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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16-bit micro controller

GENERAL DESCRIPTION

This LSI is a high-performance 16-bit CMOS microcontroller into which rich peripheral circuits, such as 10-bit A/D converter,
timer, PWM, synchronous serial port, UART, I12C bus interface (master), Low level detect circuit, are incorporated around 16-bit
CPU nX-U16/100.

The CPU nX-U16/100 is capable of efficient instruction execution in 1-instruction 1-clock mode by 3-stage pipe line architecture
parallel procesing. and, this LSI has a data flash-memory fill area by a software which can be written in. In addition, it has an
on-chip debugging function, which allows software debugging/rewriting with the LSI mounted on the board.

FEATURES

e CPU

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

— Instruction system:16-bit instructions

— 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

— Minimum instruction execution time
Approx 30.5 ps (at 32.768kHz system clock)
Approx 0.122 ps (at 8.192MHz system clock)

e Internal memory
— Flash-memory

Product Program area Rewrite
cycle
ML620Q151B/ML620Q154B/ML620Q157B 32-Kbyte* (16K x 16-bit)
ML620Q152B/ML620Q155B/ML620Q158B 48-Kbyte* (24K x 16-bit) 100
ML620Q153B/ML620Q156B/ML620Q159B 64-Kbyte* (32K x 16-bit)

* including unusable 1KByte TEST area
Internal 2-Kbyte Data Flash (1-Kbyte x 2) Rewrite cycle: 10,000 times
— SRAM: Internal 2-Kbyte RAM (2-Kbyte x 8 -bits)

e Interrupt controller
— 2 non-maskable interrupt sources (Internal source: BACK-UP CLOCK, WDT)
— maskable interrupt

Product Interrupt source

ML620Q151B/ML620Q154B/ML620Q157B 27 (Internal source: 20, External source: 7)
ML620Q152B/ML620Q155B/ML620Q158B 28 (Internal source: 20, External source: 8)
ML620Q153B/ML620Q156B/ML620Q159B 28 (Internal source: 20, External source: 8)

— 4 steps of interrupt level, and a mask function
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Time base counter
Low-speed time base counter x 1 channel

Watchdog timer

— Generates a non-maskable interrupt upon the first overflow and a system reset occurs upon the second

— Free running
— Overflow period: 4 types selectable (125ms, 500ms, 2s, 8s @32.768kHz)

Timers
— 8 bits x 2ch (16-bits configuration available x 1ch)
— 16 bits x 4ch

PWM

— 16bits x 4ch

— The auto reload timer mode / PWM mode

— Timer start-stop function by the software and an external trigger.
— A pulse width can be measured using an external-trigger input.
— An external event can be selected as the counter clock.

— Complement synchronous PWM

Synchronous serial port

— 1Ich

— Master/slave selectable

— LSB first/MSB first selectable

— 8-bit length/16-bit length selectable

UART

— Full-duplex x 1ch ( Half-duplex x 2ch’)

— Bit length, parity/no parity, odd parity/even parity, 1 stop bit/2 stop bits
— Positive logic/negative logic selectable

— Built-in baud rate generator

IC bus interface
— Master function only
— Fast mode (400kbps), Standard mode (100kbps)

Successive approximation type A/D converter

— 10-bit A/D converter
— Input: 12ch (Maximum)

— Conversion time: 43us, 13.5us per channel (conversion-time is selectable)

Analog Comparator
— Ich
— Edge for the interrupt and sampling function is selectable.
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e General-purpose ports (including secondary functions)

Input-only ports (including multiple
Product functions)
When not using the | When using the
crystal resonator crystal resonator
ML620Q151B/ML620Q152B/ML620Q153B 6¢ch 5ch
ML620Q154B/ML620Q155B/ML620Q156B 7ch 6¢ch
ML620Q157B/ML620Q158B/ML620Q159B 7ch 6¢ch
— Output-only ports : 4ch
— Input/output ports
Input/output ports (including multiple
Product functions)
When not using the | When using the
crystal resonator crystal resonator
ML620Q151B/ML620Q152B/ML620Q153B 31ch 30ch
ML620Q154B/ML620Q155B/ML620Q156B 34ch 33ch
ML620Q157B/ML620Q158B/ML620Q159B 46¢ch 45ch

Input-only ports

e Reset

Reset through the RESET_N pin

Power-on reset generation when powered on
Reset by the watchdog timer (WDT) overflow
Reset by the Low Level Detector (LLD)

e Low Level detect function

— Threshold voltages: 4values (1.9V/2.55V/3.7V/4.2V)
A threshold voltage is selected as Code-Option.
— LLD is aready as a supply-voltage supervisory reset.

Reset or an interrupt output is selectable as Code-Option.

e Clock
— Low-speed clock (This LSI can not guarantee the operation without low-speed clock)

Crystal oscillation (32.768 kHz) or Built-in RC oscillation (32.768kHz)

Crystal oscillation or Built-in RC oscillation is selectable as Code-Option.

High-speed clock

Built-in RC oscillation (2.097MHz) or Built-in PLL oscillation (8.192MHz)

e Power management
HALT mode: Instruction execution by CPU is suspended (peripheral circuits are in operating states).
STOP mode: Stop of low-speed oscillation and high-speed oscillation (Operations of CPU and peripheral circuits are

stopped.)

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

clock)

Block control function: Operation of an intact functional block circuit is powerd down. (register reset and clock stop)
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e Package

Product

Package

ML620Q151B/ML620Q152B/ML620Q153B

48pinTQFP (P-TQFP48-0707-0.50-QK)

ML620Q154B/ML620Q155B/ML620Q156B

52pinTQFP (P-TQFP52-1010-0.65-TK)

ML620Q157B/ML620Q158B/ML620Q159B

64pinQFP (P-QFP64-1414-0.80-ZK6)

64pinTQFP (P-TQFP64-1010-0.50-ZK6)

e Guaranteed operating range

— Operating temperature: —40°C to +105°C
— Operating voltage: Vpp = 1.8V to 5.5V

The difference point of this LSI is shown below.

function ML620Q151B/152B/153B | ML620Q154B/155B/156B | ML620Q157B/158B/159B
Shipment 48pinTQFP 52pinTQFP 64pinQFP/TQFP
flash capacity 32Kbyte(ML620Q151B) 32Kbyte(ML620Q154B) 32Kbyte(ML620Q157B)
(program area) 48Kbyte(ML620Q152B) 48Kbyte(ML620Q155B) 48Kbyte(ML620Q158B)
52Kbyte(ML620Q153B) 52Kbyte(ML620Q156B) 52Kbyte(ML620Q159B)
maskable interrupt 27 28 28
Input-only port 6 7 7
(At the case of crystal unused)
P05 port - Available Available
Input/out
(At the ca?se of c?%tgl)ﬁnused) 81 - 46
P36,P53,P64 ports - Available Available
P37 port - - Available
P50~P52 ports - - Available
P65~ P67 ports - - Available
P70~P74 ports N - Available

—:none
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BLOCK DIAGRAM

Block Diagram of ML620Q151B/ML620Q152B/ML620Q153B(TQFP48)

CPU (nX-U16/100)

EPSW1~3

| ELR1~3 | | ECSR1~3 |

GREG
PSW 0~15 | LR | | DSR/CSR |
Timing ALU | EA | | PC | Program
Controller }\ | SP | Memory
BUS (FLASH)
On-Chip Instruction Instruction Controller 32/48/64Kbyte
ICE Decoder Register
Data-bus
Voo SSIOx1  [«— 5CKOo*
Vss l—— SINO*
RAM > SOUTO*
2Kbyte l—— *
Voo, ] Power UA(E:-I)-H — '?;((88*
Interrupt y RXD1*
c I — TXD1*
RESET N~ RESET & ontroller .
TESTO*® TEST 12Cx1 [« SDAO
TESTI_ N " +«—> SCLO*
XT0 8bit T2|mer — TMHAOUT
X x2 L —» TMHBOUT*
0SC 16bit Timer
x4
LSCLK* +— .
OUTCLK* +— > PwM4r
16bitTimer [ PWMS
—> PWM6*
with PWMx4L__, pyy\7+
—— PW45EV0*
—_— —— PWA45EV1*
Voo SA-ADC «—— PW67EV0*
VRger ¢—PWG67EV1*
AINO to AIN11 g
(e P00 '[20 P04
CMPOP:: Analog — ﬁ]g*z
CMPOM Comparator GPIO | iy
x1 (= P20 to P23
P30 to P35
e P40 to P47
[*=> P54 to P57
* Secondary or tertiary or quaternary function Egg }g Egg
*" Full-duplex x 1ch ( Half-duplex x 2ch ) —
*2 Cannot be used as I/0 port when connecting the crystal resonator

*3 Cannot be used as I/0 port when connecting the UEASE(On-chip debug emualtor)

Figure 1-1 Block Diagram of ML620Q151B/ML620Q152B/ML620Q153B(TQFP48)
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Block Diagram of ML620Q154B/ML620Q155B/ML620Q156B(TQFP52)

CPU (nX-U16/100)
EPSW1~3 GREG | ELR1~3 | | ECSR1~3 |
PSW 0~15 | LR | | DSR/CSR |
Timing ALU | EA | | PC | Program
Controller }\ | SP | (I\éﬁgjga/)
BUS
On-Chip Instruction Instru.ction Controller 32/48/64Kbyte
ICE Decoder Register
Data-bus
R INT
Voo fP_ SSIOx1 [« SCKO*
Vss ™ 1 «— SINO*
RAM  — > SOUTO*
2Kbyte INT | — "
Voo € Power 2 { UA(iT)m — '?))éDDg*
Interrupt | qu—y| [ RXD1*
— Controlﬁer INT, DT
RESET N RESET & 4 SDAC"
TESTO®™ |  TEST INT 2Cx1 [«
TESTI_N ™1 7 4 1 WDT [ INT > SCLo
ot oot *
XT0 4, T 8bit T2|mer > TMHAOUT
XT1 +— A t6bit 2oy > TMHBOUT*
oSG | — | TBC |x4|mer
LSCLK* «— .
OUTCLK* +— INT INT —> PWw4'
1 2} | 16vitTimer [ Ewmg*
INT LLD  — with PWMx4 — PWM7*
_? — PW45EV0*
— 1 —— PW45EV1*
Vb SA-ADC —— PWG67EV0*
VRer | G— INT [¢—PWG67EV1*
AINO to AIN11 {
8
INT (e P00 t20 P05
e — =i
CMPOM | Comparator GPIO | 43
x1 (= P20 to P23
[*==> P30 to P36
[*==> P40 to P47
[*==> P54 to P57
X _ _ > P60 to P64
1Secondary or tertiary or quaternary function le==> P80 to P87
*" Full-duplex x 1ch ( Half-duplex x 2ch )

*2 Cannot be used as I/0 port when connecting the crystal resonator
*3 Cannot be used as I/0 port when connecting the UEASE(On-chip debug emualtor)

Figure 1-2 Block Diagram of ML620Q154B/ML620Q155B/ML620Q156B(TQFP52)
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Block Diagram of ML620Q157B/ML620Q158B/ML620Q159B(QFP64/TQFP64)

CPU (nX-U16/100)
EPSW1~3 GREG | ELR1~3 | | ECSR1~3 |
PSW 0~15 | LR | | psmicsh |
Timing ALU L ea JL pc | Program
Controller }\ | SP | Memory
BUS (FLASH)
On-Chip Instruction Instru.ction Controller 32/48/64Kbyte
ICE Decoder Register

Data-bus INT

Voo SSIOx1 [« SCKO*
Vss «—— SINO*
RAM | — —> SOUTO0*
2Kbyte l— *
— UARTX1 RXDO
VoL Power 2 { (*1) — TXDO’;
Interrupt ‘ 'FI">)((DD11*
RESET N™" RESET & Controller SoAO"
TESTO®™ |  TEST [2Cx1 >
TESTI_N—" «— SCLO”
XT0 N 8bit Timer — TMHAOUT*
YT +— *x2 L5 TMHBOUT*
16bit Timer
OsC A
LSCLK* +— .
OUTCLK* +— > PwM4r
16bitTimer [~ PWMS
. —> PWM6*
with PWMx4 | p\wm7*
< PW45EV0*
Voo SA-ADC 4_4— EWQ?E%
Viger PW67EV1*
AINO to AIN11 >
= P00 tzo P05
CMPOP | Analog S E]g*z
CMPOM Comparator GPIO | P14*
x1 = P20 to P23
== P30 to P37
(== P40 to P47
=== P54 to P57
. ) ) == P60 to P64
1Secondary or tertiary or quaternary function = P70 to P74
*" Full-duplex x 1ch ( Half-duplex x 2ch ) = P80 to P87

*2 Cannot be used as I/0 port when connecting the crystal resonator
*3 Cannot be used as I/0 port when connecting the UEASE(On-chip debug emualtor)

Figure 1-3 Block Diagram of ML620Q157B/ML620Q158B/ML620Q159B(QFP64)
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PIN CONFIGURATION

ML620Q151B/ML620Q152B/ML620Q153B TQFP48 package product

PO0/EXIO/PW45EV0 1
PO1/EXI1/PW67EV0 1
P02/EXI2/RXD0 =1
PO3/EXI3/RXD1 =

P0O4/EXI4
P20/LEDO/LSCLK/PWM4 —1—
P21/LED1/OUTCLK/PWM5 —1
P22/LED2/TMHAOUT/PWM6 —1—
P23/LED3/TMHBOUT/PWM7 1]
P14/TESTO

RESET_N ——

TEST1_N

S g
2
E E
o 2 2
252 o R 2
= 00 Z x2S ITZI
L QDD oQ= =2
S S == E VD N~ o B
AQpN=22D JdJcs 99X
X XXX=200a==0d
ECETQLNDNNALNDD
N OUTOAN —O MOAN «— O
00 00O 00 00O 0O 00 W W W © O O
oMY Y W W W Y Y s W s W W
OCTOAU— OO O © O
DODHDNMNOHOOAN NNNAN
37 24
38 23
39 22
40 21
41 20
42 (TOP VIEW) 19
43 TQFP48 18
44 17
45 16
46 15
47 14
48 13
—TANOTOONO®O =N
Scd8gs8isss93g
X XZTS>suunuss
N o Llbaz
i ti5az?
S=da<c<
Z2ZZZ35 w1
T << <IOD
E@o_n_
o
e

P57/SOUTO/PWM7
P56/SCKO0
P55/TXDO0/SINO/TXD1
P54/RXD0
P47/AIN11/T16CK1/PWM5
P46/AIN10/T16CKO0/SOUTO
P45/AIN9/T1P5CK/SCKO
P44/AIN8/TOP4CK/SINO
P43/AIN7/TXD0/PWM4/TXD1
P42/AIN6/RXD0/SOUTO
P41/SCL/SCKO/CMPOP
P40/SDA/SINO/CMPOM

Figure 1-4 Pin Layout of ML620Q151B/ML620Q152B/ML620Q153B TQFP48 Package
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ML620Q154B/ML620Q155B/ML620Q156B TQFPS52 package product

5SS
=
3
E E
o o
'_
§ 2% e o 8 9’:
=952 2 T g IZI
a2p0 OZ _mwms=s
SS2-LCPobzRIBEE
82502232 8¥32
FErEiR3855530
N OBINA-OoTAA = O
00 0O 00 00 0O O W W W W ©W W ©
o W W Y W W
DONOUOTOHAN OO N~
DAOODNOOMMOANNAN
POO/EXI0/PW45EV0 1 (40 26| =— P57/SOUT0/PWM7
PO1/EXI1/PW67EV0 T (41 25| = P56/SCKO0
PO2/EXI2/RXD0 1 (42 24| == P55/TXD0/SINO/TXD1
PO3/EXI3/RXD1 =1 (43 23| = P54/RXD0
P0O4/EXI4 =1 (44 22| —— P53/TXD1/PWM6
PO5/EXI5 =13 |45 (TOP VIEW) 21| == P47/AIN11/T16CK1/PWM5
P20/LEDO/LSCLK/PWM4 —1 (46 TQFP52 20| == P46/AIN10/T16CK0/SOUTO
P21/LED1/OUTCLK/PWM5 = (47 19| —/— P45/AIN9/T1P5CK/SCKO0
P22/LED2/TMHAOUT/PWM6 =1 (48 18| == P44/AIN8/TOP4CK/SINO
P23/LED3/TMHBOUT/PWM7 =1 (49 17| == P43/AIN7/TXDO/PWM4/TXD1
P14/TESTO = |50 16| =— P42/AIN6/RXD0/SOUTO
RESET_N —1 |51 15| == P41/SCL/SCK0/CMPOP
TEST1_N 1 |52 14| == P40/SDA/SINO/CMPOM
OV—U)E‘DLth—w—OOﬁ'LOX
Ck>S5fndaassa
S5 DNDIN > >
2 & s22255 2
- EEEEZZ8
222255
LTI
sEaa®®
Naa
S =
(eI sp]
Q. a

Figure 1-5 Pin Layout of ML620Q154B/ML620Q155B/ML620Q156B TQFP52 Package
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ML620Q157B/ML620Q158B/ML620Q159B QFP64/TQFP64 package product

S S
=
Za
< B =, 33
=2 Q =} o E = 8 <
=302 XS <= SISIZ
al%pm 02 T _mwms>S
SS2=2P9b OoXINBEE
5838534 5358232
FEfftooe 0JE3E3%0
N OWUOTOAN ~-—TO NOUOTOAN—O
0 00 0 00 00 0 O 0 W W W W WO O O ©
oUW W Y W Y W o WY o Y W W o W Y W
RN RN
TEIEITTTTITTTNONOODO®
POO/EXIO/PWA45EVO — |49 32| = P57/SOUTO/PWM7
PO1/EXI1/PW67EV0 —— (50 Q 31| =— P56/SCKO0
PO2/EXI2/RXD0 1 (51 30| = P55/TXD0/SINO/TXD1
PO3/EXI3/RXD1 = (52 29[ == P54/RXD0
P04/EXI4 —— (53 28| —— P53/TXD1/PWM6
PO5/EXI5 —1— |54 27| E= P52/RXD1/SOUTO0
P20/LEDO/LSCLK/PWM4 —— |55 26| — P51/SCL/SCKO0
P21/LED1/OUTCLK/PWM5 =1 (56 25 = P50/SDA/SINO
P22/LED2/TMHAOUT/PWM6 —1— |57 (TOP VIEW) 24| E1—= P47/AIN11/T16CK1/PWM5
P23/LED3/TMHBOUT/PWM7 —1— |58 QFP64/TQFP 23| =—= P46/AIN10/T16CKO0/SOUTO
P72/RXD1/SINO =1— |59 22| = P45/AIN9/T1P5CK/SCKO
P73/TXD1/SCK0/TXD0 = |60 21| = P44/AIN8/TOP4CK/SINO
P74/SOUT0 —— |61 20| = P43/AIN7/TXD0/PWM4/TXD1
P14/TESTO — |62 19| == P42/AIN6/RXD0/SOUTO
RESET_N —1 |63 18| F—= P41/SCL/SCK0/CMPOP
TEST1_N —— |64 17| E= P40/SDA/SINO/CMPOM
O - 2 3 9L T OO WVXY X O
cEfifipagaiases
N2 Seygaaibaa
oo ==2=239609C<
Q00 ZZOxpQg
S - AN O ™
£ZZZzzZz3wn o
LTI D
RN S
NXaa
S =
D ™M
QA

Figure 1-6 Pin Layout of ML620Q157B/ML620Q158B/ML620Q159B QFP64/TQFP Package
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List of Pins
48| 52| 64 Primary function Secondary function Tertiary function Quaternary function
Pinl Pin{ Pin Pin . Pin De- Pin De- Pin De-
No.| No.| No. name Vo Description name /o scription name Vo scription | name Vo scription
3 3 3 Vss o Negatwe_ power o . o . o . . - o
supply pin
Positive power
5] 5|5 Voo — | supply pin — — _ — _ _ _ _ _
Power supply for
internal logic
a4 Voo | (internally - - - - - - — — -
generated)
P14/ Input port/
46| 50| €2 TESTO ! Input pin for testing _ _ T _ _ @& — - -
47 | 51 | 63 | mESET N | 1 | Resetinputpin S I _ = = I
48 | 52 | 64 | TESTI N | Input pin for testing L . . . A N B o -
Input port/
1 1 1 P12/ | Low-speed clock — — — — — — — _ —
XTO0 L -
oscillation pin
P13/ Input/output port/
2 2 2 I/0 | Low-speed clock — — — — N — — — _ _
XT1 e :
oscillation pin
Reference power
supply pin of
6166 Vier | Successive-approxi — — % - - - - — —
mation type ADC
Input port /
37 | 40 [ a9 | DOUEXY | 1 | Extematinterupt/ | — | — | — _ - = N R
PW45EV0 input
Input port /
38 | 41| 50 | POlEXU | 1| Externalinterrupt/ | — | — | — _ - = N R
PWG67EV0 input
Input port /
39 | 42 | 51 POF?Q%)E)IZ/ I | External interrupt — — — — — — — _ —
UARTO data input
Input port /
40 | 43 | 52 PO%(%);KB/ | External interrupt — — — — — — — — _
UART1 data input
|
41| 44 | 53 | Powexia | 1 | InPutport/ — = = S R I
External interrupt
Input port /
— | 45| 54 | POSEXS I | External interrupt * B — — — - - - -
Low-spe
a2 | a6 |55 | P2U | o |OQuputport/LED 5ok | O | edclock | Pwma | o | PWMA L 1
LEDO/ drive output
output
Low-spe
43| 47 | 56 P21/ o Ogtput port / LED ouTC 0 | ed clock PWMS5 o PWM5 . . o
LED1/ drive LK output
output
P22/ Output port / LED TMHAO TimerA PWM6
aadl Il I LED2/ O | grive o o o uTt o output PWMé | O output
P23/ Output port / LED TMHBO TimerB PWM7
45 ] 49 | 58 LED3/ ¢} drive — — — uT ¢} output PWM7 | O output
Input/output port /
P30/EXI6 PW45EV1 input /
7 7 7 | PW45EV1/ | 1/O | Successive — — — — — — _ — _
AINO approximation type
ADC input
Input/output port /
P31/EXI7 PWG67EV1 input /
8 8 8 | PW67EV1/ | I/O | Successive — — — — — — _ _ —
AIN1 approximation type
ADC input
Input/output port /
P32/ PW45EVO0 input /
9 9 9 | PW45EV0/ | I/O | Successive — — — — — — — _ —
AIN2 approximation type
ADC input
10 1 10 | 10 P33/ I/0 | Input/output port / — — — — — — — _ _
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48| 52| 64 Primary function Secondary function Tertiary function Quaternary function
Pinl Pin] Pin Pin - Pin De- Pin De- Pin De-
No.] No.| No. name Vo Description name | /O scription name Vo scription | name Vo scription
PW67EV0/ PW67EVO0 input /
AIN3 Successive
approximation type
ADC input
Input/output port /
P34/ Successive PWM4
npngn AIN4/ Vo approximation type - T T PWM4 0 output o o o
ADC input
Input/output port /
P35/ Successive PWM5
1211212 AIN5/ Vo approximation type o o o PWM5 o output o o o
ADC input
Low-spe
— 113 ] 138 P36 I/O | Input/output port LSCLK | O | ed clock — — — — — —
output
Low-spe
S B Y P37 | O | Inpuvoutputport | O | O | edclock | — | —| — =] =
output
P40/ Input/output port / I°C data SSI00
13 ] 14 | 17 CMPOM I/O | ComparatorQ SDA I/0O | input/out SINO | data — — —
inverting input put input
SSI00
P41/ Input/output port / I*C clock syr;zhsron
14 1 15 | 18 CMPOP I/0 Comparator0 SCL 1/0 | input/out SCKO0 I/0 clock — — —
non-inverting input put input/out
put
Input/output port /
15|16 [ 19| P42 | o | Successive RXDO Sea | souro | o | mm | — || —
AING6 approximation type input output
ADC input
Input/output port /
1617 | 20| P4 | o | Successive oo | o | e | pwme | o | P | ot | o | et
AIN7 approximation type output
ADC input output output
Input/output port /
P44/ g e SSI00
17 1 18 | 21 TOP4CK/ 1/O Successpive — — — SINO | data — — —
AIN8 approximation type nput
ADC input
Input/output port / SSIO0
P45/ PWMt_'; external synchron
18 | 19 | 22 | T1PscKr | 1O | Clock inPUY =] = scko | o | Ous — =] =
AIN9 Succes_swe_ _ clock
approximation type input/out
ADC input put
Input/output port /
Timer8,A /
P46/ PWM6 external SSIO0
19 |1 20 | 23 | T16CKO/ | I/O | clock input/ — — — SOUTO | O data — — —
AIN10 Successive output
approximation type
ADC input
Input/output port /
Timer9,B /
P47/ PWM7 external PWMS5
201 21| 24 T16CK1/ | I/O | clock input/ — — — PWM5 (0] output — — —
AIN11 Successive
approximation type
ADC input
I°C data SSIO0
— 1|1 —125 P50 I/O | Input/output port SDA /0 | input/out SINO | data
put input
SSI00
12C clock synchron
— | — 26 P51 /0 | Inputioutput port SCL | 1/O | inputiout | Scko | 10 C(I’g(fk
put input/out
put
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ML620Q151B/2B/3B/4B/5B/6B/7B/8B/9B

48| 52| 64 Primary function Secondary function Tertiary function Quaternary function
Pinl Pin] Pin Pin - Pin De- Pin De- Pin De-
No.] No.| No. name Vo Description name | /O scription name Vo scription | name Vo scription
UART1 SSI00
— 1|1 —127 P52 I/O | Input/output port RXD1 data SOUTO (0] data
input output
UART1 PWM6
— 1 22] 28 P53 I/O | Input/output port TXD1 O data PWM6 (0] tout — — —
output outpu
UARTO
211 23] 29 P54 I/0 | Input/output port RXDO | data — — — — — —
input
UARTO SSI00 UART1
22 | 24 | 30 P55 I/0 | Input/output port TXDO | O data SINO | data TXD1 ] data
output input output
SSI00
synchron
23 | 25 | 31 P56 /0 | Input/output port — | = — SCKo | 1o | 5% — | = —
input/out
put
SSI00 PWM7
24 | 26 | 32 P57 I/0 | Input/output port — — — SOuUTo | O data PWM7 | O tout
output outpu
I°C data )
. TMHAO TimerA PWM6
25| 27 | 33 P60 I/0 | Input/output port SDA 110 mpgltjltout uT (0] output PWM6 | O output
I°C clock )
. TMHBO TimerB PWM7
26| 28 | 34 P61 I/O | Input/output port SCL 110 mpFL)JLtJ/tout uT (0] output PWM7 | O output
P62/ Input/output port /
271 29 | 35 | pwasevi | YO | PW4sEVT input — | =] = — | =] — — || —
P63/ Input/output port /
28 1 30 [ 36 | pywe7EV1 | YO | PWE7EVT input — | =] — — | — | — — || —
PWM4
— | 31 ] 37 P64 I/O | Input/output port — — — PWM4 (0] output — — —
Low-spe PWM5
— 1] — ] 38 P65 I/0 | Input/output port LSCLK | O | edclock PWM5 (0] — — —
output output
Low-spe
| — ]3| Pes |vo|mputoutputport | OUTC | o | edciock | Pwms | o | PWME f
LK output
output
— ]| — 1] 40 P67 I/O | Input/output port — — — — — — — — —
PWM6
— 1] — 1] 15 P70 I/O | Input/output port — — — PWM6 (0] output — — —
PWM7
— 1] — ] 16 P71 I/O | Input/output port — — — PWM7 (0] output — — —
UART1 SSIO0
— |1 — 159 P72 I/O | Input/output port RXD1 data SINO | data — — —
input input
SSI00
UARTH synchron UARTO
— 11— 160 P73 I/0 | Input/output port TXD1 o data SCKO I/0 clock TXDO | O data
output input/out output
put
SSI00
— 11— 1 61 P74 I/O | Input/output port — — — SOUTO (0] data — — —
output
I°C data SSIO0
29 | 32 | 41 P80 I/0 | Input/output port SDA | I/O | input/out SINO | data — — —
put input
SSI00
12C clock synchron
3| 33]|42| Ppat /O | Input/output port SCL | 1O | inputiout | SCKO | 1O | (8 — = =
put input/out
put
SSI00
31| 34| 43 P82 I/0 | Input/output port — — — SOuUTo | O data — — —
output
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48] 52| 64 Primary function Secondary function Tertiary function Quaternary function
Pin| Pin] Pin Pin - Pin De- Pin De- Pin De-
No.] No.| No. name Vo Description name | /O scription name Vo scription | name Vo scription
PWM5
32| 35| 44 P83 I/0 | Input/output port — — — PWM5 (0] output — — —
UART1 SSI00
33 ] 36 | 45 P84 I/O | Input/output port RXD1 data SINO | data — — —
input input
SSI00
UART1 synchron
34 | 37| 46 P85 /O | Input/output port TXD1 | O data SCKo | 110 ccl’:jk — | = —
output input/out
put
UARTO SSIO0
35| 38 | 47 P86 I/O | Input/output port RXDO data SOUTO (0] data S — —
input output
UARTO PWM4
36 | 39 | 48 P87 I/O | Input/output port TXDO O data PWM4 (0] output — — —
output
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PIN DESCRIPTION
Primary/
Pin name I/O Description Secor.1dary/ Logic
Tertiary/
Quaternary
Power supply
Vss — [Negative power supply pin — —
Vop — | Positive power supply pin — —
VoboL — | Positive power supply pin for internal logic (internally generated). Connect o .
capacitors (Cy) (see Measuring Circuit 1) between this pin and Vss .
Test
TESTO | |Input/output pin for testing. — Positive
TEST1_N | |Input/output pin for testing. This pin has a pull-up resistor built in. — Negative
System
RESET_N | |Reset input pin. When this pin is set to a “L” level, the device is placed in system
reset mode and the internal circuit is initialized. If after that this pin is set to a “H” — Negative
level, program execution starts. This pin has a pull-up resistor built in.
XTO | |Crystal connection pin for low-speed clock. A 32.768 kHz crystal oscillator (see — —
XT1 O |measuring circuit 1) is connected to this pin. Capacitors CDL and CGL are
connected across this pin and VSS as required. - -
LSCLK* O |Low-speed clock output. This function is allocated to the secondary function of the| Secondary —
P20/P36/P65 pin.
OUTCLK* O [High-speed clock output. This function is allocated to the secondary function of | Secondary —

the P21/P37/P66 pin.
General-purpose input port

P00 to P05* | |General-purpose input or output ports.
P12 I
Primary | Positive
P13 I/0
P14 I
General-purpose output port
P20 to P23 O |General-purpose output ports. Provided with a secondary or tertiary or quaternary| Secondary/ | Positive
function for each port. Cannot be used as ports if their secondary functions or Tertiary/
tertiary or quaternary are used. Quaternary

General-purpose input/output port

P30 to P37~ I/O |General-purpose output ports. Provided with a secondary or tertiary or quaternary| Secondary/ | Positive

P40 to P47 function for each port. Cannot be used as ports if their secondary functions or Tertiary/
P50 to P57* tertiary or quaternary are used. Quaternary
P60 to P67~

P70 to P74*

P80 to P87

*:ML620Q151B/ML620Q152B/ML620Q153B/ML620Q154B/ML620Q155B/ML620Q156B/ML620Q157B/
ML620Q158B/ ML620Q159B have a different pin configuration for each package. See “LIST OF PINS” for more
details.
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Primary/
S dary/
Pin name I/0 Description ?’Z?‘t?a;;y Logic
Quaternary
UART
TXDO* 0 UARTO data output pin. Allocated to the secondary function of the P43, P55 ,| Secondary Positive
P87 and the fourthly function of the P73. Quaternary
RXDO* | UARTO data input pin. Allocated to the secondary function of the P02, P42, Secondary | Positive
P54 and P86.
TXD1* o UART1 data output pin. Allocated to the secondary function of the P53, P73,| Secondary Positive
P85, and the fourthly function of the P43, P55. Quaternary
RXD1 | UART1 data input pin. Allocated to the secondary function of the P03, P52, Secondary | Positive
P72 and P84.

I°C bus interface

SDA* I°C data input/output pin. This pin is used as the secondary function of the
I/0 |P40, P50, P60 and P80. This pin has an NMOS open drain output. When Secondary | Positive
using this pin as a function of the 1°C, externally connect a pull-up resistor.
SCL* I°C clock output pin. This pin is used as the secondary function of the P41,
I/0 |P51, P61 and P81. This pin has an NMOS open drain output. When using this| Secondary | Positive
pin as a function of the I°C, externally connect a pull-up resistor.

Synchronous serial (SSIO)

SINO* | Synchronous serial data input pin. Allocated to the tertiary function of the Tertiar Positive
P40, P44, P50, P55, P72, P80 and P84. y

SCKO0* e Synchronous serial clock input/output pin. Allocated to the tertiary function of Tertiar .
the P41, P45, P51, P56, P73, P81 and P85. y

SOUTOo* Synchronous serial data output pin. Allocated to the tertiary function of the . .

© |p42, P48, P52, P57, P74, P82 and Pss. Tertiary | Positive

PWM

PWM4 o E\é\;M4 output pin. Allocated to the tertiary function of the P34, P43, P64 and Tertiary Positive

PWM5 o E\é\:ISMS output pin. Allocated to the tertiary function of the P35, P47, P65 and Tertiary Positive

PWMge* o PWMB6 output pin. Allocated to the tertiary function of the P53, P66, P70 and| Tertiary Positive
fourthly function of the P22 and P60. Quaternary

PWM7* o PWM?7 output pin. Allocated to the tertiary function of the P71 and fourthly Tertiary Positive
function of the P23, P57, and P61. Quaternary

PW45EV0 | Control start /stop/clear for PWM4 and PWM5. Allocated to the primary Primar

PW45EV1 function of the P00, P30, P32 and P62. y T

PW67EVO | Control start /stop/clear pin for PWM6 and PWM?7. Allocated to the primary Primar .

PW67EV1 function of the P01, P31, P33, and P63. y

TOPACK | Exter.nal clock input pin for timer 0 and PWM4. Allocated to the primary Primary .
function of the P44 pin.

T1P5CK | External clock input pin for timer 1 and PWM5. Allocated to the primary Primary .

function of the P45 pin.

*:ML620Q151B/ML620Q152B/ML620Q153B/ML620Q154B/ML620Q155B/ML620Q156B/ML620Q157B/
ML620Q158B/ ML620Q159B have a different pin configuration for each package. See “LIST OF PINS” for more
details.
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Primary/
Pi | D ipti Logi
in name /O escription Secondary ogic
External interrupt
EXIO~7* External maskable interrupt input pins. The interrupt is enabled and interrupt Positive/
| |edge is selectable by the software for each bit. Allocated to the primary Primary Negative
function of the P00 to P05 and P30 to P31. 9
Timer
T16CKO External clock input pin for 16bit timer 8, timer A and PWM6. Allocated to the
| |primary function of the P46 pin. Primary —
T16CK1 | External clock input pin for 16bit timer 9, timer B and PWM?7. Allocated to the PrifRary .

primary function of the P47 pin.

TMHAOUT o 16bit timer A output pin. Allocated to the tertiary function of the P22 andn
P60.

TMHBOUT O |16bit timer B output pin. Allocated to the tertiary function of the P23 and P61.| Tertiary | Positive
LED drive

LEDO to . - . . 4 . Positive/
LED3 O |[Pins for LED driving. Allocated to the primary function of the P20 to P23 pins.| Primary Negative

Successive-approximation type A/D converter
Reference power supply pin for successive approximation type A/D

Tertiary | Positive

Veer I | converter. - -
AINO to Analog inputs to Ch0—Ch11 of the successive-approximation type A/D
AIN{A | |converter. Allocated to the secondary function of the P30 to P35 and P42 to — —

P47 pins.

Analog Comparator

Non-inverting input for comparatorQ. This pin is used as the primary function
CMPOP I ] — —
of the P41 pin.

Inverting input for comparator0. This pin is used as the primary function of
CMPOM | . — _
the P40 pin.
*:ML620Q151B/ML620Q152B/ML620Q153B/ML620Q154B/ML620Q155B/ML620Q156B/ML620Q157B/
ML620Q158B/ ML620Q159B have a different pin configuration for each package. See “LIST OF PINS” for more

details.
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TERMINATION OF UNUSED PINS

How to Terminate Unused Pins

Pin Recommended pin termination

RESET_N open
P14/TESTO open
TEST1_N open

VRer Connect to Vop
P00 to P05*' Connect Vpp or Vss
P1 2*: Connect Vpp or Vss
P13* open

P20 to P23 open

P30 to P37*' open

P40 to P47 open

P50 to P57*' open

P60 to P67*' open

P70 to P74*' open

P80 to P87 open

*1:ML620Q151B/ML620Q152B/ML620Q153B/ML620Q154B/ML620Q155B/ML620Q156B/ML620Q157B/
ML620Q158B/ ML620Q159B have a different pin configuration for each package. See “LIST OF PINS” for more
details.

*2: Handling in the case a crystal resonator is not connected.

Note:
For unused input ports or unused input/output ports, if the corresponding pins are configured as high-impedance
inputs and left open, the supply current may become excessively large. Therefore, it is recommended to
configure those pins as either inputs with a pull-down resistor/pull-up resistor or outputs.
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ELECTRICAL CHARACTERISTICS

Absolute Maximum Ratings

(Vss = OV)
Parameter Symbol Condition Rating Unit
Power supply voltage 1 Vob Ta =25°C -0.3t0 +6.5 \
Power supply voltage 2 VboL Ta =25°C -0.3t0 +2.0 Vv
Reference voltage VRer Ta =25°C —0.3 to Vpp+0.3 \
Analog input voltage Vai Ta =25°C -0.3 to Vpp+0.3 Vv
Input voltage Vin Ta =25°C —0.3 to Vpp+0.3 \"
Output voltage Vour Ta =25°C —0.3 to Vpp+0.3 Vv
Output current 1 louT1 Po;_t:’:’géig’s —-12to +11 mA
Output current 2 Port2 Ta¥I .
(P20 to P23) lout2 When N-chqnnel open drain -12 to +20 mA
output is selected
Power dissipation PD Ta =25°C 1 w
Storage temperature Tsta — -551t0 +150 °C
Recommended Operating Conditions
(Vss = 0V)
Parameter Symbol Condition Range Unit
Operating temperature Top — —40 to +105 °C
Operating voltage Vop — 1.8t05.5 Vv
Reference voltage VRer — 1.8 to Vop \
Analog input voltage Vai — Vss to Vrer \"
Operating frequency (CPU) fop — 30k to 8.4M Hz
Low-speed crystal oscillation frequency fxTL — 32.768k Hz
I Use 32.768KHz Crystal
Low-speed crystal osclation = Oscilator DT 26 el oF
Cal (DAISHINKU CORP.) 121025
Capacitor externally connected to Vpp pin Cv — 2.2+30% or more uF
Capacitor externally connected to VppL pin CL — 2.2+30% uF
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Flash Memory Operating Conditions

(Vss = 0V)
Parameter Symbol Condition Range Unit
Operating temperature Top Data flash memory, At write/erase -40 to +105 o
Flash ROM, At write/erase 0to +40
Operating voltage Vob At write/erase 1.8105.5 \
. . o Ceprp Data Flash 10,000 .
Maximum rewrite count Cero Program Flash 100 times
— Chip erase All area —
. Program Flash 8 KB
Erase unit — Block erase Data Flash > KB
— Sector erase (Data Flash only) 1 KB
Erase time . Chip erase, Block erase, Sector 100 ms
erase
Write unit — — 1 word (2 Bytes) —
Write time (Max.) — 1 word (2 Bytes) 40 us
Data retention period Yor — 15 years

*1: One rewrite cycle includes both one time erase and one time write, it counts as one even if the erase is aborted.

DC Characteristics (IDD)

(Vpp=1.8 10 5.5V, Vss =0V, Ta=—40 to +105°C, unless otherwise specified)

Meas
Parameter Symbol Condition Min. Typ. | Max. | Unit | uring
circuit
CPU is in STOP state. o
Supply current IDD1 | Low-speed/high-speed oscillation is 4010 +35°C _ 10 6
1
stopped. Vpp=3.0V -40 to +105°C — 1.0 22
Crystal Oscillating. CPU is in HALT o
state (LTBC,WBC: Operating). 40t0+35C | — | 25 | 7
High-speed oscillation is stopped. o
Supply current IDD2 Vpp=3.0V -40 10 +105°C B 2.5 24 WA
2 Internal RC Oscillating. CPU is in HALT | -40 to +35°C — 3.5 9 1
state (LTBC,WBC: Operating ).
High-speed oscillation is stopped. -40 to +105°C — 3.5 26
Vpp=3.0V
CPU: Running at 32kHz** 4010 +35°C | — 13 | 20
gupply & IDD3 | High-speed oscillation is stopped.
Vpp=3.0V -40 to +105°C — 13 42
f“pp'y current | 1ppa | CPU: Running at 2MHz RC oscillating mode*  Voo=5.0 — | 0.64 | 2.0
Supply current CPU: Running at 8.192MHz PLL oscillating mode*? mA
IDD5 — 5 8
5 Vop=5.0V

*'"- Significant bits of BLKCONO, BLKCON2 to BLKCON4, BLKCON6 and BLKCON?7 registers are all “1”.
*2: Case when the CPU operating rate is 100% (with no HALT state)
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DC Characteristics (VOHL, IOHL)

(Vbp=1.8 10 5.5V, Vss =0V

Ta=-40 to +105°C, unless otherwise specified)

Parameter Symbol Condition Min. Typ. Max. Unit Megsurllng
circuit
Output voltage 1
(P20 to P23) VOH1 |OH1. =-0.5mA Vpp . .
(P30 to P37)* 1 pin output -0.5
(P40 to P47)
(P50 to P57)*
(P60 to P67)* VOL1 I0L1 = +0.5mA . . 05
(P70 to P74)* 1 pin output
(P80 to P87)
IOL2 = +10mA
> — —
When N-channel VD.D = 5.0V 0.5 v 2
Output voltage 2 VOL2 | open drain outout 1 pin output
(P20-P23) P o pu IOL2 = +8mA
is selecte Voo > 3.0V A _ 05
1 pin output
IOL3 = +3mA
Output voltage 3 Voo > ; 0n\1/ . 4 04
(P40 to P41) » bb = & '
. When I°C mode 1 pin output
(P50 to P51) VOL3 |,
. is selected IOL3 = +2mA
(P60 to P61) 50V = Vir > 1.8V \ . vVDD*
(P80 to P81) A e W 0.2
1 pin output
Output leakage
current VOH = Vpp
(P20 to P23) I00H (in high-impedance state) o B !
(P30 to P37)*
(P40 to P47) pA 3
(P50 to P57)*
(P60 to P67)* I00L - VOL=Vss 1 _ _
(P70 to P74)* (in high-impedance state)
(P80 to P87)

*:ML620Q151B/ML620Q152B/ML620Q153B/ML620Q154B/ML620Q155B/ML620Q156B/ML620Q157B/
ML620Q158B/ ML620Q159B have a different pin configuration for each package. See “LIST OF PINS” for more details.

DC Characteristics (ITHL)

(Vpp=1.8 10 5.5V, Vss =0V

Ta=-40 to +105°C, unless otherwise specified)

Parameter Symbol Condition Min. Typ. Max. Unit Megsurllng
circuit

Input current 1 lH1 VIH1 = Vpp 0 — 1

(RESET_N)

(TEST1_N) IIL1 VIL1 = Vgss -1500 | -300 -20
Input current 2

IIH2 VIH2 = Vpp (when pulled down 2 30 250

(P00 to POS5)* oo (when p )

(P30 10 P37) L2 VIL2 = Vss (when pulled up) 250 | 30 | -2 | MA 4
(P40 to P47)
(P50 to P57)* IH2Z VIH2 = Vpp . . ’
(P60 to P67)* (in high-impedance state)
(P70 to P74)* Loz VIL2 = Vgs p . _

(P80 to P87) (in high-impedance state)

*:ML620Q151B/ML620Q152B/ML620Q153B/ML620Q154B/ML620Q155B/ML620Q156B/ML620Q157B/
ML620Q158B/ ML620Q159B have a different pin configuration for each package. See “LIST OF PINS” for more details.
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DC Characteristics (VIHL)
(Vbp=1.8 10 5.5V, Vss =0V, Ta=—40 to +105°C, unless otherwise specified)

Parameter Symbol Condition Min. Typ. Max. Unit Mieilrscl;riltng

Input voltage 1
(RESET_N)
(P14/TESTO) 0.7x
(TEST1_N) VIRT - Voo - Voo
(POO to PO5)*

(P12, P13)

(P30 to P37)*
(P40 to P47)
P50 to P57)* 3x
EPGO to Pe7§* ViLt - 0 N ?,fD
(P70 to P74)*
(P80 to P87)

Input pin capacitance
(RESET_N)

(P14/TESTO)
(TEST1_N)

(POO to PO5)* f = 10kHz
(P12, P13) CIN Vims = 50mV — — 10 pF —

(P30 to P37)* Ta = 25°C
(P40 to P47)

(P50 to P57)*

(P60 to P67)*

(P70 to P74)*
(P80 to P87)

*:ML620Q151B/ML620Q152B/ML620Q153B/ML620Q154B/ML620Q155B/ML620Q156B/ML620Q157B/
ML620Q158B/ ML620Q159B have a different pin configuration for each package. See “LIST OF PINS” for more details.
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DC Characteristics (LLD)

(Vbp=2.2 t0 5.5V, Vss =0V

Ta=-40 to +105°C, unless otherwise specified)

Meas
Parameter Symbol Condition Min. Typ. Max. Unit | uring
circuit
When power rising 1.85 1.98 21
v LD110 0 =0H When power falling 1.8 1.9 2
D- ..
LD 10 0 = 1H When power r|S|'ng 25 2.63 2.75
When power falling 2.45 2.55 2.65
LLD threshold voltage — \" 1
LD1 0 0 = 2H When power rising 3.65 3.78 3.9
v B When power falling 3.6 3.7 3.8
D+ .
When power rising 415 4.28 4.4
LD1100 = 3H When power falling | 4.1 42 43
Hysterisis Vhys — — -~ 80 — mV mA

DC Characteristics (Analog Comparator)

(Vbp=2.2 t0 5.5V, Vss =0V

Ta=—40 to +105°C, unless otherwise specified)

Meas
Parameter Symbol Condition Min. Typ. Max. Unit | uring
circuit
CMPnM _ 0 VDD
Common mode Input Vin - -1.4 v
voltage CMPNP
. 0 — Vob 1
Vin
Input offset voltage Vempor — — 5 100 mV
Response time Temp CMPnP = CMPnM + 100mV — — 1 uS
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Measuring circuit 1

Ca
— ]—_T_— XTO
Co. =
e r XT1
32.768kHz
775' crystal
CaH
Voo Vrer VoL Vss
— l
—r*l
A
ar L
v T T CL - 2.04F
hd hd CaL : 12pF
CoL : 12pF
32.768kHz Crystal oscillator
(DT-26 DAISHINKU Corp.)
Measuring circuit 2
(*2)
VIH —> —
i D
e 2|
s 5
Hlils =l W 8
|F 3|
vik | Voo Voo Veer Vss

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

(*2)
VIH —> — o
L S
I o |
1 > £ i
LB 8|
SURRE- 2@
| 3 3| =
VIL o—> I
Voo Voo Veer Vss

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

Measuring circuit 4

(*3)
——o
o— | L 5
e A
|5 5|
EA 3 3|
1 c =] i
- Pl o i
o | .
Voo VooL  Veer Vss
*3: Measured at the specified input pins.
Measuring circuit 5
VIH o0—> | .
| ——° £
5 o | S
' = ' =
- ol I =
(n|i| e 5| 1 B
= 5| S
L2 o|: 8
' - ' ()
: i &
' ' ]
VIL —> : I
Voo Voo Veer Vss

L]

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

25/36



LAPIS Semiconductor Co.,Ltd. FEDL620Q150B-02

ML620Q151B/2B/3B/4B/5B/6B/7B/8B/9B

AC Characteristics (Oscillation Circuit)

(Vop=1.810 5.5V, Vss =0V, Ta=—40 to +105°C, unless otherwise specified)

Measur
Parameter Symbol Condition Min. Typ. Max. Unit ing
circuit
Low-speed crystal oscillation
start time*' T - - 0.6 2 s
Ta= +25°C WP | apzeek | P Hz
-1% +1%
Low-speed RC oscillator . o Typ Typ
frequency fLer Ta=-40 to 85°C 259 32.768k L25% Hz
. o Typ Typ
Ta=-40to 105°C 3% 32.768k 3% Hz 1
Typ Typ
Ta= +25°C 2.097 MH
High-speed RC oscillator a=+ -5% +5% z
ferequency e Taz -40°Cto+105°C | P | 2,007 e e
a= Al -15% : +15% z
—_ LSCLK=32.768kHz Typ Typ
PLL oscillation frequency feLL 2,048 clock average 1% 8.192 1% MHz

*1: Use 32.768KHz Crystal Oscillator DT-26 (Daishinku) with capacitance CeL/CoL=12pF.

AC Characteristics (Power On / Reset Sequence)

(Vop=1.8 10 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 — 100 — —

Reset ' noise rejection pulse us

width PrrsT A - - 0.4 1

Power On Reset rising time Tror — — — 10 ms

":Reset from RESET_N pin

When using RESET_N pin
0.9*Vpp _Z

Vb /

RESET_N

When using power on reset

Vob
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ML620Q151B/2B/3B/4B/5B/6B/7B/8B/9B

AC Characteristics (External Interrupt)
(Vop=1.810 5.5V, Vss =0V, Ta=—40 to +105°C, unless otherwise specified)

Parameter Symbol Condition Min. Typ. Max. Unit
External interrupt disable T Interrupt: Enabled (MIE = 1), 2.5x . 3.5x S
period NUL CPU: NOP operation LSCLK LSCLK K
EXIO to EXI7 ZEEERN / X
(Rising-edge interrupt) thuL \
EXIO to EXI7 N\ / \ I
(Falling-edge interrupt) tnuL

A
EXIO to EXI7 /

(Both-edge interrupt) oL

U\

N
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ML620Q151B/2B/3B/4B/5B/6B/7B/8B/9B

AC Characteristics (Synchronous Serial Port)

(Vop=1.810 5.5V, Vss =0V, Ta=—40 to +105°C, unless otherwise specified)

Parameter Symbol Condition Min. Typ. Max. Unit
SCK input cycle ‘ High-speed oscillation stopped 10 — — us
(slave mode) seve During high-speed oscillation 500 — — ns
SCK output cycle 1)
(master mode) tscve - - SCK - sec
SCK input pulse width High-speed oscillation stopped 4 — — us
(slave mode) tow During high-speed oscillation 200 — — ns
SCK output pulse width i . ScK™ ScK™ ScK™ sec
(master mode) sw x0.4 x0.5 x0.6
SOUT output delay time
(slave mode) s B B - 180 ns
SOUT output delay time
(master mode) s - _ Y R0 ns
SIN input setup time
(slave mode) fss B 80 - B ns
SIN input setup time
(Master mode) fss B ¥ B B ns
SIN input hold time tsh — 80 — — ns

*1: Clock period selected by SnCK3—-0 of the serial port n mode register (SIOnMOD1)

SCKO* N\

SOuTo*

SINO*

*: Indicates the secondary function of the corresponding port.

tscve

N AN

tsw

\ 4
N

tsw

N4

:

tsp

x

tsH

7

X
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ML620Q151B/2B/3B/4B/5B/6B/7B/8B/9B

AC Characteristics (I2C Bus Interface: Standard Mode 100kbps)

(Vop=1.810 5.5V, Vss =0V, Ta=—40 to +105°C, unless otherwise specified)
Rati
Parameter Symbol Condition Min. _?y;:g Max. Unit
SCL clock frequency fscL — 0 — 100 kHz
SCL hold time i 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 condition) tsussTA _ 47 a _ HS
SDA hold time tHD-DAT — 0 — — us
SDA setup time tsu:DAT — 0.25 — — us
SDA setup time
(stop condition) tsussTo _ R U _ HS
Bus-free time tBUF — 4.7 — — us
AC Characteristics (I2C Bus Interface: Fast Mode 400kbps)
(Vop=1.8 10 5.5V, Vss =0V, Ta=—40 to +105°C, unless otherwise specified)
v Rating .
P t Symbol Cond Unit
arameter ymbo ondition Min. Typ. Max. ni
SCL clock frequency fsoL — 0 — 400 kHz
SCL hold time t A 06 o o s
(start/restart condition) HD:STA ' a
SCL "L” level time tLow — 1.3 — — us
SCL "H” level time tHIGH — 0.6 — — us
SCL setup time
(restart condition) tsu:sTA — 0.6 — — us
SDA hold time tHD:DAT — 0 — — pus
SDA setup time tsu:paT — 0.1 — — us
SDA setup time
(stop condition) tsussTo - 0.6 - - HS
Bus-free time tsur — 1.3 — — us
Start Restart Stop
condition condition condition
& < > —>
N [ s
SDA . / >< - . =
i 3 i i i 3 . tBuF
tHD:sTA ttow  thicH tsu:sTA tHD:STA tsupar  thppar OO0
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Characteristics of Successive Approximation Type A/D Converter

(Vop=1.810 5.5V, Vss =0V, Ta=—40 to +105°C, unless otherwise specified)
Parameter Symbol Condition Min. Typ. Max. Unit
Resolution n — — — 10 bits
2.7V < Vger < 5.5V -4 — +4
Integral non-linearity error INL 2.2V < Vegr < 2.7V -6 — +6
1.8V < Veer < 2.2V 10 _ 10
SACK bit *' = 1
2.7V < Vgegr < 5.5V -3 — +3 LSB
Differential non-linearity error DNL 2.2V < Vegr < 2.7V -5 \ +5
1.8V < Vger < 2.2V 9 N 9
SACK bit *' = 1
Zero-scale error Vorr Rl < 5kQ ) — +6
Full-scale error FSE Rl < 5kQ -6 — +6
Input impedance R — — — 5k Q
A/D operating voltage VRer Vrer < Vbp 2.7 — 5.5 \
.|
PLL oscillation | SACKbit ™ =0 — | 185 | -
mods SACK bit *' = 1 — 43 —
Conversion time tconv ; us
oscillation mode | gacK pit *' = 1 _ 44 _
"!: Bit 1 of SA-ADC control register 0 (SADCONO)
Vop
Reference * VRer
voltage l Vool
| |
1 “F__ | 2 20F
?
= Q AINO
JE Ri<5k
2.2uF
—\\/\ * to
g 1 AINT1
nalog input
0.1 pl?[ Vss
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PACKAGE DIMENSIONS

ML620Q151B/ML620Q152B/ML620Q153B Package Dimension (48pin TQFP)
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\ SEATING PLANE
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LAPIS Semiconductor Co., Ltd.
PACKAGE CODE P-TQFP48-0707-0. 50-QK
NOTES: PACKAGE MATERIAL EPOXY RESIN UNIT mm
1. LEAD WIDTH DOES NOT INCLUDE TRIM OFFSET. LEAD FLAME MATERIAL Cu DWG No. 0SL-68968
2. PACKAGE WIDTH AND LENGTH DO NOT INCLUDE MOLD PROTRUSION, DIEPAD SUPPORT - :
PROTRUSION AND CAVITY OFFSET BETWEEN TOP AND BOTTOM CAVITY. LEAD FINISH Sn-Bi REVISION 1
3. THE SEATING PLANE 1S THE SURFACE WHICH THE PACKAGE PLATING THICKNESS MORE THAN 5um | 1st ISSUE Jul/10/2013
IS MOUNTED ON AND GETS IN CONTAGT WITH.
PACKAGE MASS (g) 0. 13TYP 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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ML620Q154B/ML620Q155B/ML620Q156B Package Dimension (52pin TQFP)
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LAPIS Semiconductor Co.,Ltd.
NOTES: PACKAGE CODE P-TQFP52-1010-0. 65-TKG
1. LEAD RIDTH DOES NOT INCLUDE TRIN OFFSET. PACKAGE NATERIAL EPORY RESIN | uIT -
2. PACKAGE WIDTH AND LENGTH DO NOT INCLUDE NOLD PROTRUSION, DIEPAD SUPPORT N LA TR o ALY T sl -69083
PROTRUSION AMD CAVITY OFFSET BETWEEN TOP AND BOTTOM CAVITY. LEAD FINISH sn REVISION 1
3. THE SEATING PLANE IS THE SURFACE WHICH THE PACKAGE PLATING THICKNESS WORE THAN Gum | Tst ISSUE | Aug/D8/2014
1S MOUNTED ON AND GETS IN GONTACT WITH. PACKAGE WASS (8) 0.28TYP. pmp—

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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ML620Q157B/ML620Q158B/ML620Q159B Package Dimension (64pin QFP)
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NOTES:

1. LEAD WIDTH DOES NOT INCLUDE TRIN 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 1S THE SURFAGE WHICH THE PACKAGE
IS MOUNTED ON AND GETS IN CONTACT WITH.
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LAPIS Semiconductor Co., Ltd.

PACKAGE CODE P-QFP64-1414-0. 80-ZK6
PACKAGE MATERIAL EPOXY RESIN UNIT mm
LEAD FLAME MATERIAL Cu ALLOY DHG No. GSL-60124
LEAD FINISH Sn 100% REVISION 1
PLATING THICKNESS MORE THAN Sum 1st ISSUE Jul /268/2014
PACKAGE MASS (g) 0. 87TYP. REYISED

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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ML620Q157B/ML620Q158B/ML620Q159B Package Dimension (64pin TQFP)
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LAPIS Semiconductor Co., Ltd.

NOTES:
1. LEAD WIDTH DOES NOT INCLUDE TRIM OFFSET, PACKAGE CODE P-TQFP64-1010-0, 50-ZK6
2. PACKAGE WIDTH AND LENGTH DO MOT INCLUDE MOLD PROTRUSION, DIEPAD SUPPORT — —
PROTRUSION AND GAVITY OFFSET BETWEEN TOP AND BOTTOM CAVITY. PACKAGE MATERTAL EPOKY RESIN UNIT L
3, THE SEATING PLANE 1S THE SURFACE WHICH THE PACKAGE LEAD FLAME WATERIAL Cu ALLOY 4G Mo 05159144
IS WOUNTED ON AND GETS [N CONTAGT WITH, LEAD FINISH Sn 100% REVISION 3
PLATING THICKNESS WORE THAN Gjem | 1st ISSUE | Ju|/29/2014
PACKAGE MASS (2) 0. 2617, REVISED Apr/14/2016

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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REVISION HISTORY
Page
Doc'\lljcr)nent Date Previous | Current Description
' Edition Edition

FEDL620Q150B-01 | Mar 30, 2017 - - First Edition
2 2 .2 -
29 29 Corrected typos in I°C description.
4 4 Changed package name of 64 pin QFP.

FEDL620Q1508-02 | Aug 23, 2017 Add *1 to the condition “AC CHARACTERISTICS
26 26 »

(Power on / Reset sequence)

33 33 Changed figure of 64 pin QFP package.
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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 2017 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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