o S SPLB20D

SUNPLUS 480 DOTS DATA BANK

GENERAL DESCRIPTION

SPLB20D, an 8-bit CMOS microcontroller with advanced processing technology and mechanism by Sunplus,
contains tons of functionalities in a compact package such as SRAM, ROM, I/Os, an interrupt controller, a timer
and a LCD controller/driver. The amount of 30K bytes of ROM is able to provide proper spacefor LCD-graphical

data. The 128 bytes of CPU working SRAM are totally free to users. In addition, 8 I/Os, tir river, NMI

ability of driving

-controller that
ost suitable product for

controller, Watch-Dog Timer, Low Voltage Power Down and other features increase

sophisticated functions and displaying remarkable LCD graphics. SPLB20D is a hig

filled with modern technology and strong backup from Sunplus. Obviously, it is

your solution.

FEATURES BLOCK DIAGRAM
m 8-bit CPU (CPU14B)

RO% X32l, X320
B 30K bytes ROM

B 60 * 8 dual port SRAM for LCD display buffer Yo
-bit Prescaler
W 128 bytes SRAM for CPU working space L orRISC Time Base 170 PAT
rocessor Timer
B 2K bytes SRAM for data LLW W\Y\ Interrupt Ports PAO
Voltage g Logic
W 8 |/O ports [Deecto | giner F
B L CD controller/driver (1/4 bias, Vop = VDD, Type-B) ROM Lcb L """" :
.60 * 8 (480 dots) 2K Byres Controller ey
__§B/i'\ﬂ__ Scan
. 60 * 6 (360 dots) 64 Bytes : :
C128Bytes | L BIAS Ports
. 48 * 8 (384 dots) " oK Bytes | Controller
. 48 * 6 (288 dots) .
60 Segments x 8 Commons LCD Driver
W Built-in R-oscillator and 32.768KHz ¢ | oscillator
B 8-bit Reloadable timer/counter with pre-scale

. . SEG60-SEG1 COM8-COM1
B NMI controller with following sources

. 2Hz for RTC
. 128Hz
. Key(PA7-PAO)

&

. Counter overflow
B Halt and Standby mo
B Watch Dog Time

B Low Voltage F awn (LVPD)

B Wide operatir e: 2.4V -55V @ 1.0MHz
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FUNCTION DESCRIPTION

B ROM AREA
$0000
LCD display buffer
(64 bytes)
$003F
$0040
Unused
$006F
$0070 1/0O Port / Registers
$007F
$0080
CPU working SRAM
(128 bytes )
$O00FF
$0100
Reserved
$01FF
$1000 Data SRAM
$17FF ( 2K bytes)
$8000 Test program ROM
$87FF (2K bytes)
$8800
Program ROM
( 30K bytes)
$FFFF

$2000-$27FF are-mappingto SRAM $1000-$17FF
$3000-$37FF g to SRAM $1000-$17FF
$4000-$47FF are~mapping to SRAM $1000-$17FF
$5000-$5 7FF are mapping to SRAM $1000-$17FF
$6000-367FF are mapping to SRAM $1000-$17FF

-$7RFF are mapping to SRAM $1000-$17FF

ote / $FFF2-$FFF7 are reserved for testing .

© Sunplus Technology Co., Ltd.

2 Rev.: 1.0

1999.11.30



2R
SUNPLUS

S

SPLB20D

M LCD MAPPING AND SPECIFICATION
$00H - $3F SRAM space is allocated for LCD display buffer.

To display a pattern on LCD, user just write the

corresponding bits of display buffer. The following table shows the mapping between LCD and display buffer.
SEG8-SEG1 | SEG16 —SEGY | SEG24 - SEG17 | SEG32 - SEG25 | SEG40 - SEG33 | SEG48 - SEG41 | SEG56 - EGQE\EQ%— SEG57
(b7 —b0) (b7 —b0) (b7 —b0) (b7 —b0) (b7 —b0) (b7 —b0) (b m% b7 —b0)
coMm1 07H 06H 05H 04H 03H 02H |/ 01 00H
COM2 OFH OEH ODH 0CH OBH 0AH KKOQI—D ) 08H
COM3 17H 16H 15H 14H 13H 12I7I//? \ﬂ# 10H
COM4 1FH 1EH 1DH 1CH 1BH 1A(I-( 3 leH 18H
COM5 27H 26H 25H 24H 23H 22H 21H 20H
COM6 2FH 2EH 2DH 2CH 2BH 2AH 29H 28H
COM7 37H 36H 35H 34H 33H 3ZH 31H 30H
COMS8 3FH 3EH 3DH 3CH 3B/H/\ /3AH 39H 38H

The SPLB20D supports LCD’s with following characteristics:
Duty: 1/6 or 1/8
Bias: 1/4; Vico = VDD

O

V1l =VDD*3/4
V2 =VDD*2/4
V3 =VDD*1/4
Vee = GND

B MASK OPTIONS:
1. 32K from Crystal / R-osc with prescaler
The system time base, LCD timing and auto-

To support those systems without 32.768KHz crystal, this option is provided.

'||| 0

selected, the signals ang

$007C, users can get
off this clock.
2.DOGEN (WDT GDIS (WDT Disable)
There is an
d1

the WDT should be cleared every 0.5 seconds to avoid accidental reset.

the system

to $007F. Note that the WDT only works when 32768 crystal is available.

DT will generate a system reset to restart system after 1 second.

T available on SPLB20D. The WDT is designed for recovering from system crash.
If WDT is enabled,

obe signals are generated from 32.768KHz crystal oscillator.
When non-crystal mode is
Iist@ above will be generated from prescaler. By programming register
ck to replace 32.768KHz clock. Register $007A:B5 can be used to turn

If

The WDT can be cleared by writing

© Sunplus Technology Co., Ltd.
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3. Low Voltage Power Down (LVPD) Enable/Disable

Low Voltage Power Down circuit will be enabled only when 32768 signal is available. If LVPD circuit sensed
VDD <= 2.2V, the system will enter Low Voltage (standby) mode after R-osc stops. In Lo oltage mode
current consumption will be minimized. This feature can be used to avoid possible data battery

replacement.

PIN DESCRIPTION ﬁ

Mnemonic PIN No. | Type Description >
VDD 25 I Power supply input ( ( ﬂ
VSS 52 I Ground input
RESET 27 I System reset input (internal pull-high), low active
TEST 21 I Test input (internal pull-loys, high active
X321 29 I 32.768 KHz crystal inp
X320 28 0] 32.768 KHz crystal eutput
ROSC 26 I R-oscillator input m reésistor to VDD through a resistor

PA7 — PAO 37-30 I/O Input / output poth\\ ) )Q
COMS8 - COM6 38-40 @] LCD commopn gutput
COM5 - COMS3 24-22
COM2 — COM1 20-19
SEG60 — SEG50 41-51 @] LC@output.
SEG49 - SEG19 53-83
SEG18 — SEG1 1-9

Note 1: All of the SEG16 — SEG1 can Wy strobe output pins by software programming register
($007E). There are two kinds of combinations for key scan option.

No. of select ) ($007E)
The option for key scan port ) . ]

key scan paor bit 2, bit 1, bit 0
No SEG8 - SEG1 or 1, 0, 1
ﬁ SEG16 — SEG9 1, 1, 0
95’\(%}& SEG16 - SEG1 1, 1, 1

Note 2: Whem@sc is selected, it is in the R-oscillator mode. Then the pin X321 should be connected to
VSS and the pin X320 should be floating.

© Sunplus Technology Co., Ltd. 4 Rev.: 1.0 1999.11.30
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ABSOLUTE MAXIMUM RATINGS
Characteristics Symbol Ratings
DC Supply Voltage Vob <6V
Input Voltage Range Vin -0.5V to V@XQQK\OS\(
Operating Temperature Ta 0C Q\%Q
Storage Temperature Tsto -WC

Note: Stresses beyond those given in the Absolute Maximum Rating table may cause W| errors or

damage to the device.

DC CHARACTERISTICS (TA=25 C ,VDD=3V)

For normal operational conditions see AC/DC Ele

Characteristics.

Limit
Characteristics Symbol Unit Test Condition
Min. Typ. Max.

Operating Voltage Vob 2.4 - 3.4 & / For 2-battery
Operating Current lor - 160 B MA Fcru= 500KHz @ 3V, no load
Standby Current IsTey : : M \uA VDD = 3V, 32768Hz OFF
Input High Level ViH 2.0 - \ J/V VDD = 3V
Input Low Level Vi - - 0.8 V VDD = 3V
Output High | VDD =3V

lon - : - mA
( PA5 — PAO) Von = 2V
Output Sink | \O) VDD =3V

lou - . - mA
(PA5 — PAO) VoL = 1V
Output High | VDD = 3V

lon - 2.5 - mA
( PA7 — PAG) Von = 2V
Output Sink | VDD =3V

| - 2.5 - mA
(PA7 — PAG) & VoL = 1V
OSC Resistor <R§a\ - 350 - Kohm Fcru= 500KHz @ 3V
CPU Clock \st - - 1.0 MHz | VDD =3V

© Sunplus Technology Co., Ltd. 5 Rev.: 1.0 1999.11.30
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DC CHARACTERISTICS (TA=25 C,VDD =4.5V)

Limit
Characteristics Symbol Unit Test Condition
Min. Typ. Max.

Operating Voltage Vop 3.6 - 5.5 V For 3-battery /A &
Operating Current lop - 400 - A Fcru = 500KH§\@®0 load
Standby Current IsteY - - 1.0 A VDD = 4/%327\68 OFF
Input High Level ViH 3.0 - - \ VDD = 4&5&)}
Input Low Level Vi : : 0.8 vV VDD =/4.5V
Output High | Vv @v

lon - -1.0 - mA
( PA5 — PAO) Von =3
Output Sink | VDD = 4.5V

lo - 1.0 - mA
( PA5 — PAO) Vop = 0.8V
Output High | DD = 4.5V

lon - -3.0 - m
(PA7 — PAG) Von = 3.5V
Output Sink | VDD = 4.5V

lo - 3.0 R A
( PA7 — PAG) VoL = 0.8V
OSC Resistor Rosc - 350 - Kohm Fceu = 500KHz @ 4.5V
CPU Clock Fceuy - - 1.0 MHz VDD = 4.5V

© Sunplus Technology Co., Ltd.
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The relationships between the Rosc and the Fosc
VDD =3V, Ta=25C
N 1.0
s
— 0.5
a2
£ 0.0
200 400 600 800 1000
Rosc ( Kohms)
VDD = 4.5V, Ta = 257 &
'~ 1.0
=
— 05 [
2
S
= 0.0
0 200 400 600 800 1000
Rosc ( Kohms)
&
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APPLICATION NOTES

B SPLB20D Application Circuit

) IR )
oM
\%/ SEG18 OO—TINMNIOONODOAANM ITLOWON OO SEG40 ——
| SEGl7 AANANANANANANANANANANMDMDMODMOMOMMmMmMNN™M SEG41 I
OIVIVIVIVIVIVIVIVIVIVIVIVIVIVIVIVIVIVIVIV)]
@ — 1 SEG16 L LL LU LU LU LU LU L L L L L L L i SEG42 ——
/\ SEG15 NNNNNNUNUNNNUNNNNNNNNNNWY SEG43 ——
E SEG14 SEG44 |——
DISPLAY\ \.| /] SEG13 SEG45 |
—|— SEG12 SEG46 |
—— SEG11 SEG47 ——
60 SEGMENTS —— SEG10 SEG48 ——
—— SEG9 SEG49 |——
X — SE PLB20D VSS
—— SEG SEG50 | —— l
8 COMMONS —— SEG6 SEG51 —— —
—— SEG5 SEG52 |——
, SEG4 SEG53 |——
—— SEG3 SEG54 ——
COM[8..1] | SEG2 \ SEG55
—— SEG1 SEG56 ——
y— com1 232 QEo QL EG57 ——
Z220NNJNOANMS = (O]
—— COM2 000A0LSSITIILILT< I SEG58
\ )] ]
VDD (oo
R1 PAO |PA1
7 32768Hz
200p 0.1 350K | 2 i\
T T e 1
TR D SW1 SW2| SW3| SW4| SW5 SW6
ooeoee T LD

7
Fridis
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] 1 )
SEG[60..1]
[\ SEG18 ooo—iam L
| SEG17 §§§§§ —
N | LA
LCD u_ gggig NONNN ]
N SEG14 [
DISPLAY [\ SEG13 I
| SEG12 L
[\ SEG11 L
60 SEGMENTS [\ SEG10 (I
| SEG9 —
X \— SEG8
—{ SEG7
8 COMMONS [\ SEG6
| SEG5
| SEG4
N | L/
COMJ8..1] NP —
1 SEGL g —
N\ — com1 %%% —
COM2
[ [Test ©©° 7
) )
VDD
R1 PA4 |PA5 PA%PA7
20004 20K L1 Buzzer
Y1
b 1o 30p4£ O
{ — & ] |
T T L
1 Reset switch €2 C3 ¢ i
i ZOpI 2i
Segl g3 Seg 15 Segl6
1 1 1
.FQJ?._J.Q [ %9) 01 ...... 0 Q—l O 01
PAl1 . o . ® ‘
1 e 1 e 1
[ 26 OI 0 OI [ 20) O] [ ¥¢) Q—l [ 26 O]
PA ~ ° N ° N
) 1 rOL 1 rOL
LT T
1 L 1 1 1
O Ol [ 20) Ol ¢O Ol ...... @) Ol  20) Ol
P ® . ® ®
1 1 e e 1
-0 —O LO O e, -0 —
PA5
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Note: 1.In the CRYSTAL mode, the accurate time base is generated from the 32768Hz crystal oscillator, the

32768Hz crystal oscillator should be installed.

2.In the ROSC mode, a suitable time base is generated from the R-Oscillator. The 32768Hz crystal

oscillator is unnecessary to be installed.

suggested:
(1) R1 and C1 should be placed near to ROSC pin as possible.
(2) C2, C3 and crystal should be placed near to X32I and X320 as possih

suggested.

© Sunplus Technology Co., Ltd. 10 Rev.: 1.0 1999.11.30
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PAD ASSIGNMENT AND LOCATIONS
B PAD Assignment

OO N MO OMNODOL O  COdN MM Oo~NoM
SN NN NN NI IO DOM MMM MM mmMm
[sEnda RN ds N do RN ds BNda iy do N do I dalNda Ndn lNdo BN dnlN do RN dn B do By dn B dn By do B do By ds )
{ S I I I I Iy I Iy Iy Iy oy I Ny I [ I Iy Y Iy N O N R P PR R P R |
mDuwmmULUmLOuLmULOmOULnnumomLmu,mbmoom,mo
SEG18
SEGA7 k]
SEG16 |B] e o]
SEG15 |£]
SEG14 |E]
SEG13
SEG12 59
SEG11 |
SEG10 i 54
SEGS B3
X
SEGS (0. 0) Q kg
SEG7 |2 |
SEG6
SEG5S
SEG4 g|SEG53
SEG3 [|SEGS5 4
SEG?Z fsl|] SEGSH
SEG1 [§|SEG56
COM1 [4|SEG57
COM2 [{|SEG58
TEST |4k R34 k3 kel ko) e a1 e B3 BB el o] e] Be] [ ] [+
(9.0 200 N g I e R 0 I ) (g\j-/g MT I ONDONOOOM
=Z=E==0 uuw <C <C<ICc<C <<t <Ct=Z = = WL
OO0 0O >0 oo o o000 @Omom
[ b B B ] o [ I o I N Iy I R T |
"y n
Chip Size: 3190um x 3210um
This IC substrate should be connected to VSS
Note: To ensure th ions properly, please bond all of VDD, VSS, AVDD and AVSS pins.

Ordering Informatjon

Q%dﬂrb}lumber Package Type

E&OD-nnnnV-C Chip form

Notel: CodeMnnnV) is assigned for customer.

Note2: Code number (nnnn = 0000 - 9999); version (V = A - Z).

NOTE: SUNPLUS TECHNOLOGY CO., LTD reserves the right to make changes at any time without notice in

order to improve the design and performance to supply the best possible product.

© Sunplus Technology Co., Ltd. 11 Rev.: 1.0 1999.11.30
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B PAD Locations

Pad No Pad Name X Y Pad No Pad Name X Y
1 SEG18 -1438 1306 33 PA3 202 /b -1448
2 SEG17 -1438 1166 34 PA4 334A \-r;ms
3 SEG16 -1438 1026 35 PAS 4&\ -1448
4 SEG15 -1438 886 36 PAG /604 -1448
5 SEG14 -1438 746 37 PA7 \\7@) ) -1448
6 SEG13 -1438 609 38 coms’ |/ 878 -1448
7 SEG12 -1438 472 39 COM{( & >])018 -1448
8 SEG11 -1438 337 40 COM6 1158 -1448
9 SEG10 -1438 202 41 SEG60 1300 -1448
10 SEG9 -1438 70 42 SEGEY 1438 -1448
11 SEGS -1438 62 43 SEGS58 1438 -1298
12 SEG7 -1438 -194 \\4N \’5'/{(357 1438 11158
13 SEG6 -1438 -329 fﬁs\ SEG56 1438 -1018
14 SEG5 -1438 -464 \}6\) SEGS5 1438 -878
15 SEG4 -1438 -601 47 SEG54 1438 -738
16 SEG3 -1438 -738 48 SEG53 1438 -601
17 SEG2 -1438 8787 49 SEG52 1438 -464
18 SEG1 -1438 -@L&Ls > ) 50 SEGS1 1438 -329
19 com1 -1438 1ss | st SEGS50 1438 -194
20 coM2 -1438 \\1 98 52 VSS 1438 -62
21 TEST -1438 WE 53 SEG49 1438 70
22 com3 -1298 -1448 54 SEG48 1438 202
23 COM4 21158 -1448 55 SEGA47 1438 337
24 COMS5 N\:r@)\l@l -1448 56 SEG46 1438 472
25 VDD 878 -1448 57 SEG45 1438 609
26 ROSC |\ -738 -1448 58 SEG44 1438 746
27 -601 -1448 59 SEG43 1438 886
28 /@Q -464 -1448 60 SEG42 1438 1026
29 W -329 -1448 61 SEG41 1438 1166
30 pad -194 -1448 62 SEG40 1438 1306
31 PAL 62 -1448 63 SEG39 1374 1448
32 PA2 70 -1448 64 SEG38 1234 1448

© Sunplus Technology Co., Ltd. 12 Rev.: 1.0 1999.11.30
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Pad No Pad Name X Y Pad No Pad Name X Y
65 SEG37 1094 1448 75 SEG27 -266 1448
66 SEG36 954 1448 76 SEG26 -401 /] 1448
67 SEG35 814 1448 77 SEG25 -536A \\1448
68 SEG34 674 1448 78 SEG24 6%\ 1448
69 SEG33 537 1448 79 SEG23 @ 1448
70 SEG32 400 1448 80 SEG22 \\%Q ) 1448
71 SEG31 265 1448 81 SEGZ;L/7 1090 1448
72 SEG30 130 1448 82 SEGZE’) K >-1230 1448
73 SEG29 -2 1448 83 SEGI19 -1370 1448
74 SEG28 -134 1448

Q
DISCLAIMER

Integrated circuits sold by Sunplus Technology are covered
stipulated in the terms of sale only. SUNPLUS makes ng
regarding the information in this publication or regarding the freedom of the described chip(s) from patent
infringement. FURTHERMORE, SUNPLUS MAKE O WARRANTY OF MERCHANTABILITY OR FITNESS
FOR ANY PURPOSE. SUNPLUS reserves theTight to halt production or alter the specifications and prices at

any time without notice.  Accordingly, the read
in this publication are current before placin Products described herein are intended for use in normal
commercial applications. Applicationsinvolving unusual environmental or reliability requirements, e.g. military
equipment or medical life support equipmen ecifically not recommended without additional processing by

SUNPLUS for such applications. Please not

&

hat application circuits illustrated in this document are for

reference purposes only.
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