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AGM16032A SERIES GRAPHIC MODULE VER2.0

2.0 GENERAL SPECS

Item

Description

1. Overall Module Size

85.0mm(W) x 29.5mm(H) x max 13.5mm(D) for LED backlight
version

85.0mm(W) x 29.5mm(H) x max 9.5mm(D) for reflective version

2. View Size 64.5 x 16.4mm

3. .Active Area 59.16 x12.76mm

4 Dot Size 0.33mm(W) x 0.33mm(H)
5. Dot Pitch 0.37mm(W) x 0.37mm(H)
6. LC Fluid Options STN

7. Polarizer Options Transflective

8 Duty 1/33

9. View Angle 6 Clock

10. Controller IC ST7920

11. Backlight Options LED

12. Temperature Range Options

Operate Tmp (-20°C ~ 70°C), Store Tmp (-30°C ~ 80°C)

3.0 ABSOLUTE MAXIMUM RATINGS

Item Symbol Min Typ Max Unit
Operating temperature (Standard) Top 0 - 50 °C
Storage temperature (Standard) Tst -10 - 60 °C
Operating temperature (Wide temperature) Top -20 - 70 °C
Storage temperature (Wide temperature) Tst -30 - 80 °C
Input voltage Vin Vss vdd Y
Supply voltage for logic Vdd- Vss -0.3 5.0 6.5 V

4.0 ELECTRICAL CHARACTERISTICS

Item Symbol Condition Min Typ Max Unit
Input voltage (high) Vih H level 3.5 - vdd \Y,
Input voltage (low) Vil L level 0 - 15 \%
-20°C 5.1 5.3 5.5
Recommended LC  Driving |\, /o 0°C 4.7 4.9 52 Vv
Voltage (Wide Temp)
70°C 3.9 4.3 4.5
Power Supply Current Idd Vdd=5.0vV - 10 mA
LED Power Supply Voltage Viled R=6.8Q - 0 .25 Y
LED Power Supply Current Ifled R=6.8Q - 120 mA
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5.0 OPTICAL CHARACTERISTICS

Cr (Contrast Ratio) 0 (Viewing Angle) ¢ (Viewing Angle)
& 250C 250C 250C
Mode MIN. TYP. MIN TYP. MIN TYP.
A
R B
C - - - -
A
S B 7.05 7.55 80° 85° 35°
C - - - -
Note:
 Refioct —
R: Reflective |
S: Transflective AN ‘
A: STN Gray }/
B: STN Yellow S NN I
C: FSTN m
AN
At: ¢ =0°, 6 =0°
Item Symbol Condition Min Typ Max Unit
Response time (rise) Tr 25°C - 80 160 ms
Response time (fall) Tf 25°C 50 100 ns
6.0 BLOCK DIAGRAM
vdd = SEGL TO SEG 64 X}
Vss —
RST = SEGL TO SEG 64
RS —
e Ul
E - o
COML TO COM3P
DBO TO DB7 <DBO TO DB g L@D PANEL
>
=Bk s 160X32
i A A A
SEG65 TO SEGI60

BL+

SEG6S TO SEGI60 q

BL-

LED BACKLIGHT
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7.0 PIN ASSIGNMENT

Pin No. Symbol Function Level
1 Vvdd Power Supply For Logic Circuit +5V
2 Vss Power Supply For LCD Driving oV
3 RST RESET CHIP LOW ACTIVE
4 RS REGISTER SELECTOR H/L
5 R/W READ/WRITE SIGNAL H/L
6 E ENABLE SIGNAL H/L
7 DBO Data bit0 H/L
8 DB1 Data bitl H/L
9 DB2 Data bit2 H/L
10 DB3 Data bit3 H/L
11 DB4 Data bit4 H/L
12 DB5 Data bits H/L
13 DB6 Data bit6 H/L
14 DB7 Data bit7 H/L

LED/+ Power Supply for BL+ BL+(+5V)
K LED/- Power Supply for BL- BL-(OV)
8.0 POWER SUPPLY
Vdd
—+5V
Vss

L CM
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9.0 TIMING CHARACTERISTICS
Write Mode (Writing data from MPU to AGM16032A) SEE Fig.a
Tc Enable Cycle Time Pin E 1800 - - ns
Tpw Enable Pulse Width Pin E 160 - - ns
TR, TF Enable Rise/Fall Time Pin E - - 25 ns
TAS Address Setup Time Pins:RS,RW,E 10 - - ns
TAH Address Hold Time Pins:RS,RW,E 20 - - ns
TDSW Data Setup Time Pins:DB0-DB7 40 - - ns
TH Data Hold Time Pins:DB0-DB7 20 - - ns
Read Mode (Reading data from MPU to AGM16032A) SEE Fig.b
Tc Enable Cycle Time Pin E 1800 - - ns
Tpw Enable Pulse Width Pin E 320 - - ns
TR, TF Enable Rise/Fall Time Pin E - - 25 ns
TAS Address Setup Time Pins:RS,RW,E 10 - - ns
TAH Address Hold Time Pins:RS,RW,E 20 - - ns
TDDR Data Delay Time Pins:DB0-DB7 - - 260 ns
TH Data Hold Time Pins:DB0-DB7 20 - - ns
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RS

DBO-DBY

RS

M X
Tas Tan
4 N
R/W
/ JT R Tew |-l \

E

DBO-DBY

Parallel interface :

><’V1H1
\VIL1

TaAs Tan
\\ | /
Tpw TAH
W o \ /
Tosw TH
Valid data

Fig. a Interface timing (data write)

TDDR

N

TH

Valid data /><

Tc

Fig. b Interface timing (data read)

AGM16032A can select 8 bit or 4-bit bus interface by function set instruction DL
control bit. MPU can control (RS, RW , E , and DB0..DB7) pins to complete the data transmission.
In 4-bit transfer mode, every 8 bits data or instruction is separated into 2 parts. Higher 4 bits (DB7~DB4 ) data
will transfer First and placed into data pins (DB7~DB4 ) . Lower 4 bits (DB3~DB0 ) data will transfer second
and placed into data pins ( DB7~DB4) . (DB3~DB0) data pins are not used.
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RS /
/ \
’ /\ /\/ \
T XXX XX

structicn DUy RAM

Timing Diagram of 8-bit Parallel Bus Mode Data Transfer

RS }
R/W / \

| ||‘||".m- Lo | Ilq'l-"‘:r Lo I ||'1|‘||‘_~|' [Low
DRO-DR7 4-bit N 4-bit @ 4-bit 4-hit N4 -bit
Instructicn Dummy R AM

Timing Diagram of 4-bit Parallel Bus Mode Data Transfer
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10.0 DISPLAY CONTROL INSTRUCTION

Instruction set 1: (RE=0: basic instruction)

code Exec
Ins . time
Description
D/ D|D|D|D D (540KH
R|R DB DB
B|B|B|B B Z)
S| W 2 0
716|543 1
CLEAR o lololololololo 0 |1 Fill DDRAM with "20H", and set DDRAM 16ms
address counter (AC) to "00H" '
Set DDRAM address counter( AC )to "00H",
HOME 0O ([0 (OO0 |O |O |O (O 1 | X | and put cursor to origin ; the content of T2us
DDRAM are not changed
ENTRY I/ Set cursor position and display shift when | 72us
0 {0 |[0]|O0 |O |O|O |1 S . . .
MODE D doing write or read operation
D=1: display ON T2us
DISPLAY
0O |0 OO0 |O |0 |1 |D C |B C=1: cursor ON
ON/OFF .
B=1: blink ON
CURSOR s | rs Cursor position and display shift control T2us
DISPLAY 0 |0 (0]O |0 |1 c L X | X | the content of
CONTROL DDRAM are not changed
DL=1 8-BIT interface T2us
FUNCTION D 0 DL=0 4-BIT interface
0 |0 |0 |0 |1 X X | X ) i
SET L RE RE=1: extended instruction
RE=0: basic instruction
SET A A |A |AC|A |AC|Set CGRAM address to address | 72us
c|C |2 cC |0 counter(AC)
CGRAM 0 |0 |0 |1 |C i . _
4 |3 1 Make sure that in extended instruction
ADDR. 5
SR=0(scroll or RAM address select)
SET 0 |A|A|A]|AC|A |AC 72us
A |C|C|C |2 cC |0 Set DDRAM address counter(AC)
DDRAM 0 |0 |1 L
C |5 |4 |3 1 AC6 is fixedto 0
ADDR.
6
READ BUSY 5 A |A|A|A |AC|A | AC | Read busy flag (BF) for completion of | Ous
FLAGBF)& |0 |1 e c |c|C|C |2 CcC |0 internal operation,also Read out the value of
ADDR 6 |5 |4 |3 1 address counter(AC)
WRITE 1 lo D|D D |D|D|D2 |D |DO0 | Write data to inter RAM | 72us
RAM 716 |5 |4 |3 1 (DDRAM/CGRAM/IRAM/GDRAM)
p|/D|D|Db|D Dz | D | DO Read data from internal 72us
READRAM |1 |1 6 |5 |4 |3 1
7 RAM(DDRAM/CGRAM/IRAM/GDRAM)
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11.0 FONT TABLE
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