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PROGRAMABLE LCD CONTROLLER/DRIVER

The uPD7225 is a software~-programmable LCD (Liquid Crystal
Display) controlier/driver. The uPD7225 can be serially
interfaced with the CPU in a microcomputer and can directly drive
2, 3, or 4-time division LCD. The uPD7225 contains a segment
decoder which can generate specific segment patterns.
addition, the uPD7225 can be used to control on/off
operation of a display.
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Features:

G
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Can directly drive LCD
Programmable time-division multiplexing

Static drive

Divide-by-2, -3, or -4 time division multiplexing
Number of digits displayed

7-segment

Divide~by~4 time divisiaon ...... 16 digits
Divide-by-3 time division ...... 10 2/3 digits
Divide-by-2 time division ....., 8 digits
Static ... i i e e 4 digits

l4-segment
Divide-by-4 time division ...... 8 digits
Bias method
Statie, 1/2, 1/3
Segment decoder output
7-segment ! Numeric characters 0 to 9, six symbols
l14-segment: 36 aiphanumeric characters, 13 symbols
Blinking operation
Multi~chip configuration possible
8-bit serial interface
75% series and 78K series compatible
CMOS
Single power supply

Order Iinformation

Part number Package Quality level

uPD7226G00 52-pin plastic QFP (bend) Standard (for general

electrics application)

uPD7226G01 52-pin plastic QFP (straight) Standard (for general

electrics application)

uPD7225GB-3B7 56-pin plastic QFP (bend) Standard (for general

electricsg application)

Quality: Refer to "NEC Semiconductor Device Quality Standards"”

(IEI-620) published from NEC for details of quality
standards and application area for this product.
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Pin Configuration:

56-pin QFP (Top View)
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1. PIN FUNCTIONS
1.1 8I (Serial Input) ..... Input

This pin is used for inputting serial data (commands/data). Data
to be displayed as well as 19 different commands for controiling

the operation of the uPD7226 can be input to this pin.
1.2 BCK (Serial Clock) ..... Input

This pin is used for inputting the shift clock for serial data
(SI input). The content of the SI input is read into the serial
register at the rising edge of this clock one bit at a time. SCK
input is effective when CS = 0 and BUSY = 1. If BUSY = 0, this
input is ignored. If C§ = 1, this signal is ignored regardless
of the BUSY status.

1.3 C/D (Command/Data) ..... input

This input indicates whether the signal input from the 8§I pin is
a command or data. A low level indicates data; a high level
indicates a command.

1.4 BUSY ..... Tri-state output

This is an active-low output pin that is used to control serial
data input disable/enable. A low level disables serial data
input; a high level enables serial data input. This pin Ybecomes
high impedance when TS = 1.



1.5 €S (Chip Select) ..... Input

When CS is changed from high level to low level, the SCK counter
in the uPD7225 is cleared and serial data input is enabled. At
the same time, the data pointer is initialized to address 0. When
CS is set to high level after serial data is input, the contents
of the data memory are transferred to the display latch and
displayed on the LCD.

1.6 SYNC (SYNChronous) ..... Input/Output

The SYNC pin is used to make a wired OR connection when the
common pins are shared or when blinking operation is synchronized
in a multi-chip configuration.

When the uPD7225 is reset (§E§ET = 0), the EYEE'pin outputs the
clock frequency (fCL) divided by four (refer to Fig. 1), and
synchronizes the system clock (fCL/4) of the uPD7225. V¥When the
reset is released (RESET = 1), the display timing of each uPD7225
is synchronized with the common drive signal timing shown in Fig.
2.

Fig. 1 SYNC Pin Status During Reset (RESET = 0)
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Fig. 2 SYNC Pin Status after Reset (RESET = 1)

1 frame
Static
COMO
SYNC
Divide-by-2 1 frame
time division
COMO
e I uu

Divide-by-3

time division 1 frame
COMo i [—1‘“1_1‘“1__L_J*—

I
L

Divide-by-4 1 frame
{ |
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This is an active low reset input pin.

1.8 60~831 (Segment) ..... Output

These pins output segment drive signals.

1.9 COMO-COM3 (COMmon) ..... Output

These pins output common drive signals.



1.10 CL1, CL2 (CLock)
A resistor is connected across these pins for internal clock

generation. When inputting an external clock, use the CL1 pin

for input.

L.11 ¥iers Vicar Vies

LCD driver power supply pin.

1.12 Vpp

Positive power supply pin. Either pin 7 or pin 33 can be used.
1.13 Vgg

GND pin.
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2. INTERNAL SYSTEM CONFIGURATION
2.1 Serial Interface

The serial interface consists of an 8-bit serial register and a
3-bit SCK counter.

The serial register clocks in the serial data from the SI pin at
the rising edge of SCK. At the same time, the S8SCK counter
increments (+1) the serial clock. As a result, if an overflow
occurs (when eight pulses are counted), input from the $I pin is
disabled (BUSY = 0), and the contents of the serial register is
output to the command/data register.

The SCK should be set to high before serial data is input and
after the data has been input (after eight clocks are input to
SCK> .

Serial data must be input to the SI pin beginning with MSB first.

SI pinfe—-—I| D7 : D6 | D5 | D4 | D3 { Dz . D1 | DO

«PD7225




2.2 Command/Data Register

The command/data register latches the contents of the serial
register in order to process the serial data clocked into the
serial register. After the serial data is latched, if the
clocked in data is specified as command, the command/data
register transfers 1its contents to the command decoder. If
specified as data, the command/data register transfers its
contents to data memory or the segment decoder.

2.3 Command Decoder

wWhen the contents of the command/data register are specified as a
command (C/D was high when data was input), the command decoder,
clocks in the contents of the command/data register and controls
the uPD7225.

2.4 Segment Decoders

The uPD7225 has a 7-segment decoder for use with divide-by-3 and
divide-by-4 time division, and a l4-segment decoder for use
divide-by-4 time division.

The 7-segment decoder can generate signals for numeric characters
0 to 9 and six different symbols. The l4-segment decoder can
generate signals for 36 alphanumeric characters and 13 different
symbols. wWhen the WITH SEGMENT DECODER command is executed, if
the contents of the command/data register are specified as data,
the cortents will be input to the segment decoder, and converted
to display codes, and then automatically written to the data
memory. Whether to select the 7-segment decoder or l4-segment
decoder is determined by the most significant bit (bit 7) of the
data input to the segment decoder. I1f the most significant bit
is 0, the 7-segment decoder will be selected. If it is 1, the
14-segment decoder will be selected. I[f the 7-segment decoder is
selected (however, divide-by~3 and divide-by~-4 time division),
the lower 4 bits (bit 3 to bit 0) of the input data /D=
will be decoded and written to the data memory.

23
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1f the l4-segment decoder is selected (however, divide-by-4 time
division), the lower 7 bits of the input data (C/D = 0) will be

decoded and written to the data memory.

l ' |
L——-Decode data

Specifies 7-~segment
decoder

7

& 0

Lad

|

— ———

L—-———-——Decode data

Specifies l4-segment
decoder

When displaying the output of the segment decoder (display data)

on the LCD, use an LCD configured as shown in Fig. 3 or Fig. 4.

If another type of LCD is used,
different,.

the displayed pattern will be



Fig. 3 7-Segment Type LCD

wWhen configuring the LCD for divide-by~3 time division mode,

connect as follows:

SEGa+ 2 —-

S
j
COM?2
C;::7 SEGn : b, ¢, DP
(] SEGn + 1: a, d, &
E] SEGn + 2: e, £
0 COMO : a, b, f
Naran\ VAT COM1 : e, e, g

CcoM2 ¢ d, DP



when configuring the LCD for divide-by-4 time
connect as follows:

i
SEGa - 1
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COM2 =
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Fig. 4 14-Segment LCD

The l14-segment type LCD can be used only in the divide-by-4 time
division mode. TFor the 14-segment LCD type, connect segments and
commons as follows:

SEGn+ 3 SEGn+ 2
CoMo

COM2

\
SEGn+ 1 SE

p\ /\ SEGn i h, i, k, n

SEGn + 1: d, e, f

f b SEGn + 2! a, b, ¢, DP
SEGn + 3: g, j, I, m

L/ LV COMO ! a, g, h

“\ /” COM1 t b, i, i, f
COM2 t ¢, e, k, |

¢ ¢ COM3 : d, m, n, DP

N e

The following shows the input data and display pattern, and the
configuration of the display data which is automatically written
into the data memory. For the 7-segment type, the lower 4 bits
(D3 to DO) are decoded. For the l4-segment type, the input data
and display pattern correspond to 8-bit ASCII code. The first
address to which the display data is written is indicated as
address N.
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Fig. 5 7-Segment LCD
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Fig. 6 14-Segment LCD
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2.5 Data Memory/Data Pointer

The data memory is a memory which stores display data (32 x 4
bits). Data input by serial transfer, command immediate data,
etc., is written to the data memory.

Specified by data pointer
Address
01 2 3 456 78910 29 30 31

Bit

W N e o

In the data memory, either data from the serial register (when
the segment decoder is not used) or data from the segment decoder
(when the segment decoder is used) is written as display data.
when the segment decoder is not used, all bits or the lower 4
bits of the serial data (C/D = 0) input to the serial register
are assigned and written to the specific bits in location 2 to
location 4 in the data memory according to the specified time
division. When the segment decoder is used, the contents of the
serial register (C/D = 0) are decoded by the segment decoder, and
the corresponding display data are allocated to the location
specified in data memory by the +time division specification
(divide-by~-3, -4 time division) and the MSB (Most Significant
Bit) of the serial data., (a) to (d)> below describe these
operations.

The contents of the data memory can be modified in 4-bit units or
in bit units using a command.



(a)

(b)

Static

The lower 4 bits of the contents of the serial register are
written to bit O in each address (the upper 4 bits are
ignored).

bitd bito
L[ [osf [T F oo (LT T [0 | Do
n+3 n+2 n+1 Address n

Only the content of bit 0 in each address are effective as
display data.

After the data is written, the data pointer points to address
n + 4.

Divide-by-2 time division
The contents of the 4 even bits of the serial register are

written to bit 0 in the four addresses, and the contents of
4 odd bits of the serial register are written to bit 1.

bit3 bitd
{ o7[ps| | ps[p4] | p3[pzgf | | [;ifpo|
n+3 n+2 n+1 Address n

The contents of bits O and 1 of each address are effective
as display data.

After the data -is written, the data pointer points to
address n + 4.

31
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(c)

Divide-by-3 time division

The contents of the 8 bits of the serial register of the
segment decoder output (8 bits) are written to bits 0, 1,
and 2 of each address. In this case, ©0 will be
automatically written to bit 2 of address n + 2, For
segment decoder output, 0 will also be automatically written
to bit 2 (D2) of address n.

bit3 hitd
o orios] [ Tosioe 3] [ P piimo)
n+2 n+1 Address n

The contents of bits O, 1, and 2 of each address are
effective as display data.

After the data is written, the data pointer points to
address n + 3.

The segment decoder output written to the data memory
corresponds to segments (a to g, DP) shown in Fig. 3 as
follows:

bit3 bit0

| e f] [ JaTala] [[oplcl3]

n~2 n+1 Address n




(d}

Divide-by-4 time diwvision

The contents of the 8 bits of the serial register or the
segment decoder output (8 bits) are written to bits 0, 1, 2,
and 3 of each address. For segment decoder output, 0O is
avtematically written to bit 3 (D3) of address n.

bit3 bitd
D7iD6! 5[ D4 %] p2[ D1 Do
n+1 Address n

The contents of all bits of each address are effective as
display data.

After the data is written, the data pointer poinis to
address n + 2.

When 7 segments are used, the segmenit decoder output written
tt the data memory corresponds to segments (a to g, DP)
shown in Fig. 3 as follows:

bit3 bitd
{a[eTslf] [pP[c]b]e]
n+1 Address n

When 14 segments are used, the segment decoder output is
written to Dbits 0, 1, 2, and 3 of each address. In this
case, Os are automatically written to bit 3 of address n +
2, and bit O of address n + 1.

bit3 bitd
fos[ou[mis]oi] [P ow[pelps] [p7[De[DsPY| [p3[p2[D1] DO
n+3 n+2 ntl Address n
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All bits of each address are effective. After the data is
written, the data pointer points to address n + 4,

The segment decoder output written to the data memory
corresponds to segments (a to n, DP) shown in Fig. 4 as
follows:

L s] plelels] GLelie] GIH]

n+3 n+2 nt1l hddress n

All contents of the 32 x 4-bit data memory are transferred to the
32 x 4-bit display data latch when the TS is set to high. In
this «case, if the DISPLAY ON command has been set, the contents
of the display data latch are converted to the segment drive
signal in 32-bit units in synchronization with COMO-COM3 signals,
and output from the segment pins.

The figure below shows the relationship of the data wmemory,

segment pins, and common signal selection timing.

Fig. 7 Data Memory, Segment Pins, and Common Signal
Selection Timing

S0 S1 S2 53 S4 S5 S6 57 S8 S8 S10 S28 529 530 S31
| Il | ' b i
EEREREEE BN
! { \ L ! ; ! | i
cCoM o ‘ o}
COM 1 | 1 Bit
coM 2z | 2
COM 3 T o ‘ KR
012345678 910 282 303l
) Address



The data pointer (5 bits) specifies the address (0-31) of the
data memory to which the display data will be written (at the
same time, the data pointer specifies the blinking data memory
address (0-31)). The LOAD DATA POINTER command is used to set
the address to the data pointer <(the data pointer can be
initialized by setting the CS to low). When the data pointer is
counted up to 31, it then becomes O at the next count, and thus
it repeats the operation shown below.

P

N
- 31~

1t should be noted that, if display data is written sequentially
from address O in the divide-by-3 time division mode, addresses
30 and 31 will not be written. However, if the data is written
in the divide~by-3 time division mode again, data will be written
from addresses 30, 31, followed by 0 so that the display data
previously written to address O will be modified.
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2.6 Blinking Data Memory

The blinking data memory stores blinking data used +to control
display on/off operation (blinking)., Blinking operation can be
performed in segment units. Each bit in blinking data memory
corresponds to a bit in the data memory; if a bit in the blinking
data memory is set to 1, the corresponding segment will blink.
The blinking data memory is addressed by the data pointer at the
same time the data memory is addressed. Data is written by using
the WRITE BLINKING DATA MEMORY command, and bit manipulaticn can
be performed by wusing the AND BLINKING DATA MEMORY, or OR
BLINKING DATA MEMORY command. The BLINKING ON command is used to
initiate blinking operation or select the blinking interval
(refer to 3.2).

2.7 Display Data lLatch

The display data latch stores the data of the 32 x 4-bit segment
driver. Each bit of the display data latch corresponds to a bit
in the data memory. All contents of the data memory are
transferred to the display data latch at the rising edge of 65,
and the contents displayed on the LCD are modified. I[f blinking
is set, the contents of data memory are modified by the cantents
of blinking data memory and the resulting values are transferred
to the display data latch.

The display data written to the display data jatch is
successively selected by the control function performed by the
LCD timing control, and converted to segment drive signal before
output.



2.8 LCD Driver

The LCD driver consists of the segment driver and the c¢ommon
driver, and generates the segment drive signal and common drive
signal.

The segment driver outputs a segment signal so that the
relationship with the common drive signal is select level if the
drive data stored in the display data latch is 1. 1f the drive
data stored in the display data latch is 0, the output o0f the
segment driver will be non-select level.

The common drive signal sequentially drives the LCD common poles
according to the time division specification.

2.9 LCD Timing Control

The LCD timing control generates the LCD drive timing according
to the number of time divisions, the frequency division ratio,
and bias method, and supplies it to the LCD driver. In addition,
the LCD timing control outputs a SYNC signal from the SYNC pin in
order to synchronize the display timing of each uPD7225 when
configured in a multi-chip configuration,

Iin a multi-chip configuration, the common signal can be used 1in
common or blinking operation can be synchronized by making a
wired-OR connection with the SYNC pin of each uPD7225.

a7
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3. FRAME FREQUENCY AND BLINKING FREQUENCY SETTING

3.1 Frame Frequency Setting

The frame frequency
time-divisions setting),

indicated in the figure

is set according to M1,
and F1, FO (frequency division ratio) as
below,.

MO (number of

Fig. 8 Frame Frequency Setting
Divide-by-2 Divide~-by-3 Divide-by-4
Static time time time
division division division
T 7
_ ML, MO ‘ ‘:
o |1 11 1 0 0 0
F1, FO ]
. . foL fer fer foL
27 2" x 2 27 x 3 27 x 4
. . feL foL foL foL
28 28 3 2 28 x 3 28 x 4
A feL feL for feL
29 29 x 2 29 x 3 29 x 4
. X fou foL fer foL
211 21l y 9 231 3 21l 5 ¢4

fCL = Clock oscillation frequency




3.2 Blinking Frequency Setting

The blinking fregquency can be set in two settings by KO in the
BLINKING ON command.

Fig. 9 Blinking Frequency Setting

Ko Blinking frequency
o foL

917
. foL

2186

foL = Clock osciliation frequency



4. LCD DRIVE POWER SUPPLY PIN VOLTAGE SETTING

The bias method for setting the LCD drive power supply pin allows

a different voltage to be supplied to each pin.

Fig. 10 Voltage Setting
Vicr Vice Yica
Static VoD Vpp ~ Vicp Vpp - Vicp
1/2 bias Vpop - 3VLcp Vpp - 3YLcD Vop - Vicp
1/3 bias Yoo - 3VLep Vop ~ 3VLeD Vop ~ Vicp
*VLCD: LCD voltage
The following shows a circuit example which supplies voltages
between VDD and VSS as the LCD drive reference voltages.
(1) Static
T Vor VLeD
Vop Rl = X Rz
v -V
PD7225 VL“% & DD LCD
Vie2
Vica |y, . Vicp: LCD drive voltage
Vg B R, is used for contrast
GND ad justment.



(2)

3

Divide-by-2,

-3 time division (1/2 bias)

?VDD
V) v
;ml 2Ry Rl = LCD
rel 1
#PD7225 Veez | 2(Vpp - Viep?
2R,
Vied 3
L3 2R
Vss
Jr GND

Divide-by-3,

Vop
aPD7225 Vicl
Vice?
Vied
Vss

-4 time division (1/3 bias)

? Voo
R

[ : R - VLcp

i =
—1 8Cpp - Viep)
B

A!’Rg

x Ry

XRZ

4!
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5. CLOCK CIRCUIT
The clock oscillator can be configured by connecting a resistor
(R) across the CL1 and CL2 clock pins. When using the external

clock, CL1 can be used to input the external clock (CL2: Open).

Fig. 11 External Circuit for Clock Oscillation Pins

»PD7225 «PD7225

CL1 CL

External clock
fii-————1 ¢ R ot ~t————d 0sC
To 1CD th\inq)
CL2 To LCD timing cL
( control (control ) d Open

Remarks: fCL = Clock oscillation frequency (when using the

external clock, this frequency is same as that of the
external clock frequency.)

When configuring a multi-chip system using the SYNC pin, a2 clock
with the same frequency and same phase must be gsupplied to the
CL1 pin of each uPD7225.



6. RESET FUNCTION

When a low level of 12 clock cycles or more is input to the RESET
pin, the uPD7225 will be reset to the following conditions:

o This condition is the same as when M2 - MO = 0, Fl1, FO = 0 are
executed by the MODE SET command.

o Display data transfer from the data memory to the display data
latch - This condition is the same as when the

UNSYNCHRONIZED TRANSFER command is executed.

o Command/data register output --- This condition is the same as
when the WITHOUT SEGMENT DECODER command is executed.

o LCD display --- This condition is the same as when the DISPLAY
QFF or the BRINKING OFF command is executed.

Function when the uPD7225 is reset

o S$0-831 and COMO-COM3 pins output VDD
o Serial data input --- Disabled (BUSY = 0) (However, CS = Q)

when used in a multi-chip system, the reset state must be
released (rising edge of RESET) within 5 us.

Fig. 12 Reset Signal in Multi-Chip System

0.7V,

RESET "
0.3V,
12 clock cycles 5 us max.
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7. SERIAL DATA INPUT

Serial data is input to the SI pin with MSB first in
synchronization with the serial clock in 8-bit units. When CS is
set to low, the uPD7225 sets the BUSY to low (this initializes
the SCK counter and the data pointer to 0) in order to perform
internal processing. Therefore, after the uPD7225 completes
internal processing, the first bit (MSB) should be input in
synchronization with the SCK after the BUSY signal is set to
high. The serial data is transferred to the serial register in
bit units at the rising edge of SCK. Inputting eight serial
clocks completes the transfer of all 8 bits of data to the serial
register. At the rising edge of the eighth serial «clock, the
BUSY is set to low, and the status of the C/E pin is clocked in
to specify whether the data is a command or data. Afterwards,
the contents of the serial register are clocked into the
command/data register.

When successively inputting 2 or more bytes of serial data, cs
must be set to low until all bytes of data are input. The BUSY
is set to low each time a byte of data is input. The BUSY
becomes high when the serial data is clocked in from the serial
register to the command/data register, so that the next serial
data can be input.

When input of all serial data is complete, the data memory
contents can be displayed by setting C5 to high. CS must not be
set to high while display data is being transferred (before eight
clocks has elapsed). I1f it becomes necessary to interrupt serial
data transfer when transferring two or more bytes of data due to
an interrupt for the CPU interrupt, execute the PAUSE TRANSFER
command after checking that the byte has been transferred, then
set ©S8 to high. In this case, even if CS is set to high, the
contents of the data memory will not be transferred to the
display data latch.



To resume serial data transfer, set CS to low in the same way as
when initiating a normal transfer. However, in this case, the
contents of the data pointer are not cleared so that data write
operation starts from the next data memory address when serial
data transfer is resumed (C/D = 0).

Note: In a multi-chip system in which the BUSY pins of chips are
made a wired-OR connection, avoid setting the CS pins of

two or more chips simul taneously.

Fig. 13 Inputting Byte

Sertal duca X o1 X s X s :::: X_pz X o1 X o
S T e e Y e

impedance Kigh
.

Fig. 14 Inputting 5 Bytes Successively

Serial data [wlllwi]lwilrm‘JIWﬁf’l_

163 ] [
W -] L LJ LJ LJ L
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8. COMMAND

8.1 MODE SET

Vo1 ] o me[m]molri]ro]

This command sets the number of time divisions for

the

LCD

display static drive or the time-division drive, bias method, and

frame frequency.

a. Ml and MO specify the number of time divisions

drive or time-division drive.

M1 MO
Q0 0 ... Divide~by-4 time division drive
0 ...... Divide-by-3 time division drive
1 ) Divide-by-2 time division drive
0 1 ...... Static drive

b. M2 specifies the bias method.

M2
O e 1/3 bias method
| S 1/2 bias method
0/1 .. Static

8

¢. F1 and FO specify the frequency division ratic

determines the frame frequency (refer to Fig. 8).

F1 Fo Frequency division ratio
0 0 ... 1/27

0 1 ... 1/28

1 [+ I 1/29

1 ) 1/211

tatice

which



8.2 SYNCHRONIZED TRANSFER

[ofof1]1 oo o r]

This command controls display data modification.

Normally, modification of display data is performed at the rising
edge of the cs signal (transferring display data from the data
memory to the display data latch). However, after this command
is executed, display data is modified at the first alternate
current drive cycle (Frame frequency x Number of time divisions)
after the CS signal is set to high.

8.3 UNSYNCHRONIZED TRANSFER

[ofofi]s]o]ofo]0]

This command controls display data modification.
After this command is executed, display data is modified at the
rising edge of the CS pin.

8.4 PAUSE TRANSFER

[oiofefrftiofo]o]

This command disables display data modification.

After this command is executed, display data can not be modified
at the first rising edge of the Eg'pin; instead, modification is
put off until the second rising edge of the Ccs pin. In addition,
the data pointer is not cleared at the first rising edge of the
€S pin (refer to 2.5).

This command is used when it becomes necessary to set the CS pin
to high due to an interrupt for the CPU in the middle of serial
data input operation.
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8.5 BLINKING ON

[0Talo 1101k

This command sets the blinking operation status. The blinking
frequency is set by the least significant bit of the command (bit
K0).

KO Bliinking frequency (Hz)ﬁw

0 fep /2t
! fr1: Clock oscillation
i CL

! 1 fCL/Zl6 frequency

8.6 BLINKING OFF

[oiolof1]1Jo]0l0

This command stops blinking operation.

8.7 DISPLAY ON

[oTo o1 o]o]o]1]

After this command is executed, LCD display operation starts
according to the display data contained in the display data
latch.



8.8 DISPLAY OFF

[o oJe[1ToTo o o}

When this command is executed, the relationship of all common
drive signals and segment drive signals enters the non-select
state. As a result, the display is turned off. Transferring
display data from the data memory to the display data latch is
not affected by this command execution.

8.9 WITH SEGMENT DECODER

[ofofofifofr o]

After this command is executed, input data is sent to the segment
decoder, and the decoded code is written to the data memory.

8.10 VWITHOUT SEGMENT DECODER

[EleToieliToTa]

After this command is executed, input data is written to the data
memory without going through the segment decoder.

8.11 LOAD DATA POINTER

{1 ]1]1 [pe]sfp2{p1]me]

This command sets immediate data D4-D0 to the data pointer.
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8.12 VWRITE DATA MEMORY

{17101 [ps[p2p1]D0]

This command stores immediate data D3-D0O to the data memory
addressed by the data pointer, and increments (+1) the contents
of the data pointer.

8.13 OR DATA MEMORY

[1 o] 1] ps[p2[Di]D0]

This command ORs the contents of the data memory addressed by the
data pointer and immediate data D3-D0, and stores the result to
the data memory, then increments (+1) the contents of the data
pointer.

8.14 AND DATA MEMORY

[1 0] o]1]pa[pz][pifDe]

This command ANDs the contents of the data memory addressed by
the data pointer and immediate data D3-D0O, and stores the result
to the data memory, then increments {(+1) the contents of the data
pointer.

8.15 CLEAR DATA MEMORY

ofof1lofofoo o]

This command clears the contents of the data memory and the data
pointer.



8.16 WRITE BLINKING DATA MEMORY

[1T1]0]o|psjp2|p1] Do}

This command stores immediate data D3~DO0 to the blinking data
memory addressed by the data pointer, and increments (+1) the
contents of the data pointer.

8.17 OR BLINKING DATA MEMORY

BORDEDED

This command ORs the contents of the blinking data memory
addressed by the data pointer and immediate data D3-DO, and
stores the result to the blinking data memory, then increments
(+1) the contents of the data pointer.

8.18 AND BLINKING DATA MEMORY

[1To] o] o pa]oe]mi]ne]

This command ANDs the contents of the blinking data memory
addressed by the data pointer and immediate data D3~-D0, and
stores the result to the blinking data memery, then increments
(+1) the contents of the data pointer.

8.19 CLEAR BLINKING DATA MEMORY

lofoJofofoTe o 0]

This command clears the contents of the blinking data memory and
the data pointer.

si



9. DISPLAY OUTPUT

The following describes the serial data organization, display
data organization in the data memory, segment drive signal, and
common drive signal when the display is active in the static and
divide-by-2, -3, -4 time division modes.

9.1 Static

¥hen displaying just the digit "6" in the static mode:

a. Serial data organization: 0D, 07
L. Display data organization in the data memory

Address
n+7 n+6 n+5 n+4 n+3 n+2 n+l n
N Contents
t 0 1 1 1 1 1 0 1
Bi of bit 0

¢. Power supply (static)

Vico = Yier = Yoo
Vic2 = Yees = Vpp ~ Yoep



d. Relationship between common and segment

SEGa

SEG!H-S——U SEGa+1

) SEGn+6

sah+4~———[7 SEGa+2

O\SEGn+1

SEGn +3

COMo
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e.

Segment and common drive signals

SEGn,SEGn+2—SEGn+§

SEGn+1, SEGn+7

COoMO

COMO- SEGn

COMO— SEGn +1

-

V0

Vi3

Vicd

Vel

Vich

Vi3

Vo

- V.0



9.2

When

Divide-by-2 Time Division

displaying just

division mode:

a.

b.

Serial data organization:

Display data organization

the digit "6" in the

F5

in the data memory

divide-by-2

Address
n+3 n+2 n+l n
Contents
1 1 1 1
of bit O
Bit
Contgnts 1 1 0 0
of bit 1
Power supply (172 bias)
Yico = Vop
Vict = Vicz = Vpp - 1/2Vigp

Yics = Vop ~ Viep

time
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d. Relationship between common and

SEGn

SEGn+2

t\___o——sm.m

COMo

COM1

segment



e. Segment and common drive signals

t0 tl 2 3 0 1l 12 t3 0 tl

Vicl

SEGn

L v

—_— Vil

SEGn+1

L— Vied
— T 1 Vil

SEGa+2

L_J L] L— v.a3
Vied

SEGn+3

Vi3

Vil

coMo Vil

Vil

Vicd

COM1 Vicl

Vi3

Vb

Vil

COMg--SEGn+3

=Vl

~Vic0

—-‘ _.\ o Viel
COM! — SEGn -} [ - P . 0
—— L— L— ___VLCI




9.3 Divide-by-3 Time Division

When displaying the digit "6." in the divide-by-3 time division
mode:

a. Serial data organization
Without segment decoder: FE
With segment decoder : 06

(However, the floating point is set to "1" by command.)

b. Display data organization in the data memory

Address
n+2 n+l n
Contents of bit O 1 1 0
Bit Contents of bit 1 1 1 1
Contents of bit 2 0 1 1 |

c. Power supply (1/3 bias)

Vico = Vop

Vici1 = Vpp - 1/3Vicp
Vice = Vpp - 2/3Viep
Viecs = Vop - Veep



d.

Relationship between common and segment

SEGa+1

CoMo
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e, Segment and common drive signals

SEGn

SEGn+1

SEGn+2

COMo

COM1

coMmz

COM1~ SEGn+2

COM2 - SEGn+2

0 tl 2 3 t4 t5 t0 ¢l 2

-

Vo
Vil
Vie?
Vi3
Vb
Vil
Vie?
Vied
Vil
Vil
Vie?
Vic3

V0

Vie?

~Vie2

=V, 0

VI.4’2

~Vie2



9,4 Divide-by-4 Time Division

When displaying the digit "6." in the divide-by-4 time
mode:

a. Serial data organization

Without segment decoder: FD
With segment decoder : 06

division

(However, the floating point is set to "1'" by command.)

Address
n+l n
Contents of bit 0O 1 1
Contents of bit 1 1 ¢}
Bit
Contents of bit 2 1 1
Contents of bit 3 1 1

b. Power supply (1/3 bias)

Yico * Vpp

Vicr = Vpp - /3Vcp
Vica = Vpp - 2/3Vcp
Vics = Vop ~ Yiep

81
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¢c. BRelationship between common and

SEGn

SEGn+1

COMO -’5-0_" coMi
mmr—~£;—§
¥ ——coms

segment



d.

Segment and common drive signals

17 10 81 12 3 e t5 6 7 0 ] g2

aln i
SEGa ‘—‘I_r_r\ Yict
V2

0
—1 — )
Vicl
Vo2

Vo] Vicd

SEGu+1

l
[

CoMo

V0

Viel
coM3 Vie?

Vie3
comn W

com2

COMO~ SEGn+1 __

Vie?
COM] ~ SEGn ~-

=V 2
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10.

ELECTRICAL CHARACTERISTICS
Absolute Maximum Rating (Ta = 25°C)
Item Symbol Condition Rating Units
Power supply voltage Vop -0.3 to +7.0 v
Input voltage VI -0.3 to VDD +0.3 v
Output voltage VO -0.3 to VDD +0.3 v
Operating temperature Topt -10 to +70 °C
Storage temperature Tstg -65 to +150 °C




DC Characteristics (Ta

= =10 to +70°C,

Vpp = 5V+10%)

Specification
[tem Symbol Condition Units
MIN. TYP. MAX.
High level input v 0.7V v v
vol tage 1" D DD
% Low level input v 0 0.3V v
| voltage IL Dn
High level output Vou SYNC, BUSY, IVDD -0.5 A
voltage XOH = ~-10 uA
Low level output VOLI BUSY, IOL = 100 uA 0.5 Y
voltage -
Yora | SYNC, I = 900 uA 1.0 v
Cutput short- IOS SYNC, VO = 1V =300 uA
circuit current
 High level input i Iyjy |V = Vpp 2 uA
leakage current
Low level input ILIL Vi = 0V -2 uA
leakage current
High level output ILOH VO = VDD 2 wA
leakage current §
Low level output ILOL VO = QV -2 uA
leakage current
| Common output Reoy | COMO to CoM3*!, 5 7 ko
impedance VDD 2 VLCD
Segment output Rgpg | SO to s3*l, 7 14 ko
impedance VDD 2 VLCD
Power supply 1DD CL1 external*clock. 100 250 uA
: voltage fC = 200 kHz i

*: Abnormal current will flow if the external clock supply is removed.

Remarks: x[:

Applies to Static, 1/2 bias, 1/3 bias
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AC Characteristics

-10 to +70°C, Yop

5V+10%)

Specification

[tem Condition Units
MIN. | TYP. MAX.
Operating frequency 50 200 kHz
Oscillation frequency R = 180 ka +5% 85 130 175 kHz
High level clock pulse CL1, 2 16 us
width external clock
Low level clock pulse i CL1, 2 16 us
width external clock
SCK frequency 900 ns
High level SCK pulse 400 ns
width
Low level SCK pulse 3 400 ns
width !
BUSY'—>5CKi{ hold time 0 , ns
SI set time 100 | ns
(against SCK1) !
SI hold time f 200 ns
| (against SCKT) i 5
' 8th pulse of SCK! — ¢y = 50 pF % 3 us
' BUSYldelay time
| CS{—>BUSY} delay time € = 50 pF 1.5 us
BUSY low level time t > 48/1. %% 1 4 44 1/1
WHCS = C C
Cp, = 80 pF (57)*3
/D set time (against 9 us
8th pulse of SCK? )
I
C/D hold time (against 1 us
8th pulse of SCK! ) i

Remarks x2:

UNSYNCHRONIZED TRANSFER MODE

For SYNCHRONIZED TRANSFER MODE,
z (48/f- + AC driver frequency)

t
v3: BLIRRING O




(Cont'd)

Specification
ftem Symbo| Condition Units
MIN, TYP. MAX.

CS hald time (against | t 1 us
8th pulse of SCK?t ) HKCS

High level CS pulse twhcs *4 us
width

Lov level CS pulse tyLcs *4 us
width

SYNC load capaci tance | Cyqy teyc = 5 us 50 pF
Remarks #4: 8/fq

Capacitance (Ta = 25°C, Vpp = OV)

Rating
ttem Symbo Condition Units
MIN. | TYP. | MAX.
Input capacitance CIN 10 pF
Output COUTl Except BUSY 20 pF
capacitance f = 1 MHz
Pins other
Output COUTZ BUSY than those 15 pF
capacitance used for
measurement

Input/output C]O SYNC are OV. 15 pF
capacitance

Clock capacitance | Co CL1 30 pF
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DC Characteristics (Ta

= 0 to +70°C, Vpp

= 2.7 to 6.5V)

Specification
Item Symbol Condition Units
MIN. TYP. | MAX.
High level input Viy; | Except SCK 0.7Vpp Vop v
voltage ——
Vigp | SCE 0.8Vpp Yoo v
Low level input Vi) | Except 5CK 0 0.3%pp t V¥
voltage —
‘ Viiz | SCK 0 0.2Vpp, v
Lo —— 1 T
High level output | Vg SYNC, BUSY, | Vpp=0.75 v
voltage : fog = -7 uA |
_Law level output . Vor; |BUSY, lgp = 100 uA | 0.5 v
cvoltage ——
Vora | SYNC, Iy = 400 uA 0.5 v
Output short- 1 lgg SYNC, Vg5 = 0.5Y -200 uA
circuit current |
'High level imput | Iy |V; = Vpp 2 uA
. leakage current
|
‘ Low level input ILIL Vy = ov -2 uA
leakage current
High level output ton (Yo = Vpp 2 uA
leakage current
Low level output lio, (Yo = OV -2 uA
leakage current
| Comman output Reoy | COMO to COM3*!, 6 Kn
. impedance Vop 2 Viep
 Segment output Rgpg |50 to sar*l, 12 ko
| impedance Vop 2 Vicep
Power supply Ipp CL external clock,
voltage VDD =3V+10%, 30 100 uA
fo = 140 kiz*

% Abnormal current

Remarks: *l:

will flow if the external clock supply is removed.

Applies to Static and 1/3 bias




AC Characteristics (Ta =

0 to +70°C, Vpp © 2.7 to 5.5V)

Specification
Item Symbol Condition Units
MIN. TYP. MAX,
Operating frequency fc 50 140 kHz
Oscillation frequency fOSC R = 180 ko +56% 50 100 140 kHz
Viop =3V+10%
DD
High level clock pulse twHe CL1, 3 16 us
width external clock
Low level clock pulse twic CL1, 3 16 us
width external clock
3CK {requency tCYK 4 us
High level SCK pulse tWHK 1.8 us
width
Low level SCK pulse tuLK 1.8 us
width !
| BUSY! >SCK  hold time | typg 0 ns
'3l set time tgik I us |
(against SCK?t ) 5
{81 hold time thi 1 us
(against SCK! )
8th pulse of SCK?— tDKB € = 50 pF 5 us
BUSY | delay time
CSi—BUSY 1 i = 50 ‘ 5 us
CS5+—BUSY! delay time | tpegp Cy, = §0 pF {
. *2 i
BUSY low level time tyip  |twies 2 48/fc 4 44 ] Vg
L = 50 pPF (57
C/D set time (against tspk 18 us
8th pulse of SCK? )
C/D hold time (against | tyyp 1 | us
8th pulse of SCK? ) i ; ‘

Remarks %2:

UNSYNCHRONIZED TRANSFER MODE

For SYNCHRONIZED TRANSFER MODE,

*3:

t % (48/f~ + AC driver frequency)
C, [
B!?NﬁING ON
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(Cont'd)

Specification
Item Symbol Condition Units
MIN. | TYP. MAX.

CS hold time (against | tygeg 1 us
8th pulse of SCKt )
High level CS pulse tWHCS *4 us
width
Low level CS pulse tyics *4 us
width
SYNC load capacitance CLSY tCYC = 7.1 us 50 pF

Remarks *4: 8/fp

AC Timing Measurement Voltage

AXTHIDU

0.3Vep

0.7Voo

Measurement
points
0.3Von

A




Timing Wave-Form

CL}

BUSY

SCK

SI

c/D

*1:
*2:
*3:

tevease

R

twic

twies

twne

twnes

tocss

taxes

Luek oy

twik

tsix

baner

Vpp ~ 0.5V when
0.8V when Vpp = 2.7 to 5.5V
0.2V when Vpp = 2.7 to 5.5V

Vpp = BV10%, Vp - 0.75V when Vpp = 2.7 to 5.5V




Typical Characteristic Curve (Ta = 25°C)

External resistor and oscillation freguency Power supply voltage and oscillation frequency
CL2 CL1 CL2 CLt
1401
‘\\\ Vpp=5 V

- N ~
g 200 R 2 R R=180 k0
a -
b S B : o ——
>
H g 120
z C
g £
: 100 \ :
o e
o 2 100]
E :
< £l \ <@

4L Vop=3 V \\ 80

" 100 200 500 L
External resistor R (kK ohms) K 4 5 [

Power supply voitage YDD (V:

Power supply voltage and operating current

|CL2 CLI
i
External ciock
£ =200 kHz
~ 100
]
2 /
z ruﬂ}
«
-
5
& 50
]
p=t
K]
g
B e
20
s 3 4 B 6

Power supply voltage YDD (¥)



11. DIMENSIONS

52-Pin Plastic QFP (J14) Dimension (Unit: mm)

| 21.0%%4
14,0%02
oo s [} )
—TT] | ——
= 1 — Enlarged detail of lead end
:Ejl—_ - —
— T
1] | B ﬁ
= - - (=T K== 2
— T X8 o >:\\_.
P — i |
—r] TT— d
P o — s
—r O 1 " — )
ot e=mry ’ [F101 B A S— °

QN 1

P52G--300-00~1



52-Pin Plastic QFP (Straight) (0OJ14) Dimension (Unit: mm)

22.¢%%4
14.0%%2
— ! —
——] —
] ——
— —— o e
——— — s s
- -— |eo|e
] F—— « {ey
— — — e
| ——
—— ———
— O ' ———
o = 52 ) N—=

10 0.4 [Ehn@|l0

1.45

4.0%02

e -4

888

kY

2.6483

0.15

1.0

P52G-100-01—1



56~Pin Plastic QFP ((J10) Dimension (Unit: mm)

13. 2:0.4
10'0:0.2

Enlarged detail of lead end

LA

10 010 2
13,2%04
3.0 MAX

0.1+%1

0.1+

556GB ~65—3B7 -1



12. RECOMMENDED SOLDERING CONDITIONS

when mounting the uPD7225 by soldering, soldering should be
performed under the following recommended conditions.

Should other than recommended conditions be used, consult with
our sales personnel.

Table 1 Recommended Soldering Conditions

Product Package Recommended conditions
reference code

uPbD7225G00 Pin partial heating
k 52-pin plastic QFP j
| uPD7225G01 1
1R30~-00
uPD7225GB-3B7 | 56-pin plastic QFP
Y -0
| ] P15-00
Table 2 Soldering Conditions
Recommended
conditions Soldering methad Soldering conditions

reference code

Package peak temperature: 230°C,
IR30-00 - Infrared reflow Time: 30 seconds max. (210°C min.),
Number of soldering operations: 1

Package peak temperatuyre: 215°C,
VP15-00 VPS Time: 40 seconds max. {(200°C min.),
Number of soldering operations: 1

: Pin partial Pin partial heating Pin temperature: 300°C max.,
i heating Time: 10 seconds m&x.

Notes: Do not use different soldering methods together (however,
the pin partial heating can be used with the other

soldering methods).

Remarks: For recommended surface mounting, soldering conditions
details, refer to information document "Surface mount

device mounting manual” (IEI-616).



