Philips Semiconductors

Preliminary specification

Telecom microcontroller
with serial /O interface

PCD3343A
PCD3348A

1 FEATURES

« 8-bit CPU, ROM, RAM, I/O in a single 28-lead package
o 3 kbytes ROM, 224 bytes RAM (PCD3343A}

« 8 kbytes ROM, 256 bytes RAM (PCD3348A)

» Serial I/0Q interface with multi-master capability

« Over 100 instructions (based on MAB8048)
all of 1 or 2 cycles

s 20 quasi-bidirectional I/O port lines
» 8-bit programmable timer/event counter 1

« 3 single-level vectored interrupts:
— external
- 8-bit programmable timer/event counter 1
~— SlO/derivative

.

Two testinputs, one of which also serves as the external
interrupt input

* Power-on reset
« Stop and Idle modes
« Logic supply voltage: Vpp=181t0 6V

Low stand-by voltage: Vpp =1V

Low stand-by current: Ipp = 2 pA typical

Clock frequency: 1 to 16 MHz

Oscillator with output drive for peripherals
(e.g. PCD3312 DTMF generator)

Operating temperature: —25 to +70 °C

Manufactured in silicon gate CMOS process.

3 ORDERING INFORMATION

2 GENERAL DESCRIPTION

This data sheet details the specific properties of the
PCD3343A and PCD3348A. The shared characteristics of
the PCD33XXA family of microcontroliers are described in
the “PCD33XXA family data sheet”, which should be read
in conjunction with this publication.

The PCD3343A and PCD3348A are microcontrollers
intended for telecom applications. They provide 3 and
8 kbytes of program memory and 224 and 256 bytes of
RAM, respectively. In addition to 20 I/O port lines, the
microcontrollers provide an on-chip serial /O interface.

This two-line seriat bus extends the microcontroller
capabilities when implemented with the powerful 12C-bus
devices of the PCF85XX, PCD33XX and ‘Clips’ peripheral
families. These include liquid crystal display drivers, pulse
and/or DTMF diallers, ringers, AD/DA converters,
clock/calendar circuits, EEPROM and RAM.

The instruction set is based on that of the MAB8048 and is
software compatible with the PCD33XXA family.

PACKAGE
TYPE NUMBER
PINS PIN POSITION MATERIAL CODE
PCD3343AP 28 DIP plastic SOT117-1
PCD3348AP 28 DIP plastic SOT117-1
PCD3343AT 28 SO28L plastic S50T136-1
PCD3348AT 28 S028L plastic SOT136-1
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Philips Semiconductors Preliminary specification

Telecom microcontroller PCD3343A
with serial /O interface PCD3348A
5 PINNING INFORMATION 5.2  Pin description
5.1 Pinning Table 1 DIP28 and SO28L packages.
SYMBOL PIN |TYPE DESCRIPTION
P22 1 /0 | Port 2: quasi-bidirectional
U v 1/0 line
Pe2 [1] 25 Voo SDAP23 |2 /0| bidirectional data line of
spaP23 [2 [27] P2.1 the serial I/O interface/
Port 2: quasi-bidirectionat
sCLK [3 26| P2,
] 26] P20 /O line
Poo [4] 25] P17 SCLK |3 /0 | bidirectional clock line of
po1 5] [24] P16 the serial I/O interface
poz (6] 23] P15 P0.0 to 4to 11 1/0 | Port 0: quasi-bidirectional
ros [7] 3] P14 P0.7 /0 lines
e T CEM0 |12 I |Chip Enable/Test 0
2
Po.4 [8] 21] P1s T 13 I |Test 1/count input of 8-bit
Pos [9] [20] P12 timer/event counter 1
PO6 [fo_ E] P1.1 Vss 14 P ground
po7 [11] 18] P10 XTAL1 15 | | crystal oscillator/external
_ clock
cenmo 12 [17] RESET XTALZ |16 O | crystal oscillator output
m 3] 6] xTAL2 RESET |17 I | Resetinput
vss [14] [15] XTALY Pi0to |18t025| /O |Port 1: quasi-bidirectional
MLA492 P1.7 1/0O lines
P2.0 to 26 and 1/O | Port 2: quasi-bidirectional
P2.1 27 1/O i
Fig.2 Pin configuration. / ,l?es
Voo 28 P | positive supply
6 INSTRUCTION SET
The PCD3343A has ROM space restricted to 3 kbytes.
The instructions SEL MB1/2/3 would therefore define
non-existing program memory banks and should be
avoided. Additionally, RAM space is restricted to 224 bytes
for the PCD3343A, so care should be taken to avoid
accesses to non-existing RAM locations.
B 7110826 0074998 417 W
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7 SUMMARY OF MASK OPTIONS
Table 2 Port mask options (see “PCD33XXA family data sheet”).

PORT PORT OUTPUT( PORT STATE AFTER RESET
OPTION 1 OPTION 2 OPTION 3 SET RESET
P0.0 to P0.7 X X X X X
P1.0to P1.7 X X X X X
P2.0 to P2.3 X X X X X
SDA /P2.3 - X - X -
Note
1. Option 1: normal port
Option 2: open drain
Option 3: push-pull.
Table 3 Mask options.
FEATURE DESCRIPTION

ROM Code: program/data

8 kbytes (PCD3348A).

Any mix of instructions and data up to ROM size of 3 kbytes (PCD3343A) and

Power-on reset voltage level: V

1.210 3.6 V in increments of 100 mV; OFF

Oscillator transconductance: g,

LOW transconductance: gy,

MEDIUM transconductance: gmm

HIGH transconductance: g

8 LIMITING VALUES
In accordance with the Absolute Maximum Rating System (IEC 134).

SYMBOL PARAMETER MIN. MAX. UNIT

Vbp supply voltage -0.5 +7 Vv

Vi all input voltages -0.5 Vpp+ 05|V

Iy DC input current -10 +10 mA

lo OC output current -10 +10 mA

Piot total power dissipation - 125 mw

Po power dissipation per output - 30 mw

lss ground supply current -50 +50 mA

Tstg storage temperature -65 +150 °C

T; operating junction temperature - 90 °C
9 HANDLING

Inputs and outputs are protected against electrostatic discharge in normal handling. However, it is good practice to take
normal precautions appropriate to handling MOS devices (see ‘Handling MOS devices”).
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Philips Semiconductors Preliminary specification

Telecom microcontroller PCD3343A
with serial I/0O interface PCD3348A

10 DC CHARACTERISTICS
Vpp = 1.8 10 6 V; Vgg = 0 V; Tamp = —25 to +70 °C; all voltages with respect 1o Vss; fya = 3.579545 MHz (gmL);
Rx < 100 Q; unless otherwise specified.

SYMBOL PARAMETER CONDITIONS [ min. J1ve. | max. [uniT
Supply (see Figs 3 to 8)
Vpp operating supply voltage note 1 1.8 - 6 A
Voo RAM data retention Stop mode 1.0 6 \"
Ibp operating supply current Vpp =3V, note 1 - 03 |06 mA
Vpp = 5 V; fxal = 10 MHz (gm); note 1 - 1.1 3.0 mA
Vpp = 5 V; fga = 16 MHz (gmm); note 1} — 1.7 |5.0 mA
Vpp =5 V; fga) = 16 MHz (gmu); note 1 | - 25 |6.0 mA
Ipp(iD) supply current idle mode Vpp =3V, note 1 - 0.2 104 mA
Vop = 5V, fytar = 10 MHz (gmL); note 1 1 — 0.8 1.6 mA
Vpp =5V, fxar = 16 MHz {gmm); note 1 | — 1.2 4.0 mA
Vpp = 5V, fa1 = 16 MHz (gmn); note 1 | - 1.7 |5.0 mA
Ipp(s) supply current Stop mode Vpp = 1.8 V; Tamp = 25 °C; note 2 - 12 {25 pA
Vpp = 1.8 V; Tamp = 70 °C; note 2 - - 10 pA
Inputs
ViL LOW level input voltage 0 - 0.3Vpp |V
Vi HIGH level input voltage 0.7Vpp | - Vpp \
It input leakage current Vgs <V <Vpp -1 - +1 pA
Outputs (see Figs 9 to 12)
lov LOW level port sink current Vpp=3V;Vpo=04V 0.7 8 -~ mA
except SDA/P2.3 and SCLK
oL LOW level SIO sink current Vpp=3V; V=04V 1.5 8 - mA
SDA/P2.3 and SCLK
loH HIGH level port pull-up source |Vo=27V;Vpp=3V -10 -20 |- pA
current Vo=0V;Vpp=3V - —100 {-300 |pA
lon HIGH level port push-pull Vpp=3V;Vpo=26V 0.7 -4 - mA
source cusrent
AVpor power-on reset level variation | note 3 -0.5 0 +0.5 Vv
around chosen Vpor

Notes

1. VL= Vgs; Vi = Vpp; open drain outputs connected to Vss; all other outputs open. Maximum values: external clock
at XTAL1; XTAL2 open. Typical values: Tams = 25 °C; crystal connected between XTAL1 and XTAL2.

2. V= Vss; Vi = Vpp; open drain outputs connected to Vss; RESET, T1 and CE/TO at Vgg; crystal connected
between XTAL1 and XTAL2; all other outputs open.

3. Vpor is an option chosen by the user. Depending on its value, it may restrict the supply voltage range.

7110826 0075000 7?73 1N
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Telecom microcontroller PCD3343A
with serial /O interface PCD3348A
18 MLA493 6 MLA494
fxtal
(MHz) s 'op
(uA)
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6 o operating ran 2 F——170°C
vt U —p——1T L. 55°%C
4 T 25%
3 i
] 0
1 7 1 3 5
Vpp (V) Vpp V)
Fig.3 Maximum clock frequency (f,,) as a function Fig.4 Typical supply current (Ipp) in Stop mode as
of supply voltage (Vpp). a function of supply voltage (Vpp).
6 MLA49S 3 MLA4B6
'op 'op
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Py / 1 wav
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Fig.5 Typical operating supply current (Ipp) as a Fig.6 Typical operating supply current (Ipp) as a
function of supply voitage (Vpp). function of clock frequency (fya)).
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Fig.7 Typical supply current (Ipp) in Idle mode as a
function of supply voltage (Vpp).

Fig.8 Typical supply current (Ipp) in Idle mode as a
function of clock frequency (fxa)-

MLA499

loL
(mA)

12 ,/

Vpp V)

Vo=04V

Fig.9 Typical LOW level port output sink current
{low) as a function of supply voltage (Vpp).

MLAS00

16
oL
(mA)
12 ,/
8
/
4
1 3
Vpp V)
Vo=04V.

Fig.10 Typical SDA/P2.3 or SCLK LOW level output
sink current (Ig.) as a function of supply
voltage (Vpp).
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=300 MLASOT —12 MLAS02
loH loH
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=200 -8
L
1 ,/
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Vpp V) Vpp (V)

Fig.11 Typical HIGH level output puill-up source
current (lon) as a function of supply
voltage (Vpp).

Vo=Vpp-0.4V

Fig.12 Typical HIGH level push-pull output source
current (lon) as a function of supply
voltage (Vpp)-
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11 AC CHARACTERISTICS

Vpp = 1.810 6 V; Vgg = 0 V; Tamp = —25 to +70 °C; all voltages with respect to Vgs; unless otherwise specified.

V| = Vgs; Vin = Vop; open drain outputs connected to Vgg; all other outputs open. Maximum values: external clock at
XTAL1; XTAL2 open. Typical values: Tamp = 25 °C; crystal connected between XTAL1 and XTAL2.

SYMBOL PARAMETER CONDITIONS MIN. TYP. | MAX. | UNIT
t rise time all outputs Vpp=5V; Tamp=25°C; CL=50pF |- 30 - ns
t; fall time all outputs Vpp=5V; Tamp=25°C; C, =50 pF |- 30 - ns
fxtai clock frequency see Fig.3 1 - 16 MHz
Oscillator (see Fig.13)
ImL LOW transconductance Vpp=5V 0.2 04 1.0 mS
ImMm MEDIUM transconductance |Vpp =5V 0.9 1.6 3.2 mS
OmH HIGH transconductance Vpp=5V 3.0 4.5 9.0 mS
Rr feedback resistor 0.3 1.0 3.0 MQ
6 MLAS503
9m 1 9mH
(mS) L~
4 ,/

| ——— SmM

ImL

4
//
v

1 3

Vpp (V)

Fig.13 Typical transconductance as a function of
supply voltage (Vpp) for the options gmi,
Gmm and gmH-
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11.1  12C-bus interface characteristics
Table 4 12C-bus timing.

IN
SYMBOL PARAMETER (see IF-"lléT1 4) (see lglg.:gu r.ll;)te 1)
SCLK
tHD:STA START condition hold time 5 14 DF+9
fxtal 2x fxtal
tLow SCLK LOW time > 17 DF-3 . note 2
f)aal 2x fxtal
tHiGH SCLK HIGH time S 17 DF+3 - note 2
fxtal 2x fxtal
tre SCLK rise time <1us <1ups;note 3
trc SCLK fall time <03pus < 0.1 us; note 4
SDA
tBur bus free time .14 > 4.7 pus; note 5
- fxtz:\l
tsu,DAT data set-up time 2250 ns S f1_5 note 6
xtal
tHD.DAT data hold time =0 .9
h fxtal
tap SDA/P2.3 rise time <1us <1ups;note3
trp SDA/P2.3 fall time <0.3us < 0.1 us; note 4
tsu,sTO STOP condition set-up time L 14 DF-3
al 2% hya
Notes
1. DF stands for divisor of fya (see “PCD33XXA family data sheet’.
2. Values given for ASC = 0; for ASC =1: tygn = 3———232):;) s tLow = ‘%—3 .

3. Determined by 12C-bus capacitance (Cp) and external pull-up resistor.
At maximum allowed [2C-bus capacitance Cy, = 400 pF.
5. Determined by program.

tiow-9

24 LOW
6. lftow< i tsupar 2
xtal xtal

&

, independent of ASC.

M 711082t 0075005 255 WA
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SCLK Z S :;\\I/DD

—/ NN \ oD
[« tHIGH ! =t LOW -»
7 /
SDA/P2.3 07VoD
.y 0.3Vpp
e - *‘ \‘TR; H-Em/l\: TIsu;\T Tre ol e ™ o M
tupsTA  tAD ' ' tFD Su.sTO

Fig.14 Slave SCLK and receiver SDA/P2.3 timing (SCLK and SDA/P2.3 are inputs).

-t oW —r

1y
— 7 L oevyp
SCLK
‘ ?— VOLmax
- thigH | = 1FC to a-tED
' 0.9V

SDA/P2 3 - o
acknowledge bt VOLmax

g HD,STA = - i i - | - ->‘ —

'HD,DAT __ | tHD;DAT HD;DAT tsy;sTO

t SU,DAT P MLASOS
tsu;DAT

Fig.15 Master SCLK and transmitter SDA/P2.3 timing (SCLK and SDA/P2.3 are outputs).
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12 APPLICATION INFORMATION ¢ TEA1060/1061: transmission circuit for telephony
A block diagram of an electronic feature-phone built * PCD3312C: DTMF generator with I2C-bus interface
around the PCD3343A/48A is shown in Fig.16. It * PCF2111 or PCF8577C: 2 LCD drivers in LCD module
comprises the following dedicated telecom ICs: MB7020160

o PCF8571: 1 kbyte RAMs with 12C-bus interfaces
PCD3360/3361: programmable multi-tone ringer.

TRANSMISSION E DIALLING
1]
|
supply | Keyboard
Lt |
T DEDICATED S
TRANSMISSION | mute MICROCONTROLLER IR
CIRCUIT [
cradle <: ol
contact power down PCD3343A R
- TEA1060 < or T
! M TEA1061 P 348A Lol
alb —odd | | oT™F CD3 T
telephone l (H/ 1 l—‘
line D 3 58 MHz
T J_i J_ BST76 H
b/a ] DP /flash | 4
| DOTMF
1 PCD3312C
ELECTRONIC i
> RINGER ,J' ) SCLy 'y SDA
BZWo03 PCD3360 2x LCD () R
T BST72 I~ | DRIVERS
PCF2111 ! 16-digit
! or | LCD
! PCF8577C
|
i
:
] L} M
! RAM
PCF8571
?C-BUS
— cLock
CALENDAR
PCF8583

[ MLASO6

(1) Maximum 8.

Fig.16 Block diagram of an electronic feature-phone with common line interface.
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