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@ | PCF8811
BUS 80 x 128 pixels matrix LCD driver

1. General description

The PCF8811 is a low-power CMOS? LCD controller and driver, designed to drive a
graphic display of 80 rows and 128 columns or a graphic display of 79 rows and 128
columns and an icon row of 128 symbols. All necessary functions for the display are
provided in a single chip, including on-chip generation of the LCD supply and bias
voltages, resulting in a minimum of external components and low power consumption.
The PCF8811 can interface microcontrollers via a parallel bus, serial bus or 12C-bus
interface.

2. Features and benefits

Single-chip LCD controller and driver
80 row and 128 column outputs
Display data RAM 80 x 128 bit

128 icons (row 80 can be used for icons in extended command set and when icon
rows are enabled)

Low power consumption; suitable for battery operated systems

Interfaces: an 8-bit parallel interface, 3 or 4-line Serial Peripheral Interface (SPI) and

High-speed 12C-bus

® On-chip:

@ Configurable voltage multiplier generating LCD supply voltage V| cp; an external
V| cp is also possible

@ Linear temperature compensation of V| _cp; 8 programmable temperature
coefficients (extended command set); one fixed temperature coefficient which can
be set as default by OTP programming (basic command set)

@ Generation of intermediate LCD bias voltage

@ Oscillator requires no external components

OTP calibration for V_cp and accurate frame frequency
External reset input pad

External clock input possible

Multiplex rate: 1:16 to 1:80 in steps of 8 when no icon row is used; with the icon row,
steps of 16 can be used

Logic supply voltage range Vpp; to Vss:

¢ 17Vto3.3V

B High-voltage multiplier supply voltage range Vpp2, Vpps t0 Vss:
¢18Vto33V

1. The definition of the abbreviations and acronyms used in this data sheet can be found in Section 22.
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80 x 128 pixels matrix LCD driver

B Display supply voltage range V| cp to Vss:
¢®3Vto9V

Programmable bottom row pads mirroring; for compatibility with both Tape Carrier
Packages (TCP) and Chip-On-Glass (COG) applications (extended command set)

Status read, which allows for chip recognition and content checking of some registers
Start address line which allows, for instance, the scrolling of the displayed image

Programmable display RAM pointers for variable display sizes
Slim chip layout, suited for COG applications

Temperature range: Tamp = —40 °C to +85 °C

CMOS compatible inputs

3. Applications

Automotive displays
Telecom equipment
Portable instruments
Point-of-sale terminals

4. Ordering information

Table 1. Ordering information

Type number Package

‘Name Description Version
PCF8811U/2DA/1 - chip with bumps in tray (not covered by Motif license agreement) -
PCF8811MU/2DA/1 - chip with bumps in tray (sold under license from Motif) -
PCF8811_5 All information provided in this document is subject to legal disclaimers. © NXP B.V. 2010. All rights reserved.
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5. Block diagram
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Fig 1. Block diagram of PCF8811
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6. Pinning information

6.1 Pinning
FFS B888%cicpe 2 2 2 P2 2
000 © {onoooooooooooocD oo ooooooaoa

(000o0o0ooo000oooo0D I]I]I][I[II]I][II]I]I]I][II]I]I]I]I]I]IE

PCF8811

A8 A T D A

[0 (0]
= 0] =
Sy : 3 18 .3
558 33 T : 3 7
200 3O |Q!$ w £ 3 z Z o
SEE2ZR88 |59 = 2 2 8 PePx88ss5s
gooooooomnoOoOD OO0 OO 1] I 1000000000 0O O0OOOOD o0

<

o
°T>
x

000000 oo0 oo0 K 0] Cooo 00D DoonOoo0qC0oddCNodC0odKCNao00D ONo0C0odCoodC0oNCONONDONOJO00OJ0O0ID BOCOOOODCOO

mgw769
Viewed from active side.
(1) Vsstie-offy @and Vppyiie-off) are used for local tie-offs.
Fig 2. Bonding pad locations for PCF8811
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Fig 3.

80 x 128 pixels matrix LCD driver

Table 2. Pad allocation table
Pad Symbol Pad Symbol
1to 8 - 38 DB6/SCLK
9 MF2 39 DB7/SDATA
10 MF1 40 to 45 Vpp1
11 MFO 46 t0 55 Vbp2
12 DSO 56 to 60 Vbp3
13 osc 61 to 70 Vssi
14 EXT 71 to 80 Vsso
15 PSO 81 T5
16 PS1 82 T2
17 PS2 83 T1
18 Vss(tie-off) 84 T4
19 SDAHOUT 85 T3
20 and 21 SDAH 86 Vosa
22 and 23 SCLH/SCE 87 Vos3
2410 26 VoTPPROG 88 Vos2
27 RES 89 Vos1
28 D/IC 20 Voso
29 R/W/WR 91 to 99 Vi coouT
30 E/RD 100 VLCDSENSE
31 ViDitie-of) 101 to 107 VLCDIN
32 DBO 108 to 114 -
33 DB1 115 to 154 R79 to R40
34 DB2/SA0 155 R79
35 DB3/SA1l 156 to 283 COto C127
36 DB4 284 to 323 RO to R39
37 DB5/SDO 324 to 333 -
[1] Duplicate of R79.
- 12409 MM ——»|
'
er;‘ PCF8811
f [
pitch

T
X center
mgw768

Alignment marker

Fig 4.

001aag914

Dimension including saw lane. Wafer thickness
(excluding bumps): 380 (+20) um.

Chip dimensions

PCF8811_5
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Table 3.
Pad

Bonding pad dimensions

Pad pitch

Pad size (aluminium)
Bump dimensions

Row/Column side (um)
51.84 min

42.84 x 105

29.9 x 98.5 (£3)

80 x 128 pixels matrix LCD driver

Interface side (um)
54.0 min

50 x 100

32.2 x 93.5 (£3)

Table 4. Alignment marker position[1l

Pad X (um) Y (um)
2 5995 1017
108 -5904 1017

[1] For the position of each pad, see Table 5.

6.2 Pin description

Table 5. Bonding pad description
All x/y coordinates represent the position of the center of each pad with respect to the center (x/y = 0) of the chip; see

Figure 2.
Symbol Pad X (um) Y (um) Description

- 1 6092.00 1030.00 dummy_slanted

- 2 5995.00 1017.00 alignment mark

- 3 5876.00 1030.00 dummy

- 4 5822.00 1030.00 dummy

- 5 5768.00 1030.00 dummy

- 6 5714.00 1030.00 dummy

- 7 5660.00 1030.00 dummy

- 8 5390.00 1030.00 dummy

MF2 9 5012.00 1030.00 manufacturer device ID input

MF1 10 4850.00 1030.00 manufacturer device ID input

MFO 11 4688.00 1030.00 manufacturer device ID input

DS0 12 4526.00 1030.00 device recognition input

osC 13 4364.00 1030.00 oscillator input

EXT 14 4094.00 1030.00 extended command set input

PSO 15 3932.00 1030.00 parallel/serial/I2C-bus data selection input

PS1 16 3770.00 1030.00 parallel/serial/I2C-bus data selection input

PS2 17 3608.00 1030.00 parallel/serial/I2C-bus data selection input

Vss(tie-off) 18 3446.00 1030.00 for local tie-offs

SDAHOUT 19 2960.00 1030.00 I2C-bus data output

SDAH 20 2420.00 1030.00 I2C-bus data input

SDAH 21 2366.00 1030.00 [2C-bus data input

SCLH/SCE 22 1826.00 1030.00 I2C-bus clock input or chip enable active LOW (6800
interface)

SCLH/SCE 23 1772.00 1030.00 I2C-bus clock input or chip enable active LOW (6800
interface)

VoTPPROG 24 1664.00 1030.00 supply voltage for OTP (can be combined with SCLH/SC_E)

PCF8811_5 All information provided in this document is subject to legal disclaimers. © NXP B.V. 2010. All rights reserved.
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Table 5. Bonding pad description ...continued
All x/y coordinates represent the position of the center of each pad with respect to the center (x/y = 0) of the chip; see

Figure 2.

Symbol Pad X (um) Y (um) Description

VoTPPROG 25 1610.00 1030.00 supply voltage for OTP (can be combined with SCLH/ﬁ)
VoTPPROG 26 1556.00 1030.00 supply voltage for OTP (can be combined with SCLH/ﬁ)
RES 27 1448.00 1030.00 external reset input

D/C 28 1232.00 1030.00 data or command active LOW input

R/W/WR 29 962.00 1030.00 read or write active LOW input (6800 interface)

E/RD 30 800.00 1030.00 clock enable or read active LOW input (6800 interface)
Vbb(tie-off) 31 638.00 1030.00 for local tie-offs

DBO 32 476.00 1030.00 parallel data input/output

DB1 33 314.00 1030.00 parallel data input/output

DB2/SA0 34 152.00 1030.00 parallel data input/output or 12C-bus slave address input
DB3/SAl 35 -10.00 1030.00 parallel data input/output or I2C-bus slave address input
DB4 36 -172.00 1030.00 parallel data input/output

DB5/SDO 37 -334.00 1030.00 parallel data input/output or serial data output
DB6/SCLK 38 -550.00 1030.00 parallel data input/output or serial clock input
DB7/SDATA 39 -712.00 1030.00 parallel data input/output or serial data input

Vpbp1 40 -874.00 1030.00 supply voltage (logic)

Vbp1 41 -928.00 1030.00 supply voltage (logic)

Vpp1 42 -982.00 1030.00 supply voltage (logic)

Vbp1 43 -1036.00 1030.00 supply voltage (logic)

Vpp1 44 —-1090.00 1030.00 supply voltage (logic)

Vbp1 45 -1144.00 1030.00 supply voltage (logic)

Vpp2 46 -1198.00 1030.00 supply voltage for the internal voltage multiplier

Vbp2 a7 -1252.00 1030.00 supply voltage for the internal voltage multiplier

Vpp2 48 —-1306.00 1030.00 supply voltage for the internal voltage multiplier

Vbp2 49 —-1360.00 1030.00 supply voltage for the internal voltage multiplier

Vpp2 50 -1414.00 1030.00 supply voltage for the internal voltage multiplier

Vbp2 51 —-1468.00 1030.00 supply voltage for the internal voltage multiplier

Vpp2 52 -1522.00 1030.00 supply voltage for the internal voltage multiplier

Vbp2 53 -1576.00 1030.00 supply voltage for the internal voltage multiplier

Vpp2 54 —-1630.00 1030.00 supply voltage for the internal voltage multiplier

Vbp2 55 —-1684.00 1030.00 supply voltage for the internal voltage multiplier

Vpp3 56 -1738.00 1030.00 supply voltage for the internal voltage multiplier

Vbp3 57 -1792.00 1030.00 supply voltage for the internal voltage multiplier

Vpp3 58 —-1846.00 1030.00 supply voltage for the internal voltage multiplier

Vbp3 59 —1900.00 1030.00 supply voltage for the internal voltage multiplier

Vpp3 60 —1954.00 1030.00 supply voltage for the internal voltage multiplier

Vss1 61 —-2062.00 1030.00 ground

Vss1 62 —2116.00 1030.00 ground

Vss1 63 —2170.00 1030.00 ground

PCF8811_5 All information provided in this document is subject to legal disclaimers. © NXP B.V. 2010. All rights reserved.
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Table 5. Bonding pad description ...continued
All x/y coordinates represent the position of the center of each pad with respect to the center (x/y = 0) of the chip; see

Figure 2.

Symbol Pad X (um) Y (um) Description

Vss1 64 —2224.00 1030.00 ground

Vss1 65 —2278.00 1030.00 ground

Vss1 66 —2332.00 1030.00 ground

Vss1 67 —2386.00 1030.00 ground

Vss1 68 —2440.00 1030.00 ground

Vss1 69 —2494.00 1030.00 ground

Vss1 70 —2548.00 1030.00 ground

Vsso 71 -2602.00 1030.00 ground for voltage multiplier
Vss2 72 —2656.00 1030.00 ground for voltage multiplier
Vsso 73 —2710.00 1030.00 ground for voltage multiplier
Vss2 74 —2764.00 1030.00 ground for voltage multiplier
Vsso 75 —2818.00 1030.00 ground for voltage multiplier
Vss2 76 —2872.00 1030.00 ground for voltage multiplier
Vss2 77 —2926.00 1030.00 ground for voltage multiplier
Vss2 78 —2980.00 1030.00 ground for voltage multiplier
Vss2 79 -3034.00 1030.00 ground for voltage multiplier
Vss2 80 —3088.00 1030.00 ground for voltage multiplier
T5 81 —3250.00 1030.00 test input 5

T2 82 —-3304.00 1030.00 test input 2

T1 83 —-3466.00 1030.00 test input 1

T4 84 —-3628.00 1030.00 test input 4

T3 85 —3790.00 1030.00 test input 3

Voss 86 —4060.00 1030.00 V| cp offset input pad 4
Vos3 87 -4222.00 1030.00 V| cp offset input pad 3
Vos2 88 —4384.00 1030.00 V| cp offset input pad 2
Vos1 89 -4654.00 1030.00 V| cp offset input pad 1
Voso 90 -4816.00 1030.00 V| cp offset input pad 0
V.coouT 91 -4924.00 1030.00 voltage multiplier output

VL cpout 92 —4978.00 1030.00 voltage multiplier output
V\.coouT 93 -5032.00 1030.00 voltage multiplier output

VL cpout 94 -5086.00 1030.00 voltage multiplier output
V\.coouT 95 -5140.00 1030.00 voltage multiplier output

VL coout 96 -5194.00 1030.00 voltage multiplier output
V\.coouT 97 -5248.00 1030.00 voltage multiplier output

VL coout 98 -5302.00 1030.00 voltage multiplier output
V\.coouT 99 -5356.00 1030.00 voltage multiplier output

VL cDSENSE 100 -5410.00 1030.00 voltage multiplier regulation input
Vicoin 101 -5464.00 1030.00 LCD supply voltage

VLcpiN 102 -5518.00 1030.00 LCD supply voltage

PCF8811_5 All information provided in this document is subject to legal disclaimers. © NXP B.V. 2010. All rights reserved.
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Table 5. Bonding pad description ...continued
All x/y coordinates represent the position of the center of each pad with respect to the center (x/y = 0) of the chip; see

80 x 128 pixels matrix LCD driver

Figure 2.
Symbol Pad X (um) Y (um) Description
VLcpiN 103 -5572.00 1030.00 LCD supply voltage
VicoiN 104 -5626.00 1030.00 LCD supply voltage
VLcpiN 105 -5680.00 1030.00 LCD supply voltage
VicoiN 106 -5734.00 1030.00 LCD supply voltage
VLcpiN 107 -5788.00 1030.00 LCD supply voltage
- 108 -5904.00 1017.00 alignment mark
- 109 —6004.00 1030.00 dummy
- 110 —6058.00 1030.00 dummy
- 111 -6112.00 1030.00 dummy
- 112 -6129.24 -1032.50 dummy
- 113 —-6077.40 -1032.50 dummy
- 114 —6025.56 -1032.50 dummy
R79 115 -5973.72 -1032.50 LCD row driver output (R79 is the icon row when the icon row
is enabled)
R78 116 -5921.88 -1032.50 LCD row driver output
R77 117 -5870.04 -1032.50 LCD row driver output
R76 118 -5818.20 -1032.50 LCD row driver output
R75 119 -5766.36 -1032.50 LCD row driver output
R74 120 -5714.52 -1032.50 LCD row driver output
R73 121 -5662.68 -1032.50 LCD row driver output
R72 122 -5610.84 -1032.50 LCD row driver output
R71 123 -5559.00 -1032.50 LCD row driver output
R70 124 -5507.16 -1032.50 LCD row driver output
R69 125 —5455.32 -1032.50 LCD row driver output
R68 126 -5403.48 -1032.50 LCD row driver output
R67 127 -5351.64 -1032.50 LCD row driver output
R66 128 -5299.80 -1032.50 LCD row driver output
R65 129 -5247.96 -1032.50 LCD row driver output
R64 130 -5196.12 -1032.50 LCD row driver output
R63 131 -5144.28 -1032.50 LCD row driver output
R62 132 -5092.44 -1032.50 LCD row driver output
R61 133 -5040.60 -1032.50 LCD row driver output
R60 134 —4988.76 -1032.50 LCD row driver output
R59 135 —4936.92 -1032.50 LCD row driver output
R58 136 —4885.08 -1032.50 LCD row driver output
R57 137 -4833.24 -1032.50 LCD row driver output
R56 138 -4781.40 -1032.50 LCD row driver output
R55 139 -4729.56 -1032.50 LCD row driver output
R54 140 —4677.72 -1032.50 LCD row driver output
R53 141 -4625.88 -1032.50 LCD row driver output
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Table 5. Bonding pad description ...continued
All x/y coordinates represent the position of the center of each pad with respect to the center (x/y = 0) of the chip; see

Figure 2.

Symbol Pad X (um) Y (um) Description

R52 142 —4574.04 -1032.50 LCD row driver output
R51 143 —4522.20 -1032.50 LCD row driver output
R50 144 —4470.36 -1032.50 LCD row driver output
R49 145 —4418.52 -1032.50 LCD row driver output
R48 146 -4366.68 -1032.50 LCD row driver output
R47 147 -4314.84 -1032.50 LCD row driver output
R46 148 -4263.00 -1032.50 LCD row driver output
R45 149 -4211.16 -1032.50 LCD row driver output
R44 150 -4159.32 -1032.50 LCD row driver output
R43 151 -4107.48 -1032.50 LCD row driver output
R42 152 —4055.64 -1032.50 LCD row driver output
R41 153 —4003.80 -1032.50 LCD row driver output
R40 154 -3951.96 -1032.50 LCD row driver output
R80 155 —3900.12 -1032.50 duplicate of R79

Co 156 -3640.92 -1032.50 LCD column driver output
C1 157 —3589.08 -1032.50 LCD column driver output
Cc2 158 -3537.24 -1032.50 LCD column driver output
C3 159 —3485.40 -1032.50 LCD column driver output
C4 160 —3433.56 -1032.50 LCD column driver output
C5 161 -3381.72 -1032.50 LCD column driver output
C6 162 -3329.88 -1032.50 LCD column driver output
C7 163 -3278.04 -1032.50 LCD column driver output
Cc8 164 -3226.20 -1032.50 LCD column driver output
C9 165 -3174.36 -1032.50 LCD column driver output
C10 166 -3122.52 -1032.50 LCD column driver output
c1u1 167 -3070.68 -1032.50 LCD column driver output
C12 168 -3018.84 -1032.50 LCD column driver output
C13 169 —2967.00 -1032.50 LCD column driver output
Cl4 170 -2915.16 -1032.50 LCD column driver output
C15 171 —2863.32 -1032.50 LCD column driver output
C1l6 172 -2811.48 -1032.50 LCD column driver output
C17 173 —2759.64 -1032.50 LCD column driver output
c18 174 -2707.80 -1032.50 LCD column driver output
C19 175 —2655.96 -1032.50 LCD column driver output
Cc20 176 -2604.12 -1032.50 LCD column driver output
c21 177 —2552.28 -1032.50 LCD column driver output
Cc22 178 -2500.44 -1032.50 LCD column driver output
c23 179 —2448.60 -1032.50 LCD column driver output
Cc24 180 —2396.76 -1032.50 LCD column driver output
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Table 5. Bonding pad description ...continued
All x/y coordinates represent the position of the center of each pad with respect to the center (x/y = 0) of the chip; see

Figure 2.

Symbol Pad X (um) Y (um) Description

C25 181 —2344.92 -1032.50 LCD column driver output
C26 182 —2293.08 -1032.50 LCD column driver output
ca7 183 —2241.24 -1032.50 LCD column driver output
c28 184 —2189.40 -1032.50 LCD column driver output
C29 185 -2137.56 -1032.50 LCD column driver output
C30 186 —2085.72 -1032.50 LCD column driver output
C31 187 -2033.88 -1032.50 LCD column driver output
C32 188 -1878.36 -1032.50 LCD column driver output
C33 189 -1826.52 -1032.50 LCD column driver output
C34 190 -1774.68 -1032.50 LCD column driver output
C35 191 -1722.84 -1032.50 LCD column driver output
C36 192 -1671.00 -1032.50 LCD column driver output
C37 193 -1619.16 -1032.50 LCD column driver output
C38 194 -1567.32 -1032.50 LCD column driver output
C39 195 -1515.48 -1032.50 LCD column driver output
C40 196 -1463.64 -1032.50 LCD column driver output
C41 197 -1411.80 -1032.50 LCD column driver output
C42 198 -1359.16 -1032.50 LCD column driver output
C43 199 -1308.12 -1032.50 LCD column driver output
C44 200 -1256.28 -1032.50 LCD column driver output
C45 201 -1204.44 -1032.50 LCD column driver output
C46 202 -1152.60 -1032.50 LCD column driver output
ca7 203 -1100.76 -1032.50 LCD column driver output
C48 204 -1048.92 -1032.50 LCD column driver output
C49 205 -997.08 -1032.50 LCD column driver output
C50 206 -945.24 -1032.50 LCD column driver output
C51 207 -893.40 -1032.50 LCD column driver output
C52 208 -841.56 -1032.50 LCD column driver output
C53 209 —789.72 -1032.50 LCD column driver output
C54 210 -737.88 -1032.50 LCD column driver output
C55 211 -686.04 -1032.50 LCD column driver output
C56 212 -634.20 -1032.50 LCD column driver output
C57 213 -582.36 -1032.50 LCD column driver output
C58 214 -530.52 -1032.50 LCD column driver output
C59 215 -478.68 -1032.50 LCD column driver output
C60 216 -426.84 -1032.50 LCD column driver output
Cc61 217 -375.00 -1032.50 LCD column driver output
C62 218 -323.16 -1032.50 LCD column driver output
C63 219 -271.32 -1032.50 LCD column driver output
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Table 5. Bonding pad description ...continued
All x/y coordinates represent the position of the center of each pad with respect to the center (x/y = 0) of the chip; see

Figure 2.

Symbol Pad X (um) Y (um) Description

C64 220 -115.80 -1032.50 LCD column driver output
C65 221 -63.96 -1032.50 LCD column driver output
C66 222 -12.12 -1032.50 LCD column driver output
Cc67 223 39.72 -1032.50 LCD column driver output
C68 224 91.56 -1032.50 LCD column driver output
C69 225 143.40 -1032.50 LCD column driver output
C70 226 195.24 -1032.50 LCD column driver output
Cc71 227 247.08 -1032.50 LCD column driver output
C72 228 298.92 -1032.50 LCD column driver output
C73 229 350.76 -1032.50 LCD column driver output
C74 230 402.60 -1032.50 LCD column driver output
C75 231 454 .44 -1032.50 LCD column driver output
C76 232 506.28 -1032.50 LCD column driver output
c77 233 558.12 -1032.50 LCD column driver output
C78 234 609.96 -1032.50 LCD column driver output
C79 235 661.80 -1032.50 LCD column driver output
C80 236 713.64 -1032.50 LCD column driver output
c81 237 765.48 -1032.50 LCD column driver output
Cc82 238 817.32 -1032.50 LCD column driver output
C83 239 869.16 -1032.50 LCD column driver output
Cc84 240 921.00 -1032.50 LCD column driver output
C85 241 972.84 -1032.50 LCD column driver output
C86 242 1024.68 -1032.50 LCD column driver output
c87 243 1076.52 -1032.50 LCD column driver output
c8s8 244 1128.36 -1032.50 LCD column driver output
C89 245 1180.20 -1032.50 LCD column driver output
C90 246 1232.04 -1032.50 LCD column driver output
Cca1 247 1283.88 -1032.50 LCD column driver output
Cc92 248 1335.72 -1032.50 LCD column driver output
Co3 249 1387.56 -1032.50 LCD column driver output
Co4 250 1439.40 -1032.50 LCD column driver output
C95 251 1491.24 -1032.50 LCD column driver output
C96 252 1646.76 -1032.50 LCD column driver output
co7 253 1698.60 -1032.50 LCD column driver output
Cco8 254 1750.44 -1032.50 LCD column driver output
C99 255 1802.28 -1032.50 LCD column driver output
C100 256 1854.12 -1032.50 LCD column driver output
Ccl01 257 1905.96 -1032.50 LCD column driver output
C102 258 1957.80 -1032.50 LCD column driver output
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Table 5. Bonding pad description ...continued

All xly coordinates represent the position of the center of each pad with respect to the center (x/y = 0) of the chip; see
Figure 2.

Symbol Pad X (um) Y (um) Description

Cc103 259 2009.64 -1032.50 LCD column driver output
C104 260 2061.48 -1032.50 LCD column driver output
C105 261 2113.32 -1032.50 LCD column driver output
C106 262 2165.16 -1032.50 LCD column driver output
Cc107 263 2217.00 -1032.50 LCD column driver output
c108 264 2268.84 -1032.50 LCD column driver output
C109 265 2320.68 -1032.50 LCD column driver output
C110 266 2372.52 -1032.50 LCD column driver output
Cli1 267 2424.36 -1032.50 LCD column driver output
C112 268 2476.20 -1032.50 LCD column driver output
C113 269 2528.04 -1032.50 LCD column driver output
Cl14 270 2579.88 -1032.50 LCD column driver output
C115 271 2631.72 -1032.50 LCD column driver output
Cl16 272 2683.56 -1032.50 LCD column driver output
C117 273 2735.40 -1032.50 LCD column driver output
c118 274 2787.24 -1032.50 LCD column driver output
C119 275 2839.08 -1032.50 LCD column driver output
C120 276 2890.92 -1032.50 LCD column driver output
Cl21 277 2942.76 -1032.50 LCD column driver output
C122 278 2994.60 -1032.50 LCD column driver output
Cc123 279 3046.44 -1032.50 LCD column driver output
Cl124 280 3098.28 -1032.50 LCD column driver output
C125 281 3150.12 -1032.50 LCD column driver output
C126 282 3201.96 -1032.50 LCD column driver output
Cc127 283 3253.80 -1032.50 LCD column driver output
RO 284 3461.16 -1032.50 LCD row driver output

R1 285 3513.00 -1032.50 LCD row driver output

R2 286 3564.84 -1032.50 LCD row driver output

R3 287 3616.68 -1032.50 LCD row driver output

R4 288 3668.52 -1032.50 LCD row driver output

R5 289 3720.36 -1032.50 LCD row driver output

R6 290 3772.20 -1032.50 LCD row driver output

R7 291 3824.04 -1032.50 LCD row driver output

R8 292 3875.88 -1032.50 LCD row driver output

R9 293 3927.72 -1032.50 LCD row driver output
R10 294 3979.56 -1032.50 LCD row driver output
R11 295 4031.40 -1032.50 LCD row driver output
R12 296 4083.24 -1032.50 LCD row driver output
R13 297 4135.08 -1032.50 LCD row driver output

PCF8811_5
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80 x 128 pixels matrix LCD driver

Table 5. Bonding pad description ...continued
All x/y coordinates represent the position of the center of each pad with respect to the center (x/y = 0) of the chip; see

Figure 2.

Symbol Pad X (um) Y (um) Description

R14 298 4186.92 -1032.50 LCD row driver output
R15 299 4238.76 -1032.50 LCD row driver output
R16 300 4290.60 -1032.50 LCD row driver output
R17 301 4342.44 -1032.50 LCD row driver output
R18 302 4394.28 -1032.50 LCD row driver output
R19 303 4446.12 -1032.50 LCD row driver output
R20 304 4497.96 -1032.50 LCD row driver output
R21 305 4549.80 -1032.50 LCD row driver output
R22 306 4601.64 -1032.50 LCD row driver output
R23 307 4653.48 -1032.50 LCD row driver output
R24 308 4705.32 -1032.50 LCD row driver output
R25 309 4757.16 -1032.50 LCD row driver output
R26 310 4809.00 -1032.50 LCD row driver output
R27 311 4860.84 -1032.50 LCD row driver output
R28 312 4912.68 -1032.50 LCD row driver output
R29 313 4964.52 -1032.50 LCD row driver output
R30 314 5016.36 -1032.50 LCD row driver output
R31 315 5068.20 -1032.50 LCD row driver output
R32 316 5120.04 -1032.50 LCD row driver output
R33 317 5171.88 -1032.50 LCD row driver output
R34 318 5223.72 -1032.50 LCD row driver output
R35 319 5275.56 -1032.50 LCD row driver output
R36 320 5327.40 -1032.50 LCD row driver output
R37 321 5379.24 -1032.50 LCD row driver output
R38 322 5431.08 -1032.50 LCD row driver output
R39 323 5482.92 -1032.50 LCD row driver output
- 324 5638.44 -1032.50 dummy

- 325 5690.28 -1032.50 dummy

- 326 5742.12 -1032.50 dummy

- 327 5793.96 -1032.50 dummy

- 328 5845.80 -1032.50 dummy

- 329 5897.64 -1032.50 dummy

- 330 5949.48 -1032.50 dummy

- 331 6001.32 -1032.50 dummy

- 332 6053.16 -1032.50 dummy

- 333 6105.00 -1032.50 dummy
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80 x 128 pixels matrix LCD driver

7. Functional description

7.1

7.1.1

7.1.2

7.1.3

7.1.4

7.1.5

7.1.6

7.1.7

PCF8811_5

Pad functions

RO to R79: row driver outputs

These pads output the display row signals.

COto C127: column driver signals

These pads output the display column signals.

Vss1 and Vgsy: negative power supply rails
Vss2 is for the voltage multiplier. These 2 supply rails must be connected together.

Vpp1 t0 Vpps: positive power supply rails

* Vpp2 and Vpp3 are the supply voltages for the internal voltage multiplier

* Vpp2 and Vpp3 have the same voltage and may be connected together outside of the
chip; see Section 17

* Vpp; is used as supply for the rest of the chip
* Vpp1 can be connected together with Vpp, and Vpps

¢ If the internal voltage multiplier is not used then pads Vpp, and Vppsz must be
connected to Vpps; see Section 17

* In the case that Vpp1, Vpp2 and Vppz are connected together, care must be taken with
respect to the supply voltage range; see Section 14

Votpprog: OTP power Supply

Supply voltage for the OTP programming; see Section 18. Votpprog Can be combined
with the SCLH/SCE pad in order to reduce the external connections.

Vicpout Vicoin, and Vicpsense: LCD power supply
Positive power supply for the liquid crystal display.

¢ If the internal V| cp multiplier is used, then all three inputs must be connected together

¢ If V cp multiplier is disabled and an external voltage is supplied to V cpin, then
V| cpouTt must be left open-circuit and V| cpsense must be connected to V| cpin

* Vpp2 and Vppsz should be applied according to the specified voltage range

¢ If the PCF8811 is in power-save mode, the external LCD supply voltage can be
switched off

T1to T5: test pads

T1, T2 and T5 must be connected to Vss. T3 and T4 must be left open-circuit. These test
pads are not accessible to the user.
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7.1.8

7.1.9

7.1.10

7.1.11

7.1.12

7.1.13

7.1.14

7.1.15

PCF8811_5

80 x 128 pixels matrix LCD driver

MF2 to MFO

MF2 to MFO are device manufacturer ID pads. These are meant to encode an IC supplier
or a module maker. A module maker may want to be able to read which IC-supplier is on a
module. Similarly they can be used if various suppliers for identical modules are used in
order to identify the module supplier. By reading the values for MF2 to MFO the
manufacturer ID can be detected. Any possible combination can be used.

DSO

Device recognition pad; see Table 16.

Vosa t0 Vosp

These 5 input pads enable the calibration of the offset of the programmed V| ¢p; see
Equation 4 and Equation 5. Vos4 to Vosg must be connected to Vpp; or Vsss.

EXT: extended command set

Input to select the basic command set or the extended command set. Must be connected
on the module to have only one command set enabled; see Table 6.

Table 6. Command set selection

Pad Level Description
EXT LOW (Vss1) basic command set
HIGH (Vpp1) extended command set

Remark: NXP Semiconductors recommends that the extended command set is used.

PSO, PS1 and PS2

Parallel, serial or 12C-bus interface selection; see Table 7.

Table 7. Interface selection

PS[2:0] Interface

000 3-line SPI

001 4-line SPI

010 no operation

011 6800 parallel interface
100 or 110 I2C-bus interface

101 or 111 3-line serial interface
DIC

Input to select either data or command input. Not used in the 3-line serial interface, 3-line
SPI and I2C-bus interface and must be connected to Vppy or Vgsi.

R/W/WR

Input to select read or write mode when the 6800 parallel interface is selected. Not used in
the serial and 12C-bus mode and must be connected to Vpp; or Vss1.

E/RD

E is the clock enable input for the 6800 parallel bus. Not used in the serial or 12C-bus
interface and must be connected to Vpp; or Vss;.

All information provided in this document is subject to legal disclaimers. © NXP B.V. 2010. All rights reserved.

Product data sheet

Rev. 05 — 29 June 2010 16 of 88



NXP Semiconductors PCF8811

7.1.16

7.1.17

7.1.18

7.1.19

7.1.19.1

7.1.19.2

7.1.19.3

7.1.20

PCF8811_5

80 x 128 pixels matrix LCD driver

SCLH/SCE

Input to select the chip and so allowing data or commands to be clocked in; or input for the
serial clock line when the I2C-bus interface is selected.

SDAH
I2C-bus serial data input. When not used, it must be connected to Vpp; or Vss.

SDAHOUT
SDAHOUT is the serial data acknowledge output for the 12C-bus interface.
e By connecting SDAHOUT to SDAH externally, the SDAH line becomes fully 12C-bus
compatible

* The acknowledge output is separated from the serial data line due to the following
reasons:

— In COG applications, where the track resistance from the SDAHOUT pad to the
system SDAH line can be significant, a potential divider is generated by the bus
pull-up resistor and the ITO track resistance

— ltis possible that during the acknowledge cycle, the PCF8811 will not be able to
create a valid LOW level

— By splitting the SDAH input from the SDAHOUT output, the device could be used
in a mode that ignores the acknowledge bit

— In COG applications, where the acknowledge cycle is required, it is necessary to
minimize the track resistance from the SDAHOUT pad to the system SDAH line to
guarantee a valid LOW level

* When not used, it must be connected to Vpp; or Vss;

DB7 to DBO

These input/output lines are used by several interfaces as described below. When not
used in the serial interface or the 12C-bus they must be connected to Vpp; or Vss.

DB7 to DBO (parallel interface)
8-bit bidirectional bus. DB7 is the MSB.

DB7, DB6 and DB5 (serial interface)

* DB7 is used for serial input data (SDATA) when the serial interface is selected
* DB6 (SCLK) is used for the serial input clock when the serial interface is selected

* DB5 is used as the serial output of the serial interface (SDO)

DB3 and DB2 (12C-bus interface)

DB3 and DB2 are respectively the SA1 and SAO inputs when the 12C-bus is selected and
can be used so that up to four PCF8811s can be distinguished on one 12C-bus.

OSC: oscillator

* When the on-chip oscillator is used, this input must be connected to Vpp1

¢ |f an external clock signal is used, it is connected to this input
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7.1.21

7.2

7.2.1

7.2.2

7.2.3

7.2.4

7.2.5

PCF8811_5

80 x 128 pixels matrix LCD driver

¢ If the oscillator and an external clock are both inhibited by connecting the OSC pad to
Vss1, the display is not clocked and may be left in a Direct Current (DC) state. To
avoid a DC on display, the chip should always be put into power-down mode before
stopping the clock

RES: reset

This signal will reset the device and must be applied to properly initialize the chip. The
signal is active LOW.

Block diagram functions
See Figure 1 for the block diagram layout.

Address counter

The address counter assigns addresses to the display data RAM for writing. The X
address X[6:0] and the Y address Y[3:0] are set separately.

Display data RAM
The PCF8811 contains an 80 x 128 hit static RAM which stores the display data.

* The RAM is divided into 10 banks of 128 bytes (10 x 8 x 128 bit)
* The icon row (when enabled) is always row 79 and located in bank 9

* During RAM access, data is transferred to the RAM via the parallel interface, serial
interface or 12C-bus interface

* There is a direct correspondence between the X address and the column output
number

Timing generator

The timing generator produces the various signals required to drive the internal circuitry.
Internal chip operation is not affected by operations on the data bus.

Display address counter

The display is generated by reading out the RAM content for 2, 4 or 8 rows
simultaneously, depending on the current selected display size. This content is processed
with the corresponding set of 2, 4 or 8 orthogonal functions and so generates the signals
for switching the pixels in the display on or off according to the RAM content. The value p
defines the number of rows which are simultaneously selected. It is possible to set the p
value for the display sizes 64 and 80 manually to p = 4; see Table 11. The display status
(display on/off, normal display/all dots on and normal/inverse video) is set by the bits
DON, DAL and E in the command display control; see Table 12.

LCD row and column drivers

The PCF8811 contains 80 row and 128 column drivers, which connect the appropriate
LCD bias voltages in sequence to the display in accordance with the data to be displayed.
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PCF8811

8. Addressing

80 x 128 pixels matrix LCD driver

Data is written in bytes to the RAM matrix of the PCF8811 as shown in Figure 5. The
display RAM has a matrix of 80 x 128 bits. The columns are addressed by the address
pointer. The address ranges are: X =0to 127 (111 1111), Y =0to 9 (1001). The Y address
represents the bank number. The effective X and Y addresses are programmed in such
an order to use the PCF8811 with different display sizes, without additional loading of the
microprocessor. Addresses outside these ranges are not allowed. The icon row, when
enabled, is always row 79 and therefore located in bank 9.

DPRAM

bank O

bank 1

bank 2

bank 3

bank 9

/ top of LCD

"O0000000000000000000000O0O0| RO
0000000000000 000000000000

0000000000000 000000000000

0000000000000 000000000000

0000000000000 000000000000

0000000000000 000000000000

0000000000000 000000000000

0000000000000000000000000

*000000000000000000000000O0)] Rs
0000000000000 00000000000
0000000000000 00000000000
0000000000000 0000000000
0000000000000 000000000
0000000000000 00000000
0000000000000 0000000
oooooooooooooooooooo
"X0O000000000000000000
0000000000000 000000
0000000000000 000000
0000000000000 000
0000000000000 L¢P o000
0000000000000 000000
0000000000000 000000
0000000000000000000
OOOOOOOOOOOOOOOOOOORM

OOOOOOOOOOOOOOOOOOO

OOOOOOOOOOOOOOOOOOO
000000 OOOOOOOOOOOOO
000000 OOOOOOOOOOOOO
000000000 OOOOOOOOO
0000000 OOOOOOOOOOO
0000000 OOOOOOOOOOO
OO0 0000O0O0OOOOOOOOO | R
000000000 OOOOOOOOO
000000000 OOOOOOOOO
000000000 OOOOOOOOO
000000000 OOOOOOOO0O
00000000 OOOOOOOOO
00000000 OOOOOOOOO
00000000 OOOOOOOOO/ R

mgw734

Fig5. DDRAM to display mapping
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8.1

8.1.1

80 x 128 pixels matrix LCD driver

Display data RAM structure

The mode for storing data into the data RAM depends on the selected command set.

Basic command set

After a write operation the column address counter (X address) auto-increments by one,
and wraps to zero after the last column is written. The number of columns (X address)
after which the wrap around must occur can be programmed.

The Y address counter does not auto-increment in the basic command set. The counter
stops when a complete bank has been written to. In this case the Y address counter must
be set; for Y address, see Table 11. To write the next bank, see Figure 6.

When only a part of the RAM is used, both X (Xmax) and Y (Ymax) addresses can be set.

The data order in the basic command set is as defined in Figure 6.

LSB

LSB

MSB

:
E

Fig 6. Sequence of writing data bytes into the RAM (basic command set)

L O--==-===="====--==------- Xaddress ------------------- X max J

Y address

mgw735

8.1.2 Extended command set

8.1.2.1 Horizontal/vertical addressing

PCF8811_5

Two different address modes are possible with the extended command set: horizontal
address mode and vertical address mode.

In the horizontal address mode (V = 0) the X address increments after each byte. After the
last X address, X wraps around to 0 and Y increments to address the next row;

see Figure 7. The number of columns (last X address) after which the wrap around must
occur can be programmed. In Figure 7 it can be seen that the X address is programmed
as 127, and the Y address is programmed as 9. With Xmax and Ymax the X and Y
addresses can be programmed while the whole RAM is not being used.

All information provided in this document is subject to legal disclaimers. © NXP B.V. 2010. All rights reserved.

Product data sheet

Rev. 05 — 29 June 2010 20 of 88



NXP Semiconductors PCF8811
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In the vertical addressing mode (V = 1) the Y address increments after each byte. After
the last Y address (Y = 9), Y wraps around to 0 and X increments to address the next
column; see Figure 8. The last Y address, after which Y wraps to 0, can be programmed.
In Figure 8 it can be seen that the X address is programmed as 127, and the Y address is
programmed as 9. With Xhax and Yax the X and Y addresses can be programmed while
the whole RAM is not being used.

After the very last address, the address pointers wrap around to address X=0and Y =0
in both horizontal and vertical addressing modes.

128 | 129 | 130
256 | 257 | 258
384 | 385 | 386
512 | 513 | 514
640 | 641 | 642
768 | 769 | 770
896 | 897 | 898
1024 11025 | 1026

ns2|nssftsal | | | | | 1279

_______ Y

ddress

© ———-------® --------- O

mgw736

Fig 7. Sequence of writing data bytes into the RAM with horizontal addressing; V=0
(extended command set)

0 10 0
1 11
——————— 1
L I I N N I I I |
1
3 |
_______ 1
1
sl ([ { 1 { Y address
5 |
"""" 1
6 |
_______ 1
7 |
—————— 1
8 ]
_______ 1
9 1279 9
0 === --mmmmm oo Xaddress ----------------- 127
mgw737

Fig 8. Sequence of writing data bytes into the RAM with vertical addressing; V=1
(extended command set)

8.1.2.2 Data order

PCF8811_5

The data order bit (DOR) defines the bit order (LSB or MSB on top) for writing into the
RAM; see Figure 9 and Figure 10. This feature is only available in the extended command
set.
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80 x 128 pixels matrix LCD driver

LSB

LSB

:
E

mgw738
MSB
Fig 9. RAM byte organization, if DOR = 0 (extended command set)
MSB
LSB o
MSB o
mgw739
LSB

Fig 10. RAM byte organization, if DOR =1 (extended command set)

8.1.2.3 Features available in both command sets

Mirror X (MX): The MX bit allows horizontal mirroring: when MX = 1, the X address space
is mirrored; the address X = 0 is then located at the right side (Xnax) Of the display;

see Figure 11. When MX = 0, the mirroring is disabled and the address X = 0 is located at
the left side (column 0) of the display; see Figure 12.
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0

-== 1

1

1

:

1

1

- 1

1

- 1

1

1

- |

Y max
LXmax ------------------- Xaddress ---------------------- OJ
Y address
mgw740
Fig 11. RAM format addressing; MX =1 (both command sets)

0

- - 1

1

1

!

1

— 1

1

1

- 1

1

1

I |

Y max
L 0--------"-"-"-"-"-"-"-"-"------ Xaddress ------------------- XmaxJ
Y address
mgw741
Fig 12. RAM format addressing; MX =0 (both command sets)

Mirror Y (MY): The MY bit allows vertical mirroring: when MY = 1, the Y address space is
mirrored; the address Y = 0 is then located at the bottom of the display; see Figure 13.
When MY = 0, the mirroring is disabled and the address Y = 0 is located at top of the

display; see Figure 14.

The icon row, when enabled, is always located in bank 9 and row 79.
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Y max

L O-=---==="===="===-"------- Xaddress ------------------- X max J

Y address

L b O —m e —— o

mgw742

Fig 13. RAM format addressing; MY =1 (both command sets)

L 0--------"-"-"-"-"-"-"-"-"------ Xaddress ------------------- X max J

Y address
mgw743
Fig 14. RAM format addressing; MY =0 (both command sets)
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80 x 128 pixels matrix LCD driver

9. Parallel interface

The parallel interface, which can be selected, is the 6800 series 8-bit bidirectional
interface for communication between the microcontroller and the LCD driver chip. The
selection of this interface is achieved with pads PS2 to PSO0; see Section 7.1.12.

9.1 6800 series parallel interface

The interface functions of the 6800 series parallel interface are given in Table 8.

Table 8. 6800 series parallel interface functions

DIC RIW/WR Operation

0 0 command data write
0 1 read status register
1 0 display data write

1 1 none

The parallel interface timing diagram for the 6800 series is shown in Figure 41.
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10. Serial interfacing (SPI and serial interface)

10.1

10.1.1

Communication with the microcontroller can also occur via a clock-synchronized Serial
Peripheral Interface (SPI). It is possible to select between either a 3-line (SPI or serial
interface) or a 4-line serial peripheral interface. Selection is achieved via pads PS2 to
PSO0; see Section 7.1.12).

Serial peripheral interface lines
The serial peripheral interface is a 3-line or 4-line interface for communication between
the microcontroller and the LCD driver chip. The 3 lines are:

e SCE (chip enable)

* SCLK (serial clock)

* SDATA (serial data)

For the 4-line serial peripheral interface a separate D/C line is added.

The PCF8811 is connected to the serial data I/O (SDA) of the microcont