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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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Z86C83/C84/E83

CMOS z8® MCU Zilog
PIN DESCRIPTION (Continued)
-/
P21/AC1 ¢ 1 28 | P20/ACO
P22/AC2 O O AVCC
P23/AC3 O 3 AGND
P24/AC4 O O DACL
P25/AC5 O O DAC2
P26/AC6 O Z86C84 O VDHI
P27/AC7 O DIP/SOIC B VDLO
/RESET O 28 - Pin = P02
XTALL O 0 P01
XTAL2 O O P00
GND 0 P35
VCC O & P36
P31 O O P34
P32 ] 14 15| P33
Figure 3. Z86C84 28-Pin DIP and SOIC Pin Configuration
Table 2. Z86C84 28-Pin DIP, SOIC, PLCC Pin Identification*
No Symbol Function Direction
1-7 pP21-P27 Port 2, Bit 1-7 Input/Output
or AC1-AC7 Analog In 1-7
8 /RESET Reset Input
9 XTAL1 Oscillator Clock Input
10 XTAL2 Oscillator Clock Output
11 GND Ground
12 Ve Power
13-15 P31-P33 Port 3, Bits 1-3 Input
16 P34 Port 3, Bit 4 Output
17 P36 Port 3, Bit 6 Output
18 P35 Port 3, Bit 5 Output
19-21 P00-P02 Port 0, Bits 0-3 Input/Output
22 VDLO D/A Ref. Volt.,Low Input
23 VDHI D/A Ref. Volt.,High Input
24-25 DAC2-1 D/A Converter Output
26 Ao Analog Ground
27 AV . Analog Power
28 P20 Port 2, Bit 0 Input/Output
or ACO Analog In 0
Note: * DIP, PLCC and SOIC Pin Description and Configuration are identical
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Z86C83/C84/E83

CMOS z8® MCcU Zilog
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P26/AC6 P05
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Figure 5. Z86C83 and Standard Mode Z86E83 28-Pin PLCC Pin Configuration
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O00n0n0nnoan
/4 1 26
P25/AC5 ] 5 ¢ 25 b DAC1
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IRESET O PLCC 28 - Pin 1 VDLO
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XTAL2 O N PO1
11 19
GND 11, Lo fp Poo
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O - Qo O < © W
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Figure 6. Z86C84 28-Pin PLCC Pin Configuration
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Z86C83/C84/E83
CMOS z8® McU

- D5
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NC
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Figure 7. Z86E83 EPROM Programming Mode 28-Pin
PLCC Pin Configuration
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Z86C83/C84/E83

Zilog CMOS z8® mcu
Tpo=0°C Tp =-40°C Typical
Vee to +70°C to +105°C [13]
Sym Parameter Note 3 Min Max Min Max @ 25°C Units Conditions Notes
I Standby Current 3.0V 4.5 4.5 20 mA V|y=0V,Vcc @ 16 4
CCl (HALT Mode) MHz
5.5V 8 8 37 mA Viy=0V,Vcc @ 4
16 MHz
3.0v 3.4 3.4 1.5 mA Clock Divide-by-16 4
@ 16 MHz
5.5V 7.0 7.0 2.9 mA Clock Divide-by-16 4
@ 16 MHz
lcco Standby Current 3.0V 8 15 1 MA VN =0V, Ve 16,11
(STOP Mode) Vce WDT is not
Running
5.5V 10 20 2 MA Vi =0V, Ve 1,6,11
WDT is not
Running
3.0V 500 600 310 pA V=0V, Ve 1,6,11,14
WDT is Running
5.5V 800 1000 600 pA V|N=0V, Ve 1,6,11,14
WDT is not
Running
Vicr :\r/}pgt Common 3.0 0 Ve 0 Ve \Y 10
ode 1.0V 1.5V
Voltage Range 5.5 0 VCC' 0 VCC' \% 10
1.0v 1.5V
IALL Auto Latch Low 3.0V 8 10 5 HA oV < V|N < VCC 9
Current 5.5V 15 20 11 pA 0V <Vy<Vce 9
IALH Auto Latch ngh 3.0V -5 -7 -3 HA oV < V|N < VCC 9
Current 5.5V -8 -10 6  pA 0OV<Vj<Vee 9
Vv V¢ Low-Voltage 2.0 3.3 2.2 3.5 3.0 V 2 MHz max Int. 7
Protection Voltage CLK Freq.
Notes:

1. Combined digital V¢ and Analog AVc supply currents.
. GND =0V.
. Ve voltage specification of 3.0V guarantees 3.3V +0.3V, and V¢ voltage specification of 5.5V guarantees 5.0V +0.5V.
. All outputs unloaded, 1/O pins floating, inputs at rail.
. CL1=CL2=22pF.

. The V_y increases as the temperature decreases.
. Standard Mode (not Low EMI).

. Auto Latch (mask option) selected.

2
3
4
5
6. Same as note [4] except inputs at V..
7
8
9

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 Ve = 5.0V and 3.3V.

14. Internal RC selected
15. For Z86C83 only

DS97DZ80700
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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 Table (Low EMI Mode Only) For Z86E83 Only

T, =0°Cto +70°C T, =-40°Cto +105°C

v A A
cc 4 MHz 4 MHz
No Symbol Parameter [Note 6] Min Max Min Max Units Notes
1 TpC Input Clock Period 3.5V 250 DC ns 1,7,8
5.5V 250 DC 250 DC ns 1,7,8
2 TrC,TfC  Clock Input Rise & Fall Times 3.5V 25 ns 1,7,8
5.5V 25 25 ns 1,7,8
3 TwC Input Clock Width 3.5V 125 ns 1,7,8
5.5V 125 125 ns 1,7,8
4 TwTinL Timer Input Low Width 3.5V 100 ns 1,7,8
5.5V 70 70 ns 1,7,8
5 TwTinH Timer Input High Width 3.5V 3TpC 1,7,8
5.5V 3TpC 3TpC 1,7,8
6 TpTin Timer Input Period 3.5V 4TpC 1,7,8
5.5V 4TpC 4TpC 1,7,8
7 TrTin, Timer Input Rise & Fall Timer 3.5V 100 ns 1,7,8
TfTin 5.5V 100 100 ns 1,7,8
8A TwiIL Int. Request Low Time 3.5V 100 ns 1,2,7,8
5.5V 70 70 ns 1,278
8B TwiL Int. Request Low Time 3.5V 3TpC 1,3,7,8
5.5V 3TpC 3TpC 1,3,7,8
9 TwiH Int. Request Input High Time 3.5V 3TpC 1,2,7,8
5.5V 3TpC 2TpC 1,2,7,8
10  Twsm Stop-Mode Recovery Width 3.5V 12 ns 4,8
Spec 5.5V 12 12 ns 4,8
11 Tost Oscillator Start-up Time 3.5V 5TpC 4,89
5.5V 5TpC 5TpC 4,8,9
Notes:
1. Timing Reference uses 0.7 VCC for a logic 1 and 0.2 VCC for a logic 0.
2. Interrupt request via Port 3 (P31-P33)
3. Interrupt request via Port 3 (P30)
4. SMR-D5 =1, POR STOP Mode delay is on.
5. Reg. WDTMR
6.

The V  voltage specification of 3.5V guarantees 3.5V,
cc

and the V  voltage specification of 5.5V guarantees 5.0V +0.5V.
cc

~

SMRD1=0
Maximum frequency for internal system clock is 4 MHz when using XTAL divide-by-one mode.
For LC oscillator and for oscillator driven by clock driver

© ©
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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
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Z86C83/C84/E83
CMOS z8® MCcU Zilog

CAPACITANCE (Continued)

For Z86C83/C84

Table 6. A/D Converter Electrical Characteristics

V.. =3.3V+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 5.0 mV
Supply Range 2.7 3.0 3.3 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 25 Volts
VA, —VA, 2.5 AV . Volts
Notes:
Voltage: 3.0V — 3.6V
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 Z86C83/C84

Table 7. 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 35 x SCLK psec
Input capacitance on ANA 25 40 pF
VA, range VA ,+2.5 AV . Volts
VA . range AN, AV 25 Volts
VA, —VA, 25 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)
8-20 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



Zilog

Z86C83/C84/E83
CMOS z8® McU

Port 3 (P36-P31) Port 3 is a 6-bit, CMOS-compatible port,
with three fixed inputs (P33-P31) and three fixed outputs
(P34-P36), configured under software control for In-
put/Output, Counter/Timers, interrupt, and port hand-
shake. P31, P32, and P33 are standard CMOS inputs (no
Auto Latches). Pins P34, P35, and P36 are push-pull out-
put lines (Figure 11). Low EMI output buffers can be glo-
bally programmed by the software.

Two on-board comparators can process analog signals on
P31 and P32 with reference to the voltage on P33. The an-
alog function is enabled by programming Port 3 Mode
Register (P3M bit 1). For Interrupt functions, Port 3, pin 3
is falling-edge interrupt input. P31 and P32 are program-
mable as rising, falling, or both edge triggered interrupts
(IRQ register bits 6 and bit 7). P33 is the comparator refer-
ence voltage input when in Analog Mode. Access to
Counter/Timers 1 is made through P31 (T;) and P36
(TouT)- Handshake lines for Ports 0 and 2 are available on
P31/P36 and P32/P35 (Table 10).

Port 3 also provides the following control functions: hand-
shake for Ports 0 and 2 (/DAV and RDY); three external in-
terrupt request signals (IRQ2-IRQO0); timer input and out-
put signals (T,y and TgoyT).

Table 10. Port 3 Pin Assignments

Auto Latch. The Auto-Latch instruction puts valid CMOS
levels on CMOS inputs that are not externally driven.
Whether this level is 0 or 1, cannot be determined. A valid
CMOS level, rather than a floating node, reduces exces-
sive supply current flow in the input buffer.

Note: Pins 03, 04, 05, 06 have permanently enabled Auto
Latches.

Comparator Inputs. Port 3, P31 and P32, each have a
comparator front end. The comparator reference voltage,
P33, is common to both comparators. In analog mode, the
P33 input functions as a reference voltage to the compar-
ators. In Analog Mode, the internal P33 register and its cor-
responding IRQ1 is connected to the Stop-Mode Recovery
source selected by the SMR register. In this mode, any of
the Stop-Mode Recovery sources are used to toggle the
P33 bit or generate IRQ1. In Digital Mode, P33 can be
used as a Port 3 register input or IRQ1 source. P34 out-
puts the comparator outputs by software programming the
PCON Register bit DO to 1.

Note: When enabling/or disabling the analog mode, the
following is recommended:

1. allow two NOP delays before reading the comparator
output

Pin 1/O CTC1 Analog Int. POHS P2HS 2. disable interrupts, switch to analog mode, clear
P31 IN T, AN1 IRQ2 D/R interrupts, and then re-enable interrupts.

P32 IN AN2 IRQO D/R

P33 IN REF IRQ1

P34 OUT AN1-OUT

P35 OUT R/D

P36 OUT T, R/D

Notes:

HS = Handshake Signals

D = /DAV

R = RDY

DS97DZz80700 PRELIMINARY 8-25



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
CMOS z8® MCcU

Zilog

FUNCTIONAL DESCRIPTION (Continued)

R253 RP

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

Expanded Register Group

Working Register Grouj

Note: Default Setting After Reset = 00000000

Figure 17. Register Pointer Register

Register File. The Register File consists of three I/0O port
registers, 237 general-purpose registers, 15 control and
status registers, and four system configuration registers in
the Expanded Register Group (Figure 16). The instruc-
tions can access registers directly or indirectly through an
8-bit address field. This allows a short 4-bit register ad-
dress using the Register Pointer (Figure 18). In the 4-bit
mode, the Register File is divided into 16 working register
groups, each occupying 16 continuous locations. The
Register Pointer (Figure 17) addresses the starting loca-
tion of the active working-register group.

Note: Register Bank EO-EF is only accessed either as
working registers or through indirect addressing modes.

CAUTION: D4 of Control Register PO1M (R251) must
be 0.

R254. The C83/C84/E83 has one extra general-purpose
register located at FEH (R254).

Stack. The C83/C84/E83 has an 8-bit Stack Pointer
(R255) used for the internal stack that resides within the
236 general-purpose registers. Register R254 cannot be
used for stack.

General-Purpose Registers (GPR). These registers are
undefined after the device is powered up. The registers
keep their last value after any reset, as long as the reset
occurs in the V¢ voltage-specified operating range. It will
not keep its last state from a V| reset if the V¢ drops be-
low 1.8V. This includes Register R254.

Note: Register Bank EO-EF is only accessed either as
working register or through indirect addressing modes.

RAM Protect. The upper portion of the RAM’s address
spaces %80F to %EF (excluding the control registers) are
protected from writing. The user activates this feature from
the internal ROM code to turn off/on the RAM Protect by
loading either a 0 or 1 into the Interrupt Mask (IMR) regis-
ter, bit D6. A 1 in D6 enables RAM Protect.

_ 1

|r7r6r5r4|r3r2r1r0

R253
(Register Pointer)

The upper nibble of the register file address

provided by the register pointer specifies
the active working-register group.

Specified Working <
Register Group

Register Group 1

Register Group 0*

1/0 Ports*

00

* Expanded Register File Bank (0) is selected

} R15to RO

The lower nibble
of the register
file address

— provided by the

instruction points
to the specified
register.

} R15to RO
R15 to R4*
R3 to RO*

in this figure by handling bits D3 to DO as "0"

in Register R253 (RP).

Figure 18. Register Pointer
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Z86C83/C84/E83
CMOS z8® McU

Counter/Timers. There are two 8-bit programmable
counter/timers (TO-T1), each driven by its own 6-bit pro-
grammable prescaler. The T1 prescaler is driven by inter-
nal or external clock sources; however, the TO prescaler is
driven by the internal clock only (Figure 19).

The 6-bit prescalers can divide the input frequency of the
clock source by any integer number from 1 to 64. Each
prescaler drives its counter, which decrements the value
(1 to 256) that has been loaded into the counter. When the
counter reaches the end of the count, a timer interrupt re-
quest, IRQ4 (TO) or IRQ5 (T1), is generated.

The counters can be programmed to start, stop, restart to
continue, or restart from the initial value. The counters can

also be programmed to stop upon reaching zero (single
pass mode) or to automatically reload the initial value and
continue counting (modulo-n continuous mode).

The counters, but not the prescalers, are read at any
time without disturbing their value or count mode. The
clock source for T1 is user-definable and is either the inter-
nal microprocessor clock divide-by-four, or an external sig-
nal input through Port 3. The Timer Mode register config-
ures the external timer input (P31) as an external clock, a
trigger input that can be retriggerable or non-retriggerable,
or as a gate input for the internal clock. The counter/timers
can be cascaded by connecting the TO output to the input
of T1. T,y Mode is enabled by setting R243 PREL1 Bit D1
to 0.

(o1}
¢ —
D1 (SMR) ! Internal Data Bus
Write lL Write lL Read ﬁ
2 ' Y |
PREO TO TO
Initial Value Initial Value Current Value
—- Register Register Register
DO (SMR) l L l L
+16 6-Bit 8-bit J
j +4 - Down Down
Counter Counter > |RQ4
¢—» |Internal y
Clock
2 » TOUT
External Clock P36
A
Clock
Logic - .
6-Bit 8-Bit = |RQ5
+4 Down Down
\ Counter Counter
A Internal Clock T? 1
Gated Clock PRE1 T1 T1
Triggered Clock Initial Value Initial Value Current Value
Register Register Register
TIN P31

Write ‘l ﬁ

Write ‘l ﬁ

Read ‘l u

Internal Data Bus

Figure 19. Counter/Timer Block Diagram
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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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Z8 CONTROL REGISTERS

R240

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

Reserved (Must be 0)

Figure 51. Reserved

R241 TMR

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

L

No Function
Load TO

Disable TO Count
Enable TO Count

No Function
Load T1

RO PO RO RO

Disable T1 Count
Enable T1 Count

TIN Modes

00 External Clock Input

01 Gate Input

10 Trigger Input
(Non-retriggerable)

11 Trigger Input
(Retriggerable)

TOUT Modes

00 Not Used

01 TO Out

10 T1 Out

11 Internal Clock Out

Figure 52. Timer Mode Register (F1,: Read/\Write)

R242 T1

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

T1 Initial Value
(When Written)
(Range: 1-256 Decimal
01-00 HEX)
Ty Current Value
(When Read)

Figure 53. Counter/Timer 1 Register (F2,: Read/Write)

R243 PRE1

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

|— Count Mode

0 T1 Single Pass
1 T1 Modulo N

Clock Source
1 Tlinternal
0 T1External Timing Input
(TIN) Mode

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

Figure 54. Prescaler 1 Register (F3,: Write-Only)

R244 TO

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

TO Initial Value
(When Written)
(Range: 1-256 Decimal
01-00 HEX)

TO Current Value
(When Read)

Figure 55. Counter/Timer O Register (F4,: Read/Write)

R245 PREO

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

L

Count Mode
0 TO Single Pass
1 TO Modulo N

Reserved (Must be 0)

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

Figure 56. Prescaler 0 Register (F5,: Write-Only)

R247 P3M

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

L

0 Port 2 Open-Drain*
1 Port 2 Push-Pull

Port 3 Inputs
0 Digital*
1 Analog

Reserved (Must be 0)
*Default Setting After Reset

Figure 57. Port 3 Mode Register (F7,;: Write-Only)
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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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ORDERING INFORMATION

Z86C83 Z86E83
16 MHz 16 MHz
28-Pin DIP 28-Pin SOIC 28-Pin PLCC 28-Pin DIP 28-Pin SOIC 28-Pin PLCC
Z86C8316PSC  Z86C8316SSC Z86C8316VSC Z86E8316PSC Z86E8316SSC Z86E8316VSC
Z86C8316PEC  Z86C8316SEC Z86C8316VEC Z86E8316PEC Z86E8316SEC Z86E8316VEC
786C84
16 MHz
28-Pin DIP 28-Pin SOIC 28-Pin PLCC
Z86C8416PSC  Z86C8416SSC Z86C8416VSC
Z86C8416PEC  Z86C8416SEC Z86C8416VEC

For fast results, contact your local Zilog sales office for assistance in ordering the part desired.

CODES

Package
P = Plastic DIP

S = Plastic SOIC

Temperature

S=0°Cto+70°C
E =-40°C to +105°C

Example:

Z 86C83 16 P S C

=

Speed
16 = 16 MHz

Environmental
C = Plastic Standard

is a Z86C83, 16 MHz, DIP, 0°C to +70°C, Plastic Standard Flow

Environmental Flow

Temperature
Package
Speed

Product Number

Zilog Prefix

DS97DZ80700
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© 1997 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 document 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,
STATUTORY, IMPLIED OR BY DESCRIPTION,
REGARDING THE INFORMATION SET FORTH HEREIN
OR REGARDING THE FREEDOM OF THE DESCRIBED
DEVICES FROM INTELLECTUAL  PROPERTY
INFRINGEMENT. ZILOG, INC. MAKES NO WARRANTY
OF MERCHANTABILITY OR FITNESS 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 agreement pertaining to such intended use
is executed between the customer 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. 210 East Hacienda Ave.
Campbell, CA 95008-6600
Telephone (408) 370-8000

FAX 408 370-8056

8-52

PRELIMINARY

DS97DZ80700



