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/86233/243

CMOSZ8*8KROM
CONSUMER CONTROLLER PROCESSOR

FEATURES
ROM  RAM Package
Part Kbytes bytes /O Information
736233 8 237 24 28-pinDIP,SOIC,PLCC
786243 8 236 32 40-pin DIP,
44-pin PLCC,
44-pin QFP

B 3.0-to 5.5-Volt Operating Range
B Low-Power Consumption: 40 mW (Typical @5.0V)

B 0°C to +70°C Temperature Range
(—40°C to +105°C Temperature Range Available)

B Three Expanded Register File Control Registers

B Z86C33/C43 Pin and Package Compatible Version
(With Addition of 4K ROM)

B 32 Input/Output Lines (Three with Comparator Inputs)
(786243 Only)

B Vectored, Prioritized Interrupts with Programmable
Polarity

B Two Comparators

B Two Programmable 8-Bit Counter/Timers, Each
with a 6-Bit Programmable Prescaler

B Watch-Dog Timer (WDT)/Power-On Reset (POR)

B On-Chip Oscillator that Accepts a Crystal, Ceramic
Resonator, LC, RC, or External Clock Drive

B RAM and ROM Protect

B Clock Free Watch-Dog Timer (WDT) Reset

GENERAL DESCRIPTION

The Z86233/243 Consumer Controller Processor is a
member of Zilog's Z8% single-chip microcontroller family
featuring enhanced wake-up circuitry, programmable
Watch-Dog timers and low-EMI options. The parts
provide flexible and efficient growth paths for designers

currently using the 4K ROM versions of the consumer
controller devices (Z86C30/C40/C33/C43).

Four address spaces, the Program Memory, Register File,
Data Memory and Expanded Register File (ERF), support
a wide range of memory configurations. Through the ERF,
the designer has access to two additional control registers
which provide extra peripheral devices, I/O ports, and
register addresses.

For applications demanding powerful I/O capabilities, the
786243 provides 32 pins dedicated to input and output.
The Z86233 provides 24 pins dedicated to input and
output. These lines are grouped into four ports with eight
lines each, and are configurable under software control to
provide timing, status signals, or parallel I/O.

With ROM/ROMless selectivity, the Z86243 provides both
external memory and pre-programmed ROM, which en-
ables this Z8 microcontroller to be used in high-volume
applications, or where code flexibility is required.

Note: All Signals with a preceding frontslash, /", are active
Low, e.g., B/W (WORD is active Low); /B/W (BYTE is

active Low, only).

Power connections follow conventional descriptions below:

Connection Circuit Device
Power Ve Vg
Ground GND v

]
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GENERAL DESCRIPTION (Continued)

Output  Input Vee GND XTAL /AS /DS R//W /RESET
A
|
A Machine Timing
Port 3 N 3 ~+— R//RLT
il —| [Instruction Control
RESET
Counter/ |A—
Timers (2) N ALU WD%$OR
FLAGS
Interrupt  A— Prg. Memory
Control N 8192 Bytes
Register 1T
Two Analog | A P.oln‘cer.
Comparators N— Register File Program
Counter
ERF
Z
AN
l N7 N

Port 2 Poto K :> Port 1 *

w38

) Address or /0 Address/Data or /O
(Bit Programmable) (Nibble Programmable) (Byte Programmable)

* Not available on Z86233.
1 Available on Z86243 44-Pin QFP
and PLCC versions only.

Functional Block Diagram
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PIN DESCRIPTION

P25
P26
P27
Po4
P05
Po8B
PO7
VCC
XTALZ
XTALA1
P31
P32
P33
P34
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28
27
26
25
24
23
22
21
20
19
18
17
16
15

NN N N N [ N O N By

P24
P23
P22
P21
P20
Fo3
GND
Po2
PO1
Foo
P30

P37
P35

28-Pin DIP Pin Configuration

P2s 1] 1 28 [
Poe I 2 27 03
P27 I 3 26 [
Po4 [T} 4 25 [
PO5 [ ] 5 24 1
PO6 ] 6 23 1
Po7 I 7 286233 22 O]
vce [ 8 21 ]
XTAL2 I 9 20 [
XTAL1 O 10 19 ]
P31 [y 11 18 ]
P32 [ 12 17 11
P33 1] 13 16 ]
P34 O] 14 15 1

28-Pin SOIC Pin Configuration

P24
P23
P22
P21
P20
P03
GND
P02
PO1
POO
P30

P36
P37

P35

28-Pin DIP/SOIC/PLCC Pin Identification

Pin# Symbol Function Direction
1-3 P25-P27 Port 2, Pins 5,6,7 In/Output
4-7 PO7-P04 Port 0, Pins 4,5,6,7 In/Output

8 Ve Power Supply

9 XTAL2 Crystal Oscillator OQutput

10 XTALL Crystal Oscillator  Input

11-13  P33-P31 Port 3, Pins 1,2,3 Fixed Input
14-15 P35-P34 Port 3, Pins 4,5 Fixed Output
16 P37 Port 3, Pin 7 Fixed Output
17 P36 Port 3, Pin 6 Fixed Output
18 P30 Port 3, Pin 0 Fixed Input
19-21 PO2-POO Port 0, Pins 0,1,2 In/Output
22 GND Ground

23 P03 Port O, Pins 3 In/Output
24-28 P24-P20  Port 2, Pins 0,1,2,3,4 In/Output

POos
Po6
Po7
VCC
XT2
XT1
P31

P04
P27
P26
P25
P24
P23
P22

[y
58
o

. —
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P33
P34
P35
P37
P36

26

25

19

P30

O P21
QP20
O Po3
O GND
O PO2
[ FPO1
1 POO

28-Pin PLCC Pin Configuration
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PIN DESCRIPTION (Continued)

rw [] 1 ~ o 1 /ps

Pes [] 2 30 |] P24

P26 [ 3 38 | ] Pzs

P27 [ 4 37 ] P22

po4 [] 5 36 | ] P2

pos [] 6 35 |1 P20

Pos [] 7 34 | Pos

P14 [] 8 33 |] P13

Ppis [] @ 32 [] P12

po7 [ 10 zs[t)sﬁfs 31 ] GND

vee [ 1 30 [] Po2

P16 [] 12 29 [] P11

P17 [ 13 28 ] P10

XTAL2 [] 14 27 |1 Po1
xTAL1 [] 15 26 | ] Poo

P31 [ 16 25 ] Pao

paz [ 17 24 | ] P3s

P33 [] 18 23 [1] P37

pas [ 19 22 [] Pas

s [ 20 21 ] /RESET

40-Pin DIP Pin Configuration
40-Pin DIP Pin Configuaration

Pin# Symbol Function Direction Pin# Symbol Function Direction
1 R/W Read/Write Output 22 P35 Port 3, Pin 5 Output
2-4 P25-P27 Port 2, Pins 5, 6, 7 In/Output 23 P37 Port 3, Pin 7 Output
5-7 P04-P0O6 Port 0, Pins 4, 5, 6 In/Output 24 P36 Port 3, Pin 6 Output
8-9 P14-P15 Port 1, Pins 4, 5 In/Output 25 P30 Port 3, Pin O Input
10 P07 Port 0, Pin 7 In/Output 26-27 POO-POl Port O, Pins 0,1 In/Qutput
11 Ve Power Supply 28-29 P10-P11  Port 1, Pins 0,1 In/Qutput
12-13 Pl16-P17 Port 1, Pins 6, 7 In/Output 30 P02 Port 0, Pin 2 In/Qutput
14 XTAL2 Crystal Oscillator Qutput 31 GND Ground
15 XTALL Crystal Oscillator ~ Input 32-33 P12-P13 Port 1, Pins 2, 3 In/Qutput
16-18 P31-P33 Port 3, Pins 1, 2, 3 Input 34 P03 Port 0, Pin 3 In/Qutput
19 P34 Port 3, Pin 4 Output 35-39 P20-P24 Port 2, Pins 0,1,2,3,4 In/Output
20 /AS Address Strobe Qutput 40 /DS Data Strobe Qutput
21 /RESET Reset Input
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cmmon 22 uw.- c = o
ffaaboclane®
HinininlininlinisEninEn \
d 68 5 4 3 2 1 44 43 42 41 40
P21 [] 39 [] P30
P22 [] ® 38 [] P36
P23 ] o 37 [ P37
P24 [] 10 36 ] P35
ms [ 1 35 [] /RESET
736243
NG ] 12 SLOG 34 [0 R/RL
R [ 13 33 [] /A8
pes [} 14 32 [ P34
P2s [ 15 31 [ P33
P27 [ 16 30 [ Paz
Ppo4 O 17 23 1 P31
\ 18 19 20 21 22 23 24 25 26 27 28 /
I o N N [y N N [ N N N [y N By B
n O < w0 0 9 ~ o T
£ faasn Q Q4xa lg' Fg:'
% X
44-Pin PLCC Pin Configuration
44-Pin PLCC Pin Identification
Pin# Symbol Function Direction Pin# Symbol Function Direction
l GND Ground 27 XTAL2 Crystal Oscillator Output
2 GND Ground 28 XTALI1 Crystal Oscillator Input
3-4 P12-PI13 Port 1, Pins 2,3 In/Output 29-31 P31-P33 Port 3, Pins 1,2,3 Input
5 P03 Port 0, Pin 3 In/Output 32 P34 Port 3, Pin 4 Output
6-10 P20-P24 Port 2, Pins 0,1,2,3,4 In/Output 33 /AS Address Strobe Qutput
11 /DS Data Strobe QOutput 34 R/RL ROM/ROMless select Input
12 N/C Not Connected 35 /RESET Reset [nput
13 R/W Read/Write Output 36 P35 Port 3, Pin 5 QOutput
l4-16  P25-P27 Port 2, Pins 5,6,7 In/Output 37 P37 Port 3, Pin 7 Qutput
17-19 PO4-P0O6 Port 0, Pins 4,5,6 In/Output 38 P36 Port 3, Pin 6 Output
20-21 Pl4-Pl5 Port 1, Pins 4,5 In/Output 39 P30 Port 3, Pin O Input
22 PO7 Port 0, Pin 7 In/Output 40-41 POO-PO1 Port 0, Pins 0,1 In/Output
23 Ve Power Supply 42-43 P10-P11 Port 1, Pins 0,1 In/Output
24 Vi Power Supply 44 P02 Port 0, Pin 2 In/Output
25-26  Pl16-P17 Port 1, Pins 6,7 In/Qutput
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PIN DESCRIPTION (Continued)
[= ) « o o o N - O - O
NP aiacbeaace
N
33 32 31 30 29 28 27 26 25 24 23
Parl_11 34 22 [_TT __]P30
P22 [ L1 35 21 T P36
P23 1 36 20 11 ] P37
P24] 11 37 S - —
/DS | L1 38
. - o 786243 18 1 ] /RESET
QFP 17 I 1 __]R/RL
RIAW L1 40 16 [T —J/A8
P25 [ |l 41 15 [T P34
P26 11 42 14 [ TT—]P33
P27 [ L1 43 O SO o —
PO4 [ L1 44 12 TIP3t
12 34587 8941 J
N O < 0NN OO W N N
S W SR S A A W
> > E 3
44-Pin QFP Pin Configuration
44-Pin QFP Pin Identification
Pin# Symbol Function Direction Pin # Symbol Function Direction
1-2 P05-P06 Port 0, Pins 5,6 In/Output 21 P36 Port 3, Pin 6 Output
3-4 P14-P05 Port 1, Pins 4,5 In/Output 22 P30 Port 3, Pin O Input
5 PO7 Port 0, Pin 7 In/Output 23-24 POO-PO1 Port 0, Pin 0,1 In/Output
6-7 Ve Power Supply 25-26 P10-P11 Port 1, Pins 0,1 In/Qutput
8-9 P16-P17 Port 1, Pins 6,7 In/Output 27 P02 Port 0, Pin 2 In/Output
10 XTAL2 Crystal Oscillator Output 28 GND Ground
11 XTAL1 Crystal Oscillator Input 29 GND Ground
30-31 P12-P13 Port 1, Pins 2,3 In/Output
12-14 P31-P33 Port 3, Pins 1,2,3 Input
15 P34 Port 3, Pin 4 Output 32 P03 Port 0, Pin 3 In/Output
16 /AS Address Strobe Qutput 33-37 P20-24 Port 2, Pins 0,1,2,3,4 In/Output
17 R/RL ROM/ROMless select Input 38 /DS Data Strobe Output
18 /RESET Reset Input 39 N/C Not Connected
19 P35 Port 3, Pin 5 Output 40 R/IW Read/Write Qutput
20 P37 Port 3, Pin 7 Qutput 41-43 P25-P27 Port 2, Pins 5,6,7 In/Qutput
44 P04 Port 0, Pin 4 In/Output
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ABSOLUTE MAXIMUM RATINGS

Parameter Min Max Units
Ambient Temperature under Bias —40 +105 C
Storage Temperature -65 +150 C
Voltage on any Pin with Respect to V, [Note 1] -0.6 +7 v
Voltage on V, Pin with Respect to V, -0.3 +7 v
Voltage on XTAL1 and /RESET Pins with Respect to V. [Note 2] -0.6 Vot v
Total Power Dissipation 1.21 w
Maximum Allowable Current out of V 220 mA
Maximum Allowable Current into V| 180 mA
Maximum Allowable Current into an Input Pin [Note 3] —600 +600 LA
Maximum Allowable Cuirent into an Open-Drain Pin [Note 4] -600 +600 LA
Maximum Allowable Qutput Curent Sinked by Any YO Pin 25 mA
Maximum Allowable Output Current Sourced by Any I/O Pin 25 mA
Notes:

[1] This applies to all pins except XTAL pins and where otherwise noted.
[2] There is no input protection diode from pin to V.

[3] This excludes XTAL pins.

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

Notice:
Stresses greater than those listed under Absolute Maxi- Total power dissipation should not exceed [.21 W for the
mum Ratings may cause permanent damage to the de-  package. Power dissipation is calculated as follows:

vice. This is a stress rating only; functional operation of the

device at any condition above those indicated in the Total Power Dissipation =V x [T~ (sum of I )]
operational sections of these specifications is not implied. +sumof [ (V -V _JxL ]
Exposure to absolute maximum rating conditions for an +sumof (V x1 )
extended period may affect device reliability.

STANDARD TEST CONDITIONS

The characteristics listed below apply for standard test
conditions as noted. All voltages are referenced to Ground. Err?d";f%g‘g”‘c ¢
Positive current flows into the referenced pin (Test Load).

~ 150 pF

®
H
—
Al

Test Load Diagram

CAPACITANCE
T, = 25°C, Vo = GND =0V, { = 1.0 MHz; unmeasured pins returned to GND.

Parameter Min Max

Input capacitance 0 12 pF
Output capacitance 0 12 pF
I/O capacitance 0 12 pF
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DC ELECTRICAL CHARACTERISTICS
TH= ao c T|5|= _400[:
11 to+78°C to+105°C  Typicall1]
Yn Paameter NOtErB] Mn M M Mx @25°C Units Conditions Notes
V,, ClocklnputHighVottage 30v 07V, V. 403 07V, V. 403 18 V  DrivenbyExtemaClockGenerator
55V 07V, V,#03 07V, V. +03 26 V'  DrivenbyExiemalClockGenerator
V,  ClockinputLowVottage 30V GNDO3 02V, GNDO3 02V, 12 V' DrivenbyExiemalClockGenerator
55/ GNDO3 02V, GNDO3 02V, 21  V  DivenbyExiemaClockGeneraor
V,  InputHighVoltage 3V 07V, V. #03 07V, V. 403 18 vV
55V 07V, V403 07V, V. 403 26  V
V. InputlowVoliage 30V GNDO3 02V, GN\NDO3 02V, 11 vV
55V CGNDO3 02V, GNDO3 02V, 16 vV
V,, OuputHighVotage 30V V04 V04 31V l,=20mA 8]
55V V04 V04 48 vV  ,=20mA [8]
V,, Ouput owVoliage 30V 06 06 02 V|, =+40mA [8]
55V 04 04 01 vV o |,=+40mA [8]
V,, OupuiLowVoltage 30V 12 12 03 V| =46mA 8]
55V 12 12 04 Vo =+12mA [8]
V,  ResethputHighVollage 30V 8V, V., 8V, Vi, 18 vV [13]
55V 8V, VM. 8V M. 26 V [13]
V,  ResetihpulowVolage 30V GNDO3 02V, GNDO3 02V, 11 Vv [13]
55V CGNDO3 02V, GNDO3 02V . 16 Vv [13]
V., ResstOuputionVolage 30V 06 06 03 V| =+10mA [13]
55V 06 06 02 vV |,=+t10mA 13
Vo ComparaiorinputOfiset 30V 5 5 10 v [10]
Voltage 55V 5 sy 10 m [10]
I hputleakage 30V 1 i -1 2 ood AV =0VYV,,
55V 1 A 2 0004 A V,=OVV,
L Qutput_eskage 30V -1 1 -1 2 oo |\ VvV =0vVV,
55V 1 i -1 2 o4 AV =0VV,
|, ResetihputCurent 3V 20 130 18 4D 60 A
55V 20 -180 48 480 8 A
l,  SupplyCurent 30V D D 7 mh  @16MHz [4]
55V 5 23] D m  @16MHz [4]
3V 15 5 5 mA @12VHz [4]
55V D D 15 m  @12MHz [4]
l, SarchyCurert 30V 45 45 20 AV =OVV_@16MHz 4]
{Halthdode) 55V 8 8 37 mh V, =0VV_ @16MHz [4]
30V 34 34 15 mh  ClockDivide-by-16@16MHz [4]
55V 70 70 29 mA  ClockDivide-by-16@16MHz [4]
L  SandoyCurrent 30V 8 8 2 1AV, =0V V WDTisnotRurning  [6,11]
(StopModk) 55V 1 0 4 A V,=OVV_ WDTisnotRurring  [6,11]
30V 50 an 3i0 1AV, =0V V_ WDTisRunning [6,11,14]
55V a0 100 60 A V,=OVV_ WDTsRuming  [6,11,14]
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CP96DZ81201
DC ELECTRICAL CHARACTERISTICS (Continued)
T,=0°C T,=-40°C
10+76°C to+185°C Typicall1]

Yn Paameter NOtErB] Mn Mx Mn M @25°C Units Condtions Noies
VE InputCommoniviode 30 GNDO3 VA0V GNDO3 V-5V Vv [10]

VolageRarge 55 GNDO3 VA0V CGNDO3 VA5V v [10]
|, AutolaichLowCurert 30V 8 0 3 1A OV<VV ]

55V 15 D 5 A OV<V<V, 9]
., AuolatchHighCurrent 30V 5 7 3 A OVeV<V, 9]
55V 8 10 6 A OV .V, 9]

V, V. low\Voliage 21 33 28 V  AMHzmexintCLKFreq  [7,15]

ProtecionVoliage 24 34 28 6MHzmexInt. CLKFreq.  [7,14]
V, OuputHigVotage 33V V_04 V04 31 V. |=05mA

(LowEMIMode) 50V V04 V04 48 V| =05mA
V, OupullowVolage 33V 06 06 02 VvV | ,=10mA

{LowEMIMcde) 50v 04 04 01 vV l,,=1.0mA
Notes:
[1] Typicals are at V.. = 5.0V and 3.3V.
[2] GND=0V.

[3] The ¥V, voltage specification of 3.0V guarantees 3.3V 0.3V, and
the V_, voltage specification of 5.5V guarantees 5.0V Z0.5V.
[4] All outputs unloaded, 1/O pins floating, inputs at rail.
[S] CLl=CL2 = 100 pF.
[6] Same as note [4] except inpuls at V.
[7] The V_, 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 XTAL?2 is floating.
[12] Excludes clock pins.
[13] Z86243 Only.
[14] 0°C to 70°C (standard temperature).
[14] —40°C to 105°C (extended temperature).
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AC CHARACTERISTICS
External I/O or Memory Read and Write Timing Diagram
RIW ?(
Port 0, /DM X‘
N
Fory
— Q—ﬁ) o
9) G) -
N y—
Port 1 A7 -AD g D7 - DO IN
(— | ——
0~ — E
/AS j§
| t——————(8 s} ——(5 .
: (’é‘\ |
~ &)
/DS -
(Read) K }
Port1 X A7 -AD D7-Do OUT i
N
(14
| - @ ]
/DS ]ZC
(Write)

External I/O or Memory Read/Write Timing

10
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AC CHARACTERISTICS
External I/O or Memory Read and Write Timing Table
(SCLK/TCLK =XTAL/2)

T =@8°Clo+70°C T.=-4@°Ct0+1085°C
Note[3] 12vz 16vHz 12MHz 16MHz

N Symbal Parameter v, Mn MR M M Mn M Mn Mx Uiils Notes

1 TdAAS) AddressValidio/ASRiseDelay 0 B 5 5 5 rs 2]
5 B 5 D D

2 TdASA)  /ASRissloAddressFoatDalay 30 5 B 5 B s 2]
5 &6 R 3] 5] D rs

3 TASDR  /ASRisetoReadDataReqdVald 30 20 180 20 1 s 12
55 20 180 st 180 rs

4 AS ASLowWidth 30 5 9 D D rs 2
5 B D 5 D rs

5 W AddressHloatio/DSFall 30 0 0 0 0 rs
55 0 0 0 0 rs

6 TR /DS{Read)LowWidih 30 4D 15 a0 15 s (12
55 AaD 135 a0 135 rs

7 TWDSW /DS(White) LowWidth 30 110 0 110 0 N
55 110 2 4] 110 8 rs

8 TISRADR /DSFaltoReadDataReqdVald 30 19 s 19 B s [12
55 120 H 120 H rs

9 THORDS  ReadDamioDSRiseHodTime 30 0 0 0 0 rs 2]
55 0 0 0 0 rs

0 TSR  /DSRisstoAddressAciveDelay 30 & 1) 5 1) rs 2]
5 B D 5 D rs

11 TdSAS  /DSRisoto/ASFalDelay 30 D 5 D 5 rs 2]
5 &6 K 7] &H % rs

2 TRWAS  RWValdio/ASRiseDelay 0 6 5 5 5 rs 2]
5 4 23] 4H D rs

13 TdSRW) /DSRisetoR/WNotValid 30 & 5 5 3 rs 2]
5 & K 7] &H K5 rs

% TDMDSW) WitteDataValidio/DSFal(Write)Delay 30 5 5 5 5 rs [2]
55 B > 5 5 rs

15 TdDSOW)  /DSRisetoWriteDataNotValidDelay 30 46 5 5 &) rs 2]
5 B K 7] 5 D rs

% TADR  AddessVaidioReadDataReqdVald 30 310 20 310 D s 17
55 310 20 310 20 rs

7 TdASDS)  /ASRiseto/DSFalDelay 30 & 5 & 5 s 2]
B & H & &H rs

18 TDIDS  DaklnputSeiuptoDSRise 30 115 & 15 ) s [1,2]
5 b 4] H &) rs

19 TOMAS)  /DMValdio/ASRiseDelay S D 5 D s 2]
55 B D K5 D rs

Notes: Standard Test Load

[1] When using extended memory timing add 2 TpC. All timing references use 0.7 V , for a logic 1 and 0.2 V_ for a logic 0.

[2] Timing numbers given are for minimum TpC.
[3] 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.

11
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AC ELECTRICAL CHARACTERISTICS
Additional Timing Diagram

Clock

Clock
Setup

Stop-Mode
Recovery
Source

o

Additional Timing

12
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AC ELECTRICAL CHARACTERISTICS

Additional Timing Table (SCLK/TCLK = XTAL/2)

T,=8°Cto+76°C

T,=-48°Cto+105°C

U, 12vHz 16MHz 12vHz 16VHz
N Symbal Paameter NDE&G] Mh MH M MR Mn MH M M=u Units Noles
1 1o InpuitClockPeriod 30V 8 [ &5 [ 8 @5 @ s (1]
55V 8 [ &5 [T 8 [ @25 I rs [1]
2 TMCHRC ClockinputRise&Fal Times 3oV 15 15 15 5 s [1]
55V 15 15 15 5 s (1]
3 ™G InpLitClock Width 3oV 4 3 4 3 s [1]
55V 4 3 4 3 s [1]
4 TwlrL TmerinputLowWidth 3oV 100 100 100 100 s [1]
55V 0 0 0 0 s [1]
5 TwlrH TimerlnputHighWidth v 5IpC 5IpC 51pC 5IpC (1]
55V 5IpC SIpC 5IpC SIpC (1]
6 Tpln  TmerlnputPericd 3v  8IC 8IC 8IpC 8IC [1]
55V 8IpC 8lpC 8IpC 8lpC (1]
7 TMn,  TimerlnputRise&FalTimer kY 100 0 100 i s 1]
THin LY 100 100 100 W s 1]
A Twl Int RequestLowTime 30v 100 10 100 10 s [1,2
55V 0 0 0 0 s [12
8 Twh It RequestLowTime v 5IpC SIpC 5IpC SIpC 1.3
55/  5IpC 5IC 51pC 5IC 1.3
9 TwH It RequestinputHighTime v 5IpC SIpC 5IpC SIpC 1.2
55V BIpC SIpC 5IpC SIpC 1.2
10 Twan  STOP-ModeRecoveryWidhSpec 30V P 2 P 2 rs
55V P 2 P 2 rs
1 Tost OsdllatorStartupTime 30V 5IpC 5IpC 5IC 5IpC 4]
55V SIpC 5pC 5IpC 5pC 4]
2 Twad  WaichDogTimerDelayTime D1 DO
BeforeTime-Out 30v 10 10 10 10 m 0 O[5
55V 5 5 5 5 m 0 O[5
3V D D D D m 0 1[5
55V 10 10 10 10 m 0 1[5
30v D 0 D 0 m 1 0[5
55V D D D D m 1 0[5
30v 160 160 160 160 m 1 1[5
55V & O & O m 1 1[5
B T FownerOnResetDelay 3oV 7 A 7 A 7 3 7 &5 ns
58V 3 13 3 13 3 4 3 ¥ s
Notes:

(1]
[2]
[3]
(4]
[5]
[6]

Timing Reference uses 0.7 V__ for a logic 1 and 0.2 V__ for a logic 0.
Interrupt request via Port 3 (P31-P33).
Interrupt request via Port 3 (P30).
SMR-D5 = 0.

Reg. WDTMR, internal RC used.

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.

13
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AC ELECTRICAL CHARACTERISTICS
Additional Timing Table (Divide-By-One Mode, SCLK/TCLK = XTAL)

T=8°Cto+78°C T =-48°Cto+185°C

U, AvMz vz
N Symbol Paameter Notel6] Mn M M My Units Noles
1 TC InputClockPeriod 30V 250 DC D ® rs 1,78
55V 20 e 20 DC rs 1,78
2 TICTHC ClocklnputRise&FallTimes oy 25 5 re 1,78
55V 23] 23] rs 1,78
3 ™C InputClockWidth aov 125 125 s 1,78
55V 125 125 rs [1,7.8]
4 TwiinL Tirmer InputLowWicth aov 100 100 s 1,78
55V 0 0 s 1,78
5 TwirH Tirmer InputHighWidth oV 3C 3C [1,7.8
55V 3pC 3pC 1,78
6 Tplh TimerinputPeriod 3oV 41pC 41pC [1,7.8
55V 4TpC 4TpC 1,78
7 TrTin, Timer InputRise&Fal Timer 3oy 100 100 s [1,7.8
TN 55V 100 100 rs 1,78
A ™ Int ReguestLow Time 3oV 100 100 rs [1,27.8]
55V D D rs 1,278
8 ™ Int ReguestLow Time aov 3eC 3eC 1,378
55V 3pC 3pC 1,378
9 TwH Int RequestinputHighTime aov 3eC 3eC 1,278
55V 3pC 2IpC 1,278
0 Twen STOP-ModeReooveryWidthSpec a0V 12 12 s 4,8
55V 7 7 s 4,8
il Test OsdilatorStariupTime 30V 51pC 51pC 489
55V 5IpC 5IpC 489

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 (P33-P31).

[3] Interrupt request via Port 3 (P30).

[4] SMR-D5 = [, POR STOP mode delay is on.

[S] Reg. WDTMR.

[6] The V., veltage specification of 3.0V guarantees 3.3V 0.3V, and
the V, voltage specification of 5.5V guarantees 5.5V 20.5V.

[7] SMR DI = 0.

[8] Maximum frequency for internal system clock is 4 MHz when
using XTAL divide-by-one mode.

[9] For RC and LC oscillator, and for oscillator driven by clock driver.
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AC ELECTRICAL CHARACTERISTICS
Handshake Timing Diagrams

Data In Data In Valid Next Data In Valid

/DAV
{Input)

Delayed DAV

=}

Gyl

RDY / Delayed RDY T
(Outpui) ﬁ

Input Handshake Timing

Data Out Data Out Valid Next Data Qut Valid

jsﬁtlllnmnnnnnnw\'\'ttIIJnnmnnnnUn\'t

{(
N

/DAV >, Delayed DAV
(Cutput) s

(&)

W

o f ..
RDY / Delayed = RDY a
(Input) |

Output Handshake Timing
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AC ELECTRICAL CHARACTERISTICS
Handshake Timing Table

T =@°Cto+70°C T =-4&Cto+105C
) 12MHz 16vHz 12vHz 16MvHz Data
N Symbal Parameter Notefl,Zl Min MH M M Mn M M Mu  [Direction
1 TsD{DAV) DatahSetupTime 30V 0 0 0 0 N
h5v 0 0 0 0 N
2 ThDIDAV) DatalnHold Time 30V 160 160 160 160 N
K5V 115 115 115 115 N
3 oAV Data AvailableWidth 30V 15 155 1% 15 N
K 110 110 110 110 N
4 TADAVRDY)  DAVFalioRDYFalDelay 30V 160 160 160 160 N
a5V 115 115 115 115 N
5 TdDAVHRDY) DAVRsetoRDYRiseDelay 30V 12D 12D 12D 12D N
a5V & & & & N
6 TAROYODAV)  RDYRisetoDAVFalDelay — 30V 0 0 0 0 N
K5V 0 0 0 0 N
7 TdDODAY) DaimOutioDAVFalDelay 30V P 31 P 31 ar
hsV £ 3 2 3 Qr
8 TDAWFRDY) DAVFalioRDYFalDelay — 30V 0 0 0 0 Qar
K5V 0 0 0 0 Qrr
9 TdRDYODAW RDYFalioDAVRseDelay 30V 160 160 180 160 Qr
K 115 115 115 115 ar
10 AN RDYWidh 30V 110 110 110 110 Qr
a5V & & & & Qr
11 TdRDYdDAY) RDYRisetoDAVFRaIDelry 30V 110 110 110 110 ar
a5V & & & & Qr
Notes:

[1] Timing Reference uses 0.7 V.. for a logic | and 0.2 V. for a logic 0.
[2] The vV _ voltage specification of 3.0V guarantees 3.3V +0.3V and the
V., voltage specification of 5.5V guarantees 5.0V 10.5V.
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PRECAUTIONS

(1) When in ROM Protect Mode, and executing out of
External Program Memory , instructions LDC, LDCI,
LDE, and LDEIL cannot read Internal Program Memory.

When in ROM Protect Mode, and executing out of
Internal Program Memory , instructions LDC, LDCI,
LDE, and LDFI can read Intermal Program Memory.

(2) The device has an oscillator-free reset for the device
pins. When the device is reset from a WDT timeout,
POR, or V_, the reset will force the device pins to their
reset default state even if the oscillator is not running.

(3) The Port 3 outputs are reset to High State after Reset,
except after Stop-Mode Recovery, at which the outputs
remain in the last state.

(4) Extended timing is operable.

(5) PO/PL/P2/P3 is Low-EMI software programmable.

(6) PO/PL/P2 is software programmable for open-drain.

(7) Expanded register PCON is Write Only.

(8) WDTMR is writeable only within the first 60 internal
system clocks after Reset. Afterward, the WDTMR is
write protected.

(9) Device functions down to the V _ threshold. At
temperatures less than 23°C, the V , threshold will rise
to a maximum V_ of 3.6V.

(10) Low EMI is 25 percent of standard pull-down output
driver and 25 percent of standard pull-up
output driver.

(11) There is no clock filter on Reset pin.

(12) Registers FE Hex (SPH) and FF Hex (SPL) are set to
OOHex after any reset.

(13) When Low EMI OSC is selscted (PCONReg Bit D7=0),
the output drive of /DS, /AS, and R/W will also be in low
emi mode.

(14) POIM Reg Bit D4,D3 must be set to 00Hex for Z86233.

17
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