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IC

General Description:

The IC is for LCD controller.1t is the most cost preformance for MCU+SG1620

application.

Features: Application:
<> Operating voltage 2.4V-3.3V _ ® LCD controller
< System clock:- External 32768Hz crystal oscillator ® DVD plaver
< Provide 3 pins interface with MCU(RD/ WR/ DATA) play
< Provide Buzzer frequency output ® DVR player
< Provide Time base timer and watch dog timer function ® V/CD player
<> Provide charge pump circuit ® Car Display
<> LCD driver is 32 SEG/4 COM .
. ® Instrument LCD displa
< LCD duty is 1/2 duty, 1/3 duty or 1/4 duty e P y'
& LCD bias is 1/2 bias or 1/3 bias ® Home application LCD display
<~ Provide internal reset function ® Telecom LCD display
< Provide 64-LQFP package , 48SSOP ® MCU + LCD Driver
< Low operating current <3uA at 3V ® LCD modul
Pin Assignments
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NC | 10 48 | NC
NC | 2 47 | NC
cc2 | 3 46 | NC
VOI15N | 4 45 | SEG31
VEE | 5 44 | SEG30
COMO | 6 43 | SEG29
COM1 | 7 42 | SEG28
COM2 | 8 64LQFP-A 41| SEG27
com3 | 9 SG1620C 40 | SEG26
SEGO | 10 39 | SEG25
SEG1 | 11 38 | SEG24
SEG2 | 12 37 | SEG23
SEG3 | 13 36 | SEG22
SEG4 | 14 35| SEG21
SEG5 | 15 34 | SEG20
SEG6 | 16 33| NC
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. Pin Description

Name 1/0 Description

RD | |Interface pin,low active,with internal pull high resistor
50Kohm@3V

WR | |Interface pin,low active,with internal pull high resistor
50Kohm@3V

DATA I/0O |Interface pin,low active,with internal pull high resistor
50Kohm@3V

GND P |Ground

VEE - |LCD double voltage output

VDD P |Positive power

VO15N - |LCD half voltagr output

CC1,CC2 - |External capactor pin for charge pump circuit

COMO0-COM3 | O |LCD common pin

SEG31-0 O |LCD segment pin

TEST I |No use, floating or connect to VDD

BZ/BZ O |Buzzer frequency output

TRQ O |Timer output,NMOS open drain

OSCI | |32768Hz crystal oscillator pin or external 256Khz clock input

0SCO O |32768Hz crystal oscillator pin
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SG1620 32*4 IC
. AC / DC Characteristics
1 Absolutely max. ratings
ITEM SYMBOL RATING UNIT
Operating Temperature Top -25 -+75
Storage Temperature Tsto -50 -+125
Supply Woltage VDD 55 \Y/
\oltage to input terminal Vin Vss-0.3 to Vdd+0.3 V
2 D.C. Characteristics
Item Symbol Condition Min. | Typ. | Max. unit
Operating voltage VDD 2.4 - 3.3 \
Power consumption | loprs | 3V |External Crystal oscillator on, 1 3 UA
current LCD on, no load
stand by current Ist 3V |System halt, No load, 1 UA
oscillator off, LCD off
Input low voltage for | V.1 | 3V RD/ WR/ DATA 0 0.6 \
input pin _
Input high voltage for| Viu1 | 3V RD/ WR/ DATA 2.4 3 \Y,
input pin
BZ, BZ, IRQ, DATA loH 3V (Von=2.7V -1.6 -0.6 mA
Source Current
BZ, BZ,IRQ, DATA loL 3V (Vor=0.3V 0.8 1.8 mA
Sink Current
Segment output ‘H’ ISon | 3V -90 -30 UA
Segment output ‘L’ ISo. | 3V 70 115 UA
Common output ‘H’ ICon | 3V -140 -70 UA
Common output ‘L’ ICoL | 3V 80 145 UA
Pull-High Resistor Ren | 3V [DATA, WR,RD,CS 100 | 200 300 kQ
3 A.C. Characteristics
Item Symbol Condition Min. | Typ. | Max. unit
System clock fsvs Crystal oscillator @3v (32Khz) 32.76 KHz
FLcol 1/2 duty 64
LCD frame frequency | Ficp2 1/3 duty 85.3 HZ
FLcps 1/4 duty 64
Serial interface Fwr 3V,Clock duty 50% 150 KHz
CKWB pin
Serial interface CKRB| Fgrp 3V,Clock duty 50% [£ KHz
pin
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.Block Diagram

<::> Display RAM
0SCO Oe—

OsClI Q—» @

CS O—»|  Coniral —»O como
RD (=)—> Timing : :i
i Circuit LCD Driver/ ] Com3
WR O—h <:> Bias Circuit - > SEGO
DATA O<>]
] () SEG31
Ad t 5
VDD Q—P 7 cet
vssS O—» ' Qce2
L S VOo1sN
L OVEE
v v
BZ Q% Tone Frequency | | Watchdog Timer & | 6@
BZ C) Generator Time Base Generator

Note: CS: Chip selection
BZ, BZ: Tone outputs
WR, RD, DATA: Serial interface
COMO~COM3, SEG0O~SEG31: LCD outputs
IRQ: Time base or WDT overflow output
VO15N: Half voltage circuit output pin
VEE: Double voltage circuit output pin
CC1/CC2: External capacitor pin, for double voltage and half voltage circuit use
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. Function Description

1 Control register format table
Control code
Function | Pre-code Mode Code Address ‘ Data
Command 1 00 C7C6C5C4--C3C2C1CO0--x
Write 1 01 x-A4A3A2A1A0 BOB1B2B3
Read 1 10 X-A4A3A2A1A0 BOB1B2B3
Function Control code Function description Initial
name C7C6C5C4--C3C2C1CO--x State
System | L2B2D 0010—00x0—x Select 1/2 bias,1/2 duty
initial ) 5g3p 0010—01x0—x Select 1/2 bias,1/3 duty
L2B4D 0010—10x0—x Select 1/2 bias,1/4 duty
L3B2D 0010—00x1—x Select 1/3 bias,1/2 duty
L3B3D 0010—01x1—x Select 1/3 bias,1/3 duty
L3B4D 0010—10x1—x Select 1/3 bias,1/4 duty
BZ4K 010X—XXXX—X Select buzzer frequency is 4Khz
BZ2K 011X—XXXX—X Select buzzer frequency is 2Khz
System | SysOff 0000—0000—x Disable system oscillator OFF \Y/
control LCD circuit OFF
SysOn 0000—0001—x Enable system oscillator ON
LCDoff 0000—0010—x LCD circuit OFF \Y/
LCDon 0000—0011—x LCD circuit ON
BZdis 0000—1000—x Disable Buzzer output \/
IRQdis 100x—O0XXX—X Disable IRQ output \Y;
1RQen 100Xx—1XXX—X Enable IRQ output
Others | No used 1110—0000—x Don’t use
Default 1110—0011—x Don’t use \/
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Function Control code Function description Initial
name C7C6C5C4--C3C2C1C0--x State
IRQ TMS 0000—01DE—x
Output DE=00 TM1 off
control
DE=01 TM2 off
DE=10 TM1on
DE=11 TM2 on
RTM1 0000—1101—x Reset TM1 Counter
RTM12 0000—111x—x Reset TM2 Counter
TMP 101x—0ABC—x TM1on TM2 on
(pulse output) (one shot output)
ABC=000 IRQ=1HZ IRQ=0 after 4S
ABC=001 IRQ=2HZ IRQ=0 after 2S
ABC=010 IRQ=4HZ IRQ=0 after 1S
ABC=011 IRQ=8HZ IRQ=0 after 500ms
ABC=100 IRQ=16HZ IRQ=0 after 250ms
ABC=101 IRQ=32HZ IRQ=0 after 125ms
ABC=110 IRQ=64HZ IRQ=0 after 62.5ms
ABC=111 IRQ=128HZ | IRQ=0 after 31.25ms
IRQ output pulse width is 8 system clock(TM1) and edge output(TM2).
VDD
1HZ /E m
2HZ
K MUX b e X
K My e T™2 T ‘FD—~
32HZ C
64HZ 14 R
128HZ R T |RQEN/
R IRQDIS
RTM1 ABC RTM1? D E
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2 LCD RAM Mapping

COMO COM1 COM2 COM3
A4A3A2A1A0 - - - -
Bit0 Bitl Bit2 Bit3
004 SEGO
01y SEG1
024 SEG2
031 SEG3
04y SEG4
054 SEG5
064 SEG6
07y SEG7
084 SEGS8
094 SEG9
0AH SEG10
0By SEG11
0Cqy SEG12
0Dy SEG13
OEx SEG14
OFy SEG15
104 SEG16
114 SEG17
124 SEG18
134 SEG19
14y, SEG20
154 SEG?21
164 SEG22
174 SEG23
18, SEG24
194 SEG?25
1A4 SEG26
1By SEG27
1Cy SEG?28
1Dy SEG29
1Ex SEG30
1F4 SEG31
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3 Serial interface format

A. Read mode(Command Code:110)

— ] [1

B Y 2 Y P22 Y P2 P Y P S PPN PAPY PN PYPY P Y P

— FUILT U
L | X< L | |

B.Read mode(Successive Address Reading)

C.Write mode (Command Code:101)

— [1
Y 22 2 EY P E N PN Y PN AP NP AR PN Y PN A PN PPN PYPNPYP NN
L | X L | | |

D.Write mode (Successive Address Writing)
]
B Y2y 2 Y 22 P Y PP RN RN RS PP RN PAPYPNR NPy PPN PN PYRYENE
L[ | | | | | |

E.Read-modfy-write mode(Command Code:101)

] [
I P2 2N Py PPN PN PSP S P NP Y PP AP PN P N PY PPN P P
o [FIFLFLS [T
L | | | X< L | | |
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F.Read-modfy-write mode (Successive Address Accessing)

]

G.Command mode (Command Code:100)

— [1
B P Y PPV PPN PPN RN PYPYP RV RSN RYPNEN AR PN PP QPN PYPN PR
L XXXA DXDXIXIXIXIX]

H.Mode (Data and command mode)

— [ [

- WU AT U ABMVALAT ULV AL
XXX AT DDA AKX DDA /XXX

— VAT IV ANT] [Ty AT
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Application circuit

OSCl

e | COMO T RN P
- ®® s pappEREAe
N - SEEEEEEELE

MCU - 25 SEG3:!
Px DATA cCli—— VDD
VDD CC2|— |
Oiu%47 VOI5N| 0=
GN GND VEE
Olul

LCD324-42
VDD

Application note: The 0.1uF capacitor is between VDD and GND. Its PCB layout must be very closed to
SG1620 pin to be sure the anti-noise capability.

The table illustrates the suggestion value of capacities (C1, C2)

Crystal Error  Capacity Value
+10ppm 0~10p
10~20ppm 10~20p
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. Package Information

64-LQFP)
c
D H
AG T T 3z
— ——
 I— — :I:I:I::F
 — — o —
 — ——
—— - —
 — — - —
Al B —— ——
— — ——
—— E—*E
— — ety
—— ——
—— ——
 —— ——
— — ——
[ —— —r—17
r \.
1 16
Dimensions in mm
Symbol 3
Mirn. Mom. Max.
A 8.9 91
B 6.9 71
C 8.9 91
(] 6.9 71
E 0.4
F 013 0.23
G 1.356 1.45
H 16
| 0.05 0.15
J 045 0.75
K 0.09 0.20
o 0* [
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SYMEDLS| WM. T WAX.
A 0.7 0,192 [EN ]
A i 002 | G0lE
= Al 0369 D8+ | 0099
b 0. 0010 am3
c = [.CXIE —
D 05280 0.825 OE3D
n E 0.291 0295 | 0739
. o 0.025 —
J 3 Ha iR MR | (41E
] L [¥EEF] [WIWR[+] 0.0
fg L = 0.5 —
c Y = = 03
. S g s = A"
i UNIT : INCH

NCTES:

1.08TLM FLANE HIIS LOCATED AT THE BGTTOM
OF THE WMDLD FARTING LINE COINCIDENT WATH
WHERE THE LEAD EXITS THE BOOY.

Z.OIMENSIONS E AN 0 DO NOT INCLUGE
.. NOLD PROTRUSION. ALLOWABLE PROTRLUSON
IS B MIL PER SIDE, DIMENSIONS E AND

D DO INCLUGE WDLO MISMATCH AND ARE

DAL A DETERMINED AT CATUM PLANE [
¥ « S.0IMENZIGN b CXES HOT INGLUDE DRWMBAR
T AE s PROTRUSION.

:

z

=
Al
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SG1620 Pad Coordinate Diagram

1 BEEEDEEEEE 6

FIEIEE

]

[BlE]E]l=][=][=]]

't

=R

(58 [ el e ) 2 ) s

OUTLINE SIZE: 1650 x 1750 um?

SUBSTRATE floating (recommend) or VSS

EEEE mej

| | el

g .-

—_— — —
L Cal

a

2]
H

5]

",

NO NAME X Y
1 SEGH -740.300 730,050
2 SEGT -740.300 670.050
3 SEGE -740.300 560.050
4 SEGY -740.300 450,050
5 SEGI10 -740.300 340,050
6 SEG1] -740.300 230,050
7 SEG1Z -740.300 120.050
g SEG13 -740.300 10,050
9 SEG14 740,300 99,950
10 SEGLS 740,300 -208.950
11 SEG16 740,300 -319.950
12 SEG17 740,300 -429.950
13 SEGIE -740.300 -5359.950
14 SEG1Y 740,300 -549.950
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15 SEG20 ~744.300 _789.950
16 SEG21 534300 _TRO.950
17 SEG22 524300 ~789.950
18 SEGZ3 414,300 _TRO.050)
Y SEG24 304,300 -789.950
20 SEG25 194,300 -789.950
2] SEG26 _24.300 _789.950
2 SEG27 25.700 -789.950
43 SEG28 135.700 -789.950
24 SEG29 245.700 _789.950
25 SEG30 355.700 -789.950
26 SEG3] 465.700 _TRO.950)
2 CSB 706.550 -793.550
28 RDB 706.550 -683.550
29 WRB 706.550 -573.550
30 DATA 689700 -445.450
3L VSS 689.700 2334300
32 0SCO 689.700 -187.150
3 0SCI 689.700 77.150
H VDD 689.700 14 850

35 IR(B 639700 146.850
36 BZ. 689,700 256.830
37 BB 639,700 455,750
38 CCl 6E9.700 565.750
9 CC2 6E9.700 675.750

=

WVOL5N

TE2.950

—

VEE

530,700

789.950

COMO

394.700

T389.950

COM1

284.700

TE2.950

COM2

174.700

T89.950

COM3

64,700

789.950

B [ = QN LN NP gy ST

SEGD -45.300 789,950
SEG] -155.300 T89.950
48 SEG2 -265.300 T89.950
19 SEG3 -375.300 789,950
30 SEGY -483.300 T89.950

3l

SEGS

-395.300

T89.950
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