L A P I S FEDL610Q340FULL-01

SEMICONDUCTOR

ML6100Q340/ML610340

8-bit Microcontroller with Voice Output Function

Issue Date: January 7, 2010

GENERAL DESCRIPTION

Equipped with an LAPIS Semiconductor original 8-bit CPU nX-U8/100, the ML610Q340/ML610340 is a
high-performance 8-bit CMOS microcontroller that integrates a wide variety of peripherals such as a timer,
synchronous serial port, and voice output function. The nX-U8/100 CPU is capable of executing instructions
efficiently on a one-instruction-per-clock-pulse basis through parallel processing by the 3-stage pipelined
architecture. The microcontroller is also equipped with a flash memory that has achieved low voltage and low
power consumption (at read) equivalent to mask ROMs, so it is best suited to battery-driven applications such as
cellular phones. In addition, it has an on-chip debugging function, which allows software debugging/rewriting
with the LSI mounted on the board.

FEATURES

e CPU
— 8-bit RISC CPU (CPU name: nX-U8/100)

— Instruction repertoire: 16-bit length instructions

— Instruction set: Transfer, arithmetic operations, comparison, logical operations, multiply/divide operations,
bit manipulation, bit logical operations, jump, conditional jump, call return stack manipulation, and
arithmetic shift instructions.

— Built-in on-chip debugging function

— Minimum instruction execution time:
0.244 us (@ 4.096 MHz system clock)

e Internal memory
— ML610Q340
Has 96-Kbyte flash memory (48K x 16-bit) built in. (including unusable 1KByte TEST area)
— ML610340
Has 96-Kbyte mask memory (48K x 16-bit) built in. (including unusable 1KByte TEST area)
— Has 512-byte RAM (512 x 8-bit) built in.

e Interrupt controller
— Non-maskable interrupt: 2 sources (1 internal source and 1 external sources)
— Maskable interrupt: 12 sources (8 internal sources and 4 external sources)

o Time-base counter
— Low-speed side time-base counter x 1ch
— High-speed side time-base counter x 1ch

e Watchdog timer
— Generates a non-maskable interrupt upon the first overflow and a system reset occurs upon the second
— Free-running
— Selectable overflow period: 4 types (125 ms, 500 ms, 2 sec, 8 sec)

e Timer
— 8-bit x 2ch (16-bit configuration also enabled)
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¢ Voice output function
— Voice synthesis method: 4-bit ADPCM?2 / 8-bit non-linear PCM / 8-bit PCM / 16-bit PCM
— Sampling frequency: 6.4/8/10.7/12.8/16/21.3/25.6/32 kHz

e Speaker amplifier output power
- 1W(at5V)

e Synchronous serial port
— Master/slave selectable
— LSB/MSB-first selectable
— 8-bit/16-bit length selectable

e General-purpose port
— Input-only port x 4ch
— Output-only port x 4ch (those as secondary functions are also included)
— Input-output port x 4ch (those as secondary functions are also included)

e Reset
— Resetting by the RESET N pin
— Resetting upon power-on detection
— Resetting upon WDT overflow detection

¢ Clock
— Low-speed side clock
Internal frequency division (1/128 of the high-speed side clock)
— High-speed side clock
Crystal/ceramic oscillation (4.096 MHz), external clock

e Power management

— HALT mode: Halts the execution of instructions issued by the CPU (the peripheral circuits continue
operating)

— STOP mode: Stops low-speed and high-speed oscillation (the CPU and the peripheral circuits stop
operating)

— Clock gear: Allows changing the frequency of the high-speed system clock by software (oscillator clock
divided by 1, 2, 4, or 8)

— Block Control Function: Power down (reset registers and stop clock supply) the circuits of unused
peripherals.

e Shipment
— 30-pin SSOP
— High-speed side clock :Crystal/ceramic oscillation (4.096 MHz)
Flash Memory :ML610Q340-xxxMB (blank product: ML610Q340-NNNMB)

Mask Memory :ML610340-xxxMB

— High-speed side clock :external clock
Flash Memory :ML610Q340J-xxxMB (blank product: ML610Q340J-NNNMB)
Mask Memory :ML610340J-xxxMB

xxx: ROM code number
¢ Guaranteed operating range
— Operating temperature: —40°C to +85°C

— Operating voltage: Vpop =2.2t0 5.5 V, SPVbp=231t0 5.5V
(Be sure to apply the same voltage to all the power supplies.)
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BLOCK DIAGRAM

ML610Q340

Figure 1 is a block diagram of the ML610Q340.
Symbols with an asterisk “*” indicate that each of them is the secondary or tertiary function of the corresponding

port.

CPU (nX-U8/100)
EPSW1-3 GrReG | | _ELR1-3 | | ECSR1-3 |
PSW 0-15 | [ LR | | DSR/CSR |
Timing ALU | EA | | PC |
Controller A | ) | Program
BUS Memory v
Instruction Instruction Controller (Flash) PP
On-Chip Decoder Register 96 Kbytes
ICE
Voo Data-bus INT
VSS
ok — SCKO'
RAM SSIO @ SINO
RESET_N—> RESET & 512 bytes > SOUTO
TEST—> TEST
Interrupt
Controller
OSC0—
0sC1+— OSC
LSCLK* +— ™I
OUTCLK* +— P00 to P03
8-bit Timer GPIO b P20 to P23
x2
VooL <1 poyer
= P40 to P43
SPVpp ——
SPVss —77'7_
opS | VOICECNT
SPM +—
AOUT +—
SPIN —

Figure 1

Block Diagram of ML610Q340
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Figure 2 is a block diagram of the ML610340.
Symbols with an asterisk “*” indicate that each of them is the secondary or tertiary function of the corresponding
port.

CPU (nX-U8/100)
EPSW1-3 GrReG | | _ELR1-3 | | ECSR1-3 |
PSW 015 | | LR || DSR/CSR |
Timing ALU | EA | | PC |
Controller A | SP | Program
BUS Memory
- Instruction Instruction Controller (Mask)
On-Chip Decoder Register 96 Kbytes
ICE
Voo Data-bus INT
VSS »
o e—> SCKO
RAM SSIO e SINO"
RESET_N— RESET & 512 bytes = SOUTO
TEST—{ TEST
Interrupt
Controller
OSCO—
0sC1+— OSC
LSCLK* +— NMI
OUTCLK* +—] = P00 to P03
v 8-bit Timer GPIO  jmp P20 to P23
POL <41 Power x2
> P40 to P43
SPVpp ——»
SPVSS_p‘r
opo +_| VOICECNT
SPM +—
AOUT +—
SPIN —

Figure 2 Block Diagram of ML610340
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PIN CONFIGURATION

ML610Q340 SSOP package product

00d I
NN T
gzd 1
Zed 1T
lgd T
0zd T
ww> 1T
os 1T
Lnov 1]
NIdS 1]
aapnds LT
SSAdS 1T
(oN)
INdS 1
ddsC T

O

Ll
8l
6l
0c
(4
[44
€¢
e
°14
9C
Le
8¢
6¢

0e

Sl

4

€l

cl

LY

0l

—T110d
T 1z0d
T 1¢0d
T 11831
FTIN 1353y
[T ISsp

L T 1ovd
T 1pd
[ T 1z¢d
T l¢pd
T 1 &n.>
1T 1 ._n_n_>
T11,0S0
T 100S0O
[T J1adp

NC: No Connection

Figure 3 Pin Configuration of ML610Q340 Package Product
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ML610340 SSOP package product

00d 1]
NN T
£zd 1
Zed 1T
lzd T
0zd T
ssp 1]
os 1T
Lnov T
Nids [T
aapds T
SSAdS [T
(oN)
NdS T
dds T

O

Ll
8l
6l
0c
24
[44
€¢
e
14
9¢
lc
8¢
6¢

0oe

Sl

41

€l

cl

—T110d
T 120d
T 1¢0d
CT 11831
FTIN 1353y
1T 1 ww>
T 10vd
T 11vd
T 1zvd
T lepd
CT1(ON)
[T 17adp
T 11080
—T100S0
T 1 n_n_>

NC: No Connection

Figure 4 Pin Configuration of ML610340 Package Product
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LIST OF PINS
PAD Primary function Secondary function Tertiary function
No Pin name | 1/O Description Pin name | /O Description Pin name | 1/0 Description
10,22 Vss o Negatlve_ power o . . o o B

supply pin
Positive power supply

1 VDD - . — —_ —_— J— J— I
pin
Power supply for

4 Voor — | internal logic — —_ _ _ _ o
(internally generated)
Negative power

27 SPVss — | supply pin for built-in — — — — _ _
speaker amplifier
Positive power supply

26 SPVmp — | pin for built-in speaker — — — _ _ _
amplifier

. Power supply pin for

° Veel") ~ | flash memory — - - - - -

12 TEST /0 Ian_Jt/output pin for . o o o B -
testing

11 RESET_N | Reset input pin — — — — — _
Connection pin for

2 0SCO0 | high-speed clock — — — — — _
oscillation
Connection pin for

3 OSC1 O | high-speed clock P11 Input port — — —
oscillation

24 AOUT O | LINE output — — — — — _
Analog input to the

25 SPIN | built-in speaker — — — — — _
amplifier
Reference power

23 sG o supp!y pin of the . . . - - o
built-in speaker
amplifier
Positive output pin of

30 SPP O | the built-in speaker — — — — — _
amplifier
Negative output pin of

29 SPM O | the built-in speaker — — — — — _
amplifier
Input port,

17 NMI I non-maskable — — — — — _
interrupt

16 POO/EXIO | !nput port / External . o o o o -
interrupt

15 PO1/EXI1 | !nput port / External . . . o o -
interrupt

14 PO2/EXI2 | _Input port / External . o o o o -
interrupt

13 PO3/EXI3 | !nput port / External . . . o o -
interrupt

21 | P2oieDo | o | Qutputport/LED LSCLK | o | Low-speed — —
drive clock output

20 | P21EDY | o | Qutputport/LED OUTCLK | © | high-speed | —
drive clock output

19 | p22iED2 | o | Outputport/LED _ _ _ _ _ _
drive

18 | p23iLED3 | o | Qutputport/LED _ | = _ S _
drive
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PAD Primary function Secondary function Tertiary function

No Pin name | 1/O Description Pin name | 1/O Description Pin name | 1/0 Description

9 P40 110 | Inputioutput port _ _ _ SINO | iifo data
SSI00

8 P41 /0 | Input/output port — — — SCKO | 110 3;”5(”0”0”5
input/output

7 P42 /0 | Input/output port — — — souTo | o fliﬁ? data

6 P43 1/0 | Input/output port — — — — — —

*: Applies to the ML610Q340.
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PIN DESCRIPTION
Primary/
Pin name I/O Description Secondary/ Logic
Tertiary
Power supply
Vss — |Negative power supply pin — —
Vbb — | Positive power supply pin — —
S — |Positive power supply pin for internal logic (internally generated) — —
Capacitors C.(see measuring circuit 1) are connected between
this pin and Vss
SPVss — | Negative power supply pin for built-in speaker amplifier — —
SPVpp — | Positive power supply pin for built-in speaker amplifier — —
Vpp(*) — |Power supply pin for flash memory — —
Test
TEST | 1/0 |Input/output pin for testing. Has a pull-down resistor built in. — Positive
System
RESET_N | |Resetinput pin. When this pin is set to a “L” level, the device is
placed in system reset mode and the internal circuit is initialized. . Negative
If after that this pin is set to a “H” level, program execution
starts. This pin has a pull-up resistor built in.
0SCo | |Pins for connecting a crystal unit for high speed clock. — —
0SC1 0O |Connect a 4.096 MHz crystal unit (see Measuring Circuit 1) to — —
these pins. Also, connect capacitors (Cpn and Cgh) between
these pins and Vss as required.
LSCLK O |Low-speed clock output. This function is allocated to the Secondary —
secondary function of the P20 pin.
OUTCLK O |High-speed clock output. This function is allocated to the Secondary —
secondary function of the P21 pin.
General-purpose Input port
P00-P03 | |General-purpose input ports. Primary Positive
General-purpose Output port
P20-P23 O |General-purpose output ports.
Provided with a secondary function. Cannot be used as ports if Primary Positive
their secondary function is used.
General-purpose Input/output port
P40-P43 I/O |General-purpose input/output ports.
Provided with a secondary function. Cannot be used as ports if Primary Positive
their secondary function is used.

*Applies to the ML610Q340.
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Primary/
Pin name I/0 Description Secondary/ Logic
Tertiary

Synchronous serial (SSIO)

SINO I |Synchronous serial data input pin. Allocated to the tertiary Tertiary Positive
function of the P40 pin.

SCKO 1/0 | Synchronous serial clock input/output pin. Allocated to the Tertiary —
tertiary function of the P41 pin.

SOUTO O |Synchronous serial data output pin. Allocated to the tertiary Tertiary Positive
function of the P42 pin.

External interrupt

NMI | |External non-maskable interrupt input pin. The interrupt occurs Primary Positive/
on both the rising and falling edges. Negative

EXI0-3 | |External maskable interrupt input pins. It is possible, for each Primary Positive/
bit, to specify whether the interrupt is enabled and select the Negative
interrupt edge by software. Allocated to the primary function of
the PO0—P03 pins.

LED drive

LEDO-3 O |NMOS open drain pins to allow direct driving of LED. Allocated Primary Positive/
to the secondary function of the P20—-P23 pins. Negative

Voice output function

AOUT O |LINE output pin. When you use built-in speaker ampilifier, — —
connect with the SPIN pin.

SPIN | |Analog input pin of the internal speaker amplifier. — —

SG O |Reference voltage output pin of the internal speaker amplifier. — —

SPP O |Positive output pin of the internal speaker amplifier. — —

SPM O |Negative output pin of the internal speaker amplifier. — —
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TERMINATION OF UNUSED PINS

How to Terminate Unused Pins

Pin Recommended pin termination

Vpp Open
RESET_N Open
TEST Open
SPVDD VSS
SPVss Vss
AQOUT Open
SPIN Open
SG Open
SPP Open
SPM Open
P00-P03 Vbp or Vss
P20-P23 Open
P40-P43 Open

Note:

It is recommended to configure the unused input ports and input/output ports as inputs with pull-down
resistors/pull-up resistors or outputs since the supply current may become excessively large if those pins are left
open in the high impedance input setting.
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ELECTRICAL CHARACTERISTICS

Absolute Maximum Ratings

(Vss = SPVss = 0V)

Parameter Symbol Condition Rating Unit
Power supply voltage 1 Vbb Ta =25°C -0.3t0 +7.0 \%
Power supply voltage 2 SPVop Ta =25°C -0.3t0+7.0 \Y
Power supply voltage 3 VoL Ta =25°C -0.3t0 +3.6 \%
Power supply voltage 4 Vpp Ta =25°C -0.3t0+9.5 Vv
Input voltage Vin Ta =25°C —0.3 to Vpp+0.3 Vv
Output voltage Vour Ta =25°C —-0.3 to Vpp+0.3 Vv
Output current 1 louT1 P4, Ta = 25°C -12 to +11 mA
Output current 2 louT2 P2, Ta = 25°C -12 to +20 mA
Power dissipation PD Ta =25°C 861 mwW
Storage temperature Tste — -55to +150 °C

Recommended Operating Conditions
(Vss = SPVss = 0V)

Parameter Symbol Condition Range Unit

Operating temperature Top — —40 to +85 °C
\Y/ — 22t05.5
Operating voltage oo \Y
SPVop — 23t055

Operating frequency (CPU) fop — 437k to 4.2M Hz
ngh-speed crystal/ceramic fern . 4.0M, 4.096M Hz
oscillation frequency
High-speed crystal oscillation CpH — 15 to 32 F
external capacitor CaH — 15 to 32 P
Capamtor externally connected cL . 10430% uF
to VppL pin
Capacitor externally connected o
to SG pin Csc — 0.1£30% uF

12/26



l A p I q FEDL610Q340FULL-01
- o

SEMICONDUCTOR ML610Q340/340

Flash Memory Operating Conditions
(Vss = SPVss = 0V)

Parameter Symbol Condition Range Unit
Operating temperature Top At write/erase 0 to +40 °C
Vop At write/erase 2.7t03.6
Operating voltage VoL At write/erase (*1) 2.5t02.75 \%
Vpp At write/erase (*1) 7.7108.3
Maximum rewrite count Cep — 80 times
Data retention period Ypr — 10 years

*1: When writing data to, or erasing data from, flash ROM, it is necessary to apply a voltage within the range
specified above to the Vpp pin.

DC Characteristics (1 of 5)
(VDD = SPVDD =22to 5.5V, Vss = SPVss = OV,
Ta = -40 to +85°C, unless otherwise specified)

Parameter Symbol Condition Min. Typ. Max. Unit Mi?rsctriltng
ngh-speed oscillation start Turm . . 5 20 ms
time
Reset pulse width Prst — 100 — —
Reset noise rejection pulse p 04 us 1
width NRST - - B '
Time from power-on reset to
power-up Tror — — — 10 ms
Reset

RESET_N VILING  VIL1 S

Prst

Reset by RESET_N pin

VDD

Tror

Power-on reset
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DC Characteristics (2 of 5)

(Vob = SPVpp = 2.3 t0 5.5V, Vss = SPVss = 0V,
Ta = —40 to +85°C, unless otherwise specified)

Parameter Symbol Condition Min. Typ. Max. Unit Mec?rscl:riltng
LINE amplifier output
load resistance Ria At 1/2Vpp output 10 — — kQ
LINE amplifier output
voltage range Vap At output load Vopx1/6 — Voox5/6 \%
0.95 x 1.05 x

SG output voltage Vsc — Veo/2 DVpo/2 Voo/2 \%
SG output resistance Rsa — 57 96 135 kQ
SPM, SPP output load Risp . 8 . . 0
resistance

SPVDD = 3.3V,

f = 1kHz,
PSPO1 RSPO = 8Q, — 0.5 — w 1
THD > 10%
Speaker amplifier output At SPIN Input
power SPVpp = 5.0V,
f = 1kHz,
PSPO2 RSPO = 8Q, — 1 — w
THD > 10%

At SPIN Input
Output offset voltage SPSI ZVD;?MOV' .
between SPMand SPP | VOF Tervigan 1o g — T Y
with no signal present o +6dB

With a load of 8Q
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DC Characteristics (3 of 5) ML610Q340

(VDD = SPVDD =22to 5.5V, Vss = SPVss = OV,
Ta = -40 to +85°C, unless otherwise specified)

Parameter Symbol Condition Min. | Typ. | Max. | Unit Mec?rsctljjriltng

CPU: In STOP state. Ta < +40°C — 0.5 2.0

Supply current 1 IDD1 | Low-speed/high-speed R pA
oscillation: stopped Ta<+85°C | — 05 8
CPU: Running at Vop = |17 4
4.096MHz SPVop = 3.0V )

Supply current 4 IDD4 .
Crystal/ceramic \bp =
oscillating mode *' SPVop = 5.0V 2.2 4 1
CPU: Running at Vop = 3 12 mA
4.096MHz SPVop =3.0V|

Supply current 5 IDD5 Cry§tal(ceramlc 1
oscillating mode \Vob =
During voice playback |spvpop =5.0v| 8 12
(no output load)

*1: Use 4.096MHz Crystal Oscillator CHC49SFWB (Kyocera).

DC Characteristics ML610340

(Vob = SPVpp = 2.2 t0 5.5V, Vss = SPVss = 0V,
Ta = —40 to +85°C, unless otherwise specified)

Parameter Symbol Condition Min. | Typ. | Max. | Unit Mi?;l::;ng

CPU: In STOP state. Ta < +40°C — 0.5 2.0

Supply current 1 IDD1 | Low-speed/high-speed . pA
oscillation: stopped Ta<+85°C | — 0.5 8
CPU: Running at Voo = _ lo75 | a4
4.096MHz SPVop = 3.0V ]

Supply current 4 IDD4 .
Crystal/ceramic VoD =
oscillating mode *' SPVop = 5.0V 1.5 4 1
CPU: Running at Vop = 3 12 mA
4.096MHz SPVop =3.0V|

Supply current 5 IDD5 Cry§taI(ceram|c o
oscillating mode VoD =
During voice playback |spvop =5.0v| 8 12
(no output load)

*!: Use 4.096MHz Crystal Oscillator CHC49SFWB (Kyocera).
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DC Characteristics (4 of 5)
(VDD = SPVDD =22to 5.5V, Vss = SPVSS = OV,
Ta = -40 to +85°C, unless otherwise specified)

Parameter Symbol Condition Min. | Typ. | Max. | Unit Megsur.mg
circuit
Output voltage 1| yoH1 IOH1 = -0.5mA Voo ||
(P20-P23) -0.5
(P40-P43) VOL1 IOL1 = +0.5mA — — 0.5
IOL2 = +5mA 05 v 2
Output voltage 2 VOL2 When LED drive Vpp > 2.2V - o )
(P20-P23) mode is selected | IOL2 = +8mA 05
Vop > 2.3V — — '
Output leakage IOOH | VOH = Vpp (in high-impedance state)| — — 1
current
pA 3
(P20-P23) IOOL | VOL = Vss (in high-impedance state) | -1 — —
(P40-P43)
Input current 1 I1H1 VIH1 = Voo 0 - 1
(RESET_N) liL1 VIL1 = Vss -1500 | -300 | —20
IIH2 VIH2 = Vpp (when pulled down) 2 30 250
Input current 2
(NMI) L2 VIL2 = Vss (when pulled up) 250 | -30 | -2
pA 4
(P00-P03) IIH2Z | VIH2 = Vpp (in high-impedance state)] — — 1
(P40-P43) T
IIL2Z | VIL2 = Vss (in high-impedance state) | -1 — —
|nput current 3 11H3 VIH3 = VDD 20 300 1500
(TEST) L3 VIL3 = Vss -1 — —
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DC Characteristics (5 of 5)

(VDD = SPVDD =22to 5.5V, Vss = SPVSS = OV,
Ta = —40 to +85°C, unless otherwise specified)

Parameter Symbol

Condition

Min.

Typ.

Max.

Unit

Measuring
circuit

Input voltage 1
(RESET_N) VIH1

0.7x
Vbb

Vbb

(TEST)
(NMI)
(P00-P03) VILA
(P11)
(P40-P43)

0.3x
Vbp

Hysteresis width
(RESET_N)
(TEST)

(NMI) AVT
(PO0-P03)
(P11)
(P40-P43)

0.05x
Vbb

0.4x
Vob

Input pin capacitance
(NMI)
(PO0-PO03) CIN
(P11)
(P40-P43)

f = 10kHz
Vims = 50mV
Ta =25°C

10

pF

Hysteresis Width

Input signal

Internal signal

\l/ AVt

Vbb

Vss

VobL

Vss
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Measuring Circuits
Measuring circuit 1
o L Cs
4
c3 T
CaH C2 ]
—¢— 0sco Ciz
T o1 T
DH
+—| —&— P11/0sc1
4.096MHz C 1 uF
77 crystal unit Vop SPVpp  Voou SG Vss  SPVss C\L/ . 10““':
W '
" Csce :0.1 ].LF
A CGH 124 pF
% CpoH 124 pF
C C C
\7‘7 T t T SG—( 4.096 MHz crystal unit:
. o ¢ HC49SFWB (Kyocera)
Measuring circuit 2
("2
VIH o
——-o
e g
e - ;
SIREE= 5| W %3
1 % e |
= =] i
o .
VL e Voo VooL SPVpp Vss SPVss

*1: Input logic circuit to determine the specified measuring conditions.
*2: Measured at the specified output pins.
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Measuring circuit 3

VIH o

*1)

VIL o

Input pins

Voo VooL

SPVpp Vss

Output pins

SPVss

Measuring circuit 4

(*3)

1l
L1

*1: Input logic circuit to determine the specified measuring conditions.
*2: Measured at the specified output pins.

Input pins

SPVppVss

Output pins

SPVss

*3: Measured at the specified input pins.
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Measuring circuit 5

VIH o L
— 2
| -
' 7)) ] 'E
e £ | o]
(n| |5 A
1B gl E
H c > ! =
e O | 2
H 1 ‘;“
VIL o VboL SPVbbVss  SPVss

T
[

*1: Input logic circuit to determine the specified measuring conditions.

20/26



LAPIS

' % |
SEMICONDUCTOR

FEDL610Q340FULL-01
M1L610Q340/340

AC Characteristics (External Interrupt)

(VDD = SPVDD =22to 5.5V, Vss = SPVss = OV,
Ta = -40 to +85°C, unless otherwise specified)

Parameter Symbol Condition Min. Typ. Max. Unit
External interrupt disable T Interrupt: Enabled (MIE = 1), 2.5x 3.5x
period NUL CPU: NOP operation sysclk - sysclk HS

PO0—P0O3

P0O0-P03

(Rising-edge interrupt)

tnuL

IR Y2 Ya

(Falling-edge interrupt)

Z
NMI, PO0—-P03 / N

(Both-edge interrupt)

thuL
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AC Characteristics (Synchronous Serial Port)

(VDD = SPVDD =22to 5.5V, Vss = SPVSS = OV,
Ta = -40 to +85°C, unless otherwise specified)

Parameter Symbol Condition Min. Typ. Max. Unit
SCKinput cycle ¢ High-speed oscillation stopped 10 — — us
(slave mode) seve During high-speed oscillation 500 — — ns
SCK output cycle 1)

(master mode) tscve - - SCK - sec
SCK input pulse width High-speed oscillation stopped 4 — — us
(slave mode) tsw During high-speed oscillation 200 — — ns
SCK output pulse width ¢ . scK™ | scK™ | sck™ sec
(master mode) SwW x0.4 x0.5 x0.6

SOUT output delay time . . .

(slave mode) s 180 ns
SOUT output delay time . . .

(master mode) tso 80 ns
SIN input setup time

(slave mode) tss B 50 T B ns
SIN input hold time tsh — 50 — — ns

*1: Clock period selected by SOCK3-0 of the serial port 0 mode register (SIOOMOD1)

SCKo* \

SOuUTO*

SINO*

*: Indicates the secondary function of the corresponding port.
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PACKAGE DIMENSIONS
B 9.70£0.10 (Unit: mm)
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LAPIS Semiconductor Co. Ltd.
NOTES: PACKAGE CODE P-SSOP30-56-0.65-6K-MC
1, LEAlj WIDTH DOES NOT INCLUDE TRIM OFFSET, PACKAGE MATERIAL EPOXY RESIN UNIT mm
2. PACKAGE WIDTH AND LENGTH DO NOT INCLUDE MOLD PROTRUSION, DIEPAD SUPPORT LEAD FLAME MATERIAL | 42 ALLOY DWG No, | QSL-68294
PROTRUSION AND CAVITY OFFSET BETWEEN TOP AND BOTTOM CAVITY.
3, THE SEATING PLANE IS THE SURFACE WHICH THE PACKAGE IS MOUNTED ON AND GETS IN CONTACT wiTH, | ZEAD FINISH | Sn-2BI(BI 2%typ) | REVISION 1
SOLDER THICKNESS MORE THAN 5pm | 1st ISSUE Febi24/2009
PACKAGE MASS (g) 019TYP. | REVISED |__——

Notes for Mounting the Surface Mount Type Package

The surface mount type packages are very susceptible to heat in reflow mounting and humidity absorbed in
storage. Therefore, before you perform reflow mounting, contact ROHM’s responsible sales person for the
product name, package name, pin number, package code and desired mounting conditions (reflow method,

temperature and times).

The heat resistance (example) of this LSI is shown below. Heat resistance ( 6 Ja) changes with the size and the

number of layers of a substrate.

Die pad on the back of a package

at OutputPower 0.5W (3.3V)

0,
partial ground contact area 100%
JEDEC
PCB (W/Lt=76.2/114.511.6 (mm))
PCB Layer 4L
Air cooling conditions Calm(0m/sec)
Heat resistance (6Ja) 45[°C/W]
Power consumption of Chip PMax
at OutputPower 1W (5V) 0.818[W]
Power consumption of Chip PMax 0.283[W]

TjMax of this LSI is 125°C. TjMax is expressed with the following formulas.

TjMax = TaMax + 0Ja x PMax
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Mounting area for package lead soldering to PCB (reference data) is shown below.
Die pad on the back of a package should connect with the substrate of opening or a Vg for heat dissipation.

Mounting area for package lead soldering to PC boards
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When laying out PC boards, it is important to design the foot pattern so as to give consideration
to ease of mounting, bonding, positioning of parts,reliability, wiring,and elimination of solder
bridges.

The optimum design for the foot pattem varies with the materials of the substrate the sort and
thickness of used soldering paste,and the way of soldering. Therefore when laying out the foot
pattern on the PC boards, refer to this figure which mean the mounting area that the package
leads are allowable for soldering to PC boards.
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Edition Edition
FEDL610Q340FULL-01 | Jan 7, 2010 - - Formally edition 1
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NOTICE

No copying or reproduction of this document, in part or in whole, is permitted without the consent of LAPIS
Semiconductor Co., Ltd.

The content specified herein is subject to change for improvement without notice.

The content specified herein is for the purpose of introducing LAPIS Semiconductor's products (hereinafter
"Products"). If you wish to use any such Product, please be sure to refer to the specifications, which can be
obtained from LAPIS Semiconductor upon request.

Examples of application circuits, circuit constants and any other information contained herein illustrate the
standard usage and operations of the Products. The peripheral conditions must be taken into account when
designing circuits for mass production.

Great care was taken in ensuring the accuracy of the information specified in this document. However, should
you incur any damage arising from any inaccuracy or misprint of such information, LAPIS Semiconductor
shall bear no responsibility for such damage.

The technical information specified herein is intended only to show the typical functions of and examples of
application circuits for the Products. LAPIS Semiconductor does not grant you, explicitly or implicitly, any
license to use or exercise intellectual property or other rights held by LAPIS Semiconductor and other parties.
LAPIS Semiconductor shall bear no responsibility whatsoever for any dispute arising from the use of such
technical information.

The Products specified in this document are intended to be used with general-use electronic equipment or
devices (such as audio visual equipment, office-automation equipment, communication devices, electronic
appliances and amusement devices).

The Products specified in this document are not designed to be radiation tolerant.

While LAPIS Semiconductor always makes efforts to enhance the quality and reliability of its Products, a
Product may fail or malfunction for a variety of reasons.

Please be sure to implement in your equipment using the Products safety measures to guard against the
possibility of physical injury, fire or any other damage caused in the event of the failure of any Product, such
as derating, redundancy, fire control and fail-safe designs. LAPIS Semiconductor shall bear no responsibility
whatsoever for your use of any Product outside of the prescribed scope or not in accordance with the
instruction manual.

The Products are not designed or manufactured to be used with any equipment, device or system which
requires an extremely high level of reliability the failure or malfunction of which may result in a direct threat
to human life or create a risk of human injury (such as a medical instrument, transportation equipment,
aerospace machinery, nuclear-reactor controller, fuel-controller or other safety device). LAPIS
Semiconductor shall bear no responsibility in any way for use of any of the Products for the above special
purposes. If a Product is intended to be used for any such special purpose, please contact a ROHM sales
representative before purchasing.

If you intend to export or ship overseas any Product or technology specified herein that may be controlled
under the Foreign Exchange and the Foreign Trade Law, you will be required to obtain a license or permit
under the Law.

Copyright 2008 - 2011 LAPIS Semiconductor Co., Ltd.
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