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Z86C83/C84/E83
CMOS z8® MCcU Zilog

GENERAL DESCRIPTION (Continued)

By means of an expanded register file, the designer has Power connections follow conventional descriptions be-

access to additional control registers for configuring pe- low:
ripheral functions including the A/D and D/A converters,
counter/timers, and 1/O port functions (Figure 1). Connection Circuit Device
Notes: All signals with a preceding front slash, "/", are Power Vee Vee
active Low. For example, B//W (WORD is active Low); Ground GND Ves
/B/W (BYTE is active Low, only).
P00 Comparators Register File
P01 <::‘/t\ (2) <— P31
P02 @ ﬁ <}— P32
P03t ) N <+— P33
Port0 K y Port 3
PO4t Register Bus > p3s
PO5t <:> Internal —I> p35
PO6t Address Bus —I> P36
Program <
VDHI ** Memory Z8 Core
VDLO ** *gDBu_?I <: 4Kx 8 >
DACL * <: V- Internal Data Bus B xmaLe
DAC2 ** DAC 7 l\_/lﬁarlrc];ihr:ge —
ACO/P20 <+—> and |
AC1P21 <> £ oanded '”é”“f“?” RESET
AC2/P22 <+ xpande ontro
AC3/P23 <—1> A Expanded /w
Acap2a G—pf Port2 K Register File R———
AC5/P25 <J—> —— VCC
AC6/P26 <—> Power
AC7/P27 <G—> i— —— GND
AVEC =1 8-Channel Counter/Timer ¥ Not available on ZB6CE3/ES3
aeNnD —] 8-Bit (2) + Not available on Z86C84

Figure 1. Z86C83/C84/E83 Functional Block Diagram
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Figure 7. Z86E83 EPROM Programming Mode 28-Pin
PLCC Pin Configuration
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For Z86E83 Only

Ta=0°C Tao=-40°C  Typical
to +70° C to +105° C [13]
Sym Parameter Vee[3] Min Max Min Max @25°C Units Conditions Notes
Ven  Clock Input High 3.5V  0.7Vcce Veet0.3 1.3 V  Driven by External
Voltage Clock Generator
55V 0.7Vee Veet0.3 0.7Vee Veet03 25 V  Driven by External
Clock Generator
Ve Clock Input Low 3.5V GND-0.3 0.2 V¢ 0.7 V  Driven by External
Voltage Clock Generator
5.5V GND-0.3 0.2Vcc GND-0.3 0.2V 15 V  Driven by External
Clock Generator
Vi Input High Voltage 3.5V 0.7 Vo Vcct0.3 1.3 \Y,
55V  0.7Vcee Veet0.3 0.7Vee Vect0.3 25 \Y
V). Input Low Voltage 3.5V GND-0.3 0.2V 0.7 \
55V GND-0.3 0.2Vcc GND-0.3 0.2V 15 \
Von1 Ouput High Voltage 3.5V V-0.4 3.1 V oy =-2.0mA 8
55V  Vcc-04 Vcc-0.4 4.8 V. log=-2.0mA 8
Vor1 Output Low Voltage 3.5V 0.6 0.2 V gy =+4.0mA 8
5.5V 0.4 0.4 0.1 V gy =+4.0mA 8
Voo Output Low Voltage 3.5V 1.2 0.3 V gy =+6.0 A 8
5.5V 1.2 1.2 0.3 V oy =+10.0 mA 8
Vry Reset Input High 35V 0.8Vee Ve 1.5 \
Voltage 55V 08Vee Vee 08Vee Vee 21V
3.5V GND-0.3 0.2Vc 1.1 \Y%
55V GND-0.3 0.2Vcc GND-0.3 0.2V 1.7 \%
Vorres Comparator Input 3.5V 25 10 mv 10
er  Offset Voltage 5.5V 25 25 10 mv 10
I Input Leakage 3.5V -1 1 <1 MA VN =0V, Ve
5.5V -1 1 -1 2 <1 MA VN =0V, Ve
lo.  Output Leakage 3.5V -1 1 <1 MA VN =0V, Ve
5.5V -1 1 -1 2 <1 MA VN =0V, Ve
Ir Reset Input Current 3.5V -130 -25 HA
5.5V -180 -180 -40 HA
lcc  Supply Current 3.5V 20 7 mA @16 MHz 1.4
5.5V 25 25 20 mA @16 MHz 1,4
lcc1  Standby Current 3.5V 4.5 2.0 mA V,y=0V,Vcc @ 16 1,4
(HALT Mode) MHz
5.5V 8 8 3.7 mA V|y=0V,Vcc @ 16 1,4
MHz
3.5V 3.4 15 mA Clock divide by 16 @ 1,4
16 MHz
5.5V 7.0 7.0 2.9 mA Clock divideby 16 @ 1,4
16 MHz
DS97DZ80700 PRELIMINARY 8-13



Z86C83/C84/E83

CMOS z8® MCcU Zilog
To=0°C Ta=-40°C  Typical
to +70° C to +105° C [13]
Sym Parameter Vee[3] Min Max Min Max @25°C Units Conditions Notes
lcco  Standby Current 3.5V 8 1 MA V=0V, Ve 16,11
(STOP Mode) WDT is not Running
5.5V 10 20 2 HA V|y=0V, Ve 1,6,11
WDT is not Running
3.5V 500 310 HA V|y=0V, Ve 1,6,11,
WDT is Running 14
5.5V 800 1000 600 HA V|y=0V, Ve 1,6,11,
WDT is Running 14
Vicr Input Common 3.5V 0 Vee- 0 \% 10
Mode 1.0V
5.5V 0 Vee- 0 Vee-1.5V \% 10
1.0v
Iar.  Auto Latch Low 3.5V 8 5 MA  OV<V|y<Vee 9
Current 5.5V 15 20 11 HA  OV<V\y<Vee 9
Iatn Auto Latch High 3.5V -5 -3 HA  OV<V|y<Vee 9
Current 5.5V -8 -10 6 pA OV<Vi<Vce 9
Viv  Vcc Low-Voltage 2.0 3.3 2.2 3.5 3.0 V 2 MHz max. Int. CLK 7
Protection Voltage Frequency
Notes:
1. Combined digital V¢ and analog AVc supply currents
2. GND =0V
3. Vc voltage specification of 3.5V guarantees 3.5V, and V¢ voltage specification of 5.5V guarantees 5.0V 0.5V
4. All outputs unloaded, I/O pins floating, inputs at rail
5. CL1=CL2=100pF
6. Same as note [4] except inputs at Ve
7. The V_y increases as the temperature decreases
8. Standard Mode (not Low EMI)
9. Auto Latch (mask option) selected
10. For analog comparator, inputs when analog comparators are enabled
11. Clock must be forced Low, when XTAL 1 is clock-driven and XTAL2 is floating
12. Excludes clock pins
13. Typicals are at V¢ = 3.5V and 5.0V
14. Internal RC selected
8-14 PRELIMINARY DS97DZ80700



Z86C83/C84/E83
Zilog CMOS z8® mcu

AC ELECTRICAL CHARACTERISTICS
Additional Timing Diagram
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Figure 9. Additional Timing
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Z86C83/C84/E83

CMOS z8® MCcU Zilog

CAPACITANCE (Continued)
Additional Timing Table (SKLK/TCLK = XTAL/2) For Z86C83/C84 Only

Tp = 0°C to +70°C Tp = -40°C to +150°C

VCC 12 MHz 16MHz 12 MHz 16 MHz
No Sym Parameter [6] Min  Max Min Max Min Max  Min Max Units Notes
1 TpC Input Clock Period 3.0v 83 DC 625 DC 83 DC 625 DC ns 1
55V 83 DC 625 DC 83 DC 62.5 DC ns 1
2 TrC, Clock Input Rise & 3.0V 15 15 15 15 ns 1
TIC  Fall Times 5.5V 15 15 15 15 ns 1
3 TwC Input Clock Width 3.0v 41 31 41 31 ns 1
55v 41 31 41 31 ns 1
4 TwTinL Timer Input Low 3.0v 100 100 100 100 ns 1
Width 55V 70 70 70 70 ns 1
5  TwTinH Timer Input High 3.0v 5TpC 5TpC 5TpC 5TpC 1
Width 5.5V 5TpC 5TpC 5TpC 5TpC 1
6  TpTin Timer Input Period 3.0v 8TpC 8TpC 8TpC 8TpC 1
5.5V 8TpC 8TpC 8TpC 8TpC 1
7  TrTin, Timer InputRise & 3.0V 100 100 100 100 ns 1
TfTin  Fall Timer 5.5V 100 100 100 100 ns 1
8A TwilL Int. Request Low 3.0v 100 100 100 100 ns 1,2
Time 55V 70 70 70 70 ns 1,2
8B TwiL Int. Request Low 3.0v 5TpC 5TpC 5TpC 5TpC 13
Time 5.5V 5TpC 5TpC 5TpC 5TpC 1,3
9 TwlH Int. Request High 3.0v 5TpC 5TpC 5TpC 5TpC 1,2
Time 5.5V 5TpC 5TpC 5TpC 5TpC 1,2
10 Twsm Stop-Mode Recovery 3.0V 12 12 12 12 ns
Width Spec 5.5V 12 12 12 12 ns
11 Tost  Oscillator Start-up 3.0v 5TpC 5TpC 5TpC 5TpC
Time 5.5V 5TpC 5TpC 5TpC 5TpC
12 Twdt Watch-Dog Timer WDTMR Reg D1,D0
Delay Time 55V  6.25 6.25 6.25 6.25 ms 0,0 [6]
55v 125 125 125 125 ms 0,1 [6]
55v 25 25 25 25 ms 1,0 [6]
5.5V 100 100 100 100 ms 1,1[6]
13 Tppr Power On Reset 3.0V 7 24 7 25 7 24 7 25 ms 6
Delay 55V 3 13 3 14 3 13 3 14 ms 6
Notes:
1. Timing References used 0.7 V¢ for a logic 1 and 0.2 V¢ for a logic 0.
2. Interrupt request via Port 3 (P31-P33)
3. Interrupt request via Port 3 (P30)
4. SMR-D5=0
5. The V¢ voltage specification of 3.0V guarantees 3.3V+ 0.3V, and the V¢ voltage specification of 5.5V guarantees 5.0V +0.5V.
6. Using internal on-board RC oscillator

8-18 PRELIMINARY DS97DZ80700



Z86C83/C84/E83

Zilog CMOS z8® mcu
For Z86E83
Table 8. A/D Converter Electrical Characteristics
V. =3.5V
Parameter Minimum Typical Maximum Units
Resolution 8 Bits
Integral non-linearity 0.5 1 LSB
Differential non-linearity 0.5 1 LSB
Zero Error at 25°C 5.0 mV
Supply Range 3.5 Volts
Power dissipation, no load 20 40 mw
Clock frequency 16 MHz
Input voltage range VA VA, Volts
Conversion time 35 x SCLK psec
Input capacitance on ANA 25 40 pF
VA, range VA ,+2.5 AV . Volts
VA . range AN, AV 2.5 Volts
VA, —VA, 2.5 AV . Volts
Notes:
Voltage: 3.5V
Temp: 0-70°C
Conversion time is defined as the time from initiation of A-D conversion to storage of the digital result in the ADR register.
SCLK = Internal Z8 System Clock (Bus Speed)
For Z86E83
Table 9. A/D Converter Electrical Characteristics
V.. = 5.0V £10%
Parameter Minimum Typical Maximum Units
Resolution 8 Bits
Integral non-linearity 0.5 1 LSB
Differential non-linearity 0.5 1 LSB
Zero Error at 25°C 45 mV
Supply Range 4.5 5.0 55 Volts
Power dissipation, no load 50 85 mw
Clock frequency 16 MHz
Input voltage range VA, VA, Volts
Conversion time 4.3 35 x SCLK psec
Input capacitance on ANA 25 40 pF
VA, range VA ,+2.5 AV . Volts
VA , range AN AV 2.5 Volts
VA, —VA, 2.5 AV . Volts
Notes:
Voltage: 4.5V -5.5V
Temp: 0-70°C
Conversion time is defined as the time from initiation of A-D conversion to storage of the digital result in the ADR register.
SCLK = Internal Z8 System Clock (Bus Speed)
DS97DZ80700 PRELIMINARY 8-21



Z86C83/C84/E83

CMOS z8® MCcU Zilog
PIN FUNCTIONS (Continued)
P36 i>\
P35 =
P34 i
>- Port3 (1/0)
P33 <z
P32 <<t
P31 <t /
Port 3
R247 = P3M
1 =Analog
o1 | 5= Digital
DIG.‘
P31 (AN1) N~ |RQ2, T\, P31 Data Latch
>_ |
AN |
I
P32 (AN2) |_‘$—., IRQO, P32 Data Latch
/7 + |
P33 (REF)
> - [
\—p
From Stop-Mode Recovery IRQ1, P33 Data Latch
Source |
/
Figure 12. Port 3 Input Configuration
PRELIMINARY DS97DZ80700
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Z86C83/C84/E83
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Port Configuration Register (PCON). The PCON config-
ures the ports individually for comparator output on Port 3.
The PCON Register is located in the Expanded Register
File at Bank F, location 00 (Figure 13).

Bit 0 multiplexes comparator AN1 Output at P34. A "1" in
this location brings the comparator output to P34
(Figure 14), and a "0" puts P34 into its standard 1/O config-
uration.

PCON (F) 00

Note: Only comparator output AN1 is multiplexed to a
Port 3 output. Comparator AN2 output is not connected to
any pins. Note that the PCON Register is reset upon the
occurrence of a WDT RESET (not in STOP Mode), and
Power-On Reset (POR).

D7| D6| D5] D4| D3| b2| D1

DO

|— Comparator

Output Port 3
0 P34 Standard Output*
1 P34 Comparator Output

Reserved (Must be 1)

0 Port 0 Open-Drain
1 Port 0 Push-Pull*

Reserved (Must be 1)

* Default setting from Stop-Mode Recovery,
Power-On Reset, and any WDT Reset.

Figure 13. Port Configuration Register (PCON) (Write-Only)

P34 OUT ———
\ Normal

o

P34

AN1
P3l— A

> e ©

[ !

REF (P33)

PCON
| o]

PAD

—
N

0 P34 Standard Output *
1 P34 Comparator Output

* Reset Condition

Figure 14. Port 3 P34 Output Configuration

DS97DZ80700
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Z86C83/C84/E83
CMOS z8® MCcU

Zilog

FUNCTIONAL DESCRIPTION (Continued)

Interrupts. The Z8 has six different interrupts from six dif-
ferent sources. These interrupts are maskable, prioritized
(Figure 20) and the six sources are divided as follows: four
sources are claimed by Port 3 lines P33-P30, and two in
counter/timers (Table 11). The Interrupt Mask Register
globally or individually enables or disables the six interrupt
requests.

When more than one interrupt is pending, priorities are re-
solved 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 action disables all subsequent interrupts,
saves the Program Counter and Status Flags, and then
branches to the program memory vector location reserved
for that interrupt.

IRQO IRQ2

IRQ1, 3,4,5 J i

Interrupt
Edge
Select

<«—— |RQ (D6, D7)

Al

IRQ
NRRR I_}
® o6 o o o L J
AEEEEE
IMR
6
Global IPR
Interrupt
Enable lL
(| o |

g

\ector Select

Figure 20. Interrupt Block Diagram

Table 11. Interrupt Types, Sources, and Vectors

Name Source Vector Location Comments

IRQO /DAVO, IRQO 0,1 External (P32), Rise Fall Edge Triggered
IRQ1, IRQ1 2,3 External (P33), Fall Edge Triggered

IRQ2 /IDAV2, IRQ2, T, 4,5 External (P31), Rise Fall Edge Triggered

IRQ3 IRQ3 6,7 By User Software

IRQ4 TO 8,9 Internal

IRQ5 T1 10, 11 Internal

8-32 PRELIMINARY DS97DZ80700
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All Z8 interrupts are vectored through locations in the pro-
gram memory. This memory location and the next byte
contain the 16-bit address of the interrupt service routine
for that particular interrupt request. To accommodate
polled interrupt systems, interrupt inputs are masked and
the Interrupt Request register is polled to determine which
of the interrupt requests need service.

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

Programming bits for the Interrupt Edge Select is located
in the IRQ Register (R250), bits D7 and D6. The configu-
ration is shown in Table 12.

Table 12. IRQ Register
IRQ Interrupt Edge
D7 D6 P31 P32
0 0 F F
0 1 F R
1 0 R F
1 1 R/F R/F
Notes:
F = Falling Edge
R = Rising Edge
XTAL1
C1 C1
L I ’x
VSS** "= D VSS =
VSS** = VSS* * :_L:
Ceramic Resonator or LC
Crystal
C1,C2=22pFTYP *
f=8 MHz

* Preliminary value including pin parasitics
** Device ground pin

30
ALL XTAL2 rl_ XTAL2 —| XTAL2
c2 T C2

Clock. The Z8 on-chip oscillator has a high-gain, parallel-
resonant amplifier for connection to a crystal, LC, ceramic
resonator, or any suitable external clock source (XTALL =
Input, XTAL2 = Output). The crystal should be AT cut, 16
MHz max., with a series resistance (RS) of less than or
equal to 100 Ohms when clocking from 1 MHz to 16 MHz.

The crystal should be connected across XTAL1l and
XTAL2 using the vendor's recommended capacitor values
from each pin directly to the device Ground pin to reduce
Ground noise injection into the oscillator (Figure 21).

Note: For better noise immunity, the capacitors should be
tied directly to the device Ground pin (Vgg).

XTAL1

—D,— XTAL1

External Clock

Figure 21. Oscillator Configuration

DS97DZ80700
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Digital-to-Analog Converters

The Z86C84 has two Digital-to-Analog Converters
(DACs). Each DAC is an 8-bit resistor string, with a pro-
grammable 0.25X, 0.5X, or 1X gain output buffer. The
DAC output voltage settles after the internal data is latched
into the DAC Data register. The top and bottom ends of the
resistor ladder are register-selected to be connected to ei-
ther the analog supply rails, AVc and Agnp, OF two exter-
nally-provided reference voltages, VDHI and VDLO. Exter-
nal references are recommended to explicitly set the DAC
output limits. Since the gain stage cannot drive to the sup-

ply rails, VDHI and VDLO must be within ranges shown in
the specifications. If either reference approaches the ana-
log supply rails, the output will be unable to span the refer-
ence voltage range. The externally provided reference
voltages should not exceed the supply voltages. The DAC
outputs are latch-up protected and can drive output loads
(Figure 28).

Note: The AV must be the same value as V¢ and
Agnp Must be the same value as GND

VDHI
arce DACI
T DAC2
High Analo
8 DACn 8 9 —[ PAD
.+ o) Dpata 4 BN <
Register -
Data 8-Bit
Bus Resistor
8 DACRn Ladder AGND
/___~| Control
Register
Low Programmable
(n=1or2) Gain
*Bits 0, 1
Note: D PAD

* DACRn Control Register Bits

Figure 28. DAC Block Diagram

DS97DZ80700
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Z86C83/C84/E83
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Zilog

FUNCTIONAL DESCRIPTION (Continued)

The D/A conversion for DAC1 is driven by writing 8-bit data
to the DACL1 data register (Bank C, Register 06H). The
D/A conversion for DAC2 is controlled by the DAC2 data
register (Bank C, Register 07H). Each DAC data register
is initialized to midrange 80H on power-up.

There are two DAC control registers: DACR1 (Bank C,
Register 04H) for DAC1, and DACR2 (Bank C, Register
05H) for DAC2. Control register bits 0 and 1 set the DAC
gain. When DAC data is 80H, the DAC output is constant
for any gain setting (Figure 29 and Figure 31).

DACR1 Bank C, Register 4

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

L

DAC1 Gain
001X
011/2X

1 0 1 NotUsed
1114X

DAC1 Enable
0 Disable
1 Enable

Reserved (Must be 0)

Figure 29. D/A 1 Control Register

DAC1 Bank C, Register 6
D7| D6| D5| D4| D3| D2 | D1 | DO

0 =Low Level
1 = High Level

Figure 30. D/A 1 Data Register

DACR2 Bank C, Register 5

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

_‘_— DAC2 Gain

001X
011/2X

1 0 1 Not Used
1114X

DAC2 Enable
(Must be 0 for C83)
0 Disable
1 Enable

Reserved (Must be 0)

Figure 31. D/A 2 Control Register

DAC2 Bank C, Register 7

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

0 =Low Level
1 = High Level

Figure 32. D/A 2 Data Register
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DAC Output in Volts

[
3BV T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T 3.5
VDHI
3.05
2% accuracy
2.6
2.15 2.15
1.7 1/4X
1/2X 1X
1.26
VDLO 8 |£ — _ _ _ —
0 80H FFH
DAC Data Register Value
Notes:
Vee = 5.0V +10%
VDHI = 3.5V
VDLO = 0.8V

Figure 33. Gain Control on DAC

Power-On Reset (POR). A timer circuit clocked by a ded-
icated on-board RC oscillator or by the XTAL oscillator is
used for the POR timer function. The POR time allows V¢
and the oscillator circuit to stabilize before instruction exe-
cution begins. The POR timer circuit is a one-shot timer
triggered by one of three conditions:

m  Power Fail to Power OK Status

Stop-Mode Recovery (If D5 of SMR Register = 1)

m  WDT Time-Out (Including from STOP Mode)

The POR time is Tpggr minimum. Bit 5 of the STOP Mode
Register determines whether the POR timer is bypassed

after Stop-Mode Recovery (typical for external clock and
LC oscillators with fast start up time).

HALT. Turns off the internal CPU clock but not the XTAL
oscillation. The counter/timers and external interrupts
IRQO, IRQ1, and IRQ2 remain active. The device is recov-
ered by interrupts, either externally or internally generated
(a POR or a WDT time-out). An interrupt request must be
executed (enabled) to exit HALT Mode. After the interrupt
service routine, the program continues from the instruction
after the HALT. In case of a POR or a WDT time-out, pro-
gram execution will restart at address 000CH.

STOP. This instruction turns off the internal clock and ex-
ternal crystal oscillation and reduces the standby current
to 10 pA (typical) or less. The STOP Mode is terminated by
a reset of either WDT time-out, POR, or Stop-Mode Re-
covery. This causes the processor to restart the applica-
tion program at address 000CH.

DS97DZ80700
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Zilog

In order to enter STOP (or HALT) Mode, it is necessary to
first flush the instruction pipeline to avoid suspending exe-
cution in mid-instruction. To do this, the user must execute
a NOP (Opcode = FFH) immediately before the appropri-
ate sleep instruction, that is,

FF NOP ; clear the pipeline

6F STOP ; enter STOP Mode
or

FF NOP ; clear the pipeline

7F HALT ; enter HALT Mode

Stop-Mode Recovery (SMR) Register. This register se-
lects the clock divide value and determines the mode of
Stop-Mode Recovery (Figure 34 and Figure 35). All bits
are Write-Only, except bit 7, which is Read-Only. Bit 7 is a
flag bit that is hardware set on the condition of STOP re-
covery and reset by a power-on cycle. Bit 6 controls wheth-
er a low level or a high level is required from the recovery
source. Bit 5 controls the reset delay after recovery. Bits 2,
3, and 4, or the SMR Register, specify the source of the
Stop-Mode Recovery signal. Bits 0 and 1 determine the
time-out period of the WDT. The SMR Register is located
in Bank F of the Expanded Register Group at address
0BH. When the Stop-Mode Recovery sources are selected
in this register, then SMR2 Register bits DO,D1 must be set
to 0.

SMR (FH) 0B

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

SCLK/TCLK Divide-by-16
0 OFF**
1 ON

External Clock Divide-by-2
0 SCLK/TCLK = XTAL/2*
1 SCLK/TCLK = XTAL

Stop-Mode Recovery Source

000 POR Only and/or External Reset*
001 Reserved

010 P31

011 P32

100 P33

101 P27

110 P2 NOR 0-3

111 P2 NOR 0-7

Stop Delay
0 OFF
1 ON*

Stop Recovery Level
0 Low*
1 High

Stop Flag (Read-Only)
0 POR*
1 Stop Recovery

Note: Not used in conjunction with SMR2

Source

* Default Setting After RESET

** Default setting after RESET and
Stop-Mode Recovery

Figure 34. Stop-Mode Recovery Register (Write-Only
Except Bit D7, Which Is Read-Only)

SMR2 (OF) DH
|D7| D6| D5| D4| D3| D2| D1| DO|

Stop-Mode Recovery Source 2

00 POR only*

01 AND P20,P21,P22,P23

10 AND P20,P21,P22,P23,
P24,P25,P26,P27

Reserved (Must be 0)

Note: Not used in conjunction with SMR Source

Figure 35. Stop-Mode Recovery Register 2
([OF] DH: Write-Only)

SCLK/TCLK Divide-by-16 Select (D0). DO of the SMR
controls a divide-by-16 prescaler of SCLK/TCLK. The con-
trol selectively reduces device power consumption during
normal processor execution (SCLK control) and/or HALT
mode (where TCLK sources counter/timers and interrupt
logic). This bit is reset to DO = O after a Stop-Mode Recov-
ery, WDT Time-out, and POR.

External Clock Divide-by-Two (D1). This bit can elimi-
nate the oscillator divide-by-two circuitry. When this bit is
0, the System Clock (SCLK) and Timer Clock (TCLK) are
equal to the external clock HALT Mode frequency divided
by two. The SCLK/TCLK is equal to the external clock fre-
guency when this bit is set (D1=1). Using this bit together
with D7 of PCON further helps lower EMI (that is, D7
(PCON) = 0, D1 (SMR) = 1). The default setting is zero.
Maximum external clock frequency is 8 MHz when SMR
Bit D1 = 1 where SCLK/TCLK = XTAL.

OSsC

y © SMR, D1

2

16 . \ SCLK

SMR, D0 TCLK

Figure 36. SCLK Circuit
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Zilog

Watch-Dog Timer Mode Register (WDTMR). The WDT
is a retriggerable one-shot timer that resets the Z8 if it
reaches its terminal count. The WDT is initially enabled by
executing the WDT instruction and refreshed on subse-
quent executions of the WDT instruction. The WDT circuit
is driven by an on-board RC oscillator or external oscillator
from the XTAL1 pin. The POR clock source is selected
with bit 4 of the WDT register (Figure 38).

WDT instruction affects the Z (Zero), S (Sign), and V
(Overflow) flags. The WDTMR must be written to within 64
internal system clocks. After that, the WDTMR is write pro-
tected.

Note: WDT time-out while in Stop-Mode will not reset
SMR, PCON, WDTMR, P2M, P3M, Ports 2 and 3 Data
Registers, but will cause the reset delay to occur.

The Power-On Reset (POR) clock source is selected with
bit 4 of the WDTMR. Bits 0 and 1 control a tap circuit that
determines the time-out period. Bit 2 determines whether
the WDT is active during HALT and bit 3 determines WDT
activity during STOP. If bits 3 and 4 of this register are both
setto "1," the WDT is only driven by the external clock dur-
ing STOP Mode. This feature makes it possible to wake up
from STOP Mode from an internal source. Bits 5 through 7
of the WDTMR are reserved (Figure 39). This register is
accessible only during the first 60 processor cycles (60
SCLKs) from the execution of the first instruction after
Power-On-Reset, Watch-Dog Reset or a Stop-Mode Re-
covery. 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
group at address location OFH.

/Clear

/RESET—]_/\

18 Clock RESET

’7 CLK Generator RESET ‘
Internal
| IRESET
WDT Select f WDT TAP SELECT |
(WDTMR) 1
CK Source
Select
(WDTMR)
XTAL 128 SCLK 256 512 1024 4096
M POR SCLK SCLK SCLK SCLK
u CK /CLR  WDT/POR Counter Chain
OnBoard | _| X
RC OSC.
3.0V Operating
VCC —1 N\ Voltage Det.
VLV — |
/WDT
From Stop
Mode | I \
Recovern
Sourey 12 ns Glitch Filter -

Stop Delay —l

Select (SMR D5)

Figure 38. Resets and WDT
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WDTMR  (F) OF

ID7| D6| D5| D4| D3| D2| D1| DOI

—L WDT TAP

00 256 SCLK
01 512 SCLK
10 1024 SCLK
11 4096 SCLK

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
T XTAL=SCLK/TCLK shown

Figure 39. Watch-Dog Timer Mode Register
(Write Only)

WDT Time Select (D1, D0). Selects the WDT time-out pe-
riod. It is configured as shown in Table 15.

Table 15. WDT Time Select (Min. @ 5.0V)

Time-Out of Time-Out of
D1 DO Internal RC OSC SCLK Clock
0 0 6.25 ms min 256 SCLK
0 1 12.5 ms min 512 SCLK
1 0 25 ms min 1024 SCLK
1 1 100 ms min 4096 SCLK

Note: The minimum time shown is for V.. @ 5.0V.

WDT During HALT (D2). This bit determines whether or
not the WDT is active during HALT Mode. A "1" indicates
active during HALT. The default is "1".

Note: If WDT is permanently selected (always ON mode),
the WDT will continue to run even if set not to run in STOP
or HALT Mode.

WDT During STOP (D3). This bit determines whether or
not the WDT is active during STOP Mode. Since XTAL
clock is stopped during STOP Mode, unless as specified
below, the on-board RC has to be selected as the clock
source to the POR counter. A "1" indicates active during
STOP. The default is "1". If bits D3 and D4 are both set to
"1", the WDT only, is driven by the external clock during
STOP Mode.

Notes:

1. If WDT is permanently selected (always ON mode)
using internal on-board RC oscillator, the WDT wiill
continue to run even if set not to run in STOP or HALT
Mode.

2. WDT instructions affect the Z (Zero), S (Sign), and V
(Overflow) flags.

On-Board, Power-On-Reset RC or External XTAL1
Oscillator Select (D4). This bit determines which oscilla-
tor source is used to clock the internal POR and WDT
counter chain. If the bitis a "1", the internal RC oscillator is
bypassed and the POR and WDT clock source is driven
from the external pin, XTAL1. The default configuration of
this bit is 0, which selects the RC oscillator. If the XTAL1
pin is selected as the oscillator source for the WDT, during
STOP Mode, the oscillator will be stopped and the WDT
will not run. This is true even if the WDT is selected to run
during STOP Mode.

Vcc Voltage Comparator. An on-board Voltage Compar-
ator checks that V¢ is at the required level to ensure cor-
rect operation of the device. RESET is globally driven if
Vcc is below the specified voltage (typically 2.6V).

ROM Protect. ROM Protect is mask or OTP bit-program-
mable. It is selected by the customer at the time the ROM
code is submitted.

ROM Mask Selectable Options

There are two ROM mask options that must be selected at
the time the ROM mask is ordered (ROM code submitted)
for the Z86C83/C84 and three Z86E83 OTP bit options.

Table 16. Selectable Options

Option Selection
Permanent WDT Yes/No
ROM Protect Yes/No
EPROM/TEST Mode Disable* Yes/No

Note:

*For Z86E83 only

EPROM/TEST Mode Disable - On the Z86E83, the user can per-
manently disable entry into EPROM Mode and TEST Mode
by programming this bit.

DS97DZ80700
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Z86C83/C84/E83

CMOS z8® MCcU Zilog
EXPANDED REGISTER FILE CONTROL REGISTERS (0C)
ADCO Bank C, 8H DACR1 Bank C, Register 4
|D7| D6| D5 | D4 | D3| D2| Dl| D0| | D7| D6| D5| D4| D3| D2| Dl| D0|
| Channel Select (bits 2,1,0) _l_— DAC1 Gain
CSEL2 CSEL1 CSELO Channel 001X
0 0 0 0* 011/2X
0 0 1 1 0 1 Not Used
0 1 0 2 11 14X
S
DAC1 Enable
i g (1) g (Must be 0 for Z86C83)
1 1 1 7 0 Disable
1 Enable
Scan 0 = No action*
1 = Convert channel then stop Reserved (Must be 0)
An/Input/Output Control
0 = No Action (Digital Function)*
1 = Enable Selected Channel . .
(My, My, M) as analog input on Figure 43. D/A 1 Control Register
associated Port P27-P20
Mustbe 0 0 1 DACR?2 Bank C, Register 5
* Default setting after reset. | D7| D6| D5| D4| D3| D2| Dll D0|
L DAC2 Gain
. . . 001X
Figure 40. ADC Control Register 0 (Read/Write) 01 12X
1 0 1 Not Used
1114X
ADC1 Bank C, Register 9
DAC2 Enable
| D7| D6| D5| D4| D3| D2| D1| DO| (Miist be 0 for C83)
p— 0 Disable
1 Enable
Must be 0.
D5 D4 Reserved (Must be 0)
0 0 50 % AGND Offset
1 0 35%AGND Offset
0 1 Reserved
1 1 No Offset . .
Figure 44. D/A 2 Control Register
Reserved (Must be 1.)
A(I)D%isable* DAC1 Bank C, Register 6
1 Enable |D7|D6|D5|D4|D3|D2|D1|DO|
0 = Low Level
1 =High Level
Figure 41. ADC Control Register 1 (Read/Write)
ADR1 Bank C, AH Figure 45. D/A 1 Data Register
|D7| D6 | D5| D4| D3| D2 | Dl| D0|
DAC2 Bank C, Register 7
l Data |D7|D6|D5|D4|D3|D2|D1|DO|
0 = Low Level
1 =High Level
Figure 42. AD Result Register (Read Only)
Figure 46. D/A 2 Data Register
8-44 PRELIMINARY DS97DZ80700
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R246 P2M

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

P27- P20 1/0O Definition
0 Defines Bit as OUTPUT
1 Defines Bit as INPUT*
*Default Setting After Reset

Figure 58. Port 2 Mode Register (F6,: Write-Only)

R248 PO1M
|D7| D6| D5| D4| D3| D2| D1| D0|

P00-P03 Mode t
00 Output

01 Input

1X Al11-A8

Reserved (Must be 1)

Reserved (Must be 0)

P04-P06 Mode
00 Output
01 Input
1X A15-Al12

Figure 59. Port 0 and 1 Mode Register
(F8,: Write-Only)

R249 IPR

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

T | L |

Interrupt Group Priority
000 Reserved
001 C>A>B
010 A>B>C
011 A>C>B
100 B>C>A
101 C>B>A
110 B>A>C
111 Reserved

IRQ1, IRQ4 Priority (Group C)
0 IRQL >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 60. Interrupt Priority Register (F9,: Write-Only)

R250 IRQ
|D7| D6| D5| D4| D3| D2| D1| DO|

l— IRQO = P32 Input

IRQ1 = P33 Input

IRQ2 = P31 Input

IRQ3 = Software Controlled
IRQ4 =T0

IRQ5=T1

Inter Edge

Default Setting After Reset = 00H 00 P31: P32,
01 P31: P321

10 P31+t P32 |
11 P31t11 P32t

Figure 61. Interrupt Request Register
(F,,: Read/Write)

R251 IMR

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

L

1 Enables IRQ5-IRQ0
(DO = IRQO)

1 RAM Protect Enabled

0 RAM Protect Disabled *

1 Enables Interrupts

0 Disable interrupts

* (Default setting after RESET.)

Figure 62. Interrupt Mask Register (F,,: Read/Write)

R252 Flags
|D7| D6| D5| D4| D3| D2| D1| DO|

‘ |_ User Flag F1
User Flag F2

Half Carry Flag

Decimal Adjust Flag

Overflow Flag

Sign Flag

Zero Flag

Carry Flag

Figure 63. Flag Register (F_,: Read/Write)
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PACKAGE INFORMATION

l!;‘ll-ll—ll'_ll'_ll""ll-il—ll_ll—ll_ll—ll"‘ll"ﬂ
3 SYMBOL] OPT # MILLIMETER INCH
MIN MAX MIN MAX
Al 051 | 1.02 | .020 | .040
3 ( [ — ] A2 318 | 394 | 125 | .155
| R B 0.38 | 0.53 015 .021
c P Y 140 | 1.65 | .055 | .065
S o e e R — 02 114 | 140 | .045 | .055
" 78 LA oA __] c 0.23 | 038 | .009 | .015
0 b o1 | 36.58 | 37.34 | 1.440 | 1.470
02 | 3531 | 35.94 | 1.390 | 1.415
0‘1 £ 15.24 | 15.75 | .600 .620

- 01 13.59 | 14.10 .535 .555

02 | 12.83 | 13.08 | 505 | .515

——T A
e @ 2.54 TYP 100 TYP
.I L L Al eA 15.49 | 16.76 .610 .660
B1

2 Et

OPTION TABLE L 3.05 | 3.81 120 150

- L s .I L ,] 8 OPTION # | PACKAGE P I 1.52 1.91 .060 .075
01 STANDARD 02 152 | 178 | .060 070

CONTROLLING DIMENSIONS : INCH 02 IDF ) o1 152 | 2.29 060 090

02 1.02 1.52 .040 .060

Figure 68. 28-Pin DIP Package Diagram

Figure 69. 28-Pin SOIC Package Diagram
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