NEC

NEC Electronics Inc.

uPD7227

CMOS, Intelligent, Dot-Matrix
LCD Controller/Driver

Description Pin Configuration
The uPD7227 intelligent dot-matrix LCD controller/ R
driver is a peripheral device designed to interface 3838862588688
most microprocessors with a wide variety of dot AOO OO D OO L AL \
matrix LCDs. It can directly drive any multiplexed LCD Nc[]1 s1c,
organized as 8 rows by 40 columns, and is easily cas- ¢y 2 safcs
caded up to 16 rows and 280 columns. The uPD7227 cies3 O s c,
is equipped with several hardware logic blocks, such G4 :: gc,
as an 8-bit serial interface, ASCII character generator, 2;’5 : sh :,Rﬁ
40 x 16 static RAM with full read/write capability, and 7 45 [0 Re/Rya
an LCD timing controller; all of which reduce micro- cz]s 44 [ Ry/fng
processor system software requirements. The Ca s 43 L1 RyRr;
uPD7227 is manufactured with a single 5 V CMOS pro- es e wPD7227 o g:’::"
?Ie?s, anlc(j is available in a space-saving 64-pin plastic 2::5 2 wh Ry
at package. cas [ 13 39 [ Ro/Rs
C:S [m BT 38 [ Vicot
Features cw s 37 [ Vicoz
c31 [ 16 36 [ Vicos
O Single-chip LCD controller with direct LCD drive Co 17 35 [ Vicos
O Compatible with most microprocessors Cx (18 34 11 SYNG
D Elght row driVeS o E\jszo 21 22 23 24 25 26 27 28 29 30 31 32 3;3 e
— Designed for dot-matrix LCD configurations up EESpEEEpEgeESEREuENpEEupE
to 280 dots 3353854628558 %3
— Designed for 5 x 7 dot-matrix character LCD con- g § g E “
figuration up to 8 characters @
— Cascadable to 16 row drives
[ 40 column drives . . .
— Cascadable to 280 column drives Pin Identification
0 Hardware logic blocks reduce system software No. Symbol Function
requirements 1 NC No connectian
— 8-bit serial interface for communication 224, Co-Cag LCD column driver outputs
— ASCII 5 x 7 dot-matrix character generator with 47-57,
64-character vocabulary 59-64
— 40 x 16-bit static RAM for data storage, retrieval, 25 Vss Ground
and complete back-up memory capability. 26, 58 Voo Power
— Vc_)ltf':lge controlier generateg LCD bias volta_ges 57 CLOCK System clock mput
— Timing controller synchronizes column drives -
with sequentially-multiplexed row drives 28 RESET Reset input
O Single +5 V power supply 29 St Serial input
0O CMOS technology 30 c/D Command or data select input
. . 31 S0/BUSY Serial output or busy output
Ordering Information 32 K Serial clock input
Max Frequ.nncy 33 [} Chip select input
Part Number Package Type of Operation 34 SYNC Synchronization port
uPD7227G-12 64-pin plastic QFP 1000 kHz 35-38 Vico1-Vicod LCD bias voltage supply inputs

50273 (NECEL-495)

39-46 Ro/Rg-R7/R1s

LCD row driver outputs
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uPD7227

NEC

Pin Functions

Co-C3g
LCD column driver outputs.

R0/8-R7/15

LCD row driver outputs.

Viep1-Vicoa

LCD bias voltage supply inputs to the LCD voltage
controller. Apply appropriate voltages from a voltage
ladder connected across VDD.

Si

Serial input from the microprocessor.

SO/BUSY

Serial output from the uPD7227 to the microprocessor
when in read mode and C/D is low. When BUSY (ac-
tive low), handshake output indicates the uPD7227 is
ready to receive/send the next data byte.

SCK
Serial clock input. Synchronizes 8-bit serial data
transfer between the microprocessor and uPD7227.

Block Diagram

c/D
Command/data select input. Distinguishes serially in-
put data byte as a command or as display data.

cs

Chip select input. Enables the uPD7227 for com-
munication with the microprocessor.

SYNC

Synchronization port. For muitichip operation, tie all
SYNC lines together and configure with the MODE
SET command.

CLOCK

System clock input. Connect to external clock source.

RESET

Reset input. RC circuit or pulse initializes the uPD7227
after power-up.

Vpp

Power supply positive. Apply single voltage 5 V+10%
for proper operation.

Vss
Ground.
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NEC

uPD7227
Absolute Maximum Ratings DC Characteristics
Ta = 26°C Ta = —10°Cto +70°C, Vpp = +5.0V = 10%
Power supply, Vpp -0.3Vto +7.0V Limits Test
All inputs and outputs with respect to Vg -0.3VtoVpp +0.3V Parameter Symbol Min Typ Max Unit Conditions
Storage temperature, Tgyg —65°C to +150°C input voltage, high Vig 0.7 Vpp Vpp V
Operating temperature, TopT —10°C to +70°C Input voltage, low Vi Q 0.3 Vpp V
Commaent: Exposing the device to stresses above those listed in Input leakage ILIH +10 pAViy = Vpp
Absolute Maximum Ratings could cause permanent damage. The current, high
device is not meant to be operated under conditions outside the _ Viy = OV
limits described in the operational sections of this specification. Lze?;nltea:ﬁe i 10 pAViy 0
Exposure to absolute maximum rating conditions for extended . -
periods may affect device reliability. Output voltage, high Vow Vpp-0.5 V S0/BUSY,
lgy = —400 uA
Capacitance Vou2 Vpp-0.5 V SYNC,
Tp = 25°C, Vpp = OV lon = —100 pA
Output voltage, low Vo1 0.45 V S0/BUSY,
Limits Teost lor = +1.7mA
P Y Min Max Unit Conditions 0.45 VSYNC,
Input capacitance G 10 pF fd=1 MHz loL = +100 pA
Output capacitance Cp 25 pF  Unmeasured pins Output leakage ILOH +10 wAVgon = Vpp
Input/output Cio 15 pF r?'t(;.uur::d to current, high
capacitance syne 9 ) Output leakage ILoL —10 wpAVgL = OV
current, low
LCD operating voltage Vicp 3.0 Vpp V 8-row
multiplexed
LCD drive
configuration
Voo V 16-row
multiplexed
LCO drive
configuration
Row drive Rpow 4 8 ki
output impedance
Column drive RgoLumN 10 15 k@
output impedance
Supply current Iop 200 400 upAfD = 400 KHz
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uPD7227

NEC

AC Characteristics

Ta = -10°C to +70°C, Vpp = +5.0V = 10%
Limits Test
Parameter Symbot Min Max Unit Conditions
Clack frequency fé 100 1000 KHz
Clack pulse tewH 400 ns
width high
Clock pulse tywL 400 ns
width low
5CK cycle toyk 0.9 us
SCK pulse tkwH 400 ns
width high
SCK pulse tewL 400 ns
width low
SCK hold time  tkug 0 ns
after BUSY?t
SI setup time tisk 100 ns
to SCK?
Sl hold time liHk 250 ns
after SCKt
SO delay time  tgpk 320 ns  CLoap=
after SCKY 50 pF
SO delay time tonp 2 us
after C/D¢
SCK hold time  tkup 2 us
after C/D¢
BUSY delay tBDK 3 us CLoap =
time after Bth 50 pF
SCKt
BUSY delay _  tgpp 2 1S
time after C/D%
BUSY delay tapc 2 us
time after CS4
C/D setup time  tpsk 2 ps
to 8th SCK?t
C/D hold time  tpuk 2 us
after 8th SCKt
CS hold time touk 2 us
after 8th SCK*
CS pulse width  towy 2/1é us
high
CSt delay time  tcpg 2 us Croap =
to BUSY floating 50 pF
SYNC load CLoADs 100  pF
capacitance
BUSY low twLs 18 64 1/t¢  Croap=
level width 50 pF
8-16
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N E C uPD7227

Timing Waveforms

Clock Waveform

83-0038278

Serial Interface
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uPD7227 N E C

Command Summary

Instruction Code

Binary
Command Description Dy Dg Dg Dy 03 Dy Dy Dy HEX
Mode Set Initialize the uPD7227, 0 a 0 1 1 Dy Dy Do 18-1F
including selection of
1. LCD drive configuration
2. Row driver port function
3. RAM bank
4. SYNC port function
Frame Set LCD frame frequency 0 e 0 1 0 Dg D4 Do 10-14
Frequency
Set
Load Data Load data pointer with 7 bits 1 Dg Ds Dy D3 D2 Dy Do 80-E7
Painter of immediate data
Write Made Write dispiay byte in serial 0 1 1 0 0 1 D4 Dg 64-67

register to RAM location ad-
dressed by data pointer;
modify data pointer

Read Mode Load RAM contents address- 0 1 1 0 ] 0 Dy Do 60-63
ed by data pointer into serial
register for output; modify
data pointer

AND Mode Perform a logical AND be- 0 1 1 0 1 1 Dy Dg 6C-6F
tween the display byte in the
serial register and the RAM
contents addressed by data
pointer; write result to same
RAM location; modify data
painter

OR Mode Perform a logical OR be- 0 1 1 0 1 0 D4 Do 68-6B
tween the display byte in the
serial register and the RAM
contents addressed by data
pointer; write result to same
RAM location; modify data
painter

Character Mode Decode display byte in serial 0 1 1 1 0 0 1 0 72
register into 5 x 7 character
with character generator;
write character 1o RAM loca-
tion addressed by data
pointer; increment data
pointer by 5

Set Bit Set single bit of RAM loca- 0 1 0 Dy D3 0y D4 Do 40-5F
tion addressed by data
pointer; modify data pointer

Reset Bit Reset single bit of RAM loca- 0 0 1 Dy - D3 Do D4 Do 20-3F
tion addressed by data
pointer; modify data pointer

Enable Display Turn on the LCD 0 0 0 0 1 0 0 1 09

Disable Display Turn off the ICD 0 0 0 0 1 0 0 0 08

Further details of operation can be found in the uPD7227 intelligent dot-matrix LCD controller/driver technical manual.
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N E C uPD7227

5x 7 Character Set as Generated in uPD7227

Display Byte Display Byte
0 0 1 1 0 0 1 1
1 1 0 1 1 0
1] 1 1 1] 1 0
[57 1% [0 |52 [02] 52 2] 00 [57 1% | 5s {0 [0s ] 0] 01 00

0 o o0 o0 1 0 0 o

seessse
.
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