SONY CXP845P60

CMOS 8-bit Single Chip Microcomputer

Description

The CXP845P60 is a CMOS 8-bit microcomputer 80 pin QFP (Plastic) 80 pin LQFP (Plastic)
integrating on a single chip an A/D converter, serial
interface, timer/counter, time-base timer, capture
timer/counter, PWM output and the like besides the
basic configurations of 8-bit CPU, PROM, RAM and
I/O port.

The CXP845P60 also provides a sleep/stop functions
that enable to execute the power-on reset function or
lower the power consumption.

The CXP845P60 is the PROM-incorporated version
of the CXP84548 with built-in mask ROM. This
provides the additional feature of being able to write
directly into the program. Thus, it is most suitable for
evaluation use during system development and for
small-quantity production.

Features
» A wide instruction set (213 instructions) which covers various types of data
— 16-bit arithmetic/multiplication and division/Boolean bit operation instructions
e Minimum instruction cycle 143ns at 28MHz operation (4.5 to 5.5V)
200ns at 20kHz operation (3.0 to 5.5V)
* Incorporated PROM capacity 60K bytes
* Incorporated RAM capacity 1472 bytes
* Peripheral functions

— A/D converter 8 hits, 8 channels, successive approximation method
(Conversion time of 1.93us at 28MHz, 2.7us at 20MHz)
— Serial interface Incorporated 8-bit, 8-stage FIFO (Auto transfer for 1 to 8 bytes,

latch output function, MSB/LSB first selectable), 1 channel
8-bit clock sync type, 1 channel
— Timer 8-bit timer
8-bit timer/counter
19-bit time-base timer
16-bit capture time/counter

— PWM output 8 bits, 2 channels
* Interruption 14 factors, 14 vectors, multi-interruption possible
 Standby mode Sleep/stop
» Package 80-pin plastic QFP/LQFP

80-pin plastic LFLGA

Structure
Silicon gate CMOS IC

Sony reserves the right to change products and specifications without prior notice. This information does not convey any license by
any implication or otherwise under any patents or other right. Application circuits shown, if any, are typical examples illustrating the
operation of the devices. Sony cannot assume responsibility for any problems arising out of the use of these circuits.
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SONY CXP845P60

Pin Assignment (Top View) 80-pin QFP package

o PG5

PF3 o+—»(1) (64y+—»o Pl4

PF4 oe—{2) (63)«—>o PI3/INT3
PF5 oe—»(3) (620 PI2/INT2
PF6 o+—»(4) (62« PILINTL
PF7 oe—>(5) (60)«—>> PIO/INTO
PDO o«—>(6) (59—>o PESITO/PWML
PD1 o+—(7) (58)—>o PE4IPWMO
PD2 o+—(8) (57y+—— PE3/INMI
PD3 o+—(9) (56)}+— PE2/CINT
PD4 o«—»(10) (55)«— PE1/EC1
PD5 oe—»(11) (54)«——o PEO/ECO
PD6 c+—»(12) (53)+—>o PB7/SO1
PD7 ov—»(13) (52)=—»o PB6ISIL
PCO o+—»(14) (51— PB5/SCKL
PC1 oe—(15) (50«—»o PB4/SO0
PC2 o+—»(16) (49)+—»o PB3/SIO
PC3 o+—>(17) (48)«—»o PB2/SCKO
PC4 c+—»(18) (47)«—>0 PB1/CSO
PC5 o+—»(19) (46)«—»o PBO/LATO
PC6 o+—>(20) (45)«—>0 PATIANT
pC7 o+—>(21) (48)«—>o PAGIANG
PHO o+—»(22) (43«0 PAS/ANS
PH1 o+—>(23) (42«0 PA4/AN4
PH2 oe—(29) (4)<—>0 PA3/AN3
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®
®
®
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AVss O—g
AVREF 079
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oo o

Note) Vpp (Pin 73) should be left open. (Internally connected to Vob.)
However, this pin is used for the Flash EEPROM-incorporated version (CXP845F60).
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SONY CXP845P60

Pin Assignment (Top View) 80-pin LQFP package
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PF5 oe—=(1) (60)«—»o PI2/INT2
PF6 ox—»(2) (59)+—>o PIL/INT1
PF7 c+—(3) (58)«—=o PIO/INTO
PDO oe—>(2) (57)—»o PESTO/PWML
PD1 o—»(5) (56—>o PE4/PWMO
PD2 o+—»(6) (55«0 PE3INMI
PD3 oe—»(7) (54— PE2/CINT
PD4 o<—»(3) (53)«— PE1/EC1
PD5 o+—»(9) (52}« PEO/ECO
PD6 o+—=(10) (50~ PB7/SO1
PD7 oe—»(11) (50}«—»o PBG/SI1
PCO oe—»(12) (49=—»< PB5/SCK1
PCL oe—»(13) (48)«—>o PB4/SOO
PC2 ce—>(14) (47«0 PB3/SIO
PC3 ov—>(15) (46)«—»o PB2/SCKO
PC4 c=—»(16) (45)«—>o PB1/CSO
PC5 oe—»(17) (44)=—»o PBO/LATO
PC6 o=—»(18) (43)—»o PATIANT
PC7 oe—»(19) (42)+—> PA6/ANG
PHO o—»(20) (41}«—»o PAS/ANS
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PH1 o
PH2 o
PH3 o
XTAL o
Vss o
PE6 o
PE7 o
AVss o
ANO o
AN1 o
AN2 o
AN3 o
AN4 o

= = = = =

R
EXTAL o
AVREF ©

PAO
PAL
PA2
PA3
PA4

Note) Vpp (Pin 71) should be left open. (Internally connected to Vob.)
However, this pin is used for the Flash EEPROM-incorporated version (CXP845F60).
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SONY

Pin Assignment (Top View) 80-pin LFLGA package
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Note) Vpp (Pin 71) should be left open. (Internally connected to Vob.)

However, this pin is used for the Flash EEPROMe-incorporated version (CXP845F60).



SONY

CXP845P60

Pin Description

Symbol I/O Description
(Port A)
8-bit I/O port. 1/0 can be
set in a unit of single bits.
PAO/ANO . Incorporation of the Analog inputs to A/D converter.
to I/O/Analog input I : .
PA7/AN7 pull-up resistor can bg set | (8 pins)
through the software in a
unit of 4 bits.
(8 pins)
PBO/LATO 1/0/Output Latch output for serial interface (CHO).
PB1/CSO 1/0/Input (Port B) Chip select input for serial interface (CHO).
PB2/SCKO | /O//O 8-bit I/ port. /O can be | gerig| clock 1/0 (CHO),
set in a unit of single bits.
PB3/SI0 1/O/Input |ncorporation of pu||_up Serial data input (CHO)
PB4/SO0 /O/Output resistor can be set Serial data output (CHO).
— through the software in a
PB5/SCK1 1/0/110 unit of 4 bits. Serial clock /O (CH1).
PB6/SI1 1/O/input (8 pins) Serial data input (CH1).
PB7/SO1 1/0/Output Serial data output (CH1).
(Port C)
8-bit 1/0 port. I/O can be set in a unit of single bits. Can drive 12mA sync
PCO to PC7 1/0 current. Incorporation of pull-up resistor can be set through the software
in a unit of 4 bits.
(8 pins)
(Port D)
8-bit 1/0 port. I1/0 can be set in a unit of single bits. Incorporation of pull-
PDO to PDY Vo up resistor can be set through the software in a unit of 4 bits.
(8 pins)
PEO/ECO Input/Input External event inputs for timer/counter.
PE1/EC1 Input/Input (2 pins)
PE2/CINT Input/Input Capture trigger input.

il e (PortE) P OO TP .
PE3/NMI Input/Input 8-bit port. Lower 4 bits Non-maskable interruption request input.
PE4/PWMO | Output/Output | &r€ for inputs; upper 8-bit PWMO output.

4 bits are for outputs.
PES/TO/ Output/Output/ (8 pins) Rectangular wave output for 16-bit timer/
PWM1 Output counter and 8-bit PWM1 output.
PEG Output
PE7 Output
(Port F)
PFO to PE7 o, 8-bit 1/0 port. /0O can be set in a unit of single bits. Incorporation of

pull-up resistor can be set through the software in a unit of 4 bits.
(8 pins)




SONY

CXP845P60

Symbol I/O Description
(Port G)
8-bit I/0O port. 1/0O can be set in a unit of single bits. Incorporation of pull-
PGO to PG7 Vo up resistor can be set through the software in a unit of 4 bits.
(8 pins)
(Port H)
8-bit I/O port. 1/0O and standby release input function can be set in a unit
PHO to PH7 I/0 of single bits. Incorporation of pull-up resistor can be set through the
software in a unit of 4 bits.
(8 pins)
PIO/INTO (Port 1) _ o External interruption
to 1/0/Input 8-bit 1/0 port. I/O can be set in a unit of single request inputs.
PI3/INT3 bits. Incorporation of pull-up resistor can be set (4 pins)
through the software in a unit of 4 bits.
Pl4 to P17 I/O (8 pins)
EXTAL Input Connects a crystal for system clock oscillation. When the clock is supplied
XTAL Output externally, input to EXTAL; opposite phase clock should be input to XTAL.
RST 1o System reset for active at Low level. This pin is I/O pin, and outputs Low
level at the power on with the power-on reset function executed.
Positive power supply for incorporated PROM writing.
Vpp Leave this pin open (internally connected to Vbb).
This is used for the Flash EEPROM:-incorporated version (CXP845F60).
AVREF Input Reference voltage input for A/D converter.
AVss A/D converter GND.
VoD Positive power supply.
Vss GND




SONY CXP845P60

Input/Output Circuit Formats for Pins

Pin Circuit format When reset

Port A

Pull-up resistor [>o |

"0" when reset

Port A data D_| 'jj

4|
PAO/ANO Port A direction D% I:I‘[FZI Input protection

to circuit

PA7/AN7 "0" when direction G; Hi-7Z

Data bus

RD (Port A)

Port A function
selection

Input multiplexer

"0" when reset
A/D converter <—%7

DPull-up transistor
8 pins Approx. 100kQ (Vo = 4.5 to 5.5V)
Approx. 300kQ (Vop = 3.0 to 3.6V)

Port B

[}

Pull-up resistor {>o |

"0" when reset

LATO
Latch output enable ———

Port B data

PBO/LATO
P D 57 1P Hi-Z
Port B direction

"0" when reset

Data bus

AN

RD (Port B) 0 )

. Pull-up transistor

1 pin Approx. 100kQ (Vop = 4.5 to 5.5V)
Approx. 300kQ (Vop = 3.0 to 3.6V)

Port B

Pull-up resistor >0 [ O

"0" when reset

Port B data 'jj
PB1/CSO D_| —
PB6/SI1 Port B direction 57 7] Hi-Z

"0" when reset (:';
i Schmitt input

Data bus |
RD (Port B) s |
CSO =—— )
SI0 Pull-up transistor
SI1 Approx. 100kQ (Vbp = 4.5 to 5.5V)
3 pins Approx. 300kQ (Vop = 3.0 to 3.6V)




SONY CXP845P60
Pin Circuit format When reset
Port B
Pull-up resistor [>o | o
"0" when reset
SCK OUT
Serial clock output enablei
Port B function | |
selection D i
— "0" when reset !
PB2/SCKO o :D ﬂ
PB5/SCK1 ont e 1 Hi7
Port B direction
"0" when reset
Data bus ﬂ@? Schmitt ||nput
RD (Port B) L |
- 0 .
L - Pull-up transistor
2 pins SCKO, SCK1in Approx. 100kQ (Voo = 4.5 to 5.5V)
Approx. 300kQ (Vop = 3.0 to 3.6V)
Port B
Pull-up resistor [>o ="
SO
Serial data output enablei
Port B function | |
selection D i
"0" when reset ]
PB4/SO0 =l ]
|—e
PB?/SO]— Port B data j:) HI-Z
Port B direction
"0" when reset
< ';P
Data bus <_<]7
t 1
RD (Port B) 0 N
Pull-up transistor
2 pins Approx. 100kQ (Vop = 4.5 to 5.5V)
Approx. 300kQ (Vop = 3.0 to 3.6V)
Port C
. B
Pull-up resistor >o |
"0" when reset
Port C data >O_| 'jj
]
1
PCO to PC7 Port C direction DL ! n
Hi-Z
"0" when reset G;
Data bus
¢ C 4
RD (Port C) ~
21 Large current drive
12mA (Vpbp =4.5t0 5.5V)
5mA (Vob =3.0to 3.6V)
L Pull-up transistor
8 pins Approx. 100kW (Vop = 4.5 to 5.5V)
P Approx. 300kW (Vop = 3.0 to 3.6V)




SONY CXP845P60

Pin Circuit format When reset
Port E

PEO/ECO .

PE1/EC1 Schr|n|tt input -

PE2/CINT [pl 7 , ECO,ECL

PE3/NMI = CINT, NMi HiZ

—%—» Data bus
4 pins RD (Port E)

Port E

PWMO
Port E function
selection
PE4/PWMO "0" when reset
Port E data High level

"1" when reset

. Data bus 4—?—
1 pin

RD (Port E)
Port E
Internal reset signal *
Port E data | 00
"1" when reset MPX o
PES5/TO/ o] 2)1( High level
PWM1 with resistor
of pull-up
Port E function selection | | : transistor
(upper) ON for reset
Port E function selection
(lower) O ]
A Pull-up transistor
00" when reset Approx. 150kQ (Vop = 4.5 to 5.5V)
TO output enable Approx. 400kQ (Vop = 3.0 to 3.6V)
1 pin
Port E
Port E data
PE6, PE7
"0" when reset Low level
Data bus <—<]—
)
. RD (Port E
2 pins (Port )

—10-



SONY CXP845P60
Pin Circuit format When reset
Port D
Port F Pull-up resistor
Port G "0" when reset
Ports D, F, G, | data
Port | R
PDO to PD7
PFO to PF7
PGO to PG7 Ports D, F, G, | direction Hi-Z
P14 to PI7
"0" when reset
Data bus ]
b
RD N
DPuII-up transistor
28 pins Approx. 100kQ (Vop = 4.5 to 5.5V)
Approx. 300kQ (Vop = 3.0 to 3.6V)
PortH
Pull-up resistor >0 | u
"0" when reset
Port H data D_| 'jj
4|
PHO to PH7 Dj
Port H direction 57 E Hi-Z
"0" when reset @
Data bus
g o
~
RD (Port H) Edge detection 0
Pull-up transistor
Standby release Approx. 100kQ (Vop = 4.5 to 5.5V)
) Approx. 300kQ (Vbp = 3.0 to 3.6V)
8 pins
Port |
O
Pull-up resistor > |
"0" when reset
Port | data 'jj
< s
PIO/INTO DL
to L
Port | direction
PI3/INT3 57 ﬂ Hi-Z
"0" when reset G;
Data bus % Schmltt| input
RD I |
INTO
INTL—
INT2 DPuII-up transistor
INT3 Approx. 100kQ (Vop = 4.5 to 5.5V)
4 pins Approx. 300kQ (Vop = 3.0 to 3.6V)

—-11 -
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CXP845P60
Pin Circuit format When reset
« Diagram shows the circuit
EXTAL composition during oscillation.
7]
XTAL « Feedback resistor is removed Oscillation
during stop mode and XTAL
I% becomes High level.
2 pins XTAL .
Pull-up resistor
RST Schmitt input
— Low level
1P |E >
L |
[————— From power-on reset circuit
1 pin

—12 —
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CXP845P60

Absolute Maximum Ratings

(Vss = QV reference)

Item Symbol Ratings Unit Remarks
Supply voltage VbD -0.3t0 +7.0 Vv
AVss -0.3t0 +0.3 Vv
Input voltage VIN —0.3to +7.001 \Y
Output voltage Vout -0.3to +7.004 \Y
High level output current loH -5 mA | Output (value per pin)
High level total output current | > loH -50 mA | Total for all output pins
Low level output current ot o mA x;ﬁjgsp:«g;smg erge cutent ouputs
loLc 20 mA | Large current outputs (value per pinDZ)
Low level total output current | > loL 100 mA | Total for all output pins
Operating temperature Topr —20to +75 °C
Storage temperature Tstg -55 to +150 °C
600 mW | QFP-80P-LO1
Allowable power dissipation Po 380 mwW | LQFP-80P-L01
500 mW | LFLGA-80P-02

(i vin and Vout must not exceed Vop + 0.3V.

2 The large current drive transistor is the N-ch transistor of Port C (PC).

Note) Usage exceeding absolute maximum ratings may permanently impair the LSI. Normal operation should
be conducted under the recommended operating conditions. Exceeding these conditions may adversely
affect the reliability of the LSI.

Recommended Operating Conditions

(Vss = 0V reference)

Item Symbol Min. Max. Unit Remarks
4.5 55 Guaranteed operation range for 1/2 and 1/4
(3.0 ' frequency dividing modes
Supply voltage™ Voo 35 V | Guaranteed operation range for 1/16 frequency
55 e
2.7) dividing and sleep modes
2.0 55 Guaranteed data hold range during stop mode
VIH 0.7VobD Vbb Vv 5
High level input . B
voltage ViHs 0.8Vop VoD V | Hysteresis input
Viiex | 0.9Voo |Vob +0.3| Vv |EXTALM:
ViL 0 0.3Vbp v |2
Low level input ViLs 0 0.2Vop | V |Hysteresis inputt
voltage
VILEX 03 | 0.1Vop | VvV |EXTALM:
Operating temperature | Topr —-20 +75 °C

O Specifies values in parenthesis for 1 to 20MHz system clock operation.
2 Normal input ports (PA, PBO, PB4, PB7, PC, PEO to PE3, PD, PF to PH, Pl4 to PI7)

(3 RST, CINT, CS0, SCKO, SCK1, ECO, EC1, SIO, SI1, NMI, INTO, INT1, INT2, INT3
(% specifies only during external clock input.

—13-
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CXP845P60

Electrical Characteristics

DC Characteristics (Vop = 4.5 to 5.5V)

(Ta=-20to +75°C, Vss = OV reference)

Item Symbol Pins Conditions Min. | Typ. | Max. | Unit
High level vor | pate pD Voo = 4.5V, lon = —0.5mA 4.0 Vv
output voltage PE4 to PE7, | VoD = 4.5V, lon = ~1.2mA 35 Vv
PEto P, VoD = 4.5V, loL = 1.8mA 04| Vv
Low level RST (onIy VOL) — —
output voltage VoL Vobp = 4.5V, loL = 3.6mA 0.6 \%
PC Vobp = 4.5V, loL = 12.0mA 1.5 \%
liHE Vobp = 5.5V, ViH = 5.5V 0.1 25 HA
EXTAL
liLE Vob = 5.5V, ViL = 0.4V -0.1 =25 | pA
Input current IR RST Voo = 5.5V, ViL = 4.0V -1.5 —400| pA
pb = 5.5V, ViL = 4.
| PA to PDH —50 | pA
IL
PF to PI1t VoD = 4.5V, ViL = 4.0V -2.78 HA
PA to PDH _
Zar'gr?tkage lz  |PFtoPICt xDE S 5'55;/\’/ £10 | pA
PEO to PE3 =
Ipb1 For 1/2 frequency dividing mode
o2 Vop = 5.5V, 28MHz crystal oscillation 35 | 64 | mA
(C1=C2 = 1pF)
Suppl Ipbsi1 Sleep mode
upply
current osa | 2 Vb = 5.5V, 28MHz crystal oscillation 25 | 10 | mA
(C1=Cz=1pF)
Stop mode
Ibos3 Vop = 5.5V, termination of 28MHz 30 HA
crystal oscillation
PA to PD,
Input PEO to PE3, Clock 1MHz
capacity CiN PF to PI, 0V for all pins excluding measured 10 | 20 | pF
EXTAL, pins
RST

[ For PA to PD and PF to PI pins, specifies the input current when pull-up resistance is selected; leakage

current when no resistance is selected.

2 when all pins are open.

— 14—




SONY CXP845P60

DC Characteristics (Vop = 3.0 to 3.6V) (Ta=-20to +75°C, Vss = 0V reference)
Item Symbol Pins Conditions Min. | Typ. | Max. | Unit
High level Voo = 3.0V, loH = —0.15mA 2.7 Vv
output voltage vor PA Lo P, Vop = 3.0V, lon = —0.5mA 2 v
PE4 to PE7, DD = o. , IOH = —=0.om 3
PFto P, VoD = 3.0V, loL = 1.2mA 03| V
Low level RST (Only VOL)
VoL Vop = 3.0V, loL = 1.6mA 0.5 \
output voltage
PC Vop = 3.0V, loL = 5mA 1.0 \
lIHE Vop = 3.6V, VIH = 3.6V 0.05 15 HA
EXTAL
liLE Vop = 3.6V, ViL = 0.3V -0.05 =15 | pA
Input current LR RST -0.7 —200| pA
Vob = 3.6V, ViL = 0.3V
" PA to PDM —30 | KA
PF to PILt Vop = 3.0V, ViL = 2.7V -1.0 HA
PA to PDH _
L/Lcj)”':r?tkage liz PF to PIC xDE 0 3'36\6/\'/ +5 | pA
PEOtoPE3 | V'~ 7~
Ipp1 For 1/2 frequency dividing mode
o2 Vop = 3.6V, 20MHz crystal oscillation 14.5] 30 | mA
(C1=C2=10pF)
Ibps1 Sleep mode
Supply Voo _— 0.85 | 4.0 | mA
current2 IbDS2 Vop = 3.6V, 20MHz crystal oscillation ' : m
(C1=C2=10pF)
Stop mode
Ibps3 VoD = 3.6V, termination of 5 | HA
20MHz crystal oscillation

(i For PA to PD and PF to PI pins, specifies the input current when pull-up resistance is selected; leakage
current when no resistance is selected.
2 when all pins are open.

—15—



SONY CXP845P60

AC Characteristics

(1) Clock timing (Ta=-20to +75°C, Vop = 3.0 to 5.5V, Vss = 0V reference)
Item Symbol| Pin Conditions Min. | Typ. |Max.| Unit
XTAL . ' Vop = 4.5t0 5.5V 1 28
System clock frequency fc EXTAL Fig. 1, Fig. 2 1 20 MHz
. . txL, Fig. 1, Fig. 2 | Y0P =4.51055V| 156
System clock input pulse width txi EXTAL External clock drive 3 ns
Systgm clock input tcr, EXTAL Fig. 1, Fig. 2 _ 100 | ns
rise time, fall time tcr External clock drive
Event count input clock ten, ECO , 0
—_— +
pulse width te EC1 Fig. 3 tsys + 50 ns
Event count input clock ter, ECO .
rise time, fall time ter EC1 Fig. 3 20 | ns

(i tsys indicates the three values according to the contents of the clock control register (CLC: 00FEh) upper
2 bits (CPU clock selection).
tsys [ns] = 2000/fc (Upper 2 bits = "00"), 4000/fc (Upper 2 bits = "01"), 16000/fc (Upper 2 bits = "11")

1/fc

[ fl VoD - 0.4V

EXTAL
0.4v

[ gl
txXH tcr XL tcr

Fig. 1. Clock timing

Crystal oscillation
Ceramic oscillation External clock

EXTAL XTAL EXTAL XTAL

i

C1 = C2 74HCO04
A

Fig. 2. Clock applied conditions

ECO
EC1

g
tEH ter tEL tER
tTH tTF tTe TR

Fig. 3. Event count clock timing

— 16—
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CXP845P60

(2) Serial transfer (CHO)

(Ta=-20to +75°C, Vpp = 4.5 to 5.5V, Vss = 0V reference)

(SCKO = output mode)

ltem Symbol| Pin Condition Min. Max. Unit
CSO0 1 - SCKO ———= | Chip select transfer mode
delay time tocsk | SCKO (SCKO = output mode) 1.5tsys + 100 | ns
CSO0t - SCKO ——— | Chip select transfer mode
float delay time tocskr | SCKO (SCKO = output mode) 1.5tsys +100 | ns
CS0 1 - SO0 .
delay time focso | SO0 Chip select transfer mode 1.5tsys + 100 | ns
CS0t - SO0 .
float delay time focsor | SO0 Chip select transfer mode 1.5tsys +100 | ns
CSO0 High level width twres | CSO Chip select transfer mode tsys + 150 ns
— i __ | Input mode 2tsys + 200 ns
SCKaO cycle time tey | SCKO
Output mode 8000/fc ns
SCKO tir __ | Input mode tsys + 90 ns
High, Low level width SCKo
gn, tke Output mode 4000/fc — 25 ns
SI0 input setup time i sio SCKO input mode 50 ns
SIK p—
(for SCKO 1) SCKO output mode 100 ns
SI0 input hold time i sio SCKO input mode tsys + 100 ns
KSI p—
(for SCKO 1) SCKO output mode 50 ns
SCKO l - SOO SCKO input mode tsys + 100 ns
delay time tkso SO0 p—
y SCKO output mode 50 ns
SCKO { — LATO Latch output mode
output delay time tanLy | LATO (SCKO = output mode) beey tey + 50 ns
: Latch output mode
LATO data pulse width | tLapLs |LATO T tkcy — 10 tkey + 50 ns

Note 1) tsys indicates the three values according to the contents of the clock control register (CLC: 00FEh)

upper 2 bits (CPU clock selection).

tsys [ns] = 2000/fc (Upper 2 bits = "00"), 4000/fc (Upper 2 bits = "01"), 16000/fc (Upper 2 bits = "11")
Note 2) The load condition for the SCKO output mode, SOO output delay time is 50pF + 1TTL.
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Serial transfer (CHO) (Ta=-20to +75°C, Vop = 3.0 to 3.6V, Vss = 0V reference)
Item Symbol | Pin Condition Min. Max. Unit
CS0 ! - SCKoO =~-=~ | Chip select transfer mode
delay time tocsk | SCKO (SCKO = output mode) 1.5tsys +200 | ns
CS0 1 - SCKO === | Chip select transfer mode
float delay time tocske | SCKO (SCKO = output mode) 1.5tsys +200 | ns
€S04 - SO0 tocso | SO0 Chip select transfer mode 1.5tsys +200 | ns
delay time
€S0 - SQO tocsor | SO0 Chip select transfer mode 1.5tsys + 200 | ns
float delay time
CSO0 High level width twHes | CSO Chip select transfer mode tsys + 200 ns
S ] Input mode 2tsys + 200 ns
SCKaO cycle time tkey SCKO
Output mode 8000/fc ns
SCKO ti Input mode tsys + 80 ns
i i SCKO
High, Low level width | Output mode 4000/fc — 50 ns
SI0 input setup time i si0 SCKO input mode 80 ns
SIK p—
(for SCKO 1) SCKO output mode 150 ns
SI0 input hold time i SCKO input mode tsys + 120 ns
KsI SI0 —
(for SCKO 1) SCKO output mode 70 ns
SCKO ¢ - SO0 ¢ <00 SCKO input mode tsys + 200 ns
i KSO p—
delay time SCKO output mode 80 ns
SCKO | — LATO Latch output mode
output delay time tanLy | LATO (SCKO = output mode) beov tkey + 100 ns

Latch output mode

LATO data pulse width | tiapLs | LATO (SCKO = output mode)

tkey — 10 tkey + 100 ns

Note 1) tsys indicates the three values according to the contents of the clock control register (CLC: 00FEh)
upper 2 bits (CPU clock selection).
tsys [ns] = 2000/fc (Upper 2 bits = "00"), 4000/fc (Upper 2 bits = "01"), 16000/fc (Upper 2 bits = "11")
Note 2) The load condition for the SCKO output mode, SO0 output delay time is 50pF.
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twHCS
0.8VbD
CS0
( 0.2Vpp
tkey
tbesk tKL tKH tDCSKF
el N
0.8VpD 0.8Vbp —l 0.8Vbp
SCKO —
0.2Vbp,
tSIK | tksi
SIo
tbcso tkso tbcsoF
- — — !
[ 0.8VpD
Output
SO0 data
K 0.2Vbp
fLADLY tLAPLS
0.8VbD 0.8Vbp
LATO

Fig. 4. Serial transfer CHO timing
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(3) Serial transfer (CH1)

(Ta=-20to +75°C, Vop = 4.5 t0 5.5V, Vss = OV reference)

ltem Symbol| Pin Condition Min. Max. Unit
S _ — | Input mode 500 ns
SCK1 cycle time tkey SCK1
Output mode 8000/fc ns
SCK1 High, Low level tkH Sckq | Mput mode 200 ns
width ke Output mode 4000/fc — 25 ns
SI1 input setup time SCK1 input mode 50 ns
for SCK1 1) tsik Si1 —
( SCK1 output mode 100 ns
SI1 input hold time SCK1 input mode 100 ns
for SCK1 ksl Si1 —
(for 1) SCK1 output mode 50 ns
S ) SCK1 input mode 100 ns
SCK1 | - SO1 delay time | tkso SO0l —
SCK1 output mode 50 ns

Note) The load condition for the SCK1 output mode, SO1 output delay time is 50pF + 1TTL.

(Ta=-20to +75°C, Vop = 3.0 to 3.6V, Vss = 0V reference)

ltem Symbol| Pin Condition Min. Max. Unit
_ — | Input mode 700 ns
SCK1 cycle time tkey SCK1
Output mode 8000/fc ns
SCK1 High, Low level tkH SeKi Input mode 300 ns
width tkL Output mode 4000/fc — 50 ns
SI1 input setup time SCK1 input mode 70 ns
for SCK1 1) tsik SI1 —
( SCK1 output mode 150 ns
SI1 input hold time SCK1 input mode 150 ns
for SCKA ksl Si1 —
(for ) SCK1 output mode 70 ns
S _ SCK1 input mode 150 ns
SCK1 ! - SO1 delay time | tkso SOl |——
SCK1 output mode 80 ns

Note) The load condition for the SCK1 output mode, SO1 output delay time is 50pF.
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tkey

tKL tKH

Z X 0.8VpD

= / \

K 7 K 0.2Vbb

tsiK tksl

7L AK 0.8VbD
Si1 x Input data

\ —Z 0.2VbDp

tkso

a 0.8VbD
SO1 Output data

 0.2VDD

Fig. 5. Serial transfer CH1 timing
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(4) A/D converter characteristics

(Ta=-20to +75°C, Voo = 4.5 10 5.5V, AVrer = 4.0 to Vob, Vss = AVss = 0V reference)

ltem Symbol Pin Condition Min. Typ. Max. Unit
Resolution 8 Bits
Linearity error +4 LSB
Zero transition voltage | Vzrt: ;I'/ED:ZZ'i‘\’/C;EF _soy| 10 10 70 mv
\lj(lleltI;-ng(;ale transition Verl® Vss = AVss = OV 4910 4970 5030 | mV
Conversion time tconv 27/fapct® Hs
Sampling time tsamp 6/fanct® us
Reference input voltage | VRer | AVREF Vob — 0.5 VbD \%
Analog input voltage VIAN ANO to AN7 0 AVREF \%
IREF Operation mode 0.6 1.0 mA
AVREF current ners AVREF 2L§Epmr23ge 10 A
(Ta=-20to +75°C, Vop = 3.0 to 3.6V, AVRer = 2.7 to Vbb, Vss = AVss = 0V reference)
Item Symbol Pin Condition Min. Typ. Max. Unit
Resolution 8 Bits
Linearity error 5 LSB
Zero transition voltage Vzrld ;F/E.Dzzz'i):\’/C;EF —33v -10 6.5 70 mV
\':gl't'ézcea'e transition | /1 Vss = AVss = OV 3216 | 32805 | 3345 |mvV
Conversion time tconv 27/fapct® HS
Sampling time tsamp 6/fapct® us
Reference input voltage | VRer | AVREF Vob - 0.3 Vbb \%
Analog input voltage VIAN ANO to AN7 0 AVREF \%
IREF Operation mode 0.4 0.7 mA
AVREF current AVREF Sleep mode
IREFS Stop mode 5 HA

FFh
FEh

Digital conversion value

0lh

Linearity error

00h
Vzt

Analog input

VFT

from 00h to 01h and vice versa.

from FEh to FFh and vice versa.

(CKS) of the A/D control register (ADC: 00F9h).

fanc = fc (CKS ="0"), fc/2 (CKS ="1")
However, the selection for fapc = fc (CKS ="0") is limited in
the clock range of fc = 1 to 14MHz (Vop 4.5 to 5.5V) and
fc =1 to 10MHz (Vob = 3.0 to 4.5V).

Fig. 6. Definition of A/D converter terms
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(5) Interruption, reset input

(Ta=-20to +75°C, Vop = 3.0 to 5.5V, Vss = 0V reference)

INTO

INT1

INT2

INT3

NMI

(Specifies NMI only for
the falling edge.)

ltem Symbol Pin Condition| Min. Max. | Unit
INTO
Egternal interrupti_on tH :mig 1 us
High, Low level width ti INT3
NMI
Reset input Low level width trst | RST 32/fc us
tH tiL

0.8VDDx
\

tiL

tiH

0.2VDD7

Fig 7. Interruption input timing

tRSL

RST

(6) Power-on reset

O.2V[§

|

Z 0.2Vbp

0.8Vbp

Fig. 8. RST input timing

(Ta=-20to +75°C, Vbp = 4.5 t0 5.5V, Vss = OV reference)

Item Symbol| Pin Condition Min. Max. | Unit
Power supply rise time tr v Power-on reset 0.05 50 ms
DD
Power supply cut-off time torr Repetitive power-on reset 1 ms
4.5V
VbD
0.2V 0.2V

R

Turn the power on smoothly.

toFF

Fig. 9. Power-on reset
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Appendix (i) Main clock (i) Main clock
EXTAL  XTAL EXTAL  XTAL
Rd
+—ll
C1 - - C2
777 77T
Fig. 10. SPC700 Series recommended oscillation circuit
Circuit
Manufacturer Model fc (MHz) | Cu1 (pF) C2 (pF) Rd (Q) example
CSA8.00MTZ 8.00
CSA10.0MTZ 10.00 ()
CSA12.00MTZ 12.00
30 30 0
csTt8.00MTWU 8.00
D .
MURATA CST10.0MT 10.00 (ii)
MFG csT12.0MTWUH 12.00
CO., LTD. -
CSA16.00MXZ040| 16.00 5 5 0 0)
CsT16.00Mxzoc1l |  16.00 5 5 0 (ii)
CSA20.00MXZ040 | 20.00 OPEN OPEN 0
CSA24.00MXZ040 | 24.00 3 3 0 0)
CSA28.00MXZ040 | 28.00 3 3 0
TDK CcCR20.0mc6U 20.00 16 16 0 (i
CORPORATION. | ccr24.0Mc6M 24.00 16 16 0
HC49/U-S 28.00 1 1 220 )
KINSEKI LTD. 0]
CX-11F 28.00 1 1 220
Models with an asterisk (3 have the built-in ground capacitance (C1, C2).
Selection Guide
Option item Mask OoTP
Product name CXP84540 | CXP84548 | CXP845P60Q-1-[ ][ [ ]| CXP845P60R-1-[][1[]| CXP845P60GA-1-[1[1[]
80-pin plastic _pin plastic QFP | 80-pin plastic LOFP | 80-pin plastic LFLGA
Package QFP/LQFP/LFLGA 80-pin plastic Q pin plastic LQ 80-pin plastic G
ROM capacitance |40K bytes | 48K bytes PROM 60K bytes
Reset pin Existent/Non-existent Existent
pull-up resistor
Power-on Existent/Non-existent Existent

reset function™

(i When the OTP product with the power-on reset function is used outside the range of Voo = 4.5 to 5.5V, be

sure to keep the external reset (setting the RST pin to Low) for the oscillation stable time or more.
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Characteristics Curves

20.0
10.0

5.0

1.0

Ibp — Supply current [mA]

0.01
(10pA)

20.0
10.0

5.0

1.0

Ibp — Supply current [mA]

IDD vs. VDD
(fc = 28MHz, Ta = 25°C, Typical)

—1/2 dividing mode
|
= =r1/4 dividing mode
b //
: —1/16 dividing mode
|
|
= —Sleep mode
e
-Stop mode
7
//
//I
'/
2 3 4 5 6 7

VpD — Supply voltage [V]

IDD vs. VDD
(fc = 20MHz, Ta = 25°C, Typical)

—1/2 dividing mode

_ ] 1/4 dividing mode
e~ / !

—1/16 dividing mode
.- |
!
~ _4 Sleep mode
. T

2 3 4 5 6 7

VoD — Supply voltage [V]

IbD vs. fc
(Vop =5V, Ta = 25°C, Typical)

/ 1/2 dividing mode
30

20

1/4 dividing mode
15 /

Ibp — Supply current [mA]

LA
/

0 10 20 30
fc — System clock [MHz]

1/16 dividing mode

| | Sleep mode

/

-

IoD vs. fc
(Vop = 3.3V, Ta = 25°C, Typical)

20

15

/ 1/2 dividing mode
10

/ 1/4 dividing mode
5 //

1/16 dividing mode
Sleep mode

0 10 20 30
fc — System clock [MHZz]

Ibb — Supply current [mA]
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Package Outline Unit: mm
80PIN QFP (PLASTIC)
B 23904
+0.4
20.0-0.1
64 41
65 = 40
== =
== E=
o o |
o o |
] e I ) <
] = o o
= O O 5 1|+
] = o (=}
=== —— <~
== ==
] o |
] o |
] o |
= O =
80— = 25
1 24
+0.15 +0.35 (=]
0.35-0.1 2.75-0.15 +
o < @
DETAIL A PACKAGE STRUCTURE
PACKAGE MATERIAL EPOXY RESIN
SONY CODE QFP-80P-LOL LEAD TREATMENT SOLDER PLATING
EIAJ CODE QFP080-P-1420 LEAD MATERIAL 42/COPPER ALLOY
JEDEC CODE PACKAGE MASS 1.69
80PIN QFP (PLASTIC)
3 23.9+04
= i +0.1
+0.4 0.15-0.05
200-0.1 N —=
64 41 =
65 20
o | o
| e
1 = o
1 = o
= P e <
[ FH= oco| o
=== 1 o s RS + ©
= O O Ees g
o | = < ~
= = Aal B
= = A
= = b
[ =] /
50== O = ) +02
v 0.1-0.05
1 \
G BEERERREEREELELEE Bl
24 /
+0.15 T N
0.35-0.1 2.75-0.15 +
e @ 02 = < @
o
DETAIL_ A PACKAGE STRUCTURE
PACKAGE MATERIAL EPOXY RESIN
SONY CODE QFP-80P-LO1 LEAD TREATMENT SOLDER PLATING
EIAJ CODE QFP08O-P-1420 LEAD MATERIAL 42/COPPER ALLOY
JEDEC CODE PACKAGE MASS 1.69

LEAD PLATING SPECIFICATIONS

ITEM SPEC.
LEAD MATERIAL 42 ALLOY
SOLDER COMPOSITION Sn-Bi Bi:1-4wt%
PLATING THICKNESS 5-18um
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Package Outline

Unit: mm

[J14.0+0.2
0d12.0+0.1

01+0.1

80PIN LQFP (PLASTIC)

40

A
21
(0.22)
+0.2
15-0.1
o
+0.08 §g
b=018-003 T
I l S
(0.18) =
1 o
=i
N
S
Sy

DETAIL B : SOLDER

(13.0)

N
=}
+
o
S}

0°to 10°

wn
0°to 10° =]
NOTE: Dimension "' does not include mold protrusion.
DETAIL A
PACKAGE STRUCTURE
PACKAGE MATERIAL | EPOXY RESIN
SONY CODE LQFP-80P-LO1 LEAD TREATMENT SOLDER PLATING
EIAJ CODE P-LQFP80-12x12-0.5 LEAD MATERIAL 42/ COPPER ALLOY
JEDEC CODE PACKAGE MASS 0.59
80PIN LQFP (PLASTIC)
[J14.0+0.2
0012.0+£0.1
J
B
S
o
pa
A
N
(=]
+H
0
L [S]
+0.2
15-01
o
01+01 +008 22
b=0.18-0.03 I
f I &
(0.18) B
gl (=]
=
N
B
S
DETAIL B : SOLDER

NOTE: Dimension "' does not include mold protrusion.

DETAIL A
PACKAGE STRUCTURE
PACKAGE MATERIAL | EPOXY RESIN
SONY CODE LQFP-80P-L01 LEAD TREATMENT SOLDER PLATING
EIAJ CODE ‘ P-LQFP80-12x12-0.5 LEAD MATERIAL | 421 copPER ALLOY
JEDEC CODE PACKAGE MASS . 0.5g

LEAD PLATING SPECIFICATIONS

ITEM

SPEC.

LEAD MATERIAL

42 ALLOY

SOLDER COMPOSITION

Sn-Bi Bi:1-4wt%

PLATING THICKNESS

5-18um
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Package Outline Unit: mm
80PIN LFLGA
Q\
\_PIN 1 INDEX _LAMAX
010MAX
x4
[o]os]
|
| | |
|
3-¢050 BO‘L‘T-“O”DS DETAIL X
T blwos@[s[AB]
§ a
g K @M)o‘oood/o
J| 000000000
Hf OOO0OO O‘O O00O0
s| ooo 000 | [g]
—F $@7‘707007
e[ 000 | 000
| 000 | 000
c|l O0O0000000® 1
Bl OO0 000000+ —
A @OOO‘€}OO$O 1
33 12345378910
05
0.3 T
- PACKAGE STRUCTURE
PACKAGE MATERIAL ORGANIC SUBSTRATE
SONY CODE LFLGA-80P-02 TERMINAL TREATMENT GOLD PLATING
EIAJ CODE P-LFLGA80-9x9-0.8 TERMINAL MATERIAL NICKEL PLATING
JEDEC CODE PACKAGE MASS 0.3g
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