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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 2010 —2015 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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Preface

This manual describes the operation of the hardware of the 8-bit microcontroller
ML610Q428/ML610Q429.

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.

B 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 CCU8 User’s Manual
Description on the method of operating the compiler.

B CCU8 Programming Guide
Description on the method of programming.

B CCUS8 Language Reference
Description on the language specifications.

B 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.

B uEASE connection Manual
Description about the connection between uEASE and ML610Qxxx.

B FWuEASE Flash Writer Host Program User’s Manual
Description on the Flash Writer host program.
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Notation
Classification Notation Description
¢ Numeric value xxh, xxH Indicates a hexadecimal number. x: Any value in the range of O to F
xxb Indicates a binary number; “b” may be omitted. x: A value O or 1
¢ Unit word, W 1 word = 16 bits
byte, B 1 byte = 8 bits
nibble, N 1 nibble = 4 bits
mega-, M 10°
kilo-, K 2'9=1024
kilo-, k 10° = 1000
milli-, m 10°
micro-, 10°®
nano-, n 10°
second, s (lower case) second

¢ Terminology

¢ Register description

“H” level, “1” level

“L” level, “0” level

Indicates high voltage signal levels Vi and Voy as specified by the
electrical characteristics.
Indicates low voltage signal levels Vi and Vg 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

Invalid bit: This bit reads “0” when read. Write to this bit is ignored.

Bit name

LSB

FCONO

R/W
Initial value

FEUL610Q428

R/W
1

R/W R/W RW RW

Initial value after reset
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Chapter 1 Overview

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, and LCD driver, are incorporated around 8-bit CPU nX-U8/100.

The CPU nX-U8/100 is capable of efficient instruction execution in l-instruction 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 ps (@32.768 kHz system clock)
0.24 4pus (@4.096 MHz system clock)

¢ Internal memory
— Internal 48KByte Flash ROM (24Kx 16 bits) (including unusable 1KByte TEST area)
— Internal 3KByte Data RAM (3072x8 bits), IKByte Display Allocation RAM (1024 x 8bit)
— Internal 192-byte RAM for display

o Interrupt controller
— 2 non-maskable interrupt sources (Internal source: 1, External source: 1)
— 27 maskable interrupt sources (Internal sources: 19, External sources: 8)

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

e Watchdog timer
— Non-maskable interrupt and reset
— Free running
— Overflow period: 4 types selectable (125ms, 500ms, 2s, and 8s)

e Timers
— 8 bits x 2 channels (16-bit configuration available)

1 kHz timer
— 10 Hz/1 Hz interrupt function
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e PWM
— Resolution 16 bits x 3 channel

e Synchronous serial port
— Master/slave selectable
— LSB first/MSB first selectable
— 8-bit length/16-bit length selectable

e UART
— 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

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

e 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)

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

e General-purpose ports
— Non-maskable interrupt input port x 1 channel
— Input-only port x 10 channels (including secondary functions)
— Output-only port x 3 channels (including secondary functions)
— Input/output port
ML610Q428: 14 channels (including secondary functions)
ML610Q429: 20 channels (including secondary functions)

FEUL610Q428 1-2



LAPIS Semiconductor Co., Ltd. ML610Q428/ML610Q429 User’s Manual

Chapter 1 Overview

e LCD driver
— Dot matrix can be supported.
ML610Q428: 1392 dots max. (58 seg x 24 com), 1/1 to 1/24 duty
ML610Q429: 512 dots max. (64 seg x 8 com) , 1/1 to 1/8 duty
— 1/3 or 1/4 bias (built-in bias generation circuit)
— Frame frequency selecable (approx. 32Hz, 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)

e 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
— Reset by the watchdog timer (WDT) overflow

e 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 (2M/500kHz)

Built-in PLL oscillation (8.192 MHz +TBD%), 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

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

e Guaranteed operating range

— Operating temperature: —20°C to 70°C
— Operating voltage: Vpp = 1.1V to 3.6V
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e Product name — Supported Function
The line-up of the ML610Q428 and the ML610Q429 is below.

- Chip (Die) - ROM type t:)nﬁ);;i;itllll%e Product availability
ML610Q428-xxxWA Flash ROM -20°C to +70°C Yes
ML610Q429-xxxWA Flash ROM -20°C to +70°C Yes

-1 28]:8;5 l_astic ROM type t:)nﬁ);?:;%e Product availability
ML610Q428-xxxTB Flash ROM -20°C to +70°C Yes
ML610Q429-xxxTB Flash ROM -20°C to +70°C Yes

xxx: ROM code number (xxx of the blank product is NNN)
Q:Flash ROM version
WA: Chip
TB: TQFP
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1.2 Configuration of Functional Blocks

1.2.1 Block Diagram of ML610Q428

ML610Q428/ML610Q429 User’s Manual

Chapter 1 Overview

CPU (nX-U8/100)
EPSW1~3 Grea | [_ELR1~3 ] [ECSRi~3]
PSW 0~15 | [ IR | | DSR/CSR |
Timing ALU | EA | | Pe |
Controller | sp | Program
BUS Memory ——
: Instruction Instruction Controller (Flash) Vee
On-Chip Decoder Register 48Kbyte
ICE
Voo Data-bus
Vss
_7)7_ = SCKO*
SSIO e S|NO*
RESET_N— RESET & SOUTo*
TEST—> TEST
e RXDO*
Interrupt — UART TXDO*
XTO Controller
XT1 +—
OSCO* —>
0SCi*+— OSC A=
— SCL*
LSCLK* +—
OUTCLK* +—
VoL
Vopx PWM s PWMO* to PWM2*
X
) Power 2
—
Melody - \DO*
1kHzTC
INO* —> | F1 5%
CS0* [ NMI
ASO" +— e P00 to P03
* 4 e P10 to P11
CRT0*«— RC-ADC 8bit Timer - >
e o | G— o ¢ — GPIO P20 to P22
Clgq* > (e P30 to P35
* — <ty
ast P40 to P47
RT1* +— . .
Display Allocation
RAM 1KByte LCD = COMO to COM23
BLD Driver = SEGO to SEG57
Display RAM
192Byte LCD ey V11, V2, Vi3, Vig
BIAS e C1, C2, C3, C4

FEUL610Q428

Figure 1-1

Block Diagram of ML610Q428
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1.2.2 Block Diagram of ML610Q429

ML610Q428/ML610Q429 User’s Manual
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CPU (nX-U8/100)
EPSW1~3 Grea | [_ELR1~3 | [ECSRi~3]
PSW 0~15 || LR | | DSR/CSR |
Timing ALU | EA | | Pe |
Controller | P | Program
BUS Memory
_ Instruction Instruction Controller (Flash) Ver
On-Chip Decoder Register 48Kbyte
ICE
Voo Data-bus
Vss
_7)7_ e SCKO*
SSIO SINO*
RESET_N— RESET & SouTo”
TEST—{ TEST
[t RXDO*
Interrupt — UART P TXDO*
XT0 Controller
XT1
OSCO* — l—>
0SCi*+— OSC ¢c SDA*
—> SCL*
LSCLK* +—
OUTCLK* +—
VboL
Vbbx PWM s PWMO* to PWM2*
X
) Power :
—
Melody — jmmmp \DO*
1kHzTC
INO* —> Eg
CSO* +— ——NMI
E?.g* ) (= P00 to P08
« < (@ P10 to P11
CRT0* «— RC-ADC 8bit Timer
RTO: AC | g T GPIO = P20 to P22
C"éq* R [e=> P30 to P35
“—] = P40 to P47
2%*4— > PAO to PA5
Display Allocation
RAM 1KByte LCD == COMO to COM7
BLD Driver SEGO to SEG63
Display RAM
192Byte LCD b V1, V2, Vi3, Vg
BIAS p— C1, C2, C3, C4

FEUL610Q428

Figure 1-2 Block Diagram of ML610Q429
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1.3 Pins

1.3.1 Pin Layout

1.3.1.1 Pin Layout of ML610Q428 TQFP Package

P20 T
P21 1]
P22 1]
P40 T
P41
Vep
RESET_N
P44
P45
P46
P47
P30
P31
P34
P32
P33

(NC): No Connection

FEUL610Q428

—T 1 COM19
—T 1 COM17
—T 1 COM13
T 1 COM12
T 1 COM9
—T 1 COM8
T 1 SEG49

96 ) T COM23

95 | [T (NC)

94 | —— COM22
93 | —— Ccom21
92 | —T— COM20
90 | /—— COM18
89

88 | —— COM16
87 | /—— COM15
86 | —— COM14
85

83 | —— COM11
82 | —— COM10
81

79 | /—T— SEG57
78 | —— SEGS56
77 | T SEG55
76 | —I— SEG54
75 | /—T— SEGS53
74 | T SEG52
73 | —T—1 SEGS51
72 | T SEG50
71

70 | T SEG48
69 | T SEG47
68 | 1 SEG46
67 | [T SEG45

91
84
80

ML610Q428

10
1
12
13
14
15
16
17
18
19
20
21
23
24
26
28
29

66 | T SEG44

C3 1
(NC)——1|2

Cc4r—_1 |3
POO |4
PO1C——|5
PO2—1T—]|6
PO3 |7
NMIC—T |8
Vs T 11(9
P10 I

(NC)
P11 1]
Vpp T

COMO —T—]

COM1 1]
COM2 1T
SEGo 1|22
SEG1 ]
SEG2 ]
SEG3 |25
SEG4 1
SEG5 11|27
SEG6 1]
SEG7 1|
SEG8 11|30
SEG9 1 1|31

SEG10 132

COM3 T
COM4 T
COM5 T
COM6 T
COM7 T

Figure 1-3 Pin Layout of ML610Q428 Package

65 SEG43

ML610Q428/ML610Q429 User’s Manual

Chapter 1 Overview

1-7



LAPIS Semiconductor Co.,Ltd.

1.3.1.2 Pin Layout of ML610Q429 TQFP Package

ML610Q428/ML610Q429 User’s Manual
Chapter 1 Overview

MANT~—TODONOULTOAN—OOONOT M

- QO OUOULULULOLULOLOLOLOLWOLSITET S I T

_ 50gmspyonzofifenadaduddddansasng

CZEAA0ADA0aNNDNDNDNDNDNDDNDNDDDDND DN

A A A A A AR A A A A A A A
203y 88588 B0ERRRRERERRARESE5EY
P20 197 64 \ T SEG42
P21 11| 98 63 T 1 SEG41
P22 T 1T 1| 99 62 T 1 SEG40
P40 —1—]|100 61 T 1 SEG39
P41 11| 101 60 T 1 SEG38
Vep T ]| 102 59 | [T SEG37
RESET_N C—T—|103 58 | [T SEG36
Pa4 11| 104 57 | =T SEG35
P45 1] |105 56 T 1 SEG34
P46 T 1|106 55 T 1 SEG33
P47 1| 107 54 | I SEG32
P30 T |108 53 | [T SEG31
P31 || 109 52 | == SEG30
P34 111|110 51 T 1 SEG29
P32 T 1|11 50 T 1 SEG28
P33 T |112 ML61 OQ429 49 |1 SEG27
P35 T 1|113 48 | 1 SEG26
TES 1T (114 47 | [ SEG25
Vpp T [115 46 T 1 SEG24
Vppr || 116 45 T 1 SEG23
Vgs CT1[117 44 | T3 SEG22
Vppox 1| 118 43 | [T SEG21
XTO T 119 42 — T 1 SEG20
XT1 1| 120 41 T 1 SEG19
P42 T | 121 40 |[—T— SEG18
P43 T | 122 39 | [ SEG17
Vi 1| 128 38 || T SEG16
Vi 11124 37 | |=T— SEG15
Vis T 11125 36 | [ SEG14
Vi, 111|126 35 | 1 SEG13
Cc1 | 127 34 | [T SEG12
c2 1 \128 33 )T 1 SEG11
FaoTLoNEe 2T NRIRENRI NN ENER35Y
e R ARk Rk GR ARk ==

B382EESSe0r f2EY2328E 358388580

Z2-0000Z70Z20>55500000 LWL LW WL WWLwwwmo

Qooooooo([)([)(ﬁ(})(})(})(ﬁ(})mmbu)

(NC): No Connection

FEUL610Q428

Figure 1-4 Pin Layout of ML610Q429 Package
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1.3.1.3 Pin Layout of ML610Q428 Chip

Qs 82282l 2 cC 8o 5883 aE8283539232
8350000000 000000 33323232200 0233888
OO O0OO0OO0OO0OO0OO0OLOOUO VODOOVOLOLOVOLO NUVMNNNDNNDNNDNONN NN
M AN — O O 0 I~ © v < M N — O O © ~ O WL T O AN — O D VI~ © W S ™
D O O O 0 O W O O © © © © O r~ r~ ~SreSseSMPS~SS~SS~M~MS © O O © o o ©o
I I A
P20 94 | [ | []| 62 sEGa2
P21 95 | [ | []| 61 SEG4
Pi?) 36 L []| 60 sEG40
P41 9; L []| 59 SEG39
\f’PP o | M [ ]| 58 SEG38
] [ ]| 57 sEG37
RESETN 100 | [ ] = | 56 sea3s
Pat 101 || ]| 55 sEG3s
P:Z ]g; L []| 54 SEG34
P — (]| 53 sSEGS33
P47 104 | [ ] []| 52 sEG32
P3(1) 105 [] [ ]| 51 sSEG31
P31 106 1| | []| 50 SEG30
P34 127 L [ ]| 49 SEG29
Ps2 108 1\ | | []| 48 sEG28
Pa3 109 | [ | [ ]| 47 sEG27
P35 110 | [ ] []| 46 sEG26
TEST 111 | [] = | 45 seazs
VDD HZ L [ ]| 44 sEc2s
VD[S)'S‘ 112 — []| 48 sEG23
N [] []| 42 sEG22
vDDX 115 | [ ] []| 41 sEG21
xto 116 | [] Device Name ] 40 SEG20
xTt 117 | [] ZF8 [ ]| 89 sEGI9
paz 118 | [ ] [ ]| 38 sEGI8
a1 |0 ol
vLt 120 | [ ] 35 SEG15
vz 121 ) [ ] 34 SEG14
v 122 [ []| 33 sears
via 123 D Device Name D 32 SEGI12
R 428" []| a1 sear
c2 125 | [ ] l
Lo -0 Do OO O OO O]
mTN®mswonr~ oo 27 ¥2XILPeRER22IIJIIILLILRIS
8385885 92 78 255222£58533388588¢2
sEee= >8 ©>858383338338886886885 3
Chip size: 2.99 mm x 3.11 mm
PAD count: 125 pins
Minimum PAD pitch: 80 um
PAD aperture: 70 um x 70 pm
Chip thickness: 350 pm

Voltage of the rear side of chip: Vgg level

Figure 1-5 Dimensions of ML610Q428 Chip

Note:

Figure 1-5 is an image figure of the order of PAD, and it differs from an actual image. Refer to the PAD coordinate for
detailed arrangement.

A chip angle can be checked by the distinguishing mark of three figures.
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1.3.1.4 Pin Layout of ML610Q429 Chip

o382 CBBIRIoBIITITSLTR

588323292 2202222 SRCRERER2R2R2RS

[ o Wy n Y n Y o I o I o Y MY o R o O 7 B 7 B 7 I 7 B 7 B 7 N 7 B 7 B 75 B 7 B 7 B 75 B 75 B 7 B B B T B RNV B 7 I 7}

8558385883 I3x8RR RRRINRYRRSBE88333

CIEE e CIE e e e e e
P20 94 | [ ] []]| 62 sEG42
Pai 95 | [ ] []] 61 sEGa
P2 96 | [ ] []| 60 sEG40
Pao 97 | [ ] []| 59 sEG39
Pa1 o8 | [ ] []| 58 sEG38
vep 99 | [ ] [ ]| 57 SEG37
RESETN 100 | [ ] = | s sea3s
Paa 101 | [ ] [ ]| 55 sEG3s
Pas 102 | [ ] [ ]| 54 sEG34
Pag 103 | [ ] 53  SEG33
Pa7 104 | [ ] []| 52 sEG32
Pa0 105 | [ ] []| st sEGst
Pat 106 | [ ] [ ]| s0 sEG30
Pas 107 | [ ] []| 49 SEG29
Paz 108 | [ | [ ]| 48 sEaes
P33 109 | [ ] ]| 47 seGz7
P& 110 | [ ] ]| 46 sea2s
TEST 111 | [ ] (]| 45 seczs
voo 112 | [] []| 44 sEG24
vobL 113 | [ ] (]| 48 seczs
vss 114 | [ ] []| 42 SsEG22
vDDX 115 | [ ] = | a1 secor
x10 116 | ] pevice Name ]| 40 seac2o

8 — ” ” —
X1t 17 | [] ZF8 [ ]| 3 sEGI9
P4z 118 | [ ] [ ]| 88 sEats
Paz 119 | [ ] [ ]| 87 seai7
w o | | o
vz 12t [ ] [ ]| 34 seci4
v 122 [ ]| 33 sea1s
via 123 | [ Device Name ] 32 SEGI2
or 124 [ ] 429" ]| st seart
c2 125 |[ ] l =
CIEEEEEE) - e e

mTNoTwon~ oo 27 ¥2FILLRE22IJIILILIIIS
8385882 82 3 S553238253633388383%
reee= >% %>88838383333BBBEEEEEE66 3
Chip size: 2.99 mm x 3.11 mm
PAD count: 125 pins
Minimum PAD pitch: 80 pum
PAD aperture: 70 pm x 70 um
Chip thickness: 350 pm

Voltage of the rear side of chip: Vg level

Figure 1-6 Dimensions of ML610Q429 Chip

Note:

Figure 1-6 is an image figure of the order of PAD, and it differs from an actual image. Refer to the PAD coordinate for
detailed arrangement.

A chip angle can be checked by the distinguishing mark of three figures.

FEUL610Q428 1-10



LAPIS Semiconductor Co. Ltd. ML610Q428/ML610Q429 User’s Manual
Chapter 1 Overview
1.3.1.5 Pad Coordinates of ML610Q428 Chip

Table 1-1 Pad Coordinates of ML610Q428
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 C3 -1225 | -1449 44 SEG24 1389 -200 87 COM17 -705 1449
2 C4 -1145 | -1449 45 SEG25 1389 -120 88 COM18 -785 1449
3 P00 -1055 | -1449 46 SEG26 1389 -40 89 COM19 -865 1449
4 PO1 -975 | -1449 47 SEG27 1389 40 90 COM20 -945 1449
5 P02 -895 | -1449 48 SEG28 1389 120 91 COom21 -1025 | 1449
6 P03 -815 | -1449 49 SEG29 1389 200 92 com22 -1105 | 1449
7 NMI -735 | -1449 50 SEG30 1389 280 93 com23 -1185 | 1449
8 VSS -605 | -1449 51 SEG31 1389 360 94 P20 -1389 | 1270
9 P10 -525 | -1449 52 SEG32 1389 440 95 P21 -1389 | 1190
10 P11 -365 | -1449 53 SEGS3 1389 520 96 P22 -1389 | 1110
11 VDD -285 | -1449 54 SEG34 1389 600 97 P40 -1389 | 1030
12 COMO -185 | -1449 55 SEG35 1389 680 98 P41 -1389 | 950
13 COM1 -105 | -1449 56 SEG36 1389 760 99 VPP -1389 | 870
14 COMm2 -25 -1449 57 SEG37 1389 840 100 RESET_N | -1389 790
15 COM3 55 -1449 58 SEG38 1389 920 101 P44 -1389 710
16 COM4 135 -1449 59 SEG39 1389 | 1000 102 P45 -1389 | 630
17 COM5 215 -1449 60 SEG40 1389 | 1080 103 P46 -1389 | 550
18 COM®6 295 -1449 61 SEG41 1389 | 1160 104 P47 -1389 | 470
19 COom7 375 -1449 62 SEG42 1389 | 1240 105 P30 -1389 | 390
20 SEGO 455 -1449 63 SEG43 1255 | 1449 106 P31 -1389 | 310
21 SEG1 535 -1449 64 SEG44 1175 | 1449 107 P34 -1389 | 230
22 SEG2 615 -1449 65 SEG45 1095 | 1449 108 P32 -1389 150
23 SEGS3 695 -1449 66 SEG46 1015 | 1449 109 P33 -1389 70
24 SEG4 775 -1449 67 SEG47 935 1449 110 P35 -1389 -10
25 SEG5 855 -1449 68 SEG48 855 1449 111 TEST -1389 -90
26 SEG6 935 -1449 69 SEG49 775 1449 112 VDD -1389 | -170
27 SEG7 1015 | -1449 70 SEG50 695 1449 113 VDDL -1389 | -250
28 SEG8 1095 | -1449 71 SEG51 615 1449 114 VSS -1389 | -330
29 SEG9 1175 | -1449 72 SEG52 535 1449 115 VDDX -1389 | -410
30 SEG10 1255 | -1449 73 SEG53 455 1449 116 XTO -1389 | -490
31 SEG11 1389 | -1240 74 SEG54 375 1449 117 XT1 -1389 | -650
32 SEG12 1389 | -1160 75 SEG55 295 1449 118 P42 -1389 | -730
33 SEG13 1389 | -1080 76 SEG56 215 1449 119 P43 -1389 | -810
34 SEG14 1389 | -1000 77 SEG57 135 1449 120 VL1 -1389 | -905
35 SEG15 1389 -920 78 COM8 35 1449 121 VL2 -1389 | -985
36 SEG16 1389 -840 79 COM9 -45 1449 122 VL3 -1389 | -1065
37 SEG17 1389 -760 80 COM10 -125 1449 123 VL4 -1389 | -1145
38 SEG18 1389 -680 81 COM11 -205 1449 124 C1 -1389 | -1225
39 SEG19 1389 -600 82 COoM12 -285 1449 125 c2 -1389 | -1305
40 SEG20 1389 -520 83 COM13 -365 1449
41 SEG21 1389 -440 84 COM14 -465 1449
42 SEG22 1389 -360 85 COM15 -545 1449
43 SEG23 1389 -280 86 COM16 -625 1449
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