Philips Semiconductors

Product specification

8-bit microcontrollers with OSD
and VST

84C44X; 84C64X, 84C84X

-

. FEATURES
.1 84CXXX kernel

-

8-bit CPU, ROM, RAM, I/O in a single 42-lead shrink
DIL package

Over 80 instructions all of 1 or 2 cycles

29 quasi bidirectional standard 1/0 port lines
Configuration of I/O lines individually selected by mask
External interrupt TO/INTN

2 direct testable inputs T0, T1

8-bit programmable timer/event counter

3 single level vectored interrupts (external,
timer/counter, 12C)

Power-on-reset and low voltage detector
Single power supply

2 power reduction modes: Idie and Stop
Operating temperature range: —-20 to +70 °C.
Silicon gate CMOS fabrication process

—

.2 Derivative features PCA84C640

6K bytes ROM

128 bytes RAM

Multi-master 1°C bus interface

One 14-bit PWM output for VST

AFC input (with 3-bit DAC and comparator)
Five 6-bit PWM outputs for analog controls
Eight port lines with 10 mA LED drive capability
On screen display 2 rows of 16 characters
OSD character set of 64 types

Four programmable display dot sizes
Seven colours for each character

Half dot character rounding
Programmable VSYNCN input polarity
Pragrammable HSYNCN input polarity

LC oscillator for on screen display function with the
84C441, 84C444, 84C641, 84C644, 84C841 and
84C844.

RC oscillator for on screen display function with the

84C440, 84C443, 84C640, 84C643, B4C840 and
B4C843.
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2. GENERAL DESCRIPTION

The 84C440, 84C441, 84C443, 84C444, 84C640,
84C641, 84C643, 84C644, 84C840, B4CB41, 84C843
and 84C844 are 8-bit microcontrollers with On Screen
Display (OSD) and Voltage Synthesized Tuning (VST)
functions. All are members of the 84CXXX
microcontroller family. Although the B4C640 is
specifically referred to throughout this data sheet, the
information applies to all the devices. The small
differences between the 84C640 and the other devices
are specified in the text and also highlighted in Section
12.

The 84C640 comprises the 84CXXX processor core, 6K
bytes mask-programmable program ROM, 128 bytes
RAM, a multi-master 12C bus interface, 2 direct testable
lines, 18 general purpose bi-directional I/O lines plus 11
function-combined l/O lines, one 14-bit and five 6-bit
PWM analog control outputs; AFC input for Voltage
Synthesized Tuning and an On Screen Display facility for
two rows of 16-characters.

Important

This data sheet details the specific properties of the
BAC440, 84C441, 84C443, 84C444, 84C640, 8B4C641,
84C643, 84C644, B4C840, 84C841, 84C843, and
84C844. The shared characteristics of the B4CXXX
family of microcontrollers are described in the 84CXXX
family specification, which should be read in conjunction
with this data sheet.
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4 Kbytes for the 84C440, 84C441, 84C443 and 84C444. 6 Kbytes for the 84C640, 8B4C841, 84C643 and
84C644. 8 Kbytes for the 84C840, 84C841, 84C843 and 84C844.

128 bytes for the 84C440, 84C441, 84C443, 84C444, 84C640, 84C641, 84C643 and 84C644. 192
bytes for the 84C840, B4C841, 84C843 and 84C844.

For use with an LC oscillator; only available with the 84C441, 84C444, 84C641, 84C644, 84C841 and
84C844.

I2C-bus interface not available with the 84C443, 84C444, 84C643, B4C644, B4C843 and 84C844.

Fig.1 Block diagram.

November 1991 3-81



Philips Semiconductors

Product specification

8-bit microcontrollers with OSD

and VST

84C44X; 84C64X; 84C84X

3. ORDERING INFORMATION

EXTENDED TYPE PACKAGE TEMPERATURE

NUMBER PINS PIN POSITION MATERIAL CODE RANGE (°C)
PCAB4C440 42 SDIL plastic SOT270 ~20 10 + 70
PCAB4C441 42 SDIL plastic SOT270 —20t0 + 70
PCA84C443 42 SDIL plastic SOT270 —20to + 70
PCA84C444 42 SDIL plastic SOT270 2010 + 70
PCA84C640 42 SDIL plastic SOT270 -20 1o + 70
PCAB4C641 42 SDIL plastic S0T270 —20t0 + 70
PCABA4C643 42 SDIL plastic S0T270 —20 to + 70
PCA84C644 42 SDIL plastic SOT270 —20to + 70
PCA84C840 42 SDIL plastic S0T270 —20 10 + 70
PCA84C841 42 SDIL plastic S0T270 ~20 10 + 70
PCABAC843 42 SDIL plastic SOT270 ~20 10 + 70
PCAB4C844 42 SDIL plastic SOT270 —20 1o + 70

Note

A 48-lead QFP package will be available shortly.

November 1991
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4. PINNING INFORMATION

DP00 / TDAC [ 1]
DPO1/PWMI [ 2]
DPO2 / PWM2 [ 3]
DPO3 / PWM3 [4|
DPO4 / PWM4 [ 5 |
DPOS / PWMS [ 6 |
P10 [7]

Pt [8]
DP17/AFC [9]

P12 |10

P13 [11]
P14 [12]
Poo [13]
po1 [14]
poz [15]
po3 [16]
P04 [17]
pos [18]
P06 [19]
Po7 [20]
Vss [21]

T

PCAB4C440
PCAB4C443
PCAB4C640
PCAB4C643
PCAB4CB840
PCAB4C843

42] Voo
41] DP10
[40] DPOS / SDA

[39] DPO7/ SCL

38] DP11
[37] DP12
[36] DP13

[35] INT/ T0

34] DP14

[33] RESET

[32] xTAL2 (OUT)
[31] xTAL1 (iN)
[30] TEST /EMU
[29] 71

28] oosc

[27] vsYNCN
[25] HSYNCN
25] voB

[24] vows

23] vowz/ DP15

22] VOW1/DP16

MCD172

Fig.2 Pinning diagram; 84C440; 84C443;
84C640, 84C643, 84C840 and 84C843

DPO0 / TOAC [ 1 |
DPO1 / PWM1 [2 ]
DPO2 / PWM2 [ 3 |
DP03 / PWM3
DP04 / PWM4 %
DPOS5 / PWMS [ 6 |
P10 [7]
P11 [8]

DP17/AFC [9]

P12 [10

P13 [11]
P14 [12]
Poo [13]
po1 [14]
po2 [15]
P03 [16]
P04 [17]
Pos [18]
Pos [19]
P07 [20]
Vss [21]

PCAB4C441
PCAB4C444
PCAB4C641
PCAB4CB44
PCAB4C841
PCAB4CB44

42] Vpp
[41] DP10

[40] DPOs / SDA

[30] P07/ SOL

[38] DP11
37] DP12

36] P13

[35) INT/ To

34| T

33) AESET

32] xTAL2 (OUT)
[31] XTAL1 (N}
[30] TEST/EMU
23] DOSC2

% DOSC1

127] VSYNCN
[26] HSYNCN
25] vos

24] vowa

23] vowz / DP15

[22] vows s DP16

Fig.3 Pinning diagram; 84C441; 84C444,
84C641, 84C644, 84CB41 and 84C844

MCD171

November 1991

3-83



Philips Semiconductors Product specification

8-bit microcontrollers with OSD

and VST 84C44X; 84C64X; 84C84X

Table 1 Pin description - 84C440; 84C443; 84C640, 84C643, 84C840 and 84C843

SYMBOL PIN DESCRIPTION

DPO0.0/TDAC 1 Derivative Port 0 : quasi-bidirectional 1/O line or 14-bit DAC PWM

DPO.1 to DPO.5/ 2t06 Derivative Port 1 : quasi-bidirectional I/O lines or 6-bit DAC PWM

PWM1 to PWMS5

P1.0to P1.4 7,8,10t0 12 Port 1: quasi-bidirectional /O lines

P0.0 to PO.7 1310 20 Port 0: quasi-bidirectional I/O port

DP1.7/AFC 9 Derivative Port 1 : quasi-bidirectional /0O line or comparator input
with 3-bit DAC

DP0.6/SDA 40 Derivative open drain I/O port or 12C-bus data line

DP0.7/SCL 39 Derivative open drain I/O port or 12C- bus clock line

INT/TO 35 External interrupt or direct testable line

DP1.0to DP1.4 41, 38, 37, 36, 34 | Derivative Port 1: quasi-bidirectional /O lines

DP1.5 to DP1.6/ 23, 22 Derivative Port 1 : quasi-bidirectional I/O lines or character video

VOW?2 to VOW1 output

RESET 33 Initialize input, active low

XTAL2, XTAL1 32, 31 Oscillator output or input terminal for system clock

TEST/EMU 30 Control input for testing and emulation mode. Ground for normal
operation.

T1 29 Direct testable pin and event counter input

DOSCA 28 Connection to RC oscillator of OSD clock

VSYNCN 27 Vertical synchronous signal input

HSYNCN 26 Horizontal synchronous signal input

vOoB 25 Blanking output

vOwW3 24 Character video output of OSD

Vgs 21 Ground terminal

Voo 42 Power supply terminal
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Table 2 Pin description - 84C441; 84C444; 84C641, 84C644, 84C841 and 84C844

SYMBOL PIN DESCRIPTION

DP0.0/TDAC 1 Derivative Port 0 : quasi-bidirectional I/O line or 14-bit DAC PWM

DP0.1 to DP0.5/ 2106 Derivative Port 1 : quasi-bidirectional I/O lines or 6-bit DAC PWM

PWM1 to PWMS

P1.0to P1.4 7,8,10t0 12 Port 1: quasi-bidirectional I/0 lines

P0.0 to P0.7 13to0 20 Port 0: quasi-bidirectional I/O port

DP1.7/AFC 9 Derivative Port 1 : quasi-bidirectional /O line or comparator input
with 3-bit DAC

DP0.6/SDA 40 Derivative open drain I/O port or I2C-bus data line

DPO0.7/SCL 39 Derivative open drain /O port or 12C-bus clock line

INT/TO 35 External interrupt or direct testable line

DP1.0to DP1.3 41, 38, 37, 36 Derivative Port 1: quasi-bidirectional I/0 lines

DP1.5 to DP1.6/ 23,22 Derivative Port 1 ; quasi-bidirectional /O lines or character video

VOW?2 to VOW1 output

RESET 33 Initialize input, active low

XTAL2, XTAL1 32,3 Oscillator outputinput terminals tor system clock

TEST/EMU 30 Control input for testing and emulation mode. Ground for normal
operation.

™ 34 Direct testable pin and event counter input

DOSC1/DOSC2 28, 29 Connections to LC oscillator of OSD clock

VSYNCN 27 Vertical synchronous signal input

HSYNCN 26 Horizontal synchronous signal input

VOB 25 Blanking output

VOW3 24 Character video output of OSD

Vs 21 Ground terminal

Voo 42 Power supply terminal
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5. RESET

The RESET pin is used as an active low input to initialize

the microcontroller to a defined state. The Reset Yoo
configuration is shown in Fig.5.

L . R <100 k2
The Power-on-reset circuit monitors the voltage level of

Voo If Vpp remains below the internal reference voltage —
level V,,, (typically 3.6 V), the oscillator is inhibited. When RESET [ [
Vo rises above V,,, the oscillator is released and the

internal reset is active for a period of t, (typically 50 ps).

- C

Three modes of Power-on-reset are possible:

— wooi7 VSS
1. An external RESET signal is applied during power-on.

2. if VDD rises above the minimum Operaﬁon Voltage F|g4 External components for RESET p'n
before time period t, is exceeded, no external

components are necessary, (See Fig 6).

3. External components are required if V has a slow
rise time, such that after the time period (1, + ;) has
elapsed the supply voltage is still below the minimum
operation voltage (V,,.). See Figs 7 and 4. In order to
ensure a correct reset operation the time constant
RC must be 2 8t,qp.

] bD
oscillator

inhibit
t

POWER r
Vm' — ON
RESET 1r

$ RESET
intemnal

0 Vss

MLAB51

Fig.5 Reset configuration.
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Voo

VDD Vref

Vss

Voo

RESET /
Vss
-— 1d —
OSCILLATOR
N . MCD240
~——— oscillator start up time¢ ———
Fig.6 Reset with fast rising Vp,p.

Yoo

Vmin

Voo Vref

Vss

"Vpp

RESET DD
without
extemal

" Vg

—— tv'e' —— 1d —

—_— V

RESET oo

with

external /

Vss

RC281y =~——
DD

OSCILLATOR

le————————— oscillator start up time ———————» MCD241

Fig.7 Reset with slow rising V.
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6. ANALOG CONTROL; 6-BIT PWM DACs

Five PWM outputs are available for analog control
purposes e.g. volume, balance, brightness, saturation
efc. The block diagram of a typical 6-bit PWM DAC is
shown in Fig.8. Each PWM output can generate pulses
of programmable length that have a repetition frequency
of foww/64, (where fouy = fx74./3). The polarity of all five
PWM outputs is selected by the state of the polarity
control bit (P6LVL). Setting P6LVL to a logic 1 inverts all
five PWM outputs. If the state of P6LVL is a logic 0, then
the PWM outputs are not inverted. The PWM outputs
PWM1 to PWMS, share the same pins as the Derivative
Port lines DPQO.1 to DPO0.5. The PWM output function, for
individual pins, is selected by setting the relevant PWM
enable bit (PWMxE) to '1’. The Derivative Port function is
selected by setting the relevant PWMNXxE bit to '0’.

A DC voltage proportional to the PWM control setting
may be obtained by connecting an integrating network to
each of the PWM outputs (see Fig.9). The analog value
Is calculated by multiplying the ratio of the high time and
the repetition time of the pulse, by V,,.

The high time of any PWM outputis: t,q, = t, x PWMDL.

where: t, = 3/f,;,, and PWMDL is the decimal value of
the contents of the PWM data latch.

The repetition time of any PWM output is: t; = t; x 64

Therefore, the analog output voltage is:
V, = (PWMDL/64) x V,

November 1991
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DPOx data
fowm | 6-BIT PWM DATA LATCH 170
PWMnE
oF—
6-BIT DAC PWM o o Oj
CONTROLLER 5 ] | o o o {] oPOX / PWMx

PeLVL +— polanty control bit

MCD178

Fig.8 Block diagram; 6-bit PWM DAC.

63

L decimal value PWM data latch

MCD175

Fig.9 PWM output patterns (P6LVL = 0).

November 1991
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7. VST CONTROL; 14-BIT PWM DAC

The PCAB4C640 has one 14-bit PWM DAC output with a
resolution of 16384 levels for Voitage Synthesized
Tuning. The PWM DAC is shown in Fig. 10 and consists
of the following:

e two 7-bit DAC interface latches
» one 14-bit DAC data latch

* 14-bit counter

¢ puise control

The 14-bit counter is continuously running and is clocked
by {,. The period (1) of the clock is 3/, .

The repetition time for one complete cycle of the 14-bit
counter is: t, = t, x 16384.

The repetition time for one cycle of the lower 7-bits of the
counteris: t,, = t, x 128.

Therefore, the number of t,,, periods in a complete cycle
tis: N =t,x 16384/t, x 128 = 128

In order to ensure correct operation, data latch VSTH is
loaded first and then data latch VSTL. The contents of
VSTH are used for coarse adjustment; the contents of
VSTL for fine adjustment. At the beginning of the first t,,
period following the loading of VSTL, both data latches
are downloaded into data latch VSTREG. After the
contents of VSTH and VSTL are latched into VSTREG
one t,,, period is needed to generate the appropriate
pulse pattern. To ensure correct DAC conversion two t,,
periods should be allowed before beginning the next
sequence.

7.1 Coarse adjustment

The coarse adjustment output (QUT1) is reset LOW
(inactive) at the start of each t,,, period. It will remain
LOW until the time t, x (VSTH + 1) has elapsed and then
will go HIGH and remain so until the next t,, period
starts.

November 1991

7.2 Fine adjustment

Fine adjustment is achieved by generating additionai
puises at the start of particular sub-periods. These
pulses have a width of t,. The subperiod in which a pulse
is added is determined by the contents of VSTL data
latch. Table 3 gives the subperiod numbers at the start of
which an additional pulse is generated, depending on the
bit in VSTL being '0’. When more than one bitis ‘0" a
combination of additional pulses are generated. For
example if VSTL = 1111010 additional pulses will be
given in subperiods 16, 48, 64, 80 and 112; this is
iliustrated in Fig.12.

If VSTH = 0011101, VSTL = 1111010 and P14LVL =0,
then the TDAC output is as shown in Fig. 13.

Table 3 Additional pulse distribution

LOWER 7 ADDITIONAL PULSE IN
BITS (VSTL) SUBPERIODS tg0y
11 1110 |64

111 1101 |32, 96

111 1011 | 16, 48, 80, 112

111 0111 | 8, 24, 40, 56, 72, 88, 104, 120

110 1111 | 4,12, 20, 28, 36, 44,52, 60 .... 116, 124

101 1111 |2, 6, 10, 14, 18, 22, 26, 30, .... 122, 126

o111 1111

1,3,6,7,9,11,13,15,17, ... 125,127
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= >
l} J'MOV instruction” i{L

DATA LATCH VSTH DATA LATCH vSTL |eQY instruction
A7 A7
{
DATALOAD
TANG Pl SE LOAD DAC DATA LATCH VSTREG
A7 L7
y A
COARSE PWM FINE
2N [outt out 2
palarity ) ADD
control bit a Q

’ —3_8:1—1 +—» TDAC output
P14aLVL

Q14-8 Q7-1
14-BiT COUNTER —— fy

MCD177

Fig.10 Block diagram: 14-bit PWM DAC.

) i ! tsubn tsup127
r R e —

e

MCD313
1o x (VSTH+1)

Fig.11 Coarse adjustment output (Outt).
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I |
I L

subo lsub16 'sub32 subaa tsubs4 tsubso tsub9s tsub112 tsub127

e T S B L T S SRS R
. 1 I .
o I | ] | .
o | | Il | I I |

———

MCD314
VSTL
Fig.12 Fine adjustment output (Out2).
l'
|
f |
subo sub16 'suba2 subas tsub64 tsub80o sub96 tsubi12 tsub127

e e L B e

oo [1__ MM Tl Tl M. JL__IT
outz2 | ﬂ n J J " J

TDAC '_rl.__m__ﬂ__m__m__m__ﬂ__m___ﬂ

MCD315

Fig.13 TDAC output.
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8. AFC INPUT Table 4 Selection of V,,;
The AFC input is used to measure the level of the AFC2 | AFC1 | AFCO Veet Vi (Voo =5.0V)
Automatic Frequency Control signal. This is achieved by v
comparing the AFC input signal with the output of a 3-bit 0 0 0 op X 0.125 0.625V
DAC as shown in Fig.14. DAC analog switches select 0 0 ! Vop X 0.250 1.250V
one of 8 resistor taps connected between Vg and Vgg. 0 1 0 Vo X 0.375 1.875V
Consequently, eight different voitages may be selected 0 1 1 Voo X 0.500 2,500V
(see Table 4). The compare signal AFCC, can be tested
to determine whether the AFC input is higher or lower ! 0 0 Vop X 0.625 3125V
than the DAC level. The AFC input shares the same pin 1 0 1| Vopx0.750 3.750 vV
as the Derivative Port line DP1.7. The AFC function is 1 1 0 Vop X 0.875 4375V
selected by setting the enable bit AFCE to a logic 1. The 1 1 1 Voo 5.000 V
Derivative Port function is selected by setting the AFCE
bit to a logic 0.
> DP17 le———» internal bus
[
L COMPARATOR
DP17/ AFC . EN AFCC
L
3-BIT DAC EN
[ arce [ arct | arco | [ arce | inneriatches
MCD178
Fig.14 AFC circuit.
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9.1/0

Each parallel 1/O port line may be individually configured
using one of three possible /O mask options. The three
1/0 mask options are specified below:-

Option 1:  Standard port with switched pull-up current
source (see Fig. 15).

Option 2: Open drain (see Fig. 16).
Option 3:  Push-pull (output only, see Fig. 17).

Table 5 specifies the possible port option list. When
these devices are used for emulation purposes, in order
to match the piggy back device provided it is
recommended that the port options listed in Table 6 are
used.

VoD
TR3

— =

WRITE PULSE
OUTL / ORL / ANL / MOV TR2
—t
>—
o
DATA BUS D MQ D sa
L] Lo

canstant
current
source

T%;:

p»——1 100 kA

T (typ.)
L [] /0 PoRT

ORL / ANL / MOV

LINE

I
N

IN 7/ MOV

Fig.15 Standard output with switched pull-up current source (Option 1).

7226569
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WRITE PULSE Vop
QUTL / ORL / ANL / MOV

DATA BUS b MQ D sQ

[] /0 PORT
TRI LINE

ORL / ANL / MOV |

\[\I 7226570

IN/ MOV

Fig.16 Open drain type /0O (Option 2).

WRITE PULSE VoD
TR2 TR3
Do— l =
DATA BUS D MQ D so TR4
I L] Lo constant | 100 pA
_ current ’_I (typ.)
sa sooree 1 oUTPUT
TR LINE
| I
ﬂ—— :jwss
ORL/ANL I
72877945

~

IN

Fig.17 Push-pull type output (Option 3).
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Table 5 User mask programmabie port option list

Table 6 Port options for the 84C640 in emulation mode

PORT PIN PORT PIN OPTION
P0.0 13 P0.0 13 1
P0.1 14 P0.1 14 1
P0.2 15 P0.2 15 1
P0.3 16 P0.3 16 1
P0.4 17 P0.4 17 1
P0.5 18 P0.5 18 1
P0.6 19 P0.6 19 1
P0.7 20 P0.7 20 1
P1.0 7 P1.0 7 1
P1.1 8 P11 8 1
P1.2 10 P1.2 10 1
P13 1 P13 1 1
P1.4 12 P1.4 12 1
DPO0.0 1 DP0.0 1

DPO.1 2 DPO.1 2

DPO.2 3 DPO.2 3

DP0.3 4 DPO.3 4

DP0.4 5 DPO.4 5

DP0.5 6 DPO.5 6

DPO.6 40 DPO.6 40 28
DPO.7 39 DPO.7 39 28
DP1.0 41 DP1.0 41

DP1.1 38 DP1.1 38

bP1.2 37 DP1.2 37

DP1.3 36 DP1.3 36

DP1.4 34 DP1.4 34

DP1.5 23 DP1.5 23

DP1.6 22 DP1.6 22

DP1.7 9 DP1.7 9

voB 25. VOB 25

VOw3 24. vOw3 24

Notes

1. DP1.4 available only with the 84C440, 84C443,

84C640, 84C643, 84C840 and B4C843.

2. VOB and VOWS3 pins; Option 1 not available.

3. Each pin can be configured to a High (S) or Low (R)
state after power-on-reset. The required state of

each pin is therefore specified by R or S.

November 1891
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10. ON SCREEN DISPLAY

10.1 Features

« Display format: 2 rows x 16 characters

» Software controlied vertical and horizontal display
position

+ 64 different characters in ROM - mask programmable

» Black box background

s Four programmable display character sizes

» Four programmable character dot matrix sizes:
6x9,8x9,6x130r8x13

¢ Half-dot rounding - for whole screen

¢ 4 from 7 colours possible on screen

» LC oscillator for on screen display function with the
B84C441, 84C444, BACB41, BACE44, B4CB4AY and
84C844.

RC oscillator for on screen display function with the
84C440, 84C443, 84C640, 84C643, 84C840 and
B84C843.

HORIZONTAL DISPLAY POSITION CONTROL

The horizontal position counter is incremented every
08D cycie after the programmed level of HSYNCN
occurs at the HSYNCN pin. The counter is reset when
the opposite polarity of the HSYNCN pulse is reached.

VERTICAL DISPLAY POSITION CONTROL

The vertical position counter Is incremented every
HSYNCN cycle and is reset by the VSYNCN signal.

CLOCK GENERATOR

The clock generator consists of an LC oscillator; the
external LC network being connected across pins 28 and
29, see Fig.20. (The B4C440, 84C443, 84C640, 84C643,
84C840 and 84C843 use an RC oscillator connected
between pin 28 and Vg, see Fig.19). The OSD oscillator
must be externally adjusted to the desired frequency
(decreasing the OSD frequency gives broader
characters). The oscillator is triggered on the trailing
edge of HSYNC when the OSD logic is enabled and
stops on the following leading edge of HSYNC.

(1)

VSYNCN VERTICAL DISPLAY DISPLAY
DISPLAY CHARACTER
CONTROL
POSITION o DATA
—| CcOnTROL MEMORY
HSYNCN
HORIZONTAL fe
| oiseLay | cHaracTer
POSITION ROM
CONTROL
CLOCK C%:‘ATS(?L DISPLAY
GENERATOR | cenerrion CONTROL
(n
voB +
VOW! + L
vOow2
VOW3 «

MCD179

See Figs 19 and 20 for connection of external components.

Fig.18 OSD block diagram.
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10.2 Display data registers

The display data registers consists of a group of 32
derivative registers located at addresses 20H to 3FH
inclusive. The 16 registers located in memory at
addresses 20H to 2FH contain display data for the first
line. The remaining 16 registers located in memory at
addresses 30H to 3FH, contain display data for the
second line. At power-up the contents of the display data
registers are undefined. The format of each Display data
register is shown in Fig.21.

CC1 and CCO - COLOUR CODE

The state of these two bits enable individual characters
to be displayed in one of four colours.

MDO to MD5 - CHARACTER CODE

The character set is stored in ROM and consists of 64
different characters. The selection of each character is
dependent on the state of the 6 bits, MDO to MD5.

10.3 Display control registers

The display control registers consists of a group of 6
derivative registers located at addresses 40H to 45H
inclusive. (See Table 7 Display control registers). Each
register may be read from or written to. After a reset
operation the contents of the display control registers are
zero.

Derivative register OSDCA

This register resides at address 40H.

HLVL - HORIZONTAL SYNCHRONOUS SIGNAL LEVEL

This bit selects the active level of the HSYNCN input
signal. When HLVL is a logic 1, HSYNCN is active HIGH.
When HLVL is a logic 0, HSYNCN is active LOW. See
Fig.23.

Table 7 Display control registers

VLVL - VERTICAL SYNCHRONOUS SIGNAL LEVEL

This bit selects the active level of the VSYNCN input
signal. When VLVL is a logic 1, VSYNCN is active HIGH.
When VLVL is a logic 0, VSYNCN is active LOW. See
Fig.23.

STBY - StanDpBY

This bit is used to enable or disable the OSD facility. If
the STBY bit is a logic 1, the OSD oscillator is disabled.
the STBY bit is a logic 0, the OSD oscillator is enabled
and the OSD facility is available. Before the oscillation
frequency can be adjusted HSYNCN must be HIGH (if
HLVL = 1). Oscillation stops by setting the HSYNCN pin
LOW when HLVL = 1.

f

ROUND - CHARACTER ROUNDING CONTROL

The rounding function generates half dots where the
corners of two dots meet. See Figs 24 and 25. The
rounding function also works with multiple cell
characters. When the Round bit is a logic 1, the rounding
function is selected. When the Round bit is a logic 0, the
rounding function is disabled.

RBLK - RASTER BLANKING CONTROL

When the RBLK bit is a logic 1, the VOB output is driven
high to display the OSD characters on a blank screen.
When the RBLK bit is a logic 0, the VOB output returns
to its normal output state on the trailing edge of
VSYNCN. See Fig.26.

CC34, CC24 and CC14 - CHARACTER COLOUR BITS

These bits are used for colour selection purposes. See
Tables 9 to 14.

ADDRESS REGISTER BIT7 BIT6 BITS BIT 4 BIT 3 BIT 2 BIT 1 BITO
40H OSDCA CC34 CC24 CC14 RBLK | ROUND | STBY VLVL HLVL
41H LINE OA 8201 SZ00 VP05 VP04 VP03 VP02 VPO1 VP00
42H LINE OB BLKO VB0 HPO5 HP04 HPO3 HPO2 HPO1 HP0O
43H osDCB CDTW CDTH CC33 CcCz23 CC32 CC12 CC21 CcC11
44H LINE 1A SZ11 SZ10 VP15 VP14 VP13 VP12 VP11 VP10
45H LINE 18 BLK1 vB1 HP15 HP14 HP13 HP12 HP11 HP10
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DOSC1

MCD173 Vss

Fig.19 RC osciltator (B4C440; 84C443; 84C640;
84C643; 84C840 and 84C843).

ci
+— DOSC1
L1
c2
N | DOSC2

MCD247

Fig.20 LC oscillator (84C441; 84C444; 84C641;
84C644; 84C841 and 84C844).

[ccivsB) [ cco MDs [ MD4

MD3 [ MD2 MD1 [ MDoO(LSB) |

Fig.21 Display data register.

[ ccaamsB) [ ccaa [ cc14 [ RBLK

ROUND | sTBY [ vivL [ HLwss) |

Fig.22 Derivative register OSDCA.

HSYNCN
(VSYNCN)

HSYNCN |
(VSYNCN)

l (HLVL = VLVL = 1)
I (HLVL = VLVL = 0)

«—— characters can be displayed ———» MCD180

Fig.23 VSYNCN and HSYNCN active level.
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ROUND =0 ROUND =1

H — —F El”

MCD181

MCD24

Fig.24 Rounding function. Fig.25 Rounding effect.

RBLK I _________ _—I

VSYNCN I | | l | |
vOB | | I I
oz | | ] | _] |
MCD316
D = normal output

Fig.26 Raster blanking timing RLBK.
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Derivative register LINE 0A
This register resides at address 41H. its contents
determine the character size and vertical position of the VPO
first row of display. HPO ] VP1
- "| RowoCHARACTERS | HO
$Z00 and SZ01 - CHARACTER SIZE K}
The state of these two bits enable one of four possible HP1
character sizes to be selected for Row 0. Character sizes POV} CHARRCTERS
include background.
MCD183
VP00 to VPOS - VERTICAL POSITION CONTROL
The vertical position of the first display row is selected by Fig.28 Display position.
the state of the 6 bits, VP0O to VP05. The line number of
the vertical start position for Row 0 is 4 x (decimal value
of bits VP00 to VP05).
Row 0 and Row 1 must not overlap each other and
therefore VP1 must be greater than or equal to (VPO +
HO0), see Fig. 28. HO is the character height of the
characters in Row 0 and is a function of the number of
dots per character and the state of the Size control bits
SZ00 and SZ01. The four possible character heights are
shown in Table 8.
| szo1(MsB) [ szo0 [ VPos VP04 VPO3 VP02 VP01 [VPOO (LSB)]
Fig.27 Derivative register LINE 0A.
Table 8 OSD character sizes
DATA CHARACTER SIZE DOT MATRIX POINT
VERTICAL HORIZONTAL
SZx1 SZx0 VERTICAL HORIZONTAL
oD 13D 6D 8D

0 0 18H 26H 12T 16T 2H 2T

0 1 36H 52H 247 327 4H 4T

1 0 54H 78H 36T 48T 6H 6T

1 1 72H 104H 48T 64T 8H 8T
Note

H denotes one horizontal line, T denotes one OSDC clock period and D denotes dots per character width/height.
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Derivative register LINE 0B

The Derivative register LINE 0B resides at address 42H.
Its contents determine the horizontal position of the first
row of the display and whether the background and
blanking functions are selected.

BLKO - BLANKING

This bit enables or disables the character display. When
BLKO is a logic 1, the outputs VOW1, VOW2, VOW3 and
VOB are disabled; consequently no characters are
displayed. When BLKO is a logic 1, the outputs VOW1,
VOW2, VOW3 and VOB are enabled and characters are
displayed.

VBO - BACKGROUND

The state of the VBO bit determines whether the
background display is selected or not. If the VBO bit is
set to a logic 1, the characters in this line are displayed
with background. If the VBOQ bit is logic O the background
is disabled and only the character is displayed.

HPO1 to HPO5 - HORIZONTAL POSITION CONTROL

These 6 bits determine the start position of the first
display row. The horizontal position control is only active
during OSDC clock cycles. (See Fig. 28).

The horizontal start position (HP) of Row 0 may be
calculated using:

MCD182

with background without background

Fig.30 Background versus no background.

HP = 4 x (decimal value of bits HP0O to HPQ5) + 5 x (OSD

C periods)

The decimal value of bits HP0O to HPO5 must be greater
than 10. Therefore, HP 2 45 (OSDC clock pulses).

[BLko(MsB)| vBO | HPO5 | HPO4

HP03 HP02 HPO1 [ HPOO (LSB) |

Fig.29 Derivative register LINE 0B.
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Derivative register 0SDCB

The OSDCB register resides at address 43H. The
contents of this register permit the size of the dot matrix
grid to be selected and also enabie four colours from a
possible seven to be chosen for the display.

CDTW - CHARACTER DOT WIDTH CONTROL

The state of this bit determines the dot width of the
character. When the COTW bit is set to a logic 1, the
character width is 6 dots. When the CDTW bitis setto a
logic 0, the character width is 8 dots.

CDTH - CHARACTER DOT HEIGHT CONTROL

The state of this bit determines the dot height of the
character. When the CDTH bit is set to a logic 1, the
character height is 13 dots. When the COTH bit is set to
a logic 0, the character height is 9 dots.

CCXX - COLOUR CONTROL BITS

In every VSYNCN cycle one screen can select any

4 colours from 7 and in addition a blank or black screen.
Colour selection is achieved using bits CC34, CC24 and
CC14in the OSDCA register; bits CC33, CC23, CC32,
CC12, CC21, and CC11 in the OSDCB register and bits
CC1 and CCO from the display data registers. (See Table
9). Bits CC1X control VOW1 (red), bits CC2X control
VOW?2 (green) and bits CC3X control VOW3 (blue).
Combinations of CCV2 and CCV3 control VOW1, VOW2
and VOW3.

In this way every combination of four colours can be
made (black and white can not be displayed at the same
time). Table 11 shows the possible combinations. The
user may choose one colour out of each block. For
example see Tabie 10.

Derivative register LINE 1A

This register resides at address 44H. Its contents
determine the character size and vertical position of the
second row of display.

SZ10 and SZ11 - CHARACTER SIZE

The state of these two bits enable one of four possible
character sizes to be selected for Row 1. Character sizes
include background. See Table B for character size
selection.

VP10 to VP15 - VERTICAL POSITION CONTROL

The vertical position of the second display row is
selected by the state of the & bits, VP10 to VP15. The
line number of the vertical start position for Row 1 is 4 x
{decimal value of bits VP15 to VP10).

Row 0 and Row 1 must not overlap each other and
therefore VP1 must be greater than or equal to (VPO +
HO), see Fig. 28. HO is the character height of the
characters in Row 0 and is a function of the number of
dots per character and the state of the size control bits
SZ00 and SZ01. The four possible character heights are
shown in Table 8.

[cotw MsB)  [cDTH  Jccas  |[cc2s

CC32

lcciz [cca1  [cc11sB) |

Fig.31 Derivative register OSDCB

November 1991

3-103



Philips Semiconductors

Product spscification

8-bit microcontrollers with OSD

and VST

84C44X; 84C64X; 84C84X

Table 9 Character colour control

CccCt cCo vOow1 vow2 vOow3
0 0 ccn CcC21 CC11 + CC21
0 1 CC12 CC12 + CC32 CC32
1 0 CC23 + CC33 cca3 CC33
1 1 CC14 CC24 CC34
Table 10 Example of selecting colours by programming CCxx
CHARACTER DATA CHARACTER OUTPUT PINS
VOW1 (Red) VOW2 (Green) VOW3 (Blue) COLOUR
0 0 0 black
0 0 1 blue (2)
0 1 0 green (3)
0 1 1 cyan
1 0 0 red
1 0 1 magenta (4)
1 1 0 yellow (1)
] 1 1 white

Notes

It VOW1 = Red, VOW2 = Green, VOWS3 = Blue, then using the bit combination CC11:1, CC21:1, CC12:0, CC32:1,
CC23:1, CC33:0, CC14:1, CC24:0, CC34:1 the following colours may be selected.

1. Yellow; (CC1, CCO = 00)
2. Blue; (CC1, CCO=01)

3. Green; (CC1, CCQ0 = 10)
4. Magenta; (CC1, CCO = 11)

[sz11(MsB)|  sZ10

| veis

[ vpi4

[ vpiz | vpi2

[ vei

[ vP10 (LSB) |

Fig.32 Derivative register LINE 1A,
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Derivative register LINE 1B

The Derivative register LINE 1B resides at address 45H.
its contents determine the horizontal position of the
second line of the display (Line 1) and whether the
background and blanking functions are selected.

BLK1 - BLANKING

This bit enables or disables the character display. When
BLK1 is a logic 1, the outputs VOW1, VOW2, VOW3 and
VOB are disabled; consequently no characters are
displayed. When BLK1 is a logic 1, the outputs VOW1,
VOW2, VOWS3 and VOB are enabled and characters are
displayed.

VB1 - BACKGROUND

The state of the VB1 bit determines whether the
background display is selected or not. If the VB1 bit is
set to a logic 1, the characters in this line are displayed
with background. If the VB1 bit is logic 0, the background
is disabled and only the character is displayed. The
visual effect of background versus no background is
shown in Fig.30.

HP11 to HP15 - HORIZONTAL POSITION CONTROL

These 6 bits determine the start position of the second
display line (Line 1). The horizontal position control is
only active during OSDC clock cycles. (See Fig. 28). The
harizontal start position (HP) of Line t may be calculated
using:

HP = 4 x (decimal value of bits HP10 to HP15)) + 5 x (OSD

C periods)

The decimal value of bits HP10 to HP15 must be greater
than 10. Therefore, HP > 45 (OSDC clock pulses)

Character ROM

Character ROM contains the dot character fonts. 13 x 8
dots are reserved for each character, regardless of the
dot matrix size actually selected. The dot matrix grid is
shown in Fig.34.

The document 'How to prepare the character ROM code
for the OSD part of the PCA84C640' is available on
request.

1 2 3 4 5 6 7 8

@£ o N ! W N =

MCD185

Fig.34 Character ROM.

[BLK1(MSB)[ vB1 | HP15 | HP14

HP13 HP12 HP11  [HP10 (LSB) |

Fig.33 Derivative register LINE 1B.
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CHARACTER ROM dot » VOW!
cet ouTPUT
DISPLAY DATA
CONTROL vow2
MEMORY CCo LOGIC
DISPLAY CIRCUIT CCxx .
CONTROL REGISTERS > VOW3
b A,
background control —————> OR —— vOB
MCD184

Fig.35 Colour control.

Table 11 Possible colour combinations

CHARACTER DATA vOow1 vOow2 vOow3
p——— COLOUR
cc1 cco cC11 cC21 CC11+CC21
0 0 0 0 1 blue
0 0 0 1 0 green
0 0 1 0 0 red
0 o] 1 1 0 yellow
Table 12 Possible colour combinations
CHARACTER DATA vOow1 vOow2 vOw3
e ——— COLOUR
cC1 CCo cC12 CC12+CC32 CcC32
0 1 0 0 1 blue
0 1 0 1 0 green
0 1 1 0 0 red
0 1 1 0 1 magenta
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Table 13 Possibie colour combinations

CHARACTER DATA vOow1 vow2 vow3
R COLOUR
CC1 CcCo CC23+CC33 cca3 CC33
1 0 0 0 1 blue
1 0 0 1 0 green
1 0 0 1 1 cyan
1 0 1 0 0 red
Table 14 Possible colour combinations
CHARACTER DATA vOow1 vow2 vow3
COLOUR
cCi cco CC14 CC24 CC34
1 1 0 0 0 black
1 1 0 0 1 blue
1 1 0 1 0 green
1 1 0 1 1 cyan
1 1 1 0 0 red
1 1 1 0 1 magenta
1 1 1 1 0 yellow
1 1 . _ L 1 1 1 white
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11. EMULATION MODE

The emulation mods configuration is shown in Fig.36.

In the emulation mode configuration the PCA84C640's
CPU is disabled and only its derivative logic is active.
The devics is controlled by the PCF84C00 bond-out
chip. The PCA84C640's two derivative ports act as
additional ports for the PCF84C00. The interaction
between the two devices is as follows:

1. During the first machine cycle the PCF84C00 tetches

an instruction from EPROM and then decodes that

instruction.

2. During the second machine cycle the PCF84C00
executes the decoded instruction. If the instruction is
related to the derivative ports then DXALE, DXRDN

and/or DXWRN become active and the PCA84C640

operates as a peripheral of the PCF84C00.

3. Depending on the type of instruction executed during
the second machine cycle the following data transter

happens:

(a) During TS1 data from the EPROM is available
on P0.0 to P0.7 which is then available on
1B0.0 of the PCFB4CO00.

{b) During TS4 data from the PCA84C640 can be
transferred to the PCF84C00.

(c) During TS6 data from the PCF84C00 can be
transferred to the PCA84C640.

address bus

: data bus :

CE

AD - A12

D0 - D7
EPROM

<::} P0.0 - PO.7 PFSEN
<::>P1,0—P1.7 A0 - A12
<::> P2.0- P27 DO - D7
PCF84C00
STFF
——xTAL1 DXALE
RESET DXRD
XTAL2 DXWA
XTAL1 P1.0
RESET P1.1
P12
P13
PCF84C640
<:‘> DPO.0 - DPO.7
P0.0 - PO.7
<:> DP1.0-DP1.7
TEST/EMU

——— |

————+ 5V

MCD317

Fig.36 Emulation mode configuration.
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12. DIFFERENCES BETWEEN THE 84C44X, 84C64X AND 84C84X
Table 15 Differences between the 84C440; 84C441; 84C443 and 84C444
FEATURE 84C440 84C4a41 84C443 84C444
ROM 4 Kbytes 4 Kbytes 4 Kbytes 4 Kbytes
RAM 128 bytes 128 bytes 128 bytes 128 bytes
OSD oscillator RC LC RC LC
general purpose /O lines 18 17 18 17
pin assignment pin 34 =DP14 pin34=T1 pin 34 = DP1.4 pin 34 = T1
pin29=T1 pin29 =DOSC2 |pin29=T1 pin 29 = DOSC2
Register DP1 - pin; bit DP1.4 available not available available not avalilable
Register DP1 - latch; bit DP1.4 available not available avalilable not available
port line DP14 available not available available not available
[2C interface avallable available not available not available
Table 16 Differences between the 84C640; 84C641; 84C643 and 84C644
FEATURE 84C640 84C641 84C643 84C644
ROM 6 Kbytes 6 Kbytes 6 Kbytes 6 Kbytes
RAM 128 bytes 128 bytes 128 bytes 128 bytes
OSD oscillator RC LC RC LC
general purpose I/O lines 18 17 18 17
pin assignment pin 34 =DP1.4 pin34=T1 pin 34 = DP1.4 pin 34 = T1
pin 29 = T1 pin29=D0SC2 |pin29=T1 pin 29 = DOSC2
Register DP1 - pin; bit DP1.4 available not available available not available
Register DP1 - latch; bit DP1.4 available not available available not available
port line DP14 available not available available not available
I2C interface available available not available not available
Table 17 Differences between the 84C840; 84C841; 84CB843 and 84C844
FEATURE 84C840 84C841 84C843 84C844
ROM 8 Kbytes 8 Kbytes 8 Kbytes 8 Kbytes
RAM 192 bytes 192 bytes 192 bytes 192 bytes
OSD oscillator RC LC RC LC
general purpose |/O lines 18 17 18 17
pin assignment pin 34 = DP1.4 pin34 =Tt pin 34 = DP1.4 pin34=T1
pin29=T1 pin 29 = DOSC2 pin29=T1 pin 29 = DOSC2
Register DP1 - pin; bit DP1.4 available not available available not available
Register DP1 - latch; bit DP1.4 available not available available not available
port line DP14 available not available available not available
12C interface available available not available not available
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13. REGISTER MAP

ADDR | BIT7 BIT 6 BIT5 BIT 4 BIT3 BIT 2 BIT 1 BITO | REGISTER
00H prPo7 | DPo6 | DPOS | DPo.4 | DP0.3 | DP0.2 | DPO.1 | DP0.0 |DPOR
(x) R (x) R (x) R (x)R (x) R (x)R (x) R (x)R | (pin)
01H op17 | ori6 | pPi5s [ oPiam | pP13 | DP12 | DP11 | DP1.0 [DPIR
(x) R (x)R {(x) R (x)R () R (x)R (x) R (x)R | (pin)
02H prPo.7 | DPO6 | DPO5 | DPO4 | DPO.3 | DP0.2 | DPO.1 | DP0.O |DPOR
MBW | HRW | MRW | (DRW | MRW | (1)RW | (1)RW | (1) RW | (latch)
03H pP1.7 | pPie | prp1s | pP1an | bPia | DP12 | DP11 | DP10 |[DPIR
MRW | ORW | @RW | )RW | (AW | 1RW | (1)RW | (1) RW | (latch)
10H PWM15 | PWM14 | PWM13 | PWM12 | PWM11 | PWMI0 | PWM1
- ORW | O)RW | (O)RW | (0)RW | (0)RW | (0) RW
11H PwM22 | PWMz24 | PwWM23 | PWM22 | PWM21 | PWM20 |PWM2
ORrRW | @©RW | (0)RW | (0)RW | (0)RW | (0) RW
12H PWM3s | PwM34 | PWM33 | PWM32 | PWM31 | PWM30 |PWM3
- ©RW | ©RrW | @RW | 0)RW | O)RW | 0) RW
13H PWM45 | PWM4a | PwM43 | PwMa2 | PwMat | PWMaD [PWM4
- . ORW | ©RW | 0yrRW | ©RW | ©)RW | (0)RW
14H PWM55 | PWM54 | PWM53 | PWMS2 | PWM51 | PWMS0 | PWMS
- - O RW | (O)RW | (O)RW | (0)RW | (0)RW | (0) RW
15H VST06 | VSTOS | VST04 | vSTo3 | vSTo2 | vSTo1 | vSToo |[vsTL
. ©O)RW | (O)RW | (O)RW | (0)RW | (00 RW | (0) R'W | (0) RW
16H VST13 | vST12 | vST11 | vsST10 | vSTo9 | vSTo8 | vSTO7 |VSTH
©)RW | (OORW | (0)RW | (0)RW | (0)RW | (0) RW | (0) AW
17H AFC2 | AFCH AFCO |AFCO
- . - . - ©0)RW | (0)RW | (0) RW
18H AFCC |[AFcCC
- - - - - - - (x) R
19H SCLE | SDAE | PWMSE | PWM4E | PWM3E | PWM2E | PWM1E | TDACE |DPOE/PWME
©RW | ORW | O)RW | O)RW | ©)RW | (0)RW | (0)RW | (0) AW
1AH AFCE | P14LVL | PsLVL | VOW2E | vOw1E |DP1E/
- O)RW | (0)RW | (0)RW | (0)RW | (0) RW |PWMLVL
20H-3FH | CCt cCo MD5 MD4 MD3 MD2 MD1 MDO |DATA
DISPLAY
(x) W (x) W X)W x) W (x) W (X)W (x) W ()W e
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ADDR BIT?7 BIT6 BITS BIT4 BIT3 BIT 2 BIT 1 BITO REGISTER

40H CC34 CC24 CC14 RBLK ROUND STBY VLVL HLVL |OSDCA
(ORW | ORW | (ORW | O)RW | O)RW | (1)RW | (O)RW | ORW

41H SZ01 SZ00 VPOS VP04 VP03 VP02 VP01 VP00 LINE OA
ORW | @RW | (0)RW | (0)RW | (0)RW | (0)RW | (0)RW | (0) RW

42H BLKO VB0 HPOS HPO4 HPO3 HPO2 HPO1 HPOO [LINE OB
©RW | OVRW | (OORW | (O)RW | O)RW | (NRW | (0)RW | (0) RW

43H CDTW CDTH CC33 CC23 CCaz2 CC12 CcC21 CCv1t |OSsDCB
©)RW | O)RW | O)RW | (0)RW | O)RW | (1)RW | (0)RW | (0) RW

44H SZ11 SZ10 VP15 VP14 VP13 VP12 VP11 VP10 |LINE 1A
ORW | OORW | O)RW | ©)RW | O)RW | (1)RW | (O)RW | (0) RW

45H BKL1 VB1 HP15 HP14 HP13 HP12 HP11 HP10 LINE 1B
ORW | 0)RW | (0)RW | (O)RW | (O)RW | () RW | (0)RW | (0)RW

Notes

1. These bits are not available in the 84C441, 84C444, 84C641, 84C644, 84CB41 and the 84C844.
2. The number within parentheses denotes the initial state; 'x’ denotes don't care.
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14, LIMITING VALUES
In accordance with the Absolute Maximum System (IEC 134)

SYMBOL PARAMETER MIN. MAX. UNIT

Voo supply voltage range *1-0.3 +7.0 Vv

Vi all input voltages ~-0.3 Vop+03 |V

-low maximum source current - all port lines - 10 mA

-lo maximum sink current - all port lines - 30 mA

Pt total power dissipation - 800 mw
Tag storage temperature range -55 +125 °C

Tamb operating ambient temperature range - ail devices -20 +70 °C

15. DC CHARACTERISTICS

Voo =5V #10%,; Vgg = 0 V; T,y = —20 to + 70 °C; all voltages with respect to Vg unless otherwise specified

SYMBOL |  PARAMETER | CONDITIONS | min. | Tve [ max. | uniT
Supply
Voo operating voltage 4.5 5.0 5.5 v
Iop operating current fosocre = fosocie = fxraL; €€ note 1
Voo =5 V; fyga = 10 MHz - 5 10 mA
Voo =5 V; fyga = 6 MH2 - 35 |8 mA
loo operating current fosncre = fosoee = STOP; see note 1
Voo =5V, iy = 10 MHZ - 3 7 mA
Vop =5 V; tyqa = 6 MHz - 15 35 mA
lop Idle mode current Vop =5V fya. = 10 MHZ - 1.3 3 mA
Vpp =5 V; fyqa = 6 MHZ; see note 1 - 0.8 1.5 mA
Iop Stop mode current Vpp = 5.5 V; see notes 1 and 2 - 5 10 HA
Inputs
Vi input LOW voltage; Ports 0 - 0.3Vpo |V

PO; P1; DPO; DP1;
HSYNCN; VSYNCN

Viy input HIGH voltage; Ports 0.7V | - Voo \'
PO; P1; DPQ; DP1;
HSYNCN; VSYNCN

b input current RESET Vo=05V 20 - - pA

Va input voitage; DP1.7; Vss - Voo v
AFC1

Ve conversion error range - - +1/2 |LSB
(AFC)

H input leakage current; Vge< Vi<Vpo - - 10 nA
Ports PO; P1; DPO; DP1

+ly, input leakage current Vgg< Vi<V 001 020 |10 HA
INTN/TO; T1
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SYMBOL | PARAMETER | CONDITIONS | MiN. | TYP. | MAX. | UNIT

Outputs

low output LOW sink current; | Vpp =5V £10%; Vo =12V 10 - - mA
Pont PO

for output LOW sink current; [V, =5V £10%; Vo =04V 1.2 3 - mA
Ports P1; DPO; DP1;
VOB; VOW3

lon pull-up output HIGH Vop =5V 210%; V5= 0.7V 40 - - pA
source current; Ports PQ;
P1; DPO; DP1

low pull-up output HIGH Vop =5V 1 10%; Vo = Vg - - 400 nA
source current; Ports PO;
P1; DPO; DP1

lon push-puil output HIGH Voo =5 V1 10%; Vg = Vpp-0.4V 1.2 3 - mA
source current; Ports PQ;
P1; DPO; DP1; VOB;
VOW3

Notes

1. V. = Vg Vi = Voo all outputs and sense input lines unloaded. All open drain ports connected to Vgg.
2. Crystal is connected between XTAL1 and XTAL2; T1 = Vg INTN/TO = V.

16. AC CHARACTERISTICS

16.1 Oscillator requirements

SYMBOL PARAMETER CONDITIONS MIN. | MAX. | UNIT
frtaL crystal frequency Voo =5V +10% 1 10 MHz
fhosc DOS oscillator frequency | V=5V £10% - 10 MHz
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16.2 Characteristic curves
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Fig.37 Typical output sink current as a function
of supply voltage; Vo= 0.4 V.
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Fig.38 Typical pull-up current as a function of
supply voltage; Vo =0 V.
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Fig.39 Typical pull-up current as a function of
supply voltage; Vo = 0.7Vpp.
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Fig.40 Typical booster current as a function of
supply voltage; Vo = Vgp — 0.4 V.
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Fig.42 Typical open drain sink capability as a

Fig.41 Typical open drain sink capability as a function of V; DP0.0 to DP0.7, DP1.5 to DP1.7
function of V,,; Port 0 andP10to P1.4
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Fig.43 Open drain test circuit; DP0.0 to DPO0.7, Fig.44 Typical open drain sink capability as a
DP1.5to DP1.7and P1.0to P1.4 function of V,; VOW3 and VOBO
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MCD431

Fig.45 Open drain test circuit; VOW3 and VOB

PURCHASE OF PHILIPS 12C COMPONENTS

Purchase of Philips [2C components conveys a license under the Philips’ 12C patent to use
the components in the 12C system provided the system conforms to the 12C specification
defined by Philips. This specification can be ordered using the code 9398 358 10011.
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