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NOTICE

1.

The information contained herein can change without notice owing to product and/or technical improvements. Before using the
product, please make sure that the information being referred to is up-to-date.

The outline of action and examples for application circuits described herein have beenchosen as an explanation for the standard
action and performance of the product. When planning to use the product, please ensure that the external conditions are reflected
in the actual circuit, assembly, and program designs.

When designing your product, please use our product below the specified maximum ratings and within the specified operating
ranges including, but not limited to, operating wvoltage, power dissipation, and operating temperature.

OKI SEMICONDUCTOR assumes no responsibility or liability whatsoever for any failure or unusual or unexpected
operation resulting from misuse, neglect, improper installation, repair, alteration or accident, improper handling, or
unusual physical or electrical stress including, but not limited to, exposure to parameters beyond the specified maximum
ratings or operation outside the specified operating range.

Neither indemnity against nor license of a third party’s industrial and intellectual property right, etc. is granted by us in
connection with the use of the product and/or the information and drawings contained herein. No responsibility is assumed by us
for any infringement of athird party’s right which may result from the use thereof.

The products listed in this document are intended for use in general electronics equipment for commercial applications (e.g.,
office automation, communication equipment, measurement equipment, consumer electronics, etc.). These products are not,
unless specifically authorized by OKISEMICONDUCTOR authorized for use in any system or application that requires special
or enhanced quality and reliability characteristics nor in any system or application where the failure of such system or
application may result in the loss or damage o f property, or death or injury to humans.

Such applications include, but are not limited to, traffic and automotive equipment, safety de vices, acrospace e quipment, nuclear
power control, medical equipment, and life-support systems.

Certain products in this document may need government appro val before they can be exported to particular countries. The
purchaser assumes the responsibility of determining the legality of export of these products and will take appropriate and
necessary steps at their own expense for these.

No part of the contents contained herein may be reprinted or reproduced without our prior permission.

Copyright 2008 OKI SEMICONDUCTOR CO., LTD.



Preface

This manual describes the operation of the hardware of the 8-bit microcontroller
ML610Q421/ML610Q422.

The following manuals are also available. Read them as necessary.

M nX-U8/100 Core Instruction Manual
Description on the basic architecture and the each instruction of the nX-U8/100 Core.

Bl MACUS Assembler Package User’s Manual
Description on the method of operating the relocatable assembler, the linker, the
librarian, and the object converter and also on the specifications of the assembler
language.

B CCUS8 User’s Manual
Description on the method of operating the compiler.

M CCUS Programming Guide
Description on the method of programming.

B CCUS Language Reference
Description on the language specifications.

M DTUS Debugger User’s Manual
Description on the method of operating the debugger DTUS.

M IDEUS User’s Manual
Description on the integrated development environment IDEUS.

M uEASE User’s Manual
Description on the on-chip debug tool uEASE.

M uEASE connection Manual for ML610Q421/ML610Q422
Description about the connection between uEASE and ML610Q421/ML610Q422.

B FWuEASE Flash Writer Host Program User’s Manual
Description on the Flash Writer host program.



Notation

Classification Notation Description
¢ Numeric value xxh, xxH Indicates a hexadecimal number. x: Any value in the range of 0 to F
xxb Indicates a binary number; “b” may be omitted. x:A value 0 or 1
¢ Unit word, W 1 word = 16 bits
byte, B 1 byte = 8 bits
nibble, N 1 nbble = 4 bits
maga-, M 10°
kilo-, K 2" =1024
kilo-, k 10’ = 1000
milli-, m 10°
micro-, i 10°¢
nano-, n 10°

¢ Temminology

¢ Register description

second, s (lower case) second

“H” level, “1” level Indicates high voltage signal levels Vi and Voy as specified by the
electrical characteristics.

“L” level, “0” level Indicates low voltage signal levels Vi and Vo as specified by the
electrical characteristics.

R/W: Indicates that Read/Write attribute. “R” indicates that data can be read and “W” indicates that data can be written.
“R/W” indicates that data can be read or written.

Register name

MSB

jm— - Invalid bit: This bitreads “0” when read. Write fo this bit is ignored.

———————————————————————————————————————————— Bit name

LSB

FCONO

R/W
Initial value
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1. Overview

1.1 Features

This LSI is a high-performance 8-bit CMOS microcontroller into which rich peripheral circuits, such as synchronous
serial port, UART, I°C bus interface (master), melody driver, battery level detect circuit, RC oscillation type A/D
converter, 12-bit successive approximation type A/D converter, and LCD driver, are incorporated around 8-bit CPU
nX-U8/100.

The CPU nX-U8/100 is capable of efficient instruction execution in 1-intruction 1-clock mode by 3-stage pipe line
architecture parallel procesing. The Flash ROM that is installed as program memory achieves low-voltage low-power
consumption operation (read operation) equivalent to mask ROM and is most suitable for battery-driven applications.
The on-chip debug function that is installed enables program debugging and programming.

e CPU
— 8-bit RISC CPU (CPU name: nX-U8/100)
— 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
30.5 pus (@32.768 kHz system clock)
0.24 4us (@4.096 MHz system clock)

Internal memory

— Internal 32KByte Flash ROM (16K x16 bits) (including unusable 1KByte TEST area)

— Internal 1KByte Data RAM (1024x8 bits), 1KByte Display Allocation RAM (1024 x 8bit)
— Internal 100-byte RAM for display

Interrupt controller
— 2 non-maskable interrupt sources (Internal source: 1, External source: 1)
— 20 maskable interrupt sources (Internal sources: 16, External sources: 4)

e Time base counter
— Low-speed time base counter x1 channel
Frequency compensation (Compensation range: Approx. —488ppm to +488ppm. Compensation accuracy: Approx.
0.48ppm)
— High-speed time base counter x1 channel

Watchdog timer

— Non-maskable interrupt and reset

— Free running

— Overflow period: 4 types selectable (125ms, 500ms, 2s, and 8s)

e Timers
— 8 bits x 4 channels (Timer0-3: 16-bit x 2 configuration available by using Timer0-1 or Timer2-3)
— Clock frequency measurement mode (in one channel of 16-bit configuration using Timer2-3)

1 kHz timer
— 10 Hz/1 Hz interrupt function
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Capture
— Time base capture x 2 channels (4096 Hz to 32 Hz)

PWM
— Resolution 16 bits x 1 channel

Synchronous serial port

— Master/slave selectable

— LSB first/MSB first selectable

— 8-bit length/16-bit length selectable

UART

— Half-Duplex Communication

— TXD/RXD x 1 channel

— 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

I°C bus interface
— Master function only
— Fast mode (400 kbps@4MH?z), standard mode (100 kbps@1MHz, 50kbps@500kHz)

Melody driver

— Scale: 29 types (Melody sound frequency: 508 Hz to 32.768 kHz)
— Tone length: 63 types

— Tempo: 15 types

— Buzzer output mode (4 output modes, 8 frequencies, 16 duty levels)

RC oscillation type A/D converter
— 24-bit counter
— Time division x 2 channels

Successive approximation type A/D converter
— 12-bit A/D converter
— Input x 2 channels

General-purpose ports
— Non-maskable interrupt input port x 1 channel
— Input-only port x 6 channels (including secondary functions)
— Output-only port x 3 channels (including secondary functions)
— Input/output port
ML610Q421: 22 channels (including secondary functions)
ML610Q422: 14 channels (including secondary functions)
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e LCD driver
— Dot matrix can be supported.
ML610Q421: 400 dots max. (50 seg x 8 com), 1/1 to 1/8 duty
ML610Q422: 800 dots max. (50 seg x 16 com), 1/1 to 1/16 duty
— 1/3 or 1/4 bias (built-in bias generation circuit)
— Frame frequency selecable (approx. 64 Hz, 73 Hz, 85 Hz, and 102 Hz)
— Bias voltage multiplying clock selectable (8 types)
— Contrast adjustment (1/3 bias: 32 steps, 1/4 bias: 20 steps)
— LCD drive stop mode, LCD display mode, all LCDs on mode, and all LCDs off mode selectable
— Programmable display allocation function (available only when 1/1~1/8 duty is selected)

o Reset
— Reset through the RESET_N pin
— Power-on reset generation when powered on
— Reset when oscillation stop of the low-speed clock is detected
(ML610Q421B/ML610Q422B does not have this function)
— Reset by the watchdog timer (WDT) overflow

Power supply voltage detect function

— Judgment voltages: One of 16 levels
— Judgment accuracy: +2% (Typ.)
e Clock

— Low-speed clock: (This LSI can not guarantee the operation withoug low-speed clock)

Crystal oscillation (32.768 kHz)
— High-speed clock:

Built-in RC oscillation (500 kHz)

Built-in PLL oscillation (8.192 MHz +2.5%), crystal/ceramic oscillation (4.096 MHz), external clock
— Selection of high-speed clock mode by software:

Built-in RC oscillation, built-in PLL oscillation, crystal/ceramic oscillation, external clock

¢ 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: Power down (reset registers and stop clock supply) the circuits of unused peripherals.
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e Shipment

— Chip (Die)
ML610Q421-xxxWA (Blank product: ML610Q421-NNNWA)
ML610Q422-xxxWA (Blank product: ML610Q422-NNNWA)
ML610Q421P-xxxWA (Blank product: ML610Q421P-NNNWA)
ML610Q422P-xxxWA (Blank product: ML610Q422P-NNNWA)
ML610Q421B-xxxWA (Blank product: ML610Q421B-NNNWA)
ML610Q422B-xxxWA (Blank product: ML610Q422B-NNNWA)

— 120-pin plastic TQFP
ML610Q421-xxxTBZ03A (Blank product: ML610Q421-NNNTBZ03A)
ML610Q422-xxxTBZ03A (Blank product: ML610Q422-NNNTBZ03A)
ML610Q421P-xxxTBZ03A (Blank product: ML610Q421P-NNNTBZ03A)
ML610Q422P-xxxTBZ03A (Blank product: ML610Q422P-NNNTBZ03A)
ML610Q421B-xxxTBZ03A (Blank product: ML610Q421B-NNNTBZ03A)
ML610Q422B-xxxTBZ03A (Blank product: ML610Q422B-NNNTBZ03A)
xxx: ROM code number
P: Wide range temperature version
B: Low-speed clock oscillation stop detection reset un-carrying version

¢ Guaranteed operating range
— Operating temperature: —20°C to 70°C (P version: —40°C to +85°C)
— Operating voltage: Vpp = 1.1V to 3.6V, AVpp = 2.2V t0 3.6V
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1.2 Configuration of Functional Blocks

1.2.1 Block Diagram of ML610Q421

CPU (nX-U8/100)
EPSW1~3] | greg | | ELR1~3 | [ ECSR1~3 |
PSW 0~15 | [ LR | [ DSR/CSR |
Timing ALU | EA | | PC |
Controller | Sp | Program
BUS Memory
Instruction Instruction Controller (Flash) ¢ Vee
On-Chip Decoder Register 32Kbyte
ICE
Voo Data-bus INT
VSS 1 {
;7 (&= SCKO*
RAM | — SSIO |t S|NO*
RESET_N—> RESET & 1024byte e SOUTO*
TEST—>{ TEST
Interrupt RXDO*
UART ¢
XTO Controller TXDO*
XT1 «—
OSCO* —
osC1r«+—{ OSC
LSCLK* +— fc [« SDA’
OUTCLK* +— «—> SCL
VDDL +—
Vopx «— Power PWM - P\\V/MO*
1kHzTC INT
INO* —> _? 1 1 {
CSO* +— "
RSO* +— Capture | — Melody > MDO
RTO* +— X2
CRT0*«— RC-ADC g INT
RCM*+— X2 5 — NMI
INT* —
CS1* «—f 8bit Timer («=== P00 to P03
RS1* «— X 4 (== P10 to P11
RT1* +— GPIO  ps P20 to P22
AVoop , P30 to P35
AVss INT > P40 to P47
s ¥e = PAQ to PA7
VReF —>|

12bit-ADC |y Display Allocation

AINO, AIN 1 == RAM 1024Byte

LCD =+ COMO to COM7
Driver = EGo to SEG49

Display RAM

BLD (== 100Byte

LCD - /11, V2, Vi3, Via
BIAS e C1, C2, C3, C4

* Secondary function or Tertiary function

Figure 1-1 Block Diagram of ML610Q421
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1.2.2 Block Diagram of ML610Q422

CPU (nX-U8/100)
EPSW1~3 GrRec | | ELR1~3 | | ECSR1~3 |
PSW 0~15 ' | LR | | DSRICSR |
Timing ALU | EA | | PC |
Controller | ) | Program
BUS Memory
Instruction Instruction Controller (Flash) Vep
On-Chip Decoder Register 32Kbyte
ICE
Voo Data-bus
VSS
7—7'7 [ SCKO*
RAM SSIO  |dmm SINO*
RESET_N—> RESET & 1024byte > SOUTO*
TEST— TEST
Interrupt RXDO*
XTO Controller UART [ TXDO*
XT1 +—
OSCO* —»
osc1r«— OSC
LSCLK* +— 1’C — SDA:
OUTCLK* +— <> SCL
VDDL <+—
Vopx +— Power PWM p—> P\\V/MO*
1kHzTC
INO* —>
CS0* < Melody ey \DO*
RSO* < Capture
RTO* +— X2
CRT0* «—— RC-ADC
RCM* +—— X2 — NMI
IN1* —» - | e
CS1* +— 8bit Timer — E?g Eg E??
RS1* +— X4
RT1* GPIO = P20 to P22
AVpp —— (e P30 to P35
AVss > *=> P40 to P47
Vrer 12bit-ADC
I- Display Allocation s
AINO, AIN1 m— RAM 1KByte E;_r(izgr COMO to COM15
= SEGO to SEG49
Display RAM
BLD ls‘]%?éyte LCD == Vi1, Vio, Vis, Vis
BIAS  pm(C1,C2,C3,C4

* Secondary function or Tertiary function

Figure 1-2 Block Diagram of ML610Q422
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1.3 Pins

1.31 Pin Layout

1.3.1.1 Pin Layout of ML610Q421 TQFP Package

P eI OO eNI AN SRRNCOIVNSD

[ORORORORURONOROVRONOROROROVRUNONOROVRVNGROROROVROROROIVRORORONO]

-m L L L L ) L L L) L) L L L L L L L L L L LU LU L LU L LU L L L L L

jﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁ

32 8588385 8RRRERNRNIRB888338Y
SEG49 1 91
COMO 92
COM1 1 93
COM2 11|94
COM3 1 95
COM4 I 96
COM5 1 97
COM6 1 98
COM7 1 99
PAQ —1T—|100
PA1 C_T1|101
PA2 1 102
PA3 1 103
PA4 1 104
PA5 1 105
PA6 T 1106
PA7 1 [107
P20 108
P21 1 109
P22 L1 110
P40 1 M
P41 1 112
VSS 11 (113
(NC) 1T 114
AVSS T _1(115
(NC) —T— | 116
VREF I 117
AINO T 118
AIN1 T 119
AVDD —1—| (120
[20p0] TamTwor@oordnTRer222INRTRENRR
o NOTODONOT-TTNNONLEFEFAJINXOST T N=vT- N <~ N
o agzaaagzggzaggggg;%;g%;;;éoo
>

(NC): No Connection

Note:

The assignment of the pads P30 to P35 are not in order.

Figure 1-3 Pin Layout of ML610Q421 Package

x

60) T SEG18
59| — SEG17
58| —— SEG16
57| [T SEG15
56| [T SEG14
55| [—— SEG13
54 | —1— SEG12
53| T SEG11
52| == SEG10
51| = SEG9
50| =3 SEG8
49| [—— SEG7
48| [—1— SEG6
47| [E=—1 SEG5
46| [—1— SEG4
45| [——1 SEG3
44| —T—1 SEG2
43| [E=— SEG1
42| —T— SEGO
41| —— vDD
40| —— PM

39| [T (NC)
38| [ P10
37| = VSS
36| [ P03
35| =3 P02
34| == PO1

33| = P00
32| 1 C4

f::cs
5
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1.3.1.2

Pin Layout of ML610Q422 TQFP Package

e R D L R AN S R N N R
[OUNONOGEORORORORORORORORORORORORORORORORORORURVRVRVIVNORORORG]
BB R R R R ]
528588309580 R R RN R BBL883880
SEG49 [ 91 60) | SEG18
COMO I 92 59| ——— SEG17
COM1 1 93 58| ——— SEG16
COM2 I 94 57| —T— SEG15
COM3 11|95 56 | —— SEG14
COM4 1|96 55| —1T— SEG13
COM5 1|97 54| —T— SEG12
COM6 I 98 53| [—— SEGM
COM7 1 99 52| [F=— SEG10
COM8 I 100 51 |[—T— SEG9
COM9 T | 101 50| [=— SEG8
COM10 11 [102 49| —1—1 SEG7
COM11 —1—[103 48| [—1T—1 SEG6
COM12 I 104 47| —1— SEG5
COM13 I |105 46| [—T— SEG4
COM14 106 45| [—1T—1 SEG3
COM15 [T 107 44| 11 SEG2

P20 1 108 43| 1T SEG1
P21 I 109 42| 11 SEGO
P22 1 110 41| == vDD
P40 1 11 40| =—= P11
P41 1 112 39| = (NC)
VSS [T 113 38| [ P10
(NC) 114 37| 11 VSS
AVSS 1 115 36| [T P03
(NC) 1 116 35| —1— P02
VREF I 117 34| —1— PO1
AINO 1| [118 33| [—1—= P00
AINT T 119 32— C4
AVDD 1

|120pin|

120 f —r—C3
- o
ke 858R

(NC): No Connection

Note:

The assignment of the pads P30 to P35 are not in order.

Figure 1-4 Pin Layout of ML610Q422 Package
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1.3.1.3 Pin Layout of ML610Q421 Chip

P LI ONT 228 LB ISR RIS S IO NNE D
3333033335038 36383300330383000020 0
i} w w w w w w o w W w w w wwwww o w w o
BELSSIBYISSIRRRRRIRAIRBBE8E8IBISES
7'y
N T I
SEG49 89 H - q O | = seos
com 9 (] | & seci7
com o1 | [ [1 ]| s secs
com 92 % SEGI5
—————l -
coms 93 H [] ]| secus
com 9| [ [1 | s secs
coMs 95 [] | =2 seci2
coMs 9 H [] |5 secn
cow 97 | (O [] | seco
P 98 | [ [l [ |o st
pat 0o | O Ll |4 sEss
P2 100 | [ |:| L] | # seer
pa3 01 | [ L | | 4 sEcs
paa 102 | [ Ll |4 ses
pas 103 | [ [] |4 se=x
PA6 104 | - 43  SEG3 3.02mm
pa7 105 | [ L] | 2 sex
pooebo 106 | [] [ T T = | 41 SE&!
p2uieDt 107 | [] = | 40 SEG
p22iED2 108 | [] Eljl | |3 voo
P40/SDA 109 L O 38 PN
pasct 1o | [
vss | O LU O |s o
avss 12| [ O lse vs
I |=
vrRer 13| [ O O | ros
[ | s Poz
ano 14| [ I:l Ol o
[ ]s2 Ppoo
ANT 115
AVDD 116 H [ 1 H 31 c4
30 c3
OOOOOOO O OO0O0O000000 0 0O O0OO4acd 3
frNosTwoOoN©0 2N RLoerRR < JINR S2888RK
LA ZANS - -2 0090 O3S kEAnAd g X o ~ 9= - M < TN
§offzBpr=z858F0pe8%g kK K23z 539388
u Iosos § SEgd Q85 - > >
Wy tidadrREZE R
< 2.98mm >
Note:
The assignment of the pads P30 to P35 are not in order.
Chip size: 2.98 mm x 3.02mm
PAD count: 116 pins
Minimum PAD pitch: 80 um
PAD aperture: 70 pm %70 um
Chip thickness: 350 um

Voltage of the rear side of chip: Vs level

Figure 1-5 Dimensions of ML610Q421 Chip
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1.3.1.4 Pin Layout of ML610Q422 Chip

eI TN CR LIRS E RN EIRNES D
R R B e B v R B R i A
N DO Hnannnaannaonanannnanonnnnnanannnanan
BHESIIBYISSIRRRARLREERRAIRBBEEB8EI B33
V' N
OO OO OO OO O I OO OO OO E e
seco 80 | [ q O | s secs
com 90 L] | s sect7
com 91 | [ [1 | s secte
cow 92 [] | » secis
- ——— L ; L
com 93 | [] (]| = sec4
com 94 L] L] 53 SEG13
cows 95 | [] Ll | = seei2
coms 9 | [ L] | st seci
cow 97 | [ [] | o sEcio
com 98 | [ [] | 4 sEe
cow 99 | [] L] | 4 sEes
COM10 100 L] D L 47 SEG7
comt 101 | [ 11| 4 sec
comz 102 | [ Ll | 4 sees
coms 103 | [ L] | # sees
comua 104 | [ L] ] s se 3.02mm
comss 105 | [ L] | 2 se@
pootebo 106 | [] [ T T = | 4 s
p2ttent 107 | [ | 40 SEG
p22iED2 108 | [ Eljl | O s wvoo
Pao/sDA 109 | [ O[3 P
P41/SCL 110
vss 11| [ O3 po
avss 12| [ | | O3 s
=
vrRer 13| [ O E 22 :gg
ano  1ma| [ I:l O o
|32 Proo
ANT 115
AVDD 116 I 1 B 31 c4
30 c3
ODODOOOMOOOOOOO0O00000 O 000 O0000o0d
4
TNy wo~o0o -yl & &8 I88&kewr
n_ZNm\—r\—FOOoOOEFDwa o = gs - ™ T =N
€27 z82F285¢8kk0203%g &k K¥z 334300
B "fsesgsiggE- - o
w aggagrg § g o
a '
< 2.98mm »
Note:
The assignment of the pads P30 to P35 are not in order.
Chip size: 2.98 mm x 3.02 mm
PAD count: 116 pins
Minimum PAD pitch: 80 um
PAD aperture: 70 pm x 70 um
Chip thickness: 350 um

Voltage of the rear side of chip: Vs level

Figure 1-6 Dimensions of ML610Q422 Chip
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1.3.1.5 Pad Coordinates of ML610Q421 Chip

Table 1-1 Pad Coordinates of ML610Q421
Chip Center: X=0,Y=0

PAD Pad X Y PAD Pad X Y PAD Pad X Y

No. Name (um) | (um) No. Name (um) | (um) No. Name (um) | (um)
1 VPP -1240 | -1404 51 SEG11 1384 640 101 PA3 -1384 240
2 RESET_N | -1160 | -1404 52 SEG12 1384 720 102 PA4 -1384 160
3 P42 -1080 | -1404 53 SEG13 1384 800 103 PAS5 -1384 80
4 P43 -1000 | -1404 54 SEG14 1384 880 104 PAG -1384 0
5 P44 -920 | -1404 55 SEG15 1384 960 105 PA7 -1384 -80
6 P45 -840 | -1404 56 SEG16 1384 | 1040 106 P20 -1384 | -200
7 P46 -760 | -1404 57 SEG17 1384 1120 107 P21 -1384 | -280
8 P47 -680 | -1404 58 SEG18 1384 | 1200 108 P22 -1384 | -360
9 P30 -600 | -1404 59 SEG19 1160 | 1404 109 P40 -1384 | -440
10 P31 -520 | -1404 60 SEG20 1080 | 1404 110 P41 -1384 | -520
11 P34 -440 | -1404 61 SEG21 1000 | 1404 111 Vss -1384 | -600
12 P32 -360 | -1404 62 SEG22 920 1404 112 AVss -1384 | -680
13 P33 -280 | -1404 63 SEG23 840 1404 113 VREF -1384 | -840
14 P35 -200 | -1404 64 SEG24 760 1404 114 AINO -1384 | -920
15 TEST -120 | -1404 65 SEG25 680 1404 115 AIN1 -1384 | -1092
16 VDD -40 -1404 66 SEG26 600 1404 116 AVDD -1384 | -1172
17 VDDL 40 -1404 67 SEG27 520 1404

18 Vss 120 -1404 68 SEG28 440 1404

19 VDDX 200 -1404 69 SEG29 360 1404

20 XTO 360 -1404 70 SEG30 280 1404

21 XT1 520 -1404 71 SEG31 200 1404

22 Vss 600 -1404 72 SEG32 120 1404

23 NMI 680 -1404 73 SEG33 40 1404

24 VL1 840 -1404 74 SEG34 -40 1404

25 VL2 920 -1404 75 SEG35 -120 1404

26 VL3 1000 | -1404 76 SEG36 -200 1404

27 VL4 1080 | -1404 77 SEG37 -280 1404

28 C1 1160 | -1404 78 SEG38 -360 1404

29 C2 1240 | -1404 79 SEG39 -440 1404

30 C3 1384 | -1240 80 SEG40 -520 1404

31 C4 1384 | -1160 81 SEG41 -600 1404

32 P00 1384 | -1040 82 SEG42 -680 1404

33 PO1 1384 -960 83 SEG43 -760 1404

34 P02 1384 -880 84 SEG44 -840 1404

35 P03 1384 -800 85 SEG45 -920 1404

36 Vss 1384 -660 86 SEG46 -1000 | 1404

37 P10 1384 -580 87 SEG47 -1080 | 1404

38 P11 1384 -420 88 SEG48 -1160 | 1404

39 VDD 1384 -340 89 SEG49 -1384 | 1200

40 SEGO 1384 -240 90 COMO -1384 | 1120

41 SEG1 1384 -160 91 COM1 -1384 | 1040

42 SEG2 1384 -80 92 COM2 -1384 960

43 SEG3 1384 0 93 COM3 -1384 880

44 SEG4 1384 80 94 COM4 -1384 800

45 SEG5 1384 160 95 COM5 -1384 720

46 SEG6 1384 240 96 COM6 -1384 640

47 SEG7 1384 320 97 COM7 -1384 560

48 SEG8 1384 400 98 PAO -1384 480

49 SEG9 1384 480 99 PA1 -1384 400

50 SEG10 1384 560 100 PA2 -1384 320
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1.3.1.6 Pad Coordinates of ML610Q422 Chip

Table 1-2 Pad Coordinates of ML610Q422
Chip Center: X=0,Y=0

PAD Pad X Y PAD Pad X Y PAD Pad X Y

No. Name (um) | (um) No. Name (um) | (um) No. Name (um) | (um)
1 VPP -1240 | -1404 51 SEG11 1384 640 101 COM11 -1384 240
2 RESET_N | -1160 | -1404 52 SEG12 1384 720 102 COM12 -1384 160
3 P42 -1080 | -1404 53 SEG13 1384 800 103 COM13 -1384 80
4 P43 -1000 | -1404 54 SEG14 1384 880 104 COM14 -1384 0
5 P44 -920 | -1404 55 SEG15 1384 960 105 COM15 -1384 -80
6 P45 -840 | -1404 56 SEG16 1384 | 1040 106 P20 -1384 | -200
7 P46 -760 | -1404 57 SEG17 1384 1120 107 P21 -1384 | -280
8 P47 -680 | -1404 58 SEG18 1384 | 1200 108 P22 -1384 | -360
9 P30 -600 | -1404 59 SEG19 1160 | 1404 109 P40 -1384 | -440
10 P31 -520 | -1404 60 SEG20 1080 | 1404 110 P41 -1384 | -520
11 P34 -440 | -1404 61 SEG21 1000 | 1404 111 Vss -1384 | -600
12 P32 -360 | -1404 62 SEG22 920 1404 112 AVss -1384 | -680
13 P33 -280 | -1404 63 SEG23 840 1404 113 VREF -1384 | -840
14 P35 -200 | -1404 64 SEG24 760 1404 114 AINO -1384 | -920
15 TEST -120 | -1404 65 SEG25 680 1404 115 AIN1 -1384 | -1092
16 VDD -40 -1404 66 SEG26 600 1404 116 AVDD -1384 | -1172
17 VDDL 40 -1404 67 SEG27 520 1404

18 Vss 120 -1404 68 SEG28 440 1404

19 VDDX 200 -1404 69 SEG29 360 1404

20 XTO 360 -1404 70 SEG30 280 1404

21 XT1 520 -1404 71 SEG31 200 1404

22 Vss 600 -1404 72 SEG32 120 1404

23 NMI 680 -1404 73 SEG33 40 1404

24 VL1 840 -1404 74 SEG34 -40 1404

25 VL2 920 -1404 75 SEG35 -120 1404

26 VL3 1000 | -1404 76 SEG36 -200 1404

27 VL4 1080 | -1404 77 SEG37 -280 1404

28 C1 1160 | -1404 78 SEG38 -360 1404

29 C2 1240 | -1404 79 SEG39 -440 1404

30 C3 1384 | -1240 80 SEG40 -520 1404

31 C4 1384 | -1160 81 SEG41 -600 1404

32 P00 1384 | -1040 82 SEG42 -680 1404

33 PO1 1384 -960 83 SEG43 -760 1404

34 P02 1384 -880 84 SEG44 -840 1404

35 P03 1384 -800 85 SEG45 -920 1404

36 Vss 1384 -660 86 SEG46 -1000 | 1404

37 P10 1384 -580 87 SEG47 -1080 | 1404

38 P11 1384 -420 88 SEG48 -1160 | 1404

39 VDD 1384 -340 89 SEG49 -1384 | 1200

40 SEGO 1384 -240 90 COMO -1384 | 1120

41 SEG1 1384 -160 91 COM1 -1384 | 1040

42 SEG2 1384 -80 92 COM2 -1384 960

43 SEG3 1384 0 93 COM3 -1384 880

44 SEG4 1384 80 94 COM4 -1384 800

45 SEG5 1384 160 95 COM5 -1384 720

46 SEG6 1384 240 96 COM6 -1384 640

47 SEG7 1384 320 97 COM7 -1384 560

48 SEG8 1384 400 98 COM8 -1384 480

49 SEG9 1384 480 99 COM9 -1384 400

50 SEG10 1384 560 100 COM10 -1384 320
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1.3.2 List of Pins

PAD No. Primary function Secondary function Tertiary function
Q422 | Q421 ] Pin name | 1/O Function Pin name | I/O Function Pin name | 1/0 Function
18,22, 18,22, Vss Negative power
36,111[36,111 supply pin
16,39 | 16,39 Voo . FI?ic:]smve power supply o - . o o B

Power supply pin for
17 17 VoL — |internal logic — — — _ _ _

(internally generated)

Power supply pin for
19 19 Vppx — | low-speed oscillation — — — — — _
(internally generated)

Power supply pin for
Flash ROM

Negative power
supply pin for
112 112 AVss — | successive — — — _ _ _
approximation type
ADC

Positive power supply
pin for successive
116 | 116 AVoo " | approximation type - — - — - —

ADC

Power supply pin for
24 24 V4 — | LCD bias (internally — _ _ _ _ _
generated)

Power supply pin for
25 25 Vio — | LCD bias (internally — — — _ _ _
generated)

Power supply pin for
26 26 Vis — | LCD bias (internally — — _— _ _ _
generated)

Power supply pin for
27 27 Via — | LCD bias (internally — — — _ _ _
generated)

Capacitor connection
28 28 C1 — | pin for LCD bias — — — — — _
generation

Capacitor connection
29 29 Cc2 — | pin for LCD bias — — — _ _ _
generation

Capacitor connection
30 30 C3 — | pin for LCD bias — — — — — _
generation

Capacitor connection
31 31 C4 — | pin for LCD bias — — _ _ _ _
generation

Input/output pin for
15 15 TEST |I/O testing — — — — _ _

RESET
2 2 ~ | | |Resetinput pin — — — — — —

20 | 20 | xto |1 |-ow-speedclock — | = _ = _
oscillation pin

21 | 21 xT1 | o |ow-speedclock - | = _ _ = _
oscillation pin

Reference power
supply pin for
113 113 VRer — | successive — — _— _ _ _
approximation type
ADC
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PAD No. Primary function Secondary function Tertiary function
Q422 | Q421 ] Pin name | 1/O Function Pin name | I/O Function Pin name | 1/0 Function
Successive
114 | 114 AINO | | approximation type — — — _ — _
ADC input
Successive
115 | 115 AIN1 | | approximation type — — — — — _
ADC input
23 | 23 Nwmi | 1 | Non-maskable - | = — - = _
interrupt pin
Input port, External
32 32 POO/EXI | |interrupt 0, Capture 0 — — — _ _ _
0/CAPO input
PO1/EXI !nput port, External
33 33 | |interrupt 1, Capture 1 — — — — — —
1/CAP1 input
Input port, External
34 34 PO2/EXI | [|interrupt 2, UARTO — — — _ _ —
2/RXDO receive
PO3/EXI Input port, External
35 35 3 : interrupt 3 - - o - - o
37 37 P10 | |Input port 0SCOo | | High-speed oscillation — — —
38 38 P11 | |Input port 0SC1 O |High-speed oscillation — — —
106 | 106 PZO(/)LED O | Output port LSCLK O |Low-speed clock output — — —
P21LED igh-
107 | 107 o |output port ouTcLK | o |Migh-speed clock - = —
1 output
108 | 108 P22;LED O | Output port MDO O |Melody output — — —
9 9 P30 | 1/O |Input/output port INO | |RCype ADCO S _
oscillation input pin
RC type ADCO
10 10 P31 1/0 | Input/output port CS0 O |reference capacitor — — —
connection pin
RC type ADCO
11 11 P34 1/0 | Input/output port RCTO O |resistor/capacitor PWMO (0] PWM output
sensor connection pin
RC type ADCO
12 12 P32 1/0 | Input/output port RSO O |reference resistor — — —
connection pin
13 | 13 | P33 |10 |Inputioutput port RTo | o |RCDpPeADCOresistor f | —
sensor connection pin
RC type ADC
4 4 P35 VO | Inputioutput port RCM 0 oscillation monitor T T T
109 | 109 P40 1/0 | Input/output port SDA I/O | I°C data input/output SINO | |SSIO data input
110 | 110 P41 1/0 | Input/output port SCL I/0 | I°C clock input/output SCKO | I/0O [SSIO synchronous clock
3 3 P42 1/0 | Input/output port RXDO | |UART data input SOUTO | O |SSIO data output
4 4 P43 1/0 | Input/output port TXDO O |UART data output PWMO O |[PWM output
Input/output port,
P44/T02 Timer 0/Timer RC type ADC1 .
5 5 POCK Vo 2/PWMO external IN1 : oscillation input pin SINO | |SSIO0 data input
clock input
Input/output port, RC type ADC1
6 6 P45/T13 /0 | Timer 1/Timer 3 CS1 O |reference capacitor SCKO | I/O0 SSI00 synchronous
P1CK : i ; clock
external clock input connection pin
RC type ADC1
7 7 P46 1/0 | Input/output port RS1 O |reference resistor SOUTO | O |SSIOO0 data output
connection pin
8 | 8 P47 | 1/O |Inputioutput port rRT1 | o |RCDPeADCIresistor f | _
sensor connection pin
— 98 PAO I/0 | Input/output port — — — — — —
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PAD No. Primary function Secondary function Tertiary function
Q422 | Q421 ] Pin name | I/O Function Pin name | 1/0 Function Pin name | 1/0 Function
— 99 PA1 I/0 | Input/output port — — — — _ _
— | 100 PA2 110 | Input/output port — — — — _ _
— | 101 PA3 110 | Input/output port — — — — _ _
— | 102 PA4 110 | Input/output port — — — — _ _
— | 103 PA5 I/0 | Input/output port — — — — _ _
— | 104 PA6 110 | Input/output port — — — — _ _
— | 105 PA7 I/0 | Input/output port — — — — _ _
90 90 COMO O [LCD common pin — — — — — _
91 91 COoMm1 O |LCD common pin — — — _ _ _
92 92 COM2 O |LCD common pin — — — — _ —
93 93 COM3 O [LCD common pin — — — — — _
94 94 COM4 O |LCD common pin — — — _ _ _
95 95 COM5 O |LCD common pin — — — — — _
96 96 COM6 O [LCD common pin — — — — — —
97 97 COM7 O [LCD common pin — — — — — _
98 — COM8 O |LCD common pin — — — _ _ _
99 — COM9 O |LCD common pin — — — — _ —
100 | — COM10 | O |LCD common pin — — — — — _
101 — COM11 | O |LCD common pin — — — _ _ _
102 — COM12 | O |LCD common pin — — — — — _
103 | — COM13 | O |LCD common pin — — — — _ _
104 | — COM14 | O |LCD common pin — — — — — _
105 — COM15 | O |LCD common pin — — — _ _ _
40 40 SEGO O |LCD segment pin — — — — _ —
41 41 SEG1 O |LCD segment pin — — — — _ _
42 42 SEG2 O |LCD segment pin — — — _ _ _
43 43 SEG3 O |LCD segment pin — — — _ _ _
44 44 SEG4 O |LCD segment pin _ _ _ _ _ o
45 45 SEG5 O |LCD segment pin — — — _ _ _
46 46 SEG6 O |LCD segment pin — — — _ _ _
47 47 SEG7 O |LCD segment pin — — — — _ —
48 48 SEG8 O |LCD segment pin — — — — _ _
49 49 SEG9 O |LCD segment pin — — — _ _ _
50 50 SEG10 | O |LCD segment pin — — — _ _ _
51 51 SEG11 | O [LCD segment pin — — — — _ —
52 52 SEG12 | O |LCD segment pin — — — — — _
53 53 SEG13 | O |LCD segment pin — — — — — _
54 54 SEG14 | O |LCD segment pin — — — _ _ _
55 55 SEG15 | O |[LCD segment pin — — — — _ _
56 56 SEG16 | O |[LCD segment pin — — — — — _
57 57 SEG17 | O |LCD segment pin — — — _ _ _
58 58 SEG18 | O |[LCD segment pin — — — — _ —
59 59 S