg-
ter Pointer (Figure 9). In the 4-bit mode, the Register File}s
divided into 16 working register groups, each occupyi

16 continuous locations. The Register Pointer addressds
the starting location of the active working-register group.

General-Purpose Registers (GPR). These registers a
undefined after the device is powered up. The registe|
keep their last value after any reset, as fong as the resgt
occursinthe V,; voltage-specified operating range. Notg:
Register R254 has been designated as a general-purpo
register.

Stack. An 8-bit Stack Pointer (R255) used for the intern
stack that resides within the 60/124 general-purpose reg
isters.

-__...{ | 7 Tg s 14 l f3 T2 4y fo |R2s3
The upper nibble of the register file address
o provided by the register pointer specifies
the active working-register group
7F
== 2Z86C06 Only
70
6F
-~ 286C06 Only
60
5F
pr == 286C06 Only
50
4F
- - Z86C06 Only The lower nibble
40 of the register
3F - i fite address
L Sg:c'ifggrvé%z'"g -a——1} provided by the
30 9 p : instruction points
2F to the specified
. register
20
1F
-~ Register Group 1 R15t0 RO
10
oF
Reglster Group 0 ]_ R15t0R4 *
00 /O Ports F msto o

* Expanded Register Group (0) Is selected
in this figure by handling bits D3 to DO as
"0" in Register R253 (RP).

Figure 9. Register Pointer
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Z86E0IE0G CMOS Z8° 8-Brr OTP

@ZILCB ADVANCE INFORMATION CONSUNER CONTROLLER PROCESSOR
Table 2. Interrupt Types, Sources, and Vectors

Name Source Vector Location Comments
IRQO IRQO 0,1 External (P32), Rising/Falling Edge Triggered
IRQ 1 IRQ 1 2,3 External (P33), Falling Edge Triggered
IRQ 2 IRQ2, T, 45 External (P31), Rising/Falling Edge Triggered
IRQ 3 IRQ 3 6,7 Software Generated, SP1 Receive
IRQ 4 TO/RQ 4 8,9 Internal for E06 and Software Generated for EO3
RQ5 TI 10, 11 internal

Note:

When enabled, the SPI receive interrupt is mapped to 1RQ3 in the Z86E06.

When more than one interrupt is pending, priorities are
resolved by a programmable priority encoder that is con-
trolled by the Interrupt Priority register. An interrupt ma-
chine cycle is activated when an interrupt request is
granted. This disables all subsequentinterrupts, saves the
Program Counter and Status Flags, and then branches to
the program memory vector location reserved for that
interrupt. All ZB6EO3/EQ6 interrupts are vectored through
locations in the program memory. This memory location
and the next byte contain the 16-bit starting address of the
interrupt service routine for that particular interrupt re-
quest.

To accommodate polled interrupt systems, interrupt in-
puts are masked and the interrupt request register is
polled to determine which of the interrupt requests need
service. In the Z86E06, when the SP1 is disabled, IRQ3 has
no hardware source but can be invoked by software (write
toIRQ3 Register). When the SP1 is enabled, aninterruptwill
be mapped to IRQ3 after a byte of data has been received
by the SPI Shift Register.

An interrupt resutting from AN1 is mapped into iRQ2, and
an interrupt from AN2 is mapped into IRQQ. Interrupts
IRQ2 and IRQD may be rising, falling, or both edge trig-
gered, and are programmable by the user. The software
can poll to identify the state of the pin.

The programming bits for the INTERRUPT EDGE SELECT
are located in the IRQ register (R250), bits D7 and D6. The
configuration is shown in Table 3.

Table 3. IRQ Register

IRQ Interrupt Edge

D7 D6 P31 P32

0 0 F F

0 1 F R

1 0 R F

1 1 RIF RIF
Notes:
F = Falling Edge
R = Rising Edge

2-15
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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



ggamble
PS0201001-0603


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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ZIB86EQ3/E06 CMOS Z8* 8-Bir OTP

N 205 ADVANCE INFORMATION CONSUMER CONTROLLER PROCESSOR
T,=0°C T,=-40°C
Vee 10 +70°C 1o +105°C Typlcal
Symbol Parameter Note [3) Min Max Min Max @25°C Units Conditions Notes
Vs P36 5.0V 10 1.0 v b = 24 mA
leey Standby Current 33V 30 30 13 HALT Mode V,, = 0V, [4,5,12]
V@8 MHz
5.0v 5 5 3.0 mA  HALT ModeV, =0V, {4,512]
Vcc@ 8 MHz
3.3V 45 45 2.0 mA  HALT ModeV, =0V, [4,5,13]
Ve @ 12MHz
5.0V 70 70 40 mA  HALT Mode V, = OV, {4,513
Vcc @12 MHz
3.3V ) 14 14 0.7 mA  Clock Divide-by-16 {4,5,12]
@ 8 MHz
5.0v 35 35 2.0 mA  Clock Divide-by-16 {4,512}
' @ 8 MHz
33V 20 20 1.0 mA  Clock Divide-by-16 {4,5,13]
@12 MHz
5.0v 45 45 25 mA  Clock Divide-by-16 (4,513}
@ 12 MHz
5.0v 1.0 1.0 mA  HALTMode @ 12kHz [4,5,11,13]
ez Standby Current .oV 10 20 1.0 pA  STOPModeV, =0V, {6,9]
V, WDT is not Running
5.0v 10 20 30 pA  STOP Mode Vm =0V, [6,9]
V; WOT is not Running
33v 600 600 400 pA  STOP Mode VIN =0V, [6,9,12}
V. WOT is Running
5.0v 1000 1000 800 pA  STOPModeV, =0V, {6,9,12
V. WOT is Running
ha Auto Latch Low 3.3V 7.0 140 40 pA - OV<V < Vcc
Current
50V 200 300 10 P OV<Vy<Vy
IM_H Auto Latch High 33V —4.0 -80 -20 WA 0V< Vm < Vcc
Current 5.0V -90 ~16.0 =50 A OV <V,
Toon Power-On Reset 33V 7 24 B 13 ms
5.0v 3 13 14 7 ms
Vi V. Low Voltage 22 28 17 30 26 V. 6MHzmax Int. CLK Freg. (31
Protection Voltage
Notes:
1] e Typ Max Unit Freq [7) For analog comparator inputs when analog
Clock Driven on XTAL 03 5.0 mA 8 MHz comparators are enabled.
Crystal or Ceramic Resonator 3.0 50  mA 8 MHz {8} Excludes clock pins.
2] Vi =2V=GND [9] Clock must be forced Low when XTAL1 is clock-driven
[3] Vg =30Vto5.5V.The V,, increases as the temperature and XTAL2 is floating.
decreases. Typical values measured at 3.3V and 5.0V. [10] STD mode (not low EMI mode).
{4] Al ou'puts unioadsd, O pins floating, inputs at rail. {11] Low EMI Oscillator enabled.
[5] C,=C,=100pF [12] Z86EO3 only.
[6] Same as note [4] except inputs at V.. [13] Z86EO6 only.
2-37

PS0201001-0603

s NI ... oo


ggamble
PS0201001-0603


.
A

N 2iLas

ADVANCE INFORMATION

ZB6E3/06 CMOS 28° ¢-Brr OTP
PROCESSOR

CONSUMER CONTROLLER

AC ELECTRICAL CHARACTERISTICS
ZBBEO3/E06

Source

®

Figure 29. Additional Timing

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

¥, =0°C To +70°C T, =-40°C To +105°C

Ve, 8MHz™  12MHz™  gMHzt™ 12 MKz
No Symbol Parameter Note[3] Min Max Min Max Min Max Min Max Units Notes
1 TpC Input Ciock Period 3.ov 125 DC 8 DC 125 DC 83 ODC ns [178]
55V 126 DC 8 DC 125 OC 83 0C ns  [178]
2 TCTC Clock Input Rise 3.ov 25 15 25 15 ns 178
and Fall Times 5.5V 25 15 25 15 ns  [1,78]
3 TwC Input Clock Width 3.0v 62 41 62 4 ns 1,78
55v 62 41 62 4 ns  [1,78]
4 TwTinL Timer Input Low Width 3.0V 100 100 100 100 ns [178]
} 5.5V 70 70 70 70 ns  {1,78]
5  TwTinH Timer input High Width 3.0V 5TpC §TpC 5TpC 5TpC [1.7.8]
| 5.5V 5TpC 5TpC 5TpC 5TpC [1,78]
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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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ADVANCE INFORMATION

Z86E0%06 CMOS Z8° 8-Brr O
CONSUMER CONTROLLER PROCESS

EXPANDED REGISTER FILE CONTROL REGISTERS (Continued)

SCOMP (C) 00
{o7] 06| os] o¢] pa| 02 o1] oo}

Figure 34. SPI Compare Register
(Z86E06 Only)

RxBUFF (C) 01

|D7| os| o3| 04] o3| o2} D1l Do]

Figure 35. SPI Receive Buffer
(Z86E06 Only)

Z8 CONTROL REGISTER DIAGRAMS

R 240
Io7|oe|ns|m|na|oz[m|m|

L—_ Reserved

Figure 36. Reserved

R241 TMR
|n1|oe|oslo4[oa|m|m|oo]

T T1LE

et Ty ModS
00 External Clock Input
01 Gate Input

No Function (E06 only) *
Load Tp

Disable T 5 Count (E06 only) *
Enable ToCount

No Function

Load T ¢

Disable T y Count
Enable T4Count

—-O =0 ~0 =O

11 Trigger Input
{Retriggerable)

Tout Mode

00 Not Used

01 ToOUT (E06 only)
10 T{OUT

11 Internal Clock Qut

* Must be 0 for the ZB6EO0S3.

Figure 37. Timer Mode Register
(F1,: Read/Write)

R242 T1
for]osos o fos e ot foo]

I T4 Initial Value

(When Written)
(Range 1-256 Dacima!
01-00 HEX)

T¢ Curent Value
{When READ)

Figure 38. Counter Timer 1 Register
(F2,: Read/Write)

R243 PRE1

=]

R244 TO

L— Count Mode

0 T4 Single Pass
1 T4 Moduio-N

Clock Source
1 T4ntemal
0 TqExternal Timing Input
(Tyy ) Mode
P ter Modulo
(Range: 1-64 Decimat
01-00 HEX)

Figure 39. Prescaler 1 Register
(F3,;: Write Only)

|D7|os|05|o4|m|mlo1|oo|

R245 PREO

I To Initial Value

{When Written)
(Range: 1-256 Decimal
01-00 HEX)

Tg Current Value
(When READ)

Figure 40. Counter/Timer 0 Register
(F4,: Read/Write; Z86E06 Only)

|o7|ns|os]o4|os|oz|o1|ooj

L— Count Mode
0 TgqSingle Pass
1 TgModuloN
Must be 0.
P ler Modulo
{Range: 1-64 Decimal
01-00 HEX)

Figure 41. Prescaler 0 Register
(F5,: Write Only; Z86E06 Only)
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@a’m ADVANCE INFORMATION CONSUMER CONTROLLER PROCESSOR

ZB6EO3/E0S CMOS Z8° 8-Bir OTP

R245 PIM
ﬁ7|us|ns|o4|nslmlm foo]
i I P2 7 - P2¢, YO Definition

0 Defines Bit as OUTPUT
1 Defines Bit as INPUT

Figure 42. Port 2 Mode Register
(F6,;: Write Only)

R247 FM
I??TDBI ps| p4] 3} p2| 1] oo
I'— [} MZOpen Drain

1 Port 2 Push-pull

Port 3 Inputs
0 Digital Mode
1 Analog Mode

Reserved (Must be 0)

Figure 43. Port 3 Mode Register
(F7,: Write Only)

R248 POTM
B 0e| os| o4] o3 oz} o1 oo

I —E— Reserved (Must be 0)
Reserved (Must be 1)

Reserved (Must be 0)

Figure 44. Port 0 and 1 Mode Register
(F8,;: Write Only)

R249 IPR
|o7f oe] Dslmlba[oa'mloﬂ
T | T |

Interrupt Group Priority
000 Reserved
001 C>A>B
010 A>B>C t
01t A>C>B
100 B>C>A
10t C>B>A :
10 B>A>C Pl
111 Reserved

IRQ1, IRQ4 Priorty (Group C)
0 IRQ1 > IRQ4
1 IRQ4 > IRQ1

IRQO, IRQ2 Priority (Group B}
0 IRQ2 > IRQD
1 IRQO > IRQ2

1RQ3, IRQS Priority (Group A}
0 IRQ5 > IRQ3
1 IRQ3>IRQS

Reserved (Must be 0}

Figure 45. Interrupt Priority Register
(F9,;: Write Only)

R250 IRQ
Fnl os| os| o4] 03] Da[ml |>ﬂ
| I IRQO = P32 Input

IRQ1 = P33 Input
1RQ2 = P31 Input

IRQ:3 = Software Controlled/SP}
JRQ4 = TO (EO03 Software only)
IRQ5=T1

Inter Edge

00 P31l P32}
o1 P31l P32T
10 P31 T P32l
1t P31 TiPa2 Tl

Figure 46. Interrupt Request Register
(FA,: Read/Write) ||

PS0201001-0603
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N 2iLa5 ADVANCE INFORMATION

ZB6EOJ/ENS CMOS Z8° 8-Brr OTP

CoNSUMER CONTROLLER PROCESSOR

INSTRUCTION SET NOTATION

Addressing Modes. The following notation is used to  Flags. Control register (R252) contains the following six

describe the addressing modes and instruction opera-  flags:
tions as shown in the instruction summary.

Symbol Meaning
Symbol Meaning
C Carry flag
IRR Indirect register pair or indirect working- 2 Zero flag
register pair address S Sign flag
Irr Indirect working-register pair only v Overflow flag
X indexed address D Decimal-adjust flag
DA Direct address H Half-carry flag
RA Relative address
M Immediate . Affected flags are indicated by:
R Register or working-register address
r Working-register address only Clear to zero
IR Indirect-register or indirect 1 Set to one
working-register address * Set to clear according to operation
Ir Indirect working-register address only - Unaffected
RR Register pair or working register pair X Undefined
address

Symbols. The following symbols are used in describing
the instruction set.

Symbol Meaning

dst Destination location or contents

src Source location or contents

cc Condition code

@ Indirect address prefix

SP Stack Pointer

PC Program Counter

FLAGS Flag register (Control Register 252)
RP Register Pointer (R253)

IMR Interrupt mask register (R251)

PS0201001-0603
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i

T
N 2iILa5 ADVANCE INFORMATION O o A o a1
CONDITION CODES

Value Mnemonic Meaning Flags Set

1000 Always True '

0111 C Carry C=1

1111 NC No Carry C=0

0110 Z Zero Z=1

1110 NZ Not Zero Z=0

11 PL Plus $=0

0101 Mi Minus S=1

0100 ov Overflow V=1

1100 NOV No Overflow V=0

0110 EQ Equal Z=1

1110 NE Not Equal Z=0

1001 GE Greater Than or Equatl (SXORV)=0

0001 LT Less than (SXORV) =1

1010 GT Greater Than [ZOR(SXORV)]=0

0010 LE Less Than or Equal [ZOR(S XORV)] =1

11N UGE Unsigned Greater Than or Equal C=0

0111 ULT Unsigned Less Than C=1

1011 UGT Unsigned Greater Than (C=0ANDZ=0)=1

0011 ULE Unsigned Less Than or Equal (CORZ)=1

0000 F Never True (Always False) —
2-46
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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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N 2015 ADVANCE INFORMATION OO CHOS Lo o
INSTRUCTION SUMMARY (Continued)
Address Address
Instruction Mode Opcode Instruction Mode Opcode - Flags Affected
and Operation dst src . Byte (Hex) and Operation dst src Byte(Hex) C 2 S VD H
ADC dst, src t 1] INC dst r 1E - ok ok ok - -
dste—dst + src +C dste—dst + 1 r=0-F
R 20
ADD dst, src t 01
iR 21
dste-dst + src
INCW dst RR A0 - % ok % - -
AND dst, src t 50) |
dste—dst AND src dste=dst + 1 R Al
F * % k k%
CALL dst DA 06 N IRET _ B * *
FLAGS«—@SP;
SPeSP-2 IRR D4
SP&SP +1
@SPeFC, PC@SP;
PCe-dd SPSP +2:
CCF EF IMR(T)e-1
CeNaTe JP cc, dst DA ) T .- -
CLR dst R BO if cc is true, c=0-F
dste=0 R Bi PCedst IRR 30
COM dst R 60 ;:l:cc'cs tdrﬁte RA gB e T
te—NOT dst [ 61 . =0-
e ° R PCePC + dst
CP dst, sric t Al] Range: +127,-128
dst - sr
" LD dst, src r € - - - - ..
DA dst R 40 dste-src r 8
dsteDA dst R 1 R 9
r=0-F
DEC dst R 00 ] 7
dste—dst - 1 R 01 X 07
DECW dst RR 80 |fr Eg
dste—dst - 1 IR 81
St—ds I r
DI 8F R E5
IMR(7)0 R E6
DJNZr, dst RA tA IR E7
R F5
fer-1 r=0-F
itr#0 LDC dst, sric o c - - - -
PC«PC + dst dste-src
Range: +127, 128
LDCI dst, src Ir 3 - - - < .
El 9F dste=src
IMR(7)&1 Te—1 + 1;tremrtr + 1
HALT TF NOP FF - - e - .
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ZB6E03/E0S CMOS 28° 8-Bir OTP

N 2SLa5 ADVANCE INFORMATION CONSUMER CONTROLLER PROCESSOR
PACKAGE INFORMATION
, , sympoL | MILLIMETER INCH
oo onooool MIN MAX MIN HAX
| AL oSt | ost | neo | 032
q ©u a2 325 | 343 | 1es | i35
1 B 038 ] 053 | ms | o2
o oL Bl 114 | 165 | 045 | 085
E c 023 | o038 | n0s | oS
» D | e23s |e337 | ss0 | seo
E 762 | 813 | 300 | 320
. 3] 622 | 648 | 245 | 255 H
B 2.54 TYP 100 TYP i
o oA 787 | 889 | 318 | 350 I
L 318 | 381 | ies | 1s0 i
o 152 | 165 | 060 | .065 i
s 089 | 165 | 035 | 065 ]
~n . !
a Az ;
CONTROLLING DIMENSIONS 1 INCH |
| : |
! ;,
!
H ® B
18-Pin DIP Package Diagram

. -y~
] 1 "1' t
AAAARAAARA i .
1
q € i H
RELLLLL S
10 8 i
o MILLIMETER INCH
J'——, SYMBOL Pl T max_ | WIN | mAX
. 1 A A 240 | 265 | 094 | 104
? H — Al 20 | 030 | 04 | o2
P L Z A2 224 | 244 | 088 | 0%
< s =1 SEATING PLANE [ 0.36 0.46 014 mne
¢ 923 | 030 | 009 | o2
D 040 | 175 | 449 | 463
3 740 | 760 | 29 | 299
050 _TYP
TROLLING DIMENSIDNS ' Wi ] 127 TVP
cu.?ans ARE COPLANAR VITHIN 004 INCH N 1000 | 1065 | 394 | 419
h 0.30 0.40 012 16
L 0.60 180 024 039
ot 097 | 197 038 042

18-Pin SOIC Package Diagram

2-51
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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

2-52
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