Dear customer

LAPIS Semiconductor Co., Ltd. ("LAPIS Semiconductor"), on the 1 day of October,
2020, implemented the incorporation-type company split (shinsetsu-bunkatsu) in which
LAPIS established a new company, LAPIS Technology Co., Ltd. (“LAPIS
Technology”) and LAPIS Technology succeeded LAPIS Semiconductor’s LSI business.

Therefore, all references to "LAPIS Semiconductor Co., Ltd.", "LAPIS Semiconductor"
and/or "LAPIS™ in this document shall be replaced with "LAPIS Technology Co., Ltd."

Furthermore, there are no changes to the documents relating to our products other than
the company name, the company trademark, logo, etc.

Thank you for your understanding.

LAPIS Technology Co., Ltd.
October 1, 2020
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ML 6201300 Group

16-bit micro controller

GENERAL DESCRIPTION

ML62Q1300 Group is a high performance CMOS 16-bit microcontroller equipped with an 16-bit CPU nX-U16/100 and
integrated with program memory(Flash memory), data memory(RAM), data Flash and rich peripheral functions such as the
multiplier/divider, CRC operator, DMA controller, clock generator, timer, UART, synchronous serial port, I1°C bus interface unit,
buzzer, VVoltage Level Supervisor(\VVLS), successive approximation type A/D converter, D/A converter , analog comparator, safety
function(IEC60730/60335 Class B) and etc.

The CPU nX-U16/100 is capable of efficient instruction execution in 1-intruction 1-clock mode by pipeline architecture parallel
processing.

The built-in on-chip debug function enables debugging and programming the software. Also, ISP(In-System Programming)
function supports the Flash programming in production line.

The ML62Q1300 Group has five packages (16pin - 32pin) and five kinds of memory sizes(16Kbyte - 64Kbyte).

Table 1 ML62Q1300 Group Product List

P Data memor 16pin 20pi 24pin 32pin

rogram Y| Data Flash SSOP16 pin P TQFP32
memory (RAM) TSSOP20 WQFN24

WQFN16 WQFN32
64Kbyte - - ML62Q1347 ML62Q1367
48Kbyte 4Kbyte — — ML62Q1346 ML62Q1366
32Kbyte — — ML62Q1345 ML62Q1365
2Kbyte
32Kbyte ML62Q1325 ML62Q1335 - -
24Kbyte 2Kbyte ML62Q1324 ML62Q1334 — —
16Kbyte ML62Q1323 ML62Q1333 - -
FEATURES

e CPU
— 16-bit RISC CPU (CPU name: nX-U16/100(A35 core))

— Instruction system: 16-bit length instruction

— Instruction set: Transfer, arithmetic operations, comparison, logic operations, multiplication/division, bit manipulations,
bit logic operations, jump, conditional jump, call return stack manipulations, arithmetic shift, and so on

— On-chip debug function built-in (supported by LAPIS on-chip debug emulator EASE1000)

— ISP (In-System Programming) function built-in

— Minimum instruction execution time
30.5 ps (at 32.768 kHz system clock)
62.5ns/41.6ns (at 16 MHz/24MHz system clock)

e Coprocessor for multiplication and division
— Multiplication: 16bit x 16bit (operation time 4 cycles)
— Division: 32bit / 16bit (operation time 8 cycles)
— Division: 32bit / 32bit (operation time 16 cycles)
— Multiply-accumulate (non-saturating): 16bit x 16bit + 32bit (operation time 4 cycles)
— Multiply-accumulate (saturating): 16bit x 16bit + 32bit (operation time 4 cycles)
— Signed-operation and unsigned-operation are available
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LAPIS Semiconductor Co.,Ltd. FEDL62Q1300-02

Operating voltage and temperature

Operating voltage: Vpp = 1.6 V t0 5.5 V (Need 1.8V or higher at the power on)
Operating temperature: -40°C to +105 °C

Internal memory

Program Flash memory area

Rewrite count: 100 cycles

Rewrite unit: 32bit(4byte)

Erase unit: 16Kbyte/1Kbyte
Erase/Rewrite temperature: 0°C to +40°C

Data Flash memory area

Rewrite count 10,000 cycles

Rewrite unit: 8bit(1byte)

Erase unit: All area/128byte

Erase/Rewrite temperature: -40°C to +85°C

Back Ground Operation(CPU can work while erasing and rewriting)

This product uses SuperFlash® technology licensed from Silicon Storage Technology, Inc.
SuperFlash® is a registered trademark of Silicon Storage Technology, Inc.

Data RAM area
Rewrite unit: 8bit/16bit(1byte/2byte)
Parity check function (Parity error reset or interrupt is generatable)

Clock

Low-speed clock

Internal low-speed RC oscillation: Approx.32.768 kHz

High-speed clock

PLL oscillation: 24MHz/16MHz is selectable by code option

WDT(Watch Dog Timer) clock

Internal low-speed RC oscillation: Approx. 1kHz

The WDT independent clock or the divided clock of internal low-speed clock is selectable by the code option.

Reset

RESET _N pin reset

Reset by power-on detection

Reset by the 2" watchdog timer (WDT) overflow

Reset by WDT counter clear during the clear invalid period

Reset by RAM parity error

Reset by unused ROM access

Reset by voltage level detection (VLS)

The software reset by BRK instruction (reset CPU only)

Reset to the peripheral circuits by Block Reset Control Registers (BRECON 0 to 3)

One-time reset to the all peripheral circuits by Software Reset Control Register (SOFTRCON)
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Power management

— HALT mode: CPU stops executing instruction, clock oscillations and peripheral circuits remain previous states

— HALT-H mode: CPU stops executing instruction, high-speed clock oscillation stops and peripheral circuits working with
low-speed clock remain previous states

— STOP mode: CPU stops executing instruction, both high-speed oscillation and low-speed oscillation stop.

— STOP-D mode: CPU stops executing instruction, both high-speed oscillation and low-speed oscillation stop. The internal
regulator’s output voltage (Vpp.) goes down to reduce the current consumption.

— Clock gear: The frequency of high-speed system clock can be changed by software (1/1, 1/2, 1/4, 1/8, 1/16 or 1/32 of the
oscillation clock)

— Block Control Function: Powers down the circuits of unused function blocks (reset the block or stop supplying the clock)

Interrupt controller

— Non-maskable interrupt source: 1 (Internal sources: WDT)
— Maskable interrupt sources: max.32

— Four step interrupt levels

— External interrupt ports : max. 8

Watchdog timer(WDT)

— Operating clock is selectable (1kHz WDT independent clock or divided clock of internal 32.768kHz RC oscillation)

— Overflow period: 8 types selectable (7.8ms, 15.6ms, 31.3ms, 62.5ms, 125ms, 500ms, 2000ms and 8000ms @32.768kHz)
— Enabling or disabling the window function is selectable (The clear enable period is 50% or 75% of overflow period)

— WNDT operation is selectable by code option (Enable or Disable)

— Readable WDT counter (WDT counter monitor function)

— The first overflow generates the WDT interrupt, and the second overflow generates the WDT reset when the counter clear
enable period is 100% of overflow period.

— The first overflow generates the WDT reset when the counter clear enable period is 50% or 75% of overflow period.

— The invalid clear reset generated when the WDT counter is cleared out of the WDT counter clear enable period.

DMA(Direct Memory Access) controller
— Channel : 2ch
— Transfer unit: 8bit/16bit
— Max. transfer count: 1024 time
— Transfer type: 2 cycle transfer
— Transfer mode: Single transfer mode
Fixed address, address increments and address decrements
— Transfer target: SFR/RAM > SFR/RAM (Transfer from/to Flash is not supported)
— Transfer request: Serial communication units, A/D, 16-bit timers, Functional timers and External interrupts.

Low-speed Time base counter
— Divide the Low-speed clock(LSCLK) and generate 128Hz to 1Hz internal pulse signals
— Periodical interrupt x 3 selectable from 8 frequencies (128Hz, 64Hz, 32Hz, 16Hz, 8Hz, 4Hz, 2Hz and 1Hz)
— The time base clock output (1Hz or 2Hz) from general purpose ports (TBCOUT1).

Functional timer(FTM)
— Channel: 4ch
— Timer one shot mode and repeat mode, Capture mode, PWM model and PWM mode 2(complementary output)
— Same start/stop is available with different channels
(This function is not available with 16-bit timers)
— Event trigger (external interrupts, analog comparators, 16-bit timers and Functional timers)
— Dead time is generatable.
— Auvailable to specify division ratio of counter clock channel by channel
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e 16-bit timers
— Channel: Max. 6¢h
— 8-bits timer mode and 16-bit timer mode (1ch 16-bit timer is configurable as 2ch 8-bit timer)
— Same start/stop is available with different channels
(This function is not available with Functional Timer)
— Timer output (toggled by overflow)
— Available to specify division ratio of counter clock channel by channel

¢ Serial communication unit
— Channel: 2ch
— Synchronous Serial Port or UART is selectable in each channel

< Synchronous Serial Port >

— Master/slave selectable

— LSB first/MSB first selectable

— 8-bit length/16-bit length selectable

< UART >

Full-duplex communication x 1ch(One Full-duplexUART is configurable as two half-duplex UARTS)
5-8 bit length, parity/no parity, odd parity/even parity, 1 stop bit/2 stop bits

Positive logic/negative logic selectable

LSB first/MSB first selectable
Wide range of communication speed

32.768kHz clock: 1bps to 4,800bps

24MHz clock: 600bps to 3Mbps

16MHz clock: 300bps to 2Mbps
— Internal baud rate generator

o 1%C bus interface unit (Master/Slave)
— Channel: 1ch
— Master or Slave mode is selectable

< Master function >

— Standard mode (100 kbit/s), fast mode (400 kbit/s) and 1Mbps mode(1Mbit/s)
— Handshake (Clock synchronization)

— T7bit address format (10bit address format is supported)

< Slave function >

— Standard mode (100 kbit/s), fast mode (400 kbit/s) and 1Mbps mode(1Mbit/s)
— Clock stretch function

— 7bit address format

e 1°C bus interface (Master only)
— Channel: 1ch
— Standard mode (100 kbit/s), fast mode (400 kbit/s) and 1Mbps mode(1Mbit/s)
— Handshake (Clock synchronization)
— T7bit address format (10bit address format is supported)

e General-purpose ports (GP10)
— 1/0O port; Max. 28 (Including one pin for on-chip debug and pins for other shared functions)
— External interrupt function x 8
— LED driver port : Max. 27
— Carrier frequency output function (used for IR communication)
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e Successive approximation type A/D converter
— Channel: Max.8ch
— Resolution: 10bit
— Conversion time: Selectable 2.25us (min) /channel (When the conversion clock is 8MHz)
— Vpp pin input voltage / Internal reference voltage(Approx. 1.55V) / External reference voltage (Vger pin) are selectable
— Scan function (repeat conversion)
— One result register for each channel
— Interrupt by threshold of conversion result
— Temperature sensor for low-speed RC oscillation adjustment

e Voltage level supervisor (VLS)
— Accuracy: +4%
— Threshold voltage: 12 values selectable (1.85V ~ 4.00V)
— Voltage level detection reset (VLS reset)
— Voltage level detection interrupt (VLSO interrupt)

e Analog comparator
— Channel: 1ch
— Interrupts allow edge selection and sampling selection
— An external or an internal reference voltage(0.8V) is selectable

e D/A converter
— Channel: Max 1ch
— Resolution: 8bit
— Output impedance: 6k ohm(Typ.)
— R-2R ladder method

e Buzzer
— 4 buzzer mode (Repeat sound, Single sound, Intermittent sound 1 and Intermittent sound 2)
— 8frequencies (4.096kHz to 293Hz)
— 15 step duty (1/16 to 15/16)
— Selectable the logic of buzzer output pin (Positive or Negative logic)

e CRC(Cyclic Redundancy Check) oEeration function
— Generation equation: X™+X"2+X>+1
— LSB first or MSB first is selectable
— Automatic CRC mode: Automatic CRC calculation with data of program memory in HALT mode

e Safety Function(IEC60730/60335 Class B)
— RAM/SFR guard
— Automatic CRC calculation with data of program memory
— RAM parity error detection
— ROM unused area access reset
— Clock mutual check
— WNDT counter check
— Successive approximation type A/D converter test
— UART test
— Synchronous serial test
— I°C test
— GPIO test
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¢ Shipping package

16-pin plastic SSOP

ML62Q1323/1324/1325 - xxxMB (Blank part: ML62Q1323/1324/1325-NNNMB)
16-pin plastic WQFN

ML62Q1323/1324/1325 - xxxGD (Blank part: ML62Q1323/1324/1325-NNNGD)
20-pin plastic TSSOP

ML62Q1333/1334/1335 - xxxTD (Blank part: ML62Q1333/1334/1335-NNNTD)
24-pin plastic WQFN

ML62Q1345/1346/1347 - xxxGD (Blank part: ML62Q1345/1346/1347-NNNGD)
32-pin plastic TQFP

ML62Q1365/1366/1367 - xxxTB (Blank part: ML62Q1365/1366/1367-NNNTB)
32-pin plastic WQFN

ML62Q1365/1366/1367 - xxxGD (Blank part: ML62Q1365/1366/1367-NNNGD)

xxX: ROM code number

FEDL62Q1300-02

6/59
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ML62Q1300 Group how to read the part number

ML620Q 1367 —xxxTB

L Package Type

GD  WQFN
MB  :SSOP
TB  :TQFP
TD  :TSSOP

ROM Code Number
NNN :Blank
XXX :Custom Code Number

Program Memory Size

3 :16Kbyte

4 :24Kbyte

5 :32Kbyte

6 :48Kbyte

7 :64Kbyte
Pin Count

2 :16pin

3 :20pin

4 :24pin

6 :32pin
Group Name

13 :1300 Group

Program Memory Type

Q :Flash Memory
CPU Type
62 :16bit CPU nX-U16/100

LAPIS Semiconductor Logic Product

Figure 1 ML62Q1300 Group Part Number

FEDL62Q1300-02
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ML62Q1300 Group Main Function List

Table 2 ML620Q1300 Group Main Function List

Pin Interrupt Timer Serial Analog
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= S - c 0O > = ] = 2 2 @
G 1g 2la 2|8 |- |3|B|8|3|2|8|&
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S |28 |=]32 v | 218 |° S| 2|3
3 | = | 3 3| S || 2 |22 |8
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Part number = SISl |T 13|22
s || 2| |=|3
=] = < =]
o ) = <
c S I @
o | 3|3 |2
21=132 |5
) 2 | S
1
5 8
2 =
>
o
*N
ML62Q1323
ML62Q1324 | 16 12 |11 6
ML62Q1325 23 4 0
ML62Q1333
ML62Q1334 | 20 16 | 15
ML62Q1335
3 1 8 4 0 2 1 1 1 2
ML62Q1345
ML62Q1346 | 24 20 | 19 8
ML62Q1347
25 6 1
ML62Q1365
ML62Q1366 | 32 28 | 27
ML62Q1367

*1: One 16-bit timer is configurable as two 8-bit timers.
*2 - Full-duplex UART and Synchronous Serial Port can not be used simultaneously in the same channel.
One Full-duplexUART is configurable as two half-duplex UARTS.
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LAPIS Semiconductor Co. Ltd. FEDL62Q1300-02
BLOCK DIAGRAM

CPU (nX-U16/100)

EPSW1-3 GREG [ ELR1~3 || ECSRL |

PSW 0~15 | LR | | psricsr |

Timing / ALU \ | A || Pc |
Controller
/\ | P | Program memory

_ , BUS (Flash)
Instruction Instruction Controller

On-Chip Decoder Register
ICE

Multiplier/Divider
(Coprocessor)

13

Data Flash

Data Bus

VDDL «—> SUO~1_SCK*
“—1 Ppower «—— SUO~1_SIN*
Veero*  «—— Circuit Serial  — syo~1_souT*
QOletmun +—— SUO~1_RXDO*
ication —» - *
RESET_N —* Reset/ Unit «— gﬂgj‘&gg*
! |
TESTO* «—* TEST | |\T - » SUO~1 _TXD1*
K\ Interrupt
OUTLSCLK* +——|  Clock INT [,
OUTHSCLK* < Gecni?;i?ton —) ICBuUs |«— |2CcU0 SDA*
Watch Unit  |«—> jcuo_scLr
Dog B
PLL Timer
. . 2
Oscillation | {umm—mp/ I'Cc <+—> |2CMO_SDA*
Master [¢— |2CM0_SCL*
16-bit
Timer > TMHO~50UT*
Low-speed
RC 4—) “—— EXTRIGO~7*
Oscillation Functional
unctional
Timer
RC —> FTMO0~3P
Oscillation ——— FTMO~3N
(For WDT)
INT FLASH »
Voo > ? Controller Tg:)i_r?ti?e
*
Vi | A —— TBCOUT1
VREF ——» Converter
> *
AINO toAIN5/7* — ¥ INT Buzzer | Sﬁgﬁ*
CMPOP* —» ES
CMPOM* —®|  Analo l—>
Compargtor Safety PXO~PXT
Function (X=0~3)
GPIO
DIA <+— EXIO~7
DACOUTO* Converter ) Fl?r?;?(;n

* : indicates the shared function of general ports.

Figure 2 ML62Q1300 Group Block Diagram
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PIN CONFIGURATION

Pin Layout of ML62Q1323/1324/1325 16pin SSOP Package

VboL IZ
RESET_N |I
POO/TESTO Iz

P0O2/EXIO/EXTRG0/SUO_RXDO/SUO_SIN/
FTMOP/OUTLSCLK/CMPOM | 6

PO3/EXI1/EXTRG1/SUO_TXDO0/SUO_SOUT/SUO_TXDY 7
/12CU0_SDA/FTMON/OUTHSCLK/CMPOP
PO4/EXI2/EXTRG2/SUO_SCLK/I2CUO_SCL/

TMHoouT L8

(TOP VIEW)
SSOP16

=

=
N

=
=

ARERENERCRORCNC

o

Figure 3 Pin Layout of 16pin SSOP Package

FEDL62Q1300-02

P27/EXI7T/EXTRG7/SUL1_TXD1/I2CU0_SCL/
FTM3N/TBCOUT1/BZON/AIN7

P26/EXIB/EXTRG6/SU1_RXD1/SU1_RXDO/
12CUO_SDA/FTM3P/BZ0OP/AING

P23/EXIS/EXTRG5/SUL_SCLK/I2CMO_SCL/
TMH20UT/Vper

P22/SU1_TXDO0/SU1_SOUT/SU1_TXD1/
12CMO_SDA/FTM2N/OUTHSCLK/AIN3

P21/EXI4/EXTRG4/SUL1_RXDO0O/SU1_SIN/
FTM2P/OUTLSCLK/AIN2

P20/SUO_TXD1/FTMIN/TBCOUT1/BZON/AIN1

P17/EXI3/EXTRG3/SUO_RXD1/SUO_RXDO/
FTM1P/BZOP/AINO

P13/SU0_TXDO0/SUO_SOUT/SUO_TXD1/
TMH1OUT/TMH30UT
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LAPIS Semiconductor Co. Ltd. FEDL62Q1300-02
Pin Layout of ML62Q1323/1324/1325 16pin WQFN Package

FTM2P/OUTLSCLK/AIN2

[2CMO_SDA/FTM2N/OUTHSCLK/AIN3

P20/SUO0_TXD1/FTM1N/TBCOUT1/BZON/AIN1

P22/SU1_TXDO0/SU1_SOUT/SU1_TXD1/
P21/EXI4/EXTRG4/SU1_RXDO/SU1_SIN/
P17/EXI3/EXTRG3/SUO0_RXD1/SUO_RXDO/

FTM1P/BZ0OP/AINO

12 1 10 9
P13/SUO_TXDO/SUO_SOUT/SUO_TXD1/
P23/EXI5/EXTRG5/SU1_SCI}IT\5II|_2|(23(IS/IS_I__/SV(§IE_|Z B[ ] s PLISUOTXDOSUO
P26/EXIG/EXTRG6/SU1_RXD1/SU1_RXDO/ 14 [ O ] 7 POAEXI2/EXTRG2/SUO_SCLK/I2CU0_SCL/
12CU0_SDA/FTM3P/BZOP/AING (TOP VIEW) TMHOOUT
WQFN16
P27/EXITIEXTRG7/SU1_TXD1/2CU0_SCL/ 15 [ ] 6 POS/EXILEXTRG1/SUO_TXDO/SUO_SOUT/SUO_TXD1/
FTM3N/TBCOUTL/BZON/AIN7 12CU0_SDA/FTMON/OUTHSCLK/CMPOP
Voo 16 [ Q < 5  PO2/EXIO/EXTRGO/SUO_RXDO/SUO_SIN/
FTMOP/OUTLSCLK/CMPOM
1 2
1]

Vs
VDDL
POO/TESTO ~ [ O

RESET_N w

Figure 4 Pin Layout of 16pin WQFN Package
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LAPIS Semiconductor Co. Ltd.
Pin Layout of ML62Q1333/1334/1335 20pin TSSOP Package

RESET_N

POO/TESTO

PO2/EXIO/EXTRGO/SUO_RXDO/SUO_SIN/
FTMOP/OUTLSCLK/CMPOM

PO3/EXI1/EXTRG1/SUO_TXD0/SUO_SOUT/SUO_TXD1/
12CU0_SDA/FTMON/OUTHSCLK/CMPOP

[1] 20
[2]
[s]

=
[e)

PO4/EXI2/EXTRG2/SUO_SCLK/I2CUO_SCL/ [ 5
TMHOOUT (TOP VIEW)
oS o TSSOP20 =
P13/SUO_TXDO/SUO_SOUT/SUO_TXD1/
TMH1OUT/TMH30UT E 14
P17/EXI3/EXTRG3/SUO_RXD1/SUO_RXDO/
FTM1P/BZOP/AINO [ ] 13

P20/SUO0_TXD1/FTMIN/TBCOUT1/BZON/AIN1

P21/EXI4/EXTRGA4/SU1_RXD0/SU1_SIN/
FTM2P/OUTLSCLK/AIN2

=
N

=

=] (=] 2] [=] 5] [s] =] [=] =] 13

(o]
(0]

Figure 5 Pin Layout of 20pin TSSOP Package

FEDL62Q1300-02

<
@

<
o
o

P33/SU1_TXD1/TMH30UT

P27/EXI7T/IEXTRG7/SU1_TXD1/I2CUO_SCL/
FTM3N/TBCOUT1/BZON/AIN7

P26/EXI6/EXTRG6/SU1_RXD1/SU1_RXDO0/
12CUO_SDA/FTM3P/BZ0OP/AING

P25/SU1_TXDO0/SU1_SOUT/SU1_TXD1/AIN

P24/SU1_RXDO0/SU1_SIN/AIN4

P23/EXI5/EXTRG5/SU1_SCLK/I2CMO0_SCL/
TMH20UT/Vger

P22/SU1_TXDO0/SU1_SOUT/SU1_TXD1/
12CMO_SDA/FTM2N/OUTHSCLK/AIN3

12/59



LAPIS Semiconductor Co. Ltd. FEDL62Q1300-02
Pin Layout of ML62Q1345/1346/1347 24pin WQFN Package

12CMO_SDA/FTM2N/OUTHSCLK/AIN3

FTM2P/OUTLSCLK/AIN2

P21/EXI4/EXTRG4/SU1_RXDO0/SU1_SIN/

P20/SUO0_TXD1/FTM1IN/TBCOUT1/BZON/AIN1

P23/EXIS/EXTRG5/SU1_SCLK/I2CM0_SCL/
P22/SU1_TXDO/SU1_SOUT/SU1_TXD1/
P17/EXI3/EXTRG3/SUO_RXD1/SUO_RXDO/
P16/SU1_SCLK/I2CUQ_SCL/TMHS0UT

TMH20UT/Vger
FTM1P/BZ0OP/AINO

18 17 16

VU UUUY

=
al
=
S
[y
w

P13/SUO_TXD0/SUO_SOUT/SUO_TXD1/

P24/SUL_RXDO/SUL_SIN/AIN4 19 [ TMHIOUT/ TMH3OUT

12

P25/SU1_TXD0/SU1_SOUT/SU1_TXD1/AIN 20 > 11 P12/SUO_RXDO/SUO_SIN/TMH4OUT

P26/EXI6/EXTRG6/SUL_RXD1/SU1_RXDO

2cU0_sDAFTMaPiBZOP/IAING 21— (TOP VIEW)

P27/EXI7TIEXTRG7/SUL_TXDL/I2CUO_SCL/ 22 WQFN24
FTM3N/TBCOUT1/BZON/AIN7

>
P32/SUL_RXD1/SUL RXD 23 [ Q
i

P33/SU1_TXD1/TMH30UT 24 m m m

10 PO5
PO4/EXI2/EXTRG2/SUO0_SCLK/I2CUO_SCL/
TMHOOUT

PO3/EXI1/EXTRG1/SUO_TXD0/SUO_SOUT/SUO_TXD1/
8 12CU0_SDA/FTMON/OUTHSCLK/CMPOP

1A0NNNn

7  PO2/EXIO/EXTRGO/SUO_RXDO/SUO_SIN/
FTMOP/OUTLSCLK/CMPOM

>
>

[N
N
w
S

VDD
VSS
VDDL

RESET_N
POO/TESTO  n
PO1/DACOUTO0 o

Figure 6 Pin Layout of 24pin WQFN Package

13/59



LAPIS Semiconductor Co. Ltd. FEDL62Q1300-02
Pin Layout of ML62Q1365/1366/1367 32pin TQFP Package

12CM0_SDA/FTM2N/OUTHSCLK/AIN3

FTM2P/OUTLSCLK/AIN2

P21/EXI4/EXTRG4/SU1_RXDO/SU1_SIN/

P20/SUO_TXD1/FTM1N/TBCOUT1/BZON/AIN1

P23/EXIS/EXTRG5/SU1_SCLK/I2CMO_SCL/
P22/SU1_TXD0/SU1_SOUT/SU1_TXD1/
P16/SU1_SCLK/I2CUO_SCL/TMH50UT

TMH20UT/Vger
P15/I2CU0_SDA

P17/EXI3/EXTRG3/SU0_RXD1/SUO0_RXDO/
P14

FTM1P/BZ0OP/AINO

%]
3]
3]
=]
B
-]
& ]
5]

P13/SUO_TXD0/SUO_SOUT/SUO_TXD1/
TMH1OUT/TMH30UT

[N

P24/SU1_RXDO0/SU1_SIN/AIN4 | 25
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Figure 7 Pin Layout of 32pin TQFP Package
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LAPIS Semiconductor Co. Ltd.
Pin Layout of ML62Q1365/1366/1367 32pin WQFN Package
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Figure 8 Pin Layout of 32pin WQFN Package
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LAPIS Semiconductor Co., Ltd.

FEDL62Q1300-02

PIN LIST
Table 3 Pin List
Pin No.
N
= = o N w
o o)) N
(2|22 3 Pin | p, 2" 3 4" " " n "
s |5 5 5 rimary . . . 5 6 7 8
zZ name - function function function . . . .
z|z | § z = ’ function . . . function function | function | function
o | o |: o S| (Primary Communic | Communi | Communic X
152115 k= . Others . . . Timers Others Others ADC
R | function) ations cations ations
w =
V9Io|lvn|O oo
OlTa|lo|lTdET
NI =4 R =4 P4
1 |16]18] 1 1 | Voo - - - - - - - -
2 119 2] 2 [vss - - - - - - - -
3 2 20| 3 3 | Vooo - - - - _ — _ _
43| 1] 4| 4 RESETN - - - - - - _ _
5 4 2 5 5 | POO TESTO - - - - - - -
- - - 6 6 | Po1 DACOUTO - - - - - - -
EXIO SUO_RXDO _ ~ ~
6 5 3 7 7 P02 EXTRGO SUD_SIN FTMOP OUTLSCLK | CMPOM
EXI1 SUO_TXDO _
7 6 4 8 8 | P03 EXTRGL SUG_SOUT SUO_TXD1| 12CUO0_SDA FTMON |OUTHSCLK| CMPOP
EXI2
8 7 5 9 9 | PO4 ExTRG2 | SUO_SCLK - I2CUO0_SCL | TMHOOUT - - -
- - 6 | 10 | 10 | PO5 - - - - - - - -
- - - - | 11 | PO6 - - - [2CM0_SDA - - - -
- - - - 12 | PO7 - SUO_RXD1 SUO_RXDO| 12CM0_SCL - - - -
-l -1-1]-1]13]|P10 - SUO_TXD1 - - - - - -
- - - - |14 | P11 - SUO_SCLK - - - - - -
SUO_RXDO _ _ B B ~
- - - |11 15| P12 - SUO. SIN TMH40UT
SUO_TXDO ~ ~ ~
9 8 7 12 | 16 | P13 - SUO_SOUT SUO_TXD1 TMH10UT TMH30UT
-l -1 -1 -1]1r|P14 - - - - - - - -
- - - - | 18 | P15 - - - I2CU0_SDA - - - -
- - - 13 | 19 | P16 - SU1_SCLK - 12CUO0_SCL | TMH50UT - - -
EXI3
10 9 8 14 | 20 | P17 EXTRG3 SUO_RXD1 SUO_RXDO - FTM1P - BZOP AINO
11 | 10 9 15 | 21 | P20 SUO_TXD1 - - FTM1N TBCOUT1 BZON AIN1
EXI4 SU1_RXDO0S _ _ _
12 1 11| 10 | 16 | 22 | P21 EXTRGA UL SIN FTM2P OUTLSCLK AIN2
SU1_TXDO _
1312|111 | 17 | 23 | P22 - SU1 SOUT SU1_TXD1 | 12CMO_SDA FTM2N | OUTHSCLK AIN3
EXI5
14 | 13 |1 12 | 18 | 24 | P23 EXTRG5 | SU1_SCLK - [2CM0_SCL | TMH20UT - - Vrero
VREF
SU1_RXDO _ _ _ _ _
- - | 13| 19| 25| P24 - SUL SIN AIN4
SU1_TXDO _ _ _ _
- - | 14| 20| 26 | P25 - SU1 SOUT SU1_TXD1 AIN5
15| 14 | 15 | 21 | 27 | P26 Efgg%G SU1_RXD1 | SU1_RXDO | 12CU0_SDA FTM3P - BZOP AING
16 | 15| 16 | 22 | 28 | P27 ExETXFIe7c;7 SUL_TXD1 - l2cuo_scL | FTM3N |TBCOuTL | BZON AIN7
- -1 -1-129]P30 - - - - - - - -
- - - - |30 | P31 - - - - - - - -
- - - 23 | 31 | P32 - SU1_RXD1 SU1_RXDO - - - - -
- - 17 | 24 | 32 | P33 - SU1_TXD1 - - TMH30UT - - -
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LAPIS Semiconductor Co., Ltd.
PIN DESCRIPTION

FEDL62Q1300-02

Table 4 Pin Description (1/4)

Function

Signal name | Pin name 1/O Description Logic
— Vss — | Negative power supply pin (-) —
_ v, __ | Positive power supply pin (+).Connect a capacitor Cy _
bp between this pin and Vss to stabilize power supply.
Power - - .
Power supply pin for internal logic (internal
- VopL — regulator’s output). Connect a capacitor C,(1uF) —
between this pin and Vss.
Input pin for testing. Also, used for on-chip debug
Test TESTO POO 1o !nterface or ISP function. PQO is |n|t|aI|'zed' as pull-up _
input mode by the system reset (not high-impedance
mode).
Reference voltage output.
An internal reference voltage in the SA type A/D
Vrero P23 — | converter block can be externally used for a reference. -
The pin is shared with the SA type A/D converter
external reference voltage input.
Input for reset. Asserting “L” level to this pin enters
System the MCU into system reset mode and internal circuits
RESET N RESET N | are |n|t|aI|_zed, then releasing it to “H” level .make CPU Negative
start running the program. Used for on-chip debug
interface or ISP function. Internal pull-up resistor is
not installed.
P02
OUTLSCLK Po1 O |Low-speed clock output. —
OUTHSCLK igg O | High-speed clock output. —
General I/O port
- High-impedance
- Input with Pull-UP (initial value)
- Input without Pull-UP
P00 P00 yo | ~CMOSoutput - Positive
- N-channel open drain output
P00 is only initialized as pulled-up input and other
ports are initialized as high-impedance
Not available to use as 1/0 pin when using for on-chip
General port debug interface or ISP function.
(GPIO)
P01 - PO7 | PO1-PO7
General I/O port
P10-P17 | P10-P17 - High-impedance (initial value)
- Input with Pull-UP o
P20 — P27 P20 — P27 Vo - Input without Pull-UP Positive
- CMOS output
- N-channel open drain output
P30-P33 | P30-P33
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LAPIS Semiconductor Co., Ltd.

FEDL62Q1300-02

Table 4 Pin Description (2/4)

Function Signal name | Pin name | I/O Description Logic
P03
SUO_TXDO P13 O | Serial communication unitO/UARTO data output pin. Positive
P02
P07 . . . . . .
SUO_RXDO P12 | Serial communication unitO/UARTO data input pin. Positive
P17
P03
P10 . — . . .
SUO_TXD1 P13 O | Serial communication unitO/UART1 data output pin. Positive
P20
SUO_RXD1 ﬁg; | Serial communication unitO/UART1 data input pin. Positive
UART
SU1l_TXDO igg O | Serial communication unitl/UARTO data output pin Positive
P21
P24 . L . . . .
SU1_RXDO P26 | Serial communication unitl/UARTO data input pin. Positive
P32
P22
SU1_TXD1 ig;’ O | Serial communication unitl/UART1 data output pin. Positive
P33
SU1l_RXD1 igg | Serial communication unitl/UART1 data input pin. Positive
SUO SIN P02 | Serial communication unito/Synchronous serial data Positive
- P12 input pin.
P04 i icati i i
SUO_SCK /0 Serla_l communication unit0/Synchronous serial clock Positive
P11 I/O pin.
SUO SOUT P03 o Serial communication unit0/Synchronous serial data Positive
Synchronous - P13 output pin.
Serial Port P21 ; icati i ; B
SU1_SIN | _Serlal communication unitl/Synchronous serial data Positive
P24 input pin.
P16 - - - -
SU1_SCK /0 Serla_l communication unitl/Synchronous serial clock Positive
P23 I/O pin.
P22 i icati i i .
SU1_SOUT o Serial cqmmunlcatlon unitl/Synchronous serial data Positive
P25 output pin.
Pos *C Uni d sal /O pin/N-ch
12CUO_SDA P15 /0 | C_UnltO (Master an Save)_ Data I/0 pin/ N-ch open Positive
526 drain. Connect a pull-up resistor externally.
poa I°C Unit0 (M d Salve) Clock I/0 pin / N-ch
) 12CUO0_SCL P16 | 10 nit0 (Master and Salve) Clock I/0 pin / N-c Positive
I°C Bus 527 open drain. Connect a pull-up resistor externally.
P06 2 i . ;
12CM0_SDA /0 I°C Master0 _Data I/O pin / N-ch open drain. Connect Positive
p22 a pull-up resistor externally.
2 . .
12CMO SCL PO7 /0 I°C Master0 Clock I/0 pin / N-ch open drain. Connect Positive
- P23 a pull-up resistor externally.
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LAPIS Semiconductor Co., Ltd.

Table 4 Pin Description (3/4)

FEDL62Q1300-02

Function Signal name | Pin name I/O | Description Logic
FTMOP P02 O | Functional Timer0 output. Positive
FTMON P03 O | Functional TimerO output. Negative
FTM1P P17 O | Functional Timerl output. Positive
FTM1N P20 O |Functional Timerl output. Negative
FTM2P P21 O | Functional Timer2 output. Positive
FTM2N p22 O | Functional Timer2 output. Negative
FTM3P P26 O | Functional Timer3 output. Positive
Functional Timer FTM3N P27 O | Functional Timer3 output. Negative
(FT™M) EXTRGO P02 | | Functional Timer event trigger input pin. —
EXTRG1 P03 I Functional Timer event trigger input pin. —
EXTRG2 P04 I Functional Timer event trigger input pin. —
EXTRG3 P17 I Functional Timer event trigger input pin. —
EXTRG4 P21 I Functional Timer event trigger input pin. —
EXTRG5 P23 | Functional Timer event trigger input pin. —
EXTRG6 P26 | Functional Timer event trigger input pin. —
EXTRG7 P27 I Functional Timer event trigger input pin. —
TMHOOUT P04 O | 16bit General Timer O output pin Positive
TMH10UT P13 O | 16bit General Timer 1 output pin Positive
TMH20UT P23 O | 16bit General Timer 2 output pin Positive
16bit_GeneraI TMH30UT E;g O | 16bit General Timer 3 output pin Positive
Timer TMH40UT P12 O | 16bit General Timer 4 output pin Positive
TMH50UT P16 O | 16bit General Timer 5 output pin Positive
EXTRGO P02 I 16bit General Timer trigger input pin —
EXTRG1 P03 | 16bit General Timer trigger input pin —
Low-Speed P20
Time Base TBCOUT1 O |Low-speed Time Base Counter 1Hz/2Hz output pin Positive
Counter (LTBC) P27
BZ0OP E% O | Buzzer output (positive phase) Positive
Buzzer P20
BZON P07 O | Buzzer output (negative phase) Negative
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LAPIS Semiconductor Co., Ltd.

FEDL62Q1300-02

Table 4 Pin Description (4/4)

Function Signal name | Pin name I/O | Description Logic
EXIO P02 | External interrupt O input pin —
EXI1 P03 | External interrupt 1 input pin —
EXI2 P04 I External interrupt 2 input pin —
External Interrupt EXI3 P17 I External ?nterrupt 3 ?nput pﬁn —
EX14 P21 | External interrupt 4 input pin —
EXI5 P23 | External interrupt 5 input pin —
EXI6 P26 | External interrupt 6 input pin —
EXI7 P27 I External interrupt 7 input pin —
SA type A/D converter external reference voltage
VRer P23 — | input. The voltage provided to the pin is used as the —
reference voltage for the A/D conversion.
. AINO P17 | SA type A/D converter channel 0 input pin —
Succgssw_e AIN1 P20 | SA type A/D converter channel 1 input pin —
appt)romrX/aDtlon AIN2 P21 I SA type A/D converter channel 2 input pin —
c)(;rr)ne/erter AIN3 p22 | SA type A/D converter channel 3 input pin —
AIN4 P24 | SA type A/D converter channel 4 input pin —
AIN5 P25 | SA type A/D converter channel 5 input pin —
AIN6 P26 I SA type A/D converter channel 6 input pin —
AIN7 P27 I SA type A/D converter channel 7 input pin —
Analog CMPOP P03 | Comparator input 0 (noninverting input) —
comparator CMPOM P02 | Comparator input 0 (inverting input) —
D/A converter DACOUTO PO1 O | D/A converterQ output pin —
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LAPIS Semiconductor Co. Ltd. FEDL62Q1300-02
TERMINATION OF UNUSED PINS

Table 5 Termination of unused pins

Pin Recommended pin termination
RESET_N Connect to Vpp through a resistor
POO/TESTO Qpen the pin with the internal initial condition of pulled-up
input mode.
P01 to P07
P10to P17 Open the pins with the internal initial condition of
P20 to P27 Hi-impedance mode.
P30 to P33

Note:

For unused input ports or unused input/output ports, if an unstable middle level voltage is supplied to the corresponding pins which
are configured as inputs without pull-up register or input/output mode, supply current may become excessively large. Therefore, it
is recommended to configure those pins as either input mode with a pull-up resistor or output mode.
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LAPIS Semiconductor Co., Ltd.
ELECTRICAL CHARACTERISTICS

Absolute Maximum Ratings

FEDL62Q1300-02

(Vss =0V)

Parameter Symbol Condition Rating Unit
Power supply voltage 1 Vop Ta =+25°C -0.3to +6.5 \%
Power supply voltage 2 VoL Ta = +25°C -0.3t0 +2.0 \%
Input voltage Vi Ta = +25°C -0.3 to Vpp+0.3*" %
Output voltage Vour Ta=+25°C -0.3to VDD+O.3*1 \Y

. 2

“H” level output current louTh Ta = +25°C 'I%(E)tlzl __14505*2 mA
“L” level output current louTL Ta = +25°C 'I%(r))tlzl ++f500 mA
Power dissipation PD Ta = +25°C 1 W
Storage temperature Tste — -55 to +150 °C

*1 6.5V or lower

*2 The current flowing out the LSI through the pin is described in the negative number.
The applicable maximum current is the absolute value.

For example, -1mA means the maximum current 1mA flows out the LSI through the pin.

[Note] Use the product within absolute maximum ratings. The absolute maximum ratings are conditions which may physically

deteriorate the quality of product.

Recommended Operating Conditions

(Vss = 0V)
Parameter Symbol Condition Range Unit
Operating temperature Top — -40 to +105 °C
Operating voltage 1 Vbb — 1.6t05.5 \%
. Vpp= 1.6 to 5.5V 30k to 4M
Operating frequency (CPU) fop Voo = 1.8 to 5.5V 30K 10 25M Hz
VppL pin external capacitance CL — 1.0 +£30% uF
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LAPIS Semiconductor Co., Ltd.

Current Consumption 1

Product: ML62Q1323, ML62Q1324, ML62Q1325, ML62Q1333, ML62Q1334, ML62Q1335

FEDL62Q1300-02

(Vpp=1.6 t0 5.5V, Vss =0V, Ta=-40 to +105°C, unless otherwise specified)

Measuri
Parameter Symbol Condition Min. Typ. *3 Max. Unit ng
circuit
o Ta=-40to
CPU is in STOP-D state. +85°C — 17
Supply current 0 IDDO Low-speed RC1K/RC32K and — 0 0.60 pA
PLL oscillation are stopped. Ta= '40 to — 36
+105°C
_ Ta=-40to
CPU is in STOP state. +85°C — 20
Supply current 1 IDD1 Low-speed RC1K/RC32K and = 20 0.75 JIVAN
PLL oscillation are stopped. Ta= '40 to — 42
+105°C
Low-speed RC32K Oscillating. | 18 = "})O to _ 27
CPU is in HALT state (LTBC +85°C
Supply current 2 IDD2 | 2nd WDT are operating™). PLL | T4 = -40 1o 36 KA
oscillation is stopped. +105°C — 44 1
CPU: Running with 32kHz RC Ta = -40 to
Supply current 3 IDD3 | oscillation clock*"** - — 17 66 pA
e +105°C
PLL oscillation is stopped.
CPU: Running with 16MHz PLL
oscillating clock*? Ta=-40to
Supply current 4 — .
PRy IDD4 1 b\ | 16MHz is oscillating. +105°C 31 3.8
Vpp=1.8~5.5V mA
CPU: Running with 24MHz PLL
oscillating clock*? Ta=-40to
Supply current 5 — . .
PRy IDDS | b\ | 24MHz is oscillating. +105°C 4.4 53
Vpp=1.8~5.5V

*L LTBC and WDT is operating, Significant bits of BLKCONO-3 and BRECONO-3 registers are all “1”

*2. CPU running in wait mode

** On the condition of Vpp=3.0V, Ta=+25°C
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LAPIS Semiconductor Co., Ltd.

Current Consumption 2

Product: ML62Q1345, ML62Q1346, ML62Q1347, ML62Q1365, ML62Q1366, ML62Q1367

FEDL62Q1300-02

(Vpp=1.6 t0 5.5V, Vss =0V, Ta=-40 to +105°C, unless otherwise specified)

Measuri
Parameter Symbol Condition Min. Typ. *3 Max. Unit ng
circuit
o Ta=-40to
CPU is in STOP-D state. +85°C — 18
Supply current 0 IDDO Low-speed RC1K/RC32K and — 0 0.80 pA
PLL oscillation are stopped. Ta= '40 to — 40
+105°C
. Ta=-40to
CPU is in STOP state. +85°C — 21
Supply current 1 IDD1 Low-speed RC1K/RC32K and = 20 0.95 JIVAN
PLL oscillation are stopped. Ta= '40 to — 45
+105°C
Low-speed RC32K Oscillating. | 12 = "})O to _ 33
CPU is in HALT state (LTBC +85°C
Supply current 2 IDD2 and WDT are operating™). PLL Taz 4010 4.3 pA
oscillation is stopped. +105°C — 50 1
CPU: Running with 32kHz RC Ta = -40 to
Supply current 3 IDD3 | oscillation clock*"** - — 20 70 pA
e +105°C
PLL oscillation is stopped.
CPU: Running with 16MHz PLL
oscillating clock*? Ta=-40to
Supply current 4 — .
PRy IDD4 | b\ | 16MHz is oscillating. +105°C 43 4.8
Vpp=1.8~5.5V mA
CPU: Running with 24MHz PLL
oscillating clock*? Ta=-40to
Supply current 5 — . .
PRy IDDS | b\ | 24MHz is oscillating. +105°C 64 0
Vpp=1.8~5.5V

*L LTBC and WDT is operating, Significant bits of BLKCONO-3 and BRECONO-3 registers are all “1”

*2. CPU running in wait mode

** On the condition of Vpp=3.0V, Ta=+25°C
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LAPIS Semiconductor Co., Ltd. FEDL62Q1300-02

On-chip Oscillator
(Vpp=1.6 to 5.5V, Vss =0V, Ta=-40 to +105°C, unless otherwise specified)

Measur
Parameter Symbol Condition Min. Typ. Max. Unit ing
circuit
Ta= +25°C
Vpp=1.81t0 5.5V Typ 32 768 Typ
Without software -1.0% ' +1.0%
adjustment **
Ta=-40 to +85°C
Vpop=1.81t0 5.5V Typ 32.768 Typ
. Without software -2.5% ' +2.5%
Low-speed RC oscillator . 1
freL1 adjustment *
frequency accuracy 1
Ta= -40 to +105°C
Vpp= 1.8 to 5.5V Typ Typ
Without software -3.0% 32.768 +3.0%
adjustment ** kHz
Vpp=1.6t0 1.8V T T
Without software 3 )EI')F; y 32.768 3 Bg()) y
adjustment ** 70 70
Ta=-40 to +85°C
Vpp= 1.8 to 5.5V Typ Typ
With software -1.0% 32.768 +1.0%
Low-speed RC oscillator ; adjustment **
frequency accuracy 2 RCL2 Ta= -40 to +105°C
Vpp=1.81t0 5.5V Typ Typ
With software -1.5% 32.768 +1.5%
adjustment ** 1
Ta=-40 to +85°C
Vpp=1.81t0 5.5V Typ 16/24 Typ
Without software -2.5% +2.5%
adjustment **
Ta=-40to +105°C
PLL oscillation frequency _
accuracy 1 fruis VD,D = 181055V Typ 16/24 Typ
Without software -3.0% +3.0%
adjustment **
Vpp=1.6t0 1.8V
Without software i ;— )éF; % 16/24 +;’y5|c:) % MHz
adjustment ** ' '
Ta=-40 to +85°C
Vpp= 1.8 to 5.5V Typ 16/24 Typ
With software -1.0% +1.0%
PLL oscillation frequency f adjustment *L
accuracy 2 PLL2 Ta=-40to +105°C
Vpp= 1.8 to 5.5V Typ 16/24 Typ
With software -1.5% +1.5%
adjustment **
PLL oscillation start time TeLL Vpp= 1.6 t0 5.5V — — 2 ms
1kHz Low-speed RC oscillator Ta=-40to +105°C
(for WDT) frequency accuracy freix Voo = 1.6 t0 5.5V 0.5 ! 25 kHz

= Adjust the frequency by using temperature sensor in ADC and a Specific Function Register (LRCADJ register)
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LAPIS Semiconductor Co., Ltd. FEDL62Q1300-02

Input / Output pin 1
(Vop=1.6 t0 5.5V, Vss =0V, Ta=—40 to +105°C, unless otherwise specified)

Measur
Parameter Symbol Condition Min. Typ. Max. | Unit ing
circuit
IOH1=-10mA AV/
Output voltagel VOH1 Vpp24.5V .15
“HL” level IOH1=-1mA Voo | B
(P00-PO7) Vpp=1.6V 05
(P10-P17) IOL1=+10mA . . 15
(P20-P27) VOLL Vpp24.5V '
(P30-P33) IOL1=+1mA T T s
VDDZ]..GV :
IOL2=+15mA v 2
— — 0.7
Output voltage2 |S/E;24:VA
w » —+8m
(PLO:LI?;S;) When. Nch open Vpp23.0V — — 0.5
(P10-P17) voL2 d(;a'_” °”t|p”t ; IOL2=+3mA B B o
(P20-P27) mode Is selecte Vpp22.0V -
(P30-P33) IOL2=+2mA ] s
Vpp21.6V )
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LAPIS Semiconductor Co., Ltd. FEDL62Q1300-02

Input / Output pin 2
(Vop=1.6 to 5.5V, Vss =0V, Ta=—40 to +105°C, unless otherwise specified)

T Measu
Parameter Symbol Condition Min. yp Max. | Unit ring
circuit
“H” level output . Vpp24.5V 21043 | — —
currentl *° IOH1 Ipin Vpp=1.6V R —
Total of ‘PO0-PO7 s
andP10-P13 Vpp24.5V -50* — —
or
“H” level output IOH3 Total of ‘P14-P17,
current ** P20-P27 and P30-P33 Vpp21.6V 20 | — —
(Duty<50%)
All pin total Vpp24.5V -100%*° | — —
(Duty<50%) Vpp21.6V 40 | — —
“L” level output oL1 1pin Vpp24.5V — — | 10°®
currentl *® (CMOS output mode) Vpp=1.6V — — | 1¥
1pin Vpp24.5V — — | 158 | MA
‘<L Vpp23.0V — — | 8
L level OUtE;Ut IOL2 | (Nch open drain output = 3
current2 * Vpp22.0V — — 3*
mode) 3
VDD21.6V — —_— 2% 3
Total of PO0O-P0O7 and Vpp24.5V — — 60
P10-P13
or Vpp23.0V — — | 40
Total of P14-P17, 220
“L” level output P20-P27 and P30-P33 Vop22.0V - - 15
2.4 I0L3 .
total current ** (Nch open drain output
mode, duty<50%) Vobp21.6Y - - 10
All pin total Vpp24.5V — — 120
(Nch open drain output
> — R
mode, duty<50%) Voo=1.6V 20
Output leak
(P00-P07) IO0H VOH=Vpp (High impedance mode) — — +1
(P10-P17) WA
(P20-P27) 0oL VOL=Vss (High impedance mode) -1%° — —
(P30-P33)

*1 Sink-out current from Vpp to the output pin, which can guarantee the device operation.
* Sink-in current from the output pin to Vss, which can guarantee the device operation.
*3 Do not exceed total current.
** The total current is on the condition of Duty<50%.
When the duty >50% the total current is calculated by following formula.
Total current = 10L3 x 50/n (When the duty is n%)
<For an example> When IOL3=100mA and n=80%,
Total current = IOL3 x 50/80 = 62.5mA
Current allowed per 1pin is independent of the duty and specified as IOL1 and IOL2.

Do not apply current larger than Absolute Maximum Ratings.
*> The current flowing out the LSI through the pin is described in the negative number.
The applicable maximum current is the absolute value.
For example, -1mA means the maximum current 1mA flows out the LSI through the pin.
*5 \VOH1, VOL1, and VOL2 are satisfied with this spec.
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LAPIS Semiconductor Co., Ltd.
Input / Output pin 3

FEDL62Q1300-02

(Vpp=1.6 to 5.5V, Vss =0V, Ta=-40 to +105°C, unless otherwise specified)

Measur
Parameter Symbol Condition Min. Typ. Max. | Unit ing
circuit
Input currentl 1IH1 VIH1=Vpp — — 1
(RESET_N) 11L1 VIL1=Vss -1+ — — MA
L2 VIL2=Vss (pull-up mode) * -1500*' | -300*' | -20*
Input current2 V/IL2 VIL2=Vss (pull-up mode) 3.7 10 80 | kQ
(POO/TESTO) IIH2Z VIH2=Vpp (High impedance mode) — — 1
L2z VIL2=Vss (High impedance mode) -1t — — HA 4
Input current3 L3 VIL1=Vss(pull-up mode) ? -250** | -30%' | -2+
(P01-P07) V/IL3 VIL1=Vss (pull-up mode) 22 100 | 800 | kQ
(P10-P17) IIH3Z VIH1=Vpp (High impedance mode) — — 1
(P20-P27) - . A
(P30-P33) 1IL3Z VIL1=Vss (High impedance mode) -1* — —
Input voltagel 0.7
(RESET_N) VIHL - XVop | | Ve
(PO1-P07)
(P10-P17)
(P20-P27) VILL _ 0 _ 0.3 v 5
(P30-P33) X Voo
VIH2 — o — | Voo
Input voltage2 X Vbp
(POO/TESTO) VIL2 . 0 . 0.25
X Vbp
Pin capacitance
(RESET_N)
(POO/TESTO) ~
(P01-P07) CPIN Tfa":lfggfc — — 10 pF —
(P10-P17)
(P20-P27)
(P30-P33)

*! The current flowing out the LSI through the pin is described in the negative number.
The applicable maximum current is the absolute value.

.. For example, -1mA means the maximum current 1mA flows out the LSI through the pin.

% Measurement conditions: Typ. : Vop = 3.0V, Max. : Vpp = 1.6V, Min. : Vpp = 5.5V
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LAPIS Semiconductor Co., Ltd.

Synchronous Serial Port

FEDL62Q1300-02

Slave mode
(Vbp=1.8 t0 5.5V, Vss =0V, Ta=—40 to +105°C, unless otherwise specified)
Parameter Symbol Condition Min. Typ. Max. Unit
SCK input cycle tscyc — 1% — _ us
SCK input pulse width tsw — 0.5* — — us
Vpp=2.4 t0 5.5V — — 100+ ns
. HSCLK**x3
SOUT output delay time tsp
Vpp=1.8 t0 5.5V — — 200+ ns
0o : HSCLK*'x3
T
SIN input setup time tss — HSS(:'IK — — ns
. . 80+
SIN input hold time tsh — HSCLK*x3 — — ns

*' Cycle of high speed clock

** Need input cycles of HSLCK x8 or longer
*3 Need input cycles of HSLCK x4 or longer

SUn_SCLK* N

tscyc

tsw

tsw

30%

7m

SUn_SOUT*

i tss tsH
- 70% 70%
< 30% 30%

* 2" t9 8™ function of port, n=0~1

Sun_SIN*
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LAPIS Semiconductor Co., Ltd.

Master mode

FEDL62Q1300-02

(Vpp=1.8 to 5.5V, Vss =0V, Ta=-40 to +105°C, unless otherwise specified)

Parameter Symbol Condition Min. Typ. Max. Unit
SCK output cycle tscyc — — SCLK*! — ns
SCK output pulse width tsw — Sgldﬁ*l ng_é*l Sgé‘_lé*l ns
SOUT output delay time tsp xEE:i:g :8 ggg — — igg 2:
SIN input setup time tss xzzzi:g Eg ggx iég — — 22
SIN input hold time tsm xzizig Eg ggx 18000 = = ns

*! Clock cycle selected by bit12~8(SnCK4~0) of the serial port n mode register (SIONMOD)

Vpp22.4V: min250ns , Vpp21.8V: min500ns

SUn_SCLK* \

tscve

tsw

30%

74ﬁ

SUn_SOUT*

i tss

tsH

Sun_ SIN*

70%
30%

£ 70%
N _30%

* 2" t9 8™ function of port, n=0~1
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LAPIS Semiconductor Co., Ltd.

1°C Bus Interface

Standard Mode 100kbps

FEDL62Q1300-02

(Vop=1.8 to 5.5V, Vss =0V, Ta=-40 to +105°C, unless otherwise specified)
Parameter Symbol Condition Min. Typ. Max. Unit
SCL clock frequency fscL — 0 — 100 kHz
SCL hold time to _ 40 . _
(start/restart condition) HD:STA ' HS
SCL "L" level time tLow — 4.7 — — us
SCL "H” level time tHiGH — 4.0 — — us
SCL setup time
(restart cogdition) fsu:sTa - 47 - - Hs
SDA hold time tHD:DAT — 0 — — us
SDA setup time tsupAT — 0.25 — — us
SDA setup time
(stop condition) tsu:sTo — 4.0 - — Hs
Bus-free time tuF — 4.7 — — us

When using the I°C as the master, configure the I°C master n mode register (I2MnMOD) and I°C bus 0 mode register
(master side, I2UMOMOD) so that meet these specifications.

Start
Condition

12U0_SDA

I2MO_SDA  30%-

12U0_SCL 0%

<«

12M0O_SCL

tHp:sTA

Re-st_a_rt Stop
Condition Condition
a— — 70% 7001 A 70%
—1-30% 30% 30%f1 \
i fm 70% 700 4709 L7004
0% 30%- | % S

1 i i : i - .

1 P | ‘ : tsu:sTo' taur

ttow  tuicn tsu:sta thp:sTa tsu:pAT  thHD:DAT
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LAPIS Semiconductor Co., Ltd. FEDL62Q1300-02

Fast Mode 400kbps
(Vop=1.8 to 5.5V, Vss =0V, Ta=-40 to +105°C, unless otherwise specified)
Parameter Symbol Condition Min. Typ. Max. Unit
SCL clock frequency fscL — 0 — 400 kHz
SCL hold time to _ 06 . _
(start/restart condition) HD:STA ' HS
SCL "L" level time tLow — 1.3 — — us
SCL "H” level time tHiGH — 0.6 — — us
SCL setup time
(restart cor?dition) lsusTA — 0.6 - - HS
SDA hold time tHD:DAT — 0 — — us
SDA setup time tsupAT — 0.1 — — us
SDA setup time
(stop condition) tsu:sTo - 0.6 - - Hs
Bus-free time tBuF — 13 — — us

When using the I°C as the master, configure the I°C master n mode register(I2MnMOD) and I°C bus 0 mode register
(master side, I2UMOMOD) so that meet these specifications.

Start Re-start Stop
Condition Condition Condition
<« > <
[2U0_SDA >< L 0% 70%%- F—70% S-70%  70%;- X 70%
12MO_SDA 30%— —H30% 30% 30%—+ \
I2U0_SCL % so»/fﬁm o %70% % | 30% L"”"
I2M0_SCL > u—C PR PEEERI PR « > >
P ‘ ** tslisto teur
tHp:sTA tlow  thicH tsu:sta tHp:sTa tsu:pbat  tHD:DAT
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LAPIS Semiconductor Co., Ltd. FEDL62Q1300-02

1Mbps Mode
(Vpp=2.7 to 5.5V, Vss =0V, Ta=-40 to +105°C, unless otherwise specified)
Parameter Symbol Condition Min. Typ. Max. Unit
SCL clock frequency fscL — 0 — 1000 kHz
SCL hold time
(start/restart condition) tho:sTA B 026 - — HS
SCL "L" level time tLow — 0.5 — — us
SCL "H” level time tHiGH — 0.26 — — us
SCL setup time
(restart condition) lsusTA — 026 - - HS
SDA hold time tHD:DAT — 0 — — us
SDA setup time tsupAT — 0.1 — — us
SDA setup time
(stop condition) tsu:sTo - 026 - - Hs
Bus-free time tBUF — 0.5 — — us

When using the I°C as the master, configure the I°C master n mode register(I2MnMOD) and I°C bus 0 mode register
(master side, I2UMOMOD) so that meet these specifications.

Start Re-start Stop
Condition Condition Condition
<« > <
I2U0_SDA L70% 7006%- F—70% A70%  70%i— A70%
I2MO_SDA  30%— >< —1-30% 30% Y 30% 07 \
12U0_SCL e Sow’fg 70"/95 0% o rom s 00
12MO_SCL «> Pum—( N > — o
| P | | N P
i Pl | ‘ | tsu:sto' taur
tHp:sTA tLow  thigH tsu:sTtA tHD:sTA tsu:paT  tHD:DAT
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LAPIS Semiconductor Co., Ltd. FEDL62Q1300-02

Reset
(Vpp=1.6 to 5.5V, Vss =0V, Ta=—40 to +105°C, unless otherwise specified)
Measur
Parameter Symbol Condition Min. Typ. Max. Unit ing
circuit
Reset pulse width PrsT — 2 — — ms
P00 "H” level setup time tspoo — 1 — — ms 1
P00 "H” level hold time tHPoo — 1 — — ms

RESET_N VIL1
Prst
POO/TESTO “H” level or “L” level 2 “H" level input B “H” level or “L” level
or “Pull-up”
tspoo thpPoo

Power On Reset
(Vss =0V, Ta=—40 to +105°C, unless otherwise specified)

Measur
Parameter Symbol Condition Min. Typ. Max. Unit ing
circuit
POR detect voltage Vror Power down(lfa}lling) 1.43 1.49 1.58 Vv
Power up(rising) 1.47 1.57 1.80 vV
Power on rising slope Rpor*" — — — 60 V/ms 1
POR response time Pror *2 200 — — us

*: Rise the Vpp to 1.8V or higher when powering on.
*%: This is the time from the Vpp gets 100mV lower than Vpor to the Power-On-Reset internally generates.
Make the power down falling slope 2V/ms or lower(i.e. slower).

Vop

[Note for in case of instantaneous power failure]

In case of instantaneous power failure and a pulse shorter than the response time of VLS or POR is asserted to Vpp, it is possible to
make the MCU cannot get the reset and make erroneous operation. In that case, please have countermeasures such as preventing
the voltage down using bypass capacitor or making reset pin reset.
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LAPIS Semiconductor Co., Ltd. FEDL62Q1300-02

VLS
(Vpp=1.6 to 5.5V, Vss =0V, Ta=-40 to +105°C, unless otherwise specified)
Parameter Symbol Colndltlon Min. Typ. Max. Unit Megsur.ing
VLSOLV * circuit
VvLsr 00H Rising 3.86 4.06 4.26
VvLsk Falling 3.84 4.00 4.16
VyLsr 01H Rising 3.57 3.76 3.95
VvLsF Falling 3.55 3.70 3.85
VvLsr 02H Rising 2.94 3.11 3.28
VvLsk Falling 2.92 3.05 3.18
VyLsr Rising 2.85 3.01 3.17
VvLsF 03H Falling 2.83 2.95 3.07
VvLsr Rising 2.75 2.91 3.07
VvLsk 04H Falling 2.73 2.85 2.97
VvLsr Rising 2.66 2.81 2.96
VLS threshold VvLsk 05H Falling 2.64 2.75 2.86 v
voltage * Vvisr 06H Rising 2.56 2.71 2.86 1
VvLsF Falling 2.54 2.65 2.76
VvLsr Rising 2.46 2.61 2.76
VvLsk 07H Falling 2.44 2.55 2.66
VyLsr 08H Rising 2.37 2.51 2.65
VvLsF Falling 2.35 2.45 2.55
VvLsr 09H Rising 1.98 2.11 2.24
VvLsk Falling 1.96 2.05 2.14
VvLsr Rising 1.89 2.01 2.13
VvLsF OAH Falling 1.87 1.95 2.03
VvLsr 0BH Rising 1.79 1.91 2.03
VvLsk Falling 1.77 1.85 1.93
VLS Current Ivis — — 50 — nA

*1 Bit3~Bit0 of voltage level detection circuit O level register (VLSOLV).

*2 The Data VLSOLV = OCH~OFH is not available to use, if the data is specified it will the same spec as that OBH is
specified.

Analog Comparator
(Vop=1.8 to 5.5V, Vss =0V, Ta=-40 to +105°C, unless otherwise specified)

Measuring
circuit

Parameter Symbol Condition Min. Typ. Max. Unit

Comparator same Vop
phase input Vemr — 0.1 — 15 \%
voltage range '
ComparatorO
input offset
Comparator
Reference VeMREF — 0.75 0.8 0.85 \Y
Voltage

Vewmor Ta=+25 °C, Vpp=5.0V — 5 — mv 1
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LAPIS Semiconductor Co., Ltd.

Successive Approximation Type A/D Converter

FEDL62Q1300-02

(Vop=1.8 t0 5.5V, Vss =0V, Ta=-40 to +105°C, unless otherwise specified)

Parameter Symbol Condition Min. Typ. Max. Unit
Resolution NAD — — — 10 bit
Overall error — 4 5V<Vgerp *'<5.5V -3.5 1.2 35
2.7V<Vgerp *'<5.5V -4 — 4
Integral non-linearity INLeo 2.2V<Vrerp *i< 2.7V -6 — 6
error 1.8V=sVgerp ¥ <2.2V -10 — 10
Vrerp=Internal reference voltage -15 — 15
2.7V<Vggep *'<5.5V -3 — 3 LSB
Differential non-linearity DNLao 2.2V<VRerp *i< 2.7V -5 — 5
error 1.8VsVgerp ¥ <2.2V -9 — 9
Vrerp=Internal reference voltage -14 — 14
Zero-scale error ZSE RI<1kQ -6 — 6
Full-scale error FSE RI=1kQ -6 — 6
A/D reference voltage VRer — 1.8 — Vpp
Internal reference voltage VREFI — 15 155 1.6 v
4.5V<Vppsh.5V 2.25 — 427
Conversion time tconv 2.2V<Vpps5.5V 45 — 427 ps
1.8VsVppsh.5V 18 — 427

*1: Vpp or P23/Vger is selected for the reference voltage of Successive Approximation Type A/D Converter by setting
bit5(VREFP1) and bit4(VREFPO0) of SA-ADC TEMP/VREF control register(VREFCON).

The current flows during the ADC sampling as it takes charging. Make the output impedance of the anlog signal source 1kQ
or smaller. Also, putting 0.1uF capacitor on the ADC input pin is recommended to reduce the noise.

1.0pF]

Analog input

RIS1k Q2

AINN

Vop

Vss

VobL

0.1pF—[

F
1.0pF
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LAPIS Semiconductor Co., Ltd.

FEDL62Q1300-02

D/A Converter
(Vop=1.8 t0 5.5V, Vss =0V, Ta=-40 to +105°C, unless otherwise specified)
Parameter Symbol Condition Min. Typ. Max. Unit
Resolution Npa — — — 8 bit
Conversion cycle tc — 10 — — us
Integral non-linearity error | INLpa RL=4MQ -2 — 2
i i -li i LSB
leferentla‘lelr?(;)rn linearity DNLoa RL=4MO 1 _ 1
. DACEN bit of D/A converter enable
Output impedance Ro register =1 3 6 9 kQ
Reference Voltage Output
(Vop=1.8 to 5.5V, Vss =0V, Ta=-40 to +105°C, unless otherwise specified)
Parameter Symbol Condition Min. Typ. Max. Unit
Output voltage VREFO — — 1.55 — \Y
Output impedance RvrerFo — — — 500 kQ
Flash Memory
(Vss= 0V)
Parameter Symbol Condition Range Unit
. Data flash memory, At write/erase -40 to +85
Operating temperature Top X °C
Flash ROM, At write/erase 0to +40
Operating voltage Vop At write/erase +1.8to +5.5 \Y
Maximum rewrite count CEPD Data Flash (4Kbyte) 10000 times
CEPP Program Flash 100
Program Flash 16K
Erase unit B Block erase Data Flash All area B
Sector erase Program Flash 1K B
Data Flash 128
Erase time (Max.) — Block erase / 50 ms
Sector erase
Write unit . Program Flash 4 B
Data Flash 1
Write time (Max.) — Program Flash 80 us
— Data Flash 40
Data retention period YDR — 15 years
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LAPIS Semiconductor Co., Ltd.

Measuring circuit

Measuring circuit 1

Measuring circuit 2

—

il

FEDL62Q1300-02

VIH o—>|

VIL o0——>

1)

suid 1nduy

Measuring circuit 3

VIH o——>

Cv :1.0uF
Vob A\ Vss | CL :1.0uF
T
(*2)
—-o
o !
S|
o i
s )
g- i Current
R load
L,
Vbp VopL Vss
(*1) Input logic circuit to determine the specified measuring conditions
(*2) Measured connecting specified pins
(*2)
o

(1)

suid 1nduy

VIL o

<
o
5]

VopL

Vss

suid indino
o~

L

(*1) Input logic circuit to determine the specified measuring conditions

(*2) Measured connecting specified pins
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Measuring circuit 4

(*2)

——0o0
o—— ——o

| S o

L3 S|

EAE |2 |

- '

i 5 =3 i

= o 2| |
o Y

VDD VDDL VSS
(*2) Measured connecting specified pins
Measuring circuit 5

VIH o——>f DN
— O

b = o !

V| 3 c '

2 gl

Ll | =

, =3 -% !

i @ » 1
VIL o : N

Vbb VobL Vss

L1

(*1) Input logic circuit to determine the specified measuring conditions

39/59



LAPIS Semiconductor Co.,Ltd. FEDL62Q1300-02

Characteristics graphs
These Graphs on the following pages are references for designing an application.
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LAPIS Semiconductor Co., Ltd.
IOH vs VDD-VOH1 (VDD=5V TYP.)

VDD-VOH[V]

IOH vs VDD-VOH1 (VDD=5V TYP.)
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VDD-VOH[V]

= N
,N U w

I0H vs VDD-VOH1 (VDD=3V TYP.)
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LAPIS Semiconductor Co., Ltd.
IOL vs VOL1 (VDD=5V TYP.)

IOL vs VOL1 (VDD=5V TYP.)
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LAPIS Semiconductor Co., Ltd.
IOL vs VOL2 (VDD=5V TYP.)

IOL vs VOL2 (VDD=5V TYP.)
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LAPIS Semiconductor Co. Ltd. FEDL62Q1300-02
VDD VS IIL2 (TYP. VIL2=VSS)

VDD vs IIL2 (TYP. VIL2=VSS)
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VDD VS VDD/IIL2 (TYP. VIL2=VSS)

Pull-up resistor
VDD vs VDD/IIL2 (TYP. VIL2=VSS)
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LAPIS Semiconductor Co., Ltd.
VDD VS IIL3 (TYP. VIL3=VSS)

VDD vs IIL3 (TYP. VIL3=VSS)
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LAPIS Semiconductor Co. Ltd. FEDL62Q1300-02
Product: ML62Q1323, ML62Q1324, ML62Q1325, ML62Q1333, ML62Q1334, ML62Q1335

Current consumption V'S operating frequency of CPU
VDD=3V, temp=25°C CPU 16MHz Wait mode (TYP.)
Stop the clock supply to peripherals.

Current consumption VS operating frequency of CPU
VDD=3V, temp=25°C CPU 16MHz Wait mode (TYP.)
Stop the clock supply to peripherals.

3.5

25 +
2 F /

Ls : '/

1 /
05 -+

0 5 10 15 20
operating frequency of CPU [MHz]

consumption current [mA]

VDD=3V, temp=25°C CPU 16MHz no Wait mode (TYP.)

Current consumption VS operating frequency of CPU
VDD=3V, temp=25°C CPU 16 MHz no Wait mode (TYP.)
Stop the clock supply to peripherals.

2.5

15 f —

0.5

consumption current [mA]

0 2 4 6 8 10
operating frequency of CPU [MHz]
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LAPIS Semiconductor Co. Ltd. FEDL62Q1300-02
Product: ML62Q1323, ML62Q1324, ML62Q1325, ML62Q1333, ML62Q1334, ML62Q1335

Current consumption V'S operating frequency of CPU
VDD=3V, temp=25°C CPU 24MHz Wait mode (TYP.)
Stop the clock supply to peripherals.

Current consumption VS operating frequency of CPU
VDD=3V, temp=25°C CPU 24MHz Wait mode (TYP.)
Stop the clock supply to peripherals.

4 % ,:—”".
I ”"””’
- /

consumption current [mA]

2 F /
- Ve
O :I 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
0 5 10 15 20 25 30

operating frequency of CPU [MHz]

VDD=3V, temp=25°C CPU 24MHz no Wait mode (TYP.)

Current consumption VS operating frequency of CPU
VDD=3V, temp=25°C CPU 24MHz no Wait mode (TYP.)
Stop the clock supply to peripherals.

_—+

15 + o

—T

0.5

consumption current [mA]
=

0 1 2 3 4 5 6 7
operating frequency of CPU [MHz]
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LAPIS Semiconductor Co. Ltd. FEDL62Q1300-02
Product: ML62Q1345, ML62Q1346, ML62Q1347, ML62Q1365, ML62Q1366, ML62Q1367

Current consumption VS operating frequency of CPU

VDD=3V, temp=25°C CPU 16MHz Wait mode (TYP.)
Stop the clock supply to peripherals.

Current consumption VS operating frequency of CPU
VDD=3V, temp=25°C CPU 16MHz Wait mode (TYP.)
Stop the clock supply to peripherals.

S Bt

1-;77

consumption current [mA]

0 5 10 15 20
operating frequency of CPU [MHz]

VDD=3V, temp=25°C CPU 16MHz no Wait mode (TYP.)

Current consumption VS operating frequency of CPU
VDD=3V, temp=25°C CPU 16 MHz no Wait mode (TYP.)
Stop the clock supply to peripherals.

25 /
2 //
=

consumption current [mA]
=
(02}

0 2 4 6 8 10
operating frequency of CPU [MHz]
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LAPIS Semiconductor Co. Ltd. FEDL62Q1300-02
Product: ML62Q1345, ML62Q1346, ML62Q1347, ML62Q1365, ML62Q1366, ML62Q1367

Current consumption VS operating frequency of CPU

VDD=3V, temp=25 °C CPU 24MHz Wait mode (TYP.)
Stop the clock supply to peripherals.

Current consumption VS operating frequency of CPU
VDD=3V, temp=25°C CPU 24MHz Wait mode (TYP.)
Stop the clock supply to peripherals.

consumption current [mA]

S P N W b~ U1 OV

5 10 15 20 25 30
operating frequency of CPU [MHz]

o

VDD=3V, temp=25°C CPU 24MHz no Wait mode (TYP.)

Current consumption VS operating frequency of CPU
VDD=3V, temp=25°C CPU 24MHz no Wait mode (TYP.)
Stop the clock supply to peripherals.
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0.5

consumption current [mA]

0 1 2 3 4 5 6 7
operating frequency of CPU [MHz]
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LAPIS Semiconductor Co., Ltd.

Consumption current of ADC VS operating voltage
PLL frequency=16MHz temp=25 °C ch0 VREF=VDD

consumption current of ADC [mA]
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0.4
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consumption current of ADC

(PLL frequency=16MHz temp=25°C ch0 VREF=VDD )

25

VDD [V]

FEDL62Q1300-02
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LAPIS Semiconductor Co., Ltd. FEDL62Q1300-02

TEMP VS Low-speed RC oscillator frequency accuracy 1
without software adjustment (Typ.)

Low-speed RC oscillator frequency accuracy 1
without software adjustment (Typ.)

VDD=1.8V ¢cccce VDD=3V === VDD=5.5V

Low-speed RC oscillator
frequency accuracy 1 [%]
iR

-40 -20 0 20 40 60 80 100
Temp[°C]

TEMP VS PLL oscillator frequency accuracy 1
without software adjustment (24MHz Typ.)

PLL oscillator frequency accuracy 1
without software adjustment (24MHz Typ.)

VDD=1.8V  ¢cccee VDD=3V === VDD=5.5V

PLL oscillator
frequency accuracy 1 [%]
N

-40 -20 0 20 40 60 80 100
Temp|°C]
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LAPIS Semiconductor Co., Ltd. FEDL62Q1300-02

PACKAGE DIMENSIONS

ML62Q1323/1324/1325 16pin SSOP Package

5.0£0.2

0.225Typ [0.69
|

[
of i AAARRE

4.410.2
6.4+0.3

ol il e 4 »

0.2240.1 DETAIL DIMENSION OF LEAD

INDEX MARK

1 1.0£0.1

U
1.33MAX
9

S | 1
T
SEATING PLANE ([0 & ]
= 0.50TYP
S
=
LAPIS Semiconductor Co.,Ltd.
PACKAGE CODE P-SSOP16-0225-0.65-TK6
NOTES: PACKAGE MATERIAL EPOXY RESIN | UNIT mm
1. LEAD WIDTH DOES NOT INCLUDE TRIM OFFSET.
2. PACKAGE WIDTH AND LENGTH DO NOT INCLUDE MOLD PROTRUSION, DIEPAD SUPPORT LEAD FLAME MATERIAL Cu ALLOY DWG No. QSL-68735
PROTRUSION AND CAVITY OFFSET BETWEEN TOP AND BOTTOM CAVITY. LEAD FINISH Sn REVISION 4
3. THE SEATING PLANE IS THE SURFACE WHICH THE PACKAGE
IS MOUNTED O AND GETS IN CONTACT WITH. SOLDER THICKNESS | MORE THAN Sum | 1stISSUE | Mar/26/2012
PACKAGE MASS (g) 0.069 TYP. REVISED | Jan/30/2013
(Unit: mm)

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 a ROHM sales office for the product name, package name, pin number, package
code and desired mounting conditions (reflow method, temperature and times).

52/59



LAPIS Semiconductor Co.,Ltd.
ML62Q1323/1324/1325 16pin WQFN Package

FEDL62Q1300-02

4.00+0.10

IPIN TNDEX
(Marking)

4,000, 10

O

0. BOMAX

\\_SEATING PLANE

1PIN INDEX
G)/ 0. 400, 10

0,500 10

\o e

0,20

NOTE

1. THESE DIMENSIONS INCLUDE PACKAGE WARPAGE.

2. THE SEATING PLANE IS THE SURFACE WHICH THE

PACKAGE 1S MOUNTED ON AND GETS IN CONTACT WITH.

Notes for Mounting the Surface Mount Type Package

70000
o s :
2 = z| |d LAPIS Semiconductor Co.,Ltd.
- -] = (e
2 60TTP d PACKAGE CODE P-WQFN16-0404-0. 50-63
00 PACKAGE MATERIAL EPOXY RESIN UNIT ™
0,200, 05 LEAD FLAME MATERIAL Cu ALLOY DG Mo, 0SL-60175
= 4]0 0509 —
1,25 0.50 LEAD FINISH Ni /Pd/Au REVISION 2
PLATING THICKNESS Au/Pd Max0. 01/Max0. 15 | 1st 1SSUE Aug/01/2014
PACKAGE MASS (g) 0.038g REVISED Jul/21/2017
(Unit: mm)

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 a ROHM sales office for the product name, package name, pin number, package

code and desired mounting conditions (reflow method, temperature and times).

Note for the package with exposed die pad

The die pad is exposed on the bottom of WQFN package. Make the die pad electrically open when soldering onto the PCB.
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LAPIS Semiconductor Co. Ltd. FEDL62Q1300-02
ML62Q1333/1334/1335 20pin TSSOP Package

0.1
@ a]
b ]
_ J( I
: -
sl 159
0, 234, 0]-
(.o
1. 1MAX %ﬂ
[ N—
T3t
= | 4 =1 o
il I = 0.620. 1
sl g
LAPIS Semiconductor Co., Ltd.
PACKAGE CODE P-TS50P20-0225-0. 65-TK6
NOTES: PACKAGE MATERIAL EPOXY RESIN UNIT mn
1. LEAD WIDTH DOES NOT INCLUDE TRIM OFFSET. - )
LEAD FLAME MATERTAL “u ALLOY WG No, SL-68909
2. PACKAGE WIDTH AND LENGTH DO KOT INCLUDE MOLD PROTRUSION, DIEPAD SUPPORT — . Cu ALLOY DNG No. | @316
PROTRUSION AND CAY FSE EN TOP AND BOTTON CAVITY. LEAD FINISH sn REVISION :
3. THE SEATING PLAE IS THE SURFACE VHICH THE PACKAGE SOLDER THICKNESS MORE THAN 5um | Ist ISSUE | Feb/04/2013
IS WOUNTED ON AND GETS IN CONTACT WITH. PACKAGE MASS (g) 0. 08TYP. REVISED

(Unit: mm)
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 a ROHM sales office for the product name, package name, pin number, package
code and desired mounting conditions (reflow method, temperature and times).
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LAPIS Semiconductor Co., Ltd.

ML62Q1345/1346/1347 24pin WQFN Package

FEDL62Q1300-02

4.0040.10
o
O
- O
1PIN INDEX ; O
(Marking) o O
/ - O
O
.
Afﬁ
=
s nnes §
N\ SEATING PLANE
1PIN THDEX
@ 0.40=+0.05
UQUUTU
— -
— =l | O
- B i
= — | 2 as0105] | H
] (e
F‘C:
1NNNN
075 u.zsjg'gﬁ

\o o

NOTE

(0. 20)

1. THESE DIMENSIONS INCLUDE PACKAGE WARPAGE.
2. THE SEATING PLANE IS THE SURFACE WHICH THE

PACKAGE IS MOUNTED ON AND GETS IN CONTACT WITH.

LAPIS Semiconductor Co.,Ltd.

PACKAGE CODE

P-WQFN24-0404-0. 50-A63

PACKAGE NATERTAL

EPOXY RESIN

UNIT

mm

LEAD FLAME MATERIAL Gu ALLOY DG No. 05L-69195
LEAD FINISH Ni/Pd/Au REVISION 2
PLATING THICKNESS (gem) Au/Pd MaxD. 01/Mex0. 15 | Tst 1SSUE Sep/05/2014
PACKAGE MASS (g) 0.033TYP. REVISED War /20,2017

Notes for Mounting the Surface Mount Type Package

(Unit: mm)

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 a ROHM sales office for the product name, package name, pin number, package
code and desired mounting conditions (reflow method, temperature and times).

Note for the package with exposed die pad

The die pad is exposed on the bottom of WQFN package. Make the die pad electrically open when soldering onto the PCB.
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LAPIS Semiconductor Co.,Ltd.
ML62Q1365/1366/1367 32pin TQFP Package

FEDL62Q1300-02

@ == O
L]
1 11 e
=
1 11 2
[ =1 (=] K
9l F 1] | 1]
£l s
2l g 1] | 1]
1T | 11
1] | 11 1,000, 20
1] [ 11
L
N [=]
E| H
- & &
INDEX HARK ) = P
0,80 : N> Y o~gr
0.70 TYP 0.37+0.08
@ -
0. 14520, 05 =
[ A g
L, S 0. 600, 15
f=]
. SEATING PLANE
(008
LAPIS Semiconductor Co., Ltd.
PACKAGE CODE P-TQFP32-0707-0. 80-ZK6
NOTES: PACKAGE MATERIAL EPOXY RESIN UNIT m
1. LEAD WIDTH DOES NOT INGLUDE TRIM OFFSET. LEAD FLAME MATERIAL Cu ALLOY DWG No. 05L-69350
2. PACKAGE WIDTH AND LENGTH DO NOT [NCLUDE WOLD PROTRUSION, DIEPAD SUPPORT
PROTRUSION AND CAVITY OFFSET BETWEEN TOP AND BOTTOM CAVITY. LEAD FINISH Sn 100% REVISION 1
3. THE SEATING PLANE 1S THE SURFACE WHICH THE PACKAGE PLATING THICKNESS MORE THAN Sum | 1st ISSUE | Aug/04/2016
IS MOUNTED ON AND GETS IN CONTACT WITH.
PACKAGE MASS (g) 0.130 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 a ROHM sales office for the product name, package name, pin number, package
code and desired mounting conditions (reflow method, temperature and times).
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ML62Q1365/1366/1367 32pin WQFN Package

P-WQFN32-0505-0.50-A63 |

DETAIL A

\o e

(0. 50~0. 55)
0. 80MAX

1PIN INDEX

e (Marking)

®

(0. 20)

DETAIL A

SEATING PLANE /

[&]o. o8]
INDEX MARK
0.30:%-4¢
JUUUUUUU
@by ‘
=] q
=] = =
= g d
] =] @ | g
& =3 =) g
b |._3.801YP d
g
nnonann
050 Package material Epoxy resin
Lead frame material Cu alloy
Lead finish Ni/Pd/Au
Pin treatment (um) Au/Pd  0.01 max./0.15 max.
LAPIS Semiconductor Co.Ltd. ST WRIOHE ) oAby
Rev. No./Last Revised 2(Feb. 4, 2012

(Unit: mm)
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 a ROHM sales office for the product name, package name, pin number, package

code and desired mounting conditions (reflow method, temperature and times).

Note for the package with exposed die pad
The die pad is exposed on the bottom of WQFN package. Make the die pad electrically open when soldering onto the PCB.
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REVISION HISTORY

Document Page .
No. Date Previous | Current Description
Edition Edition
FEDL62Q1300-01 Nov 15, 2018 - - 1° Revision.
1 1 Changed the products status (Table 1 ML62Q1300 Group
Product List)
- 23 Added Current Consumption 1
26 27 Added comment “*6” to the IOHL.
FEDL62Q1300-02 | Sep 27, 2019 46 49 Updated 24MHz Characteristics graph
Added ML62Q1323/ML62Q1324/ML62Q1325/ML62Q1333/
- 46,47 ML62Q1334/ML62Q1335 Current consumption VS operating
frequency of CPU
* * Correction of errors
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LAPIS Semiconductor Co.,Ltd. FEDL62Q1300-02
Notes

1)

2)

3)

4)

5)

6)

7)

8)

9)

10)

11)

12)

13)

The information contained herein is subject to change without notice.

Although LAPIS Semiconductor is continuously working to improve product reliability and quality, semiconductors can
break down and malfunction due to various factors. Therefore, in order to prevent personal injury or fire arising from failure,
please take safety measures such as complying with the derating characteristics, implementing redundant and fire prevention
designs, and utilizing backups and fail-safe procedures. LAPIS Semiconductor shall have no responsibility for any damages
arising out of the use of our Products beyond the rating specified by LAPIS Semiconductor.

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

The technical information specified herein is intended only to show the typical functions of the Products and examples of
application circuits for the Products. No license, expressly or implied, is granted hereby under any intellectual property rights
or other rights of LAPIS Semiconductor or any third party with respect to the information contained in this document;
therefore LAPIS Semiconductor shall have no responsibility whatsoever for any dispute, concerning such rights owned by
third parties, arising out of the use of such technical information.

The Products are intended for use in general electronic equipment (i.e. AV/OA devices, communication, consumer systems,
gaming/entertainment sets) as well as the applications indicated in this document.

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

For use of our Products in applications requiring a high degree of reliability (as exemplified below), please contact and
consult with a LAPIS Semiconductor representative: transportation equipment (i.e. cars, ships, trains), primary
communication equipment, traffic lights, fire/crime prevention, safety equipment, medical systems, servers, solar cells, and
power transmission systems.

Do not use our Products in applications requiring extremely high reliability, such as aerospace equipment, nuclear power
control systems, and submarine repeaters.

LAPIS Semiconductor shall have no responsibility for any damages or injury arising from non-compliance with the
recommended usage conditions and specifications contained herein.

LAPIS Semiconductor has used reasonable care to ensure the accuracy of the information contained in this document.
However, LAPIS Semiconductor does not warrant that such information is error-free and LAPIS Semiconductor shall have no
responsibility for any damages arising from any inaccuracy or misprint of such information.

Please use the Products in accordance with any applicable environmental laws and regulations, such as the RoHS Directive.
For more details, including RoHS compatibility, please contact a ROHM sales office. LAPIS Semiconductor shall have no
responsibility for any damages or losses resulting non-compliance with any applicable laws or regulations.
When providing our Products and technologies contained in this document to other countries, you must abide by the
procedures and provisions stipulated in all applicable export laws and regulations, including without limitation the US
Export Administration Regulations and the Foreign Exchange and Foreign Trade Act.
This document, in part or in whole, may not be reprinted or reproduced without prior consent of LAPIS Semiconductor.

Copyright 2018-2019 LAPIS Semiconductor Co., Ltd.

LAPIS Semiconductor Co.Ltd.

2-4-8 Shinyokohama, Kouhoku-ku,
Yokohama 222-8575, Japan
http://www.lapis-semi.com/en/
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