CMOS 4-bit 1 Chip Microcomputer Piggyback type

" — |
IFor the availability of this product, pleaSe contact the Sales OffiCE. ]
Description Package Outline Unit : mm
CXP5050 is a CMOS 4-bit 1 chip microcomputer
of piggyback “evaluator combined type which e 80 pIN QFP (Ceramic)
has been developed for functional evaluation "“m_w
of the CXP5056,/5058. N
%5
Features
slt has compatibility of the instructions, g:i — &£ P
functions, and pins with those of the 43 5= + B 9§53
CXP5056,/5058. = Ei o
¢ Instruction cycle 3.8 ps,”/4.19MHz SSITETTIN '
1.9 us,~4.19MHz SRR
(High speed version) e
® ROM capacity Maximum 8K bytes '—“isl:T—l
(EPROM 27C64 LCC) : ]
e RAM capacity 384 X 4 bits E N
® 43 general purpose 17O ports ﬂ
® Fluorescent display tube controller/driver PQFP-80C-L021

(Ables to display maximum 256 segments)
— 1 to 16 digits dynamic scan display
— Page mode,variable mods
— Dimmer function
— High tension proof output (40V)
— Selection possible for incorporating pull-down resistance {(mask option)
® 14-bit PWM output for D A conversion
®* Remote control receiving circuit
® 3-bit A,”D converter
® 32kHz timer,/event counter
® 8-bit,”“4-bit variable serial /0
¢ 8-bit timer, 8-bit timer event counter and 18-bit time base timer, independently controlled
* Arithmetic and logical operations possible between the entire RAM area, 1/0 area and the
accumulator by means of memory mapped 1,70
® Reference to the entire ROM area is possible with the table look-up instruction
® 2 kinds of power down modes of sleep and stop
® Power on reset circuit {mask option)
* 80 pin ceramic QFP

Note) Mask options are determined according to the CXP5050 category.
For details refer to the product list.

Structure
Silicon gate CMQS IC

—1 —
SONY reserves the right to change products and specifications without notice. EB9438 - ST
This information does not convey any licanse under patent rights of SONY corporation or others.
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Block Diagram

Common with

A/D converter

and analog input

{tnput and output is possible by port unit}

Common with

Common with
segment output segment output

({Input and output by bit unit)
S0toS3 54 toS7
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Register Program counter
__________ ALU _.) (13}
Accumulator I
Data memory
) Flag
288 x 4 Address buffer
bits | __ _ _ ___] C‘ @
Timer (8)
Stack AD — A12
Timer/Counter {8} 1617
Serial 1/0 (8)
Data memory Instruction contrel
Interrupt control input buffer
Display memory PWM (14) Instruction control
96 x 4 bits 1
Time base timer J
Fluorescent 4 A/D converter 4] ?)
character
) |
display tube Clock control EXTAL
controtier/ — XTAL
driver Remote control
32k Hz timer/ le— TEX
event counter — TX
Jol fel llJel ~ S
|
VFoP so s TO -
' ' 1 r Port X J Port Y J
s7 515 T7 i I l 1 1
S16/T15
' INT Vss VREF
$23/78 PX2/ PX1! PXO/ Py3/ P‘ﬂ_f Voo RST
si so 5C Ecr PWM
{Common with PG and PH) RMC PYO
PY2/
WP

{Common with serial 1/O)

Cormon with
AJD converter
and analog input
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Pin Configuration Diagram (Top View)

Note 1) PESEL pin is the select pin for piggyback,/EVA modes.
When PESEL pin is switched to Vss, the socket pin on the package upper part turns
to piggyback mode and becomes the connecting pin to EPROM.
When PESEL pin is switched to Vop, the socket pin turns to EVA mode and becomes
the connecting pin to the development tool.
For the connection to the development tool, the usage of EVA CAP-2 automatically
produces EVA mode.

2) Do not make any connections to NC pins.
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S1/PHI
SO/PHO
Vror
Vaer
TEX
NC
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Vss
PC3
pc2
PC1
PCO
FD3
PD2

54/PGO PO
55/PG1 POO
S6/PGZ PY3/EC/RMC
ST/ PG3 PY2/ WP
s8 PY1/PWM
59 PYO
S10 PE3
S11 PE2
s12 PEI
513 PEO
st4 PF3
813 PF2
S16/T15 PF1
S1T/T14 PFO
S18/T13 PA3
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Absolute Maximum Ratings

Ta=—-20°C to +75%C, Vss=0V

Item Symbol Rating Unit Remarks
Power supply voltage Voo -03 10 +70 | V
Input voltage Vin {—=03 to +7.0%"| V
Output voltage Vour |—0.3 to +7.0*"| V
. Voo — 40 to As P channel transistor is open
Display output voltage Voo y V | drain, Vop voltage is determined
oo+ 0.3 as standard.
_ Other than display output
low 5 mA pl-nstz: per pin
High level output current lobH1 - 15 mA lgiigplay output SO to S15: per
_ Display output TO to T7, T8,/
loo2 35 mA | 523 1o T15,/S16 : per pin
Total of other than display
) Z foH — 40 mA .
High level total output current output pins
2 lopH - 100 mA | Total of display output pins
loL 15 mA [ Port 1 pin
Low level output current - -
loe 20 mA | High current port pin*®
Low level total output current | X loL 100 mA | Entire pin total
Operating temperature Topr | —20 to +75 | °C
Storage temperature Tstg | - 55 to +160 | °C
Allowable power dissipation Po 600 mW | QFP

Note) Usage exceeding absolute maximum ratings may permanently impair the LSI. Normal

recommended operation conditions.
Exceeding those conditions may adversely affect the reliability of the LSI

*1) Vin and Vout should not exceed Vop + 0.3V.

*2) Specifies the output current of the general purpose /0 port PA to PF, PYO and PY1.

*3) The high current operation transistors are the N-CH transistors of the PC and PD ports.

operation should better

take place under

the

Recommended Operating Condition Vss =0V
Item Symbol| Min, Max. [Unit Remarks
4.5 55 V | Guaranteed range during operation
Power supply voltage Voo Guaranteed data hold operation
35 55 M range during STOP
Vin 0.7Voo Vpp Y
High level input voltage | Vius | 0.8Vop Voo V | Hysteresis input*'
Viex | Voo—0.4 | Vpp+0.3| V | EXTAL pin*?
ViL 0 0.3Voo \%
Low level input voltage | Vis 0 0.2Vep | V | Hysteresis input™'
ViLEx -0.3 0.4 V | EXTAL pin*?
Operating temperature Topr - 20 +75 C
*1) The TEX pin when the counter mods is selected by each of INT, PX0, PX2, PY2, PY3, RST

pins and mask option.

*2) Specified only during external clock input.

— 4 —
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Electrical Characteristics
DC characteristics

Ta=—-20%C to +75C, Vss= 0V

Item Symbol Pin Condition Min. | Typ. | Max. |Unit
High level Vou |PA to PF, Pl Voo =45V, lon=-05mA| 4.0 Y
output voltage PX0, PX1 Voo =45V, lon=—1.2mA| 3.5 Vv
m. PY1 Voo = 4.5V, loL = 1.8mA 0.4 \
Low level vo |BST (VoL only) - 1y "0 BV ToL = 3.6mA 06 | v
output voltage
PC, PD Voo = 4.5V, loL=12mA 1.5 | V
liHE Voo = 5.5V, Vin=55V 0.5 40 | pA
EXTAL
liLe Vop = 5.5V, ViL =04V -05 — 40| uA
Input current lHT TEX*S Vop = 5.5V, Vih =55V 0.1 10 | pA
! - 0.1 - 70| pA
L Voo = 5.5V, ViL = 0.4V !
iR |RST *2 -15 —400| pA
. . PA 1o PF, PI
o npecance |, |PX0 to PXa,  |Veo=55v 10| un
Somrent PY2, PY3, INT1, |Vi=0, 5.5V - H
RST =% TEX*®
Display output lon :?B?TT;St 573 Voo = 4.5V —7 mA
current © VoH = Vop — 2.5V -
/T8, TO to T7 18 mA
Open drain output
leakage current | ??Sto Ség'sitrss/ Vop = b.bV 20| ua
(PCH Tr OFF in | 'O 1o ' |Vov = Voo — 85V H
TO to T7
state)
S0 to S15, 816/
-d ' =
Pulldown R. |T156 to 523,78, |/ =5Y 80 | 100 | 270 |k Q
resistance Vrpp = Vop — 35V
TO to T7
Crystal oscillation
| (C1=C2=27pF) 5 15 A
o of Vop =55V, 4.19MHz (7| (20) 4™
entire output pins open
3 g
. 3 loose SLEEP mode 5)**|(12)"* mA
upply current Voo STOP mode 0 200 .
Voo=3V, 32kHz with T/C "
loos Voo = 5.5V, 32kHz
without T,/C (For mask 10 A
option select counter, K
Pin is fixed.)
S0 to S15, 816,/
T15 to $23,/7T8, |Clock 1MHz
Input capacity Cin |TO to T7, Vss, 0V other than the 10 20 | pF
Other than Voo measured pins
pins
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*1)In case the incorporated puli-down resistance has been selected with mask option.

*2)RST pin specifies the input current when the puli-up resistance is selected, and specifies
leakage current when nonresistance is selected.

*3) The TEX pin specifies the input current when the 32kHz oscillation is selected by the mask
option, and specifies the leak current when the counter mode is specified.

*4) Specifies the power supply current of the high speed version.

*5) However, except for EPROM power supply current.

AC Characteristics

(1) Clock timing Ta=—20%C to + 75°C, Voo=4.5V to 5.5V, Vss= 0V
Item Symbol Pin Condition Min. Max. [Unit
XTAL . .
System clock frequency fo EXTAL Fig. 1, Fig. 2 i 5 MHz
System clock input puise width X ) . 80 ns
txH Fig. 1, Fig. 2
- _ EXTAL .
System clock input rising and tcR (External clock drive)
. . 200 ns
falling times tcr
Event count clock input pulse 1EL — . tsys™'
width ten EC  |Fis. 3 +0.05 ks
Event cgunt .clock input rising ter =] Fig. 3 20 ms
and falling times tEF
Event count input clock input tTL w2 .
pulse width . TEX Fig. 3 10 Us
Event cgunt .mput clock rising tTR TEX** |Fig. 8 20 ms
and falling times tTF

*1)tsys in the standard version is tsys = 18/fc
tsys in the high speed version is tsys = 8 /f¢
* 2) Specified when the counter mode is selected by the mask option.
Note) When adjusting the frequency accurately, there may be cases in which they may differ
from_ Fig. 2.

1/1c

_Z ) { Voo—0.4V

EXTAL / 0.4V

- -y -
1

txn Lce (1 Ler

Fig. 1 Clock timing
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Crystal oscillation .

Ceramic oscillation External clock

32kHz clock applying condition
Crystal oscillation

EXTAL XTAL EXTAL XTAL TEX TX
H UFJ
P ci - Cc2
cl = 2
N i o
Fig. 2 Clock applying condition
¢.8VpD
EC
TEX 0.2vpD
T e w m
TTH trE L TR

Fig. 3 Event count clock timing

(2) Serial transfer Ta=—20%C to +75°C, Voo =45V to 5.5V, Vss= 0V
ltem Symbol| Pin Condition Min. Max. Unit
Serial transfer clock (SC) == |InPut mode tsys,/4 +1.42 Hs
cycle time ey SC Output mode tsys s
Serial transfer clgck (SC) high| txu o Input mode tsys/ 8 +0.7 V8
and low level widths teL Output mode tsys,” 2 —0.1 us
Serial data input setup time SC input mode 0.1 MsS
(against SC 1) taik Sl SC output mode 0.2 us
Serial data input hold time SC input mode | tsys,/8 +0.5 HS
(against SC 1) s St SC output mode 0.1 us
fI;e;l‘cir:\n:;:ielay time from SC tKso SO tsys,/8+05 | s

Note 1) tsys in the standard version is tsys = 16,/fc
tsys in the high speed version is tsys = 8,/fc
2} The Load of data output delay is bOpF + 1TTL
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IKCY
KL -, IKH
L 0.8VpD
5C
N l( 0.2Vpp
1S|K 1KS1 N
st jL 0.BVpp
\ input data
X< JO-ZVDD
K50
0.8Vpp
50 Output data
0.2Vop

(3) A/D converter

Fig. 4 Serial transfer timing

Ta=—20%C to +75%C, Vss =0V

Analog input voltage Pin Condition |{Digital conversion value
0.0 to 0.33V 000
0.82 to 1.29V 001
1.78 to 2.21V ADO 010
to Voo =5V
2.69 to 3.06V AD7 011
3.66 to 4.06V 100
4.62 to 5.0V 101

Note) The digital conversion value are the values when 5Dn address of the RAM file in the

program are read.
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(4) Power Supply Voltage Detection Reset Function

Ta=-20%C to +75°C, Vss =0V

operation voltage range

Item Symbol} Pin Condition Min.{ Typ. [Max.|Unit
FPower supply voltage .
, . Voltage range allowing system
detection reset function of| Vipor | Vob g' g g sy 25 55 | v
operation

Power supply voltage drop
detection function

Veor | Vob

When Vmer pin voltage is 3.3V
Flag set when voltage drops 38|40 (42| V
Systemn reset when voltage rises

The graph in Fig. 5 shows the relationship between the power supply voltage Vop and
reference voltage Veer of the power supply voltage detection reset function.

Note 1) The graph in Fig. 5 serves as guide to the

function operation area obtained using average
devices.

Individual adjustment is needed when Zener
diodes, etc., are connected tc the Vwmer pin.

2) At the rising edge of the power supply, the

reset function is activated below 4.5V.

As there is no oscillation stabilization time for
resets by the power supply voltage reset
function, it is necessary that the voltage of the
power supply rises to above 4.5V immediately
(approx. 30 us). Ample consideration is required
for the osciilation stabilization time as it varies
according to the oscillation element.

(In general, time required for stabilization from
the beginning of oscillation is shorter for
ceramic oscillators than for crystal oscillators.)

Voo (V)

B.5

25

0 16 50 Vaer (V)

Fig. 5 Power supply voltage
detection reset function chart

(5) Others Ta=—-20%C to +75°C, Voo =4.5V to 5.5V, Vss= 0V
ltem Symbol Pin Condition Min. Max., Unit
:
Reset input low level width tAsL RST 2tsys MS
Wake-up input high level width| twes WP STOP mods 500 s
SLEEP mode [tsys+ 0.05 us

Note)

tsys in the standard version is tsys = 16/fc
tsys in the high speed version is fsys =8, fc
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) tiL - thH
[ e —
L gV
INT 0voo
{Rising edge}
| 0.2VpD
' U1H v 1L -
INT 0.8¥DD
{Falling edge}
l N 7l‘- 0.2VpD
Fig. 6 Interruption input timing
‘ tRS| .
AST
0.2Vpp
Fig. 7 Reset input timing
> YWPH ot
WP
0.8Vpp
Fig. 8 Wakeup input timing
Power on reset * Ta=—20°C to + 75°C, Vss =0V
Item Symbol] Pin Condition Min. Max. |Unit
Power supply rising time ta y Power on reset 0.05 50 ms
A bo ..
Power supply cut-off time toFF Repetitive power on reset 1 ms

* Specifies only when power on reset function is selected.

Voo 4.5V l

0.2v
‘A 1OFF

The power supply should rise smoothly.
Fig. 8 Power on reset
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Notes on Application
See Fig. 10, Additive capacity calculation chart, when using the crystal oscillater and select
the appropriate capacity.

Ta=—20% to +75°C, Voo =4.5V to 5.5V

) RN
W Lo o
% 100 ////]/7 4 ; ;];
§ 7//’ ’XZ Cl=gzac
S so oL

i

f — Crystal oscillation frequency (MHz)
Fig. 10 Crystal oscillation circuit additive capacity calculation chart
Note) The above chart shows a range in which the average quartz resonator has a relatively
fast oscillation rising edge and stable characteristics. The capacity should be selected to

correspond to the appropriate constant for each quartz resonator, should the frequency
of the quartz resonator be accurately adjusted.
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Fig. 11 shows recommended circuits and oscillators.
Use the trimmer capacitor to C1, in the case of accurate adjustment of the oscillation

frequency.

1. Main clock
4.19MHz

EXTAL XTAL

2 Rd
05

*

Ci

s_ll_.

Ceramic resonator

2. 32kHz Timer,/Counter

TEX X
=Rd
o 202,

&

Frequency
Manufacturer Model range (MHz) C1(pF) | C2(pF) | Rd{(Q)
MURATA MFG CSA4.19MG040 100 100 —_—
4.19 —
CO., LTD. CSA4.1SMGWO040 built in |built in| —
Crystal oscillator
Frequency
Manufacturer Model range (MHz) C1(pF) | C2(pF) | Rd(Q)
CITIZEN WATCH 10 (20
CO,, LTD. CSA309 trimmer) 10
NIHON DEMPA 15 (20
KOGYOCO., LTD. AT-51 419 limmen| 19 | 68k
KINSEKI LTD. HC-49,/U-5 2.2 (20 22 3.3k
trimmer)
Frequency
Manufacturer Model range (kHz) Cl1(pF) | C2(pF) | RA())
CITIZEN WATCH 18 (20
Co.. LTD. CFS-308 trimmer)| 18
NIHON DEMPA 22 (20
KOGYOCO.,, LTD. MX-38T 82768 | immen)| 22 | 470k
KINSEKI LTD. P3 2.2 (20 22 3.3k
trimmer)

About the details of oscillators, please inquire the makers or the agencies.

Fig. 11

Recommended oscillation circuit

When using the A /D converter as the key input, it is recommended that the circuit structura
shown in Fig. 12 be used.

Voo %4.7?{ \
. AAL

3.3K

[y

8.2

K

5

Sw3

AAA
Y Y

[+]

[+]
Swa

[+]

]
SW3

Via

[Reslstancs is afl E12 1eries)

Fig. 12 Recommended example of key circuit by A /D converter
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EPROM read timing Ta=—-20°C to +75°C, Vop=4.5 to 55V, Vss =0V

ltem ‘ Symbol Pin Min. Max. Unit
Address—data input delay time tacc A0 to A12, 10 to 17 300 ns
Address —input holding time tiH AOQ to A12, 10 to 17 0 ns
ZO.BVDD w
AD~A12 Address data
\O.ZVﬁD ]
tace ‘
- -+ UH

4 4. 0.8Vpo

10=~17 < Input data >—
N 1 0.2Voo

Fig. 11 EPROM timing

Products List

Optional item Mass product CXP5050HUOTAQ
Package 80-pin plastics QFP 80-pin ceramic QFP
ROM capacity 8K-byte,6K-byte EPROM 8K-byte
Speed Standard,”High speed | High speed
Pull-up resistance of reset pin Existent,/Non-existent | Existent
Incorporated power on reset circuit Existent,/Non-existent | Existent
Remote control input polarity : Normal,/Inverse Inverse
32kHz Timer,/Counter Timer,/Counter Timer mode
Pulldown resistance of high tension proof pin | Existent,”/Non-existent Non-existent
Supply voltage detection reset Existent,/Non-existent | Existent

Note) This chip can be used in both piggyback/EVA modes.
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Usage Instruction

CXP5050’s piggyback /EVA switching is executed as shown in the diagram. Particular care is

needed as reverse plugging is required.

{50 rmark} of CXP5050

1
|
|
|
Piggyback I
I Pin No. 1 index for
: EPROM
| f———— === /1
LCCEPROM | || / ':'
I |
|
I
[ '
| | / |
! [50j@ '
— 1
. !
| 1
| -:_ = I
i LL
. B0k \
I e -
EPROM , 1
Pin Na.1 index !
: Sacket No. 1 pin index
[
Top View I .
I Pin No. 1 index
[
1 Top View
: CXP5050
I

-

]
I
!
I
|
|
|
|
|
|
|
|
I
|
|
|

EVA

EVA CAP

O

)

dV0 VAl

ANOS ¥

Top View

EVA CAP mark

4

For EVA CAP other than EVA CAP-2, execute the pigayback,/EVA switching throﬁgh the PESEL

pin of PIN 43.



