e CM2916
CERAMATE

LCD Driver with Key Scan(4*8)

. General Description:

= 1C fL& %} VCD/DVD LCD pl?ﬁ’?p A5k > | Green mode ( g,%jtiﬂ) p Jﬁjﬁb NNE £6
AT Stand-by mode( [ FT IW fi J;F‘ =) o i e e N = S B Fjgff#,ﬁi £

. Features:

e ee S

> <

T [EEES 2.2V-5.5V

LCD RAM read condition : 2.6V-5.5V

RC ﬁﬁ(é’éﬁzﬁ,l It Hi- [ﬁ[aﬁ”u%{i” 15K Q17 FL 300pF - El#fiE k) 256KHZ
(default on)

i I'J4EE7 32 function key

Built-in CM2221/CM2222 decoder

Provide power saving key function (from CPU initial or External EEPROM )

Provide 24Cxx EEPROM interface (read only)
Provide 4 pin general output port share with segment

HLH ARG /7 iy LCD /7 ifil

lfilkEEY 52 SEG/5 COM or 53 SEG/ 4COM or 54 SEG/3 COM (select by software) -
1/3 duty or 1/4 duty or 1/5 duty > 1/3 bias

T fﬂ RESET 5% (Power on reset + LVR)

FdfH 64 pin QFP package

. Application:

LCD DRIV

VCD Fitft il
DVD Fitf

HE P H
R (& (52 SEG*5 COM)

* All specs and applications shown above subject to change without prior notice.
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CM2916

CERAMATE
LCD Driver with Key Scan(4*8)

. Pin Assignment

17 1 SEGI10
17 1 SEG11
17 1 SEG12
17 1 SEG13
17 1 SEG14
17 1 SEG15
1 1 SEG16
17 1 SEG17
17 1 SEGI18
17 1 SEG19
1 1 SEG20
T 1 SEG21
[ 1T 1 SEG22
1T 1 SEG23
1T 1 SEG24

7\::1 SEGS8
T 1 SEG9
1T 1 SEG25

j:l:‘ SEG26

S7DI T T ) SEG27
S6DO T T ) SEG28
S504 T @ T ) SEG29
S403 1| T ) SEG30
S302 T T ) SEG31
S201 T T SEG32
sioma 1] C M 2 9 1 6 L secas
SOCM3 T T SEG34
CoM2 T T SEG35
COM1 T T SEG36
COMO T T SEG37
VLCD —1—] @ T SEG38
VDD IKL j:: S39LV
o © x BLODDDNDDDODD DD D
* All specs and applications shown above subject to change without prior notice.
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CM2916

CERAMATE
LCD Driver with Key Scan(4*8)

. PAD Position

B 5 | i v S 6 o e o
H EEEEMNRCEECEEER EE E

Chip size - 2130*2330 um**2

No. | Name X Y No. | Name X Y No. Name X Y
1 [DIO -950 | 7384 23 |SEG34 -117 | -1045 45 |SEG12 950 489.6
2 |[ROSC -950 | 610.6 24 |SEG33 0 -1045 46 |SEG11 950 626.6
3 |VSS -950 | 489.6 25 |SEG32 117 -1045 47 |SEG10 950 743.6
4 |S53GO -950 | 3726 26 |SEG31 234 -1045 48 |SEG9 950 884
5 [SB2IR -950 | 255.6 27 |SEG30 351 -1045 49 |SEGS8 870 1045
6 |S51R4 -950 | 138.6 28 |SEG29 468 -1045 50 |S7DI 727.8 1045
7 |S50R3 -950 21.6 29 |SEG28 585 -1045 51 |S6DO 610.8 1045
8 |S49R2 -950 -95.4 30 [SEG27 702 -1045 52 |S504 493.8 1045
9 |S48R1 -950 | -212.4 | 31 |SEG26 819 -1045 53 |S403 376.8 1045

10 |S47C8 -950 | -329.4 [ 32 |SEG25 950 -1045 54 |S302 259.8 1045
11 |S46C7 -950 | -446.4 | 33 |SEG24 950 | -914.4 | 55 |S201 142.8 1045
12 |S45C6 -950 | -563.4 | 34 [SEG23 950 | -797.4 || 56 |S1CM4 9.5 1045
13 |S44C5 -950 | -680.4 | 35 [SEG22 950 | -680.4 || 57 |SOCM3 -112.7 1045
14 |S43C4 -950 | -797.4 | 36 |SEG21 950 | -563.4 || 58 |COM2 -234 1045
15 |S42C3 -950 | -914.4 | 37 |SEG20 950 | -446.4 || 59 |COM1 -352 1045
16 |S41C2 -950 | -1045 38 [SEG19 950 | -329.4 || 60 |[COMO -470 1045
17 |S40C1 -819 | -1045 39 |SEG18 950 | -2124 || 61 |VLCD -589 1045
18 |S39LV -702 | -1045 40 |SEG17 950 -95.4 62 |vVDD -720.7 1045
19 |SEG38 -585 | -1045 41 |SEG16 950 21.6 63 |CKWB -950 10194

20 |SEG37 -468 | -1045 42 |SEG15 950 138.6 64 |CKRB -950 874.5

21 |SEG36 -351 | -1045 43 |SEG14 950 255.6

22 |SEG35 -234 | -1045 44 |SEG13 950 372.6

* All specs and applications shown above subject to change without prior notice.
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CERAMATE

CM2916

LCD Driver with Key Scan(4*8)

. Pin Description

Name 110 pins
SEG53/GOUT O |LCD pin or Green pin output (20 mA @Vol=0.5V, 5V) 1
SEG52/IRI I/0  |LCD pinor IR receiver =vg[ja; * il 1
SEG51/R4, SEG50/R3 I/0  |LCD pinor %ﬂ%ﬁﬁ?}" %l (Cactive high) 4
SEG49/R2, SEG48/R1
SEGA47/C8, SEG46/C7,| O |LCD segment output pin or %ﬂ%ﬁ“ Al 8
SEG45/C6, SEG44/C5,

SEG43/C4, SEG42/C3,

SEG41/C2, SEG40/C1

SEG39-8 O |LCD segment output pin 32

SEG7/EDA /0O |LCD segment output pin or 24Cxx interface mode 1

SEG6/ECL O |LCD segment output pin or 24Cxx interface mode 1

SEG5/04, SEG4/03, O |LCD segment output pin or General output port 4

SEG3/02, SEG2/01

COMA4/SEG1], O |LCD segment pin or LCD common output pin 2

COMS/SEGO

COM2-COMO O  |LCD common output pin 3

VLCD P |LCD power pin 1

VDD P [Power pin 1

CKwWB | fliEE iy * 4% > low active » | pull high F{i' 75Kohm@5V | 1

CKRB | [V 5% - low active » | pull high #J= 75Kohm@5V | 1

DIO 110 F[ﬁ}%gﬁﬁ’* SRR | pull high ?:’133’ 75Kohm@5V (DSP £L 1

3.3V)

ROSC 10 [RC #=hassr] 1

VSS P |Ground pin 1
Total Pin| 64

Note — Please notice input pin pull low/high or output pin driving current capacity in this table.

* All specs and applications shown above subject to change without prior notice.
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CM2916

CERAMATE
LCD Driver with Key Scan(4*8)
. AC / DC Characteristics
Absolutely max. ratings
ITEM SYMBOL RATING UNIT
Operating Temperature Top -20°C-+70C T
Storage Temperature Tsto -50°C- +125C T
Supply Woltage VDD 55 \Y/
\loltage to input terminal Vin Vss-0.3 to Vdd+0.3 V
D.C. Characteristics
(Condition:Ta=25 £ 3 C *RH = 65% * VDD =+ 5V > VSS=0V)
Symbol Condition min. |typ.| Max. unit
Item
Operating voltage VDD 2.2 5 5.5 \
Power consumption lopr  |System clock at 256Khz RC 400 800 UA
current oscillator, LCD off, no load, @5V
stand by current Ist System halt, No load, RC 1 2 UA
oscillator off, LCD off, @5V
Input low voltage for | Vi1 0 0.3vDD Vv
input pin
Input high voltage for | Vi1 0.7vDD VDD \V
input pin
RC oscillator Vst 2.7 \Y
start-up voltage
RC oscillator Vsu 2.6 \
sustain voltage
GOUT source current lon VDD =5V, Vou=4.5V 8 mA
GOUT sink current loL VDD=5V, Vg =05V 20 mA
01-04 source current lon VDD =5V, Vou=4.5V 3 mA
01-04 sink current loL VDD=5V, Vo =0.5V 6 mA
Segment output Rseg VLCD =4.5V 10 20 Kohm
impedance (f¢-Rbias o) BRI Hi)
Common output Rcom VLCD =45V 2 4 Kohm
impedance (f¢-Rbias 77 ,pugﬂjﬂﬁﬁ“ﬁﬁ-})
R-bias current(default)| IR1 VLCD = 4.5V ' 100 200 300 UA
R-bias current IR2 VLCD =4.5V 25 50 70 UA

* All specs and applications shown above subject to change without prior notice.
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CM2916

CERAMATE
LCD Driver with Key Scan(4*8)

A.C. Characteristics
(Condition: Ta=25+ 3 C > RH = 65% VDD =+ 5V > VSS=0V)

Item Symbol Condition min. typ. | Max. unit
System clock fsys RC oscillator @5v, external 5% 180 256 | 332 KHz
resistor and 15% capacitor
LCD frame frequency | Ficp1 1/3 duty 60 85 110 HZ
LCD frame frequency | Ficp2 1/4 duty 45 64 83 HZ
LCD frame frequency | Ficp 1/5 duty 36 51 66 HZ
[{/= clock Fek @5V > Clock duty 50% 1 MHz
CKWB/CKRB
JU Tsvyne @5V 500 ns
CKWB/CK LL>
Note : [ & F 8 £L" | resonator fi Jﬁf[ » CM2916 7 Ak J%ﬁ Eo Rl FL ] 40% [V RC

oscillator FrUsfisFEE -

* All specs and applications shown above subject to change without prior notice.
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CERAMATE

CM2916

LCD Driver with Key Scan(4*8)

. Block Diagram

f‘etr 'af' LCD
nterrace LCD RAM DRIVER
Control
Circuit
Low
SC." t Voltage BIAS
scillator Reset/ CIRCUIT
Detector
DATA CODE KEY
ouT SETTING SCAN
DECODER EEPROM OUTPUT
INTERFACE PORT

* All specs and applications shown above subject to change without prior notice.

RLCD-2

1F-5 NO.66 SEC.2 NAN-KAN RD ., LUCHU ,

Tel:886-3-3214525
Fax:886-3-3521052

TAOYUAN, TAIWAN

Page 7 of 22

Email: server@ceramate.com.tw
Http: www.ceramate.com.tw

Rev 1.0 Oct. 5, 2004



CM2916

CERAMATE
LCD Driver with Key Scan(4*8)

. Function Description
1. CONTROL REGISTER TABLE

4| Register | Bit3 | Bit2 | Bitl | Bit0 | Initial R/W

O0H SEGO COM3 COM2 COM1 COMO XXXX RW RW RW RW
01H COM4 | XXXX — | — | — | RW
02H SEG1 COM3 COM2 COM1 COMO XXXX RW RW RW RW
03H COM4 | XXXX — | == | == | RW
04H SEG? CcOoM3 COM2 coM1l COMO XXXX RW RW RW RW
05H COM4 | XXXX — | — | == | RW
06H SEG3 COM3 COomM2 COM1 COMO XXXX RW RW RW RW
07H COM4 | XXXX — | — | — | RW
08H SEG4 COM3 COM2 COM1 COMO XXXX RW RW RW RW
09H COM4 | XXXX — | — | — | RW
0AH SEG5 COM3 COM2 COM1 COMO XXXX RW RW RW RW
0BH COM4 | XXXX — | == | == | RW
OCH SEG6 CcOoM3 COM2 coM1l COMO XXXX RW RW RW RW
ODH COM4 | XXXX — | — | == | RW
OEH SEG7 COM3 COoM2 COM1 COMO XXXX RW RW RW RW
OFH COM4 | XXXX — | — | — | RW
10H SEGS COM3 COM2 COM1 COMO XXXX RW RW RW RW
11H COM4 | XXXX — | — | — | RW
12H SEG9 COM3 COM2 COM1 COMO XXXX RW RW RW RW
13H COM4 | XXXX — | == | == | RW
14H SEG10 CcOoM3 COM2 coM1l COMO XXXX RW RW RW RW
15H COM4 | XXXX — | — | == | RW
16H SEG11 COM3 COomM2 COM1 COMO XXXX RW RW RW RW
17H COM4 | XXXX — | — | — | RW
18H SEG12 COM3 COM2 COM1 COMO XXXX RW RW RW RW
19H COM4 | XXXX — | — | — | RW
1AH SEG13 COM3 COM2 COM1 COMO XXXX RW RW RW RW
1BH COM4 | XXXX — | == | == | RW
1CH SEG14 CcOoM3 COM2 coM1l COMO XXXX RW RW RW RW
1DH COM4 | XXXX — | — | == | RW
1EH SEG15 COM3 COoM2 COM1 COMO XXXX RW RW RW RW
1FH COM4 | XXXX — | — | — | RW
20H SEG16 COM3 COM2 COM1 COMO XXXX RW RW RW RW
21H COM4 | XXXX — | — | — | RW
22H SEG17 COM3 COM2 COM1 COMO XXXX RW RW RW RW
23H COM4 | XXXX — | == | == | RW
24H SEG18 CcOoM3 COM2 coM1l COMO XXXX RW RW RW RW
25H COM4 | XXXX — | — | == | RW
26H SEG19 COM3 COomM2 COM1 COMO XXXX RW RW RW RW
27H COM4 | XXXX — | — | — | RW
28H SEG20 COM3 COM2 COM1 COMO XXXX RW RW RW RW
29H COM4 | XXXX — | — | — | RW
2AH SEG21 COM3 COM2 COM1 COMO XXXX RW RW RW RW
2BH COM4 | XXXX — | == | == | RW
2CH SEG22 CcOoM3 COM2 coM1l COMO XXXX RW RW RW RW
2DH COM4 | XXXX — | — | == | RW
2EH SEG23 COM3 COomM2 COM1 COMO XXXX RW RW RW RW
2FH COM4 | XXXX — | — | — | RW
30H SEG24 COM3 COM2 COM1 COMO XXXX RW RW RW RW
31H COM4 | XXXX — | — | — | RW

* All specs and applications shown above subject to change without prior notice.
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CM2916

CERAMATE
LCD Driver with Key Scan(4*8)

- | Register | Bit3 Bit2 Bitl Bit0 Initial R/W

32H SEG25 COM3 COM2 coMm1l COMO XXXX RW RW RW RW
33H COM4 XXXX RW
34H SEG26 COM3 COM2 CcoM1 COMO XXXX RW RW RW RW
35H COM4 XXXX RW
36H SEG27 COM3 COM2 COM1 COMO XXXX RW RW RW RW
37H COM4 | XXXX ---- | RW
38H SEG28 COM3 COM2 COM1 COMO XXXX RW RW RW RW
39H COM4 | XXXX ---- | RW
3AH SEG29 COM3 COM2 COM1 COMO XXXX RW RW RW RW
3BH COM4 XXXX RW
3CH SEG30 COM3 COM2 coMm1l COMO XXXX RW RW RW RW
3DH COM4 XXXX RW
3EH SEG31 COM3 COM2 COM1 COMO XXXX RW RW RW RW
3FH COM4 | XXXX ---- | RW
40H SEG32 COM3 COM2 COM1 COMO XXXX RW RW RW RW
41H COM4 | XXXX ---- | RW
42H SEG33 COM3 COM2 COM1 COMO XXXX RW RW RW RW
43H COM4 XXXX RW
44H SEG34 COM3 COM2 coMm1l COMO XXXX RW RW RW RW
45H COM4 XXXX RW
46H SEG35 COM3 COM2 COM1 COMO XXXX RW RW RW RW
47H COM4 | XXXX ---- | RW
48H SEG36 COM3 COM2 COM1 COMO XXXX RW RW RW RW
49H COM4 | XXXX ---- | RW
4AH SEG37 COM3 COM2 COM1 COMO XXXX RW RW RW RW
4BH COM4 XXXX RW

ACH | SEG38 | COM3 | COM2 | COMI | COMO | XXXX | RW | RW | RW | RW
4DH | LcDC1 (%%C,ij’g) (%%Gl\j% (%%?\jl‘ﬁ) (%%Gl\ﬁ% XXXX | RW | RwW | RW | RW
4EH | SEG39 | COM3 | COM2 | COMI | COMO | XXXX | RW | RW | RW | RW
4FH | LCDC2 (%%(;J\/Ef%) (%%Gl\ﬂ) é%‘fﬁ) (%%Gl\ﬁg) XXXX | RW | RW | RW | RW
50H | SEG40 | COM3 | COM2 | COMI | COMO | XXXX | RW | RW | RW | RW
51H | LcDC3 (%%C,ij’ﬁ) (%%Gl\jﬁ) (%%?\jl‘j) (%%Gl\jg) XXXX | RW | RwW | RW | RW
52H | SEG41 | COM3 | COM2 | COML1 | COMO | XXXX | RW | RW | RW | RW
53H | LCDC4 (%%(;’vﬁ’j’) (%:%Gl\ﬁ) é%‘fﬁ) (%%Gl\j&) xxxX | Rw | Rw | RW | RW
54H | SEG42 | COM3 | COM2 | COMI | COMO | XXXX | RW | RW | RW | RW
55H | GKEYEO | GKE3 | GKE2 | GKEL | GKEO 0000 RW | RW | RW | RW
56H | SEG43 | COM3 | COM2 | COML | COMO | XXXX | RW | RW | RW | RW
57H | GKEYEL | GKE7 | GKE6 | GKE5 | GKE4 0010 RW | RW | RW | RW
58H | SEG44 | COM3 | COM2 | COML | COMO | XXXX | RW | RW | RW | RW
50H | GKEYFO | GKF3 | GKF2 | GKFL1 | GKFO 0000 RW | RW | RW | RW
EAH | SEG45 | COM3 | COM2 | COMI | COMO | XXXX | RW | RW | RW | RW
5BH | GKEYFL | GKF7 | GKF6 | GKF5 | GKF4 0010 RW | RW | RW | RW
5CH | SEG46 | COM3 | COM2 | COMI | COMO | XXXX | RW | RW | RW | RW
5DH | GKEYGO | GKG3 | GKG2 | GKGL | GKGO 0000 RW | RW | RW | RW
5EH | SEG47 | COM3 | COM2 | COMI | COMO | XXXX | RW | RW | RW | RW
5FH | GKEYGL | GKG7 | GKG6 | GKG5 | GKG4 0010 RW | RW | RW | RW
60H | SEG48 | COM3 | COM2 | COML | COMO | XXXX | RW | RW | RW | RW
61H | GKEYHO | GKH3 | GKH2 | GKHI | GKHO 0000 RW | RW | RW | RW
62H | SEG49 | COM3 | COM2 | COMI | COMO | XXXX | RW | RW | RW | RW
63H | GKEYHL | GKH7 | GKH6 | GKH5 | GKH4 0010 RW | RW | RW | RW
64H | SEG50 | COM3 | COM2 | COMI | COMO | XXXX | RW | RW | RW | RW

* All specs and applications shown above subject to change without prior notice.
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CM2916

CERAMATE
LCD Driver with Key Scan(4*8)
i 5| Register | Bit3 Bit2 Bitl Bit0 Initial R/W
65H CMD1 D7 LVS LVREN LVEN 0001 RW RW RW RW

66H SEGS51 COM3 COM2 COM1 COMO XXXX RW RW RW RW
67H CMD?2 LCDB | LCDD2 | LCDD1 | TEST 0110 RW RW RW RW
68H SEG52 COM3 COM2 COM1 COMO XXXX RW RW RW RW

6oH | cmps | S | couT | IRIC | sToP 1110 RwW | Rw | Rw | RW
6AH | SEG53 | COM3 | COM2 | COMI | COMO | XXXX | RW | RW | RW | RW
6BH | EEC EEN | EEFLT | EER | EESET | 1001 RW | RW | RW | RW
6CH | FLAG | LVDF | KEYE | WKE | EEOKF | 0000 R R | RW | R

6DH Cl4 C4/SEG | C3/SEG | C2/SEG | C1/SEG 0000 RW RW RW RW
6EH C58 C8/SEG | C7/SEG | C6/SEG | C5/SEG 0000 RW RW RW RW
6FH R14 R4/SEG | R3/SEG | R2/SEG | R1/SEG 0000 RW RW RW RW
70H OUTC | O4/SEG | O3/SEG | O2/SEG | OL1/SEG 0000 RW RW RW RW

71H OUTD 04 03 02 01 0000 RW RW RW RW
72H KEY1 K3 K2 K1 KO 0000 R R R R

73H KEY2 K7 K6 K5 K4 0110 R R R R

74H ROM1L R13 R12 R11 R10 0000 RW RW RW RW
75H | ROM1H R17 R16 R15 R14 0000 RW RW RW RW
76H ROM2L R23 R22 R21 R20 0000 RW RW RW RW
77/H | ROM2H R27 R26 R25 R24 0000 RW RW RW RW
78H | GKEYAO | GKA3 GKA2 GKAl GKAOQ 0000 RW RW RW RW
79H | GKEYAL | GKA7Y GKAG6 GKA5 GKA4 0010 RW RW RW RW

7AH | GKEYBO | GKB3 GKB2 GKB1 GKBO0 0000 RW RW RW RW
7BH | GKEYB1 | GKBY7 GKB6 GKB5 GKB4 0010 RW RW RW RW
7CH | GKEYCO | GKC3 GKC2 GKC1 GKCO0 0000 RW RW RW RW
7DH | GKEYC1 | GKC7 GKC6 GKC5 GKC4 0010 RW RW RW RW
7EH | GKEYDO | GKD3 GKD2 GKD1 GKDO 0000 RW RW RW RW
7FH | GKEYD1 | GKD7Y GKD6 GKD5 GKD4 0010 RW RW RW RW

* All specs and applications shown above subject to change without prior notice.
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CM2916
CERAMATE
LCD Driver with Key Scan(4*8)

A. CMD puissgr™ :

4| Register | Bit3 Bit2 Bitl Bit0 Initial R/W

65H CMD1 D7 LVS LVREN LVEN 0001 RW RW RW RW
67H CMD2 LCDB LCDD2 | LCDD1 TEST 0110 RW RW RW RW
69H CMD3 GS?ELJGT/ GOUT IRIC STOP 1110 RW RW RW RW

- LVEN : £% high Eﬂj‘ » [RESIRHREEE active

- LVREN : £% high EﬂJ% fﬁ‘éﬂ low voltage reset ﬂJﬁZ ) %E{fﬁﬁ?ﬁ%@%ﬁ’ g([ﬁi IC F!fft"power on

reset [IVE[* -

-LVS : Low Eﬁ J [I;‘EEE%“J&EJ!TEZ 2.5v +/- 10% - £% high Eﬁ ) [3’%@%{5@##@ 3.3v+/-10% -

-D7:7K7” Y datar B[RS RY key [ ED UKT” RLPTE= register ITH’.oZ/DFNﬂﬁL’ remote control

key » £ “K7” [[If'1 remote code T o

- LCDD2/LCDD1 : (LCDD2/LCDD1) £% (00) Eﬁ » LCD $L 1/4 duty - (LCDD2/LCDD1) £}
(01) i » 14 LCD #% 1/3duty - (LCDD2/LCDDL) % (10) B » = LCD % 1/5 duty -
(LCDD2/LCDD1) £% (11) Eﬁ ) Ui‘ﬁﬁ LCD % off -

-LCDB: £} high E\JJ‘ » LCD bias current £% 50uA > Default £% low > LCD bias current £% 200uA -

- KEYC: % high [} - (SEG51/R4, SEG50/R3, SEGA9/R2, SEG48/RL) » 44 R1-R4 fii" key scan

“Ppe o By low E\JJ‘ ' 244 LCD segment T -

- STOP : £% high E\ﬂj » RC oscillator off Fﬁ?j Fki®E T stand by mode - %f*r%i,vjﬂﬁ? 1uA > default

£h low state °

-IRIC : £} high E\JJ‘ (default) » KL E AERAEIIRS » (SEGB2/IRI) #H IRI ZPfc © £l low Eﬁ 3

#% LCD segment Z}p< -

- GOUT : Default £% high (green mode) > L GOUT pin [I¥ data register - % low E%ljf » £ CPU

operating mode -

- SEG53/GOUT : £% high Eﬁ (default) - (SEG53/GOUT) # & GOUT s « £l low E%ﬁ » IR

it

LCD segment Zjf= -

v3 ~ n
L1
% R1
V2 R w
V1 R
R

* All specs and applications shown above subject to change without prior notice.
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CM2916

CERAMATE
LCD Driver with Key Scan(4*8)
LVS
A 4
73 ’E:{F%BE De-bounce 64us
l System
LVDF jiset
reg.
Band ga
P | LVREN
POR
LVEN
B. EEC Fusiyi™ -
4| Register | Bit3 Bit2 Bitl Bit0 Initial R/W
6BH EEC EEN EEFLT EER EESET 1001 RW | RW | RW | RW

- EESET: £% high Eﬁ(default) E[' EEPROM s jftinitial » CPU Hﬂ Edeo £ low Eﬁ ' CPU

s fit-initial - EEPROM F’ﬂ ¢ o (GOUT & OUTD register 1+ EESET %Jufiﬁfﬂ BT s
H-£% © CM2916 read EEPROM ELJI{T_}IEHI » CPU FHJT Es o I CM291(:>F read EI%PROM E,:IH\I
% > GOUT&OUTD } release if; CPU access)

-EEN : £% high Eﬁ(Default) > enable EEPROM interface ZJsfj » (SEG7/EDA, SEG6/ECL ) =~ pin
£%, EEPROM interface pin - £% low Eﬁ » [F= 2 pin (SEG7/EDA, SEG6/ECL ) £% segment pin e

-EEFLT : 7+ EEN £% high E{ » EEFLT kL 5% high Eﬁ » EEPROM [ interface pin ﬁﬂ{%‘l

floating » EEFLT ¥\ kLEL low EEIJ‘ L normal state - (LFL“’fJﬁ:ﬂ?E#ﬁ T onboard Z& EEPROM

» 71 1C iU pin ﬁ’rfloatmg Eﬂ, I IC PzdEs)

-EER 7+ EEN £} high E I!? if"iﬁ'r high Ef EIQ% EEPROM pv data = -~ (H

#4 35ms EﬁF ) FHR |é¢’ﬁ' F l‘ﬁ#l F= EER register clear - EER £% low E\JJ‘ » kL normal state -

- 7+ EEPROM mode - EDA ﬁl ECL pin #| pull high 500Kohm 4 function - [fij read EEPROM

EUE’HS[E\JJ’ » EDApin F| pull high 75Kohm fv function -

- Read EEPROM 1% *’pr’f[@?ﬁﬁﬁr’j: AR [FIRAE 4 1C ~ &4 1| EEPROM » Z/[I%Jfglil
"] EEPROM piugs» 'l Jp[[ﬁj [t master CPU <55 il read EEPROM ¥ uﬁff R T EER bus
HESFORE -

* All specs and applications shown above subject to change without prior notice.
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CM2916

CERAMATE
LCD Driver with Key Scan(4*8)

C. EEPROM data [l

4| Register | Bit3 | Bit2 | Bitl | Bit0 | Initial R/W
6BH EEC EEN EEFLT EER EESET 1001 RW RW RW RW
6CH FLAG LVDF KEYF WKF EEOKF 0000 R R RW R

Hi MCU Ei ™ EER flag £} high Eﬁ(;ﬂ?zﬁ EEPROM) - Uﬁﬁgﬁ@?clear EEOKF flag £% low -
[ijI"=EER flag JKj%* EEPROM read 5t 5% i ‘{fﬁrﬁl% EER flag = low - -

Customer code/ Green key/ D7/ GOﬁJ /'OUTC/ OUTD/ C14/ C58/ R14 Sl AN
EEPROM i initial - 9[1f check bit 7 %fF% Ll END register kL@ “FA” code - [l[[f! clear
“EEOKF” £} low o (¥ kL EEPROM read = %¥[ fail i< > #33 GOUT=0 ¥ wake up CPU)

#i MCU E1"™ EER flag 1% high Eé'j(};'[;%j EEPROME » P @ Er#r clear EEOKF flag £ low -
[i]I"=EER flag }I%‘J’ﬁﬂ‘ EEPROM read 3 7% i ’ﬁ{lﬁg%ﬁ% EER flag = low -

MCU ' #{!I EEOKF flag 2{[#EEPROM £L ) load % -

Resister name Address Data bit Check bit
D0D1D2D3 DAD5D6D7
ROMIL 00H B3B2B1B0 0101
ROMIH 01H B3B2B1B0 0101
ROM2L 02H B3B2B1B0 0101
ROM?2H 03H B3B2B1B0 0101
GKEYAO 04H B3B2B1B0 0101
GKEYAL1 05H B3B2B1B0 0101
GKEYBO0 06H B3B2B1B0 0101
GKEYB1 07H B3B2B1B0 0101
GKEYCO0 08H B3B2B1B0 0101
GKEYC1 09H B3B2B1B0 0101
GKEYDO 0AH B3B2B1B0 0101
GKEYD1 0BH B3B2B1B0 0101
GKEYEO 0CH B3B2B1B0 0101
GKEYE1 ODH B3B2B1B0 0101
GKEYFO0 OEH B3B2B1B0 0101
GKEYF1 OFH B3B2B1B0 0101
GKEYGO 10H B3B2B1B0 0101
GKEYG1 11H B3B2B1B0 0101
GKEYHO 12H B3B2B1B0 0101
GKEYH1 13H B3B2B1B0 0101
D7 14H XXXB0 0101
GOUT 15H XXXB0 0101
OuUTD 16H B3B2B1B0 0101
OUTC 17H B3B2B1B0 0101
Cl4 18H B3B2B1B0 0101
C58 19H B3B2B1B0 0101
R14 1AH B3B2B1B0 0101
END 1BH 1111 1010
EEPROM interface format :
DATAn DATA n+1
SDA |D0|D1|D2|D3|D4|D5|D6|D7 | DO|D1|D2|D3|D4|D5|D6|D7 ALCD.B

* All specs and applications shown above subject to change without prior notice.
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CM2916

CERAMATE
LCD Driver with Key Scan(4*8)
D. FLAG puEsgrs
41| Register | Bit3 Bit2 Bitl Bit0 Initial R/W
6CH FLAG LVDF KEYF WKF EEOKF 0000 R | R | RW | R
- LVDF: IEWE[JJ:’%%#% %fﬂf » [F= flag F E R high

- KEYF : LISW*U%E&IJ keymput Eﬂj » 1 set = KEYF flag » CPU Fit' KEYL/KEY2 & > fif*
1= flag clear > MIFSETHE KEYL/ K Y2

- WKF : Power on reset E',I#HP& flag clear - ||
- EEOKF = EEPROM pJ code OK % >

i

CPU initial 1™ chip Eﬁ ] 1552 Eﬁ set = WKF
' I'[2{%r= chip L power on initial > p‘/}i wake up °
1 set J*= bit £i high -

E. C14/C58/ R14 pusgpr™
i | Register | Bit3 | Bit2 | Bitl | Bit0 | Initial RIW
6DH Cl14 C4/SEG | C3/SEG | C2/SEG | C1/SEG 0000 RW [ RW [ RW [ RW
6EH C58 C8/SEG | C7/SEG | C6/SEG | C5/SEG 0000 RW | RW | RW | RW
6FH R14 R4/SEG | R3/SEG | R2/SEG | R1/SEG 0000 RW | RW | RW | RW
- C14/ C58/ R14 : &% high Eﬁ » = pin &% key scan function - Default £% low - [Pfﬁﬁtn segment

function -

F. OUTC/OUTD puzEsyr™

4| Register | Bit3 | Bit2 | Bitl | Bit0 | Initial R/W
70H | OUTC | O4/SEG | O3/SEG | O2/SEG | O1/SEG 0000 RW [ RW [ RW | RW
71H | OUTD 04 03 02 01 0000 RW | RW | RW | RW
- OUTC: RLEHE PIN £} segment F5 kL general out port function- £% low( default)E%lJ‘ ' k1. segment
function -

- OUTD : %L general out port fi* data register o

* All specs and applications shown above subject to change without prior notice.
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CM2916

CERAMATE
LCD Driver with Key Scan(4*8)

G. KEYVUKEY2 jutsih

41 Register | Bit3 | Bit2 | Bitl | Bit0 | Initial R/W
72H KEY1 K3 K2 K1 KO 0000 R R R R
73H KEY2 K7 K6 K5 K4 0110 R R R R

ON chip key scan & from external CM2221/CM2222 encoder input

KEY DATA CODES KEY DATA CODES
NAME KO K1 K2 K3 K4 K5 K6 K7 NAME KO K1 K2 K3 K4 K5 K6 K7
K11 0 00 00O0O 0/1 K15 0 000100 0/1
K21 1 000000 O1 K25 1 000100 01
K31 01 00000 01 K35 01 00100 01
K41l 11 0 0000 0/1 K45 11 00100 0/1
K12 0 01 00 00O 0/1 K16 0 01 01 0O 0/1
K22 1 01 0 000 0/1 K26 1 01 0100 0/1
K32 0110000 o1 K36 0110100 01
K42 1 110000 01 K46 1110100 o1
K13 0 001 000 0/1 K17 0 001100 0/1
K23 1 001 000 0/1 K27 1 001100 0/1
K33 0101000 o1 K37 0101100 01
K43 1101000 01 K47 1101100 o1
K14 0 01 1000 0/1 K18 0 01 1100 0/1
K24 1 011000 0/1 K28 1 01 1100 0/1
K34 0111000 o1 K38 0111100 01
K44 1 111000 01 K48 1111100 o1
K51 0 00 0001 0/1 K55 0 000101 0/1
K61 1 000001 o011 K65 1 000101 o1
K71 01 00001 o1 K75 0100101 o011
K81 11 00001 0/1 K85 11 00101 0/1
K52 0 01 0001 0/1 K56 0 01 01 01 0/1
K62 1 01 0001 o1 K66 1 010101 o1
K72 0110001 o1 K76 0110101 o1
K82 1 110001 o1 K86 1110101 o1
K53 0 001 001 0/1 K57 0 001101 0/1
K63 1 00 1001 o1 K67 1 001101 o1
K73 0101001 o1 K77 0101101 o1
K83 1 101001 o1 K87 1101101 o1
K54 0011001 o1 K58 0 011101 o011
K64 1 01 1001 o1 K68 1 011101 o1
K74 0111001 o1 K78 0111101 o1
K84 1 111001 o1 K88 1111101 o1
KI6+K26] 1 0 1 0 1 1 0 01 KI6+K46] 1 1 1 0 1 1 0 01
KI6+K36] 0 1 1 0 1 1 0 01
K7 is from “D7” data register when on chip key scan.
* All specs and applications shown above subject to change without prior notice.
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CM2916

CERAMATE
LCD Driver with Key Scan(4*8)

H. Custom code 5

4| Register | Bit3 | Bit2 | Bitl | Bit0 | Initial R/W

74H ROM1L R13 R12 R11 R10 0000 RW RW RW RW
75H ROM1H R17 R16 R15 R14 0000 RW RW RW RW
76H ROM2L R23 R22 R21 R20 0000 RW RW RW RW
T7TH ROM2H R27 R26 R25 R24 0000 RW RW RW RW

ROM1H/ROMIL » ROM2H/ROM2L %% custom code IV programming - custom code fi'fli= ffi
PR BRASHRAS

- {1 MASK OPTION

- ['I EEPROM 5%

- (1 software programming < 5

|. Greenkey . :

4] Register | Bit3 | Bit2 | Bitl | Bit0 Initial R/W

55H | GKEYEO | GKE3 GKE2 GKE1 GKEO 0000 RW RW RW RW
57H | GKEYE1l | GKE7 GKEb6 GKES GKE4 0010 RW RW RW RW
59H | GKEYFO | GKF3 GKF2 GKF1 GKFO0 0000 RW RW RW RW
5BH | GKEYF1 | GKF7 GKF6 GKF5 GKF4 0010 RW RW RW RW
SDH | GKEYGO | GKG3 GKG2 GKG1 GKGO 0000 RW RW RW RW
5FH | GKEYG1 | GKG7 GKG6 GKG5 GKG4 0010 RW RW RW RW
61H | GKEYHO | GKH3 GKH2 GKH1 GKHO 0000 RW RW RW RW
63H | GKEYH1 | GKH7 GKH6 GKH5 GKH4 0010 RW RW RW RW
78H | GKEYAO | GKA3 GKA2 GKA1 GKAO 0000 RW RW RW RW
79H | GKEYAl | GKA7 GKAG GKA5 GKA4 0010 RW RW RW RW
7AH | GKEYBO | GKB3 GKB2 GKB1 GKBO0 0000 RW RW RW RW
7BH | GKEYBl | GKBY GKB6 GKB5 GKB4 0010 RW RW RW RW
7CH | GKEYCO | GKC3 GKC2 GKC1 GKCO0 0000 RW RW RW RW
7DH | GKEYC1 | GKC7 GKC6 GKC5 GKC4 0010 RW RW RW RW
7EH | GKEYDO | GKD3 GKD2 GKD1 GKDO 0000 RW RW RW RW
7FH | GKEYD1 | GKD7 GKD6 GKD5 GKD4 0010 RW RW RW RW

GKEYA1/GKEYAO » GKEYB1/GKEYBO0 > GKEYC1/GKEYCO - GKEYD1/GKEYDO £% green
code iy programming - green code i’ fli= flal H VR > BRAFRN

-t MASK OPTION

- Il EEPROM 3

- fl1 software programming < 5

Wake up ﬁJ CFEETYIT

- Ak power on Ef » WKF=0 - foI read EEPROM [V data it initial fvEis{*- I') EEPROM

[ data s €Tkl Aol fic wake up FIVERI{= o ¥ R EFE] EEPROM fiU “FA” code E\ﬂj i oie

wake-up Emam"ﬁ {GOUT*O)

-CPU fel check 1= IC py "WKF” kL AEL 70" > F RLEL “0” %A 7= IC LLH] power on »

- Hi WKF=1 [ - decoder fo!#{#% " if[5]'} > green code - }%LIS%I*‘“” Fps code » 1 fft

wake -up f J;m‘p(GOUT 0)- [y CPU fo! flit” power saving Ef I%[H uT re5|ster write “1” [4

FVLJILI:O

* All specs and applications shown above subject to change without prior notice.
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CERAMATE

CM2916

LCD Driver with Key Scan(4*8)

2. LCD ﬁ&\f‘/lﬁzﬁ‘ﬁjuffﬁ?“%

. e
e Command Mode TR S
’[z’j E 101 ABA5A4A3A2A1A0 BOB1B2B3
=TElY 110 ABA5A4A3A2A1A0 BOB1B2B3
A.%“ﬁﬂ
. e
e Command Mode R T
Fﬁ; E 101 ABAS5A4A3A2A1A0 BOB1B2B3
ST H
DIO Q 101 ABASA4A3A2A1IA0 | BOB1B2B3 z 101 ABASA4A3A2AIA0 | BO..
»: Fck
A A|l A | A A —————- Al A A A A ------
NN e s N S R S D
-> <4 Tsync
(KRB "1 |
R
DIO 101 ABASA4A3A2AIA0 | BOB1B2B3 BOB1B2B3 BOB1B2B3 BOB1B2B3
<—> Fek Fiva: | A2 A3

aw [T

T

rrrrrguL

» ¢ Tsync
o L

* All specs and applications shown above subject to change without prior notice.
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CM2916

LCD Driver with Key Scan(4*8)

B.%ﬁﬁ#
. e
Byl Command Mode T T
=TELY 110 ABAS5A4A3A2A1A0 BOB1B2B3
PaREETElY
DIO 110 ABASA4A3A2ALA0 | BOB1B2B3 110 ABASA4A3A2AIA0 | BO..

L e

Julsis iR

S ¢

B0OB1B2B3

110 ABASA4A3A2A1A0

DIO

B0B1B2B3

B0OB1B2B3 B0B1B2B3

fArak

iy | A2 fLhE+3

aw L
xRy |

3. The keyboard form :

JN NS A AR RS AR A

cL CcC 3 Cc4 Cc5 C6 C7 C8
Rl —{ KYl | k12 | K13 | K14 | K15 | K16 | K17 | K18 |
R2 —= K21 | K22 | K23 | k24 | K25 | K26 | K27 | K28 |
R3 —={ K31 | K32 | K33 | K34 | K35 | K36 | K37 | K38 |
R4 —{ K4l | K42 | K43 | Ka4 | Ka5 | K46 | K47 | K48 | o o,

4. To set the custom codes (A0 - - - A15)

The custom codes (AO - - - A15) can be set by EEPROM
equal to (R10/ ... R17/ R20/ ... R27).

or software programming - The (A0..A15)

* All specs and applications shown above subject to change without prior notice.
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CERAMATE

CM2916

LCD Driver with Key Scan(4*8)

5. LCD pattern

COMoO

COM1

CcOM2

COM3

OFEF

ON
COMO

A 4

Frame

* All specs and applications shown above subject to change without prior notice.
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CM2916

CERAMATE
LCD Driver with Key Scan(4*8)

. Application circuit

Cr AN P

BB8BBBBBEH
BBBBBBHESB

R

COMO --COM4 01
SEG2- SEG53 02
VLCD C1
C2
Px CKRB
C3
Px CKWB gg
MCU 6
Px DIO
C7
IRI c8
VDD
R1
R2
GND GND R3
R4
Power supply GOUT ROSC
T
EEPROM ECL
EDA
RLCD-3
* All specs and applications shown above subject to change without prior notice.
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e CM2916
CERAMATE

LCD Driver with Key Scan(4*8)

. CM2916 interface(Software) = HiFifi :

1. Poweron :

1. Poweron & SEG2 -~ SEG3 - SEG4 ~ SEG5 £} default » {E!'1i' 't EEPROM ;[/Fas?igﬁia’sr% o1 -
02 -~03~ 04 pin -

2. Poweron i SEG6/ECL - SEG7/EDA £} EEPROM INTERFACE » 721 EEPROM > [[[f iz
7 keep high ﬁl:ﬁu MCU programming(EEN) [F=2 pin £% segment pin -

3. Poweron i< SEG40~51 % default - {E/fi’ 't EEPROM(C14&C58&R14)7] H[J]%i{gﬁ[a;-r&@
R1~R4 -~ C1~C8 -

4. Power on % SEG53/GOUT-SEG52/IRI default £% GOUT~IRI pin- F,Jﬁtgli MCU programming
£% segment pin

2. Initial : power on iz LCD £} off(LCD1&LCD2 ’F‘[ti high)

1. }I initial B register & LCD register
2. F|7LCDD1 - LCDD2 register I'|7}L%&: LCD duty » =3 LCDon -

3. GOUTPIN TF[IE'J :

1. GOUT pin % power on % default £% high ({E!'f* *'] EEPROM [ download = e5A@Etl ¥ )e
2. GOUT pin £% Hi- ffi MCU off(power saving) »wake up [ green key 1K<t wake up- (green
key ~ ID code 57" 't EEPROM download)

4. Sleep Mode : MCU 7+~ f‘Eﬁ%ﬁ » scan key input - MCU #7171 %rread KEYF flag - ?ﬁ read KEYF
£% high E\ﬂj » MCU + i Read key buffer (KEY1 - KEY2 register).” code » MCU 7t F=¥fi » ¥ 2@
£ green key - [I[] write to CM2916(address 69H).” GOUT flag - i GOUT £% high(application [![[{fl
power down) o

5. MCU interface : address /1 high bit serial F * CM2916 - (LI data [![[{'1 low bit serial £ CM2916 -
(SR )

* All specs and applications shown above subject to change without prior notice.
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CM2916
CERAMATE
LCD Driver with Key Scan(4*8)

. Package Information

S\'MEDLS MIM. NG LC‘SA-'-J:D
Ut Al 075 = -
AR ARRRARR RAREALARE] J T
“E —
= " R N WY
@_ L, % Ié: : lzﬁijEL:l[Jﬂ' :mm
UL LR | — N
b s NETES:

1.ISTUM PLANE HIS LOCATED AT THE BOTTOM
JF THE WDLD PARTING LINE CQINCIDENT MTH
WHERE THE LEAD EXITS THE BGLH.
x|

2.DIMENSKING [1 AND E1 DO NGT INCLUDE
MOLO PROTRUSKIN. ALLDWABLE PROTRUSKIN
5 ©.25 mm PER 5ICE DIMENSIONS D71 AND
E1 DO INCLUOE MO0 MISMATCH AND ARE
DETERMINET} AT DATUM PLANE

JDIMENSKIN b DOES WOT INCLUBE DAMB&R
PROTRMSION

* All specs and applications shown above subject to change without prior notice.

1F-5 NO.66 SEC.2 NAN-KAN RD ., LUCHU, TAOYUAN, TAIWAN Email: server@ceramate.com.tw

Tel:886-3-3214525 Http: www.ceramate.com.tw
Fax:886-3-3521052 Page 22 of 22 Rev 1.0 Oct. 5, 2004




