ROHIM

SEMICONDUCTOR

Dear customer
ROHM Co., Ltd. ("ROHM"), on the 1st day of April, 2024, O‘
has absorbed into merger with 100%-owned subsidiary of LAPIS Technology Co.&

Therefore, all references to "LAPIS Technology Co., Ltd.", "LAPIS Technol

and/or "LAPIS" in this document shall be replaced with "ROHM Co., L
Furthermore, there are no changes to the documents relating to s other than

the company name, the company trademark, logo, etc.

z P ROHM Co., Ltd.
E‘ April 1, 2024
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Thank you for your understanding.
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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 busi

ot

the company name, the company trademark, logo, etc.
Thank you for your understanding.

logy Co., Ltd.
ctober 1, 2020
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ROHM GROUP

LAPIS

SEMICONDUCTOR
FEDL62Q1600-05

Issue Date: May 31, 2018

ML 6201600 Group

16-bit micro controller

GENERAL DESCRIPTION
ML62Q1600 Group is a high performance CMOS 16-bit microcontroller equipped with an 16-bit CPU and
integrated with program memory(Flash memory), data memory(RAM), data Flash and rich peripheral functi h as the
multiplier/divider, CRC operator, DMA controller, clock generator, simplified RTC, timer, UART, sy nous serial port, 1°C
bus interface unit, buzzer, Voltage Level Supervisor(VSL), successive approximation type A/D convert converter , analog
comparator, LCD driver, safety function and etc.

The CPU nX-U16/100 is capable of efficient instruction execution in 1-intruction 1-clock mode
processing.
The built-in on-chip debug function enables debugging and programming the softwar Is -System Programming)
function supports the Flash programming in production line.

The ML62Q1600 Group has five packages (48pin - 64pin) and five kinds of memory siz

rchitecture parallel

e - 64Kbyte).

Table 1 ML62Q1600 Group Produ

Data memor
Program y Data Flash
memory (RAM)
64Kbyte 4Kbyte 2Kbyte
48Kbyte 4Kbyte 2Kbyte
32Kbyte 4Kbyte 2Kbyte

FEATURES
e CPU

— 16-bit RISC CPU (CPU name: nX-U

— Instruction system: 16-bit length |nst

— Instruction set: Transfer, arithm

bit logic operations, jump, con

On-chip debug function built-i

16
D s, comp ic operations, multiplication/division, bit manipulations,

jump, call return manipulations, arithmetic shift, and so on
IS on-chip debug emulator EASE1000)

-accumulate (non-saturating): 16bit x 16bit + 32bit (operation time 4 cycles)
-accumulate (saturating): 16bit x 16bit + 32bit (operation time 4 cycles)

ROHIM

SEMICONDUCTOR
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e Operating voltage and temperature
— Operating voltage: VDD =1.6t0 5.5V
— Operating temperature: -40 to +105 °C

¢ Internal memory
— Prrogram 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: 2Kbyte/128byte
Erase/Rewrite temperature: -40°C to +85°C
Back Ground Operation(CPU can work while erasing and rewriting)

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

e Clock
— Low-speed clock
Internal low-speed RC oscillation: Approx.32.768 KHz
External low-speed crystal oscillation: 32.768 KHz cr
4 modes is available for the crystal oscillatiion

Tough mode: Largest oscillation allowanc
Standard mode: Standard oscillation al
Low power current mode: Smaller osc

ainst leakage between the pins
n
ard mode to make lower current consumption

— High-speed clock

PLL oscillation: 32MHz/24MHz/16 lectab
— WDT(Watch Dog Timer) clock
Internal low-speed RC oscillatj X. 1kHz
The WDT independent clock ided cl f internal low-speed 32.768kHz RC oscillation clock is selectable by

the code option.

o Reset
— RESET_N
— Reset by powi i
— Reset by the 2" dog t verflow
— Rese DT count the clear invalid period

Rese parity e
ed ROM ac
voltage level detection 0 (VLS0)

ware reset by BRK instruction (reset CPU only)

@
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e 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
&
e

— 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
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, r
oscillation clock)

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

h

e clock)

e Interrupt controller
— Non-maskable interrupt source: 1 (Internal sources: WDT)
— Maskable interrupt sources: max.37 (Internal sources: max.29, External sources: 8)
— Four step interrupt levels 0

e Watchdog timer(WDT)
— Operation clock: 1kHz WDT independent clock or 32.768kHz RC oscillation cl
— Overflow period: 8 types selectable (8ms, 16ms, 32ms, 64ms, 125ms, 500
— WNDT counter clear enable period : 50%, 75% or 100% of overflow peri
When 100% of overflow period is selected,
The first overflow generates an interrupt, and the second overflo
When 50% or 70% of overflow period is selected,
Clearing the WDT counter out of the enable period generate
— WODT operation : Enable or disable is selectable by code
— Readable WDT counter (WDT counter monitor functi

table by code option
and 8000ms @32.768kHz)

e DMA(Direct Memory Access) controller
— Channel : 2ch
— Operation mode : Wait mode only (cannot
— Transfer unit: 8bit/16bit
— Max. transfer count: 1024 time
— Transfer type: 2 cycle transfer
— Transfer mode: Single transferfmod

Fixed address, increments,and address decrements

— Transfer target: SFR/R R/RA r from/to Flash is not supported)
— Transfer requestgSesial rrupt, interrupt and 16bit timer interrupt

generate 32.768kHz~1Hz internal pulse signals

— Priod interrupt frequencies (128Hz, 64Hz, 32Hz, 16Hz, 8Hz, 4Hz, 2Hz and 1Hz)
— The se clock o Hz) from general purpose ports (TBCOUT1).

Si TC
:1ch

by one second from “00 min. 00 sec” to “59 min. 59 sec”

e interrupt occurrence is selectable from four periodical interrupt requests (0.5sec, 1sec, 30sec or 60sec)
— Protect function for incorrect writing the minutes and second.
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e Functional timer(FTM)
— Channel: 6¢ch
— Timer one shot mode and repeat mode, Caputure mode, PWM model and PWM mode 2(complementary output)
— Same start/stop is avaible with different channels
(This function is not avaible with 16bit Genral Timer)
— Event trigger (external interrupts, analog comprator interrupts, 16bit genral timer interrupts and Functional
interrupts)
— Delay counter (for generating dead time)

— Auvailable to specify devision ratio of counter clock channel by channel o

o 16bit General timers
— Channel: 6¢ch
— 8 bits timer mode and 16-bit timer mode (1ch 16-bit timer is configurable as 2ch 8-bit timer)
— Same start/stop is avaible with different channels
(This function is not avaible with Functional Timer)
— Timer output (toggled by overflow) 0
— Auvailable to specify devision ratio of counter clock channel by channel

e Serial communication unit
— Channel: Max. 2ch
— Synchronous Serial Port or UART is seletable in each channel

< Synchronous Serial Port >

— Master/slave selectable

— LSB first/MSB first selectable ’

— 8-bit length/16-bit length selectable ‘

two half-duplex UARTS)

< UART >
— Full-duplex communication x 2 ch(One Full-d
— 5~8 bit length, parity/no parity, odd parity/ its
— Positive logic/negative logic selectable

— LSB first/MSB first selectable @

— Internal baud rate generator (1bps ~

e 1%C bus interface unit (Master/SI
— Channel: 1ch
— Master or Slave mode i

< Master functi

— Standard m kbit/s) and 1Mbps mode(1Mbit/s)

t is supported)

de (100 kbit/s),;¥ast mode (400 kbit/s) and 1Mbps mode(1Mbit/s)
@- ke (Clock syncronization)
pitaddress format (10bit address format is supported)

us interface (Master only)

Channel: 2ch

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

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

e General-purpose ports (GP10O)
— 1/O port: Max. 53 (Including one pin for on-chip debug and pins for other shared functions)
Input port: Max. 2(Including a shared function)
External interrput function x 8
LED driver port : Max. 52 (Including LCD drive pins)
Carrier frequency output function (used for IR communication)
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e Successive approximation type A/D converter
— Channel: Max.8ch (20pinTSSOP, 24pinWQFN and 32pinTQFP)
— Resolution: 10bit
— Conversion time: Selectable 2.25us (min) /channel (When the conversion clock is 8MHZz)
— Referece voltages are selectable
(VDD pin input voltage / Internal reference voltage(Approx. 1.55V) / Extenal reference voltage (Vger pin)
Scan function (repeat conversion)
One result register for each channel
Interrupt by threshold of conversion result
— Temprature sensor for low-speed RC oscillation adjustment

O

Voltage level superviosr (VSL)

— Accuracy: £4°C

— Threshold voltage: 12 values selectable (1.85V ~ 4.00V)
— Voltage level detection reset (VLS reset)

— Voltage level detection interrupt (VLSO interrupt)

Analog comparator

— Channel: 2ch

— Interrupts allow edge selection and sampling selection
— An external or an internal reference voltage is selectable

D/A converter

— Channel: 1ch

— Resolution: 8bit

— Output impedance: 6k ohm(Typ.)
— R-2R radder method

Buzzer
— 4 buzzer mode (Repeat sound, Single soun

— 8frequencies (4.096kHz to 293Hz)
— 15 step duty (1/16 to 15/16)
— Slectable the logic of buzzer output tive or

CRC(Cycle Redundancy Check)

— Generation eqution: X+

— LSB first

— Automatic CR

— Max. 280 dots 0
M 1602™: 24seg < 8com (com Max), 29seg < 3com (seg Max.)
ML /ML62 Q1612"": 27segx8com (com Max.), 32seg X 3com (seg Max.)

/IML62Q1624WH_62Q1622": 35seg X 8com (com Max.), 40seg X 3com (seg Max.)
“L: Five pins are shared for common or segment, selectable by setting a SFR

a(built-in bias generation circuit)

ame frequency (Approx. 32Hz, 38Hz, 64Hz, 75Hz, 128Hz and 150Hz)

=“Four bias generation modes (Internal voltage boost, Internal capacitive voltage divde, External supply voltage/capacitive

divde, and External suppy voltages)
— Contrast adjustment (32 steps) is available in the Internal voltage boost mode.

nt soun@termittent sound 2)

gic)

tion with data of program memory in HALT mode

LCD driver
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e Safety Function
— RAM/SFR guard
— Automatic CRC calculation with data of program memory
— RAM parity error detection
— ROM unused area access reset
— Clock mutual check
— WDT counter check

— Successive approximation type A/D converter test
— UART test

— Synchronous serial test

— I°C test

— GPIO test

o Shipping pacakge
— 48-pin plastic TQFP
ML62Q1600/1601/1602-xxxTB (Blank part: ML62Q1600/1601/1602-NNNT

— 52-pin plastic TQFP
ML62Q1610/1611/1612-xxxTB (Blank part: ML62Q1610/1611/1612

O

— 64-pin plastic TQFP
ML62Q1620/1621/1622-xxxTB (Blank part: ML62Q1620/1621 NTB
— 64-pin plastic QFP ’
Nr\~i

ML62Q1620/1621/1622-xxxGA (Blank part: ML62

¢
<
O&Q'éﬁ

xxX: ROM code number
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ML62Q1600 Group how to read the part number

ML620Q 1622 —-xxxTB

Package Type
GA :QFP
TB  TQFP o

ROM Code Number

NNN  :Blank

XXX :Custom Code Number
L Program Memory Size

0 :32Kbyte

1 :48Kbyte

2 :64Kbyte

Pin Count

pe
sh Memory

CPU

62 :16bit CPU nX-U16/100

PIS Semiconductor Logic Product
e elﬁ%mZQlGOO Group Part Number
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ML62Q1600 Group Main Function List

Table 2 ML62Q1600 Group Main Function List

Pin LCD drive pin Interrupt Timer Serial Analog
— o 5 =3 = - - - [y - 5 m m = n m - w | B >
9 | o o|lm|lo|lo | o ol 2| x|les|le|lF|lcsl|lold|als
E|lz|8|8|g|o|lu|ojo|lo|l8|&8|3|g2|2|Z ||| |2
@ by o % o o %) o 3 = =3 = =3 c c o
2 a | B |3 |=|o|o |@ s | 2 2 || @ |=| S5 & & |uw | a
512 | o =) < 3 3 | @ b s | = |32 |@ T | < - o
6 | 3 Q|- @ 3 3 3 = S |23 |2 e = 5|3 =
o o * o I =3 @ = 3 @ Pyl x = z @ 3
c o] = w s} Q Q S =} 3 @ ) 3 C Py =1 1%}
S | |53 A 2|12 12|l = |S|123| 2|03 =|a]|<
| =2 o | T | T = =1 S | a T | @ o | @
o 2 E 5 g Bl d|l= 3| @ o |z =
3 S = =3 S|l o |3 =l 3 ® =
|15 |§ ] | = |3 %) Ej
=1 3 3 ° S| = |3 g 5 > 5
P s |5 S 2 3 2 S < O =1
Part number 3 s |la =t = 8 g | e s
g = = = a I} =) ) =
=5 °. = =3 >
- |5 |3 . 2
5| = | = [ ® o
3 ]
o >
@ =1
= o)
Qh ]
©
g
*b
*
u
ML62Q1600
ML62Q1601 48 37 | 36
ML62Q1602
ML62Q1610
ML62Q1611 52 | 3 1 2 | 41 | 40 12 | 2 4 1
ML62Q1612
ML62Q1620
ML62Q1621 64 53 | 52
ML62Q1622

*L - One 16bit timer is configurable a:
*2: Full-duplex UART and Sy

One Full-duplexUART is ¢onfig
*3 - Shared with pins for
**: The LCD common/,
*° 1 All LCD drivegpins
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BLOCK DIAGRAM

FEDL62Q1600-05

CPU (nX-U16/100)
- Multiplier/Divider
EPSW1~3 GREG | ER1~3 | | Ecsri | (Coprocessor)
0~15
PSW [ R || psrcsr | ﬁ
Timing ALU | EA | | pC |
Controller A | s | BUS Program memory
Controller - 32(2373'}(
Instruction Instruction B
On-Chip Decoder Register yte
ICE
Data Flash
Voo > 2KByte ‘.
Ves T - Data Bus s
v INT : Jo~_SCK*
poL < Power 44| Seris “‘ SUO~1_SIN*
Veer <« Circuit uni SUO~1_SOUT*
RAM SU0~1_RXDO*
4KByte - *
RESET_N —> Reset/ & gﬂgi‘&gi*
TESTO* <—  TEST U0~1_TXD1*
Interrupt —
OUTLSCLK* Geg:eorgt(ion
OUTHSCLK* 1 "t 12CUO_SDA*
12CU0_SCL*
PLL
Oscillation
12CM0O~1_SDA*
" | a 12CM0~1_SCL*
Low-speed 4
XTO* — 6 A
XT1* Crystal 16bit
Oscillation Timer —— TMHO~50UT*
Low-speed W
RC 64| Function |[«— EXTRIGO~7*
Oscillation al Timer ——— TMHO~50UT*
— FTMO-~5P
o RC — FTMO~5N
scillation
(For WDT)
v Time-base —— TBCOUTO*
W Counter L, TBCOUT1*
Ss
Vieer" simplifie Buzzer |—» BZOP*
AINO to AIN11*
d RTC — BZON*
CMPOP;
CMPO INT
b 14 safety 8 GPIO [+—> P00~-PO7
CMP1 Function 4 «—> P10-P17
C
—— P20z~P27
«— P30~P33
Al — ¢ Reset +—> P40~P47
onverte Eunction «—— P50~P57
«—> P60~P67
2 Vis, *] LCD bias <« P70
Cu Gy <«— PI00~PIO1
< EXI0~7

COMO~COM2

COM3~COoM7/
SEGO0~SEG4

SEG5~SEG61

Downloaded from AFFOW.com.
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driver

* : indicates the shared function of general ports.

Figure 2 ML62Q1600 Group Block Diagram
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LAPIS Semiconductor Co.,Ltd.

PIN CONFIGURATION

Pin Layout of ML62Q1600/1601/1602 48pin TQFP Package

22935/t
vas onozI/gzoas/std | %

LNOSHWL/10S™0NJZI/%10S TNS/¥293S/91d _M
ON1V/d0Z8/01LN0J8L/dTINLA
/0axX4™0NS/TAXY 0NS/ST9IS/€0YLX/€EIX3/LTd | 8C
INIV
/NOZ8/TLNOD8L/NTL4/TAXL 0NS/97D3S/02d _M
TNIV/Y1IS1LNO/dTNLS
/NISTTNS/0QXY TNS/LTD3S/vD¥1X/¥IX3/Ted | OF
ENIV/MTOSHLNO/NZNLA/V¥AS ONDTZI
/TAx17TNS/LNOS TNS/0aXL TNS/8T93s/Ted _M
434A/LNOTHNL/TDS ONDTI
/10STNS/62935/59H1X3/SIX3/€2d _M

YNIV/NIS TNS/0aXY TNS/0€93S/ved _M
SNIV
/TAXL TNS/LNOS TNS/0AXL TNS/TEDIS/STd _M
9NIV/d0z8/0LN0D8L/dENLA/VAS™0NITI
/0aXd TNS/TAXY TNS/2€93S/9DY1X3/91X3/92d _M
LNIV/NOZ8/TLNOJEL/NENL/1DS 0NITI
/1axXL TNS/€€D3S/LDY1X3/LIX3/LTd |9

7/SEG4/SUO_TXDO/SUO_SOUT/

1/TMH10UT/TMH30UT
COM6/SEG3/SUO_RXDO/SUO_SIN/

OM5/SEG2/SUO_SCLK

P10/COM4/SEG1/SUO_TXD1

P07/COM3/SEG0/SUO_RXD1/SUO_RXDO/

12CMO0_SCL

=]

18 P06/COM2/12CMO_SDA

Zl PO5/COM1
B
B

P04/EXI2/EXTRG2/COMO/SUO_SCLK/I12CUO_SCL/

TMHOOUT

Viz

Vi

14

VLl

13

P30/SEG49 37

P31/SEG50/TBCOUTO/TBCOUTL [ 38
P32/SEG51/SU1_RXD1/SU1_RXDO [ 39

P33/SEG52/SU1_TXD1/TMH30UT 40

P60/SEG53/12CM1_SCL 41

P61/SEG54/12CM1_SDA [ 42

[ ]

P63/SEG56/FTMAP/CMPIM | 44

P62/SEG55/FTMAN/CMP1P

[4 ]

P64/SEG57/FTMS5P

P65/SEG58/FTM5N/AINS

P66/SEG59/AING

P43/TBCOUTO/TBCOUTL,

Ll

—

—

R GIEISIERRICHEIE

e

9

o}

TINIV/dOdIND/YTOSHLNO/NOWL4/¥aAs 0NdTI
/TAXL 0NS/1NOS 0NS/0AXL 0NS/TOYLIXI/TIXI/€0d
NOdIND/ATDSTLNO
/dOWL4/NIS"0NS/0AaX¥~0NS/09Y1X3/01X3/20d
1N02vVA/TLN0D81/0LN0J8L/T0d

01$31/00d

N"1353¥

._n_n_>

Figure 3 Pin Layout of ML62Q1600/1601/1602 48pin TQFP Package
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Pin Layout of ML62Q1610/1611/1622 52pin TQFP Package

7z93s/vd
vas 0ndzi/€zo3s/std

LNOSHL/12S™0NDZI/MTS TNS/¥293S/91d _M
ON1V/d0Z8/0LN0D9L/dTINLS

/0ax¥™0NS/TAXY 0NS/STOIS/EOYIXI/EIXI/LTd _M
INIV

/N0Z8/TLN0D8L/NTNL3/TAXL 0NS/9293S/0ed | T€
INIV/M1ISTLNO/JTINLY

/NISTTNS/0aXd TNS/L293S/yDUIX3/¥IX3/Ted _M
ENIV/MISHLNO/NZINLA/YAS ONDTI

/1aXLINS/LNOS TNS/00XL TNS/8293s/zed | €€
43¥A/LNOZHINL/TDS ONDZI

/A10S”TNS/6793S/S9YIX/SIXI/€Td _M

¥NIV/NIS TNS/0AXY¥ TNS/0€93S/ved _M
SNIV

/TAXL7INS/LNOS TNS/0aXL TNS/T€93S/5ed _M
9NIV/d0Z8/0LN02EL/dENLL/¥AS 0NITI

/0aX¥ TNS/TAXY TNS/2ED3S/90¥1X3/91X3/9zd | LE
LNIV/N0Z8/TLN0D9L/NEWLA/1DS 0NITI

/TAXLTNS/€€93S/LD¥1X3/L1X3/LTd _M

¥€935/95d |_6€

7/SEG4/SUO_TXDO/SUO_SOUT/

D1/TMH10UT/TMH30UT

/COMS5/SEG2/SUO_SCLK

P10/COMA4/SEG1/SUO_TXD1

P07/COM3/SEGO/SUO_RXD1/SUO_RXDO/

12CM0_SCL

]

19 P06/COM2/12CMO_SDA

18 | POS/COM1
17

_SCL/

P04/EXI2/EXTRG2/COMO/SUO_SCLK/12CU0_SC

TMHOOUT

Vis

16

Vi

15

Vi

14

Pa1/seGas [ a0
P30/SEG49 [ 41

P31/SEG50/TBCOUTO/TBCOUT1 42

P32/SEG51/SU1_RXD1/SU1_RXDO [ 43

E

P60/SEG53/12CM1_SCL [ 45

P33/SEG52/SU1_TXD1/TMH30UT

P61/SEG54/12CM1_SDA | 46

@]

P63/SEG56/FTM4P/CMP1IM 48

P62/SEG55/FTM4N/CMP1P

E
=]

P64/SEG57/FTMS5P

P65/SEG58/FTM5N/AINS

P66/SEG59/AIN9

P43/TBCOUTO/TBCOUT1/AIN10

L] ~ )
b — —

o
—

EISIRIRIEIEIRIE

a1

L¥d
TINIV/dOdIND/YTOSHLNO/NOWL4/Yas 0ndz!

/TAXL 0NS/1NOS 0NS/0AXL 0NS/TOYLXI/TIXI/E0d
INOdIND/X1DS1LNO

/dOWL4/NIS"0NS/0aXy 0NS/09¥1X3/01X3/20d

1NodVaA/11N0291/01N0249L1/10d
01531/00d

N"1353Y

._on_>

Figure 4 Pin Layout of ML620Q1610/1611/1612 52pin TQFP52 Package
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Pin Layout of ML62Q1620/1621/1622 64pin TQFP/QFP Package

LAPIS Semiconductor Co.,Ltd.

17935/55d
2793S/v1d
vas ondzi/€zo3s/std

LNOSHNL/12S 0NDZI/M12S TNS/¥2935/91d
ON1V/d0Z8/01N029L/dTIN LS

/00Xy 0NS/TAXY 0NS/STOIS/EDUIXI/EIXI/LTd
INIY

/NOZ8/TLNOJEL/NTINLY/TAXL 0NS/92935/0Td
INIV/A1DS1LNO/dTNLA
/NISTTNS/0aXY ™ TNS/LT93S/¥OYIXI/vIXI/TTd
ENIV/YTOSHLNO/NZWL/¥as 0ADZI
/TAXLTINS/LNOS TNS/0AXL TNS/8293S/eed
43YA/LNOTHINL/1DS OADZI
/10STTNS/62935/S9¥1X3/SIX3/€2d

PNIV/NISTTNS/0aXY TNS/0EDIS/vTd

SNIV

/TAXL7TNS/LNOS TNS/0AXL TNS/T€93S/52d
9NIV/d0Z8/0LN0D8L/dEWL/VAS 0NITI
/0ax¥"TNS/TAXY TNS/Z€93S/9981XI/91X3/9td
LNIV/N0Z8/TLN0J8L/NEWLA/1DS 0NIZI
/TAXLTTNS/E€D3S/LOYIXI/LIX3/LTd

¥€935/95d

S€93S/L5d

/TMH1OUT/TMH30UT
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PIN LIST

Table 3 Pin List (1/9)

FEDL62Q1600-05

51822
I3 0IZ . . .
5|5 |n35MHS5 Pn name Primary function Shared function
z|lz R Bzluz
© | o o~ o
3 3 3 3 | Vop Positive power pin —
4 | 4 | 4 | Vss Negative power pin —
5 5 5 5 | VooL Internal regulator output —
Reset input
6 6 RESET_N (1) Used for on-chip debug —
interface
1 1 XTO / PI10O (1) General Input pin Low speed crystal r
2 XT1/PIO1 (1) General Input pin Low speed cystal r connection pin
General I/O pin
P00/ _Used for on-chip debug
; . TESTO |nterface. _
(1/0) (Not gvallable to use as
1/0 pin when connecting
to the on-chip emulator)
PO/ .
JE acouT | Sener oo
(I/0)
SUO_RXDO0/SUQ_SIN
E?(IZCI)/ functiion | —
9|9 EXTRGO " function | FTMOP
(1/0) 6 function | OUTLSCLK
7" function | CMPOM
8" function | —
2" function | SUO_TXD0/SUO_SOUT
3" function | SUO_TXD1
4™ functiion | I2CUO_SDA
5" function | FTMON
6" function | OUTHSCLK
7" function | CMPOP
8" function | AIN11
2™ function | SUO_SCLK
General I/0 pin 3:: function | —
External interrupt 4™ functiion 12CUO0 SCL
Functional timer external | 5" function | TMHOOUT
trigger 6" function | —
LCD Common output pin | 7" function | —
8" function | —

17 | 18

PO5/
COM1
(1/0)

General I/O pin
LCD Common output pin

2" function

3" function

4™ functiion

5™ function

6" function

7" function

8" function
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Table 3 Pin List (2/9)

Pn name Shared function

(d40)
"ON Uld¥9

‘(d3d1)
ON Uld¥9

Primary function

‘ON Uld8v
ON uldcS

2" function -

3 function —

4" functiion | I2CM0_SDA

5™ function —

6™ function —

7™ function —

8™ function —

2" function

3" function

4" functiion

5" function

6" functi

7" fugdBtion |

8th .
7 dUngtio SUG

L 9tLAction

h4 " fanggiion (E{—F

5" functighy, W )

6™ fupetiony M

7' Ine —

3" functia —

= on SUO_SCLK

"J' inction —
functiion —

5™ function

6™ function -

7™ function —

8™ function —

2" function | SUO_RXDO0/SUO_SIN

3 function —

4" functiion | —

5" function | TMH40UT

6™ function —

7™ function —

8™ function —

2" function SUO TXDO0O/SUO SOUT

P06 /
COM2
(1/0)

General I/O pin

181912323 LCD Common output pin

P07 /
COM3 /
SEGO
(1/0)

General I/O pin
LCD Common output pin
LCD Segment output pin

1<

19120 |24 | 24

P10/
com4 /
SEG1
(1/0)

General I/O pin
LCD Common outg 1
LCD Segment @ tP

201 21|25 |25

21| 22| 26

e O pin
Common output pin
Segment output pin

P13
COM7 /
SEG4
(1/0)

General I/O pin

LCD Common output pin
LCD Segment output pin

3" function

SUO_TXD1

4™ functiion

5™ function

TMH10UT

6™ function

7™ function

TMH30OUT

8™ function

25

27

35

35

P14/
SEG22
(1/0)

General I/0O pin

LCD Segment output pin

2" function

3" function

4™ functiion

5" function

6™ function

7" function

8™ function
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Table 3 Pin List (3/9)

A | o .
[o¢] N~ D — D
I | 30303 . . .
5|5 |m53HS3S Pn name Primary function Shared function
5|8 °5°8
2" function | —
3" function | —
4" functiion | 12CU0_SDA
26 | 28 | 36 | 36 253/23 General I/O pin 57 function | —
(1/0) LCD Segment output pin 6™ function —
7™ function
8™ function
2" function
3" function
4™ functiion
P16/ General I/O pin =
27129 | 37| 37 | SEG24 LCD Segment output pin S funclgg
(1/0) 9 putp 6" fupGlioninl —
7t U .n —_
"f"( tion
P17/ General 1/O pin A ction
EXI3/ External interrupt 2 N
28 | 30 | 38 | 38 | EXTRG3/ Functional timer ¢ 5" functioh, |“EPMI
SEG25 trigger 6 tion_ M), TBEOUTO
(I/0) LCD Segmenieutf 790 BZOP
a 3 functi AINO
PN2¥ fénction | SUO_TXD1
‘Vj’ unction | —
P20/ functiion | —
29 | 31 5" function | FTMIN
6" function | TBCOUT1
7" function | BZON
8" function | AIN1
2™ function | SU1_RXD0/SU1_SIN
3" function | —
4" functiion | —
30 | 32 al timer external 5" function | FTM2P

6" function | OUTLSCLK

Segment output pin 7" function | —

8™ function | AIN2

2" function | SU1 TXD0/SU1_SOUT
3% function | SUL TXD1

) 4" functiion | I2CMO_SDA

General I/O pin 5" function | FTM2N

(1/0) LCD Segment output pin - g 1 cion | OUTHSCLK
7" function | —
8" function | AIN3
2™ function | SU1_SCLK
P23/ General 1/O pin 3" function | —
EXI5 / External interrupt 4" functiion | 12CMO_SCL
32|34 |42 | 42 | EXTRG5/ Functional timer external | 5" function | TMH20UT
SEG29 trigger 6" function | —
(/0) LCD Segment output pin 7% function | —
8" function | Vrer

15/63
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Table 3 Pin List (4/9)

FEDL62Q1600-05

& |8 -8aR
I 30303 . . .
5 |5 |15 i 5 Pn name Primary function Shared function
IH
2" function | SUL RXDO/SUL_ S
3" function | —
P24 / , 4" functiion | —
General I/O pin h -
33| 35|43 | 43 | SEG30 LCD Segmeﬁt output pin 5 funct!on —
(110) 6" function | — a
7™ function | — g
8" function | AINAG'S
2" function ASUIETEXPESUL_SOUT
3 function 4 D
i —
34 | 36 | 4a | 44 | SEGE General /O pin zt“f;:i“'ln S
(1/0) LCD Segment output pin 6™ fun o N
P26 / General I/O pin
EXI6 / External interrupt
35| 37 | 45 | 45 | EXTRG6/ Functional timer e
SEG32 trigger
(I/0) LCD Segme BZOP
C AIN6
on | SU1 TXD1
P27/ | 480 unction | —
EXI7/ w4 functiion | 12CU0_SCL
36 | 38 | 46 | 46 | EXTRG7/ 5" function | FTM3N
SEG33 6" function | TBCOUT1
(I10) egment o 7" function | BZON
8" function | AIN7
2" function | —
3% function | —
) 4" function | —
37 | 41 pin ) 5" function | —
Segment output pin i - —
unction
7" function | —
8™ function | —
2" function | —
3% function | —
th ..
General I/O pin _ ‘;m fft:ittlilg: —
(110) LCD Segment output pin 6" function | TBCOUTO
7" function | TBCOUT1

8™ function
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Table 3 Pin List (5/9)

FEDL62Q1600-05

6" function

A | g .
0] N L~ B S
I I3I0T0T . . .
5|5 % = % = Pn name Primary function Shared function
5|8 °85%
2" function | SU1_RXD1
3" function | SU1_RXDO
th =
P32/ ) 4" functiion | —
General I/O pin th ; _
39 | 43 | 53 | 53 | SEG51 . 57 function
(1/0) LCD Segment output pin 6™ function — a
7" function | — h
8" function | — 4%
2" function JASU1TXD 1
3% function 8 @
P33/ General /0 bi 4" functiion F=
enera pin ; Vi
40 | 44 | 54 | 54 | SEG52 . 57 functig ouT
(1/0) LCD Segment output pin 6™ fu
P40/ .
General I/0 pin
— | — | 49 | 49 | SEG47
(1/0) LCD Segment qQ
| 2" gunction | —
3% tunction | —
P41/ /o 4" functiion | —
— | 40 | 50 | 50 | SEG48 egmeﬂto 5" function | —

7™ function

8" function

ral I/O pin
Segment output pin

2" function

3" function

4™ functiion

5" function

6™ function

7™ function

8" function

P43
(1/0)

General I/O pin

2" function

3" function

4™ functiion

5™ function

6" function | TBCOUTO
7" function | TBCOUT1
8" function | AIN10
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Table 3 Pin List (6/9)

FEDL62Q1600-05

14

24 | 25

29

A | o ol o
[ee] N |~ B4 P
I |1 320303 . . .
5|35 |15 T =1 Pn name Primary function Shared function
2|32z
2" function | —
3% function | —
b4 4" functiion | —
— | =199 General I/O pin 5" function | —
(I/0) th -
6" function | —
7" function | — a
8™ function | — et
2" function | — A
3“function s T 4
ba5 4" functiion g
— | — 10|10 General I/0 pin 5" function (L
(1/0) N _ I
6" fun | -
7th f @
8" fu
2 iclon
¥ tlinction
P46 :
13 | 13 (1/0) General I/O pin

| 7

_8Sfurici

¥ fdAction

(7
73 function

functiion

5" function | —

6" function | —

7" function | —

8" function | —

eral /0 pin
Segment output pin

2" function | —

3% function | —

4" function | —

5™ function | —

6" function | —

7" function | —

8" function | —

P51/
SEG6
(1/0)

General I/O pin
LCD Segment output pin

2" function | —

3% function | —

4™ functiion | —

5" function | —

6" function | —

7" function | —

8" function | —
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Table 3 Pin List (7/9)

FEDL62Q1600-05

34

S| G o »
[ee] N |~ B4 P
T I0ToT . . .
5|35 % 5 % =] Pn name Primary function Shared function
A
2" function | —
3% function | —
th -
P52 / . 4" functiion | —
— | = |31]31]sEG? fggegg;femnoutput oin |5 function |
(1/0) 6™ function | —
7" function | — a
8" function | — N
2" function | — A
3" function i UM 4
P53/ General I/0 pin 4" function |
— | — | 32|32 |sEGs P | 5" function (L
LCD Segment output pin o —
(I/0) 6 fun | -
7" fuhtion,
8" fu
&
¥ tlinction
P54 | :
o General I/O pin
3333 ﬁgzo LCD Segment o

| 7

_8Sfurici

¥ fdAction

(7
73 function

functiion

5" function | —

6" function | —

7" function | —

8" function | —

eral 1/0 pin
Segment output pin

2" function | —

3% function | —

4" function | —

5™ function | —

6" function | —

7" function | —

8" function | —

P57/
SEG35
(1/0)

General I/O pin
LCD Segment output pin

2" function | —

3% function | —

4™ functiion | —

5" function | —

6" function | —

7" function | —

8" function | —
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Table 3 Pin List (8/9)

N (&) )=}
[ee] N |~ B4 P
I 13030 I . . .
5|5 |m53HS Pn name Primary function Shared function
z |z BzIZz
o o o[~ o
2" function | —
3% function | —
P60 / 4" functiion | 12CM1_SCL

General I/O pin

41 | 45 | 55 | 55 | SEG53 5" function | —

LCD Segment output pin

(110) 6" function | —
7" function | —
8" function
2" function
3" function
P61/ General I/O pin 4th functi_ion
42 | 46 | 56 | 56 | SEG54 LCD Segment output pin 5 funct!on
(1/0) o
P62/ .
General I/0 pin
43 | 47| 57 57 ﬁ/%(';’SS LCD Segment outg

P63/ | i ii
44 | 48 | 58 | 58 | SEG56 5" function
egme 6" function | —
7" function | CMP1M
8" function | —
2" function | —
3% function | —
4™ functiion | —
5™ function | FTM5P
6" function | —
7" function | —
8" function | —
2" function | —

n O pin

45149 Segment output pin

3% function | —
P65 / ) 4" functiion | —
General I/O pin T -
SEG58 - 5" function | FTM5N
LCD Segment output pin
(/0) g putp 6" function | —

7" function | —
8™ function | AINS
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Table 3 Pin List (9/9)

FEDL62Q1600-05

N (4] o »
[e¢] N |~ B4 P
I |1 320303 . . .
5|35 |15 %: Pn name Primary function Shared function
AR
2" function | —
3% function | —
P66 / General 10 pin 4‘:functiion —
47 | 51 | 61 | 61 | SEG59 . 5" function | —
LCD Segment output pin
(170) 9 putp 6" function | —
7™ function
8" function
2" function
3" function
h =
P67/ . 4" functiion
— | = |62 | 62| sEce0 General I/O pin _ 5™ funciion
LCD Segment output pin 5
(I/0) 6" fupttion
7" fungtie
-
T .
2 tdinction
| S8Hncion 7=
- | D ution Uit
— | — |20 20 (1/0) General I/0 pin | 5" functioni —lf
'”’~ —
- N8 fufetion | —
15|16 [ 19 | 19 | Vis LCD Biasypov ) & 4
14 | 15 | 18 | 18 | Vip Dibias powenSource?
13|14 |17 | 17 | Vuu Q m m
Dibias powersoliet —
12 | 13 |16 | 16 | C; yeneration capacite
onnectign\pin 2
LCD hia er source —
11 |12 |15 | 15 | Ci Al 4 gene pacitor
ection pin 1

* é
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PIN DESCRIPTION

FEDL62Q1600-05

Table 4 Pin Description (1/5)

Downloaded from AFFOW.com.

Function Signal name | Pin name 1/0 Description Logic
— Vss — | Negative power supply pin (-) —
_ v __ | Positive power supply pin (+). Connect a capacitor Cy
bb (1uF) between this pin and Vss,
Power - - -
Power supply pin for internal logic (internal
- VboL — | regulator’s output). Connect a capacitor Cy(1uF)
between this pin and Vss,
Input pin for testing. Also, used for on-chip
Test TESTO POO e !nterface or ISP function. P00 is |n|t|aI|.ze Positive
input mode by the system reset (not
mode).
Reference voltage output.
An internal reference voltag ype A/D
VRer P23 — | converter block can be exte for areference. -
The pin is shared with A/D converter
external reference v
Input for reset. Asse n enters
the MCU into | circuits
RESET N | RESET N | are initialized I.make CPU Negative
System n-chip debug
p resistor is
XTO XTO —
resonator and have
XT1 in and Vss -
OUTLSCLK —
OUTHSCLK —
. put port
Gener?clalglp;ut port PI100, PIO1 ailable to use as general inputs when using the | Positive
crystal resonator.
General I/0 port
- High-impedance
- Input with Pull-UP (initial value)
- Input without Pull-UP
- CMOS output -
- N-channel open drain output Positive
P00 is only initialized as pulled-up input and other
ports are initialized as high-impedence
Not available to use as I/0 pin when using for on-chip
debug interface or ISP function.
PO1 - PO7 PO1 - PO7
P10 - P17 P10 - P17 General I/O port
P20 - P27 P20 - P27 - High-impedance (initial value)
P30 - P33 P30 - P33 - Input with Pull-UP .
P40 — P47 | P40 - P47 Vo | . Input without Pull-UP Positive
P50 — P57 | P50 — P57 - CMOS output
P60 — P67 | P60 — P67 - N-channel open drain output
P70 P70
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Table 4 Pin Description (2/5)

Downloaded from AFFOW.com.

Function Signal name | Pin name | I/O Description Logic
P03 . — . .
SUO_TXDO P13 O | Serial communication unitO/UARTO data output pin.
P02
P07 . N . . .
SUQ_RXDO P12 | Serial communication unitO/UARTO data input pin.
P17
P03
P10 . — . .
SUO_TXD1 P13 O | Serial communication unitO/UART1 data o Positive
P20
P07 . - . .
SUO_RXD1 P17 | Serial communication unitO/UART1 Positive
UART
SU1_TXDO §§§ O | Serial communication unitl/ Positive
P21
P24 . I . . .
SU1_RXDO P26 | Serial communication data input pin. Positive
P32
P22
P25 . : _ . .
SU1l_TXD1 P27 O | Serial comm nitl/UAR output pin. Positive
P33
SUl_RXD1 igg | a input pin Positive
P02
SUO_SIN Pg > | Positive
SUO_SCK Positive
SUO SOUT ation unit0/Synchronous serial data Positive
Syncronous -
Serial Port icati i i
SU1_SIN munication unitl/Synchronous serial data Positive
Serla_l communication unitl/Synchronous serial clock Positive
I/O pin.
Serial communication unitl/Synchronous serial data Positi
. ositive
output pin.
I°C Unit0 (Master and Salve) Data /O pin / N-ch open Positive
drain. Connect a pull-up resistor externally.
12C Unit0 (Master and Salve) Clock I/O pin / N-ch Positi
. . ositive
open drain. Connect a pull-up resistor externally.
2 . .
12CM0_SDA P06 o | I"C Master0 Data I/O pin / N-ch open drain. Connect | ...
p22 a pull-up resistor externally.
2 . R
12CM0_SCL P07 /0 I°C Master0 _Clock I/O pin / N-ch open drain. Connect Positive
P23 a pull-up resistor externally.
Z - B
I2CM1 SDA P61 /0 I1°C Masterl _Data I/O pin / N-ch open drain. Connect Positive
- a pull-up resistor externally.
I°C Master1 Clock /O pin / N-ch open drain. Connect N
12CM1_SCL P60 Vo a pull-up resistor externally. Positive
23/63


http://www.arrow.com

LAPIS Semiconductor Co.,Ltd.

FEDL62Q1600-05

Table 4 Pin Description (3/5)
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Function Signal name | Pin name I/O | Description
FTMOP P02 O | Functional Timer0 output.
FTMON P03 O | Functional TimerO output.
FTM1P P17 O | Functional Timerl output.
FTM1N P20 O | Functional Timerl output.
FTM2P P21 O | Functional Timer2 output.
FTM2N P22 O | Functional Timer2 output.
FTM3P P26 O | Functional Timer3 output.
FTM3N P27 O | Functional Timer3 output. Negative
FTM4P P63 O | Functional Timer4 output. & Positive
Functional Timer FTM4N P62 O | Functional Timer4 output. A Negative
(FT™M) FTM5P P64 O | Functional Timer5 output. " Positive
FTM5N P65 O | Functional Timer5 output. v Negative
EXTRGO P02 | | Functional Timer0-5 event triggehinputipin. —
EXTRG1 P03 I Functional Timer0-5 event ti@gecinput pin. —
EXTRG2 P04 I Functional Timer0-5 event tiggerinp t pin. —
EXTRG3 P17 | | Functional Timer0-5 eyénttsiggerinput pin. —
EXTRG4 P21 | | Functional TimerO-5@Venttrigeer inputspin. —
EXTRG5 P23 | | Functional TimerQs5.€ trigger inpug —
EXTRG6 P26 | [Functional Timér0=5éyent trigger fAput pin, —
EXTRG7 P27 || Functional Tirer@-5@Vent trigg€Rhinput pin. —
TMHOOUT P04 O | 16bit Ge QuUtpUt PIN'S Positive
TMH10UT P13 O |[16hitgeneral OUtpUtping Positive
160t General |~ SE3 ——T— eners & osive
Timer TMH30UT O]
P33 -
TMH40UT P12 | T6bibGeneralgimer 4galitput pin Positive
TMH50UT P16 O 26bit Genes@l Timer 5 output pin Positive
P01 Y 4 Positive
P17 )
TBCOUTO P2 ! adjustment clock output pin
31
Time Base P2
Counter (TBC) U P01 Positive
520
BCQ !" ime Base Counter 1Hz/2Hz output pin
‘ P31
B BZ0P ‘ch O | Buzzer output (positive phase) Positive
F‘ e O | Buzzer output (negative phase) Negative
_ P27
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Table 4 Pin Description (4/5)
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Function Signal name | Pin name I/O | Description Logic
EXIO P02 I GPIO maskable external interrupt pin
EXI1 P03 I GPIO maskable external interrupt pin
EXI2 P04 | GPIO maskable external interrupt pin
External Interrupt EXI3 P17 | GPIO maskable external ?nterrupt p?n
EXI4 P21 | GPIO maskable external interrupt pin
EXI5 P23 I GPIO maskable external interrupt pin
EXI6 P26 I GPIO maskable external interrupt pin
EXI7 P27 | GPIO maskable external interrupt pin
SA type A/D converter external reference
VReFI P23 — |input. The voltage provided to the pin is us —
reference voltage for the A/D conversi@
AINO P17 I SA type A/D converter channel O ingut p —
AIN1 P20 | | SA type A/D converter channéld. inputipin —
. AIN2 P21 | SA type A/D converter channgh g —
Successw_e AIN3 P22 | SA type A/D converter chan pin —
apgroxw:/%tlon AIN4 P24 I SA type A/D converter ch put pin —
c‘éﬂf,erter AIN5 P25 || SAtype A/D converte i —
AIN6 P26 | SA type A/D conver —
AIN7 P27 | SA type A/D cog —
AINS8 P65 | —
AIN9 P66 | —
AIN10 P43 | —
AIN11 P03 | —
CMPOP P03 | —
Analog CMPOM P02 | —
comparator CMP1P P62 | —
CMP1M P63 —
D/A converter DACOUT PO1 —
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Function Signal name | Pin name | I/O Description Logic
COMO P04 — | Common output pin —
coM1 P05 — | Common output pin
COM2 P06 — | Common output pin

COMB3/SEGO0 P07 — | Common/Segment output shared pin
COM4/SEG1 P10 — | Common/Segment output shared pin
COMS5/SEG2 P11 — | Common/Segment output shared pin
COMG6/SEG3 P12 — | Common/Segment output shared pin
COM7/SEG4 P13 — | Common/Segment output shared pin
SEG5 P50 — | Segment output pin —
SEG6 P51 — | Segment output pin —
SEG7 P52 — | Segment output pin —
SEGS8 P53 — | Segment output pin —
SEG20 P54 — Segment output pin —
SEG21 P55 — | Segment output pin —
SEG22 P14 — | Segment output pin —
SEG23 P15 — | Segment output pin —
SEG24 P16 — | Segment output pi —
SEG25 P17 — | Segment output_pig —
SEG26 P20 — | Segment outg —
SEG27 P21 — —
SEG28 P22 — —
SEG29 P23 — —
SEG30 P24 — —
LCD driver SEG31 P25 - -
SEG32 P26 —
SEG33 P27 —
SEG34 —
SEG35 —

SEG47

Segment output pin

Segment output pin

Segment output pin

Segment output pin

Segment output pin

Segment output pin

Segment output pin

Segment output pin

Segment output pin

Segment output pin

Segment output pin

Segment output pin

pin

LCD bias power source generation capacitor connection

(C11,C12,C13) between the pin and Vss.

LCD bias power source pin. Connect the capacitors

Downloaded from AFFOW.com.
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TERMINATION OF UNUSED PINS

Table 5 Termination of unused pins

Pin Recommended pin termination

RESET_N Connect to Vpp through a resistor
POO/TESTO Open the pin with the internal initial condition of pulled-u

input mode.
XTO/P100, XT1/P101

P01 to PO7
P10 to P17
P20 to P27
P30 to P33
P40 to P47
P50 to P57
P60 to P67

P70
Cu, C Open
Vi1 Open
Vi2 Open
Vi3

Open the pins with the internal initial conditi
Hi-impedance mode.

Note:
For unused input ports or unused input/output ports, if an un plied to the corresponding pins which
are configured as inputs without pull-up register or input/ de y become excessively large. Therefore, it
is recommended to configure those pins as either input is r output mode.

27/63
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ELECTRICAL CHARACTERISTICS

Absolute Maximum Ratings

Parameter Symbol Condition Rating
Power supply voltage 1 Vop Ta =+25°C -0.3t0 +6.5
Power supply voltage 2 VoL Ta =+25°C -0.3t0 +2.0
Power supply voltage 3 Vis Ta=+25°C -0.3t0 +6.5
Power supply voltage 4 Vi1 Vi Ta = +25°C
Input voltage Vin Ta =+25°C -0.3 to Vp
Output voltagel Vour1 Ta = +25°C
Output voltage?2 Vour2 Ta = +25°C
“H” level output current louTH Ta = +25°C mA
“L” level output current louTL Ta = +25°C mA
Power dissipation PD Ta = +25°C 1 W
Storage temperature Tste — °C

*1 6.5V or lower
*2 The current flowing out the LSI through the pin is described in the nega
The applicable maximum current is the absolute value.
For example, -1mA means the maximum current 1mA flows out th,
[Note] Use the product within absolute maximum ratings. The ab:
deteriorate the quality of product.

ions which may physically

Recommended Operating Conditions

(Vss = OV)
Parameter Range Unit
Operating temperature -40 to +105 °C
Operating voltage 1 » 16t05.5 \%
Operating voltage 2 ernal supply method 2.7t05.5 \%
Operating voltage 3 External supply method 2/3 x Vi3 \Y
Operating voltage 4 External supply method 1/3 x Vi3 \%
Operating frequency (€PU Vop=16105.5V 30k to 4M Hz
¢ Voo = 1.8 10 5.5V 30k to 25M
VppL pin external capa — 1.0 +£30% uF
Vi1,Vi2,Vis pi C11.Coo, - 0.47=%=30% or F
external cap Cis 1.0+30% W
. . 0.47=%=30% or
Ciand C capacitan —
. pacl C2 1.0+30% WF
Load _ Oscillation circuit Oscillation circuit
Frequency . Oscillation
Part number (kH2) capacitance mode parameter parameter
CL(pf) Cou (ph) ** Ceu (ph) **
Standard 13 13
Kyocera ST3215SB* ! Low power i: 12
Touch
32.768 9 oue 18 18
12.5 Standard 22 22
sl VT-200F*"
9 Low power 16 16
Daishinku DST1610A*" 12.5 Touch 22 22

*1 These crystal resonator support the operating temperature up to +85°C. Ask the crystal resonator makers for the product
supports +105°C.

*2 These includes wiring and parasitic capacitance.

*3 These are reference data. Please optimize them on user system.
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Current Consumption

FEDL62Q1600-05

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

Measuri
Parameter Symbol Condition Min. Typ. Max. Unit n
Ci
Ta=-40to
CPU is in STOP-D state. +85°C — 0.5 20
Supply current O IDDO Low-speed RC1K/RC32K and
PLL oscillation are stopped. Ta=-40to _ 0.5 55
+105°C
o Ta=-40to
CPU is in STOP state. +85°C — 0.65
Supply current 1 IDD1 Low-speed RC1K/RC32K and Taz -4 pA
PLL oscillation are stopped. a=- ? to _
+105°C
Internal RC Oscillating. Ta=-40to
CPU s in HALT state (LTBC +85°C -
Supply current 2-1 IDD2-1 | and WDT are operating 1). PLL pA
oscillation is stopped. Ta=-40to 67
. . 0
LCD operation is stopped. +105°C
Low speed Crystal Oscillating. | Ta =-40to
CPU is in HALT state (LTBC | +85°C 27
Supply current 2-2 IDD2-2 | and WDT are operating 1). PLL JIVAN 1
oscillation is stopped.
LCD operation is stopped.
CPU: Running with 32kHz RC
Supply current 3 IDD3 oscillation clock*'+* 76 JIVAN
pply PLL oscillation is stoppe
LCD operation is stop
Supply current 4 IDD4 — 5.0 6.2
mA
Ta=-40to
Supply current 5 — . .
upply cu IDD5 +105°C 7.3 8.5
*1 LTBC and WDT i LKCONO-3 and BRECONO-3 registers are all “1”
2 CPU running in wait
29/63
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Low speed Crystal Oscillation

FEDL62Q1600-05

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

" Range .
Parameter Symbol Condition in. Typ. Max. Unit
Crystal oscillation
frequeny *! ** fr - — 32.768 — kHz
Crystal oscillation start
TxtL — _ _ 2

time

*': The oscillation frequency is determined by the oscillation circuit, crystal resonator and the external

(CeL/CpL). As those parameters changes depending the crystal resonator, it requires evaluation on the

circuit for matching. Ask crystal resonator makers for matching and confirm the oscillation charac

*2 The quality of oscillation characteristics might be lost, depending on material of PCB, c

capacitance or parasitic capacitance on the external circuits. Note for designing the external cir
- Make the wires on the external circuit as short as possible.

- Place the crystal resonator and oscillation circuit as close to the MCU as possible an

the external capacitance and crystal resonator as short as possible.
- Ensure no signal line flowing big current runs near the oscillation circuit.

- Ensure no signal line runs under and near the oscillation circuit.
- Make ground of external capacitance the same as MCU ground VSS pin a
has low variation of current and voltage.

variation.

- The quality of oscillation characteristics might be lost depending
absorption of PCB and condensation of PCB surface, recomm

oscillation circuit with resin.

External Clock In

Low speed Crystal Oscillation

Crystal resonator
(32.768kHz)

al e

r

ve me

e\

@ them to the ground that

g envi

ent due to moisture
as covering the

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

. Range .
Condition Min. Typ. Ma. Unit
. Typ. Typ.
K 1.0% 32.768 +1.0% kHz
1/fEXCK 1/fEXCK
EXCKW - X 0.4 X 0.6 S
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On-chip Oscillator

FEDL62Q1600-05

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

Downloaded from AFFOW.com.

Measur
Parameter Symbol Condition Min. Typ. Max. Unit ing
circui
Ta= +25°C
VD_D= 1.8t0 5.5V Typ 32.768 Typ
Without software -1.0% +1.0%
adjustment **
Ta=-40 to +85°C
Vop= 1.8 t0 5.5V Typ
. Without software -2.5% 32.768
Low-speed RC oscillator . 1
freLa adjustment *
frequency accuracy 1
Ta=-40to +105°C
Vpp= 1.8 t0 5.5V Typ
Without software -3.0%
adjustment ** kHz
Vpp=1.6t0 1.8V
Without software
adjustment **
Ta=-40 to +85°C
Vpp=1.81t0 5.5V
With software
Low-speed RC oscillator f adjustment *L
frequency accuracy 2 RCL2 Ta=-40to +
Typ
+1.5%
1
Typ
16/24/32 1250
PLL oscillation frequency
accuracy 1 16/24/32 Typ
+3.0%
.6t0 1.8V Typ Typ
_out softwalre 35% 16/24/32 +3.50 MHz
adjustment *
Ta=-40 to +85°C
Vop=1.810 5.5V Typ Typ
With software -1.0% 16/24/32 +1.0%
PLL iondfrequency adjustment **
acy 2 Ta=-40to +105°C
Vpp = 1.8 to 5.5V Typ Typ
With software -1.5% 16/24/32 +1.5%
adjustment **
LL oscillation start time TeLL Vop= 1.6 to 5.5V — — 2 ms
1kHz Low-speed RC oscillator Ta=-40to +105°C
(for WDT) frequency accuracy freax Vop= 1.6 10 5.5V 0.5 ! 2:5 kHz
*' Adjust the frequency by using temperature sensor in ADC and a Specific Function Register (LRCADJ register)
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Input / Output pin 1

FEDL62Q1600-05

(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
Output voltagel IOH1=-10mA Voo
“H"/"L” level Vop=4.5V 15 - —
(P00-PQ7) VOH1
(P10-P17) IOH1=-1mA Vbp
(P20-P27) Vpp=1.6V -0.5 - o
(P30-P33) IOL1=+10mA
=+10m
(P40-P47) Ven 4.5V — —
(P50-P57) VOL1 o=
(P60-P67) IOL1=+1mA .
(P70) Vbop=1.6V v 5
Output voltage2 IOL2=+15mA .
“L” level Vpp=4.5V
(P01-P07) I0L2=+8mA
(P10-P17) When Nch open Vpp=3.0V
Eli;g:zgg VOL2 drain output |0L2=+3mA
(P40-P4T7) mode is selected
(P50-P57)
(P60-P67)
(P70)
VOH3M
VOH3P
Output voltage 3 | yOMH3M
LCD COM/SEG v 2
(COMO~COM7)
(SEGO~SEG61) VOML3P V1 output o o +0.2
0 OML3M=-0.03mA Vi . .
V11 output -0.2
IOL3P=+0.03mA _ o 02
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Input / Output pin 2

FEDL62Q1600-05

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

Measu
Parameter Symbol Condition Min. Typ. Max. | Unit ring
circuit
Vpp=4.5V -10%34° — —
1pin
P Vpp=1.6V 1%% — —
Total Of POO"“PO?, VDD;45V _90*5 _ _
P10~P13, P44~P47,
P50~P53<an(3 P70 Voo 1.6V 20*° .
“H” level output (duty=50%)
currentl 4 IOHL | Total of P14~P17, Ve 4.5V 5
P20~P27, P30~P33, po=4-5 -0 -
P40~P43, P54~P57
and P60~P67 Vpp=1.6V -20*°
(duty =50%)
All pin total Vpp=4.5V
(duty=50%) Vpp=1.6V
“L” level output oL 1pin (CMOS outpu Vop=4.5V
)
currentl mode) mA
“L” level output 1OL2 1pin (Nch open
current2 *? drain output mode)
3
Total of POO~PO07,
P10~P13, P44~P47, 40
P50~P53 and P70 — 15
— — 10
“L” level output — — 90
current I0L3 40
244 - -
Total *** ~
4 — — 15
2.0Vv>Vppz1.6V — — 10
Vop=4.5V — — 180
O0V>Vpp=21.6V — — 20
Output leak
(P00-P07) impedance mode) — — +1
(P10-P17)
(P20-P27) UA
L=Vss (High impedance mode) -1%° — —

put current from Vpp to the output pin, which can guarantee the device operation.
k-in current from the output pin to Vss, which can guarantee the device operation.
~ Do not beyond total current.
* The total current is on the condition of Duty<50%(same applies to IOH1).
When the duty >50% the total current is calculated by following formula.
Total current = IOL3 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.

**Nch open drain output mode
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FEDL62Q1600-05

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

Parameter

Symbol

Condition

Min.

Typ. Max.

Unit

Measur
ing
circuit

Input currentl
(RESET_N)

1IH1

V|H1:VDD

IIL1

V|L1:Vss

-1t

Input current2
(POO/TESTO)

IIL2

VIL2=Vss (pull-up mode)

-1500%*

-20%

V/IL2

VIL2=Vss (pull-up mode)

3.7

1IH2Z

VIH2=Vpp (High impedance mode)

1IL2Z

VIL2=Vss (High impedance mode)

R

Input current3
(PO1-P07)
(P10-P17)
(P20-P27)
(P30-P33)
(P40-P47)
(P50-P57)
(P60-P67)

(P70)

IIL3

VIL3=Vss(pull-up mode)

-250%

V/IL3

VIL3=Vss (pull-up mode)

22

IIH3Z

VIH3=Vpp (High impedance mode)

1IL3Z

VIL3=Vss (High impedance mode)

Input current4
(P100-PI101)

1IH4

V|H4=VDD

IIL4

VI L4:Vss

Input voltagel
(RESET_N)
(POO/TESTO)

(P01-P07)
(P10-P17)
(P20-P27)
(P30-P33)
(P40-P47)
(P50-P57)
(P60-P67)
(P70)
(P100~PI01)

VIH1

VIL1

Pin capacitance
(RESET_N)
(POO/TESTO)

(P01-P07)

(P10-P17)

(P20-P27)

100~P101)

MA

0.3
X Vbp

f=10kHz
Ta=+25°C

pF

The applicable maximum current is the absolute value.
For example, -1mA means the maximum current 1mA flows out the LSI through the pin.
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Synchronous Serial Port

FEDL62Q1600-05

Slave mode
(Vop=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
Vop=2.410 5.5V — — S i
SOUT output delay time tsp
Vop=1.8 10 5.5V — — 200+
e ' HSCLK*
*1
SIN input setup time tss — HSE(IIl_K — —
. . 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

tscve

tsw

tsw

N\ 24

N AN

SuUn_SCLK* \ /
30%

N
7

N\

Sun SOUT*

SUn_SIN*

% ond
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Master mode

Ltd.

FEDL62Q1600-05

(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 tscve — — SCLK* — ns
SCK output pulse width tsw — SSI(;.IZ“ SSI(;_IE*l SS(I)_.Ié*l ns
SOUT output delay time | tsp xzz:ig Eg ggg = = 128 ws
SIN input setup time tss xgg:ig :g ggg igg — —
SIN input hold time tsh xzzzi:g Eg ggx 18000 — —

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

VDD=2.4V: min250ns , VDD 1.8V: min500ns

tscyc

tsw

N N

Sun SCLK* \ /
30%

tsp

SUn_souT* >§

Sun_ SIN*
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1C Bus Interface

Standard Mode 100kHz

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

FEDL62Q1600-05

Parameter Symbol Condition Min. Typ. Max. Unit
SCL clock frequency fscL — 0 —
SCL hold time to . 4.0 .
(start/restart condition) HD:STA '
SCL "L” level time tLow — 4.7 —
SCL "H” level time tHiGH — 4.0 —
SCL setup time teus . 47 .
(restart condition) SUSTA '
SDA hold time tHD:DAT — 0
SDA setup time tsupAT —_ 0.25 — us
SDA setup time ¢ . .
(stop condition) SUSTO Hs
Bus-free time tBUF — — — ps

When using the I°C as the master, configure the I°’C master n mode register(I2Mn
(master side, I2UMOMOD) so that meet these specifications.

Start Re-start
Condition Condition

p

Condition

I°C bus 0 mode register

>
I2Un_SDA 70% 700,
I2Mn_SDA  30%-- / >< \ 30%;;7—
l2Un_SCL " 7L7°/°
[2Mn_SCL — | i @
- i i

‘ 1 tsu:sto' ' teuF

tHp:sTA tsupat  tHD:DAT
n=0~1
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Fast Mode 400kHz
(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 ts. . 06 . . S
(start/restart condition) HD:STA ' K
SCL "L" level time fLow — 1.3 — —
SCL "H” level time tHiGH — 0.6 —
SCL setup time terr . 0.6 .
(restart condition) SUSTA '
SDA hold time tHD:DAT — 0 -
SDA setup time tsu:paT — 0.1 —
SDA setup time
(stop congition) lsusTo - 0.6 HS
Bus-free time tBuF — 3 us

When using the I°C as the master, configure the I°C master n mode register(I12Mn
(master side, 2UMOMOD) so that meet these specifications.

Start Re-start
Condition Condition

12Un_SDA /
I2Mn_SDA  30%-{-

l2Un_SCL N a0

12Mn_SCL — 4__.

tst:sTo teur

| | -
thp:sTA tsupat  tHD:DAT

n=0~1

38/63
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FEDL62Q1600-05

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) to:sTa - 0.26 - - HS
SCL "L" level time fLow — 0.5 —
SCL "H” level time tHiGH — 0.26 —
SCL setup time
(restart condition) tsusTa - 0.26 -
SDA hold time tHD:DAT —_ 0 —_
SDA setup time tsu:pAT — 0.1 —
SDA setup time
(stop condition) tsu:sTo — 026 Hs
Bus-free time tBuUF — us

When using the I°C as the master, configure the I°C master n mode register(I12Mn

(master side, 2UMOMOD) so that meet these specifications.

Start
Condition

Re-start
Condition

12Un_SDA /
I2Mn_SDA  30%-i-

l2Un_SCL BN

12Mn_SCL

thp:sTA
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™

s 0 mode register

@
nditi
5

0%  70%
30%17

on

tsu:sto

tsur

n=0~1
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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 -
P00 "H" level setup time tspoo — 1 —
P00 “L” level hold time tHPoo — 1 —

RESET_N vm&i vitn /) ViHL

“H” level input
or “Pull-up”

H” level or “L” level

POO/TESTO “H” level or “L” level

i tspoo

Power On Reset

Measur
Parameter Symbol Typ. Max. Unit ing
circuit
POR detect voltage Vpor L5 1.58 v
1.53 1.8 \Y 1
Power on rising slope 0.009 — 60 V/ms
POR response time 200 — — us

*: Rise the Vpp to 1.8V or hi
2 This is the time from the, Vpor to the Power-On-Reset internlly genertes.

Make the power n .e. slower).

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.

40/63
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VLS
(Vpp=1.6 to 5.5V, Vss =0V, Ta=-40 to +105°C, unless otherwise specified)
Parameter Symbol Ccindltlon Min. Typ. Max. Unit Mee'isur'ing
VLSOLV * circuit
VvLsr 00H Rising 3.86 4.06 4.26
VvLsF Falling 3.84 4.00 4.16
VvLsr 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
VvLsF Falling 2.92 3.05 3.
VvLsr 03H Rising 2.85 3.01 3.1
VvLsF Falling 2.83 2.95 3.
VvLsr Rising 2.75 2.91
04H -
VvLsk Falling 2.73 .
Vvisr 05H Rising 2.66 .96
VLS threshold VyiLsk Falling 2.64 5 2.86 v
voltage * Vuisr Rising 2.56 ' 2.86 1
06H -
VvLsF Falling 2. 5 76
VvLsr Rising 2.61
0O7H -
VvLsk Falling 2. .6
VvLsr Risin .65
08H
VvLsF F 2.3 2.55
VvLsr i 1.9 1 2.24
09H
VvisrF .05 2.14
VyLsr ising . 2.01 2.13
OAH -
VyiLsk Falling 7 1.95 2.03
VvLsr 0 779 1.91 2.03
VvLsF alll 1.77 1.85 1.93
VLS Current lvis — — 50 — nA

*1 Bit3~Bit0 of voltage level detegfion ci
** The Data VSLOLV = 0CHz
specified.

it 0 levelgegister (WESOLV).
use, if the data is specified it will the same spec as that OBH is

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

Condition Min. Typ. Max. Unit Mer.;lsur.ing
circuit

Vbb

Y/ — 0.1 — \%
CMR 15

Vemor Ta=+25 °C, Vpp=5.0V — 5 — mv 1
Comparator
Reference VeMRER — 0.75 0.8 0.85 \%
Voltage
41/63
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Successive Approximation Type A/D Converter
(VDD=1.8 to 5.5V, VSS =0V, Ta=-40 to +105°C, unless otherwise specified)

Parameter Symbol Condition Min. Typ. Max. Unit
Resolution n — — — 10 bit
2.7V =Vgerp * =55V -4 — 4
Integral non-linearity AINL 2.2V =Vgeep ¥ <2.7V -6 — 6
error 1.8V =Vgeep ¥ <2.2V -10 — 10
Vrerp=Internal reference voltage -15 — 5
2.7V =Vgerp ¥ =5.5V -3 —
Differential non-linearity 2.2V =Vgeep ¥ <2.7V -5
ADNL T
error 1.8V =Vgerp * <2.2V -9
Vrerp=Internal reference voltage -14
Zero-scale error ZSE RI=S1kQ -6
Full-scale error FSE RI=1kQ
A/D reference voltage VREFX —
Internal reference voltage VREFI — v
4.5V=Vpp =5.5V
Conversion time tconv 2.2V=Vpp=5.5V us
1.8V=Vpp=5.5V
*1: VDD or P23/Vreris selected for the reference voltage of Successive Converter by setting
bit5(VREFP1) and bit4(VREFPO) of SA-ADC TEMP/VREF control regi
The current flows during the ADC sampling as it takes chargin in e'of the anlog signal source 1k
Q or smaller. Also, putting 0.1uF capacitor on the ADC input he noise.
1]
1.0pF
1.0pF] RIS1kQ A~INO
AIN11
O.lpF‘[ Vss
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D/A Converter
(VDD=1.8 to 5.5V, VSS =0V, Ta=-40 to +105°C, unless otherwise specified)
Parameter Symbol Condition Min. Typ. Max. Unit
Resolution Dn — — — 8 bit
Conversion cycle tc — 10 — — ys
Integral non-linearity error | DINL RL=4MQ -2 2
i i -li i LS
leferentlaelrlr"ncc))rn linearity DDNL RL=AMQ 1 1
Output impedance Ro DA_CEN E)It of D/A converter enable 3
register =1
Reference Voltage Output
(VDD=1.8 to 5.5V, VSS =0V, Ta=-40 to +105°C, unless g
Parameter Symbol Condition Min.
Output voltage VREFOUT —
Output impedance RvrerFout -
Flash Memory
(Vss: OV)
Parameter Symbol Condition Unit
Operating temperature T Data flash memory, At write/e o
P g P oP Flash ROM, At write/e
Operating voltage Vbb Vv
. . CEPD
Maximum rewrite count i
CEPP times
— B
Erase unit
— B
128
Erase time (Max.) — 85 ms
Write unit ‘11' B
o 80
Write time (Max.
( ) Data Flash 40 Hs
Data retention period — 15 years
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LCD Driver

FEDL62Q1600-05

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

Parameter

Symbol

Condition

Range

LCN™

Min.

Typ.

Max.

Unit

V11 Voltage

00H

01H

02H

03H

04H

05H

06H

07H

08H

09H

0AH

0BH

OCH
ODH

Ta=+25°C
Ci1,2,3=0.47pF

0.950

0.975

1.000

Typ
+0.05

Ta=+25°C
CLl,CL2,CL3:0.47|JF
C12:O.47|JF

Vi1 X
2.7

200

ms
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Measuring circuit 1

Cv :1.0pF
Vbb VboL XTO XT1 Vss | CL :1.0uF

Crystal resonator
_L—" (32.768kHz) D

CT % cl ce T—7;7_—T

>
|
[

Measuring circuit 2

(*2)
VIH o—>
=
' o
s
* B
(1) V2 Current
; load
VIL o0—> :
Vpp VpbpL

]

(*1) Input logic ciréuit t ermine the,specifie asuring conditions
(*2) Measured c pecified
Measuring circuit 3
(*2)
VIH o—>
—-o
9 ' '
é T T T

L]

(*1) Input logic circuit to determine the specified measuring conditions
(*2) Measured connecting specified pins

suid 1ndino
o
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Measuring circuit 4

(*2)
+—o
o—— —o
e 2
A L5 2
S .
1 7] =]
— ! (%]
o_.
Vop VoL Vss

LI

(*2) Measured connecting specified pins

Measuring circuit 5

VIH o—>

=

2 V :

*1) T, & -§ 5

> 8 !

m 0 |

VIL o0—> I
Vop VQM Vss

iciefrcuit to e the specified measuring conditions

<

o’&
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Characteristics graphs
These Graphs on the following pages are references for designing an application.
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I0H VS VDD-VOH1
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(VDD=5V TYP.)

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

SAQ[FC] eeeeees 25[C] ====85[C] = = 105[C]
5 LA
/ '
4 77
E /1’
3 ]
S P
> g
o 2 :‘"..- =
> o,
1 Pty
0 . :
0 10 20
(VDD

VDD-VOH[V]

g
now

105[°C]

30 40 50
10H[mA]

50

FEDL62Q1600-05

ot
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IOL VS VOL1
(VDD=5V TYP.)

IOL vs VOL1 (VDD=5V TYP.)

SAQ[FC] eeeeees 25[C] ====85[C] = = 105[C]

ot

4+ 7
- I
=3+ 7
3 /
> 2 PPCas T
C ==
1 e T
E o o T L —
0 BT L
0 10 20 30
10L[mA]
(VDD=3V TYP.

40 50

30
10L[mA]
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IOL VS VOL2
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(VDD=5V TYP.)

IOL vs VOL2 (VDD=5V TYP.)

4O[TT] eeeeees 25[C] ===-85["C] = = 105[°C]
5T
4
E:
N C
g2
C -
14 o T e
c —rl
0 _‘_.-—‘lqm : A
0 20 40
10L[mA]
(VDD=3V TYP,

105[°C]

40 50 80 100
10L[mA]

FEDL62Q1600-05

ot
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Pull-up resistor

VDD VS VDD/IIL3 (TYP.)

VDD vs IIL3 (TYP.)

40°C eeeeees 25C ===-85C = = 105°C o‘

160
140
120

3

=)
o

N
o

]
o

IIH3[uA]

o

VDD/IIH3[kQ]

-----------
.....
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Current consumption VS operating frequency of CPU

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

VDD=3V temp=25°C ‘
PLL 16MHz wait mode o
.—.5 L
g, _»
§3 E /,/
) 0 5 10 20
operating frequency of CP

mption current [mA]

4 6 8 10
operating frequency of CPU [MHz]
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VDD=3V, temp=+25°C, stop the clock supply to peripherals.

PLL 24MHz mode, CPU Wait mode (TYP.) (IDD5)

VDD=3V temp=25°C
PLL 24MHz wait mode (IDD5) o
7 -
< _ - _»
-
i
g3
B
UOOIII 5 I1OIIII15IIII20I
operating frequency of CPU [I}
PLL 24MHz mode, CPU no Wait
VDD=3V te
PLL 24M
_5
<L
E, -
2, —
6””8””10””12””14
perating frequency of CPU [MHz]
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VDD=3V, temp=+25°C, stop the clock supply to peripherals.

PLL 32MHz mode, CPU Wait mode (TYP) (IDD4)
VDD=3V temp=25°C
PLL 32MHz wait mode (IDD4)

9]

ot

A

"

/

~

H\

w
\

consumption current [mA]
]
\\

0
0 5 10
operating frequency of CPU [I}
PLL 32MHz mode, CPU no Wait
VDD=3V te
PLL32M
3.5

sumption current [mA]
]
|

4 6 8 10
operating frequency of CPU [MHz]
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Consumption current of ADC VS operating voltage

Temp=+25°C (TYP)

consumption current of ADC
PLL frequency=16MHz temp=25°C
ch0 VREF=VDD

ot

55/63

Downloaded from AFFOW.com.


http://www.arrow.com

LAPIS Semiconductor Co., Ltd. FEDL62Q1600-05
DIGITAL OUTPUT CODE vs absolute error of ADC

Temp=-40°C (TYP.)

DIGITALOUTPUT CODE vs ABSOLUTE
ERROR@Temp=-40°C VREF=VDD ‘

VDD=1.8V

....... VDD=2.2V

=== =\DD=2.7V

absolute error [LSB]
A W N R O R, N WA W

0 200 400 500
DIGITAL OUTPUZIICE

DIGITAL O »
ERROR@Tem =256 VREF=VDD
.
.|
.
'6-?2
2, )
0 VDD=1.8V
R 12 [ oDy
: - = \[DD=2.7V

0 200 400 500 800 1000
DIGITAL OUTPUT CODE
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Temp=+105°C (TYP.)

DIGITAL OUTPUT CODE vs ABSOLUTE

ERROR@Temp=105°C VREF=VDD

absolute error [LSB]
A W N R O R, NW AW

400
DIGITAL OUTPUT CO,

¢
<
O&Q'é@
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PACKAGE DIMENSIONS

ML62Q1600/1601/1602 48pin TQFP Package

() ®)
TAAHHAARAAHY
P 4 ®
= = &
gl 2| o = &
g8 o =
@ = -
INDEX WARK /
0.75 TYP
0.09~0.20
%J

P-TQFP48-0707-0. 50-ZK6
EPOXY RESIN INIT m

NOTES:

1. LEAD WIDTH DOES NOT INCLUDE TRIN OFFSET. Cu ALLOY D¥G No. QSL-69142
2. PACKAGE WIDTH AND LENGTH DO NOT INCGLUDE NOLD PROTRUSI .
PROTRUSION AND CAVITY OFFSET BETWEEN TOP AND BOTTOM Sn 100% REVISION 3

3. THE SEATING PLANE |5 THE SURFACE WHICH THE P 'RLATING THICKNESS WORE THAN 5um | 1st ISSUE | Jul/28/2014
1S MOUNTED ON AND GETS IN CONTACT WITH.
PACKAGE MASS (g) 0. 13TYP REVISED Oct/14/2014

& (Unit: mm)

ble to heat in reflow mounting and humidity absorbed in storage. Therefore,
HM sales office for the product name, package name, pin number, package
ethod, temperature and times).

Notes for Mounting the

The surface mount t
before you perform refl

code and desiw&unting
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ML620Q1610/1611/1622 52pin TQFP Package

FEDL62Q1600-05

Wawslililalallilalalalalalilma

SEATING PLANE

NOTES:
1. LEAD WIDTH DOES NOT INCLUDE TRIM OFFSET.
2. PACKAGE WIDTH AND LENGTH DO NOT INCLUDE MOLD PROTRUSION DIEPAD SUPPORT
PROTRUSION AND CAVITY OFFSET BETWEEN TOP AND BOTTOM CAVITY
3. THE SEATING PLANE IS THE SURFACE WHICH THE PACKAGE
15 MOUNTED ON AND GETS IN CONTACT WITH.

Notes for Mounting the Surface Mount Ty
The surface mount type packages are

before you perform reflow mounti
code and desired mounting con

Downloaded from AFFOW.com.

& | 082 G} oo
= I :
- AfHARARRAHARA
[® ®
=
= 86
& O :1:|
SEGELEELEELLE
@ ®
1.1 TYP.
0.145%+0.05

1.2 MAX.
1.0 +=0.05

005~0.15

UNIT

mm

DWG Ne.

QSL-68380

REVISION

1

15t ISSUE

Dec/21/2016

REVISED

(Unit: mm)

eat in reflow mounting and humidity absorbed in storage. Therefore,
s office for the product name, package name, pin number, package
rature and times).
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ML62Q1620/1621/1622 64pin TQFP Package

(=) (33)
@I R
g e E E
88 =
N L
p 1 16)
INDEX MARK y | 8
WIRROR FINISH E b
1.25TYP. LLe 0.220.05 o8
- - S (0.1 -
*}D-B'

0.145+0.05

_|os0
o
| 0.600.15

IS Semiconductor Co.,Ltd.

WOIES:
1. LEAD WIDTH DOES MOT INCLUDE TRIM OFFSET. P-TQFP64-1010-0. 50-ZK6
2. PACKAGE WIDTH AND LEWGTH DO MOT INCLUDE MOLD PROTRUSION, DIEPAD SUPPORT
PROTRUSION AND GAVITY OFFSET BETWEEN TOP AMD BOTTOM CAVITY. EPOXY RESIN WIT L]
3. THE SEATING PLANE 15 THE SURFACE WHICH THE PACKAGE u ALLDY D¥G Wo. oSL-69144
IS NOUNTED ON AND GETS IN CONTACT WITH. o 100% REVISION 3
FLATING THICKNESS MORE THAN Sum | 1at ISSUE | ui/29/2014
PACKAGE MASS (g) 0. 26TYP. REVISED Apr/14/2018
(Unit: mm)

Notes for Mounting the Surface M Qckag

The surface mount type g Yy susc
before you perform r ntiAg, conta
code and desired mo ng (ref

o’&

at in reflow mounting and humidity absorbed in storage. Therefore,
ales office for the product name, package name, pin number, package
d, temperature and times).
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ML62Q1620/1621/1622 64pin QFP Package

_ (@) (@)
RAAAAAAAAAAARAAR e
N ¥
O ¢
—— 8
&l e ==
% 0§ ——
28| 8 —1
o - |
ol o ——
— |
1)
==
64 . 0:':'('__7}
IEEEEEEEERREREL)
INDEX. WARK ® (D)
WIRROR FINISH | |. hl } | e se —
0.17£0.05
080
| | 0.67x0.10
\sr.muam )
pconductor Co.,Ltd.
P-QFP64-1414-0. 80-ZK6
r}ﬁm WIDTH DOES NOT INCLUDE TRIN OFFSET. EPUAY RESIN NI -
2. PACKAGE WIDTH AND LENGTH DO MOT INCLUDE NOLD PROTRUSION, DIEPAD Gu ALLODY WG No. 0SL-69124
PROTRUSION AND CAVITY OFFSET BETWEEN TOP AND BOTTON CAYITY. Sn 100% REVISION 1
3. THE SEATING PLANE IS THE SURFACE WHICH THE PACKAGE
IS MOUNTED ON AMD GETS N CONTACT WITH. 5 MORE THAN 5um 1st ISSUE Jul /28/2014
GE NASS (@) 0.87TYP. REVISED

v (Unit: mm)
Notes for Mounting the Surface M ckage

at in reflow mounting and humidity absorbed in storage. Therefore,
ales office for the product name, package name, pin number, package
d, temperature and times).

The surface mount type g Yy Susc
before you perform r unting; conta
code and desired mo ns (refl

o’&
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REVISION HISTORY

Document Page -
No. Date Previous | Current Description
Edition Edition
FEDL62Q1600-01 Oct 19, 2017 - - Formal 1% Revision.
3 3 Added description about Simplified RTC.
FEDL62Q1600-02 Nov 1, 2017 28,33,34 | 28,33,34 | Added description about the current.
33 33 Added IOH1 condition. “VOH=VDD-

The 3" Revision (-03) is skipped to m vision number

to Japanese User's Manual.
3 3 Added a description abaq on mode

5 5 Corrected the kind of refe ence,voltage for ADC.
29 29 ol IDD4/IDD5.
30 30 Added the spec afiifputipulse width (tEXCKW).
28,32,33 | 28,32,33 | Changed theqs ig “H"/"L" level.
32,33 32,33 ifi of /IOL and VOH/VOL.

34

FEDL62Q1600-04 | May 11, 2018

ected the conditions of Conversion time
2V=Vpp=5.5V" > “2.7V=Vpp=5.5V"

“Vop = 5.0V” 2 “4.5V=Vpp=5.0V"

* Added a note for the external component of the ADC input.

Seperate the symbol of INL and DNL between ADC and DAC.

Added the crystal oscillation circuit to the measuring circuit 1.

Added the characteristic graghs.

Changed the figure for 48pin TQFP package dimension.
Added “+” to the positive temperatures (25°C , 85°C , 105°C
> +25°C, +85°C, +105°C).

Added the note "*6 :Nch open drain output mode" for IOL3 and
10L2.

May 31, 2018
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Notes

1) The information contained herein is subject to change without notice.

2) 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 failu
please take safety measures such as complying with the derating characteristics, implementing redundant and fire preve
designs, and utilizing backups and fail-safe procedures. LAPIS Semiconductor shall have no responsibility for any d
arising out of the use of our Products beyond the rating specified by LAPIS Semiconductor.

3) Examples of application circuits, circuit constants and any other information contained herein are provide rate
the standard usage and operations of the Products. The peripheral conditions must be taken into account esigning
circuits for mass production.

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

5) The Products are intended for use in general electronic equipment (i.e. AV/O munication, consumer systems,
gaming/entertainment sets) as well as the applications indicated in this docu .

6) The Products specified in this document are not designed to be radiati Q

7) For use of our Products in applications requiring a high degre ied below), please contact and
consult with a LAPIS Semiconductor representative: tr, N Cars, ships, trains), primary
communication equipment, traffic lights, fire/crime preventi tems, servers, solar cells, and
power transmission systems.

8) Do not use our Products in applications requirin h as aerospace equipment, nuclear power
control systems, and submarine repeaters.

9) LAPIS Semiconductor shall have no re ity f or injury arising from non-compliance with the
recommended usage conditions and speci contal

10) LAPIS Semiconductor has used e accuracy of the information contained in this document.
However, LAPIS Semiconduc uch information is error-free and LAPIS Semiconductor shall have no
responsibility for any damal cy or misprint of such information.

11) icable environmental laws and regulations, such as the RoHS Directive.

ity, please contact a ROHM sales office. LAPIS Semiconductor shall have no
ing non-compliance with any applicable laws or regulations.

Please use the P C
For more details;
responsibility for a age
nologies contained in this document to other countries, you must abide by the

proce ovisions ted in all applicable export laws and regulations, including without limitation the US
Ex inistration Regulations and the Foreign Exchange and Foreign Trade Act.

ent, in part or in whole, may not be reprinted or reproduced without prior consent of LAPIS Semiconductor.

Copyright 2017-2018 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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