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DL5551

8 Digits Calculator with Two Currency Exchange IC

Displaying on Dual Lines LCD(Default rate built in)

GENERAL DESCRIPTION APPLICATION

DL5551is a CMOS LSI calculator chip with 8 digits This specification contains complete
arithmetic operations and currency exchange informations of functional description, electrical
function of 2 countries, designed for triplex LCD characteristics, packaging, and crating requirements

application with 1.5V battery or solar cell power of C9831.

supply. In converter mode, LCD displays in two lines,

each line has 8 digits with 2 icons. The result of

currency exchange and its following operations

displays in two decimals and is rounded to two

decimals if it exceeds two decimals.

The rate can be set, otherwise the rate is default

value which was built in. Exchange rates will be kept

in the special memory even after power off.

FUNCTIONS FEATURES

< 1.5V power supply (battery or solar cell) ¢ Accumulating memory: M+, M-, MRC

¢ Turn on in currency converter mode with two ¢ Special memory: RATE, SET
currency exchange function » Floating decimal in calculator operation
(The nature of the conversion is thus from ¢ Overflow indication : 'E'
Country2 (Euro) to Country1(FF) ) * Automatic power off function.

* 8-digits with ‘» ' and '=' two icons display on
each line of dual lines LCD in currency converter
mode

» The result of currency exchange and its following
operations displays in two decimals and is
rounded to two decimals if it exceeds two
decimals. If the decimal point is less than two
digits, the resuit doesn't add '0". LCD display '0.’
when result is zero.

* The rate can be set and kept in special memory
even after power off. Otherwise, the rate is
default value which was built in.

* Using Country2(Euro) display line with 'M', *-' and
'E' icons in normal calculator mode .

¢ Four standard functions (+, -, X, +).

Auto-constant calculations (constant:

multiplicand, divisor, addend and subtrahend)

Extraction of square root.

Mark-up and mark-down calculations.

Percentage calculations.

Chain addition, subtraction, multiplication and

division

The key matrix have the following keys:
0,1,2,3,4,5,6,7,8,9,.,+,-,X,+,=,0ON/Euro,Cal/C,
CE,OFF M+ M- MRC +/-,%,SET , RATE, d

* 1/4 duty cycle, 1/2 bias LCD
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ABSOLUTE MAXIMUM RATINGS

Parameters Symbol Value Unit Note
Extremely voltage VDD -0.3~+20 \ 1
VIN -0.3~VpD+0.3 \ 1
Solar Supply Voltage VSB 1.1~ 3.0 \' 2
VGG (LIM) 1.1~ 1.8 \Y 3
Operating temperature range TorPR 0~+50 °C -
Storage temperature range TsTG -55~+125 °C --

Note 1 : Maximum voltage on any pin is referenced to GND.
Note 2 : VSB is solar supply voltage.
Note 3 : VGG (lim) is limited voltage.

ELECTRICAL CHARACTERISTICS
(Ta =25°C, VDD = 1.5V unless otherwise specified)

Parameter Symbol Min. Typ. | Max. | Unit Test Condition Note
Input Voltage VIH VDD-0.4 -- - \Y -— 4
ViL -~ -~ 0.4 \Y --
Input Current IiH - -- 1 MA | VIN= VDD 5
I 0.3 1 3 PA | VIN=QV
Output Voltage 1 VOH | VDD-0.15| -- -- V | Noload 6
VoL - - 0.15 V | lout=15pA
VoA 2.8 2.95 -- V | No load
Output Voltage 2 VoB 1.3 1.5 1.7 V | No load 7
Voc - 0 | 02 | V |Noload
Display Frequency Fd 40 55 65 Hz | Vpp = 1.3V while display 7
is ON.
loFr - - 0.2 | pA | Displayis OFF
Dissipation Current Ipis -- 42 6 HA | Vpp = 1.3V while display 9
is on.
lop - 6.8 - MA | Vpp= 1.1V, while 10
operation.

Note 4 : Applies to Pins K2 ~ K6.

Note 5 : Applies to Pins K2 ~ K6.

Note 6 : Applies to P1,P2, A2X ~ A5X.

Note 7 : Applies to H1 ~ H4, A0 ~ A16, B1 ~ B16.

Note 8 : Measured by the test circuit below after power supply automatically turns off.

/> VDD

VA
o @
J — VB VDD

] VvC
C2

Note 9 : Measured by the test circuit while "0" is being displayed after auto - clear operation and while key is
not being depressed.

Note 10 : Measured by the test circuit while operation is being made by ON/C key and while key is not being
depressed.
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DISPLAY FONTS

a. Numerical Font

0iJ3456M89

b. Sigh Font

M—E - p =

.Me.mory Negative Errf)r Punctuation !np_ut line Result line
indicator indicator indicator indicator
LCD CONNECTOR

FF
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COM3 SG1 UA8 UA7 UA6 UA5 SG3 LA8 LA7 LA6 LA5 LA4 LA3 LA2 LA1 SG5 UB4 UB3 UB2 UB1 COM2
COM4 SG2 UB8 UB7 UB6 UBS SG4 LB8 LB7 LB6 LB5 LB4 LB3 LB2 LB1 UA4 UA3 UA2 UA1 COM1

LCD Panel

UAg UB{ UA UB: UA; UBE UA; UB§ UAE UB? UAS: UBE UAE UBE UA1E uB1

SG4 ;LAB : LBSi LA7; LB: LAG: LB; LAS: LBg LA4: LBi LA3: LB§ LA2: LB§ LA1; LB1 %
5

Segment Connection
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Backplanes Connection

BACKPLANE OUTPUT WAVEFORM 1; COMi (i=1~4)

T FD = 1/T von
com1 [ voB

——J I__.I__________ vocC
comz _[ 1 [

- L - L]
com3 - L = e
com4 L] L]

LCD SEGMENT OUTPUT WAVEFORM 2; Lai, Lbi, Uai, Ubi (i=1~8)

voa

voC
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PAD DIAGRAM

K2 A2X A3X A4X AS5X P2

vB[_]
vA[ ]

DL5551

UBS[ |

K4 VSB VOP VDD COM2

Die Size = 98 mil X 112 mil
Pad Size = 84 um X 84 um

] DODOODoooooooon

[ ]comi

The Co-ordinate for Low Left Corner of Each Pad

s JOD00000oooOoooogg b

SG4 LAS8 LB8 LA7 LB7 LA6 LB6 LAS LB5 LA4 LB4 LA3 LB3 LA2 LB2

SG3 (-1161.9, -1332.0) LAl (1077.9,-1309.9) VDD(938.9, 1248.1) CGI (-1161.9, 1248.1)
SG4(-1020.9, -1332.0) LB1 (1077.9,-1170.9) VOP(799.9, 1248.1) VB (-1161.9, 1094.2)
LAS8( -881.9,-1332.0) SG5 (1077.9,-1032.0) VSB( 660.9, 1248.0) VA (-1161.9, 955.2)
LB8( -742.9,-1332.0) UA4 (10779, -892.9) K4 (514.1, 1248.0) VC  (-1161.9, 691.0)
LA7( -603.9, -1332.0) UB4 (10779, -753.9) K6 (367.3,1248.0) GND (-1161.9, 494.0)
LB7( -464.9, -1332.0) UA3 (10779, -597.0) K5 (220.5,1248.0) COM3(-1161.9, 355.0)
LA6( -325.9,-1332.0) UB3 (10779, -458.0) P1 ( 76.0,1248.1) COM4(-1161.9, 216.0)
LB6( -186.9,-1332.0) UA2 (10779, -318.9) P2 ( -68.5,1248.1) SG1 (-1161.9, 77.0)
LAS( -47.9,-1332.0) UB2 (10779, -180.0) A5X(-213.0, 1248.0) SG2 (-1161.9, -62.0)
LB5( 91.1,-1332.0) UA1 (10779, -40.9) A4X(-357.5, 1248.0) UAS8 (-1161.9, -201.0)
LA4( 230.1,-1332.0) UB1 (10779, 98.1) A3X(-502.0, 1248.1) UB8 (-1161.9, -340.0)
LB4( 369.1,-1332.0) COM1(1077.9, 1070.4) A2X(-646.5, 1248.0) UA7 (-1161.9, -479.0)
LA3( 508.1,-1332.0) COM2(1077.9, 1248.1) K2 (-793.3,1248.0) UB7 (-1161.9, -618.0)
LB3( 647.1,-1332.0) K3 (-949.9, 1248.0) UA6 (-1161.9, -757.0)
LA2( 786.1,-1332.0) UB6 (-1161.9, -896.0)
LB2( 925.1,-1332.0) UAS5 (-1161.9, -1035.0)

UBS (-1161.9,-1174.0)
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APPLCIATION DIAGRAM WITH BATTERY SUPPLY
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Note : Chip substract must be floating or connected to GND.

D
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APPLCIATION DIAGRAM WITH SOLAR CELL SUPPLY
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Note : Chip substract must be floating or connected to GND.
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