SONY. CXP80316

CMOS 8-bit Single Chip Microcomputer

Description

The CXP80316 is 2 CMOS 8-bit single chip micro-
computer featuring on-chip integration of serial inter- 64pin SDIP (Plastic) 64pin QFP (Platic)
face, timer/counter, 16.bit capture timer/counter,
time bese timer, and vector interruption circuit,
besides the basic configuration of 8-bit CPU, ROM,
RAM, and /O port.

The CXP80316 aiso provides a poweron reset
function and a sleep/stop function which enables
lower power consumption,

Features

& Wide-range instruction system {213 instructions)
to cover various types of data '
—16-bit arithmetic/multiplication and division/
Boolean bit operation instructions

& Minimum instruction cycle 500ns at 8MHz operation
® Incorporated ROM capacity 16 Kbytes
& Incorporated RAM capacity 352 bytes

® Peripherai functions
—Serial 1/0 with automatic transfer mode  On-chip 8-bit, 8-stage FIFO for data
(Auto transfer for 1 to 8 bytes)
~-Timer 8-bit timer, 8-bit timer/counter, 19.bit time base timer
16-bit capture timer/counter (Monostable multivibrator aut-
put, rectangular wave output possible)

& |nterruption 15 factors, 15 vectors, multi-interruption possible
* Standby mode SLEEP/STOP

& Package 64-pin plastic SDIP/QFP

* Piggyback/evaluation chip CXP80300

Structure

Silicon gate CMOS IC
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SONY

CXPBO316

Pin Configuration (Top View)

Note) 1. N.C. (Pin 63) must be connected to Vpp.
2. Vgs of both Ping 32 and 62 are grounded.

I I
Bk e efipe
2gidg: ¢ g g

Note} 1. N.C. {Pin 56} must ba connected to V.
2. Vgq of both Pins 25 ang 58 are grounded.
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Pin Description

Symbol /o Description
Port A)
PAO/AS (Pa :
SI 1/0/output 8.bit I/0O port. 1/0 can be set in a unit
PA7/A15 of single bits. Functions as an address bus to the
(8 pins) external memory when in the memory
PBO/AD (Port B) extension mode and microprocessor
; 1/0/foutput 8-bit 1/0 port. 1/0 czn be set in 2 unit | mode. {16 pins)
PB7/A7 of single bits.
(8 pins)
PCO/D0 (Port C) Functions as a data bus to the exter-
S 1/0/1/0 8-bit 1/0 port. I/0 can be set in a unit | nal memory when in the memory
PC7/D7 of single bits. extension mode and microprocessor
{8 pins) mode. (8 pins)
PDO/RD 1/0/output Strobe signal for the external mem-
ory read eperation. Enabled at “Low.”
Strobe signal for the external mem-
PD1/WR 1/0/output ory write operation. Enabled at
‘“Low."”
- “High" when the machine cycle of the
PD2/R/W I/0/output CPU is in read cycle, “Low’* when in
(Port D) write cyc'e.
PD3/C 1/Q/output | 8.bit I/0 port. /0 can be set in a unit | Timing signal output.
of single bits. “Low'* when CPU is in opecode fetch
PD4/SYNC { 1/0/output (8 pins) cycle. ‘
“Low' when CPU receives bus
PD5/BAK ( request (BRQ). Simultansously, the
/ /O/foutput address output, data I/0, RD, WR,
and R/W are in high impedance state.
PD6/BRQ 1/0/input Bus request input to CPU.
PD7/HALT t/Q/finput Input to stop CPU operation.

BN 4342383 00L7u47?7? 551 WA



SONY CXPBO316
Symbol I/0 Description
PEO/ECO Input/input External event input to 8-bit timer/
counter
PEL1/CS Input/input _ Chip select input to serial interface
PE2/SCK Input/1/0 (Port E) 1/0 tor serial clock
PE3/sI Input/input | 8:bit port. Lower 6 bits are inputs | Serial data input
PE4/SO Input/output | and upper 2 bits are outputs. Serial data output
(8 pins) External event in it timer
. put to 16-bit timer/
PES/EC1 Input/input counter
PE6 Output
PE7/TO  |Output/output Timer output to 16-bit timer/counter
—_— ) Non-maskable interruption request,
PFO/NMI \/0/input (Port E) active at falling edge
—_— . 8-bit 1/0 port. I/O can be set in a unit | External capture input to 16.bit
PF1/CINT 1/0/input of single bits. timer/counter
PF2 {8 pins)
§ I/C _—
PF7
—_— (Port G)
PGD/:NTO I/ofinput 8-bit 1/0 port. 1/Q can be set in a unit { External interruption request, active
PG7/INTT? P of single bits. at falling edge
(8 pins)
EXTAL Input Connection to the crystal for the system clock oscillator. When externally
XTAL Output supplying clock, input to EXTAL and set XTAL to open.
“Low" level active, system reset pin. RST is an 1/0 from which "“Low’’ level is
RST 1/0 output when the built-in power on reset function operates at the rise of power
on. (Mask option} .
Microprocessor mode input. Microprocessor mode when input at “High”
MP input . . . o e
level; single-chip mode when input at “'Low' level.
Voo Positive power supply
Ve GND

BN 4382383 00L7u7?8 498 M



SONY CXPB0O316
Pin Circuit format When reset
Port A
Port B
Address bus ——s —
PAQ/AS Port A or
< Port B dats
PA7/A15 Port A or
Port B direction Hi-Z
PBOS/ AQ Dats bus I E(( FE- Input protection circuit
PB7/A7 <
(Port A or Port B)
16 pins
Port C |
Data bus -—-—-] __DD—I
l Port C data } _J
P CO/ DO Port C direction
$ Hi-Z
PC?/D7?7 —“ﬂ—CC:; IF
Data bus
RD (Port C)
Data bus +J
8 pins
Port D }
Control output ——-j 1 ]
PDO/RD [ ]
PDl/‘W—R" Port D data J —
PD2/R/W > i
PD3/C Port D direction Hi-Z
PD4/SYNC
PD5/BAK Data bus —?_ig_' i
<
RO ~
{Port D)
6 pins
Port D |
I Port D data —_D_'
o=t O
PD6/BRQ ' i
PD7/HALT G Hiz
Data bus —?{q(c_s—_
RD (Port D) <!1
Contrel input
2 pins

BN 3342383 0017479 324 EN




SONY CXP80316
Pin Circuit format * When reset
Port E * Internal serial | -
clock from S0 1 2
PE2/SCK SCK output enabl Hi-Z
External serial clock to SIO
Data bus
1 pins RD (Port £)
Port £ I
Serial input enable
Serial input te SIO
PE3/SI Schmitt input Hi-Z
: Data bus
RD {Port E)
1 pins
Port E [
| §i0 to SO .——FD__i :
PE4/S0 SO output enabt T o—] o Hi-2
Data bus -
. Schmitt input
1 pins RO (Port €)
Port £ l
PE6 | PortEcata b High level
1 pins
Port E
Timer output from timer/counter 2
PE7/TO High level
TO output enable :D°_|
1 pins
Port E [
F— Peripheral circuit input signal
PEO/E—CO Sehematt input e l
PE1/CS Hi-Z
PES/ECI Data bus
AD (Port £}
3 pins

-7 -

B 5382383 0017480 O4b HE



SONY CXPEO316
Pin Circuit format When reset
Port F
Port G
Port F
—>—
PFO/NMI 2
PFI/CfNT RO (Port F or Port G}
PGO/INTO Hi-Z
$ Data bus
PG7/iNT7 . Schenitt input
Interruption circuit
10 pins
Port F i
[mram H—s
PF2 ort F direction) B
§ RD {Port F)y -oL)"" Hi-Z
PF7 1P
Dats bus
3
N Sehmitt input
6 pins
+ Diagram shows the ¢ir
EXTAL L_‘ « Feadback resistor s Oscillation
XTAL 'L{ ’),, recoved during stop.
o [
2 pins
Mask option
Puli-up, resistor
%f I—T-Lr Schrnitt input Low levl
p——————— From power-on reset circuit
{Mask option)
1 pins
mp D CPU mode HiZ
1 pins

BN 3382383 0DOL7481 Ta2 EM
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Absolute Maximum Ratings (Vg = OV)

ltem Symbol Rating Unit Remarks
Supply voltage Vop —03to +7.0 v
[nput voltage Vi —-0.3 to +7.0%! v
Qutput voltage Vour ~0.3 to +7.0" v
High level output current lou -5 mA
High level total output current Zlon ~-50 mA | Total of all cutputs
Current output per pin,
Low level output current lot 15 mA | excluding those of high
currents
loLe 20 mA | High current outputs*?
Low level total output current Zlo 130 mA | Total of all outputs
Operating temperature Topr —20 to +75 C
Storage temperature Teowe —55 to +150 C
L 600 QFP
Allowable power dissipation Py 1000 mw SDIP

1) V,y and Vgyur should not exceed Vpp + 0.3V.

%*2) The high current operation transistor is the N-ch transistor for PD.

Note) Usage exceeding the absolute maximum ratings may permanently impair the LSl Also, normal
operation should be conducted under the recommended operating conditions. Exceeding these condi-
tions may adversely affect the reliability of the LSI.

Recommended Operating Conditions (Vg3 = 0OV)

Item Symbol Min. Max. Unit Remarks
4.5 5.5 f.at:'agr:nteed operation
Supply voltage Voo 5 55 V' I Guaranteed date hold opera-
) ’ tion range during STOP
Viu 0.7Vnp Vnn A ot
High level input voltage Vi 0.8Vps Vob V } CMOS schmitt input*®?
Vinex Vo —0.4 Vop+0.3 V | EXTAL®®
Vi 0 0.3V vV |
Low leve! input voltage Vies o} 0.2Vpy V | CMOS schmitt input*?
Vieex —0.3 0.4 V | EXTAL"?
Operating temperature Toor —20 +75 ‘C

*1) Normal input port (Pins PA to PD), Pin MP
*2) Pins PEQ to PES, PF, PG, and RST

# 3) Specifies only during external clock input.

B 3382343 0017482 919 BN



SONY CXPa031S

DC Characteristics (Ta = —20 to +75°C, Vg3 = QV)

ltem Symbol Pin Conditions Min. | Typ. | Max. | Unit
High level v PA to PD VDD=4.5V |0“="O.SMA 4.9 v
output voitage °* | PE2,PE4PEBPE?, | Voo=4.5V loy=—1.2mA 3.5 v
L | [ PF to PG VDD=4.5V '0L=1.8mA g.4 v
ow ieve RST*! (Voo only) = =
output voltage Vou ot Von=4.5V lo =3.6mA 06| V
PD VDD=4'5V Io,_=12.0mA 1.5 v
I Vpp=5.5V V,,=5.5mA 0.5 49 A
HE EXTAL BD IH M
Input current e Vop=5.5V |;,=0.4V —0.5 =401 uA
'TLR RST” VDD=5‘5V ‘“_:0-4\, _1.5 _400 [[A
PA to PG,
1/0 leak current iz NMml, Vpp=5.5V V=0, 5.5V 3| pA
RST":, MP .

Operation mode (1/2 frequency
demultiplier clock)

8MHz crystal oscillation
Ino (C, = C, = 15pF) 20 1 40 | mA
All outputs open
Vpp = 5.5V
Supply current v oo ’
PPy Tooee | °° SLEEP mods 115 |mA
1MHz clock

Input capzcity Cix \E/xcludmg Voo and All pins at OV, except 10| 20 | PF
133

measured pins

* 1) RST specifies only when the power-on reset circuit has been sefected by mask option.
*2) RST specifies for input current when the pull-up resistance has been selected, and leak current when na
resistance has been selected.

10—
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AC Characteristics
(1) Clock timing (Ta = —20 to +75°C, Vpp =

4.5 to 5.5V, Vgs = OV)

ftem Symbol Pin Conditions Min. Max. | Unit
System clock frequency fc é(T.&LL Fig. 1, Fig. 2 1 8 MHz
. . Ty Fig. 1, Fig. 2
System clock input pulse width ten EXTAL External clock drive 50 ns
. N . ter Fig. 1, Fig. 2
System clock input rise time, {all time tep EXTAL External colck drive 200 ns
Event count input clock pulse width tewe t _E__C_O_ Fig. 3 -l ns
: B BL| ECI ’ tiys+50
Event count input clock rise time, fall ECO .
time terr ter o3 | Fig. 3 20 ms

*1) U,y indicates the three values below according to the upper two bits (CPU clock selection) of the clock

control register (address: OOFE,).

tsys[ns] = 2000/ic (upper two bits = “00""), 4000/ (upper two bits = “01"), 16000/fc (upper two

bits = “11")

Fig. 1 Clock timing

i/fc
4 - Voo —0.4V
EXTAL / % 0.4V
| 3 []
tyn ter txL tew
Fig. 2 Clock applying condition
Crystal oscillation
Ceramic cscillation Externat clock
EXTAL XTAL EXTAL XTAL
J—iﬂ i OPEN
Cl E= wcz
Fig. 3 Event count clock timing
ECO
EC1
¥ P
ten tee tey
try tyrp tre
-1t -
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SONY €XPB0316
(2) Serial transfer (Ta = —20 to +75'C, Vpp = 4.5 to 5.5V, Vg5 = OV)
item Symbol Pin Conditions Min. Max. Unit

C5 | — SCK delay =<7 | Chip select transfer mode

time tocsk SCK (3CK = output mode) teys +200 ns
CS 1 — SCK floating . s/ | Chip select transfer mode

delay time tocskr SCK (SCK = output mods) tsya+200 ns
TS | = SO delay time | tocso | SO | Chip select transfer t,,s+200 | ns

mode

CS 1+ S0 floating Chip select transfer

delay time tocsor S0 mode tays+200 ns
= L. . == Chip select transfer

CS high level width twucs Cs mode tsys +200 ns
— . === | Input mode 2t,,,+200 ns

CK le t t K

SCK cycle time Key SC Output mode 8000/fc ns
SCK high, low lgvel tku SR Input mode tays+100 ns
width tue Output mode 4000/fc—50 ns
Sl input set up time ¢ st SCK input mode 100 ns
(for SCK 1) SiK SCK output mode 200 ns
Sl input hold time t si SCK input mode teys 200 ns
(for SCK 1) Kis SCK output mode 100 ns
SCK | — SO dela t so | SCK input mode tays +200 ns
time : kso SCK output mode 100 ns

Note 1) i, indicates the three values below according to the upper two bits (CPU clock selaction) of the clock

control register (address : QOFE).

tayslns] = 2000/fc (upper two bits = “00°"), 4000/fc (upper two bits = “01'), 16000/fc (upper
. two bits = “11')
Note 2) The load condition for SCK output mode and SC output delay time is 50 pF + 1TTL.

—12-
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SONY CXPBO316

Fig. 4 Serial transfer timing

twhes
. 0.8Vpp
cs
X 0.2V,
tkey
toesk ¢ R tocskr
] - Lty KH —
-L 0-8 VDD - O'BVDD
- ik
_i I' u 0 . 2 VDD
t
tSlK KS1
SI
tocso txso tpesor
aapnd —d e
30 Output data
eaz DD
_13 -
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(3) Interruption, reset input (Ta = —20 to +75'C Vpp = 4.5 to 5.5V, Vi = 0V)

item Symbol| Pin [Conditions Min. | Max. | Unit
INTO to
External interruption high, low tim INT 1 s
level width o INT H
Nt
Reset input low level width tase ST 8/fc us

Fig. 5 Interruption input timing

e b |

INTO~INT7
CINT*:

NMI

(Falling edge)

0.2Vp,

* 1) CINT input enables rise/fall switching using Bit 4 of the mode register for timer/counter 2.
(Rising edge input when Bit 4 = "0," falling edge input when Bit 4 = "1")

Fig. 8 RST input timing

1 trsL }

®ST
0.2 Vpp

{4) Power-on reset
Power-on reset # (Ta = —20 to +75'C, Vp, = 4.5 to 5.5V, V5 = OV)

Item Symbel Pin Conditions Min. Max. Unit
Power supply rise time te v Power-on reset 0.05 50 ms
Power supply cut-off time torr oo Repetitive power-on reset 1 ms

s Specifies only when the power-on reset function has been selected.

Fig. 7 Power-on reset

4.5V

vV,
op 0.2V 0.2V

torr

ty

The power supply should be raised smoothly,

BN 84382383 0017487 u4TO HA




SONY | _cxPso316

(5) Memory extension mode, microprocessor mode input/output timing
(Ta = —20 to +7SC VDD = 4 5 to 5. 5V Vss = OV)

ltem Symbol Pin Conditions Min. | Max. | Unit
Control clock output (C) tewe
high, low level width tews | C 90 ns
High address (A15 to AB)
output delay time teano | AlS to AB 80 ns
Low address (A7 to AO)
output delay time tearo | A7 to AD 80 ns
Data (D7 to DO) t %tcvc ns
output delay time cwo : +75
Data (D7 to DO) .
output hold time twoup b7 1o DO Fig. 8 15 ns
Data (D7 to DO) . ° 80 "
input set-up time RDS
Data (D7 to DO)
input hold time troup 15 ns

= 1
Read pulse (RD) = = teve
output delay time trop | RD 127 5 ns
R sommae 1
Write pulse (WD) s 5 teve
output delay time twro | WR 2 +5 ns
Read/writs pulse (R/W) —
output delay time two | R/W 50 1 ns
Syn¢ pulse (SYNC) ===
output delay time tsvo | SYNC 50 ns
Fig. 8 Load conditions
D.UT ] ° (For all of Pins AO to A15, DO to D7, C. RD, WR. R/W,
C, =100pF SYNC, BAK.

Note) tyy, indicates the four values below according to Bits 5 and 4 (bus cycle selection during external
memory access) of the clock control register (address : OOFE,).
tsys[ns] = 2000/fc (Bits 5, 4 = “00™"), 4000/fc (Bits 5, 4 = “01"), 8000/fc (Bits 5, 4 = 10"},
16000/fc (Bits 5, 4 = 11"

— 15 —
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Fig. 9 Memory extension mode, microprocessor mode input/output timing

Al5to AB

A7 to AD

D7 to DO
during WRITE

D7 to D9
during READ

WR

R/W

SYNC

4342343 0017489 273 ER

teye
tewe 1ot tewn i
\ 08 Voo j’\ms Vo
0.2 Vop 0.2Vpp k9.2 Von
tearn
0.8V,
0.2 Vgp
feawn
0.8 Vop
tewn
;‘0-8 VDD
/ ‘:{ 0.2Vpp
aps trono
\ 0.8V 0.8Vyp
/ N0.2 Vpp 0.2V
trop i
5.8 Vop
0.2V /
twep
0.8 Von
0.2 Vop /
trwp
0.8 Voo
0.2 Vg
‘ tsyp
0.8 Vg .
0.2V



SONY CXPBO316
(€) Bus hold timing {Ta = —20 to +75'C, Vpp = 4.5 to 5.5V, Vg = OV, IC = 8MHz)
{tem Symbol Pin Conditions] Min. Max. | Unit

Bus request (BRQ) —

set-up time tsros RQ 100 ns
Bus acknowledge (BAK)

delay time tsysa BAK Fig. 8 50 ns
Bus acknowledge (BAK) N ’ 220 | ns
releasing delay time BRBA

Al5 to A8
Bus line, control signal t A7 to AQ 210 ns
releasing delay time BRAD 1 D7 to DO
RD, WR, R/W
Fig. 10 Bus hold timing
Instruction execution immediately Instruction execution
before holding Hold cycle | start
¢ _/—\7/—\_/_\
0.2 Vpp\ /0.2 V5] 0.2Vap
SYNC \ /
= {zrDS o~ tgrps
BRQ 0.2 Voo . 0.2Vp,
74
tagaa
e tsysa

— 0.8V,

BAK L0.2Vyp

tarap

Al5~AS8

I~A .
D
R/W

—17 =
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SONY CXPRO316

Appendix
Fig. 11 SPC700 series recommended oscillation circuit
Manufacturer Model! r:;::u:ﬁz) Ci. C: (pF)
CSAS.00MGO10Q 6.00 30
TAL XTAL " .
EX MURATA MFG CO,, LTD CSAB.OOMT 200 20
c hm—" c
1 T4
* - Manufacturer Modet r:;:gu(eMngz) C.. C, (pF)
6.00 12
FUJI SANGYC CO., LTD. | HC-49/U.03 500 12
6.00 22
KINSEK] LTD. HC-49/U-8 5.00 22
CITIZEN WATCH 6.144 10
co., LTD. CSA-309 8.000 10
Mask option table
Item Content
Reset pin pull-up resistor Non existent Existent
Power-on reset circuit Non existent Existent
Fig. 12 Characteristic curves
IDD VS. VDD ‘ 'DD ¥5. fC
{{c=8BMHz, Ta=25C, Typical) Vpp =5V, Ta=25"C, typical)
0.0 -—1}2 freqﬁency 1, e
dn;muitiplfcnﬁon mode /-"
10.211/4 frequency
) demultspltcahc;ﬂ '"°d§]. 1/2 trequency demultiplication mode
g 1716 frequency 1 18 4
= demuttiptication rnoﬁg P = /
R ———— E
R = /
3 2 g / :
> S 14 i
) L, o ° / démulrteigg::tcign mode
a o >
g == 5 e
. ‘g /
_g . P //
s 3 o 1/16 frequency
= / demultiplication mode
A4 _
] ) z 3 - 3 8 —-‘-—",_/ S‘Liimode
Voo - Supply voltage (V) [
. 3 L3 s & ? s 9

fe - System ciock (MHz)

- 18 —~
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SONY CXPB80316

Package Outline Unit: mm

64pin SDIP (Plastic) 750mil 8.6g

SONY NAME- SCIP~-64P-01

EIAS NAME' SDIP084-P-0750-4
JEDEC CODE!

64pin QFP (Plastic) 1.5g

239*0%4
20084
R LEELEEEEEEREEEEET Y s
o oE¥%
54% o %zu Y '
L LEEL L EEEEE L —
gg:o 0.a-8i® 225-0
B 20.2 8]

SONY NAME GFP-64P-~L01
ETAJ NANE «5PPOG4-P-1428-A
JEQEC COOE'
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