J T Preliminary TTPI16

1. LCD driver function 52*5/ 53*4/ 54*3 dots

2. Key Scan + LCD driver function

3. Key Scan + Decoder + Power saving control + LCD driver
function
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. General Description:

= 1C kL&t55 VCDIDVD LCD ity F%;f ) EJ Green mode ( éﬁ%}%fﬂ[ JJ B R
gt Stand-by mode( [ 4% 1W IJ%” =) if LR e N = S F_;};Fﬁ}[ﬁré “9

. Features:

7 [EEPE 3.0V-5.5V

RC PR T T 9t W EE S 15K QAIEY 300pF » EI A 256KHZ
(default on)

fi'I'J 4@ 32 function key

Built-in TT6221/TT6222 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 TG /7 PG LCD /7 Pl

\2(&@,5@@*} 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

HH PJ%B RESET 5% (Power on reset + LVR )

it 64 pin QFP package

e o

> <

. Application:

® VCD ]}lff@?iﬁfﬂg”
DVD [ifyity [J{'

I%EBP % SELJ
LCD DRIVER (52 SEG*5 COM)
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J T Preliminary TTPI16
. PAD Position

E4

[£]

[=]

Chip size - 2130*2330 um**2

IC substrate - floating or connected to VSS
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 |VvSsS -950 | 489.6 || 25 |SEG32 | 117 | -1045 | 47 |SEG10 950 743.6
4 (S53GO | -950 | 372.6 || 26 |SEG31 | 234 | -1045 | 48 [SEG9 950 884
5 |S52IR -950 | 255.6 | 27 |SEG30 | 351 | -1045 | 49 |SEGS 870 1045
6 |S51R4 950 | 138.6 | 28 |SEG29 | 468 | -1045 | 50 |S7DI 727.8 1045
7 |S50R3 950 | 216 | 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 |SICM4 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 | -212.4 || 61 |VLCD -589 1045
18 [S39LV | -702 | -1045 | 40 [SEG17 | 950 | -95.4 | 62 |VDD -720.7 1045
19 [SEG38 | -585 | -1045 | 41 |SEG16 | 950 | 21.6 | 63 |[CKWB -950 1019.4
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

2009/09/15 Page : 5--24 Ver. 1.0



J T Preliminary TTPI16

. Pin Description

Name 110 Description pins
SEG53/GOUT O |LCD pin or Green pin output (20 mA @Vol=0.5V, 5V) 1
SEG52/IRI I/0  |LCD pin or IR receiver =vgji; * %l 1
SEG51/R4, SEG50/R3 | 1/0O |LCD pinor fﬁ@%ﬁ * il Cactive high) 4
SEG49/R2, SEG48/R1
SEGA47/C8, SEG46/C7, O  |LCD segment output pin or %ﬁﬂ%ﬁﬁj R 8
SEG45/C6, SEG44/C5,

SEG43/C4, SEG42/C3,

SEG41/C2, SEG40/C1

SEG39-8 O |LCD segment output pin 32

SEG7/EDA 1/0 |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/SEG], O |LCD segment pin or LCD common output pin 2

COMBS/SEGO0

COM2-COMO O |LCD common output pin 3

VLCD P |LCD power pin 1

VDD P [Power pin 1

CKWB | FIiEE a7 * %D - low active » £ pull high Ff 75Kohm@5V | 1

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

DIO 110 f[ﬁ}%ﬁﬁj‘ TR #| pull high ?LﬁﬂlL 75Kohm@5V (DSP £l 1

3.3V)

ROSC 10 |RC #=ifiste ] 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.
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. AC / DC Characteristics

Absolutely max. ratings

ITEM SYMBOL RATING UNIT
Operating Temperature Top -20°C-+70C C
Storage Temperature Tsto -50°C- +125C C
Supply Voltage VDD 55 \/
\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 3.0 5 5.5 \Y
Power consumption lorr  |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 \Y
input pin
Input high voltage for | Vi 0.7vDD VDD \Y
input pin
RC oscillator Vst 3.0 \Y
start-up voltage
RC oscillator Vsu 3.0 \
sustain voltage
GOUT source current lon VDD =5V, Vou=4.5V 8 mA
GOUT sink current loL VDD=5V, Vo =0.5V 20 mA
01-04 source current lon VDD =5V, Von=4.5V 3 mA
01-04 sink current loL VDD =5V, V,=0.5V 6 mA
Segment output Rseg VLCD =4.5V 10 20 Kohm
impedance (f$-Rbias 77 BdmBEfa i)
Common output Rcom VLCD =45V 2 4 Kohm
impedance (f£-Rbias 53 BImRE] )
R-bias current(default)| IR1 VLCD=45V 100 [200] 300 UA
R-bias current IR2 VLCD =4.5V 25 50 70 UA
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J T Preliminary TTPI16
A.C. Characteristics
(Condition:Ta=25* 3 C " RH = 65% > VDD =+ 5V > VSS=0V)
Item Symbol Condition min. typ. | Max. unit
System clock fsvs 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 | Ficpy 1/4 duty 45 64 83 HZ
LCD frame frequency | Ficp 1/5 duty 36 51 66 HZ
[{7= clock Fek @5V - Clock duty 50% 1 MHz
CKWB/CKRB
F\fﬂ[ Tsync @5V 500 ns
CKWB/CK E
Note : [ 52 F 35 kL | resonator Eﬁ%’ﬁ > TCP916 i EfSH J%ﬁ Eo [}FL | 40% [V RC
oscillator FUsFIEFEGE -
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o TTP916
J ' Preliminary
. Block Diagram
Isetr iaf' LCD
nterrace LCD RAM DRIVER
Control
Circuit
Low
E{)C_" t Voltage BIAS
scillator Reset/ CIRCUIT
Detector
DATA CODE KEY
ouT SETTING SCAN
DECODER EEPROM OUTPUT
INTERFACE PORT
RLCD-2
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. 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 — | — | — T 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
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J T Preliminary TTPI16
4| Register | Bit3 | Bit2 | Bitl | Bit0 | Initial R/W

32H | crogs | COM3 | COM2 | COMI | COMO | XXXX | RW | RW | RW | RW
33H —— | COMA | XXXX | — | — | — | RW
34H | opag | _COMS | COM2 | COMI | COMO | XXXX | RW | RW | RW | RW
35H —— | COMA | XXXX | — | — | — | RW
36H | cegp7 | COM3 | COM2 | COMI | COMO | XXXX | RW | RW | RW | RW
37H — | COM4 | XXXX | — | — | — | RW
38H | crgps | COM3 | COM2 | COMI | COMO | XXXX | RW | RW | RW | RW
39H —— | COM4 | XXXX | — | — | — | RW
3AH | cpage | COM3 | COMZ | COMI | COMO | XXXX | RW | RW | RW | RW
3BH —— | COMA | XXXX | — | — | — | RW
3CH | cpgay | COM3 | COM2 | COML | COMO | XXXX | RW | RW | RW | RW
3DH —— | COMA | XXXX | — | — | — | RW
3EH | cpoa; | COM3 | COM2 | COMI | COMO | XXXX | RW | RW | RW | RW
3FH — | COM4 | XXXX | — | — | — | RW
40H | cpoay | COMS | COM2 | COML | COMO | XXXX | RW | RW | RW | RW
41H —— | COM4 | XXXX | — | — | — | RW
IH | ooas | COMS | COM2 | COMI | COMO | XXXX | RW | RW | RW | RW
43H —— | COMA | XXXX | — | — | — | RW
MH | oay | _COMS | COM2 | COMI | COMO | XXXX | RW | RW | RW | RW
45H —— | COMA | XXXX | — | — | — | RW
6H | croas | COMS | COM2 | COMI | COMO | XXXX | RW | RW | RW | RW
47H — | COM4 | XXXX | — | — | — | RW
81 | croag | COMS | COM2 | COML | COMO | XXXX | RW | RW | RW | RW
49H —— | COM4 | XXXX | — | — | — | RW
IAH | opaa; | COM3 | COM2Z | COMI | COMO | XXXX | RW | RW | RW | RW
ABH —— | COM4A | XXXX | — | — | — | RW
ACH | SEG38 | COM3 | COM2 | COMI | COMO | XXXX | RW | RW | RW | RW
4DH | LcDC1 (%%G,\jg) (SCEoG,\j% (%%GM"'E) (SCEOGIVISE) XXXX | RW | RW | RW | RW
4EH | SEG39 | COM3 | COM2 | COMI | COMO | XXXX | RW | RW | RW | RW
4FH | LCDC2 (%%G,\ﬂ) (SC%G,\Z‘Z) (%%G,\jl‘j’) (SC%G,\ﬁg) XXXX | RW | RW | RW | RW
50H | SEG40 | COM3 | COM2 | COMI | COMO | XXXX | RW | RW | RW | RW
51H | LCDC3 (%%G,\% (SCEoG,\jE) (%%G,v""j) (SCEoG,\jg) XXXX | RW | RW | RW | RW
50H | SEGA41 | COM3 | COM2 | COMI | COMO | XXXX | RW | RW | RW | RW
53H | LCDC4 (%%G,\jﬁ’) (SC%G,\Z‘% (%%G,\jl‘g) (SC%G,\Z‘L}) xxxX | Rw | Rw | RW | RW
54H | SEG42 | COM3 | COM2 | COML | 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 | GOKE4 0010 RW | RW | RW | RW
58H | SEGA44 | COM3 | COM2 | COMI | COMO | XXXX | RW | RW | RW | RW
50H | GKEYFO | GKF3 | GKF2 | GKF1 | GKFO 0000 RW | RW | RW | RW
SAH | SEG45 | COM3 | COM2 | COMI | COMO | XXXX | RW | RW | RW | RW
5BH | GKEYFL | GKF7 | OKF6 | 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 | COMO0 | XXXX | RW | RW | RW | RW
5FH | GKEYGL | GKG7 | GKG6 | GKG5 | GKG4 0010 RW | RW | RW | RW
60H | SEG48 | COM3 | COM2 | COMI | COMO | XXXX | RW | RW | RW | RW
61H | GKEYHO | GKH3 | GKH2 | GKH1 | GKHO 0000 RW | RW | RW | RW
62H | SEG49 | COM3 | COM2 | COMI | COMO | XXXX | RW | RW | RW | RW
63H | GKEYHI | GKH7 | GKH6 | GKH5 | GKH4 0010 RW | RW | RW | RW
64H | SEG50 | COM3 | COM2 | COMI | COMO | XXXX | RW | RW | RW | RW
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4| Register | Bit3 | Bit2 | Bitl | Bit0 | Initial R/W

65H | CMD1 D7 VS | LVREN | LVEN 0001 RW | RW | RW | RW
66H | SEG51 | COM3 | COM2 | COML | COMO | XXXX | RW | RW | RW | RW
67H | CMD2 | LCDB | LCDD2 | LCDDL | TEST 0110 RW | RW | RW | RW
68H | SEG52 | COM3 | COM2 | COML | COMO | XXXX | RW | RW | RW | RW
6oH | cmp3 | G | cout | IRIC | SsTop 1110 RW | Rw | RW | RW
6AH | SEG53 | COM3 | COM2 | COML | COMO | XXXX | RW | RW | RW | RW
6BH | EEC EEN | EEFLT | EER | EESET | 1001 RW | RW | RW | RW
6CH | FLAG | LVDF | KEYF | WKF | EEOKE | 0000 R R | RW | R
6DH | C14 | CA/SEG | C3/SEG | C2/SEG | CI/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 | RI/SEG | 0000 RW | RW | RW | RW
70H | OUTC | O4/SEG | O3/SEG | O2/SEG | O1/SEG | 0000 RW | RW | RW | RW
71H | OUTD 04 03 02 o1 0000 RW | RW | RW | RW
72H | KEY1 K3 K2 K1 KO 0000 R R R R
73H | KEY2 K7 K6 K5 Kd 0110 R R R R
74H | ROMIL | Ri3 R12 RIL R10 0000 RW | RW | RW | RW
75H | ROMIH | R17 R16 R15 R14 0000 RW | RW | RW | RW
76H | ROM2L | R23 R22 R21 R20 0000 RW | RW | RW | RW
77H | ROM2H | R27 R26 R25 R24 0000 RW | RW | RW | RW
78H | GKEYAO | GKA3 | GKAZ | GKAL | GKAO 0000 RW | RW | RW | RW
79H | GKEYAL | GKA7 | GKA6 | GKA5 | GKA4 0010 RW | RW | RW | RW
7AH | GKEYBO | GKB3 | GKB2 | GKBL | GKBO 0000 RW | RW | RW | RW
7BH | GKEYBL | GKB7 | GKB6 | GKB5 | GKB4 0010 RW | RW | RW | RW
7CH | GKEYCO | GKC3 | GKC2 | GKC1 | GKCO 0000 RW | RW | RW | RW
7DH | GKEYCL | GKC7 | GKC6 | GKC5 | GKcCa4 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
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A. CMD puesip™ :

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

65H | CMD1 D7 VS | LVREN | LVEN 0001 RW | RW | RW | RW
67H | CMD2 | LCDB | LCDD2 | LCDDI | TEST 0110 RW | RW | RW | RW
69H | CMD3 GgE%T/ GOUT | IRIC | SToP 1110 RW | Rw | Rw | RwW

-LVEN : £ high Eﬁ » [RENIRFIASEE active o (3.3v +/- 10%)
-LVREN : £% high Eﬁ’?{;ﬁ low voltage reset firﬁi ) Fgf ’ﬂ“@ﬁ’\% Eﬁ #(# 1IC Rk power on
reset fIVED[™® e

; R 5 4 s (T 7 - o (T—Hr & 7
h.;\éf Low Eﬂj EVFIERH AN > BG high Eﬁ [RESTEPEEE 3.3v +/- 10% - (T ﬁj[ﬁl Jr,%l%ﬁu
-D7:7K7” Y datar F IRy RY key [HiE “KT7” RLPTE= register ﬁ]a“l’ I RLFF remote control
key » £ “K7” [l[If1 remote code T o
- LCDD2/LCDD1 : (LCDD2/LCDD1) &% (00) EJJ: » LCD Ll 1/4 duty » (LCDD2/LCDD1) %%
(01) ff - (4% LCD %% 1/3duty - (LCDD2/LCDDL) % (10) ¥ » I LCD 5 1/5 duty -
(LCDD2/LCDDL) £5 (11) [ » *f#f LCD #% off -
-LCDB: £% high Ef’LCD bias current £% 50uA Default £% low > LCD bias current £% 200uA °
- STOP : £% high Ef » RC oscillator off » [*ﬁﬁ Zky®E 7 stand by mode’#‘?ﬁ}f‘ufﬁ? 1uA > default
£% low state o
-IRIC : £} high Eﬁ (default) » 4% F‘Jzi—ﬁ%ﬁJ <> (SEG52/IRI) ##E IRI ﬁJHu o £% low Eﬂj‘ v 2
#% LCD segment Z}fc -
- GOUT : Default %% high (green mode) > L GOUT pin [V data register - % low Eﬁ » fL. CPU
operating mode -
- SEG53/GOUT : £% high E\ﬂj (default) - (SEG53/GOUT) #{& GOUT ﬁiﬁi o £% low Eﬁ )
LCD segment fdrﬁi °

v3 ~ w
L1
% R1
V2 R w
Vi R
R

o
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J T Preliminary TTPI16

LVS
A 4
7] ’Eﬁ}%‘ﬂ;’ De-bounce 64us
l System
LVDF jiset
reg.
Band ga
oo | LVREN
POR
LVEN
B. EEC futsy™ :
4| Register | Bit3 | Bit2 | Bitl | Bit0 | Initial RIW
6BH EEC EEN | EEFLT | EER | EESET 1001 RW | RW | RW | RW
- EESET: £% high Eﬁ(default)’ﬂl EEPROM s jitinitial » CPU F’ﬂ o £ low Eﬁ ' CPU
i’fé‘rinitial » EEPROM B{ 12E% » (GOUT & OUTD register 1+~ EESET %LPL il - H L

: TCPY16 read EEPROM [U3fAH[1 - CPU 3% » I TCPY16 read E PROM FEIN
% GOUT&OUTD + release 1“ CPU access)
-EEN : £% high Eﬁ(Default) enable EEPROM interface ﬁrﬂ‘i » (SEG7/EDA, SEG6/ECL ) =™ pin
£, EEPROM interface pin - £% low Eﬁ » = 2 pin (SEG7/EDA, SEG6/ECL ) £% segment pin °
- EEFLT : % EEN E£Eb high Eﬁ » EEFLT F kL 5% high Eﬁ » EEPROM % interface pin ?BE,I
floating - EEFLT ¥ £Lt% low [ » £L normal state - (1" i=kLi# 7 on board %z EEPROM
Eﬂj FLIC py pin |éfrfloat|ng ju’ I IC PzEE)
-EER : i+ EEN £} hlgh E g? TR 5 high Eﬁ EIFQ%@ EEPROM fu data = % (H
74 35 ms EﬂjF 8 sz rﬁl F I;{*JPHF EER register clear - EER £% low E\:*] » kL normal state -
- 7 EEPROM mode - EDA #1 ECL pin #| pull high 500Kohm fi% function - [fij read EEPROM
meHE:*] EDApln EJ pull high 75Kohm % function -
- Read EEPROM < J"Jprﬂ%&p rjjﬁu s Bl 2 3k T Eﬁ%m 4 1C ~ &4 7| EEPROM - J[HNEI4
H] EEPROMFILJF"H [ lJElfﬂJ— (i master CPU ¢7J fil read EEPROM [ JE#F HER' T EER] bus
HE I -
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’ . TTP916
' Preliminary
C. EEPROM data puES[H ¢
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

i MCU E1™ EER flag £% high Eﬂ'j(gl,.% EEPROM) » ﬁ;l%ﬁ‘?clear EEOKF flag £% low -
pJ[PEER ag ,L-{ﬁj’ii’\ EEPROM read 5t Y iz ‘{IEE‘ % EER flag = low -

Customer code/ Green key/ D7/ GOUT/ OUTC/ OUTD/ C14/ C58/ R14 = %Fﬂif

) ]'ITE[I

EEPROM s initial - J[1{{ check bit T;:ﬂa&i: END register 1 kL= “FA” code - [I[[fe! clear

“EEOKF” £% low ° (¥ kL EEPROM read Eﬁ'ﬁﬁ fail % >

7 MCU £i ™ EER flag £% high Eﬂj(@;@ EEPROM) » -

f

#13 GOUT=0 < wake up CPU)

jﬁﬁlg%@?clear EEOKF flag % low °

pJH*EER ag }{*;J’JE" EEPROM read 5'+% % > TEIEE‘ % EER flag = low -
MCU i’ #'1 EEOKF flag #{|%rEEPROM i load Ay -
Resister name Address Data bit Check bit
DOD1D2D3 D4D5D6D7
ROMIL 00H B3B2B1B0 0101
ROMIH 01H B3B2B1B0 0101
ROM2L 02H B3B2B1B0 0101
ROM2H 03H B3B2B1B0 0101
GKEYAO 04H B3B2B1B0 0101
GKEYA1 05H B3B2B1B0 0101
GKEYBO 06H B3B2B1B0 0101
GKEYB1 07H B3B2B1B0 0101
GKEYCO 08H B3B2B1B0 0101
GKEYC1 09H B3B2B1B0 0101
GKEYDO 0AH B3B2B1B0 0101
GKEYD1 0BH B3B2B1B0 0101
GKEYEO OCH B3B2B1B0 0101
GKEYE1 ODH B3B2B1B0 0101
GKEYFO 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
OUTD 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 :
DATA n DATA n+1
SDA  |D0|D1|D2|D3|D4|D5|D6|D7 |DO|D1|D2|D3|D4|D5 D6 | D7
2009/09/15 Page : 15--24
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J T Preliminary TTPI16
D. FLAG pytsyp™ -
4| Register | Bit3 | Bit2 | Bitl | Bit0 | Initial R/W
6CH FLAG LVDF KEYF WKF EEOKF 0000 R | R | RW | R
- LVDF : Iﬁﬁuz:@%#% Féﬁﬂf = flag &1 LT, high

- KEYF :

LI;JU%EU keymput

I+ flag clear » IS E FERE KEYl/ K
- WKF : Power on reset fz1§*1]*= flag clear - iy CPU initial [ chip E%j J
flag » 2 ¢ CPU FHI™ bit Eﬂj J
- EEOKF : i EEPROM [ code OK i »

E. C14/C58/R14 U3y

H

high «

set I~ KEYF flag » CPU % KEYUKEY2 i > Eiol
I£Y2

’T?Egﬂﬁjﬁ set M= WKF
fi'I'J #{[&rF= chip L power on initial » F5kL wake up -
¢ set [1= bit £3

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

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 | RI/SEG | 0000 RW | RW | RW | RW
- C14/ C58/ R14 : £% high Eﬁ » [F= pin &% key scan function » Default £% low > LF‘fE\ﬂf L segment
function -

F. OUTC/OUTD pysyr™ :

ik | 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: L4 PIN £l segment pivkL general out port function £ low( default)Eﬁ’f\L_ segment
function -

-OUTD : fL general out port [y data register °

2009/09/15
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TTP916

' Preliminary

G. KEY1/KEY2 puzEssgrh

4| Register | Bit3 | Bit2 | Bitl | Bit0 | Initial RIW

72H KEY1 K3 K2 K1 KO 0000 R R R

73H KEY?2 K7 K6 K5 K4 0110 R R R
ON chip key scan & from external TT6221/TT6222 encoder input
KEY DATA CODES KEY DATA CODES
NAME | KOK1K2K3K4K5K6 K7 NAME | KOK1K2K3K4K5K6 K7
K11 0000000 oOn K15 0000100 01
K21 1 000000 01 K25 1 000100 o041
K31 01 00000 oOn K35 01 00100 01
K41 1100000 o041 K45 1100100 o041
K12 001 0000 oOn K16 0010100 01
K22 1010000 o041 K26 1010100 o1
K32 0110000 o041 K36 0110100 o041
K42 1110000 o041 K46 1110100 o041
K13 0001000 oOn K17 0001100 o1
K23 1001000 o041 K27 1001100 o1
K33 0101000 o1 K37 0101100 o041
K43 1101000 o041 K47 1101100 o041
K14 0011000 o0n K18 0011100 o0
K24 1011000 o041 K28 1011100 o041
K34 0111000 o1 K38 0111100 o041
K44 1111000 o041 K48 1111100 o041
K51 0000001 o0n K55 0000101 o1
K61 1000001 o041 K65 1 000101 o1
K71 01 00001 o0n K75 01 00101 o1
K81 1100001 o1 K85 1100101 o1
K52 0010001 o0n K56 0010101 o1
K62 1010001 o041 K66 1010101 o1
K72 0110001 o0n K76 0110101 o0
K82 1110001 o1 K86 1110101 o1
K53 0001001 o0n K57 0001101 o1
K63 1001001 o1 K67 1 001101 o1
K73 0101001 o0n K77 0101101 o1
K83 1101001 o1 K87 1101101 o1
K54 0011001 o0n K58 0011101 o1
K64 1011001 o1 K68 1011101 o1
K74 0111001 o0n K78 0111101 o1
K84 1111001 o1 K88 1111101 o0
KiI6+k26] 1 0 1 0 1 1 0 01 |[KI16+K46] 1 1 1 0 1 1 0 0/
Ki6+k36] 0 1 1 0 1 1 0 04
K7 is from “D7” data register when on chip key scan.
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J T Preliminary TTPI16

H. Custom code T :

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 [V programming - custom code fi'fli= ff
HFEE  H BT

- {11 MASK OPTION

- [l EEPROM Ht5

- f'1 software programming < HF

l. Greenkey % :

“Pik| Register | Bit3 | Bit2 | Bitl | Bit0 | Initial RIW

55H | GKEYEO | GKE3 GKE2 GKE1 GKEO 0000 RW RW RW RW
57H | GKEYE1l | GKE7 GKE6 GKES5 GKE4 0010 RW RW RW RW
59H | GKEYFO | GKF3 GKF2 GKF1 GKFO 0000 RW RW RW RW
5BH | GKEYF1l | GKF7 GKF6 GKF5 GKF4 0010 RW RW RW RW
5DH | GKEYGO | GKG3 GKG2 GKG1 GKGO 0000 RW RW RW RW
S5FH | 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 GKAl GKAOQ 0000 RW RW RW RW
79H | GKEYAl | GKA7 GKAG GKAS GKA4 0010 RW RW RW RW
7AH | GKEYBO | GKB3 GKB2 GKB1 GKBO0 0000 RW RW RW RW
7BH | GKEYB1 | GKB7 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 [Iv programming - green code Fi'fli= [ NS EEAFIHAYION

- {1 MASK OPTION

- [l EEPROM %

- F'1 software programming <t

Wake up fjfﬁ‘:%%ﬁijpi :

- A power on Eﬁ » WKF=0 - I read EEPROM [V data it initial fVg4(* - I'] EEPROM

i data s {[#ckL Wl wake up IUE[E o F RLIZE ] EEPROM [i9 “FA” code 5 » ifit

wake-up EK’JE[*J["E {GOUTzO) °

-CPU fI check [ IC pv "WKF” kL AL 707 > F RLEL “0” flJ%A- 7= IC £LE] power on »

- FJ" WKF=1 [F} - decoder fI{[## "iffsI'] > green code - £ J>f! ﬁ“ﬁ_’—ﬁﬁﬁ code » 7} fit

wake-up FVE[E(GOUT=0)[ij CPU felfitpower saving Eﬁ’%ﬁﬁm GOUT resister write “1” fY

F [ o
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J ' Preliminary TTPI16
2. LCD flf s+
. IR
e Command Mode R EE
F’j, K 101 AB6A5A4A3A2A1A0 BOB1B2B3
ETElY 110 ABA5A4A3A2A1A0 BOB1B2B3
A R ffﬁ,ﬂ
. ATHIAR
T Command Mode T T
F"J, E 101 ABAS5A4A3A2A1A0 BOB1B2B3
STREH T
DIO Q 101 ABA5A4A3A2ATA0 | BOB1B2B3 | | 101 ABASAJA3A2ALA0 | BO..

Fck

P
a

B[ FITLT

»
»

T L

-> <4 Tsync
i
DIO 101 ABA5A4A3A2A1A0 BOB1B2B3 B0OB1B2B3 B0OB1B2B3 BOB1B2B3
[iv2:13 fiThE+1 {izht+2 fiht+3
<> Fck
fULL L U L L e
-> <4 Tsync

2009/09/15
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F Preliminary TTPIL6
B. RITVAS
Byl Command Mode o i TR
Fiy 110 AB6A5A4A3A2A1A0 BOB1B2B3
PARC =T EI
DIO 110 ABASA4A3A2AIA0 | BOB1B2B3 110 ABASA4A3A2A1A0 | BO..

ap
s L]

Julsisis s

fegy s

HETTE TR

110 ABASA4A3A2A1A0 BOB1B2B3

BOB1B2B3

BOB1B2B3 BOB1B2B3

DIO

frak

RTRE+T feht+2 fZhE+3

vl

oxRp |

3. The keyboard form :

RS S A S EA A E R  A AN E AR

cL C Cc3 C4 C5 C6 C7 C8
m.i%lﬁlIK%ZIKB:IKMi[KB:{Km:IKﬂ:IKBJ
R2 —={ K21 | K22 | K23 | K24 | K25 | K26 | K27 | K28
R3 —={ K31 | K32 | K33 | K34 | K35 | K36 | K37 | K38 |
R4 ——{ K4l | K42 | K43 | Ka4 | K45 | K46 | K47 | K48 | o\ o
4. To set the custom codes (AO - - - A15)

The custom codes (A0 - - - A15) can be set by EEPROM or software programming - The (A0..Al15)

equal to (R10/

2009/09/15

... R17/ R20/ ... R27).

Page : 20--24

Ver. 1.0



F

Preliminary

TTP916

5. LCD pattern

COMO

COM1

COM2

COM3

AT T
OFIE

ON
COMO

2009/09/15

A\ 4

A

Frame
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. Application circuit

Preliminary

Cr AN P

HBBBBB868
BBBBBBHESB

Px
Px

MCU
Px

GND

Power supply

EEPROM

COMO - COM4 01
SEG 2- SEG53 02

VLCD
CKRB

CKWB

DIO
IRI
VDD

GND

GOUT

ECL
EDA

C1
C2
C3
C4
C5
C6
c7
C8

R1
R2
R3
R4

ROSC

R

TTP916

Page : 22--24
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J T Preliminary TTPI16

. TCP916 interface(Software) = #iFifi :

1. Poweron :

1. Poweron & SEG2 -~ SEG3 ~ SEG4 ~ SEG5 £ default » [EI'Fi i’ ' EEPROM V%Juﬁlclsrt o1~
02~ 03~ O4pin -

2. Poweron % SEG6/ECL ~ SEG7/EDA £ EEPROM INTERFACE > 'iéé}% EEPROM > [[[{st iz

7 keep high ﬁl %] MCU programming(EEN) =2 pin £% segment pin -

3. Poweron iz SEG40~51 % default - {f/f’ [/t EEPROM(C14&C58&R14)7] H[J%Lﬁlcisrt
R1~R4 -~ C1~C8 -

4. Power on % SEG53/GOUT-SEG52/IRI default £% GOUT~IRI pin- FIH <fl1 MCU programming
£% segment pin

2. |Initial : power on & LCD £} off(LCD1&LCD2 ’%”t high)

1. FI initial ff#H register & LCD register
2. F|7% LCDD1 -~ LCDD2 register I' |3k LCD duty » ™ LCDon -

3. GOUTPIN [E;l” :

1. GOUT pin 7 power on & default £ high (7" *'] EEPROM [ download =V el Ufifi )e
2. GOUT pin £% Hi- ffi MCU off(power saving) »wake up [I[[j'1 green key 1K<t wake up- (green
key ~ ID code 57" 't EEPROM download)

4. Sleep Mode : MCU 7+~ f‘Eﬂf » scan key input - MCU -+’ 1 %rread KEYF flag - fﬁ read KEYF
£ high [5f » MCU 71 Read key buffer (KEY1 - KEY2 register)” code - MCU i F=3fix » 2%
£ green key - FI[] write to TCP916(address 69H).” GOUT flag - {fi GOUT %% high(application [[ffl
power down) o

5. MCU interface : address f'1 high bit serial Ff * TCP916 - {[! data [I[Jf'1 low bit serial 12 TCP916 -

(7= 5 L)

. Order Information

a. Package form:  TTP916
b. Chip form : TCP916
c. Wafer base : TDP916
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J T Preliminary TTPI16

. Package Information

SYMBOLS | MIN. | NOM NAX,
o A = - SE
AT 0Z5 = =
__J A2 2.55 2.72 3.05
b 0.35 0.40 0.50
IERRERERRERRRRRER o1 035 | 040 | od
= D 500 Bl
$ == ] 70.00 BASIC
—— [ 1.0G BASIC
i E 10.00 EASIC
— o L E1 14.00 BASIC
== L 115 | 130 [ 145
== L1 25D REF
& = i T 35 [ 7
e UNT : mm
TETERTOTOTARven e | S

NEOTES:
b B8
1.DATUM PLANE HIS LOCATED AT THE BOITTOM
GF THE MOGLD PARTING LINE SQINCIPENT MTH
= | T WHERE THE LEAD EXITS THE BOLH.
x| -

2.DMENSKING D1 AMD E1 OO0 NGT INCLUDE
MOLO PRGTRUSKIN. ALLCWABLE PROTRUSKIN
5 5 ©.15 mm PER SIDE DIMENSIONS D1 AND
Enoms wed E1 DO INCLUDE MO0 MISMATCH AND ARE
_.__,_,...——-—.,\ DETERMINELF AT DMATUM PLANE

Al

ZDIMENSKIN b DOES WOT INCLUGE DAMBAR

/ p roTesa
[ m ﬁ

. ffﬁl'%ﬁ*ﬁv'%
1. 2004/3/17

- [AFPS IC - AP pTCE
2. 2004/9/29

- Pin Assignment (Page 4)

- Package Information (Page 24)
3.2004/12/03 (Ver 0.4)

- 72 Pagel3 py KEYC function
4.2009/9/15 (\Ver 1.0)

- TR R (s
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