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High Performance & Ultra Low Power MCU

16bit ML620500 Series
Standard Type 16bit Low power MCU
Operating Conditions ROM/RAM Functions / Features
Part No. Operating Operating frequency (Max.) Minimum Current Operating | pon ROM |DataFlash| RAM | Co-processor port 16bit
voltage High i { i Type capacity | capacity |capacity | for multiplication 8bit timer s PWM
v) Low speed speed execution time | (Typ.@HALT) () yp (Byte) (Byte) (Byte) and division | Input | Output | Input/Output
32.768kHz .
1.8to - 62.5ns —40 to 8 16bitx4
YvML620Q503 (Internal RC oscillation/ 16MHz 0.450A Flash | 32K | 2K 2K Vv 2 | — | 3 ° 4 ek
55 Crystal oscillation/ External input) 30.5us +85 (16bitx4) (use 16bit timer)
32.768kHz "
27 ML620Q504 | '8° (Internal RC oscillation/  |16MHz| 2318 | o45ua | 74010 | pash | eak | 2k | 6K v 2| — |3 |8 |4 16bitxa
55 Crystal oscillation/ External input) 30.5us +85 (16bitx4) (use 16bit timer)
+ML620Q506 | Bt (Internglzggsoksgllation/ 16MHz| 8251 | ga5ya | 700 | Elagn | 128k | 2k | 12K v 2 | — | 36 8 4|y 16bitx4 )
55 Mati 7 f 30.5us . +85 (16bitx4) use 16bit timer,
Crystal ¢ External input)
32.768kHz _ 16bitx8
¥¢ML620Q546 1§;° (Internal RC oscillation/ 16MHz g%'g "S | 0.45uA :g? Flash | 128K | 2K | 10K v =], 6t1)if><6) 8 (use 16bit timer)
) Crystal oscillation/ External input) -OH 3 phase motor PWMX1
32.768kHz _ 16bitx8
7¢ML620Q558 1§;° (Internal RC oscillation/ 16MHz g%'g "S | 0.45uA :gsto Flash | 256K | 2K | 20K v - -] (16;§X8) 8 (use 16bit timer)
: Crystal oscillation/ External input) -OH 3 phase motor PWMX1

Ultra Low Operating Voltage & Ultra Low Power MCU

8bit ML610400 Series

Standard Type 8bit Low power MCU

Operating Conditions ROM/RAM Functions / Features
Part No. Operating | Operating fi (Max. o 0 o Current Operating ROM | DataFlash | RAM rt
art e voltage EeEdiiediencybies) eXECuﬁIS:tt?:::on consumption | temperature $°M capacity | capacity | capacity B 8bit timer :.kHZ PWM Capture | WDT
Low speed High speed (Typ.@HALT) (C) YPe | (Byte) (Byte) (Byte) | Input | Output | hpuiluipit ey
1.1to 32.768kHz 4.096MHz 0.244us/2us/ —20 to _ 4 _ . _
ML610482 36 |(Crystal oscilltion)|  500kHz 30.5us O5uA | 470 | Mask | 64K K16 422 (epitxa) 16bitx1 1
11to |  32768KkHz 4.096MHz 0.244us/2us/ —40 to _ 4 _ . _
ML610482P | "5 6" | st oscilaion)|  500KHz 30.5s O5uA | yg5 | Mask | 64K K16 1422 (epitxa) 16bitx1 1
11to | 32768KkHz 4.096MHz 0.244s/2us/ —20 to _ 4 _ . _
ML610Q482 36 |(Crystal oscilt 500kHz 3058 0.5uA 170 | Flash | 64K 4K 6 4| 22 | ity 16bitx1 1
11to | 32768KkHz 4.096MHz 0.244ys/2us/ —40 to _ 4 _ ) _
ML610Q482P | ;¢ (Crystal oscilt 500kHz 30508 0.5uA Jg5 | Flash | 64K 4K 6 4| 22| it 16bitx1 1
1.25t0 | 32.768KkHz 4.096MHz 0.25(s/2us/ —20to _ 6 _ )
W ML610Q485 | "1 | o i soiai 00Ky T 035uA | 290 | Flash | 32K K | 4|6 16| b g 16bitx1 2 1
1.25t0 32.768kHz 4.096MHz 0.25us/2us/ —40 to _ 6 _ .
ML610Q485P | ;5" | o1 il oscilation)|  500kHz 30.5s 0.35uA | g5 | Flash | 32K 2K 14 | 6| 16 | 6nitx 3) 16bitx1 2 1
Built-in LCD dri Matrix Type 8bit Low power MCU
1.1to 32.768kHz 4.096MHz 0.244us/2us/ —20to _ 4 .
ML610421 36 |(Crystl oscilat 500kHz 30,508 0.5uA 70 | Mask | 32K 2K 63| 2| uepixg) 1 16bitx1 2 1
1.1to 32.768kHz 4.096MHz 0.244us/2us/ —40 to _ 4 .
ML610421P 36 |(Crystal oscilat 500kHz 30508 0.5uA Jgs | Mask | 32K 2K 63| 22| qenitxg) 1 16bitx1 2 1
11to |  32768KkHz 4.096MHz 0.244ys/2us/ —20to _ 4 )
ML610Q421 36 |(Crystal oscilat 500kHz 30508 0.5uA 170 | Flash | 32K 2K 63| 22| qenitxg) 1 16bitx1 2 1
11to |  32.768KkHz 4.096MHz 0.244s/2us/ —40 to _ 4 .
ML610Q421P | ;¢ (Crystal oscilat 500kHz 30508 0.5uA Jgs | Flash | 32K 2K 63| 2| Gepitxy) 1 16bitx1 2 1
11to |  32768KkHz 4.096MHz 0.244ys/2us/ —20to _ 4 )
ML610Q422 36 |(Crystal oscilat 500kHz 30505 0.5uA 170 | Flash | 32K 2K 63 | 14| Gebitxe) 1 16bitx1 2 1
11to |  32768KkHz 4.096MHz 0.244ys/2us/ —40to _ 4 )
ML610Q422P 36 |(Crystal oscilat 's00kHz 30505 0.5uA Jg5 | Flash | 32K 2K 63 | 14| Gebitxe) 1 16bitx1 2 1
11to |  32768KkHz 4.096MHz 0.244s/2us/ —20 to _ 4 )
ML610Q422B 36 |(Crytal oscilat 500kHz 3055 0.5uA 170 | Flash | 32K 2K 63 | 14| Gebitxe) 1 16bitx1 2 1
11to |  32768KkHz 4.096MHz 0.244s/2us/ —40to _ 4 )
ML610Q422PB| ', (Crystal oscilt 500kHz 30505 0.5uA Y5 | Flash | 32K 2K 63| 14| epitxy) 1 16bitx1 2 1
11to |  32768KkHz 1us/ —20 to _ _ 4 ; _
ML610426 36 |(Crystal oscilat 1MHz 305018 0.5uA 70 | Mask | 40K 2K 5 7 (16bitx2) 1 16bitx1 1
11to |  32768KkHz 1us/ —20 to _ _ 4 ) _
ML610Q426 | ' ° | cyetal osclat 1MHz 0 05uA | T250° | Flash | 40K K |5 7| epixg | 1| 160Xt 1
11to |  32768KkHz 1us/ —20 to _ _ 4 ) B
ML610Q426C| ;¢ (Crystaloscllat 1MHz 30508 0.5uA 170 | Flash | 40K 2K 7 18| epitx2) 1 16bitx1 1
11to |  32768KkHz 4.096MHz | 0.244us/0.5us/ —20 to _ 2 ) _
ML610Q428 36 |(Crytal osclt 2MHz 3055 0.5uA 170 | Flash | 48K A | 6| 3| 14| e 1 16bitx3 1
11to | 32768KkHz 4.096MHz | 0.244us/0.5us/ —20 to _ 2 ) _
ML610429 36 |(Crystal oscilat oMHz 30505 0.5uA 70 | Mask | 48K AK |10 3| 20 | et 1 16bitx3 1
11to | 32768KkHz 4.096MHz |  0.244us/0.5us/ —20to _ 2 ) _
ML610Q429 36 |(Crystal oscilat oMHz 30505 0.5uA 170 | Flash | 48K AK |10 3 | 20 | et 1 16bitx3 1
11to | 32768KkHz 4.096MHz 0.244s/2us/ —20 to _ 4 )
ML610Q431 36 | (Crystal oscila 500kHz 30508 0.5uA 170 | Flash | 64K 3K 63| 2| uepitxg) 1 16bitx1 2 1
11to |  32768KkHz 4.096MHz 0.244s/2us/ —20to _ 4 )
ML610Q431A| ;¢ (Crystal oscila 500kHz 30508 0.5uA 470 | Flash | 64K 3K 63| 2| qepitxg) 1 16bitx1 2 1
11to | 32768KkHz 4.096MHz 0.244s/2us/ —40 to _ 4 .
ML610Q431PA| ;¢ (Crystal oscila 500kHz 30,508 0.5uA g5 | Flash | 64K 3K 63| 2| uepitxg) 1 16bitx1 2 1
1.1to 32.768kHz 4.096MHz 0.244us/2us/ —20to _ 4 .
ML610Q432 36 |(Crystal oscilat 500kHz 30508 0.5uA i70 | Flash | 64K 3K 63 | 14| ebitxe) 1 16bitx1 2 1
1.1to 32.768kHz 4.096MHz 0.244us/2us/ —20to _ 4 .
ML610Q432A | ;¢ (Crystl osclt '500kHz 30,508 0.5uA 70 | Flash | 64K 3K | 6| 3| 14| i) 1 16bitx1 2 1
1.1to 32.768kHz 4.096MHz 0.244us/2us/ —20to _ 4 .
ML610Q435 | "y 6" | et oscilaion)|  500KHz 30.5s 05uA | 170 | Flash | 96K SK | 613 22| (gpitxg | 1 | 16bit<d 2 1
11to |  32768KkHz 4.096MHz 0.244ys/2us/ —20to _ 4 .
ML610Q435A | ;¢ (Crystl osclat 500kHz 20508 0.5uA 70 | Flash | 96K 3K 63| 2| uepixg) 1 16bitx1 2 1
11to |  32768KkHz 4.096MHz 0.244s/2us/ —20to _ 4 )
ML610Q436 36 | (Crystal oscila 500kHz 20508 0.5uA 70 | Flash | 96K 3K 63 | 14| epitxe) 1 16bitx1 2 1
11to |  32768KkHz 4.096MHz 0.244ys/2us/ —20to _ 4 )
ML610Q436A | ;¢ (Crystl oscilt 500kHz 30508 0.5uA T70_ | Flash | 96K 3K 63| 14| epixy 1 16bitx1 2 1
11to |  32768KkHz 4.096MHz | 0.244us/0.5us/ —20to _ 4 )
ML610Q438 36 | (Crystal oclla OMHz 30,505 0.5uA 470 | Flash | 128K K10 3| 20 | e 1 16bitx3 2 1
11to |  32768KkHz 4.096MHz | 0.244us/0.5us/ —40to _ 4 )
ML610Q438P 36 |(Crystal oscilat oMHz 3055 0.5uA Lg5 | Flash | 128K 7K 10 3| 20 | g 1 16bitx3 2 1
11to |  32768KkHz 4.096MHz | 0.244s/0.5us/ —20 to _ 4 )
ML610Q439 36 | (Crystal oclla oMHz 30,505 0.5uA 70 | Flash | 128K K10 3| 20 | e 1 16bitx3 2 1
11to |  32768KkHz 4.096MHz | 0.244s/0.5us/ —40 to _ 4 )
ML610Q439P | ;¢ (Cystaloscilation)|  2MHz 30505 0.5uA g5 | Flash | 128K K10 3| 20 | e 1 16bitx3 2 1
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Microcontroller .

(LAPIS Semiconductor products)

Functions / Features
Serial port Supply External Ind_ustrial Not Packa Chip
Capture WDT ADC voltage LCD driver interrupt Others Equipment | "0 AL Support
(method) 1’c (SSS;?) UART | detection sources
16bitx4 2 (RC type) VLSX1 _ Low speed frequency correction/ _ g _ -~
(use 16bittimer) | ' | 12bitx12 (SAtype) | 2| 2 | 2 | LLDxd 8 Analog comparatorx2/Melody : Buzzer | ¥~ P-TQFP48-0707-0.50 v
16bitx4 2 (RC type) VLSX1 _ Low speed frequency correction/ _ . ~ ~
(use 16bit timer) 1 12bitx12 (SA type) 2 2 2 LLDX1 8 Analog comparatorx2/Melody : Buzzer v P-TQFP48-0707-0.50 v
16bitx4 2 (RC type) VLSX1 _ Low speed frequency correction/ _ g _ -~
(use 16bit timer) 1 12bitx12 (SA type) 2 2 2 LLDX1 8 Analog comparatorx2/Melody : Buzzer v P-TQFP48-0707-0.50 v
16bitx8 2 (RC type) _ RTC/Low speed frequency correction/ _ . _ " _
(use 16bit timer) 1 10bitx20 (SA type) 2 2 5 vLSx1 8 Analog comparatorx2/Melody : Buzzer v P-TQFP80-1212-0.50
16bitx8 2 (RC type) _ RTC/Low speed frequency correction/ _ ¥ . . _
(use 16bit timer) 1 10bitx20 (SA type) 2 2 5 vLSx1 8 Analog comparatorx2/Melody : Buzzer v P-TQFP100-1414-0.50

¥¢ : Under development

(LAPIS Semiconductor products)

Functions / Features
B Industrial Chip
ADC Serial port Supply i External interrupt Equi t Notes Package Suoport
\method) 7G| $510 | UART | desecion £op ver sources oters e e
2 (RC type) 1 1 1 BLDX1 _ 5 Low speed f;gquency correction _ _ v
uzzer
2 (RC type) 1 1 1 BLDX1 _ 5 Low speed f;quuency correction _ _ v
uzzer
2 (RC type) 111 | 1 | BLDX1 - 5 Low speed f;g%‘;i:fy correction - P-TQFP48-0707-0.50 v 2
2 (RC type) 1] 1 | 1 | BLDX1 - 5 Low speed f;g%‘;‘igfy correction - P-TQFP48-0707-0.50 v g
_ — 1 1 _ _ ) 1.2 . Low speed frequency correction / Analog comparator / _ _ v (2]
(include 8bit-OR input) | Melody : Buzzer / RTC/ RNG (Random Number Generator) g
_ N 1 _ _ ) 1.2 . Low speed frequency correction / Analog comparator / _ _ v =3
(include 8bit-OR input) | Melody : Buzzer / RTC / RNG (Random Number Generator) 3
)
2 (RC type) Max.400dot L d fi tion/ =
ype) ax. o ow speed frequency correction, _ _
12bitx2 (SA type) 1 1 1 BLDx1 50seg.x8com. Melody : Buzzer v
2 (RC type) Max.400dot Low speed frequency correction/ _ _
12bitX2 (SA type) 1 1 1 BLDx1 50seg.x8com. 5 Melody : Buzzer v
2 (RC type) Max.400dot Low speed frequency correction/ _ g . N
12bitX2 (SA type) 1 1 1 BLDx1 50seg.x8com. 5 Melody : Buzzer P-TQFP120-1414-0.40 v
2 (RC type) Max.400dot Low speed frequency correction/ _ g ~ N
12bitX2 (SA type) 1 1 1 BLDx1 50seg.x8com. 5 Melody : Buzzer P-TQFP120-1414-0.40 v
2 (RC type) Max.800dot Low speed frequency correction/ Low-speed scillation stop detect reset |, . ~ N
12bitX2 (SA type) 1 1 1 BLDx1 50seg.X16com. 5 Melody : Buzzer : enable P-TQFP120-1414-0.40 v
2 (RC type) Max.800dot Low speed frequency correction/ Low-speed scillation stop detect reset
12bitx2 (SA type) T 1 BLDx1 50seg.x16com. 5 Melody : Buzzer : enable P-TQFP120-1414-0.40 v
2 (RC type) 1 1 1 BLDX1 Max.800dot 5 Low speed frequency correction/ Low-speed scillation stop detect reset _ v
12bitX2 (SA type) 50seg.X16com. Melody : Buzzer : disenable
2 (RC type) 1 1 1 BLDX1 Max.800dot 5 Low speed frequency correction/ Low-speed scillation stop detect reset _ v
12bitX2 (SA type) 50seg.X16com. Melody : Buzzer : disenable
Max.800dot Low speed frequency correction/Melody : Buzzer/ _ _
1 (RC type) 1 1 1 BLDx1 50seg.X16com. 5 EL Driver/External input voltage detecttion v
Max.800dot Low speed frequency correction/Melody : Buzzer/ _ _
1 (RC type) T 1| 1 | BLDXT | 5h6eq.x16com. 5 EL Driver/Externalinput voltage detecttion v
Max.672dot Low speed frequency correction/Melody : Buzzer/ _ _
1 (RC type) T 1|1 | BLDXT | 4rseq.x16com. 8 EL Driver/External input volage detectiion v
Max.1392dot Low speed frequency correction/ illation stop reset : o N
2(RC type) 1 1 1 BLDx1 58seg.X24com. 5 Melody : Buzzer function enable/disable according to mask option TQFP128-P-1414-0.40 v
Max.512dot Low speed frequency correction/ illation stop reset : _
2(RC type) 1 1 1 BLDx1 64seg.x8com. 9 Melody : Buzzer function enable/disable according to mask option v
Max.512dot Low speed frequency correction/ illation stop reset : _
2(RC type) 1 1 1 BLDX1 64seg.x8com. 9 Melody : Buzzer function enable/disable according to mask option v
2 (RC type) Max.1024dot RTC/Low speed frequency correction/ Low-speed scillation stop detect reset | - -
12bitx2 (SAtype) | 1| 1 | 1 | BYPXT | g4seq.x16com. 5 Melody : Buzzer : enable P-LQFP144-2020-0.50 v
2 (RC type) Max.1024dot RTC/Low speed frequency correction/ Low-speed scillation stop detect reset |, - -
12bitx2 (SAtype) | 1| 1 | 1 | BYPXT | g4seq.x16com. 5 Melody : Buzzer : disenable P-LQFP144-2020-0.50 v
2 (RC type) 1 1 1 BLDxX1 Max.1024dot 5 RTC/Low speed frequency correction/ Low-speed scillation stop detect reset _ v
12bitX2 (SA type) 64seg.xX16com. Melody : Buzzer : disenable
2 (RC type) Max.1536dot RTC/Low speed frequency correction/ Low-speed scillation stop detect reset | , | - g
12bitx2 (SA type) 1 1 1 BLDx1 64seg.x24com. 5 Melody : Buzzer : enable P-LQFP144-2020-0.50 v
2 (RC type) Max.1536dot RTC/Low speed frequency correction/ Low-speed scillation stop detect reset |, | - g
12bitx2 (SA type) 1 1 1 BLDx1 64seg.x24com. 5 Melody : Buzzer : disenable P-LQFP144-2020-0.50 v
2 (RC type) 1 1 1 BLDx1 Max.1024dot 5 RTC/Low speed frequency correction/ Low-speed scillation stop detect reset _ v
12bitx2 (SA type) 64seg.xX16com. Melody : Buzzer : enable
2 (RC type) Max.1024dot RTC/Low speed frequency correction/ Low-speed scillation stop detect reset | | - -~
12bitXx2 (SA type) 1 1 1 BLDx1 64seg.xX16com. 5 Melody : Buzzer : disenable P-LQFP144-2020-0.50 v
2 (RC type] Max.1536dot RTC/Low speed frequency correction, Low-speed scillation stop detect reset
(RC type) 111 |1 | BLDX1 5 cf y / - v
12bitX2 (SA type) 64seg.x24com. Melody : Buzzer : enable
2 (RC type) Max.1536dot RTC/Low speed frequency correction/ Low-speed scillation stop detect reset |, | - "
12bitX2 (SA type) 1 1 1 BLDx1 64seg.x24com. 5 Melody : Buzzer : disenable P-LQFP144-2020-0.50 v
2 (RC type) Max.1344dot Low speed frequency correction/ illation stop reset : _ . -
12bitX2 (SA type) 1 1 1 BLDx1 56seg.X24com. 9 Melody : Buzzer function enable/disable according to mask option P-LQFP144-2020-0.50 v
2 (RC type) Max.1344dot Low speed frequency correction/ illation stop reset : -~ . - _
12bitX2 (SA type) 1 1 1 BLDx1 56seg.X24com. 9 Melody : Buzzer function enable/disable according to mask option P-LQFP144-2020-0.50
2 (RC type) Max.1024dot Low speed frequency correction/ illation stoj reset : -~ . -
12bitX2 (SA type) 1 1 1 BLDx1 64seg.X16com. 9 Melody : Buzzer function enable/disable according to mask option P-LQFP144-2020-0.50 v
2 (RC type) Max.1024dot Low speed frequency correction/ illation stop reset : -~ . -
12bitX2 (SA type) 1 1 1 BLDx1 64seg.X16com. 9 Melody : Buzzer function enable/disable according to mask option P-LQFP144-2020-0.50 v
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8bit ML610400 Series
s type Low power 8bit MCU
Operating Conditions ROM/RAM Functions / Features
Part No. OV"JI:;ZQ Oy ey () instruction cor(\:slﬁrfgttion tgn?:;?:tr:‘gre ROM caF:aoag’ilty D:::;;?t;h ca‘:::‘:’:ty o gbittimer | 1KHZ PWM Capture | WDT

Lowspeed | High speed execution time (Typ.@HALT) | () TyPe | “Byte) | (Byte) | (Byte) |Input |Output| it timer
ML610401 12500 :Zé%g; 500kHz nggs‘fs oouA | T2 | Mask | 6k = | ez a2 e | szitxn - - 2 1
ML610401P | 2P jZi:?g;; 500kHz 35?;1/5 oouA | oMo | mask | ek - e 412 18| 6b2“x1) - - 2 1
ML610402 120 zg%g; 500kHz 33?‘15 oouA | T2000 | mask | ek — e [ 4s 18| 6b2it><1) - - 2 1
ML610402P | 12500 zzg%g; 500kHz ng‘fs o9uA | 1910 | Mask | 6k = ez afs|e| szitxn - - 2 1
ML610403 120 3?07;2:(; | S0k o OouA | 2900 | Mask | oK | — | 192 |4 |4 |18 | R ] - - 2 |1
ML610403P | 'Zr 3%073:::? “ | soo 33%15 oouA | oMo | Mask | ek — e 4418 6b2it><1) - - 2 1
ML610404 1250 Zérl?a:g%l: 2MHz g('fg:é oouA | T2000 | Mask | ek ~ | e s 2] 22| Sb‘i‘txz) — | 1ebitx1 2 |1
ML610404P 1%'56“’ :zgﬁ?agg;:) 2MHz g‘fﬁj‘i 0.9uA j‘r‘gsm Mask | 8K - 26 |5 | 12| 2| 6b‘i‘t><2) — | 16bitx1 2 1
ML610405 150 zzg%g; 2MHz ggr_’gjg oouA | T20M0 | mask | 8k ~ =6 |58 2| 4 6b?t><2) — | 1ebitx1 2 |1
ML610405P | 12500 :Zérl?;:%: 2MHz g('fg:é o9uA | 1910 | Mask | 8k ~ e |58 2| Sb‘i‘txz) — | 16bitx1 2 1
ML610406 1%'56“’ :Z$:§§:§; 2MHz ggfj‘i 0.9uA 7f%° Mask | 8K - 26 |5 | 4| 2| 6b‘i‘t><2) — | 16bitx1 2 1
ML610406P 1'51"’ zzi%g; 2MHz g(')‘r_’gjg 0.9uA __;4_3530 Mask | 8K - 256 | 5| 4 2| 6b?t><2) — | 16bitx1 2 1
ML610407 12500 zg%g:) 2MHz g('fg:é oouA | T | Mask | 16K | - K5 12] 2| 6b?t><2) — | 1ebitx1 2 1
ML610407P "§'56t° 3?0732?3 ’ 2MHz g‘fg:g 0.9uA j‘r‘gsm Mask | 16K | — K| 512 2| 6b‘i‘t><2) — | 16bitx1 2 1
ML610Q407 1'5‘?6"’ zzi%gg; 2MHz gfgjé 0.9uA __'2_%0 Flash | 16K | — K512 22| 6b?t><2) — | 16bitx1 2 1
ML610Q407P | 2500 :Z‘é?ﬁ?g‘.k;; 2MHz gg_’g:é 09uA | ot | Flash | 16K | — K5 2] 22| 6b?t><2) — | 1ebitx1 2 1
ML610Q407A "5'56“’ :Z§:§§:§; 2MHz g‘fg:g 0.9uA jfgom Flash | 16K | — K| 512 2| Gb‘i‘tXZ) — | 16bitx1 2 1
ML610Q407PA "g‘fje“’ 22575?;55; 2MHz g(fgjé 0.9uA _f_g? Flash | 16K - w5 |12) 2] 4 Sb‘i‘tx2) — | 16bitx1 2 1
ML610Q407D | 20 zgrl?ggg; 2MHz g‘fg:g oouA | T290° | Fiash | 16k | — K5 2] 22| 6b?t><2) — | 1ebitx1 2 1
ML610408 "§'56t° :Zgﬁ?gal) 2MHz g‘fg:g 0.9uA jfgom Mask | 16K | — K| 58 2], Sb‘i‘tXZ) — | 16bitx1 2 1
ML610408P "g‘fje“’ 3%075::(; ‘ 2MHz g('f‘sﬁé 0.9uA _igsto Mask | 16K - w | 5|8 | 2|, 6b?t><2) — | 16bitx1 2 1
ML610Q408 | 20 zzgrl?a:'%: 2MHz g‘fg;g oouA | T290° | Fash | 16k | — K| 58| 2| 6b?t><2) — | 16bitx1 2 1
ML610Q408P 1%’56“’ :chrl?gg; 2MHz gfg:g 0.9uA j‘r‘gs“’ Flash | 16K | — K| 58 2|, Gb‘i‘tXZ) — | 16bitx1 2 1
ML610409 1.§.56t0 jgrlgg; 2MHz g('f‘s‘jé 0.9uA f_%° Mask | 16K - w5 |42 Sb‘i‘tXZ) — | 16bitx1 2 1
ML610400P | 20 zg%g; 2MHz gg’é‘:g oouA | 910 | Mask | 16k | — K[54 2] 6b?t><2) — | 16bitx1 2 1
ML610Q409 | 250 :Z{i?gg; 2MHz g‘fg:g oouA | T2 Fash | ek | - K| 542, Sb‘i‘txz) — | 16bitx1 2 1
ML610Q409P "gfjem jzcc:z?g%: 2MHz ggéﬁé 0.9uA _igsto Flash | 16K - 1K 5422 6b‘i‘t><2) — | 16bitx1 2 1
ML610Q409A |20 zg%g; 2MHz gg’gjﬁ oouA | 2900 | Fash | 16k | - K[54 2] 6b?t><2) — | 16bitx1 2 1
mML610Q411 | ik :Zérl?agggl: 500kHz 3325‘15 o5uA | 200 | Fash | 16k | - K |6 |32 Sb‘i‘txz) 1| 1ebitx1 2 1
ML610Q411P | ']k 3%07;::(; ’ 500kHz 33%555 0.50A _igsto Flash | 16K | — K| 6|32, 6b‘i‘t><2) 1 | 16bitx1 2 1
ML610Q411PA | '] zgrl?;g; 500kHz 33?‘15 05uA | Tol0 | Fash | 16k | - K |6 | 3|22 6b?t><2) 1| 16bitx1 2 1
ML610Q412 | ik :chrl?g%: 500kHz nggs‘fs osuA | T2 Fash | ek | - K {6314 Sb‘i‘txz) 1| 1ebitx1 2 1
ML610Q412P 1;6“’ jzgﬁ?g%: 500kHz 35{?;1/5 0.5uA _f_gsm Flash | 16K - w6 | 3|14 6b‘i‘t><2) 1 | 16bitx1 2 1
ML610Q419 | "1 3%C7r3§gll : e 0'22145’75/ ooun | "2 | Fash | eak | 4K | 2k | 6 | 3 | 18 p 8b?t><2) — | 16bitx1 2 1

oscillation) 30.5us
ML610Q419P | "1k 3%(:13327 ‘ oz 0'22‘;‘14575/ 00uA | 191 | Fash | 64k | 4k | 2k |6 |3 | 18 p Sb‘i‘txz) — | 1ebitx1 2 |1

oscillation) 30.5us
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) Ultra Low Operating Voltage & Ultra Low Power MCU ) ) 8bit ML610400 Series

Microcontroller .

(LAPIS Semiconductor products)

Functions / Features
N Industrial Chip
( A!Dhcd peralport \?(;jl?a‘:‘:‘é LCD driver XSl et Others Equipment Notes e Support
(i) I°C | SSIO | UART | detection sources
8 . I ble oscillation stop d reset :
_ | _ _ Max.55dot " Low speed frequency correction/ _ : " _
2 (RC type) 1 11seg.x5com. 4bi§l-r(‘)cll=lui(|11ep ) Melody : Buzzer function enalf:(I;eD agg;r.d;r}g to software v
8 . oscillation stop di reset :
N _ Max.55dot : Low speed frequency correction/ : . _
2 (RC type) 1 11seg.x5com. 4bi£|—rg;||2uicrl1%ut) Melody : Buzzer Vv function enaf(l:eDaé:gzr:j;r}g to software Vv
. Selectable oscillation stop detection reset :
2 (RC type) - - 1 - Max.75dot (include Low speed frequ.ency correction/ - function enable according to software - v
15seg.xX5com. 4bit-OR input) Melody : Buzzer LCD bias : 1/3
8 . I ble oscillation stop d reset :
_ | _ _ Max.75dot " Low speed frequency correction/ : " _
2 (RC type) 1 15seg.x5com. 4bi§[rg|;uﬁiqep ) Melody : Buzzer v function enaf(l)sls:) agéc;rfi;n}g to software v
8 . oscillation stop d reset :
| _ Max.95dot : Low speed frequency correction/ _ : . _
2 (RC type) 1 19seg.x5com. 4bi£l—rg:ll2uicrl1;ut) Melody : Buzzer function ena&l:%aggzr:i;r}g to software Vv
8 . Selectable oscillation stop detection reset :
N _ Max.95dot . L Low speed frequency correction/ " . _
2 (RC type) 1 19seg.x5com. (|nc|u5§)38lt OR Melody : Buzzer Vv function enafée[)aé:égr.d;r}g to software v
13 . I ble oscillation stop d reset :
_ _ Max.105dot " Low speed frequency correction/ _ : " _
2 (RC type) 2 1 21seg.x5com. 8bi§l-r§I|2ui(|jweput) Melody : Buzzer function eﬂggiiaaic?;%'?%/tg software v
13 " oscillation stop d reset :
_ _ Max.105dot : Low speed frequency correction/ : . _
2 (RC type) 2 1 21seg.x5com. 8bi£l-rg:ll=§ui‘:1; ) Melody : Buzzer Vv function eEétIJ)Ieb I:-;csco;t/i;% /t;;) software Vv
13 . Selectable oscillation stop detection reset :
2 (RC type) - 2 1 - Max.125dot (include Low speed frequ.ency correction/ - function enable according to software - v
25seg.X5¢0M. | gpit OR input) Melody : Buzzer LCD bias : 1/2, 1/3
13 . I ble oscillation stop d reset :
_ _ Max.125dot " Low speed frequency correction/ " . _
2 (RC type) 2 1 25seg.x5com. 8bi£l-r§||?uitrj1%ut) Melody : Buzzer v function efgg%iaaic?;%?%/tg software v
13 . oscillation stop d reset :
_ _ Max.145dot : Low speed frequency correction/ _ : . _
2 (RC type) 2 1 29seg.X5c0M. 8bi£l—rg:ll=§ui‘:1ep ) Melody : Buzzer function eEgkIJ)Ieb Iz-lacsco;t/i;% /t;;) software Vv
13 . Selectable oscillation stop detection reset :
2 (RC type) - 2 1 - Max.145dot (include Low speed frequ.ency correction/ Vv function enable according to software - Vv
29seg.X5com. | giit OR input) Melody : Buzzer LCD bias : 1/2, 1/3
13 . I ble oscillation stop d reset :
_ _ Max.145dot . Low speed frequency correction/ _ " . _
2 (RC type) 2 1 29seg.x5com. 8bi£l-r§||?uitr‘1%ut) Melody : Buzzer function enafé%ag;gr.d;v}g to software v
13 . oscillation stop d reset :
_ _ Max.145dot : Low speed frequency correction/ : . _
2 (RC type) 2 1 29seg.x5com. 8bi£l—r2)cll7{uicrllep ) Melody : Buzzer Vv function enaféeD ag;gr::l;r}g to software Vv
13 : Low-speed scillation stop detect reset :
2 (RC type) — 2|1 - Max.145dot (include | LoW speed frequency correction/|  _ enable P-TQFP100-1414-0.50 v
29seg.X5¢0M. | gpit OR input) Melody : Buzzer LCD bias : 1/3
13 . Low-speed scillation stop detect reset :
2 (RC type) — 2|1 — | o include | =W Speﬁ’elfgfj‘;,”_egz:e‘:"e°"°"/ v enable P-TQFP100-1414-0.50 v
i " | 8bit-OR input) . LCD bias : 1/3
13 . Low-speed scillation stop detect reset :
2 (RC type) i 1 _ Max.145dot (include Low speed frequ.ency correction/ _ disenable _ v
29seg.X5com. | gp;it OR input) Melody : Buzzer LCD bias : 1/2, 1/3
13 . Low-speed scillation stop detect reset :
2 (RC type) _ 2 1 _ Max.145dot (include Low speed frequ.ency correction/ v disenable _ v
29seg.X5¢0M. | gpit OR input) Melody : Buzzer LCD bias : 1/2,1/3
13 . Low-speed scillation stop detect reset :
2 (RC type) _ 2 1 _ Max.145dot (include Low speed frequ.ency correction/ _ enable _ v
29seg.X5com. | gt OR input) Melody : Buzzer LOD bias : 1/2, 1/3
13 . Sell bl 1 stop d reset :
Max.165dot . Low speed frequency correction/ ; .
2(RC type) - 2 1 - (include . - function enable according to software - v
33seg.x5com. 8bit-OR input) Melody : Buzzer L.CD bias : 1/3
13 . Selectable oscillation stop detection reset :
2(RC type) - 2 1 - Max.165dot (include Low speed frequ.ency correction/ Vv function enable according to software - Vv
33seg.X5com. | gy OR input) Melody : Buzzer LCD bias : 1/3
13 . Low-speed scillation stop detect reset :
2 (RC type) —| 2|1 - Max.165dot (include | LOW speed frequency comection/|  _ enable P-TQFP100-1414-0.50 v
33seg.X5com. 8bit-OR input) Melody : Buzzer LCD bias : 1/3
13 . Low-speed scillation stop detect reset :
2 (RC type) —l 2|1 - 32"52’;-1553‘;’;‘ (include  |-OW Speﬁ’e{gfj‘;”_egﬁ‘z’;‘:"ec"""/ v enable P-TQFP100-1414-0.50 v
i " | 8bit-OR input) : LCD bias : 1/3
13 . Selectable oscillation stop detection reset :
2 (RC type) - 2 1 - Max.185dot (include Low speed frequ.ency correction/ - function enable according to software - Vv
37seg.X5com. | gy OR input) Melody : Buzzer LCD bias : 1/3
13 . I ble oscillation stop reset :
_ _ Max.185dot . Low speed frequency correction/ " . _
2 (RC type) 2 1 37seg.x5com. Bbigl-rchI{uﬁt;m) Melody : Buzzer Vv function enafée[)ag;c;r:d;r}g to software Vv
13 . Low-speed scillation stop detect reset :
2 (RC type) - 2|1 - Max.185dot (include | LoW speed frequency correction/) _ enable P-TQFP100-1414-0.50 v
37seg.X5com. 8bit-OR input) Melody : Buzzer LCD bias : 1/3
13 : Low-speed scillation stop detect reset :
2 (RC type) -l 2|1 - Max.185dot (include | -oW speed frequency correction/| enable P-TQFP100-1414-0.50 v
37seg.xX5com. | gpit OR input) Melody : Buzzer LCD bias : 1/3
13 . Low-speed scillation stop detect reset :
2 (RC type) —| 2|1 - 39";"'135533‘“ (include  |LoW s”e‘,f,‘felfg‘ff“_egﬁ;’zi‘:"ec“°"/ - disenable - v
9 - | 8bit-OR input) v: LCD bias : 1/2,1/3
2 (RC type) Max.144dot Low speed frequency correction/ _ Low-speed scillation stop detect reset : | . . N
12bitX2 (SA type) 1 1 1 BLDx1 36seg.x4com. 5 Buzzer enable P-TQFP120-1414-0.40 v
2 (RC type) Max.144dot Low speed frequency correction/ Low-speed scillation stop detect reset : | ;. ~ N
12bitx2 (SAtype) | | T | 1 | BLPXT | 36seq.xdcom. 5 Buzzer v enable P-TQFP120-1414-0.40 v
2 (RC type) Max.144dot Low speed frequency correction/ Low-speed scillation stop detect reset : _
12bitX2 (SA type) 1 1 1 BLDx1 36seg.X4com. 5 Buzzer v disenable v
2 (RC type) Max.176dot Low speed frequency correction/ _ _
12bitx2 (SA type) 1 1 1 BLDx1 44seg.x4com. 5 Buzzer P-TQFP120-1414-0.40 v
2 (RC type) Max.176dot Low speed frequency correction/ _ . ~ N
12bitx2 SAtype) | 1| 1 1] BLDXT | 80 Xacom. 5 Buzaer v P-TQFP120-1414-0.40 v
2 (RC type) Max.192dot Low speed frequency correction/ _ _ . _ N
12bitxa (SAtype) | V| 2 | 1 | BLPXT | ggceq.xdcom. 5 Melody : Buzzer P-TQFP100-1414-0.50 v
2 (RC type) Max.192dot Low speed frequency correction/ _
12bitx4 (SA type) 1|2 1 BLDx1 48seg.x4com. 5 Melody : Buzzer v P-TQFF100-1414-0.50 v
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% Microcontroller

) Ultra Low Operating Voltage & Ultra Low Power MCU ) ) 8bit ML610400 Series

19][01UOD0IDIN

8bit ML610400 Series
s type Low power 8bit MCU
Operating Conditions ROM/RAM Functions / Features
Part No. Operating [o] ting fi Max.) . " Current Operating ROM Data Flash RAM rt
artNo voltagle o ey () ‘.'"s".”c""" cons‘:Jmptian tempevalmre ?0"" capacity | capacity | capacity po gbittimer | 1KHZ PWM Capture | WDT
Lowspeed | High speed execution time (Typ.@HALT)| () YPe | “(Byte) | (Byt) | (Byte) |Input |Output| hpuupt Uity
32.768kHz 0.244ys/
1110 4.096MHz —20to 4 _ .
ML610Q419C 36 (Crystal 500kHz 3(2);455‘15 0.9uA 470 | Flash | 64K 4K 2K 6 3|2 | epitxo) 16bitx1 2 1
32.768kHz 0.244ys/
1.1to 4.096MHz —40 to 4 _ )
ML610Q419PC| ", (Crystal 500kHz 33%715 09uA | g0 | Flash | 64K | 4K 2K |6 | 3| 26| g 16bitx1 2 1
32.768kHz 0.5us/
ML610Q461 | "B | “(Crystal 2MHz 2/ 09uA | T2 | pagh | 16k | — K | 5 |10] 14 4 — | 16bitx1 2 1
38| oscillation) 500kHz 30,50 +70 (16bitx2)
32.768kHz 0.5us/
ML610Q462 | '%°| “Crystal 2MHz 2us/ oouA | 20t | Fash | 16k | — K | 5] 6|14 4 — | 1ebitx1 2 |1
38| oscillation) 500kHz 30501 +70 (16bitx2)
32.768kHz 0.5us/
ML610Q463 |30 | “Crysta 2MHz ous/ ooun | 2010 | Fash | 16k | — K | 5] 2|14 4 — | 16bitx1 2 1
38| osciilation) 500kHz 305018 +70 (16bitx2)
32.768kHz
1.25t0 2us/ —20to _ 2 _ _
ML610471 56 (Crystal 500kHz 305015 0.8UA 70 | Mask | 8K 512 | 4 |[10| 7 (16bitx1) 2 1
oscillation)
32.768kHz
1.25t0 2us/ —20 to _ 2 _ _
ML610Q471 36 (Crystal 500kHz 3055 0.8uA 470 | Flash | 8K 512 | 4 |10 | 7 (16bitx1) 2 1
oscillation)
32.768kHz
1.25t0 2us/ —40 to _ 2 _ _
ML610Q471P 56 (Crystal 500kHz 30,5018 0.8uA Vg5 | Flash | 8K 512 | 4 |10 | 7 (16bitx1) 2 1
oscillation)
32.768kHz
1.25t0 2us/ —20 to _ 2 _ _
ML610472 56 (Crystal 500kHz 305015 0.8uA 70 | Mask | 8K 512 | 4 |6 | 7 (16bitx1) 2 1
oscillation)
32.768kHz
1.25t0 2us/ —20 to _ 2 _ _
ML610Q472 36 (Crystal 500kHz 3055 0.8uA 470 | Flash | 8K 512 | 4 | 6 | 7 (16bitx1) 2 1
oscillation)
32.768kHz
1.25t0 2us/ —40 to _ 2 _ _
ML610Q472P 56 (Crystal 500kHz 30,5118 0.8uA Vg5 | Flash | 8K 512 | 4 | 6 | 7 (16bitx1) 2 1
32.768kHz
1.25t0 2us/ —20to _ 2 _ _
ML610473 56 (Crystal 500kHz 305015 0.81A 70 | Mask | 8K 512 | 4 | 2| 7 (16bitx1) 2 1
oscillation)
32.768kHz
1.25t0 2us/ —20 to _ 2 _ _
ML610Q473 26 (Crystal 500kHz 30,5018 0.8uA T70_ | Flash | 8K 512 | 4 | 2| 7 (16bitx1) 2 1
oscillation)
32.768kHz
1.25t0 2us/ —40 to _ 2 _ _
ML610Q473P 36 (Crystal 500kHz 30,505 0.8uA Jgs | Flash | 8K 512 | 4 | 2 | 7 (16bitx1) 2 1
oscillation)
32.768kHz 0.5us/ _
ML610474 1'§5G'° (Crystal 520'3"551 2us/ 0.254A _'2_%0 Mask | 16K - K |40 10| 6b6it><3) - - 2 1
. oscillation) 30.5us
32.768kHz 0.5us/
ML610Q474 | 51| “Crystal 2MHz 2us/ 025uA | "2 | Flash | 16k | — 1K | 4 |10] 10 6 - - 2 1
38| oscillation) 500kHz 305018 +70 (16bitx3)
32.768kHz 0.5us/ _
ML610475 "556“’ (Crystal szomjz 2us/ 0.250A fgoto Mask | 16K - K| 46|10 6b?t><3) - - 2 1
- oscillation) 30.5us
32.768kHz 0.5us/
ML610Q475 | "5° | “Crystal 2MHz 2us/ 0.25uA | ~2010 | Flash | 16K - K | 4|6 10 6 - - 2 1
38 | sscilation) 500kHz 30,5018 +70 (16bitx3)
32.768kHz 0.5us/ _
ML610476 120 Crystal o s/ 025uA | 2000 | Mask | 16K | — K420 6b?t><3) - - 2 1
. oscillation) 30.5us
32,768kHz 0.5us/
25t 2MHz —20to 6
ML610Q476 1 (Crystal 2us/ 0.25uA Flash | 16K - 1K 4 | 2|10 ° - - 2 1
38| oscillation) 500kHz 305018 +70 (16bitx3)
32.768kHz 0.5us/ _
ML610477 ‘%56“’ (Crystal S%NOIFFTZ 2us/ 0.514A f_%° Mask | 24K - K | 4|10 15| Sb(iitXS) - - 2 1
. oscillation) 30.5us
32.768kHz 0.5us/
ML610Q477 | 51| “Crysta 2MHz 2us/ osuA | 20t | Fash | 20k | — 2K | 4 |10] 15 6 - - 2 1
38| oscillation) 500kHz 30508 +70 (16bitx3)
32,768kHz 0.5us/
25t 2MHz —40 to 6
ML610Q477P | (Crystal 2us/ 0.8uA Flash | 24K - 2K 4 110 | 15 ° - - 2 1
38 | oscillation) 500kHz 305018 +85 (16bitx3)
32.768kHz 0.5us/ _
ML610478 "§56‘° (Crystal 520"‘;"::1 2us/ 0.514A f%° Mask | 24K - K | 4|6 |15 4 Sb(iitXS) - - 2 1
. oscillation) 30.5us
32.768kHz 0.5us/
ML610Q478 | 5| “Crystal 2MHz 2us/ osuA | 2t | Fash | 20k | — K | 46|15 6 - - 2 1
38| oscillation) 500kHz 30,505 +70 (16bitx3)
32,768kHz 0.5us/
. MHz —40 to 6
ML610Q478P | '3l (Crystal 2 2us/ 0.8uA Flash | 24K — 2K 46| 15 ° - - 2 1
38| oscillation) 500kHz 30501 +85 (16bitx3)
32.768kHz 0.5us/ _
ML610479 1'§56t° (Crystal szolgll?sz 2us/ 0.51uA f_%° Mask | 24K — 2K a2 |15 Sb?‘xs) - - 2 1
) oscillation) 30.5us
32.768kHz 0.5us/
ML610Q479 | "B | “(Crystal 2MHz 2/ 08uA | T2t | pagh | 2ak | — K | 4|2]|1s 6 - - 2 1
38| oscillation) 500kHz 30,505 +70 (16bitx3)
32.768kHz 0.5us/
ML610Q479P | 31| “Crystal 2MHz 2us/ o8ua | 000 | Fash | 24k | — K | 4|25 6 - - 2 1
38| oscillation) 500kHz 305018 +85 (16bitx3)
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) Ultra Low Operating Voltage & Ultra Low Power MCU ) ) 8bit ML610400 Series

Microcontroller .

(LAPIS Semiconductor products)

Functions / Features

('"l;'D"(‘:’d) rc S:isalloporleRT d‘z‘é‘g‘% ST SEIELTEn Others Elgg::’s':‘r:’a':' Notes e s‘?:;%“
e | 1] 2 | 1 | o | Mectsodet | g JLowspoed remoncy comecton| _ - PTQRPIO01418050 | 1
ROy 1] 2 | 1 | siom | Mesdot | g Lowsposdemency coectan - PTQRPIOO-1418050 | 1
2 (RC type) - 1 1 - 16“;':;_‘&‘;22:“_ 5 Low speed frequency correction - - P-TQFP64-1010-0.50 -
2 (RC type) 11 |1 - 20";':;‘_'?(3‘;‘;‘,“_ 5 Low speed frequency correction| — - P-TQFP64-1010-0.50 -
2 (RC type) - 1 1 - 24'::;_'3?‘2?'“_ 5 Low speed frequency correction - - P-TQFP64-1010-0.50 -
1 (RC type) - - 1 - 11“;':;_‘;2222:“_ 4 Low speed frequency correction - - - v
1Eotpe || - | 1| - | Mexssl | |Lowspeed ooy corocton/| - R
TRowpe | || - | Messet |y Lo et foaeney comecton| - PrarPaROTOTO8 | 1
1 (RC type) - - 1 - 15“!:;_‘;%‘:2:“_ 4 Low speed frequency correction - - - v
TRObp (= = | 1| - | Mt g |Lowspesd feaueney corecion/| - PraFPaSOTO0S0 | 1
tEoope || - | 1| - | Medsl | |Lowspeed teonoycorecton/| o - L R
1 (RC type) - = 1 - 19'\;':;_'3(222:“_ 4 Low speed frequency correction - - - Vv
TRObp (= = | 1| - | Mgt g |Lowspesd feaueney coecion/| - PraFPaSOTO0S0 | 1
1EOtpe || - | 1| - | el | |Lowspeed reonoycorecton/| o - PrORPaSTOT0S) | 1

- B ' - 29"32);135535;‘ (iﬂClUg]%)%git-OR LowSp:ﬁgigggfé‘géggfcmn/ - ";unct:;n.en;;Ie.accS;%?n;tosoftwr:rsee': - v

- —| =1 - onax.135dot (includ;%bic-on LowSpersglgze‘:?:zyzg?/"ec“On/ - ble oscillation stop d reset: - v

seg.X5com. input) Analog comparator function enable according to software

- Sl | e on | oy B | | Sie et sop st et - v

- B ' - aylsaeglfgggr:‘ (inclu;:]%)%gil-OR LowSp:ﬁgigggz}:‘gégg:emon/ N ";unct:;n.en;;Ie.accsc:%?nJgtosoftwr:rsee‘: - v

- T - 32/;21)(7553::“ (incluﬁ]%)%git-OR LowSp:ﬁggggz:é‘ggfgi:edim/ - functionlena-ble-accs;si’?n;tosoﬁw'::eet: - v

- Sl | s | eton | oy ey | | Scae lon g et - v
tRowm |- | < || | N pemmon | o ety | - - v
1 (RC type) T - 29,'51);135533; (incluic:]%)z%git-OR corr:t;‘i'z:;)::;;rgeggan:grator - - - v
tRowe || < |1 o | e enon | e | - - v
tRowm <] < || o | M pememon | o ity | - - v
1 (RC type) T - Sﬂi)égssggrtn (incluic:]%)zlgit-OR corr:;‘i':rf;)::;;rgeggan:grator - - - v
L R R - R el A - - 5
tRotpe || |1 | o | e | eon | S| - - v
1 (RC type) T - 3?52);1;5533; (i"dus]%)zggit'm corrteLc?t‘i'zz;)::;;rgeggan:ayrator - - - v
tRose || < |1 o | M penon | e | - - .
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% Microcontroller

) High Noise Immunity MCU ) ) 8bit ML610100 Series
) ) 16bit ML620100 Series

J19][0JUOD0IDIN

High Noise Immunity MCU

8bit ML610100 Series

tandard Type 8bit Low power MCU

Operating Conditions ROM/RAM Functions / Features
Part No. Operating Operating frequency (Max.) Minimum Current Operating ROM ROM | DataFlash| RAM port
voltage i i i T capacity | capacity | capacity

Low speed High speed | execution time (Typ.@HALT) ¢C) YPe | “(Byte) | (Byte) | (Byte) Input Output Input/Output

32.768KkHz 0.122us/ _ _ _ _ _
ML610Q101 |2.7to5.5 (Intemal RG oscilltion) 8.192MHz | “oren 2 40to +85 |Flash| 4K 256 11

32.768KkHz 0.122us/ _ _ _ _ _
ML610Q102 |27to55 (Intemal R oscillation) | 8192MHZ | "0 518 40to +85 |Flash| 6K 256 11

32.768KkHz 0.122us/ _ _ _ _
ML610Q111 |27t055 (Intemal RG oscillation) | 8192MHZ | 30755 40to +105 |Flash| 24K 4K 2K 15

32.768KHz 0.122us/ _ _ _ _
ML610Q112 |2.7to5.5 (Interal RG oscillation) | &1 92MHz | “oshe 40to +105 |Flash| 32K 4K aK 25

Crystal oscillation)

ow power 8bit MCU
32.768KHz 012218/
ML610Q172 | 2.2to 5.5 | (Internal RC oscillation/ | 8.192MHz 30 5“5 2.0uA —40to +85 |Flash| 128K 2K 4K 6 2 37
Crystal oscillation) -
32.768KkHz 012208/
ML610Q173 | 2.2to 5.5 | (Internal RC oscillation/ | 8.192MHz 30 5“5 2.0uA —40to +85 |Flash| 128K 2K 4K 6 2 37
Crystal oscillation) -OH
32.768KkHz 0.122us/
ML610Q174 | 2.21t0 5.5 | (internal RC oscillation/ | 8.192MHz | 5 <2H 2.0uA —40to +85 |Flash| 128K 2K 4K 6 6 49
30.5us
Crystal oscillation) -OH
32.768KkHz 012208/
ML610Q178 | 2.2to0 5.5 | (intemal RC oscillation/ | 8.192MHz | *;r2=H 2.0uA —40to +85 |Flash| 128K - aK 7 8 59
30.5us

16bit ML620100 Series

Standard Type 16 ow power MCU

Operating Conditions ROM/RAM Functions / Features
Part No. Operating Operating frequency (Max.) _Minimu_m Current_ Operating ROM RON_I Data Flgsh RAN! port
voltage — Hion uctior ¢ e capacity | capacity | capacity
igh speed | execution time (Typ.@HALT) ('C) (Byte) (Byte) (Byte) Input Output Input/Output
7ML620Q131 |16to55| SR 16.38aMHz Pivig o) —40t0+105|Flash| 8K | 4K | 2K - - 11
2.768kH 1. .
7ML620Q132 |161t055 (Interngl ke or) | 16:384MHz 630?5"}2’ (r.33.5|>) —40to +105|Flash| 16K | 4K 2K - - 11
32.768kHz 61.0 ns/ 3.5 _ — —
¥¢ML620Q133 |1.6t05.5 (Internal RG oscillation) | 16-384MHz| 35 51 (TB.D) 40 to +105 | Flash| 20K 4K 2K 1
32.768kHz 61.0 ns/ 3.5 _ _ —
¥¢rML620Q134 |1.6t05.5 (Internal RC oscillation) | 16-384MHz| 55 e 8 (TB.D) 40 to +105 | Flash| 16K 4K 2K 15
32.768kHz 61.0 ns/ 3.5 _ _ —
¥rML620Q135 |1.6t05.5 (Internal RG oscillation) | 16-384MHz| 35 52 TB.D) 40to +105|Flash| 20K 4K 2K 15
32.768KkHz 0.122us/ | (Crystal osé[.iﬁon)g B.D) (Use crystaf oscillation) (Use cryste:lilooscillation)
77 ML620Q151 | 1.8to5.5 | (internal RC oscillation/ |8.192MHz 30508 35 ' |—40to+105|Flash| 32K 2K 2K 6 4 3
Crystal oscillation) (Internal RG oscillation)(T.B.D) (Not use crystal oscillation) (Not use crystal oscillation)
32.768kHz 0.122us/ (Crystal ost;ziililtion)(T B.D) (Use crystal oscillation) (Usec sta?looscillation)
27 ML620Q152 |1.8to05.5 |(internal RC oscillation/ |8.192MHz| ‘n 5“1‘s st osetotES) | —40to +105 | Flash| 48K 2K 2K g 4 g
Crystal oscillation) (Internal RC oscillation)(T.B.D) (Not use crystal oscillation) (Not use crystal oscillation)
32.768kHz 0.122us/ (Crystal ost;ziilsation)(T B.D) (Use crystafoscilla(ion) (Use cvystglooscillation)
77 ML620Q153 | 1.8 to 5.5 | (internal RC oscillation/ |8.192MHz 305018 a5 o) | —40to +105| Flash| 64K 2K 2K 6 4 P
Crystal oscillation) (Internal RC oscillation)(T.B.D) (Not use crystal oscillation) (Not use crystal oscillation)
32.768KkHz 0.122us/ (Crystal cst:ziilsalion)(T B.D) (Use crysta?oscilla(ion) (Use cvystglaoscillation)
[[Z7 ML620Q154 |1.8105.5 | (ntemal RC oscillation/ |8.192MHz| O3 22 " e oMIED) ) —40 10 +105 | Flash| 32k 2K 2K 7 4 )
Crystal oscillation) (Internal RC oscillation)(T.B.D) (Not use crystal oscillation) (Not use crystal oscillation)
32.768KkHz 0.122us/ (Crystal osciila!ion)(T B.D) (Use crystal oscillation) (Use cvystaalaoscillation)
[Z7 ML620Q155 |1.8105.5 (internal RC oscillation/ |8.192MHz| g °2 e e CEE) | —40 0 +105 | Flash| 48K 2K 2K 4
Crystal oscillation) (Internal RC oscillation)(T.B.D) (Not use crystal oscillation) (Not use crystal oscillation)
32.768kHz 0.122us/ (Crystal osczil'lsation)(T B.D) (Use crysta?oscillation) (Use crystz?laoscillation)
[Z7 ML620Q156 |1.8105.5 (internal RC oscillation/ |8.192MHz| gy °2 e e OEE) | —40 10 +105 | Flash| 64K 2K 2K 7 4 )
Crystal oscillation) (Internal RC oscillation)(T.B.D) (Not use crystal oscillation) (Not use crystal oscillation)
32.768ktz 0.122us/ | (Crystal osczil'lsation)(T B.D) (Use crysta?oscillation) (Use cryst::lsoscillation)
IZ7 ML620Q157 |1.8to 5.5 | (internal RC oscillation/ | 8.192MHz | “n °2 " e BB —40 to +105 | Flash| 32k 2K 2K 7 4 o
Crystal oscillation) (Internal RC oscillation)(T.B.D) (Not use crystal oscillation) (Not use crystal oscillation)
32.768kHz 0.122us/ (Crystal osczil.lition)(T B.D) (Use crystailioscillation) (Use cryst:IsosciIIation)
[Z7 ML620Q158 | 1.8t05.5 | (intemal RC oscillaion/ | 8.192MHz| " e ONEBB | —40 1o +105 | Flash| 48K 2K 2K 4
Crystal oscillation) (Internal RC oscillation)(T.B.D) (Not use crystal oscillation) (Not use crystal oscillation)
32.768kHz 0.122us/ | (Crystal ost;ziililtion)(T B.D) (Use crystafoscilla(ion) (Use crystglsoscillation)
ML620Q159 | 1.8 to 5.5 | (Intemal RC oscillation/ | 8.192MHz | 5 "2 " 35 o | —40to +105| Flash| 64K 2K 2K 7 4 %
Crystal oscillation) (Internal RC oscillation)(T.B.D) (Not use crystal oscillation) (Not use crystal oscillation)
A118 www.rohm.com




) High Noise Immunity MCU ) ) 8bit ML610100 Series
») 16bit ML620100 Series

Microcontroller

(LAPIS Semiconductor products)

Functions / Features

a SbsitX3) - (witr: ggi;:1im o) 1 | 10bitx6 (SAtype) | — | — 1 VLSx2 - 5 Analog comparatorx2 v - s:a’SQOFF"\LSéf)OZfOS 4-?06550 -
a 6b?t><3) - (wm: ggiat:li me) | 1 | 10bitx6 (SAtype) | — | — 1 VLSX2 — 5 Analog comparatorx2 v - S:‘SNSQOFF;\LG(;?OZEOS ‘;90653] -
(1 8b?t><3) - e ommlﬁ:ﬂ:‘ﬁw ypey| 1| 10BitX6 (SAtype) | 1| 1 | 2 | visx2 - 7 Analog comparatorx2 v — | P-TSSOP20-0225-0.65 -
(1 6b?t><3) - e ompllfnbei;f:w ypey| 1| 10bitX8 (SAtype) | 1| 1 | 2 | visx2 - 7 Analog comparatorx2 v | — |P-LQFP32-0707-0.80 -

(166itx3) |~ |suppors G8T conyy| T | 1OBXI2SAPe) | 1| 2 |2 | BLDXI |pgl80 SO0 | 4| LOMSEEEREenSY |~ |~ |QFPoe-P-1414-080 -
(16610x3) | ~ |(supports GBT conep| 1| 100<B(SApe) | 1| 2 | 2 | BLDx1 |8 OO | Lo sERO I e — | — |aFPea-P-tata0so -
(1661x3) | ~ |(Suppori 0BT comr| 1 | 100<12(SApe) | 1| 2 | 2| x| B0t | g on RIS estonl - — | — | FPs0-P-1420-0.80 -
(166i1x3)| ~ |iuppors a8 cony| T | 10016(SAbpe) | 1| 2 | 2 | BLox1 | 8L SECT |5 Lo sRe i et — | — | P-aFP100-1420-065 -

(LAPIS Semiconductor products)

Functions / Features
a Serial port Supply External Industrial Note Pack: Chip
8bit timer | 1601 PWM woT ADC erelpa voltage LCD driver | interrupt Others Equipment | 'S ackage Support
aney I’C | SSIO | UART | detection sources

8 _ 16bitx1 ) LLDX1 _ _ | P-8SOP16-0225-0.65 _

itx omplementary type) X A X -0.
(16bitx4) (Compl ) 1 | 10bitx6 (SAtype) | 1 1 1 VLS1 5 Analog comparatorx2 v P-WQFN16-0404-0.50

8 _ 16bitx1 ) LLDX1 _ _ | P-sSOP16-0225-0.65 _
(16bitx4) (Complementary type)| 1 | 10PIXE (SAtype) | 1 [ 1| 1| gy 5 Analog comparatorx2 v P-WQFN16-0404-0.50

8 _ 16bitx1 ! LLDX1 _ _ | P-SSOP16-0225-0.65 _
16bitx4, omplementary type] X1 - 16-0404-0.50

oi Compl 1 | 10bitx6 (SAtype) | 1 1 1 VLS 5 Analog comparatorx2 Vv P-WQFN

8 _ 16bitX1 . LLDX1 _ _ _
(16bitx4) (Complementary type) 1 | 10bitx8 (SAtype) | 1 1 1 VLSX1 5 Analog comparatorx2 v P-TSSOP20-0225-0.65

8 _ 16bitx1 ) LLDX1 _ _ e oo _
(16bitx4) (Complementary type) 1 | 10bitx8 (SAtype) | 1 1 1 VLSX1 5 Analog comparatorX2 Vv P-TSSOP20-0225-0.65

2 16bitx4 . _ — — X - - —
(16bitx1) 4 (Complementary type) 1 [10bitx12 (SAtype)| 1 1 1 LLDX1 7 Analog comparator P-TQFP48-0707-0.50

2 16bitx4 . — — — X - - —
(16bitx1) 4 (Complementary type) 1 [10bitx12 (SAtype)| 1 1 1 LLDX1 7 Analog comparator P-TQFP48-0707-0.50

2 16bitx4 8 _ — _ X - y —
(16bitx1) 4 (Complementary type) 1 [10bitx12 (SAtype)| 1 1 1 LLDX1 7 Analog comparator P-TQFP48-0707-0.50

2 16bitx4 8 — — — % - - —
(16bitx1) 4 (Complementary type) 1 [10bitx12 (SAtype)| 1 1 1 LLDX1 8 Analog comparator P-TQFP52-1010-0.65

2 16bitx4 8 _ — — X - - —
(16bitx1) 4 (Complementary type) 1 |10bitx12 (SAtype)| 1 1 1 LLDX1 8 Analog comparator P-TQFP52-1010-0.65

2 16bitx4 . _ _ _ p. 01 _
(16bitx1) 4 (Complementary type) 1 |10bitx12 (SAtype)| 1 1 1 LLDX1 8 Analog comparator P-TQFP52-1010-0.65

2 16bitx4 . _ — — —
(16bitx1) 4 (Complementary type) 1 |10bitx12 (SAtype)| 1 1 1 LLDX1 8 Analog comparator P-QFP64-1414-0.80

2 16bitx4 ) _ _ _ _
(16bitx1) 4 (Complementary type) 1 [10bitx12 (SAtype)| 1 1 1 LLDX1 8 Analog comparator P-QFP64-1414-0.80

2 16bitx4 . — — — " - - —
(16bitx1) 4 (Complementary type) 1 [10bitx12 (SAtype)| 1 1 1 LLDX1 8 Analog comparator P-QFP64-1414-0.80

¥¢ : Under development
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ICs ) Built-in Speech Output Function MCU ) ) 8bit ML610300 Series
) Sensor Hub MCU ) ) 8bit ML610790 Family

1 ) ) 32bit ML630790 Family
M’crocontrOIler ) ARM-Based MCU ) ) 32bit ML674xxx/ML675xxx

Built-in Speech Output Function MCU

8bit ML610300 Series

Standard Type 8bit Low power MCU

Operating Conditions ROM/RAM Functions / Features
Part No. Opelrating Operating frequency (Max.) Minimum Current Operating ROM T ROM Data Flash Memory for RAM port
voltage il i i ype | capacity capacity capacity
Low speed High speed | execution time | (Typ.@HALT) c) (Byte) (Byte) sound (Byte) | Input | Output | InputiOutput
32.768kHz 0.122us/ _
IZ7 ML610Q304 | 20to55 (Intemnal RG oscillation) | &192MHz 30508 2.7uA 40to +85 | Flash 96K 2K Flash ROM 1K 1 3 1
32.768kHz 0.122us/ _
ML610Q359 | 2.2t03.6 (Crystal oscillation) 8.192MHz 30,5015 1.7uA 40to +85 | Flash | 160K 3K Flash ROM 2K 8 3 29
32.768KkHz 0.122us/ _ Flash P2ROM:
ML610Q360 | 2.2t03.6 (Crystal oscillation) 8.192MHz 305015 1.7uA 40to+85 | popAy | 160K 3K 16M bit 2K 8 3 29
Built-in LCD driver Segments type Low power 8bit MCU
32.768kHz 0422us
ML610Q380 | 2.2t05.5 | (Internal RC oscillation/ | 8.192MHz 122l 2.0uA —40to +70 | Flash | 128K - Flash ROM 2K 7 4 34
30.5us
Crystal oscillation) -

Sensor Hub MCU

8bit ML610790 Family
U8 Core Based Standard Type 8bit Low power MCU
Operating Conditions ROM/RAM Functions / Features
Part No. Operating Operating frequency (Max.) ini Current Operating ROM Data Flash RAM port
voltage i i i ROM Type capacity capacity capacity Input/
v) Low speed High speed execution time (Typ.@HALT) (°c) (Byte) (Byte) (Byte) Input | Output Output
32.768kHz
VDD:1.7 to 1.9 0.25us/ _ _ |
n ML610Q793 | \/pp:s510 36 (Eé(lgirlr(\)al 4.096MHz 30,5115 0.6uA 30to +85 Flash 64K 4K 21
5 32.768kHz 0.25us/
[+] ML610Q794G 25t03.6 (Crystal 4.096MHz -2oU 1.1uA —30 to +85 Flash 64K - 4K - =] 2
= i 30.5us
o oscillation)
8
3 32bit ML630790 Family
= -
= ARM Cortex-MO0 Based Standard Type 32bit Low power MCU
2 Operating Conditions ROM/RAM Functions / Features
Part No. Operating Operating frequency (Max.) inii Current Operating ROM Data Flash RAM port
voltage il i i ROM Type capacity capacity capacity Input/
V) Low speed High speed execution time | (Typ.@SLEEPDEEP) (C) (Byte) (Byte) (Byte) Input | Output Output
32.768kHz
ML630Q791 VDD:1.7 to 1.9 (External 32MHz - 2.50A —40 to +85 Flash 128K - 16K - | - 7
clock)

ARM-Based MCU

32bit MCU ML674xxx/ML675xxx

For General-purpose Applications

Built-in Memory 0 i Operating Condition
Part No. CPU Core Frequency Supply Voltage Operating Supply Currency
ROM/Flash RAM Cash (Max.) W) Temperature [C) tye)
52mA
ML674001 — 33MHz (33MHz, when using
- 1/0:3.0 to 3.6 external ROM)
32KByte ARM7TDMI core:2.95 to 2.75 —40 to 85 9omA
ML675001 BKByte 60MHz (60MHz, when using
external ROM)
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) Built-in Speech Output Function MCU ) ) 8bit ML610300 Series ICs
) Sensor Hub MCU ) ) 8bit ML610790 Family

) ) 32bit ML630790 Family Microcontroller

) ARM-Based MCU ) ) 32bit ML674xxx/ML675xxx

(LAPIS Semiconductor products)

Functions / Features
Serial port Supply External Industrial | \ioq Package Chip
8bit timer PWM wDpT ADC “ alpo voltage LCD driver interrupt | SP Amp Output(W)/Class Others Equipment S Support
(method) I’c SSIO | UART | detection sources
. Speech function/
o 6b‘i‘tx2) - 1 (;%b;;xg) 1 2 1 - - 9 0@ ADPCMdecoder/ | /| — |P-QFN28-0505-0.50 -
P Built-in speaker amp
. Speech function/
" .. " - 1 (152Abtl3t/xg) - 2 | 2 |wsxt - 7 a5 @) ADPCM decoder/ | 1 | — |P-TQFP64-1010-0.50 -
P Built-in speaker amp
; Speech function/
toonxay | 1 e, | -2 |2 [wsa - 7 dst@m ADPCM decoder/ | 1/ | — |P-TQFP64-1010-0.50 -
P Built-in speaker amp
i Speech function/
6 . 10bitx8 Max. 96dot 0.6 (@5V)
. 16bitx2 1 1 2 2 BLDX1 5 ADPCM decoder/ - — |P-QFP80-1414-0.65 -
(16bitx3) (SA type) 24seg. X4com. /AB class Built-in speaker amp

(LAPIS Semiconductor products)

Functions / Features
Serial port Extemal Indys!rial Not ERChe Chip
8bit timer PWM woT Do 'G/SPI for Host | nterTupt Others Equipment| "' A== Support
(i) PG | sSI0 | UART | oo tt Torbon) | sources

6 _ 1 12bitx3 1 1 Py 1 16 16bit Square Root, Multiply, Divider, _ _ | S-UFLGA48-3.06Xx2.96-0.40 _
(16bitx3) (SA type) Host I/F (SPI/I°C/Logging RAM:8KB) (WCSP48)

6 _ 12bitx2 16bit Square Root, Multiply, Divider, _ _ 48P o _
(16bitx3) T | satype) | ! 1 2 1 16 Host I/F (SPI/’C/Logging RAM:BKB) TQFP-48-P-0707-0.50

(LAPIS Semiconductor products)

13|01 UO0D0DIA H

Functions / Features
Serial port External Industrial | oo Packa Chip
" ge
8bit timer PWM woT (m‘;ﬁfid) FCISPI (for Host | Interrupt Others (L SEE
I’C SSIO | UART Communication) | SOurces
8 _ _ Square Root, Division operations,Host I/F (Built-in _ _ _
(16bitx4) 1 1 2 1 1 7 512 byte communication register) (WesP)

(LAPIS Semiconductor products)

Peripherals
General- ; ] Interrupt Internal/ - , ; Package
pun pz';:': orts Timer PWM WDT A/D Serial Ports n e"é'x‘; o ’: ;rna Additional Peripheral Functions
10bit A/D UART 2ch Extemal momory scrirol LQFP144-P-2020-0.50
§ . it xternal memory controller -P-2020-0.
42 7 16bitx2 16bitx1 4ch s|§'co1if‘h 2/5 [ROM (Flash), SRAM, DRAM (EDO/SDRAM), I0]  |P-LFBGA144-1111-0.8
STOP mode
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ICs

Microcontroller

) Power-Saving Solar Power Supply Control LSI ) ) Secondary battery control LSI
) ) Primary battery control LSI

J19][0JUOD0IDIN u

Power-Saving Solar Power Supply Control LSI s semiconductor procucts)

Secondary battery control LSI

Operating Conditions Functions/Features
. . . . OocP BOD
Part No. Opera:/lré%_\ll_oltage Operatvsg(;\/ Cltags VB?;Z'::‘&?J?M teon?;:;t% gr 5 VBOAu'I;;)\LIi)O VSC-VBAT Input (Overcharge prevention) | (Brown out detection)
) V) (A) %) Impedance Impedance vol(sl)ge vol(tgge
_ 2.50) or less/20mA 100Q or less /TmA
ML9077 0.0t0 3.2 0.0t0 3.6 80n 20 to +70 @VBAT >1.8Y @VSC >2V 2.6/3.1 1.15/1.8
Primary battery control LSI
Operating Conditions Functions/Features
Part No. Operating voltage | Operating voltage | VBAT side Current Operating VBAT-VDO VSC-VDO Regulator voltage
VSC consumption temperature Output Output solar limiter voltage
(\U) V) (A) (°C) Impedance Impedance
_ 75Q or less/2mA 65Q or less/2mA
ML9078-001 1.1t03.6 0.0 t0 4.0 80n 20 to +70 GVBAT 2V GVBAT 2V 3.3/1.65
_ 75Q or less/2mA 65Q or less/2mA
ML9078-002 1.1t03.6 0.0 to 4.0 80n 20 to +70 GVBAT 2V GVBAT 2V 3.0/1.5
. 75Q or less/2mA 65Q or less/2mA
ML9078-003 1.1t03.6 0.0 to 4.0 80n 20 to +70 GVBAT 2V GVBAT 2V VBAT
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