OK1I Semiconductor P son: May 2000
ML 63187B/63189B

4-Bit Microcontroller with Built-in1024-Dot Matrix LCD Driversand Melody Cir cuit,
Operating at 0.9V (Min.)

GENERAL DESCRIPTION

The ML63187B and ML63189B are CMOS 4-hit microcontroller with built-in 1024-dot matrix LCD drivers and
operates at 0.9 V (min.). The ML63187B and 63189B are suitable for applications such as games, toys, watches,
etc. which are provided with an LCD display.

The ML63187B and ML63189B are M6318x series mask ROM-version product of OLMS-63K family, which
employs Oki’s original CPU core nX-4/250.

FEATURES

e Richinstruction set
408 instructions
Transfer, rotate, increment/decrement, arithmetic operations, comparison, logic operations, mask
operations, bit operations, ROM table reference, stack operations, flag operations, branch, conditional
branch, call/return, control

* Rich selection of addressing modes
Indirect addressing of four data memory types, with current bank register, extra bank register, HL register
and XY register
Data memory bank internal direct addressing mode

»  Processing speed
Two clocks per machine cycle, with most instructions executed in one machine cycle
Minimum instruction executiontime  : 61 us (@32.768 kHz system clock)

1 us (@2 MHz system clock)
e Clock generation circuit
Low-speed clock : Crystal oscillation or RC oscillation selected with mask option
(30to 80 kHz)
High-speed clock : Ceramic oscillation or RC oscillation selected with software
(2 MHz max.)
» Program memory space
e« ML63187B : 16 K words
e ML63189B : 32 K words
Basic instruction length is 16 bits/1 word
e Datamemory space
* ML63187B : 1024 nibbles
e ML63189B : 1536 nibbles
e Stack level
Call stack level : 16 levels
Register stack level : 16 levels
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e /O ports
Input ports: Selectable as input with pull-up resistor/input with pull-down resistor/high-impedance
input
Input-output ports. Selectable as input with pull-up resistor/input with pull-down resistor/high-impedance
input

Selectable as P-channel open drain output/N-channel open drain output/CMOS
output/high-impedance output
Can beinterfaced with external peripheralsthat use adifferent power supply than thisdevice uses. V, isthe
power supply pin for ports.
Number of ports:

ML63187B
I nput-output port . 2 ports x 4 bits
ML63189B
Input port . 1 port x 4 bits
I nput-output port . 4 ports x 4 bits
« Melody output
Melody frequency : 52910 2979 Hz
Tone length . 63 types
Tempo : 15 types
Melody data : Resides in the program memory
Buzzer driver signal output : 4kHz
e LCD driver
Number of segments : 1024 Max. (64 SEG x 16 COM)
Duty : 1/1 to /16 duty
Bias . Selectable as 1/4 or 1/5 bias
regulator circuit built-in
Frame frequency : 64 Hz (at 1/16 duty) , 128 Hz (at 1/8 duty ) , 256 Hz (at 1/4 duty) ,
512Hz (at 1/2 duty) , 1024 Hz (at 1/1 duty )
Contrast : A maximum of 16 levels adjustable
Display modes . Selectable s all-ON mode/all-OFF mode/power down mode/normal

System reset function

display mode adjustable contrast.

. System reset by RESET pin (Built-in 2 kHz RESET sampling circuit can be selected by mask option)
. System reset by power-on detection (When not using 2 kHz RESET sampling circuit)
. System reset by detection that low-speed clock has stopped oscillation

Battery check

Low-voltage supply check

The value of the judgment voltageis selected by the software by setting the LD1 and LDO bits of BLDCON.

LD1 LDO Judgment Voltage (V) Remarks
0 0 1.05+0.10 Ta =25°C
0 1 1.20£0.10 Ta =25°C
1 0 1.80 £0.10 Ta =25°C
1 1 2.40 £0.10 Ta =25°C
Power supply backup

Backup circuit (voltage multiplier) enables operation at 0.9 V minimum
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Timers and counter
8-bit timer x 4

Selectable as auto-rel oad mode/capture mode/clock frequency measurement mode

Watchdog timer x 1
100 Hz timer x 1

Measurable in steps of 1/100 sec.
15-bit time base counter x 1

1,2,4,8, 16, 32,64, and 128 Hz signals can be read

Shift register
Shift clock
Datalength

Interrupt sources

ML63187B
External interrupt
Internal interrupt

ML63189B
External interrupt
Internal interrupt

Operating temperature
—20to +70°C

Operating voltage
When backup used

When backup not used

Package:

. 1 xor1/2 x system clock, timer 1 overflow, external clock
. 8hits

D2
;12 (watchdog timer interrupt is a nonmaskable interrupt)

: 3
. 12 (watchdog timer interrupt is a nonmaskable interrupt)

: 09to2.7V

(Operating frequency: 30 to 80 kHz)
1l2to2.7V

(Operating frequency: 300 to 500 kHz)
15t02.7V

(Operating frequency: 200 kHz to 1 MHz)

: 1.8to5.5V

(Operating frequency: 200 kHz to 2 MHz)

Chip (ML63187B: 111 pads, ML63189B: 123 pads): (Product name; ML63187B-xxxWA,

ML63189B-xxxWA)

128-pin plastic QFP (QFP128-P-1420-0.50-K) : (Product name: ML63187B-xxxGA,

ML63189B-xxxXGA)
xxX indicates a code number.
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MASK OPTION

Inthe ML63187B and ML63189B use the mask option to specify the following functions:
. Low-Speeed clock oscillation circuit
Specify the crystal oscillation circuit or the RC oscillation circuit for the low-speed clock oscillation
circuit.
. Reset signal sampling
Specify whether or not the reset signal will be sampled at 2 kHz.
When specifying “will carry out 2 kHz sampling,” hold the RESET pinat a“H” level for 1 msor more.

To use the mask option, assign mask option datain the application program in accordance with the formats bel ow.
The mask option area for each deviceis an application program execution disabled area.

Mask Option Data Assignment Format

Function Mask option area | bit |data Option to be selected

Low-speed clock oscillation circuit 0 |[Crystal oscillation circuit

- N I ... |ML63187B:3FEOH | bit 0 — —
(crystal oscillation circuit/RC oscillation circuit) RC oscillation circuit

Reset signal sampling

1
. 0 |Will carry out 2 kHz sampling
ML63189B:7FEOH | bit 1 1

(will/will not carry out 2 kHz sampling) Will not carry out 2 kHz sampling
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BLOCK DIAGRAM (ML63187B)

corresponding to the signal namesinside I ! from Vp, (power supply for interface).
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BLOCK DIAGRAM (ML 63189B)

An asterisk (*) indicates the port secondary function. T _; indicates that the power is supplied to the circuits
corresponding to the signal namesinside I~ ! from Vp, (power supply for interface).
CPU CORE nX-4/250
| e 1
[} |
[}
: TIMING | cer | [_re 'Z: ROM
i CON- Al 32 KW
| TROL
! [ er | I
[} I
[} I
| o ||
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| RSP MIE |
| TROL |
b T |
I
STACK 'l INSTRUCTION |
CAL : 16-level !'| DECODER |
REG : 16-level I |
e e L L L B LD Tl B el INT
4 o e
L [&——— TMOCAP/TM1CAP* |
RAM <:> N N TIMER > TMOOVF/TM1OVF* |
1536N —-—] 8bitxa [e—— TO2CK* i
e Tisckr ]
INT
RESET—>{ RsT INT189 <:> b k—— scikr |
— SFT  fe—— sINv !
hy D L > sour i
4 > Sour
TSTL—>) TsT L TBC <:> I
TST2 — INT
§ ' wMeLopy Mo
70 N BLD <:> E N————— > mDB
XT1<—] 4y - INT
osc
0sco — 100 HzTC <:> 1 e
0SC1 €&— INT () 'g‘gg; ] P0.0-P03 :
WDT e e pu}

v i
ooH <> ) P9.0-P9.3

Voo —>

BACK | A
cB1 PN V| pf— e} i) PAO-PA3
PORT !
cB2 W "> PB.O-PB.3
\/DD1 E 1

Vyoy < Z’T’_ m PE.0-PE.3

Vops €]
Vpos <—— BIAS ,
Vops <—— \ LCD ) COM1-16
&
NV
C1 DSPR ) SEG0-63
c2

Voo, < L] . Vs
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PIN CONFIGURATION (TOP VIEW) (ML63187B)
59 YIRS LIRINIRSIZTSTYLIC Y
DO OBOOOOOOOOOOOO OOOOO OO0V O
Wow oW ow
NV NN OO NNNNHNOLOOL OO nny nunnn n
N
BN 88 I8 I839595599993858883
(NC)[]2 101[J(NC)
(NC)[]3 1001 (NC)
(NC)[14 991 (NC)
SEG38[ |5 98 ] SEG11
SEG39[ |6 97[ ] SEG10
SEG40[ |7 96[ ] SEG9
SEG41[ |8 95[ ] SEG8
SEG42[ ]9 94 ] SEG7
SEG43[ |10 93[ ] SEG6
SEG44[ |11 92[ ] SEG5
SEG45[ |12 911 SEG4
SEG46 [ 13 901 SEG3
SEG47[ |14 891 SEG2
SEG48[ |15 88 __1SEG1
SEG49[ |16 87 __1SEGO
SEG50 [ 17 86[__]COM8
SEG51[ |18 851 com7
SEG52 [ 19 841 COM6
SEG53 [ 20 83[_1Ccom5
SEG54 [ |21 821 com4
SEG55 [ 22 81[_]com3
SEG56 |23 80[_]comz2
SEG57[ |24 791 com1
SEG58[ |25 78[1PB.3
SEG59 [ |26 77[1PB.2
SEG60 [ 27 76 1PB.1
SEG61[_|28 75[_1PB.0
SEG62 [ 29 74[1PE.3
SEG63[_|30 73[1PE.2
com9 |31 72[]PE.1
COM10 [ 32 71[]PE.O
com11[]33 701 Voo
COM12 [ 34 691 (NC)
(NC) [ 35 681 (NC)
(NC) [ 36 671 (NC)
(NC) [ 37 661 (NC)
(NC) [ 38 651 (NC)
PLFFTLILLTE2B08B3IBBER B3T3 I
JUUUUguubgyibgutbguyuiy
2 :]; 3 8 % 5‘ a‘ “D” 3 B — N % — N 8 5’ 1 OFd Od NQO M
T el § 1 A
O 000 o
128-Pin Plastic QFP
Note: Pins marked as (NC) are no-connection pins which are left open.
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PAD CONFIGURATION (ML63187B)
Pad L ayout
o o 8838
an) ﬁ':'OH 0no O a N I W T O N o >====
DD [a] [a) QO 000 Qow
SSPPLE R8BS 88L805£525598833
NH OO O IO N A0 ONO TN ANTHO O 0 M~
WOONMNNMNNMNNMNNMENNNMNNMNNMNOOOO OVOOOVOOOLWN LW
OOooooooooooooooooooooooooo
O| 56 COM12
Voo 83 | O O| 55 COM11
PEO 84 | O 0| 54 COM10
PE1 85 | O O| 53 COM9
PE2 86 | O 0| 52 SEG63
PE3 87 | O 0| 51 SEG62
PB.0 88 | O 0| 50 SEG61
PB.1 89 | 0O 0| 49 SEG60
PB.2 90 | O 0| 48 SEG59
PB3 91 | O O| 47 SEG58
comM1i 92 | O 0| 46 SEG57
comM2 93 | O Y O| 45 SEG56
COM3 94 | O 0| 44 SEG55
comM4 95 | O ~ 0| 43 SEG54
COM5 96 | O © 0| 42 SEG53
comMe 97 | O (0.0) = 0| 41 SEG52
CoM7 98 | O ' O 00| 40 SEG51
comMs 99 | O = 0| 39 SEG50
SEGO 100 | O = 0| 38 SEG49
SEG1 101 | O 0| 37 SEG48
SEG2 102 | O O| 36 SEG47
SEG3 103 | O 0| 35 SEG46
SEG4 104 | O O| 34 SEG45
SEG5 105 | O 0| 33 SEG44
SEG6 106 | O O| 32 SEG43
SEG7 107 | O 00| 31 SEG42
SEG8 108 | O O| 30 SEG41
SEG9 109 | O 0| 29 SEG40
SEG10 110 | O O| 28 SEG39
SEG11 111 | O 0| 27 SEG38
OOooooooooooooooooooooooooo

ANOIOO MODOHNMNIND ONODNO ANM IO O

A dAdAAd A AN NNN NN N
N IO 0O AN M IO N 0DO HNM SOOI
A AT T AT NNNNNNNNNNOMMO®OOOO
QO0OO0O00 VOOV OVVOLOLVVOLOLOVLOVLOVOOO
Ly LU LU L LU L L L L L) L LU L L L L) L L) L L) L LU L
NDNNNNYL NONNN DNNNNNDNNNNNNNNN

Chip size

Chip thickness
Coordinate origin
Pad hole size

Pad size

Minimum pad pitch

4.238 mm x 4,914 mm

350 pum (280 pm: available as required)

center of chip
100 pm x 100 pm
110 pm x 110 pm
140 pm

Note: The chip substrate voltage is Vsg.
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Pad Coordinates (ML 63187B)

Center of chip: X=0,Y=0

Pad No./Pad Name|X (um)|Y (um) Pad No./Pad Name|X (um)|Y (um) Pad No.| Pad Name | X (um) |Y (um)
SEG12 |-1755|-2311 42 SEG53 | 1969 70 83 Voo -1969| 1895
2 SEG13 |-1615|-2311 43 SEG54 | 1969| 211 84 PE.O -1969| 1755
3 SEG14 |-1474|-2311 44 SEG55 | 1969| 351 85 PE.1 -1969| 1615
4 SEG15 |-1334|-2311 45 SEG56 | 1969| 491 86 PE.2 -1969 | 1474
5 SEG16 |-1193|-2311 46 SEG57 | 1969| 632 87 PE.3 -1969 | 1334
6 SEG17 |-1053|-2311 47 SEG58 | 1969| 772 88 PB.O -1969 | 1193
7 SEG18 | -913|-2311 48 SEG59 | 1969| 913 89 PB.1 -1969 | 1053
8 SEG19 | -772|-2311 49 SEG60 | 1969 | 1053 90 PB.2 -1969( 913
9 SEG20 | -632|-2311 50 SEG61 | 1969 1193 91 PB.3 -1969| 772
10 SEG21 491|-2311 51 SEG62 | 1969 | 1334 92 COM1 -1969| 632
11 SEG22 | -351|-2311 52 SEG63 | 1969 | 1474 93 COM2 -1969| 491
12 SEG23 | -211|-2311 53 COM9 1969 | 1615 94 COM3 -1969| 351
13 SEG24 -70|-2311 54 COM10 | 1969| 1755 95 Com4 -1969| 211
14 SEG25 70|-2311 55 COM11 | 1969| 1895 96 COM5 -1969 70
15 SEG26 211|-2311 56 COM12 | 1969| 2036 97 COM6 -1969( -70
16 SEG27 351|-2311 57 COM13 | 1755| 2311 98 COM7 -1969 | -211
17 SEG28 491|-2311 58 COM14 | 1615| 2311 99 COM8 -1969| -351
18 SEG29 632|-2311 59 COM15 | 1474| 2311 100 SEGO -1969 | —491
19 SEG30 772|-2311 60 COM16 | 1334| 2311 101 SEG1 -1969 | —632
20 SEG31 913|-2311 61 Vss 1193| 2311 102 SEG2 -1969 | —772
21 SEG32 | 1053|-2311 62 Vop1 1053| 2311 103 SEG3 -1969| -913
22 SEG33 | 1193|-2311 63 Voo 913| 2311 104 SEG4 -1969 (-1053
23 SEG34 | 1334|-2311 64 Vops 772| 2311 105 SEG5 -1969 (-1193
24 SEG35 | 1474|-2311 65 Vooa 632| 2311 106 SEG6 —1969 (-1334
25 SEG36 | 1615|-2311 66 Vops 491| 2311 107 SEG7 —1969 (-1474
26 SEG37 | 1755|-2311 67 C1 351| 2311 108 SEG8 —-1969 (-1615
27 SEG38 | 1969 |-2036 68 c2 211| 2311 109 SEG9 -1969 (-1755
28 SEG39 | 1969|-1895 69 Vopu 70| 2311 110 SEG10 | -1969 |-1895
29 SEG40 | 1969 |-1755 70 CB1 -70| 2311 111 SEG11 | -1969 |-2036
30 SEG41 | 1969|-1615 71 CB2 -211| 2311
31 SEG42 | 1969 |-1474 72 Voo —-351| 2311
32 SEG43 | 1969 |-1334 73 VooL —491| 2311
33 SEG44 | 1969|-1193 74 0OscC1 -632| 2311
34 SEG45 | 1969|-1053 75 0OSCo —772| 2311
35 SEG46 | 1969| -913 76 RESET | -913| 2311
36 SEG47 | 1969| -772 77 XT1 |-1053| 2311
37 SEG48 | 1969| —632 78 XTO |-1193| 2311
38 SEG49 | 1969| 491 79 TST1 |-1334| 2311
39 SEG50 | 1969| -351 80 TST2 |-1474| 2311
40 SEG51 | 1969| -211 81 MD -1615| 2311
41 SEG52 | 1969| -70 82 MDB  |-1755| 2311
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PIN CONFIGURATION (TOPVIEW) (ML63189B)
AR LIV IR EEEI8YdS 0w ~oww
QOOOOOOOOOOOOOOOOOOOOO OO OO
W wwwww oo owow o owowow oo
NN N OLOOLOLOL OO nnnnm nn nn
HOO0O0000a0an 00O a oA
O~ OO < MO ANA O DO~ O ™M
norT: S8 S9S 9988335933339 3S8S82S S Semo
SEG30[ |2 1011 SEG3
SEG31[ |3 1001 SEG2
SEG32[ |4 99 ]SEG1
SEG33[ |5 98] SEGO
SEG34[ |6 97[_]coms
SEG35[ |7 961 COM7
SEG36[ |8 95[ ] COM®6
SEG37[ |9 94 ] COM5
SEG38[ |10 93] CcoM4
SEG39[ |11 92[ ] COM3
SEG40[ |12 91[—_1com2
SEG41[ |13 90 Jcom1
SEG42[ |14 89[_]P0.3
SEG43[ |15 88[_]P0.2
SEG44[ |16 87[_1P0.1
SEG45[ |17 86[__1P0.0
SEG46 |18 85[_1P9.3
SEG47[_|19 84 1P9.2
SEG48 [ 20 83 _1P9.1
SEG49[ |21 82 1P9.0
SEG50[ |22 81 _]PA.3
SEG51[ |23 80 _1PA.2
SEG52[ |24 79 1PA.1
SEG53[ |25 78 _1PA.0
SEG54[ |26 77—_1PB.3
SEG55 [ 27 76__1PB.2
SEG56[_|28 75 1PB.1
SEG57[ |29 741PB.O
SEG58[_|30 73[1PE.3
SEG59 [ |31 72[]PE.2
SEG60 [ 32 71[JPE.1
SEG61[ |33 70—1PE.O
SEG62 [ 34 69 1Vpp
SEG63[|35 68[_1(NC)
comMo[]36 67 _1MDB
COM10 |37 66[_1MD
(NC)[] 38 65[_1(NC)
FIFTILILETEIBONBIBBLHBRI8SE 33
AN
2983498 ol -~
5000004888 wEBRsER00FCRG
OCOO0OOLOOO>>>>>>00>00>>000x X X F
128-Pin Plastic QFP
Note: Pins marked as (NC) are no-connection pins which are left open.
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PAD CONFIGURATION (ML 63189B)
Pad L ayout
[ OO MONHO
o NP HM83 . e SS55555 2
|_ |—O\—| P 0w T oOoN o
Q o QN 8 8mm Byt 88558 880000000 O
S SPPRREC0SS00 L8 0SS52 2080008300 O
(V] T OOOONOULSTMANTO OO0 NMNOLUOSM ANH OO NOLD ™
(o] [e)e)NeoNeoXeo ooNeoNoolooRoo oo Rooll o rl il bl Al Dl Dl D ) A (e (el {e (o X (o N o] ©
O OdOoOoOooooooooooooooooooooooooo o
Voo, 93 | O 0| 62 SEG63
° 0| 61 SEG62
PEO 94 O O] 60 SEG61
PE.1 95 | O ML63189B O| 59 SEG60
PE.2 96 O O] 58 SEG59
PE.3 97 O 0| 57 SEG58
PB.0 98 O 0| 56 SEG57
PB.1 99 O 0| 55 SEG56
PB.2 100 O O| 54 SEG55
PB.3 101 O O] 53 SEG54
PA.0O 102 O 0| 52 SEG53
PA.1 103 O O] 51 SEG52
PA.2 104 O Y O] 50 SEG51
PA.3 105 O O 49 SEG50
P9.0 106 | O O| 48 SEG49
P9.1 107 O O| 47 SEG48
P9.2 108 | O (0,0) O| 46 SEG47
P9.3 109 | O ! O| 45 SEG46
P0.0 110 O O| 44 SEG45
PO.1 111 O 0| 43 SEG44
P0.2 112 | O 0| 42 SEG43
P0.3 113 O O| 41 SEG42
COM1 114 O O] 40 SEG41
COM2 115 | O O] 39 SEG40
COM3 116 | O O] 38 SEG39
CcCoM4 117 | O O| 37 SEG38
COM5 118 | O O| 36 SEG37
COM6 119 | O O| 35 SEG36
COM7 120 | O O| 34 SEG35
COM8 121 | O O| 33 SEG34
SEGO 122 | O O| 32 SEG33
SEG1 123 O O] 31 SEG32
O OOO0O0oOOoooooooooooooooooooooo o4
T NOYLereog i ngng aRNR IRENER 8
N M IO ON0VNOTANMNIINONODOANNT LDWON0 OO b
— ® ™
L DOl DOD000000000000000000000 O
0 00NN 0 L LI W WL L L L L Ll e
NNNNNNNNNN NVDNNNN NNNNANN
Chip size 4.81 mm x 5.20 mm
Chip thickness 350 um (280 um: available as required)

Coordinate origin
Pad hole size

Pad size

Minimum pad pitch

center of chip
100 pm x 100 pm
110 pm x 110 pm
140 pm

Note: The chip substrate voltage is Vgg.
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Pad Coordinates (M L 63189B)

Center of chip: X=0,Y=0

Pad No./Pad Name|X (um)|Y (um) Pad No./Pad Name|X (um)|Y (um) Pad No.| Pad Name | X (um) |Y (um)
1 SEG2 |-2259|-2438 42 SEG43 | 2259| -632 83 VoL —772| 2438
2 SEG3 |-1895|-2438 43 SEG44 | 2259 | -491 84 0OsC1 —913| 2438
3 SEG4 |-1755|-2438 44 SEG45 | 2259| -351 85 0OSCo —1053| 2438
4 SEG5 |-1615|-2438 45 SEG46 | 2259| -211 86 RESET | -1193| 2438
5 SEG6 |-1474|-2438 46 SEG47 | 2259| -70 87 XT1 —1334| 2438
6 SEG7 |-1334|-2438 47 SEG48 | 2259 70 88 XTO —1474| 2438
7 SEG8 |-1193|-2438 48 SEG49 | 2259| 211 89 TST1 -1615| 2438
8 SEG9 |-1053|-2438 49 SEG50 | 2259| 351 90 TST2 —1755| 2438
9 SEG10 | -913|-2438 50 SEG51 | 2259| 491 91 MD —1895| 2438
10 SEG11 | -772|-2438 51 SEG52 | 2259| 632 92 MDB —2259| 2438
11 SEG12 | -632|-2438 52 SEG53 | 2259| 772 93 Vopi —2259| 2132
12 SEG13 | -491|-2438 53 SEG54 | 2259| 913 94 PE.O —2259| 1895
13 SEG14 | -351|-2438 54 SEG55 | 2259 1053 95 PE.1 —2259| 1755
14 SEG15 | -211|-2438 55 SEG56 | 2259 1193 96 PE.2 —-2259| 1615
15 SEG16 —70|-2438 56 SEG57 | 2259 1334 97 PE.3 —2259 | 1474
16 SEG17 70|-2438 57 SEG58 | 2259 1474 98 PB.O —2259| 1334
17 SEG18 211|-2438 58 SEG59 | 2259 1615 99 PB.1 —2259 | 1193
18 SEG19 351|-2438 59 SEG60 | 2259| 1755 100 PB.2 —2259| 1053
19 SEG20 491|-2438 60 SEG61 | 2259| 1895 101 PB.3 —-2259| 913
20 SEG21 632|-2438 61 SEG62 | 2259| 2036 102 PA.O —2259| 772
21 SEG22 772|-2438 62 SEG63 | 2259 2176 103 PA.1 —-2259| 632
22 SEG23 913|-2438 63 COM9 | 2259| 2438 104 PA.2 —2259| 491
23 SEG24 | 1053|-2438 64 COM10 | 1895| 2438 105 PA.3 -2259| 351
24 SEG25 | 1193|-2438 65 COM11 | 1755| 2438 106 P9.0 -2259| 211
25 SEG26 | 1334|-2438 66 COM12 | 1615| 2438 107 P9.1 —2259 70
26 SEG27 | 1474|-2438 67 COM13 | 1474| 2438 108 P9.2 -2259| -70
27 SEG28 | 1615|-2438 68 COM14 | 1334| 2438 109 P9.3 —2259| -211
28 SEG29 | 1755|-2438 69 COM15 | 1193| 2438 110 P0.0 —2259| -351
29 SEG30 | 1895|-2438 70 COM16 | 1053| 2438 111 PO.1 —2259| —491
30 SEG31 | 2259|-2438 71 Vs 913| 2438 112 P0.2 —2259| -632
31 SEG32 | 2259|-2176 72 Vop1 772| 2438 113 P0.3 —2259| -772
32 SEG33 | 2259|-2036 73 Vop2 632| 2438 114 COoM1 —2259| -913
33 SEG34 | 2259|-1895 74 Vops 491| 2438 115 COM2 —2259 |-1053
34 SEG35 | 2259|-1755 75 Voos 351| 2438 116 COM3 —2259|-1193
35 SEG36 | 2259|-1615 76 Vops 211| 2438 117 COM4 —2259 |-1334
36 SEG37 | 2259 |-1474 77 C1 70| 2438 118 COM5 —2259 |-1474
37 SEG38 | 2259|-1334 78 c2 —70| 2438 119 COM6 —2259 |-1615
38 SEG39 | 2259|-1193 79 Vopu —211| 2438 120 COM7 —2259 |-1755
39 SEG40 | 2259|-1053 80 CB1 —-351| 2438 121 COM8 —2259 |-1895
40 SEG41 | 2259| -913 81 CB2 —491| 2438 122 SEGO —2259 |-2036
41 SEG42 | 2259| -772 82 Voo —-632| 2438 123 SEG1 —2259 |-2176
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FEDL63187B-06

OKI Semiconductor ML 63187B/63189B
PIN DESCRIPTIONS
The basic functions of each pin of the ML63187B, ML63189B are described in Table 1.
A symbol with a dash (/) denotes a pin that has a secondary function.
Refer to Table 2 for secondary functions.
For type, “—" denotes a power supply pin, “I” aninput pin, “O” an output pin, and “1/O” an input-output pin.
Table 1 Pin Descriptions (Basic Functions)
. Pin No. Pad No. o
Function | Symbol Type Description
ML63187B| ML63189B| ML63187B | ML63189B
Voo 54 56 72 82 — | Positive power supply
Vgg 43 45 61 71 — | Negative power supply
Vob1 44 46 62 72 Power supply pins for LCD bias (internally
Vb2 45 47 63 73 generated)
A/ 46 48 64 74 — | Capacitors (0.1 pF) should be connected
Voos 47 49 65 75 between these pins and Vgg.
Vops 48 50 66 76
c1 49 51 67 77 . Capacnf)r connection pins for LCD bias
generation
A capacitor (0.1 pF) should be connected
c2 50 52 68 8 " | between C1 and C2.
Power Vag 20 69 83 93 . Positive power supply pin for. external interface
Supply (power supply for input, and input-output ports)
Positive power supply pin for internal logic
v 55 57 73 83 . (internally generated)
bDL A capacitor (0.1 pF) should be connected
between this pin and V.
Voltage multiplier pin for power supply backup
v 51 53 69 79 . (internally generated)
DDH A capacitor (1.0 uF) should be connected
between this pin and V.
CB1 50 54 70 80 . PII’IS. tq connect a capacitor for voltage
multiplier
A capacitor (1.0 pF) should be connected
CB2 53 55 1 81 " | between CB1 and CB2.
Low-speed clock oscillation pins
An option for using crystal oscillation or RC
XTO 60 62 78 88 I oscillation is chosen by the mask option.
If the crystal oscillation is chosen, a crystal
should be connected between XT0 and XT1,
and capacitor (Cg) should be connected
Osci- between XT0 and V.
llation XT1 59 61 77 87 O | Ifthe RC oscillation is chosen, external
oscillation resistor (R, ) should be connected
between XTO and XT1.
High-speed clock oscillation pins
0SCo 57 59 S 85 ! A ceramic resonator and capacitors (C,, C,; )
or external oscillation resistor (Ryg,) should be
OSCl1 56 58 & 84 o connected to these pins.
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Table 1 Pin Descriptions (Basic Functions) (continued)
. Pin No. Pad No. o
Function Symbol Type Description
ML63187B | ML63189B | ML63187B | ML63189B
TST1 61 63 79 89 | | Inputpins fortesting -
A pull-down resistor is internally connected to
Test these pins.
TST2 62 64 80 90 I .
The user cannot use these pins.
Reset input pin
Setting this pin to “H” level puts this device
into a reset state.
Then, setting this pin to “L” level starts
executing an instruction from address 0000H.
A pull-down resistor is internally connected to
Reset RESET 58 60 76 86 | S
this pin.
An option of using RESET sampling circuit or
not is chosen by the mask option.
When using RESET sampling circuit, the
system reset mode is entered by holding the
RESET pin at a “H” level for 1 ms or more.
MD 63 66 81 91 O | Melody output pin (non-inverted output)
Melody MDB 64 67 82 92 O | Melody output pin (inverted output)
PO.0/INT5 86 110 4-bit input ports
PO.1/INTS 87 111 Pulljup I.’ESIStOI’ mpqt, puII.-down resistor input,
— — I or high-impedance input is selectable for
P0.2/INT5 88 112 each bit.
P0.3/INT5 89 113 Applied to the ML63189B only.
P9.0 82 106 4-bit input-output ports
P9.1 83 107 In input mode, pull-up resistor input, pull-
P9.2 - 84 - 108 /o down resistor input, or high-impedance input
P9.3 85 109 is selectable for each bit.
PAO 78 102 In output mode, P-channel open drain output,
N-channel open drain output, CMOS output,
PA1 _ 9 _ 103 /o | or high-impedance output is selectable for
PA.2 80 104 each bit.
PA.3 81 105 P9.0 to P9.3 and PA.O to PA.3 are applied to
Port | pg.o/NTO/ the ML63189B only.
TMOCAP/ 75 74 88 98
TMOOVF
PB.1/INTO/
TM1CAP/ 76 75 89 99 /
TM10OVF Vo
PB.2/INTO/
T02CK 77 76 90 100
PB.3/INTO/
T13CK 78 77 91 101
PE.O/SIN 71 70 84 94
PE.1/SOUT 72 71 85 95 /o
PE2/SCLK | 73 72 86 96
PE.3/INT2 74 73 87 97
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OKI Semiconductor ML 63187B/63189B
Table 1 Pin Descriptions (Basic Functions) (continued)
Function | Symbol Pin No. Pad No. Type Description
ML63187B | ML63189B | ML63187B | ML63189B
coM1l 79 90 92 114 LCD common signal output pins
COM2 80 91 93 115
COM3 81 92 94 116
CcCOM4 82 93 95 117
COM5 83 94 96 118
COM6 84 95 97 119
COM7 85 96 98 120
COMS8 86 97 99 121
CcoM9 31 36 53 63 0
COM10 32 37 54 64
COM11 33 39 55 65
COM12 34 40 56 66
COM13 39 41 57 67
CcoM14 40 42 58 68
COM15 41 43 59 69
COM16 42 44 60 70
SEGO 87 98 100 122 LCD segment signal output pins
SEG1 88 99 101 123
SEG2 89 100 102 1
SEG3 90 101 103 2
SEG4 91 103 104 3
LCD SEG5 92 104 105 4
SEG6 93 105 106 5
SEG7 94 106 107 6
SEGS8 95 107 108 7
SEG9 96 108 109 8
SEG10 97 109 110 9
SEG11 98 110 111 10
SEG12 103 111 1 11 @)
SEG13 104 112 2 12
SEG14 105 113 3 13
SEG15 106 114 4 14
SEG16 107 115 5 15
SEG17 108 116 6 16
SEG18 109 117 7 17
SEG19 110 118 8 18
SEG20 111 119 9 19
SEG21 112 120 10 20
SEG22 113 121 11 21
SEG23 114 122 12 22
SEG24 115 123 13 23
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Table 1 Pin Descriptions (Basic Functions) (continued)
Function | Symbol Pin No. Pad No. Type Description
ML63187B | ML63189B | ML63187B | ML631898
SEG25 116 124 14 24 LCD segment signal output pins
SEG26 117 125 15 25
SEG27 118 126 16 26
SEG28 119 127 17 27
SEG29 120 128 18 28
SEG30 121 2 19 29
SEG31 122 3 20 30
SEG32 123 4 21 31
SEG33 124 5 22 32
SEG34 125 6 23 33
SEG35 126 7 24 34
SEG36 127 8 25 35
SEG37 128 9 26 36
SEG38 5 10 27 37
SEG39 6 11 28 38
SEG40 7 12 29 39
SEG41 8 13 30 40
SEG42 9 14 31 41
SEG43 10 15 32 42
SEG44 11 16 33 43
LCD SEG45 12 17 34 44 o
SEG46 13 18 35 45
SEG47 14 19 36 46
SEG48 15 20 37 47
SEG49 16 21 38 48
SEG50 17 22 39 49
SEG51 18 23 40 50
SEG52 19 24 41 51
SEG53 20 25 42 52
SEG54 21 26 43 53
SEG55 22 27 44 54
SEG56 23 28 45 55
SEG57 24 29 46 56
SEG58 25 30 47 57
SEG59 26 31 48 58
SEG60 27 32 49 59
SEG61 28 33 50 60
SEG62 29 34 51 61
SEG63 30 35 52 62
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Table 2 shows the secondary functions of each pin of the ML63187B, ML63189B.
Table 2 Pin Descriptions (Secondary Functions)
. Pin No. Pad No. o
Function Symbol Type Description
ML63187B | ML63189B | ML63187B | ML63189B
PB.O/INTO 75 74 88 98 External O interrupt input pins
The change of input signal level causes an
PB.1/INTO 76 75 89 99 | interrupt to occur.
PB.2/INTO 77 76 90 100 The Port B Interrupt Enable register
(PBIE) enables or disables an interrupt for
PB.3/INTO 78 77 91 101 each bit.
External 2 interrupt input pin
External PE.3/INT2 74 73 87 97 | The change of input signal level causes an
Interrupt interrupt to occur.
PO.0/INTS 86 110 External 5 interrupt input pins
The change of input signal level causes an
PO.1/INTS 87 111 interrupt to occur.
— _ | .
PO.2/INTS 88 112 The Port 0 I.nterrupt E.nable register (POIE)
enable or disable an interrupt for each bit.
PO.3/INT5 89 113 Applied to the ML63189B only.
PB.O/TMOCAP 75 74 88 98 | Timer O capture input pin
Capture
PB.L/TM1CAP 76 75 89 99 | Timer 1 capture input pin
PB.0O/TMOOVF 75 74 88 98 O | Timer O overflow flag output pin
PB.1J/TM10OVF 76 75 89 99 O | Timer 1 overflow flag output pin
Timer External clock input pin for timer 0 and
PB.2/T02CK 77 76 90 100 | .
timer 2
External clock input pin for timer 1 and
PB.3/T13CK 78 77 91 101 I .
timer 3
PE.O/SIN 71 70 84 94 | Shift register receive data input pin
Shift PE.1/SOUT 72 71 85 95 O | Shift register transmit data output pin
Register Shift register clock input-output pin
PE.2/SCLK 73 72 86 96 1/0 | Clock output when this device is used as a
master processor.
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ABSOLUTE MAXIMUM RATINGS

(Vss=0V)
Parameter Symbol Condition Rating Unit
Power Supply Voltage 1 Vop1 Ta=25°C -0.3t0 +1.6 \%
Power Supply Voltage 2 Vo2 Ta=25°C -0.3t0 +2.9 \%
Power Supply Voltage 3 Vops Ta=25°C -0.3t0 +4.2 \%
Power Supply Voltage 4 Vo Ta=25°C -0.3t0 +5.5 \%
Power Supply Voltage 5 Vops Ta=25°C -0.3t0 +6.8 \%
Power Supply Voltage 6 Voo Ta=25°C -0.3t0 +6.0 \%
Power Supply Voltage 7 Voo Ta =25°C -0.3t0 +6.0 \%
Power Supply Voltage 8 Vopn Ta=25°C -0.3t0 +6.0 \%
Power Supply Voltage 9 Vool Ta=25°C -0.3t0 +6.0 \%
Input Voltage 1 Vi Vpp Input, Ta = 25°C -0.3t0 Vpp+0.3 \Y
Input Voltage 2 V2 Vpp, Input, Ta = 25°C —0.3 t0 Vpp, +0.3 \%
Output Voltage 1 Vour1 Vpp; Output, Ta = 25°C —0.3t0 Vpp, +0.3 \Y
Output Voltage 2 Vours Vppe Output, Ta = 25°C —0.3 t0 Vpp, +0.3 \%
Output Voltage 3 Vours Vpps Output, Ta = 25°C —0.3t0 Vpp; 0.3 \%
Output Voltage 4 Voura Vpps Output, Ta = 25°C —0.3t0 Vpp,+0.3 \Y
Output Voltage 5 Vours Vpps Output, Ta = 25°C —0.3t0 Vpps +0.3 \%
Output Voltage 6 Vours Vpp Output, Ta = 25°C -0.3t0 Vp+0.3 \Y
Output Voltage 7 Vourr Vpp Output, Ta = 25°C —0.3 to Vpp, +0.3 \%
Output Voltage 8 Vours Vppn Output, Ta = 25°C —0.3t0 Vppy +0.3 \Y
Storage Temperature Tsra — —55 to +150 °C

18/36



FEDL63187B-06

OKI Semiconductor ML 63187B/63189B
RECOMMENDED OPERATING CONDITIONS
* When backup isused
(Vss=0V)
Parameter Symbol Condition Range Unit
Operating Temperature Top — —-20to +70 °C
) Voo — 0.9to 2.7 \Y,
Operating Voltage
Voo — 0.9t05.5 v
Crystal Oscillation Frequency fer C;=51t025pF 32.768 t0 76.8 kHz
o Ros. = 1.0 MQ 36 +30%
tcr’:;::::yd RC Oscillation frost Roe = 1.1 MQ 33 +30% KHz
Ros = 1.2 MQ 30 +30%
Vpp=091t01.2V Not applied
Ceramic Oscillation Frequency fem Vpp=1.21t02.7V 300k to 500k Hz
Vpp=15t02.7V 200k to 1M
Vpp=09t0 1.2V Not applied
High-speed RC Oscillation ; Rosy = 400 kQ 200k +30% Hy
Frequency ROS | Vpp=1.210 2.7 V | Rygy = 100 kQ 700k +30%
Rosn = 75 kQ 1M +30%
« When backup is not used
(Vss=0V)
Parameter Symbol Condition Range Unit
Operating Temperature Top — —-20to +70 °C
_ Voo — 1.8t05.5
Operating Voltage \%
Voo — 1.81t05.5
Crystal Oscillation Frequency fer Cs;=51t025pF 32.768 to 76.8 kHz
o Ros. = 1.0 MQ 36 £30%
Low-Speed RC Oscillation frou Roe = 1.1 MO 33 £30% KHz
Frequency
Ros = 1.2 MQ 30 +30%
Ceramic Oscillation Frequency fem Vpp=1.8t055V 200k to 2M Hz
Rog = 100 kQ 700k +30%
High-speed RC Oscillation ¢ Vpp=1.81055V | Rogy =75 kQ 1M £30% Hz
Frequency ROSH Rosy = 51 kQ 1.35M +30%
Vpp=1.810 3.5V, Rygy = 30 kQ 2M +30%
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« Typical characteristics of low-speed RC oscillation
When backup is used/backup is not used (Vpp = Vpp = 1.5 V/Vpp =Vpp =3.0V)

Reference data |

1000

fROSL [kHZ]

100

10
100 1000 10000
Rost [kQ]

« Typical characteristics of high-speed RC oscillation
When backup isused (Vpp = Vpp = 1.5V)

Reference data

10000

fROSH [kHZ]

1000 -

100
10 100 1000

Rost [kQ)]
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OKI Semiconductor ML 63187B/63189B
« Typical characteristics of high-speed RC oscillation
When backup isnot used (Vpp = Vpp = 3.0V)
Reference data
10000
N
T
X,
N
1000 ™
N
100
10 100 1000
Rosn [kQ]
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OKI Semiconductor

FEDL63187B-06

ML 63187B/63189B

ELECTRICAL CHARACTERISTICS

DC Characteristics (1)

(Mpp = Vpp =0.9t0 5.5V, Vgg =0V, Ta = -20 to +70°C unless otherwise specified)

Mea-
Parameter Symbol Condition Min. Typ. Max. Unit | suring
Circuit
Vpp, Voltage Vppe | 1/5 bias, 1/4 bias (Ta = 25°C) 1.7 1.8 1.9 Vv
VDDZ_ Vpltage Temperature Voo, o o a o -
Deviation
Vpp: Voltage Vo1 1/5 bias, 1/4 bias Typ. — 0.1 | 1/2 x Vpp, | Typ. + 0.1 \%
1/5 bias Typ. - 0.3 | 3/2xV, Typ. + 0.3
Vpps Voltage Vios ' yp ooz | TYP v
1/4 bias (connect Vppzand Vpp,) | Typ. — 0.2 Vo2 Typ. + 0.2
1/5 bias Typ.—0.4 | 2xV, Typ. + 0.4
Vpp4 Voltage Vona : yp ooz | TYP v
1/4 bias Typ. —0.3 | 3/2 x Vpp, | Typ. + 0.3
1/5 bias Typ.—0.5 | 5/2xV, Typ. + 0.5
Vpps Voltage Vpps - P ooz | P \
1/4 bias Typ.—0.4 | 2xVpp, |Typ.+0.4
High-speed clock oscillation
stopped 2.8 — 3.0 \
Vpon Voltage (Backup used) | Vppy Vep =15V
High-speed clock oscillation
(Ceramic oscillation, 1 MHz) 2.0 — 2.7 \%
Vpp=15V
High-speed clock oscillation 10 15 20 Y
stopped
Voo Voltage VoL - -
High-speed clock oscillation 12 . 55 v
(Vop=1.2t05.5V) ' ' 1
Crystal Oscillation Start v Oscillation start time: 12 o o v
Voltage STA within 5 seconds :
Crystal Oscillation Hold v Backup 0.9 — — \Y
Voltage How Backup not used 1.7 — — v
Crystal Oscillation Stop
Detect Time Tsrop - 0.1 - 5.0 ms
Externgl Crystal Oscillator Ce . 5 . o5 bF
Capacitance
Interngl Crystal Oscillator C, . 20 o5 30 bF
Capacitance
| ) " CSA2.00MG
Extern_a Ceramic Oscillator Crox (Murata MFG.-make) used — 30 — pF
Capacitance '
Vpp=3.0V
Internal RC Oscillator
Capacitance Cos - 8 12 16 PF
Vpp=1.5V 0 — 0.4 \Y
POR Voltage Vpor1
Vpp=3.0V 0 — 0.7 \Y
Vpp=1.5V 12 — 15 \Y
Non-POR Voltage Vpor2
Vpp=3.0V 2.0 — 3.0 \Y
LD1=1,LD0=1, Ta=25°C 2.30 2.40 2.50
LD1=1,LD0=0, Ta=25°C 1.70 1.80 1.90
BLD Judgment Voltage Vaipe \
LD1=0,LD0=1, Ta=25°C 1.10 1.20 1.30
LD1=0,LD0=0, Ta=25°C 0.95 1.05 1.15
Vgipc =240V (LD1=1,LD0=1) — -3.5 —
BLD Judgment Voltage Veoc =1.80V (LD1 =1, LDO =0) — —2.3 — )
- AV, pe mv/°C
Temperature Deviation Vgipe =1.20V (LD1 =0, LDO = 1) — -1.6 —
Vgipc = 1.05V (LD1 =0, LDO = 0) — -1.2 —
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Notes:1. “T4op” indicates that if the crystal oscillator stops over the value of Tgop, the system reset

occurs.
2. "POR” denotes Power On Reset.
3. “Vpor:" indicates that POR occurs when V, falls from Vpp, to Vpor;, and again rises up to Vpp.
4. “Vpog,' indicates that POR does not occur when Vp, falls from Vp to Vpor, @and again rises up

to Vpp.
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ML 63187B/63189B

DC Characteristics (2)

» When backup isused
(32.768 kHz crystal is used for the low-speed clock, Vpp = Vpp, = 1.5V, Vg =0V, 1/5 bias,
LCD contrast (DSPCNT) = OH, Ta = —20 to +70°C unless otherwise specified)

Mea-
Parameter Symbol Condition Min. | Typ. | Max. | Unit | suring
Circuit
CPU is in HALT state. | Tg = —20to +50°C | — 5 6.5
Supply Current 1 lob1 (High-speed clock HA
oscillation stopped) Ta=-20t0 +70°C | — 5 10
CPU is in HALT state. .
LCD is in Power Down | 1@ =-2010+50°C | — | 4 >
Supply Current 2 lob2 mood. A
(High-speed clock | 13- _opt0+70°Cc | — | 4 | 8
oscillation stopped)
- - 1
s remenst | ra=-zwovsoc | — | 16 | 19
W- illation.
Supply Current 3 lobs ) HA
High-speed clock
(High-sp Ta=-201t0+70°C | — | 16 | 20
oscillation stopped)
CPU is in operation at high-speed oscillation
Supply Current 4 lopa (approx. 700 kHz RC oscillation, — | 800 | 1000 | pA
Rosy = 100 kQ )
Supply Current 5 looe CPU is in operation at high-speed oscillation — | 700 | 850 | pa

(Ceramic oscillation, 1 MHz)

« When backup is not used

(32.768 kHz crystal is used for the low-speed clock, Vpp = Vpp, = 3.0 V, Vg =0V, 1/5 bias,
LCD contrast (DSPCNT) = OH, Ta = —20 to +70°C unless otherwise specified)

Mea-
Parameter Symbol Condition Min. | Typ. | Max. | Unit | suring
Circuit
CPUisin HALT state. | T =—20to +50°C | — | 2.2 3
Supply Current 1 lop1 (High-speed clock HA
oscillation stopped) Ta=-20to+70°C | — | 2.2 5
CPU is in HALT state. .
LCD is in Power Down | 12 =-2010+50°C | — | 1.8 | 2.5
Supply Current 2 lob2 mood. A
(High-speed clock | 15 = _opt0+70°Cc | — | 1.8 | 4
oscillation stopped)
oot | a=—mwsoe| — 75| o | [
W- illation.
Supply Current 3 Iobs ) HA
High-speed clock
(High-sp Ta=-20t0+70°C | — | 75 | 12
oscillation stopped)
CPU is in operation at high-speed oscillation
Supply Current 4 lopa (approx. 700 kHz RC oscillation, — | 550 | 700 | pA
Rosy = 100 kQ )
Supply Current 5 looe CPU is in operation at high-speed oscillation — | 850 | 1000 | pa

(Ceramic oscillation, 2 MHz)
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DC Characteristics (3)

(Voo = Voo = Vppr = 3.0V, Vpp, = 1.1V, Vi, = 2.2V, Vs =33V, Vp, =44V,
Vpps = 5.5V, Ta = -20 to +70°C unless otherwise specified)

Mea-
Parameter Symbol Condition Min. | Typ. | Max. | Unit | suring
Circuit
Output Current 1 Vo =15V 25| -14 | -0.4 | mA
EEQA'_% ttc; ';i_?g; lowt | Vo = Vo — 0.5V | Voo =3.0V 6.0 | -35 | -1.0 | mA
(PB.O to PB.3) Vpp = 5.0V -85 | 50| -1.5 | mA
(PE.O to PE.3) Voo =1.5V 0.4 14 | 25 | mA
los | Vos =05V Voo =3.0V 10 | 30 | 60 | mA
Voo =5.0V 15 | 37 | 85 | mA
Output Current 2 Vpp =15V -40 | -20 | -0.5 | mA
(MD, MDB) lowe | Vorz = Vop— 0.7V | Vpp=3.0V -110 | -6.0 | —2.0 | mA
Voo = Voou =5.0V | -140 | —9.0 | —4.0 | mA
Voo = 1.5V 05 | 20 | 40 | mA
los | Vo, =07V Voo =3.0V 20 | 55 | 11.0 | mA
Voo =Voou =50V | 40 | 7.0 | 140 | mA
Output Current 3 lons Vous = Vpps — 0.2 V (Vpps level) — — -4 A
(SEGOto lorvs | Vorms = Vops + 0.2V (Vpp, level) 4 - - HA
SEG63) lormss | Vormss = Vops = 0.2 V (Vpp, level) —_ —_ —4 HA
(COM1to
COM16) loms Vomrs = Vops + 0.2 V (Vpps level) 4 —_ —_ HA
lowrss | Vomnas = Vops — 0.2 V (Vpps level) - - -4 HA 9
loms Voms = Vopz + 0.2V (Vpp, level) 4 —_ —_ HA
lomss | Vomss = Vopy = 0.2V (Vi level) - - -4 HA
loms Vouwms = Vops + 0.2V (Vpp, level) 4 —_ —_ HA
lomss | Voumss = Vops = 0.2V (Vpp, level) - - -4 HA
lois | Vous = Vsg + 0.2 V (Vg level) 4 — | — | pA
Output Current 4 | Vonar = Voou—0.5V | Vpp =Vppy=3.0V | =25 | -1.3 | -025| mA
(0scy) ORI (RC oscillation) Voo =Vppy =50V | =35 | =1.7 | 0.5 | mA
| Vour = 0.5V Voo = Vpoy =30V | 025 | 1.5 | 25 | mA
O4R 1 (RC oscillation) Vpp=Vppy =50V | 05 | 1.8 | 35 | mA
| Vonae = Voou—0.5V | Vpp =V =3.0V | =500 | =250 | —100 | pA
Of4C 1 (ceramic oscillation) | Vpp = Voo =5.0V | 800 | =350 | —200 | pA
| Vo =05V Voo = Voo =3.0V | 200 | 500 | 800 | WA
ot | (ceramic oscillation) | Vip = Vppy =5.0V | 400 | 700 | 1000 | pA
Output Leakage
Current loon Vou = Voo — — 0.3 HA
(P9.0 to P9.3)*
(PA.0 to PA.3)*
(PB.O to PB.3) loo. | VoL = Vss 03| — | — | pA
(PE.O to PE.3)

*: Applied to the ML63189B only.
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DC Characteristics (4)

(Voo = Voo = Vppr = 3.0V, Vpp, = 1.1V, Vi, = 2.2V, Vs =33V, Vp, =44V,
Vpps = 5.5V, Ta = -20 to +70°C unless otherwise specified)

Mea-
Parameter Symbol Condition Min. | Typ. | Max. | Unit | suring
Circuit
Input Current 1 VY Vo =15V 2 20 45 HA
(P0.0 to PO.3)* (. ( 0;1 - Dﬁ' 4 up) Vpp = 3.0V 30 | 120 | 260 | pA
* when pulled u
(P9.0t0 P9.3) P PV, =50V 70 | 350 | 650 | pA
(PA.0 to PA.3)*
(PBO to PB3) V.=V VDDI =15V —-45 -20 -2 HA
(PE.Oto PE.3) s s Voo = 3.0V —260 |-120 | =30 | pA
(when pulled up)
Voo = 5.0V —650 | -350 | —70 | MA
Lz Vi1 = Vpp (in @ high impedance state) 0 — 1 HA
li1z V,; = Vg (in a high impedance state) -1 — 0 HA
Input Current 2 | Vi, = Vg Vpp =Vppy=3.0V | =350 | =170 | -30 HA
(OSCO) 2| (when pulled up) Vo = Voo =5.0V | =750 | —450 | =200 | pA
lizr V2r = Vopu (RC oscillation) 0 — 1 HA
lior V.= = Vss (RC oscillation) -1 — 0 MA 3
| Ve = Voo Voo =Voor=3.0V | 05 | 1.8 | 40 | pA
ee (ceramic oscillation) | Vpp = Vo, =5.0V 3 6 10 HA
| Ve = Vss Voo =Voor=3.0V | 40 | -1.8 | -0.5 | pA
"2¢ | (ceramic oscillation) | Vpp =Vpoy =50V | -10 | -6 | -3 | pA
Input Current 3 Vpp =15V 10 180 | 350 HA
(RESET) s | Vies = Voo Vpp = 3.0V 150 | 1100 | 2400 | pA
Voo =Vppy=5.0V | 05 | 27 | 50 | mA
I Vis = Vss -1 —_ 0 HA
Input Current 4 Vpp =15V 50 750 | 1500 | pA
(TST1, TST2) s | Vi = Voo Vpp = 3.0V 05 | 30 | 55 | mA
Voo =Vpoy =50V | 20 | 65 | 11.0 | mA
hia Vi = Vss -1 — 0 HA

: Applied to the ML63189B only.
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DC Characteristics (5)

(Voo = Voo = Vppr = 3.0V, Vpp, = 1.1V, Vi, = 2.2V, Vs =33V, Vp, =44V,
Vpps = 5.5V, Ta = -20 to +70°C unless otherwise specified)

Parameter Symbol Condition Min. | Typ. | Max. | Unit Mea_lsur_lng
Circuit
Input Voltage 1 Vpp =15V 1.2 — 15 \Y,
(P0.0 to P0.3)* Vi Voo = 3.0V 24 | — | 30| V
*
(P9.0t0 P9.3) Vo =5.0V 40 | — | 50 | v
(PA.0 to PA.3)*
(PB.O to PB.3) Vop =15V — |03V
(PE.O to PE.3) Vi Voo = 3.0V — 0.6 \Y
Vpp = 5.0V — 10| Vv
Input Voltage 2 v Vpp = Vppy =3.0V 2.4 — 3.0 \Y,
(0sC0) 2 Voo = Voo = 5.0 V 40 | — | 50 | V
v Vo = Vppy = 3.0V 0 — 0.6 \
-2 Vpp = Vo = 5.0 V 0 — 10| Vv
Input Voltage 3 Vpp =15V 13| — 15 \%
(RESET, TST1, TST2) | v, Vpp =3.0V 24| — | 30| V .
Vpp = 5.0V 40 | — | 50 | V
Voo = 1.5V 0 — | 015 | Vv
Vs Vpp = 3.0V 0 — |06 | V
Vpp = 5.0V 0 — 10| Vv
Hysteresis Width 1
Voo =15V 0.05| 0.1 0.3 \%
(P0.0 to PO.3)* po!
(P9.0 to P9.3)* _
(PA.0 to PA.3)* AVy, Vpp = 3.0V 02 | 05| 10 | V
(PB.0 to PB.3)
(PE.O to PE.3) Vpp =5.0V 0.25 | 1.0 1.5 \%
Hysteresis Width 2 Vpp =15V 0.05 | 0.1 0.3 \Y,
(RESET, TST1, TST2) | AV, Vpp = 3.0V 02 | 05 | 10 | V
Voo = 5.0V 025| 1.0 | 1.5 | V
Input Pin Capacitance
(P0.0 to PO.3)*
(P9.0 to P9.3)*
(PA.O to PA.3)* Cin 5 | PR 1
(PB.O to PB.3)
(PE.O to PE.3)

*: Applied to the ML63189B only.
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Measuring circuit 1

[ CB1 XTOl——
Ch12 @*2
o2 XT1——(@)
| Ci1
Ci12
T e
" (1)o——0SCo
(2)—0sc1
Vss Voo Voo Voor  Vobz  Vobz  Voba  Vobs  Voon  VooL

Cd%@%cr%u l—é

C4,Cs,Ce,Cq,Ce,Ci1,C12 : 0.1pF

Ch,Cba12  1uF

Co : 15pF

Cuo : 30 pF

Cu : 30 pF

Ceramic Resonator : CSA2.00MG (2 MHz)

CSB1000J (1 MHz)
(Murata MFG-.make)

*1 RC Oscillator *2 RC Oscillator
Z @ ® :
RosH RosL
@ @)
Ceramic Oscillator Crystal Oscillator
Cuo Ce
= Ceramic Resonator Crystal ==

1@
Cu
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M easuring circuit 2

*3
Vo ] T
' ——-o0
|
| |
|
2| ®
i | INPUT OUTPUT '
| |
i Ll
| —© 1
|
V, o—» :
* VSS \jliD \jliDI Vfl sz VJD:)S Vf4 st leiDH Vfl.
*2 Input logic circuit to determine the specified measuring conditions.
*3 Measured at the specified output pins.
M easuring circuit 3
VIH
! ———o Waveform
! i Monitoring
*4 : :
i |INPUT OUTPUT !
] |
i !
i
V, O—w
- VSS VDD VDDI VDDl VDD2 VDD3 VDD4 VDD5 VDDH VDDL
*4 Measured at the specified input pins.
M easuring circuit 4
*4
——o
[}
|
® !
INPUT OUTPUT| |
|
1
VSS VDD VDDI VDDl VDD2 VDD3 VDD4 VDDS VDDH VDDL

1 T 1T 1T 1T 1T 111
A D G D G D W
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AC Characteristics (Serial Interface, Shift Register)
(Vpp=0.9t05.5V, Vppy, =1.8t05.5V, V=0V, Vpp, =5.0V, Ta =-20 to +70°C unless otherwise specified)

Parameter Symbol Condition Min. | Typ. | Max. | Unit
SCLK Input Fall Time t — — — 1.0 us
SCLK Input Rise Time t — — — 1.0 us
SCLK Input “L” Level
Pulse Wi%th fow o 08 | — o Hs
SCLK Input “H” Level
Pulse Width fown - 08 | — | — | I8
SCLK Input Cycle Time teve Vpp =5V to Vi 1.8 — — ps
tevcio) | CPU in operation state at 32.768 kHz | — 30.5 — Us
SCLK Output Cycle Time CPU in operation at 2 MHz _loes | =
fevez(o) Voo = Voo = 1.810 35 V ' hs
SOUT Output Delay Time toor Output load capacitance 10 pF — — 0.4 ps
SIN Input Setup Time tos — 0.5 — — us
SIN Input Hold Time ton — 0.8 — — Us

AC characteristics timing
(“H” level =4.0V, “L" level = 1.0 V)

< tCYC >
SCLK (PE.2) Zz—,& 5V (Voo)
g v
oV (V.
¢ N (Vss)
tewn _ towe _
tDDj topr
SOUT (PE.1) LSL 5V (Voo)
0V (Vgs)
tDS - tDH . tDS
SIN (PE.O) N 5V (Voo)
0V (Vss)
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APPLICATION CIRCUITS (ML 63187B)

» Crystal oscillation is selected as low-speed
oscillation by mask option.

* RC oscillation is selected as high-speed

oscillation by software.

* Ports are powered from external memory
power source.

» Cy is an IC power supply bypass capacitor.

* Values of C,, Cy, C, Cy, C, Cj, Cp12, Cyo,

C,, and Cg, are for reference only.

% RDSH

A
<
5]

LCD
\
Crystal
s2768kHz | COM1-16  SEG0-63 osco
cgi
|
XT1 oscl
25pF G, (1OpF
1 Vv
T{ ‘ DDH PE 3
1 \% PE.2
] | ” PE.1
——| PE.O
Te ‘1-0 HF CB1
Corp— 1.0 JF | PB.3
e e CB2 PB.2
C, | |OLpF P82
[ e PBD
Ce | 0.1 pF .
[ Vbos
Co } % 92LkF Vopa
L CC \ﬁ V
DD3
o o | ™ MLE31B7B
DD2
,c;a{ \ﬁ
o
——
Push sw | ©2
O O—RESET
TST1
B TST2 Voo
uzzergl: "
O
MDB
VSS

Note:

Vpp IS the power supply pin for the input-output ports.
Be sure to connect the Vg, pin either to the positive power supply pin (Vpp) of this device
or to the positive power supply pin of the external memory.

Application Circuit Example with Power Supply Backup
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LCD

« Crystal oscillation is selected as low-speed
oscillation by mask option.
« Ceramic oscillation is selected as high-speed

oscillation by software.

 Ports, external memory, and IC share their

power supply.
¢ C, is an IC power supply bypass capacitor.
* Values of C,, Cy, C, Cy, Ce, C,, Cyy, Cg,
C.o, and C, are for reference only.

COM1-16  SEGO0-63
XTO

XT1

VDDH

— CB1

CB2
Voo
Voos

VDD4

Y ML63187B

Vo2
Vob1
C1

Cc2

RESET
TST1
TST2

MD

MDB

0OSCOo

0OSsC1

PE.3
PE.2
PE.1
PE.O

PB.3
PB.2
PB.1
PB.O

VDDI

C0 30 pF

Ceramic
Resonator
(Example: 1 MHz)

*L_~
Cu —
30 pF

A
<
5]

Crystal
32.768 kHz
Cs =
51025 pF T
!DD
5.0V‘
L
I lo1r
lb‘(
C, | Open |
G ||01pF
|
Ce ||01pF
|
Cd | ‘O.l |.1F
|
C.  |(01pF
|
\
C, | 10.1 pF
|
Cc ——0.1pF
12 —TULlH
L
Push SW
O O—
Buzzer
g

Note: Vpp, IS the power supply pin for the input-output ports.
Be sure to connect the Vp, pin either to the positive power supply pin (Vpp) of this device
or to the positive power supply pin of the external memory.

Application Circuit Example with No Power Supply Backup
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APPLICATION CIRCUITS (ML 63189B)

LCD

« Crystal oscillation is selected as low-speed
oscillation by mask option.
* RC oscillation is selected as high-speed

oscillation by software.

« Ports are powered from external memory
power source.

* C, is an IC power supply bypass capacitor.

* Values of C,, C,, C,, Cy, C, C, Cy12, Cyo,

Crystal
32.768 kHz

o 7

5to

J25PF G, ‘1.0 uF

1.5V\

o

I

|

'T\ 1o T

Cpio— 1.0 yF
G 0.1 pyF

C. 0.1 uF
C 0.1 uF
0.1 uF

0.1 pF
0.1 uF

!
F

Ce
Gy
Ca

i
i

W

C, ——0.1pF

Push SW
JE
O

;

I

Note:

Buzzer

Fﬁ

COM1-16 SEGO0-63
XTO

XT1

VDDH

CB1

CB2
Voo

VDDS
VDD4
Veos  ML63189B
VDDZ

Vop1
C1

Cc2

RESET
TST1
TST2
MD

MDB

0SCo

0OSC1

PE.3
PE.2
PE.1
PE.O

PB.3
PB.2
PB.1
PB.O

PA.3
PA.2
PA.1
PA.O

P9.3
P9.2
P9.1
P9.0

P0.3
P0.2
PO.1
P0.0

VDDI

C,, and Cg, are for reference only.

% ROSH

A
<
5]

Vo is the power supply pin for the input and input-output ports.

Be sure to connect the Vpp, pin either to the positive power supply pin (Vpp) of this device
or to the positive power supply pin of the external memory.

Application Circuit Example with Power Supply Backup

33/36



OKI Semiconductor

FEDL63187B-06

ML 63187B/63189B

« Crystal oscillation is selected as low-speed

oscillation by mask option.
« Ceramic oscillation is selected as high-speed

LCD oscillation by software.
« Ports, external memory, and IC share their
power supply.
« C, is an IC power supply bypass capacitor.
« Values of C,, C,, C,, Cg, C,, C;, Cy5, Cg,
C.o, and C,, are for reference only.
Crystal C 30 pE
32 768 kHz COM1-16  SEGO-63 to 24P
XTO 0OSCO Ceramic
Resonator
Cs L (Example: 1 MHz)
v S1025pF T fy7q 0sC1 —+—
DD
) I Voo PE.3 SSoF
50V . p
AR el
PE.O
'>—{ ———~ —CB1
C, ‘0-1 WF Open | . PB.3
C 0.1 pF PB.2
1 01 uF A PB.1
C . .
. e u Voos PB.0
Cyq | 0.1 pF Vv PA.3
c [ 0.1 UF DD4 PA.2
c Y PA.1
‘ VDD3
C, | |01yF ML63189B ™A
N Voo: P9.3
Ca ||OLWF |, P92
[l DD1 P91
T C1l P9.0
Ciz —-01WF P0.3
c2 P0.2
Push SW PO.1
JE .
O— RESET P0.0
TST1 -
TST2 VDDI - VDD
Buzzer MD
g%:
MDB
VSS
Note: Vpp, IS the power supply pin for the input and input-output ports.

Be sure to connect the Vp, pin either to the positive power supply pin (Vpp) of this device
or to the positive power supply pin of the external memory.

Application Circuit Example with No Power Supply Backup
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PACKAGE DIMENSIONS
(Unit: mm)
QFP128-P-1420-0.50-K \
22.0:£ 0.2
20.0: 0.15
AAAARRARRAAARARRAAARAARAAARARARAARARAA
= =]
= O E ¢
= = —
| w0 = B Lo
°lS = = S
sle| 2 2
e = =
@/ =
L CRE L CE L R EE L CE L G ER L CE B CE L CEE R EEEEEE
INDEX MARK @ . 102 0.2
Mior inish 0,75 TP, 02288 @loom = %) ©
| 2
o=
0.7+ 0.05 iy Ll yo-100
o )
o &
T \\ © X 0.5: 0.2
/71010 SEATING PLANE © 0.59TYP.
Package material Epoxy resin
Lead frame material 42 alloy
Pin treatment Solder plating (=5um)
Oki Electric Industry Co.,Ltd. Package weight (g) 1.19 TYP.
Rev. No./Last Revised 4/Nov. 28, 1996

Notes for Mounting the Surface Mount Type Package

The surface mount type packages are very susceptible to heat in reflow mounting and humidity

absorbed in storage.

Therefore, before you perform reflow mounting, contact Oki’s responsible sales person for the product
name, package name, pin humber, package code and desired mounting conditions (reflow method,

temperature and times).
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NOTICE

1

Theinformation contai ned 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 been chosen 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 voltage, power dissipation, and operating
temperature.

Oki 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 stressincluding, 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 usin connection with the use of the product and/or the information and drawings contained herein.
No responsibility isassumed by usfor 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 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 of property, or death or injury to humans.

Such applicationsinclude, but are not limited to, traffic and automotive equipment, safety devices, aerospace
equipment, nuclear power control, medical equipment, and life-support systems.

Certain products in this document may need government approval 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 2001 Oki Electric Industry Co., Ltd.
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