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Using the MAX7359 for Multifunctional and Gaming Keys on PDAs/
Smartphones: A Programming Guide

Abstract: The keypad control properties of cell phone chipsets are often stretched to their limits when an operating
system or application needs to detect multiple keypresses (e.g. Ctrl-Alt-Del and gaming controls). The MAX7359 is
an ideal add-on key-switch controller for implementing multifunctional and gaming keys on a PDA/smartphone
QWERTY keypad. The MAX7359 can be connected to the cell phone chipset through an 12C interface, and simple
program coding can be used to select a set of desired features.

Overview of the MAX7359

The MAX7359 is a low-power-consumption, special-purpose key-switch controller suitable for cell phones, printers,

and other portable applications. Up to 64 keys can be implemented with this device. Separate keypress and release
codes are assigned for every key. Multiple keys can be pressed simultaneously and/or held and released in different
orders. Up to 16 keypress and release entries can be held in a FIFO register. Key-activity information collected by the
MAX7359 is read through a simple I12C interface at one keypress or release entry per byte. To enhance the device’s
noise immunity, the detection of a keypress can be debounced. In other words, each pressed key is scanned twice
within a very short time interval before it is detected.

To reduce power consumption, the MAX7359 consumes only 1.2pA in sleep mode while waiting for key activities.
Upon a keypress, the controller wakes up in less than 200us to collect the keypress/release information. After a
specified key-activity idle time of between 0.256s and 8s, the device re-enters sleep mode. Note that key FIFO
information can be accessed even in sleep mode. To relieve the host from permanent attention, an interrupt signal
can be generated once a key is pressed or when the FIFO has reached a predefined amount of entries. The interrupt
signal can be cleared by reading the device through the I12C interface or when the FIFO is emptied.

The MAX7359 is an enhanced version of the MAX7349 with a 1.8V to 3.3V supply-voltage range. Figure 1 shows the

typical connection of the MAX7359 to a host through the 12C interface. Because of the open-drain ports on the 12C
interface, the MAX7359 is capable of interfacing to a host with a different supply voltage.
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Figure 1. Connecting the MAX7359 through an 12C interface.

Programming the MAX7359

Key-activity information is contained in the FIFO, and the desired operational features are defined by other registers
inside the controller. The register address of the FIFO is 0x00. The configuration register’s address is 0x01, while the
rest of the operational features are defined by registers with addresses from 0x02 through 0x06.

The contents of a MAX7359 register can be specified using an 12C write command and verified using an 12C read
command. An I12C write command starts with the device address of the controller, which can correspond to 0x70,
0x74, 0x78, or Ox7C depending on the specific connection of the ADO pin, followed by the register address. Following
the register addresses, there may be some data bytes. If there is only one data byte present, it will be stored in the
register as specified by the preceding byte. When there is more than just one data byte, the first byte is stored in the
register as specified, and the next byte is stored in the register whose address is one number higher, and so on. This
operation is based on the controller’s register address autoincrement feature. In other words, a write command with
0x70, 0x01, Ox0A, and 0x00 will store the OxOA byte in register OxO1 and the byte 0x00 in register 0x02. The
register address autoincrement feature applies to all writable registers for both write and read commands, with the
exception of the FIFO address 0x00. An 12C write command with no data bytes following the register address is
normally used to set the register address for the next read command.

An 12C read command starts with the device address of the MAX7359, and is followed by one or more data bytes.
When there is only one data byte, data is retrieved from the register specified by the preceding write command with
no data byte. Otherwise, it is retrieved from the last register accessed by a write or read command. When there is
more than one data byte, the first byte is retrieved from the register as specified, and the register address
autoincrement mechanism applies to the rest of the data bytes, except for the FIFO register. In other words,
repeated reading of FIFO register 0x00 does not require address resetting.

During power-on reset, the MAX7359 is readied for operation with key-release detection, keypress wake-up, and
autoshutdown features enabled (default settings). Additionally, there are only two columns active for key-switch
control and a total of 16 available keys. The rest of the six columns/GPO (general-purpose output) ports are in GPO
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mode at logic high. The following 12C command structure can be used to activate the six columns/GPO ports for key-
switch control and a total of 64 available keys.

/1 A Wite Command to di sable GPO ports

0x70 /1 MAX7359 devi ce address
0x02 /'l GPO enabl e and debounce register
0x00 /1 Disable GPO ports and 9ns debounce tinme

The following 12C commands can be used to read a FIFO entry:

/1 Awite command to set the register address to 0x00 and a read command fromthe FIFO
/Il Awite 0 data byte to address 0x00 command

0x70 /1 MAX7359 devi ce address

0x00 /'l FIFO register

/1 A read one byte from FI FO comand

0x71 /1 MAX7359 devi ce address

Ox XX /1 A data byte fromthe FIFO The val ue depends on what is there

The following 12C commands can be used to enable operations of the MAX7359 to monitor 64 keys and to send an
interrupt signal when a key is pressed. The interrupt signal is cleared once the MAX7359 is read through the 12C
interface.

/Il Initialization

More = 0x80 /1 More keys in the FI FO mask

Key = 0x00 /'l Key code vari abl e

0x70, 0x02, 0x00 /1 Disable GPO ports

0x70, 0x03, 0x02 /1 Enable interrupt upon a keypress
0x70, 0x01, Ox2A /1 Enable interrupt cleared once read

/1 When an interrupt is received

0x70, 0x00 /'l Set the register address to 0x00

Loop: 0x71, OxXX /'l Read the FIFO register

Key = OxXX /1 Assign the key code to a variable

Save the key code /1 Save the key code for application

If (Key | More) go to Loop /1 1f not the last entry, read nore key codes

Table 1. Keypress Codes Last FIFO Entry

e)40) OXO0O 0Ox08 O0Ox10 0x18 O0x20 0x28 0x30 0x38
Fo)HE Ox01 Ox09 O0Ox11 O0x19 O0x21 0x29 0x31 0x39
300774 Ox02 OxOA O0x12 Ox1A 0x22 Ox2A 0x32 Ox3A
3e)/7€) OXO3 OxOB 0x13 O0x1B 0x23 O0x2B 0x33 O0x3B
Fe)WA40 Ox04 OxOC O0x14 O0x1C O0x24 0x2C 0x34 0x3C
5{e)/157 OX05 OxOD 0x15 Ox1D O0x25 0x2D 0x35 O0x3D
Fe)/A5) OX06 OxOE O0x16 Ox1E O0x26 Ox2E 0x36 OxBE*

o)A OxXO07 OxOF Ox17 Ox1F O0x27 Ox2F 0x37 OxBF*
* Read one more to see if the FIFO is empty.

T
=

Page 3 of 5



Table 2. Key Release Codes Last FIFO Entry

5{)//6) Ox40 0x48 O0x50 0x58 O0Ox60 O0x68 O0x70 0x78
e)AE Ox41 O0x49 Ox51 O0x59 O0x61 O0Ox69 Ox71 O0x79
7 Ox42 Ox4A O0x52 Ox5A 0x62 Ox6A Ox72 Ox7A
Fe))Ac] Ox43 Ox4B 0Ox53 O0Ox5B 0Ox63 O0x6B 0x73 Ox7B
Ox4C 0x54 O0x5C 0x64 O0Ox6C O0x74 O0Ox7C
6)A5) Ox45 Ox4D Ox55 O0x5D 0x65 Ox6D O0Ox75 O0x7D
6)\A5) Ox46 Ox4E Ox56 Ox5E 0x66 Ox6E O0Ox76 OxFE*
oA Ox47 Ox4F Ox57 Ox5F O0Ox67 Ox6F Ox77 OxFF*
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Table 3. Keypress Codes More in the FIFO

30)//0) OX80 0Ox88 Ox90 0x98 OxAO0 OxA8 O0xBO 0xBS8
0 Ox81 Ox89 0x91 0Ox99 OxAl OxA9 OxBl1 O0xB9
0)\A724 Ox82 Ox8A 0x92 Ox9A O0xA2 OxAA O0xB2 OxBA
6)/¢f Ox83 Ox8B 0x93 0x9B OxA3 OxAB 0xB3 O0xBB
)48 0x84 Ox8C 0x94 0x9C O0xA4 OxAC 0xB4 O0xBC
0251 Ox85 Ox8D O0x95 Ox9D OxA5 OxAD OxB5 OxBD
0))A5] Ox86 Ox8E O0x96 Ox9E OxA6 OxAE OxB6 OxBE*
3Le)\A7 Ox87 Ox8F O0x97 Ox9F OxA7 OxAF O0OxB7 OxBF*
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Table 4. Key Release Codes More in the FIFO

5{6)//6) OXCO OxC8 O0xDO 0xD8 OxEO OxE8 OxFO OxF8
)48 OXC1 OxC9 OxD1 OxD9 OxE1l OxE9 OxF1 OxF9
2le))A2] OXxC2 OxCA OxD2 OxDA OxE2 OxEA OxF2 OxFA
0))7c] OXC3 OxCB 0xD3 OxDB OxE3 OxEB OxF3 OxFB
0741 OXC4 OxCC 0xD4 OxDC OxE4 OxEC OxF4 OxFC
5{6)\A5] OXC5 OxCD OxD5 OxDD OxE5 OxED OxF5 OxFD
3{6)\A5] OXC6 OxCE OxD6 OxDE OxE6 OxEE OxF6 OxFE*
2le))/74 OXC7 OxCF OxD7 OxDF OxE7 OxEF OxF7 OxFF*
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Application Note 4054: http://www.maxim-ic.com/an4054

More Information

For technical questions and support: http://www.maxim-ic.com/support
For samples: http://www.maxim-ic.com/samples

Other questions and comments: http://www.maxim-ic.com/contact

Related Parts
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