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PRELIMINARY PRODUCT SPECIFICATION

286G47-ROM
Z86E47-0TP

CMOS Z8®8-BIT MICROCONTROLLER

FEATURES

@ 8-8it CMOS Microcontrolier for Consumer Television
Applications, 64-Pin DIP Package

M Low Cost

B Low Power Consumption

W Fast Instruction Pointer - 1.5 us @ 4 MHz
B Two Standby Modes-STOP and HALT

B Low Voltage Detection/Voltage Sensitive Reset
B 35 Input/Output Lines

B On-Screen Display Controller

B All Digital CMOS Levels Schmitt-Triggered
B 16 Kbytes of ROM (ZB6C47)

W 16 Kbytes OTP ROM (ZB6EA47)

B 236 Bytes of RAM

B Two Programmable 8-Bit Counter/Timers each with
6-Bit Programmable Prescaler

B Six Vectored, Priority Interrupts from Six Different
Sources

B Clock Speed up to 4 MHz

B Permanently Enabled
Watch-Dog/Power-On Reset Timer

B 4K x 6-Bit Character Generator ROM
m 160 x 7-Bit Video RAM

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

B Mask Programmabile 128 Character Set Displayed in
an 8-Row x 20-Column Format, 12 x 5 Pixel Character
Cell, Capable of Supporting English, Korean, Chinese,
and Japanese High Resolution Characters.

B Fully Programmable Color Aftributes Including Row
Character, Row Background/Fringes, Frame Back-
Ground/Position, Bar Graph Color Change, and
Character Size.

B Programmable Display Position and Character Size
Control.

B One Pulse Width Modulator (14-Bit Resolution) for
Voltage Synthesis Tuner Control

WM Five Pulse Width Modulators {8-Bit Resolution) for
Picture Control

B Seven Pulse Width Modulators (6-Bit Resolution) for
Audio Control

B Port2(8-Bit Programmabile I/O) and Port 3 (2-Bit Input,
3-Bit Output) Register Mapped Ports

W Port 4 (8-Bit Output), Port 5 (8-Bit LED Drive Output)
and Port 6 (6-Bit Input and Tri-State Comparator AFC
input) Memory Mapped I/O Ports.

GENERAL DESCRIPTION

The Z86C47 and ZB6E47 Digital Television Controllers
(DTC)introduce anew level of sophistication to single-chip
architecture. The ZB6C47/E4T are members of the Z8®
single-chip microcontroller family with 16 Kbytes of ROM
(£86C47), OTP ROM (Z86E47) and 236 bytes of RAM.
Both devices are housed in a 64-pin DIP package, and are

CMOS compatible. Having the ROM/OTP ROM selectivity,
the DTC offers both externalmemory and pre-programmed
ROM which enables the Z8 microcontroller to be used ina
high-volume production application device embedded
with a custom program (customer supplied program).
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Z286CAT/EAT
8-BIT MICROCONTROLLER

GENERAL DESCRIPTION (Continued)

The Z86E47 offers the use of OTP ROM rather than a
preprogrammed mask ROM. This enables the Z8
microcontroller to be used in prototyping, low volume
applications, or where code flexibility is required. Zilog's
DTC offers fast execution, efficient use of memory, sophis-
ticated interrupts, input/output bit manipulation capabili-
ties, and easy hardware/software system expansion along
with low cost and low power consumption. The device
provides an ideal performance and reliability solution for
consumer and industrial television applications.

The Z86C47/E47 architecture is characterized by utilizing
Zilog's advanced Superintegration™ design methodol-
ogy. The devices have an 8-bit internal data path con-
trolied by a Z8 microcontroller, and On Screen Display
(O8D) logic circuits/Pulse Width Modutators (PWM), On-
chip peripherals include two register mapped I/O ports
(Port 2 and Port 3), Interrupt control logic (1 software, 2
axternal and 3 internal interrupts), and a standby mode
recovery input port (Port 3, P30).

The OSD control circuits support 8 rows x 20 columns for
128 kinds of characters. The character color is specified
by row. One of the B rows is assigned to show two kinds of
colors for bar type displays such as volume control. The
QSD is capable of displaying 11 x 15 dot characters.

A 14-bit PWM port provides enough voltage resolution for
a voltage synthesizer tuning system. Seven 6-bit PWM
ports are used for controlling audio signal level. Five 8-bit
PWM ports are used to vary picture levels.

The Z86C47/E47 have 35 I/O pins dedicated to input and
output for DTC applications demanding powerful IfQ ca-
pabilities. These lines are grouped into five ports, and are
configurable under software control to provide timing,
status signals, parallel I/O, and an address/data bus for
interfacing to external memory.

There are three basic address spaces available to support
this wide range of configurations: Program Memory, Reg-
ister File, and Data Memory. The Register File is composed
of 236 bytes of general-purpose register, two I/O Port
registers and 15 control and status registers.

To unburden the program from coping with the real-time
problems such as counting/timing and data communica-
tion, the Z86C47/E47 offers two on-chip counter/timers
with a large number of user selectable modes (Figure 1).

Notes:
All Signals with a preceding front slash, *7', are active Low, e.g.,
B/ (WORD is active Low); /B (BYTE is active Low, only).

Power connections follow conventional descriptions below:

Connection Clrcuit Device
Power Vee Voo
Ground GND Ve
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XTAL1 —— RESET | A—— 16 Kbyt t—- P77
XTAL2 ~=—] Oscillator N— Internal KOM e—m— P2
/RESET ——a={ __WOT - P25
Counter |A— —> Port2 [ P24
Timer__{N— 28 GPU = P23
Counter |A— Core -ttt P02
Timer N t—a P21
P30 — = P20
Pt —= oty |, i E
P34 -4—— |nterrupt N {}
P35 —=— PWM 1
P36 ~— 256 Byte 140t [ PWMA1
P40 <— Register File —— PWM 2
P42 <—— e PIMZ | pwm4
P3<+— o4 o — N pwms | rwms
P44 4— N Port 0 Port 1 —/ 6-bit - P\WM 6
P45 = I——
Pag <— T ?ms-s T ? AD7-0 mm
P47 < ! —= PWMS3
P50 at— PWM 9 ——=- PWM 10
P51 —rf Pw:\?na ——=— PWM 11
P92 <— = B-bit  f—>— PWM12
P53 4— Port 5 N— —=— PWM 13
P54 <4—]
P55 —
P56 <+ lt—— 0SCIN
P57 :,'\ ——= 0SCOUT
P60 — 160 Byte a—— HSYNC
P61 —» A— Character RAM [ On-Screen lee — voyng
T2 J— N Display = \RED
P63 —]  Portf ‘ —== VGREEN
P64 —»f 4 Kbyte - ——» VBLUE
P65 — Character ROM L \BLANK
AFCIN ——»]

Figure 1. Z86C47/E47 Functional Block Diagram
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@ 2l 8-BIT MICROCONTROLLER
PIN CONFIGURATION
PWM5 1 O sab pwMe
PWM4 [ 2 631 pwwm7
PWM3 [] 3 6211 PwMmB
PWM2 [] 4 61 PWM9
PWM1 [ 5 601 PWM10
P35 [ 6 501 PWMI11
Pas [ 7 58 [1 PWM12
P34 ] 8 57[1 PWMI13
P31 [ o 56 |1 P27
P30 [ 10 5511 P26
XAl O 1 54 1 P25
XTaL2 [ 12 531 P24
/RESET [] 13 52[1 P23
Pe0 [ 14 51 GND
GND O 15  zgeca7Eay 501 P22
Pe1 [ 16 490 P2
P2 [ 17 48 vce
vce O 18 470 P20
Pss [ 19 4611 P47
P64 [] 20 451 P46
Pes [ 21 447 P4s
AFCIN [ 22 431 Pa4
Pso O 23 421 P43
P51 [ 24 4 P42
P52 ] 25 40 P#1
P53 ] 26 39 ] P40
P54 O 27 38 VBLANK
P55 ] 28 37 [0 VBLUE
P56 [} 29 36 (1 VGREEN
P57 ] 30 35 VRED
OSCIN [ a1 34 [0 VSYNC
oscouT O 32 33 [0 HSYNC
Figure 2. Z86C47/E47 Mask-ROM/OTP-ROM
Plastic DIP
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PIN IDENTIFICATION
64-pin DIP Z86C47/Z86E47

Pin Name Function Direction
1 PWM5 Pulse Width Moduiator 5 Output

2 PWM4 Pulse Width Modulator 4 Output

3 PWM3 Pulse Width Modulator 3 Qutput

4 PWM2 Pulse Width Modutator 2 Output

5 PWM1 Pulse Width Modulator 1 Output
6,7 P35-P36 Port 3, Pins 5, 6 Qutput

8 P34 Port3, Pin 4 Qutput

9 P31 Port 3, Pin 1 Input

10 P30 Port 3, Pin 0 Input

11 XTALA1 Crystal Oscillator Input

12 XTAL2 Crystal Oscillator Gutput
13 /RESET System Reset Input

14 P&0 Port 8, Pin 0 [nput

15 GND Ground lnput

16 P61 Port 6, Pin 1 Input

17 P62 Port 8, Pin 2 Input

18 Ve Power Supply Input
19-21 P63-P65 Port6,Pins 3,4,5 input

22 AFC,, AFC Voltage Leve! input
23-30 P50-P57 Port5,Pins0,1,2,3,4,5,6,7 Output
31 0sC,, Video Dot Clock Osc Input

32 OSCyr Video Dot Clock Osc Cutput
33 HSYNC Horizontal Sync Input

34 VSYNC Vertical Sync input

35 Vred Video Red Output
36 Vgreen Video Green Output
37 Vblue Video Blus Output
38 Vblank Video Blank Output
39-46 P40-P47 Port4,Pins0,1,2,3,4,5,6,7 Output
47 P20 Port 2, Pin 0 In/Output
48 Voo Power Supply Input
49,50 P21-P22 Port 2, Pins 1, 2 in/Qutput
51 GND Ground Input
52-56 p23-P27 Port 2, Pins 3,4,5,6,7 InfOutput
57 PWM13 Pulse Width Modulator 13 Cutput
58 PWM12 Pulse Width Modulator 12 OQutput
59 PWM11 Pulse Width Modulator 11 Qutput
60 PWM10 Pulse Width Modulator 10 Qutput
61 PWM9 Pulse Width Modulator 9 Output
62 PWM8 Pulse Width Modulator 8 Output
63 PWM7 Pulse Width Modulator 7 Output
64 PWMB Pulse Width Modulator 6 Output
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@ 2l 8-BIT MICROCONTROLLER
PIN IDENTIFICATION
64-pin DIP Z86E47
Pin Name Function Direction
1 PWMS Pulse Width Modulator 5 Qutput
2 PWM4 Pulse Width Modulator 4 Output
3 PWM3 Pulse Width Modulator 3 Qutput
4 PWM2 Pulse Width Modulator 2 Output
5 PWM1 Pulse Width Modulator 1 Qutput
6-7 P35-P36 Port 3, Pins 5, 6 Qutput
8 P34 Port 3, Pin 4 Output
9 P31 Port 3, Pin 1 Input
10 P30 Port 3, Pin 0 Input
11 XTAL1 Crystal Oscillator Input
12 XTAL2 Crystal Osciliator Qutput
13 JRESET System Reset Input
14 /AS Address Strobe Qutput
15 GND Ground Input
16 /DS Data Strobe Output
17 R//W Read/Write Output
18 Vee Power Supply Input
19 SCLK System Clock QOutput
20-21 P&6-P&7 Fort 6, Pins 6, 7 Output
22 AFC,, AFC Analog Input
23-30 POO-PO7 Port0,Pins 0,1, 2,3,4,5,6,7 Output
31 0sC,, Video Dot Clock Oscillator Input
32 OSC, Video Dot Clock Oscillator Qutput
33 Hsync Horizontal Sync Input
34 Vsync Vertical Sync Input
35 Vred Video Red Output
36 Vgreen Video Green Output
37 Vblue Video Blue Output
38 Vhblank Video Blank Output
39-46 P10-P17 Port1,Pins 0,1, 2,3, 4,5,6,7 Output
47 P20 Port 2, Pin 0 In/Output
48 Vee Power Supply Input
49-50 P21-pP22 Port 2, Pin 1, 2 In/Qutput
51 GND Ground Input
52-56 P23-P27 Port2,Pins 3,4,5,6,7 In/Output
57 PWM13 Pulse Width Modulator 13 Output
58 PWM12 Pulse Width Modulator 12 Output
59 PWM11 Pulse Width Modulator 11 Output
60 PWM10 Pulse Width Modulator 10 Qutput
61 PWM9 Pulse Width Modulator 9 Output
62 PWM8 Pulse Width Modulator 8 Output
63 PWM? Pulse Width Modulator 7 Output
64 PWME Pulse Width Modutator 6 Output
2-6
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286C47/E47
8-BT MICROCONTROLLER

PIN DESCRIPTION

XTAL1, XTAL2 (Time-based input, output, respectively).
These pins connect to the internal parallel-resonant clock
crystal (4 MHz max) osciltator circuit with 2 capacitors to
GND. XTAL1 can also be used as an external clock input.

IAS Address Strobe (output, active Low). /AS is pulsed
once at the beginning of each machine cycle. Address
output 15 through Port 0 and Port 1 for all external pro-
grams. Memory address transfers are valid at the trailing
edge of /AS. Under program control, /AS can be placed in
the high-impedance state along with Port 0 and Port 1,
Data Strobe, and Read/Write.

/DS Data Strobe(output, active Low). /DS is active once for
each external memory transfer. For READ operations, data
must be available prior to the trailing edge of /DS. For
WRITE operations, the falling edge of /DS indicates the
output data is valid.

RIW Read/Write (output, Write active Low). R//W 15 Low
when the DTC is wniting to the external program or data
memory.

SCLK System Ciock (output). SCLK 1s the internal system
clock. It can be used to clock external glue logic.

HSYNC (input, Schmitt-triggered, CMQOS level). Horizon-
tal Sync is an input pin that accepts an externally gener-
ated Horizontal Sync signal of either negative or positive
polarity.

VSYNC (input, Schmitt-triggered, CMOS level}. Vertical
Sync is an input pin that accepts an externally generated
Vertical Sync signal of either negative or positive polarity.

0sC,,, 0SC,,, (Video Oscillator input, output, respec-
tively). Oscillator input and output pins for on-screen
display circuits. These pins connect to an inductor and two
capacitors to generate the character dot clock (typically
around 6 MHz). The dot clock frequency determines the
character pixel width and phase synchronized to HSYNC.

Vblank Video Blank (output). CMOS output, program-
mable polarity. Used as a superimpose controt port to
display characters from video RAM. The signal controls
Y signal output of the CRT and turns off the incoming video
display while the characters in video RAM are superim-
posed on the screen. The red, green, and blue outputs
drive the three electron guns on the CRT directly, while the
blank output turns off the Y signal.

Vblue Video Biue (output). CMOS Cutput of the Blue video
signal (B-Y) and is programmable for either polarity.

Vgreen Video Green (output). CMOS Output of the Green
video signal (G-Y) and is programmabile for either polarity.

Vred Video Red (output). CMOS Qutput of the Red video
signal (R-Y} and is programmable for either polarity.

9944043 0032893 Y4k3
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Z86CATEELY
8-BIT MICROCONTROLLER

PIN DESCRIPTION (Continued)

Port2 (P27-P20). Port 2is an 8-bit port, CMOS compatible,

bit programmable for either input or output. Input buffers  (Figure 3).
are Schmitt-triggered. Bits programmed as outputs may

be globally programmed as either push-pull or open-drain

PAD

B ——— \
e e e
[l
A
Z86CAT/EA7 Port 2
e i (1/0)
e —————
il ——--
J
vee
oD DO—
B
Pe 20
ouT d ? 2
777

N

Note: Input/Output, Tri-State, Open-Drain, Pad Type 5

Figure 3. Port 2 Configuration
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ZB6CAT/EAT
8-BIT MICROCONTROLLER

Port 3 (P30, P31, P34-P36). Port 3, P30 input is read
directly. Anegative edge eventis latched in [RQ3 to initiate
an IRQ3 vectored interrupt if appropriately enabled. An
application could use the IRQ3 interrupt routine to place
the device in STOP mode. A subsequent High on P30
would Initiate a Stop-Mode Recovery. Port 3, P31 is read

directly. A negative edge eventislatched in IRQ2 toinitiate
an IRQ2 vectored interrupt if appropriately enabled. P31
High is signified as the T, signalto Timer1. Port 3, P34 and
P35 are general-purpose output lines. Port 3, P36 can be
used as a general-purpose output or as an output for T, ;
{from Timer1 or Timer2) or SCLK (Figure 4).

I > pas ™
3 P35
3 P36
Z86C47/E4A7
MCU €——— P30 >' Port 3
— P31
./

Note: input Only, Schmitt-triggered, Pad Type 2

vCC Voo
P
PAD
20 Ohm PAD
AN
ouT N

Note: Cutput Only, Pad Type 3

Figure 4. Port 3 Configuration
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PIN DESCRIPTION (Continued)

Port 4 (P47-P40). Port 4 is an 8-bit, CMOS compatible,

Qutput Port (Figure 5).
-
>
L
-
Z86C47/E47 Port 4
- Output
.
-
-
N /
vee
P
PAD
'— 1
ouT } N
/7777
Figure 5. Port 4 Configuration
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ZB6CA7/E47
8-BIT MICROCONTROLLER

Port 5 (P57-P50). Port § is an 8-bit, CMOS compatible,

Output Port. The output ports can directly sink 10mAat 1.5 displays (Figure 6).

)

I —————EN
- Port 5
ZB6C47/E47 Output
e
B —————
| J
vee

PAD

—

ouTt

/777

Figure 6. Port 5 Configuration

Volt V.. They are typically used to drive multiplexed LED
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Z86C47/E4T
B-8T MICRGCONTROLLER

PIN DESCRIPTION (Continued)

Port6 (P65-P60). Port 6 is a 6-bit, Schmitt-triggered CMOS  tors internally
compatible, input port. The outputs of the AFC compara-  ROM mode (F

feed into the Port 6, P66 and P&7 inputs in
igure 7).

Z86C47/EA7

t————————— P61
T EE———
-§——————— P63
f————— P64

- P50 )

e R
P65

Port 6
Input

AFCIN

VCC

20 Ohm

PAD

Figure 7

<G

777

. Port 6 Configuration
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AFC,, (Comparator input port). The input signal is sup-  are internally connected to Port 6, P66 and P67. AFC, is
plied to two comparators with VTH1=2/5 V. and VTH2=  typically usedtodetect AFC voltage levelto accommodate
3/5V,, typical threshold voltage. The comparator outputs  digital automatic fine tuning functions (Figure 8).

VCC

STOP |
P

2R
VCE
P67
+
Internal 1R
Databus
i 20 Ohm PAD
AN~
P66 - AFCIN
+
Internal 2R
Databus
[777

Figure 8. AFC,, Comparator Circuits
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8-BIT MICROCONTROLLER

PIN DESCRIPTION (Continued)

Pulse Width Modulator 1 (PWM). PWM1 is typically used
as the D/A converter for Voltage Synthesis Tuning sys-
tems. Itis a push-pull output. The PWM maximum value is
000CH and the minimum value is 3FFFH. They are loaded
into registers FC12H and FC13H.

Pulse Width Modulator 8-2 (PWM). PWM8-PWM2 are
Pulse Width Modulators Circuits with 8-bit resolution.

Pulse Width Modulator 13-9 (PWM). PWM13-PWMQO are
Puise Width Modulator Circuits with 8-bit resolution.

Note: PWMB-PWM1 can also be individually programmed
as general-purpose outputs, but the output state of these

PWM pins will be inverted from the data ioaded into the
PWM cutput register (FC11H). In either case, for PWMB-
PWM2, the output drivers are 12V open-drain circurts and
PWM1 is push-pull.

/RESET System Reset. Code is executed from memory
address 000C (HEX) after the /RESET pin is set to a High
level. The reset function is also carried out by detecting a
V. transition state (automatic power-on reset) so that the
external reset pin can be permanently tied to V... A low
level on /RESET forces a restart of the device. The /RESET
must be Low for a total of 22TpC for the device to reset

properly.

FUNCTIONAL DESCRIPTION

The Z8 DTC incorporates special functions to enhance the
Z8'’s application in consumer, industrial, and television
control applications.

Pulse Width Modulator (PWM}, The DTC has 13 PWM
channels (Figure 9). There are three types of PWM circuits:
PWM1 (1 channel of 14-bit resolution) typically used for
Voitage Synthesis Tuning, PWMB-PWM2 (7 channels of 6-
bit resolution} typically used for audio level control, and
PWM13-PWMS (5 channels of 8-bit resolution) typically
used for picture level control. PWM8-PWM1 may be used
as general-purpose by programming the PWM mode
register. The PWM control registers are mapped into
external memory and are accessed through LDE and LDEI
instructions.

PWM13-PWM2 are at maximum value {on-times) when all
1s are loaded in their PWM Value registers (and minimum
valuewhen all 0s are loaded). PWM1 has a maximum value
for all Os and minimum for all 1s.

PWM13-PWM2 have open-drain outputs. PWM1 has a
push-pull cutput.

On-Screen Display (OSD). The OSD has a capability of
displaying 8 rows x 20 columns of 128 kinds of characters
for either high resolution (11 x 15 dots) pattern (Figure 10).
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/RESET
S —T AD7-0 AD7-0
i y
XTAL 14-Bit Binary Pt PWM Mod Reg
Down Counter FCith FCA0h
70 70
130 (2]
7-Bit J 4
Upper 7-Bit 13-7
+—» 14-Bit N Gomparator » a
L
AD7-0 ED PWM1 13.7 RS & DFF }— - PWM1 (Push-pul)
Reg Puise
Lower 7-Bit
> Distributer
FG12:3h
i
50 1
N RSFF - —=- PWM2 (Open-drain)
I ED Y : 2
™ &-Bit ] VPX —= Pwm -dral
AD7-0 1 ¥] Comparator RSFF . 3 (Open-drain)
18 i | RSFF et = PWiM4 (Opan-drain)
r_w 4
: : RSFF - |- PWMS (Open-drain)
5
I RSFF ou = PWMB (Open-drain)
6
- RSFE s = PWM? (Open-drain)
7
RSFF > — PWMS (Open-drain)
70
. ]
A 8-Bit RSFF &= PWMZ (Opan-crain)
AD7-0 E:) Comparater _
RSFF = PWM10 (Open-drain)
L RSFF, —= PWMI1 (Open-drain)
RSFF. = PWM12 {Open-drain)
RSEF »~ PWM13 (Open-drain)

Figure 9. Pulse Width Modulator Block Diagram
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FUNCTIONAL DESCRIPTION (Continued)
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The OSD features are as follows:

Character Color: Seven kinds of color are specified
on a row basis.

Character Pixel Size: Four character pixel sizes are
selected for 1HL, 2HL, 3HL, and 4HL Horizontal Line
(HL).

Polarity Selections: Can select active Low or High for
horizontalfvertical sync input and RGB outputs.

Display Position: Can display 64 vertical positions by
4HL units and 64 harizontal positions by a 4 dot clock.

Inter Row Spacing: Inter row vertical line spacing is
set from 2HL to 17HL.

Fade In/Out Control: Fade position canbe determined
in vertical direction.

Bar Line Type Display: One of the rows is selected to
display an analog bar line every haif column by setting
second color with proper character set.

Fringe Function: Fringe off/on.

Background Color: Eight kinds of color including
black background color.

B ON/OFF Control: Character display, backgrounds
are turned on and off.

H Number of Display Characters: 8 rows x 20 columns.

B Character Set: 128, 11 x 15 dots.

Character Generator ROM. The character generator ROM
is organized as 4 Kbytes of 6 bits. The ROM defines
11 x 15 dot characters (Figure 11). The Z86E47 is supplied
with Zilog's own character Generator ROM.

Video RAM. The Video RAM is crganized as 8-row arrays
(21 x 7 bits each, Figure 12). The first location of each row
array contains the attribute for that row. Row attributes
include programmable character color, row background
color and control for background offfon. The next 20 bytes
contain row character data. Each character byte contains
the ASCll code in order to selectone of the 128 displayable
characters. LDE or LDEI instructions are required to ac-
cess the Video RAM (Figure 13).

9984043 0032903 132
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FUNCTIONAL DESCRIPTION (Continued)

Must be 00h
HEX at each pattern

Address

Left Halt o Right Half

~~

FREBESE8R8I883288¢23

=j|o|Oo]|o| =]l ol~|clcilo|lo] =] »|lo]|lololecleololol=]lolololo

Y
(=]
=] =] 1S +|ojo]|=]|=2|o]=2]|=]|~|c|c]o]|=]=|o|lo]lo|2]|o]ajololo]|o]ala
=1 == Q]o]|=|~1e]| =]~ 2|c)o|ol=2]|2|olo|lo|=locl=]ololeclo]olo

Olojojo]o|ojojo|o]o|olole|e]oc|loloelolo|o]|olalelelele]lololelo

l_A_A—A-_s_n._a_n.d_t.;_h_a_n_g_n_n_n-n_so_ao_no-so_n_l..A_A

Sl=w|lo|lolo|=|=|o|o]ojo|=|o]jo|ojo|a]lxw]|ololo]lo|l~lolo]l<x|oclo]l =]~

=
12 ———
13 ]
“ /
15 / -
16
17
18 | ]
19
1A
18
1c
1D
1E
1F 0o
io High Resolution
aF Character Pattem
Ffo High Resolution
FOF Character Pattern
v | smnmen
FFF
MSB 5B
(6-Bit Wide)

Figure 11. Character ROM Configuration
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Hex
Address

FDOO Row 1 Attribute (ROW1_ATTR)
FDO1 Row 1 Column 1 Character Data

FDOZ Row 1 Column 2 Through
FD13 Colurnn 19 Character Data

D14 Row 1 Column 20 Character Data n

FD20 | Row 2 Attribute (ROW2_ATTR)
Fb21 Row 2 Column 1 Character Data

Fo22 Row 2 Column 2 Through
FD33 Column 19 Character Data

FD34 Row 2 Column 20 Character Data

FD40 Row 3 Video RAM Buffer
FD54
FD60 Row 4 Video RAM Buffer
FD74
FD80 Row 5 Video RAM Buffer
FD94
FDAO
Row 6 Video RAM Buffer
FDB4
FDCO Row 7 Video RAM Buffer
FDD4
FDE
0 Row 8 Video RAM Buffer
FDF4
MSB (7 Bits Wide) LSB

Figure 12. Video RAM Configuration

2-19
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FUNCTIONAL DESCRIPTION (Continued)

7 Bits Wide
( ) ROWL oo Cowa
X _ FDAOH [Fheon - BOWS Row? e
X - FDAOH
: FDCOH
X FDEQH
Row 1 Column 1 Character FDOTH [ Fp2tH F0atH | e
Row 1 Column 2 Character FDO2H FD22H [ Fpazn p—— FD81H EDATH —
Row 1 Column 3 Character FDO3H | eposy FO43H | Togan FD82H FDAZH [ FDE1H
Row 1 Column 4 Character FDO4H r0244 | FD4aH — FD83H FDASH [ rocan FDEZH
Row 1 Column 5 Character FDOSH [ rnosy 045t [ e FD84H —yy FDE3H
FOC4H
Row 1 Column & Character  FDOBH { FD26H [ Fpasn e FD85H v FDE4H
Row 1 Column 7 Character  FDO7H | FD27H | Fpa7m FD86H v FOCSH I hEsH
Row 1 Column 8 Character ~ FDOBH [ rpogH T FO67H FD87H e FDG6H FDEBH
Row 1 Column § Gharacter  FDOSH [ g |—— FO68H I—rraen FgA;H FOCTH | —p
Row 1 Column 10 Character  FDOAH | Fpaan LLELE g FDG8H |~oean
FDAAH I FDAH FOASH | Tocen
Row 1 Column 11 Character ~ FDOBH | FD2BH FD4BH | Toegn FD8AH —— FDESH
Row 1 Golumn 12 Character _ FDOCH ["FDCH | g | rpery 1-F228H | rpre FDCAR ™ FoEAR
Row 1 Column 13 Character _FDODH | FO2DH f"¢ppp |eper] FO8CH forrrn FOCBH |
Row 1 Column 14 Character  FDOEH | FD2EH ["rpagh [ rooen 1=oor d FoaDH Eggg: FDECH
Row 1 Column 15 Character ~ FDOFH { FD2FH FD4FH FO6FH FDBEH FDAEH —— FDEDH
Row 1 Golumn 16 Character  FD10H | FD3OH s |0 FOBFH I enarn — FDEEH
Row 1 Golumn 17 Character  FD11H | FD3TH | ppsyy | FDSOH I eon — FDEFH
Row 1 Column 18 Character  FD12H | FD32H ["roson Jo— | FO9MH Ferea —— | FoFoH
Row 1 Column 19 Character  FD13H | FD33H I"Fns3n [ =] F092H Feppor | fDFIH
Row 1 Column 20 Charater _FD14H | FD34H [ ppsay | ——— iiiall e e LA
P ==
MSE . UL p—_—" — FDF3H
tsg | X - FDF4H

Figure 13. Video RAM Map
(Read/Write Registers)
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Program Memory. The Z86C47/E47 program ROMssizeis  passed to the specified vector address. IRQ1 vector is
16K bytes (Figure 14). The IRQ vector table is located in  fixed to VSYNC interrupt request and occurs at the leading
the lower address space. The vector address is fetched  edge of the filtered VSYNC input. Program memory starts
after the corresponding interrupt and program control is  at address 000C (HEX) after reset.

Hex Hex
Address Address
0000 IRQO (High Byte) [ 0SD Control (OSD_CNTRL) FCOO \
0001 IRQO (Low Byte) Verticai Position (VERT_POS) FCO1
0002 VSYNC IRQ1 (High Byte) Horizontal Position (HOR_POS) FC02
0003 VSYNG IRQ1 {Low Byte) Display Attribute (DISP_ATTR) FCO3
0004 P31 IRQ2 (High Byte) Row Space (ROW_SPACE) FC04
0005 P31 IRQ2Z {Low Byte) Fade Position (FADE_POS) FCO5
0008 P30 IRQ3 (High Byte) Bar Line Control (BAR_CNTRL) FCO6
0007 P30 IRQ3 (Low Byte) Bar Position (BAR_POS) FCa?7
0008 T0 IRQ4 (High Byte)
0009 T0 IRQ4 (Low Byte)
PWM Mode (PWM_MODE)} FC10
000A T1 IRQS (High Byte)
0008 1105 (Low B PWM Qutput Port (PWM_OUT) FC11
ow Byte
000G ( &) PWM1 High 6-Bit (FWM1_HI) FG12
. Reset Start Address PWM1 Low 8-Bit (PWM_LO) FC13
On-chip Program ROM PWM2 6-Bit Reglster (PWM2 FC14
1FFF (8K Byte) ‘ olster )
PWM3 6-Bit Register (PWM3) FC15
2000 PWM4 6-Bit Registar (PWM4) FC16
4 Reserved m——r——
FBFE PWMS5 6-Bit Register (PWMS) FC17
o0 PWMS6 6-Bit Register (PWM6) FC18
L y 0 PWM?7 6-Bit Register (PWM7) FC19 Writ
fite
o Memary Mapped PWMB 6-Bit Register (PWME) |  FC1A Only
F033 PWM9 8-Bit Register (PWMO) FCiB
PWM10 8-Bit Register (PWM10} FCIC
{ Resarved
FCFF PWM11 8-Bit Register (PWM11) FC1D
£D00 PWM12 8-Bit Register (PWM12) FG1E
PWM13 8-Bit Raplister (PWM13) FG1F
L Video Refresh RAM
FDF4
FDF5 Port 4 Output Port (PORT4) FC30 j
d Reserved Port 5 LED Qutput Port (PORTS) FC31
FFFF \ Part 6 Input Port (PORTS) FC32

Figure 14. Z86C47/E47 Program Memory
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FUNCTIONAL DESCRIPTION (Continued)

Memory Mapped Register. All control registers and I/O Hex
ports (except Port 2 and Port 3 and timer, interrupt, flags, Address
and stack pointer control registers are assigned to pro-
gram memory space. Address space FC00 (HEX) con- 00 Port 0 (Internal)
tains OSD control registers, PWM output registers and 01 Port 1 {Internal)
Ports 4, 5, and 6 I/O registers. Two bits of the decoded
AFC,, port are assigned to Port 6 input port. LDE and LDE! 02 Port 2 (P2)
instructions are required to transfer data between the 03 Port 3 (P3)
Register File and the Memory Mapped Registers. o
Reglster File. A total of 253 byte registers are imple- GeneRrgI i'sf:e“r;pose
mented inthe Z8 core. Address 00 (HEX), 01 (HEX) and FO g
(HEX) are reserved. The ZB6C47 register file consists of EF
two I/O Port registers, 236 general-purpose registers and Fo Reserved
15 controland status registers (Figure 15). The instructions
can access registers directly or indirectly with an 8-bit F1 Timer Mode (TMR)
addressfield. This also allows short 4-bit register address- F2 Timer/Counter1(T1)
ing using the Register Pointer. In the 4-bit mode, the
register file is divided into sixteen working-register groups, F3 T Prescaler (PRE1)
each occupying 16 continucus locations. The Register F4 Timer/Counter (T0)
Eointer.addresses thg starting location of the active work- F5 T0 Prescaler (PREQ)
ing-register group (Figure 16).
F6 Port 2 Mode (P2M)
Note: Register Bank EO-EF is only accessed through a F7 Port 3 Mode (P3M)
working register and indirect addressing modes.
F8 Port 0-1 Mode (POTM)
See Figure 17 (Z86C47/E4T7) for the register file reset Fo Interrupt Priority Reg (IPR)
conditions.
FA Interrupt Request Reg (IRQ)
FB Interrupt Mask Reg (IMR)
FC Condition Flag (FLAGS)
FD Register Painter (RP)
FE Stack Pointer High (SPH)
FF Stack Pointer Low (SPL)
Figure 15. Register File Configuration
2-22
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7 16 r5 rd dr2 M r0 R253

(Register Pointer)
The upper nibble of the register file address
provided by the register pointer specifies
the active working-register group.
/' FF
o e e R15to RO
> FO
e f—p  *
o e e ] .
1 A "
1 . 1
I . ]
= . The lower nibble
. of the register
. - - file address
———— Sgecnfne:d Vélorkmg -—— provided by the
S egisier Group instruction points
2F to the specified
o e e ] register.
20
1F
=== —— Register Group 1 R15 to RO
10
OF )
Register Group 0 R15to R4
———»—' e ——
IO Ports R3to RO
00

Figure 16. Register Pointer

223
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FUNCTIONAL DESCRIPTION (Continued)

28 STANDARD CONTROL REGISTERS
RESET CONDITtON
|07|Ds|05|D4 EE] o1 foo]

REGISTER
REGISTER POINTER — - 1 1 L 1 R TR R T
I7]5I5|4|3|2]1Iu| % FE GPR yjujujujujuuju
% FD RP ujujujuquljuqugu
Working Register
Group Pomter | Must be 0" % FC FLAGS ufufvfufufufulu
% 8 IMR ojujujujujujuiju
% FA IRQ ololojojojojojo
% F9 PR ujuojujuiuvjuiupu
%F8 POIM oltp1(op1114§041
%7 P3M ojojajojojojojga
% FB PZM ISR RIEERE RN ER R
% F5 PREO ypulujujuljuijuijo
% F4 T0 Ul ujuujujugu
Z8 Reg. File %E3 PREY ufulufufulu]e]o
YWFF % F2 T vjuyjujujujujuju
%FO %H T™MR ojojojejojojo]o
% FO Reserved
e
RIF
Reserved
%0OF
%00
EXPANDED REG. GROUP (0)
REGISTER RESET CONDITION
Legend.
% (0) 03 P3 Ut gt prjujujuju
U = Unknown
% (3) 02 P2 Ujujuiujujuijugu
Mot A oot Pupiss oy, i s T
and Video RAM registers, Port 4, 5, an
registars are undsfined after resat, » @0 Reserved

Figure 17. Z86C47/E47 Register File Reset Condition
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Stack. Ether the internal register file or the external data
memory is used for the stack. A 16-bit Stack Pointer is used
for the external stack, which can reside anywhere in data
memory. An 8-bit Stack Pointer is used for the internal
stack that resides within the 236 general-purpose regis-
ters.

Counter/Timers. There are two 8-bit programmable
counterftimers (TC-T1), each driven by its own 6-bit pro-
grammabie prescaler (PREC and PRE1). The T1 prescaler

can be driven by internal or external clock sources; how-
ever, the TO prescaler is driven by the internat clock only
{Figure 18).

The counter, 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 1s the internal micropro-
cessor clock (XTAL clock/4), or an external signal input
through Port 3, P31. The counterftimers are programmably
cascaded by connecting the TO output to the input of T1.

Internal Data Bus

"l

W;te lL Re*ad

PREO TO
Initial Value [nitial Value Current Value
Register Register Register
Iy I} ]
6-Bit 8-Bit
] 4 e Down = = Down
Internal Counter Counter IRQ4
Clock
Serial /0O
Clock
External Clock +2 . TOUT
P36
Clock
Logic
6-Bit 8-Bit IRQ5
] 4 Down e Down
\ Counter Counter
Internal Clock TT T? l
Gated Clock PRE1 T1 T1
Triggered Clock Initial Value Initial Value Current Value
Register Register Register
TIN P31 | A |
Write Write Read
Internal Data Bus
Figure 18. Counter/Timer Block Diagram
2-25
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FUNCTIONAL DESCRIPTION (Continued)

Interrupts. The DTC has six different interrupts from six  follows: two sources are claimed by Port 3 (P30, P31), one
different sources. These interrupts are maskable and by VSYNC, two by the counter/timers, and one is software

prioritized (Figure 19). The six sources are divided as  triggered only.

IRQ
IRQ
BRI
REEEN
IMR
/
Global A ©
interrupt PR
Enable

interrupt PRIORITY
Request LOGIC

Vector Sslect

Figure 19. Interrupt Block Diagram

2-26
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HALT Mode. The Z86C47/E47 is driven by two internal
clocks, TCLK and SCLK, They both oscillate at the crystal
fraquency. TCLK prowvides the clock signal for the counter-
timers and the interrupt biock. SCLK provides the clock
signal for all other CPU blocks. Halt mode turns off the
internal CPU clock (SCLK) only, but not the XTAL oscilla-
tion. The counter/timers and external interrupts remain
active. The device may be recovered by interrupts, either
external or internally generated. Aninterrupt request must
be executed (enabled) to exit HALT mode. After the
interrupt service routine, the program continues from the
instruction after the HALT.

STOP Mode. The STOP instruction stops crystal oscilla-
tion, thereby stopping both SCLK and TCLK. The device
ceases to operate. The STOP mode can be released by
two methods, The firstmethod is to reset the device. A high
level input condition on Port 3 P30 is the second method.
After releasing the STOP mode by using either one of the
twomethods, program execution begins atlocation %000C
(HEX). To complete an instruction pricr to entering the
standby modes, a NOP instruction has to be placed before
the HALT or STOP instructions. This is required because of

instruction pipelining. i.e.:

FF NOP ; Clear the pipeling
6F STOP ; enter STOP mode
or
FFNOP  ; clear the pipeline
7F HALT  ; enter HALT mode
Notes:

In STOP mode, XTAL2 pin has an internal pull-up on it and QSCOUT has
an internal pull-down. Do not drive XTAL2 with external clock

Clock. The Z86C47/E47 on-chip osciliator has a high-
gain, parallel-resonant amplifier for connection to a crys-
tal, ceramic resonator, or any suitable external clock
source (XTAL1 = Input, XTAL2 = Output). The crystal used
must be an AT cut, parallel resonant, 4 MHz max with a
series resistance (RS) less than or equal to 100 Ohms.

The crystal source is connected across XTAL1 and XTAL2
L/C using the crystal vendor's recommended capacitors
{10 pF < CL < 300 pF, where C1=C2=CL) from each pin
directly to V¢, pin {not to system ground) (Figure 20).

XTAL1 —I>¢ XTAL1
T I
vss 1
XTAL2 -1 XTALZ2
c2
V88 External Clock
Ceramic Resonator
or Crystal
L XTAL1
27uH 6.8K
i XTAL2
33pF —= 33pF
P T MPU
*W§S *V8S
LC Oscillator Circuits
* Connect to VSS pin

and not to system ground.

Figure 20. Oscillator Configuration

9984043 0032913 08k
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FUNCTIONAL DESCRIPTION (Continued)

Watch-Dog Timer (WDT). The Z86C47/E47 is equipped
with a permanently enabled Watch-Dog Timer which must
be refreshed every 12 ms. Failure to refresh the timer
results in a reset of the device. The WDT is permanently
enabled and is initially reset upon POR. Every subsequent
WDT instruction resets the timer. The Watch-Dog Timer
may or may not be enabled during the HALT mode. The
instruction WDT 4F (HEX) enables the timer during HALT.

If the WDH instruction is used and if the HALT mode is not
released and the Watch-Dog Timer is not retriggered (by
the WDT instruction) within 12 ms, a device reset occurs.
The WDT instruction affects the Zero (Z), Sign (S), and
Overflow (V) flags. The WDT does not run during STOP
mode.

V. Voltage Sensitive Reset (VSR). Reset is globally
driven if VCC is below the specified voltage (Figure 21}).

VSR 360

3.40 =

3.20

3.00

2.80

2.60

2.40

80 100 120 140

Temperature
(°C)

Figure 21. Typical Voltage Sensitive Reset vs Temperature

2-28

9984043 0032914 Ti48

Downloaded from Elcodis.com electronic components distributor



http://elcodis.com/

. Z286CA1/ES
N 2iLa5 g-arr MICHOCONTROLLE;
ABSOLUTE MAXIMUM RATINGS

Stress greater than those listed under Absolute Maximum  tions of these specifications is not implied. Exposure to
Ratings may cause permanent damage tothe device. This  absolute maximum rating conditions for extended periods
Is a stress rating only; operation of the device at any  may affect device reliability.

condition above those indicated in the operational sec-

Symbol Parameters Min Max Units Notes
Ve Power Supply Voltage t 0.3 +7 v
| Input Voltage -0.3 Vo +0.3 v

v, Input Voltage -0.3 Ve +0.3 v (1]
v, Output Voltage 0.3 Ve +8.0 v 2]
lon Output Current High -10 mA 1 pin
lon Qutput Current High =100 mA all total
lo QOutput Current Low 20 mA 1 pin
lo. Qutput Current Low 40 mA [3] (1 pinm)
boL Output Current Low, all total 200 mA
T, Operating Temperature T
Ters Storage Temperature -65 +150 °C

Notes:

{1] Pert 2 open-dram 1 Voltage on all pins with respect to GND

[2] PWM open-drain outputs 11 See Ordering Information

[3] Port 5

STANDARD TEST CONDITIONS vDD

The characteristics listed below apply for standard test
conditions as noted. All voitages are referenced to GND.
Positive current tlows into the referenced pin (Figure 22).

RLL

From QOutput
Under Test

Figure 22. Test Load Diagram

CAPACITANCE
T,=25°C, V.= GND = 0V, Freq = 1.0 MHz, unmeasured pins to GND.

Parameter Max Units
Input capacitance 10 pF
Output capacitance 20 pF
O capacitance 25 pF
AFC,, Input capacitance 10 pF

2-29
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DC CHARACTERISTICS
T,=0°Cto +70°C; V= +4.5V to +5.5V; F .= 4 MHz

T,=0°C to +70°C  Typical

Sym  Parameter Min Max @ 25°C Units Conditions
Vi Input Voltage Low 0 02V, 148 v
Vie input XTAL/Osc In Low 007V, 098 V  External Clock Generator Driven
Vi Input Voltage High 0.7 Vg Vee 3.0 v
Vi Input XTAL/Osc in High 0.8V, . 3.2 V  External Clock Generator Driven
Viy Schmitt Hysteresis 0.1V 0.8 v
Vo, Maximum Pull-up Voltage 12 \ (2]
VoL Qutput Voltage Low 0.4 0.16 \ lg.= 1.00MA
0.4 0.19 Vo lg=82mA 1]
0.4 0.19 v lo.=0.75 mA [2]
1.5 1.00 vV ol =10mA[1]
Vo  AFClevelO11In 045V, 1.9 v
Voy  AFClLevel111In 05V, 075V, 312 \
Vou Output Voltage High V04 4.75 Vo l,=-0.75mA
[ Reset Input Current -80 -46 MA V=0V
I Input Leakage -3.0 30 0.01 A OV)V.
o Tri-State Leakage -3.0 3.0 0.02 pA OVV,
lee Supply Current 20 13.2 mA Allinputs at rail; outputs floating
lect 6 32 mA  All inputs at rail; outputs floating
leco 10 0.1 pA Al inputs at rail; outputs floating
Notes:
[1] Port5
[2] PWM Open-Dramn
AC CHARACTERISTICS
Timing Diagrams
— i
XTAL1
TIN
N
i
Figure 23. External Clock
Figure 24. Counter Timer
2-30
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IRQN

N
Figure 25. Interrupt Request n

vee _—

_—

Internal /RESET

External /RESET

Figure 26. Power On Reset

HSYNC
—— @
08C2

Figure 27. On Screen Display
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AC CHARACTERISTICS
T,=0°C 10 +70° C; V.= +4.5V 10 +5.5V; F g = 4 MHzZ

No Symbol Parameter Min Max Unit
1 TpC Input clock period 250 1000 ns
2 TrC,TC Clock input raise and fall 15 ns
3 TwC Input clock width 125 ns
4 TwTinL Timer input low width 70 ns
5 TwTinH Timer input high width 3TpC

6 TpTin Timer input period 8TpC

7 TrTin, TfTin Timer input raise and fall 100 ns
BA TwiL Int reg input low 70 ns
8B TwiL 3TpC

9 TwiH Int request input high 3TpC

10 TdPOR Power-On Reset delay 25 100 ms
11 TdLVIRES Low valtage detect to 200 ns

Internal RESET condition

12 TwRES Reset minimum width 5TpC

13 TdHsOl Hyme Startto Vo stop 2TpV 3TpV Q
14 TdHsOh Hge €Nd 10V start 1TpV "
15 TdwWDT WDT Refresh Time 12 ms

Notes:

[1] Refer to DC Characterstics for details on switching levels.

* Units in nanoseconds

2-32
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SUMMARY
Input/Output Circuits

vCC

20 Ohm PAD

" n

Figure 28. Input Only
(Pad Type 1)

vece

Figure 29. Input Only, Schmitt-Triggered

(Pad Type 2)
vCC
FET
PAD
—1
ouT & % N
777

Figure 30. Output Only
{Pad Type 3)
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SUMMARY ‘
tnput/Output Circuits (Continued)

vCcC

OEN ]
P

PAD
0 e
20
ouT 2
N 4
N
Figure 31. Input/Output Tri-State
(Pad Type 4)
VCC
(o}
PAD

I e

N A

<

Figure 32. Input/Output, Tri-state, Open-Drain

(Pad Type 5)

OEN

Ba
Do)

out O

Figure 33. Qutput Only, Tri-State
(Pad Type 6)

yoo
PAD

1]

P
N
777
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vCC

or —{>o—{[% o

Figure 34. Cutput Only, 12-Volit Open-Drain
{Pad Type 7}

vCC

RPU

20 Ohm
RESET oq +—w— ]

/777

Figure 35. Reset input Circuit
(Pad Type 8)
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SUMMARY
Input/Qutput Circuits (Continued)
VCC
STOP ———cl p
2R
d yee
P&7
+ —
1R zg
20 Ohm PAD
—AA— ]
. g

+L Em

Figure 36. AFC Input Circuit

(Pad Type 9)

Mapping of Symbolic Pad Types to Pin Functions

Pin Name

Pad Type

Notes

XTAL1, OSC,,
XTAL2, OSC,,;

/RESET

4

High gain start, low
gain run amplifier circuit

POO-POT
P10-P17
P20-F27
P30-P31

P34-P36
P40-PA7
P50-P57
P60-P65

AFC,,

PWM2-PWM13

HSYNC, VSYNC

VRED, VBLUE, VGREEN,
VBLANK

PWM1

WWWwM~N| O] MOLWW| PO BRG] @
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AN 2iL05 Z86CATIEAT

8-8IT MICROCONTROLLER

DTC CONTROL REGISTER DIAGRAMS
Port Registers

P2 02H P4 FC30H
o7|os|os|o4|oalog|m|pq o7 |os | os|pa|os|ozdpi| oo
InputOutput Pont OI|J‘1 IEOL?\:SIEO
0 Logic Levei 0 1L£I:Levell
1 Logic Level 1

Figure 40. Port 4 Register
Figure 37. Port 2 Register q egla

(Read/MWrite Only) (Write Only)
PS FC31H
PaM FéH
I-D;IDG|DSID4|D3ID2|D1|DO o7 |os | os | pa] b3 o2 fpi]oo]
Outpat Gontrol |
Input/Qutput Mode 1IL.ggllg Lg:h
Q Output Mode
1 input Mode

Figure 41. Port 5 Register

Figure 38. Port 2 Mode Register {Write Only)
{Write Only)
P3 03H P& FCI2H
b7 06 05 04 [ 03| o2 [ o1 [ o0 | o7 Jos [ o5 [ 04| 03| pz] o1 ] 0o |
TT T TT
Sierhods Racovr it E—— 1)
0 Logic Level 0
P31 Input/T1 {input) 1 Logic Level 1
————_ R e L] Port 6 Comp Input
P4 Outt Por 0
11 V2 thru VCC
P35 Output Port
P35 OutputT1, TO (output)

Resarved (Must be 0)

Figure 42, Port 6 Register
{Read Only)
Figure 39, Port 3 Register
(Read Only P31-P30)
{Write Only P34, 35, 36)

2-37
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DTC CONTROL REGISTER DIAGRAMS
PWM Registers
PWM? UPPER FC12H PWM4 VAL FCI6M
|n7|os|05|n4|os|oz|m [0] [p7]os s ] o4 nslnz|m Do
PWM1 High Syte PWM4 Value
Resarved {Must be 0) Resarved (Must be 0)

Figure 43. PWM 1 High Value
(Write Only)

PWM1 LOWER FC13H
|n7 p6{o5]os|o3}o2]oi]mo

FWM1 Low Byte

Figure 44. PWM 1 Low Value
{Write Only)

PWM2 VAL FC14H
o7 | o6 | 05 04[03|02|o1 )

PWMZ Valuo

Resarved (Must be 0)

Figure 45. PWM 2 Value
(Write Only)

PWM3 VAL FC15H
o7 |os | psJ o4 o3 | o2 fo1 oo

o

PWM3 Valus

Reserved (Must ba 0)

Figure 46. PWM 3 Value
{Write Only)

Figure 47, PWM 4 Value
(Write Only)

PWMS VAL FGiTH
|nr|nelns|m]nalnz|m|nu|

PWMS Valus

Resarved (Must be 0)

Figure 48. PWM 5 Value
(Write Only)

PWM6 VAL FC18H
D7106]D5fD4|D3{02]01 )00

PWME Valug

Ressrved {Must be 0)

Figure 49. PWM 6 Value
(Write Only)

PWMT VAL FG19H
o7 | vs | b5 | 04 ] 03 [ 2|01 ] oo}

PWMT7 Valva

Resarved (Must be 0)

Figure 50. PWM 7 Value
(Write Only)
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PWMa VAL FC1AH PWM12 VAL FC1EH
D7TIDG OS5y Da|D3|D2¢OD1 DOI D7|D6jD5{04] 03| D2]D1]DO

PWMS Value PWM12 Valug

Resarved {Must be D)

Figure 55. PWM 12 Value

Figure 51. PWM 8 Value (Write Only)
(Write Only)
PWM13 VAL FC1FH
PWMO VAL FCIBH |07|Ds|os|n4|ns|02]m[oo]
|nr[ne|ns|n4|na|nz|m|ou|
PWM13 Value
PWM3 Valus
Figure 56. PWM 13 Value Register
Figure 52. PWM 9 Value (Write Only)
(Write Only)
PWM MODE FC10H
PWM10 VAL FC1CH ID7|D6IDSID4ID3[02ID1IDOI
o7{o6|os|palp3|oz]D1]o0
PWM1-8
Mode Gontrol
0 PWM Enabled
PWM10 Value 1 Quiput Port Enabled
Figure 53. PWM 10 Value Figure 57. PWM Mode Register
{Write Only) {Write Only)
PWM11 VAL FC10H PWM QUT FC11H
o7 | os | ps [ p4fpsfoz]ot]oo] Jor]os | os {40302 ] ot ]oo
PWM11 Value Output Contro!
0= Logic Level 1 L pwM 1-8
1= Logic L’“‘;}- Output Control

Figure 54. PWM 11 Value

(Write Only) Figure 58. PWM Port OQutput Register

(Write Only)
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Z86C47/E4T
8-BIT MiICROCONTROLLER

DTC CONTROL REGISTER DIAGRAMS
OSD Registers

0SDC CNTRL FCOOH
| b7] vs] 05] b4] 03] £2] D1] DO]

TT | T

Blanking

HL - Horl J line pariod x4HL
(Must be 1)

Pixel Siza

00x1

D1x2

10x3
11 x4

Sync Polard
Z?wm"’
1 Negative

Reservad (Must be 0)

Figure 59. OSD Contrcl Register
{Write Only)

VERT P0OS FCO1H
[nrlos]ns p4|o3] o201 ] o0

Verhical Posttion Gontrol
x 4 Horizontal Lines

Rasarved (Must be 0)

Figure 60. OSD Vertical Position Register
(Write Only)

HOR POS FGO2H
Dr|Dp60D5]04| D3| D2 D1]D0

h————— Horizantal Position Control
x4 DOT Clocks

Reserved (Must be 0)

Figure 61. OSD Horizontal Position Register
{Write Only)

DISP ATTA FCO3H

|m|na|ns|nafns|nz|m|nu|

| -E— Blue Background
Green Background

Red Background
RGB Pola

0- Positriivt:

1 - Nepative
Reserved (Must bs 0}
Fringe On-Off

0 -0t

1-0n
Background On-Off

Q-0

1-0n
D(I]spla On-0ff

1-0n

Figure 62. OSD Display Attribute Register
{Write Only)

ROW SPAGE FOO4H
for | ve | os | oa]ba|ozfprfoo ]

Imar Row Space

Reserved (Must be )

Fade Direction
0 - Fade Aftar
1 - Fade Before

Fade On-Off
0-0ff
1-0n

Figure 63. OSD Row Space Register

(Write Only)
FADE POS FCO5H
o7 | os | os m|ns|nz|m|nu|

Vertical index

Rasarvad (Must be 0)

Figure 64. OSD Fade Position Register
(Write Only)
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Z86C47/E47
B-8IT MICROCONTROLLER

BAR CNTRL FC06H
|D7|ns|nsln4|03|02]m|no |

FDOOH,FI20H,FDM0H FOBOH,
ROW_ATTR DBOM,FDAOH,FOCOH FOEOH

F
Drjb6|DS| D403 fD2] 01|00
Lo [oe  os o |

T-T -1 —
Row Address L E&\jﬂ Backgrouad Color
Resarvad (Must ba 0) Gresn
Red Bar Color Blus
Green Bar Color Hgvggackuround On-0tf
Blue 8Bar Color 1 0n
Bar Color Enable god Color
Groon
Figure 65. OSD Bar Control Register :""md s
(Write Only) senved (Mist bo 0
Figure 67. ROW_ATTR Register
BAR POS FOOTH {Write Only)
for]os | os|ps]os]o2forfoo]
Bar Coiumn Posttion
Rassrved (Must be 0)
Figure 66. OSD Bar Positlon Register
(Write Only)
DTC CONTROL REGISTER DIAGRA_MS
Z8 Microcomputer Control Register Diagrams
R240 FOH R241 TMR F1H

|D?|06|D&|D4|na|02|m|on|

Ri d (Must bs 0}

Figure 68. Reserved
(FOH)

D7|{D6FDS{ D4 D3q02]D1 D0

T I -L
No Function
L

oad T0

-Disable TD Count
-Enable TO Count

0.

1-

0

1

0 - No Functlon
1-Load T1
0-

i-

Disable T1 Count
Enable T1 Count

TIN Modes

0Q External Clock Input

01 Gate Input

10 Triggar Input
on-rotruo?rable)

11 Trigger inpu
(Retriggerable)

TOUT Modes

11 Internal Clock Out

Figure 69. Timer Mode Register
(F1H; Read/Mrite)

9944043 0032927 b7k
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Z86CHTIEAT
8-8IT MICROCONTROLLER

DTC CONTROL REGISTER DIAGRAMS

Z8 Microcomputer Control Register Diagrams (Continued)

Rz42 T F2H
|o7|us|os|o4|na|oz|n1|Du|

T1 Inltial Valua

an Written)
Flm Hl )256 Deacimal
T1 Cumrent Value
{When Read)

Figure 70. Counter Timer 1 Register
(F2H; Read/Write)

R243 PRE1 F3H
DTlDS o5 | oa | oa]o2] o1 DDI

-L Count Moda

0 T1 Single Pass
1T1 Modulo N

Clock Source
171 Imtern,
0'(I_']‘_l E;dernal Timing Input

Prescaler Medulo
{Range: 1-64 Dacimal
01-00 Hex)

Figure 71. Prescaler 1 Register
(F3H; Write Only)

R244 T0 F4H
o7 {06 | o5 | p4 | pafp2]o1] o0

»

TO Initiai anuu)
Range 1-256 Decimal
i L7

To Currem Valw
(When Read)

Figure 72. Counter/Timer 0 Register
{FAH; Read/Write)

R245 PREQ F5H
D7 |DEF D5} D4 | D3] D2|D1)D00

L Count Mode

070 Single Pass
1 T0 Module-N

Resarvad (Must bé D)

Prascaler Modgl:c il
mal
Dm-'&e) Hex)

Figure 73. Prescaler 0 Register
{FSH; Write Only)

R246 P2M £6H
|D7|Ds|05|04|03|02|n1|00|

P27 - P20 U0 Definition
0 Deafinas Bit a5 Qutput
1 Definas Bit as input

Figure 74 Port 2 Mode Register
(FEH; Write Only)

R247 PIM F7H

D7 {De|D5|D4a|D3fD2}|Dt]D0

g Sar— —— o—— L
- Port 2 Open-Drain
1 Port 2 Push-Puil
Resarved (Must bs 0)
0 P35 - Dutpu\

10 P34 /DM
11 Reserved

0P31 - Input (TIN) P35 - Output (TOUT)

0 P30 - Input

Reserved {Must be 0)

Figure 75. Port 3 Mode Register
(F7H; Write Only)

R248 POIM FBH
lnr DG|D5|04 o3 | 02| b1 { oo

P!? PiOModt
oln ul
10 AD7.
1" Hmmﬂ
External Memory Timing*®
0 Normal

1 Extendad

01 rved
1x A15-A12

Figure 76. Port 0 and 1 Mode Register
(F8H; Write Only)
*(For ZBGE47 only)
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Z86C4TIEST
8- MICROCONTROLLER

R248 IPR F3H
D7{o6|D5{0D4}D3]02]D1]|00

- Interrupt Group Priority
GOORBSONJ
01 C>A>8

101 C>B> A
110 B>A>C
111 Reserved

s |R(11, IRQ4 POy (GrOUP C)
uuﬁnbmmm w0

1 {RO4 > IRQ1

IRQ1, IRG2 Priority {Group B

naﬁnz,moom( v8)

1 IR0 > IRQ2

1RQ3, IRGS5 Priarty (Group A)

0 1R05> IRGS
1 {R03 > IRO5

Resarved (Must be 0)

Figure 77. Interrupt Priority Register
(FAH; Write Only)

R250 IRQ FAH
[o7|os|us|u4[ua|oz|m[no|

L—-— 1RQ - Software only WA
IRQ1 - VSYNG

IRGZ - P31 Input

IRG3 - P30 Inputt

IRQ4 - TO

IRG5-T1

Raserved (Must be 0)

Figure 78. Interrupt Request Register
(FAH; Read/Write)

R251 MR fBH
|m|ns|u5]n4|oa|oz|m|uu]

| T Resorvac (Nist b4 )
1 - Enpbies IRQS - IRQ1

(D1 - 1RQ%)
A (Must be 0)

1 - Enables intarupts

Figure 79. Interrupt Mask Register
(FBH; Read/Write)

R252 FLAGS FCH
DTFDE|DS§D4| 03] D2}|D1]|DO

T
User Fiag F1
User Flag F2

Half Carry Flag
Decimal Adjust Flag
Overflow Flag

Sign Fiag

2Zero Fiag

Cany Fag

Figure 80. Flag Register
(FCH; Read/Write)

R253 RP FDH

D7 J0O6 | DS|D4j D3] 02]D1|D0

I-—— Resarved (Must be 0)

Ragister Pointer

Figure 81. Register Pointer
{FDH; Read/Write)

R254 SPH FEH

D706 05|04 03 D2)01 |00

Stack Pointer Upper
Byts (SP1 &SPlf)p'

Figure 82. Stack Pointer
(FEH; Read/Write)

R255 SPL FFH
|D7|ns[05|n4]|)3[nz]m[onl

Stack Pairter Lowsr
Byte (SP7-5P0)

Figure 83. Stack Pointer
(FFH; Read/MWrite)

9984043 D032929 yyg
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286CA7/E4T
8-81T MICROCONTROLLER

INSTRUCTION SET NOTATION

Addressing Modes. The following notation is used to
describe the addressing modes and instruction opera-
tions as shown in the instruction summary.

Flags. Control register (R252) contains the foilowing six

Symbol

Meaning

IRR

Irr
X
DA
RA
M
R

r
IR

Ir
RR

Indirect register pair or indirect working-
register pair address

Indirect working-register pair only
Indexed address

Direct address

Relative address

Immediate

Register or working-register address
Working-register address only
Indirect-register or indirect
working-register address

indirect working-register address only
Register pair or warking register pair
address

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

Symbol

Meaning

dst

src

cc

@

spP

PC
FLAGS
RP
tMR

Destination location or contents
Source location or contents
Condition code

indirect address prefix

Stack Pointer

Program Counter

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

Interrupt mask register (R251)

flags:

Symbol Meaning

c Carry flag

4 Zero flag

S Sign flag

v Overflow flag

D Decimal-adjust flag
H Half-carry flag

Affected flags are indicated by:

—_

Clear to zero

Set to one

Set to clear according to operation
Unaffected

Undefined

Downloaded from Elcodis.com electronic components distributor
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8-81T MICROCONTROLLER
CONDITION CODES
Value Mnemonic Meaning Flags Set
1000 Always True
0111 Cc Carry C=1
1111 NC No Carry C=0
0110 Z Zero Z=1
1110 NZ Not Zero Z=0
1101 PL Plus 5=0
0101 Ml Minus S5=1
0100 ov Overflow V=1
1100 NOV No Overflow V=0
£110 EQ Equal Z=1
1110 NE Not Equal Z=0
1001 GE Greater Than or Equal (SXORV)=0
0001 LT Less than {SXCRV) =1
1010 GT Greater Than [ZOR(SXORWV)] =0
0010 LE Less Than or Equal [ZOR(SXOR V)] =1
1111 UGE Unsigned Greater Than or Equal C=0
0111 ULT Unsigned Less Than C=1
1011 UGT Unsigned Greater Than (C=0 ANDZ=0)=1
0011 ULE Unsigned Less Than or Equal (CORZ)=1
0000 F Never True (Always False) e
2-45
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@2‘”]5 -8 MICROCONTROLLER
INSTRUCTION FORMATS
CGF, DI, EI, {RET, NOP,
RCF, RET, SCF
One-Bytes instructions
OPC | MODE CLR, CPL, DA, DEC, oPC | MODE ADC, ADD, AND, CP,
sae ] on (s Lomme] S5OV o T ] KT
RR, RAC, SRA, SWAP dst or[111a] dst
[ JP, CALL {Indirect)
dst or[1110] ast | opC | MODE ADC, ADD, AND, CP,
o [T ] RSRSEG S
orC SRP VALUE
VALUE
MODE | OPG D
OPC | MQDE ADC, ADD, AND, CP, src OR| 1110 src
- poy OR, $BC, SUB, TCM, o om0 o=
MODE | OPC LD, LDE, LDE, MODE | oPC w
dstisrc | sro/dst LDG, Lo dsvere | x
ADDRESS
dst/srcl OFC LD
sro/dst or|1110] s | c | OPC »
DAL
dst | opc LD DAL
VALUE
OPC CALL
dstCC | OPC DJNZ, JR DAU
RA DAL
FFH STOPMHALT
6 | 7FH
Two-Byte Instructions Three-Byte Instructions

INSTRUCTION SUMMARY

notation “addr (n)" is used to refer to hit (n} of a given
operand location. For example:

Note: Assignment of a value is indicated by the symbol
"« ". For example:
dst « dst + src dst(7)

indicates that the source data is added to the destination
data and the result is stored in the destination location. The

refers to bit 7 of the destination operand.

2-46
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INSTRUCTION SUMMARY (Continued)
Address Flags Address Flags
Instruction Mode Opcode  Affected Instruction Mode Opcode  Affected
and Operation dst src Byte(Hex) C 2 S V D H and Operation dst src Byte(Hex) C Z S V D H
ADC dst, src T i) % ¥ k %k 0 % INC dst r rE - %k %k k - -
dste—dst +src + C dsteast + 1 r=0-F
R 20
ADD dst, src T o 1 * %k %k k% 0 %k IR 21
dste—dst + src
INCW dst RR AQ -k ok ok - -
AND dst, src + 5] - % % 0 - - dst«dst + 1 IR Al
dste-dst AND src
IRET BF * %k ok % k %k
CALL dst DA D6 - - - - - - FLAGS«@SP;
SP«SP-2 IRR D4 SP«SP + 1
@SP«PC, PC«@SP;
PCedst SP&SP + 2,
IMR(7 )1
CCF EF ¥ - - - - -
CeNOT C JP cc, dst DA ¢cb - - - - - -
if cc is true c=0-F
CLR dst R BO - - - - - - PC«dst IRR 30
dste0 IR B1
JR cc, dst RA cB - - - - - -
COM dst R 60 - % % 0 - - if cc is trus, c=0-F
dste-NOT dst IR é1 PC«PC + dst
Range: +127,
CP dst, src t Al ® %k k %k - - -128
dst - src
LD dst, src r im ¢ - - - - - -
DA dst R 40 % %k %k X - - dstesrc r R 8
dste-DA dst IR 41 R r 9
r=0-F
DEC dst R 00 - % ¥k ¥ - - r X c7
dste—dst - 1 IR 01 X r D7
4 Ir E3
DECW dst RR 80 - % %k %k - - Ir r F3
dstedst - 1 IR 81 R R E4
R 1R ES
1]} 8F = - - - - - - R IM E6
IMR(7)e-0 IR M E7
IR R F5
DJNZr, dst RA A - - - - - -
rer—1 r=0-F LDC dst, src r Irr C2 - - - - - -
ifr=0
PC+—PC + dst LDCI dst, src ir Irr C3 - = = = -
Range. +127, dste—sre
-128 rer +1;
rrerr + 1
El OF - - - - - -
IMR(7)1
HALT 7F - - - - - -

9984043 0032933 97T
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@ 2“.“5 88T MICROCONTROLLER

INSTRUCTION SUMMARY (Continued)

Address Flags Address Flags
Instruction Mode Opcode  Affected instruction Mode Opcode  Affected
and Operation dst src Byte(Hex) C 2 S V D H and Operation dst src Byte(Hex) C Z S VD H
NOP FF - ==-- - - STOP 6F - - - - - -
OR dst, src T q ] - % %0 - - SUB dst, src + 2[ ] ® oKk ok ok 1 %
dstedst OR src dstedstesrc
POP dst R 50 - - - - - = SWAP dst R FO X %k % X - -
dst@SP; IR 51 _n IR F1
SP«SP + 1 I 2
«SP +
PUSH src R 70 - - - - - -
SP«SP -1, R 71 ‘TCM dst, src t 6] ] - % % 0 - -
@SPesrc (NOT dst}
AND src
RCF CF 0 - - - - =
Ce0 T™ dst, src 1 71 - % ¥ 0 - -
dst AND src
RET AF - - - - - =
PC«@SP; WDH 4F - X X X - -
SP+SP + 2
WDT 5F - X X X - -
RL dst R a0 ® ok ok ok - -
o) IR 91 XOR dst, src t B[ 1 - % % 0 - -
dste-dst
XOR src
RLC dst R 10 ok ok ok - -
_EI IR 11
g t These instructions have an identical set of addressing modes, which
are encoded for brevity. The first opcoda nibble is found in the instruction
set table above. The second nibble is expressed symbolically bya { ]'
RR dst R E0 * ok ok ok - - in this table, and its value is found in the following table to the left of the
5] IR E1 applicable addressing mode par.
For example, the opcode of an ADC instruction using the addressing
RRC dst R co ¥ ok ¥ K ~ - modes 1 (destination} and Ir {source) is 13.
KW 1
e} R ¢1
SBC dst, src t 3[ } % %k k % 1 % Address Mode Lower
dstedstesreeC dst src Opcode Nibble
SCF DF 1 - - - - - r r (2]
Ce1
r Ir [3]
SRA dst R DG * % ¥ 0 - -
IR D1 R R (4]
oy B
kx R IR [s]
SRP src Im 31 @ - - - - - -
RPesrc R IM (6]
IR IM [7]
2-48
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OPCODE MAP
Lower Nibbie (Hex)
) 1 2 3 4 5 6 7 8 0 A B c 1] E F
65 65 65 65 | 105 | 105 | 105 | 105 | 65 65 |12ros5i2i100] 65 [12100] 65
0 |pec |pEc | ADD | ADD | ADD | ADD | ADD | ADD | LD LD |DJINZ | JR LD JP INC
R1 Rt | r,r2 | i, e2 {R2,R1|1IR2, R R1, IM] IR, M| r1, B2 | 12, R1 |11, RA {cc, RA [r1,IM Jec, DA
6.5 65 65 65 | 105 | 106 ] 105} 105
1 fRc |Rc | Apc | aDc | ADc | aDC | ADC | ADC
Ri IR1 | et,r2 | 1,02 |R2.R1 |iR2, R1| R1,IM]IR1, IM
3 65 65 65 | 105 | 105 ] 105 | 105
2 INC | INC | SuB | suB | suB | suB | SuB | SuB
A1 R1 | rir2 | 12 |R2, RY|iR2, R1) RY, IMLIRY, IM
80 | 6.1 65 65 | 105 | 105 | 105 | 105
3 JP |sRP | sBC | sBc | sBC | sBC | SBC | SBC
IRAT | M r,12 fr1, 2 |R2,R1]IR2, R1} R1, M| 1R1, ™
85 85 6.5 65 | 105 | 165 | 106 | 105 60
4 DA DA | OR OR | OR OR OR | OR WOH
R1 IR1 | ri.r2 | riir2 |R2,R1 1182, R1] R1, IM [ IR1, IM
105 | 105 | 65 65 | 105 | 105 | 106 | 105 6.0
5 POF | POP | AND | AND | AND | AND | AND | AND wOoT
Ri Rt | r.r2 | r1,r2 |R2,R1 |IR2, R1] A1, IM | IR, IM
65 65 65 65 | 105 | 105 | 105 | 105 60
6 |com {com | TCM | TCM | TCM | TCM | TCM | TCM STOP
E R1 R1 | ri,72 | 11,2 | R2, R1 [IR2, R1]| R1, IM | IR, IM
T 10A2 1]12/14.1] 65 66 | 105 [ 105 | 105 | 105 70
o 7 |PUSH|PUSH| ™™ ™ | ™ | ™ ™ ™ HALT
a R2 IR2 | r1,r2 | ri, w2 |R2, A1 )IR2, A1] R1,IM | I1R1, (M
H 105 | 105 | 120 | 18.0 61
E 8 |pecw |DECcW| LDE | LDEI D
8 RR1 R et b2 {irt 2
65 65 | 120 | 180 61
9 AL | AL | LDE | LoEI El
R1 BT o2 rt Jir2, terd
06 | 105 | 65 65 } 105 | 105 | 105 ] 108 140
A INCW | INCW | CP cP cp cP CP | CP RET
RR1 | 1R1 | rtor2 | #1 2 [ R2 R1 [iR2, R1] R1, IM|IRT, IM
65 65 65 65 | 105 | 105 | 105 | 105 16.0
B CLA |cLR | xoR | XOR | XOR | XOR | XOR | XOR IRET
R1 R1 | .2 | 12 {R2, R1 | IR2. R1| R1, IMLIRT, 1M
65 65 | 120 | 180 105 65
¢ RRC | RRC | LDC | LDCI LD RCF
R1 IR1 r1, Ire2 |irt, Ier2 r1,x,R2
65 65 720 | 180 | 200 200 | 105 65
D |sRa |SRA | LDC | LDCI | CALL® CALL | LD SCF
R1 IR | et 2 {irt, 02| IRRY DA |[r2xR1
65 65 65 | 106 | 105 § 105 [ 105 65
E RR RR LD LD LD LD Lb CCF
R1 1R/1 r1,IR2 | R2, R1 |IR2, R1] A1, IM|IR1, IM
. B5 85 6.5 105 ; 60
SWAP | swap LD LD NOP
A1 IR1 i1, 12 A2, IR + ' ' + v '
A v
Y g 'S v
2 3 2 3 1

Bytes per Instruction

Cl;:c“c,::lre Legend:
. Nibble R = 8-bit Address
Execution Pipeline r = 4-bit Address
Cycles l Cycles R1or r1 = Dst Address
R2 or r2 = Src Address
Upper 10.5
Opcode Al CPe Mnemonic Sequence:
Nibble R1,R2 Opecods, First Operand,
Second QOperand
First 8econd Note: Blank areas not defined.
Oparand Operand

*2-byte instruction appears as
a 3-byte instruction

2-49
E3 9984043 0032935 742
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ZOCATIEAT
@ Z'Lm 8-BIT MICROCONTROLLER

(3
a ]
Aloaononoonnnoonoognaononnonononn 4 )
7
b | S c
C ES A
cvinoL | _MILLIMETER INCH
MIN MAX WIN MAX
o000 ooooo0OooooO0ooooouaUuOn A 0.38 107 0ns a42
B “ a2 | 368 | 35¢ | 145 | 133
3 038 | 053 | o8 821
b ! 094 | 109 | 037 | 943
c 023 ] 038 | 009 | ais
D S7.40) 3817 2260 2290
E 1800 | 1930 | 240 | 760
£1 1676 | 17.27 | 660 | .80
[l | = L78 TYP 2470 TYP
T e oA 1930 | 2032 | 760 | 800
ahihlhbhilimiibihiikikhihiahhi L 28 | 38 | 125 | am
—f on 163 19 D65 07S
s 12 | 178 | 040 | 070
- M CONTROLLING DIMENSIONS ¢ INCH

64-Pin DIP Package Diagram

2-50
9944043 0032936 LAY
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6C47/E
A 205 84T MCRoc LR
ORDERING INFORMATION
286CA47/E4A7

4 MHz
64-pin DIP
Z86C4704PSC

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

Package
P = Plastic DIP

Temperature
S =0°Cto +70°C

Speed
04 = 4 MHzZ

Environmental
C = Plastic Standard

Example:
Z 86C47/E47T 4 P S8 C is a Z8BC47/E47, 4 MHz, DIP, 0°C to +70°C, Plastic Standard Flow

Environmental Flow
Temperature
Package

Speed

Product Number
Zilog Prefix

|_|__

2-51
£3 9984043 D032937 515 EB
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