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MAX7349
V+ COL_

SOUNDER
GND

8

SCL

SDA

AD0

ALERT

ROW_
8

PIEZO
TRANSDUCER

SWITCH
ARRAY, UP

TO 64
SWITCHES

INPUT
2.4V TO 3.6V

INT
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PART TEMP RANGE
PIN-

PACKAGE

PKG

CODE

MAX7347AEE+ -40°C to +125°C 16 QSOP E16-4

MAX7347ATE+ -40°C to +125°C 16 TQFN-EP* T1644-4

MAX7348AEP+ -40°C to +125°C 20 QSOP E20-1

MAX7349AEG+ -40°C to +125°C 24 QSOP E24-1

MAX7349ATG+ -40°C to +125°C 24 TQFN-EP* T2444-4

+
*
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ABSOLUTE MAXIMUM RATINGS

Stresses beyond those listed under “Absolute Maximum Ratings” may cause permanent damage to the device. These are stress ratings only, and functional
operation of the device at these or any other conditions beyond those indicated in the operational sections of the specifications is not implied. Exposure to
absolute maximum rating conditions for extended periods may affect device reliability.

(All voltages referenced to GND.)
V+ ............................................................................-0.3V to +4V
COL2/PORT2–COL7/PORT7 ....................................-0.3V to +4V
SDA, SCL, AD0, ALERT, INT ....................................-0.3V to +6V
All Other Pins................................................-0.3V to (V+ + 0.3V)
DC Current on COL2/PORT2–COL7/PORT7 ......................25mA
DC Current on SOUNDER ................................................±25mA
GND Current .......................................................................80mA

Continuous Power Dissipation (TA = +70°C)
16-Pin QSOP (derate 8.3mW/°C above +70°C)...........666mW
16-Pin TQFN (derate 16.9mW/°C above +70°C).......1349.1mW
20-Pin QSOP (derate 9.1mW/°C above +70°C)...........727mW
24-Pin QSOP (derate 9.5mW/°C above +70°C)...........761mW
24-Pin TQFN (derate 20.8mW/°C above +70°C).......1666.7mW

Operating Temperature Range (TMIN to TMAX) ...-40°C to +125°C
Junction Temperature ......................................................+150°C
Storage Temperature Range .............................-65°C to +150°C
Lead Temperature (soldering, 10s) .................................+300°C

ELECTRICAL CHARACTERISTICS
(V+ = 2.4V to 3.6V, TA = TMIN to TMAX, unless otherwise noted. Typical values are at V+ = 3.3V, TA = +25°C.) (Notes 1, 2)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS

Operating Supply Voltage V+ 2.4 3.6 V

Operating Supply Current I+ All key switches open 75 100 μA

Shutdown Supply Current ISH 6.44 10 μA

SOUNDER Output High Voltage VOHBUZ ISOURCE = 10mA
V+ -
0.45

V

SOUNDER Output Low Voltage VOLBUZ ISINK = 10mA 0.15 V

SOUNDER Frequency Accuracy TA = +25°C, V+ = 3.3V 1.2 %

Key-Switch Source Current IKEY 28 40 μA

Key-Switch Source Voltage VKEY 0.35 0.65 V

Key-Switch Resistance RKEY  (Note 3) 1 kΩ
Startup Time from Shutdown tSTART 57 200 μs

Output Low Voltage
COL2/PORT2 to COL7/PORT7,
INT Output

VOLPORT ISINK = 10mA 0.15 V

Input voltage ≤ V+ -1 +1
Input Leakage Current Alert

Input voltage > V+ -5 +5
μA

Input High Voltage ALERT VIH 2.2 V

Input Low Voltage ALERT VIL 0.8 V

SERIAL-INTERFACE SPECIFICATIONS

Serial Bus Timeout tOUT With bus timeout enabled 20 68 ms

Input High Voltage
SDA, SCL, AD0

VIH 2.2 V

Input Low Voltage
SDA, SCL, AD0

VIL 0.6 V

Input voltage ≤ V+ -1 +1Input Leakage Current
SDA, SCL, AD0 Input voltage > V+ -5 +5

μA
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I2C TIMING CHARACTERISTICS
(V+ = 2.4V to 3.6V, TA = TMIN to TMAX, unless otherwise noted. Typical values are at V+ = 3.3V, TA = +25°C.) (Notes 1, 2)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS

Input Capacitance
(SCL, SDA, AD0)

CIN (Notes 3, 4) 10 pF

With bus timeout enabled 0.05 400
SCL Serial Clock Frequency fSCL

With bus timeout disabled 0 400
kHz

Bus Free Time Between a STOP
and a START Condition

tBUF 1.3 μs

Hold Time (Repeated) START
Condition

tHD, STA 0.6 μs

Repeated START Condition
Setup Time

tSU, STA 0.6 μs

STOP Condition Setup Time tSU, STO 0.6 μs

Data Hold Time tHD, DAT (Note 5) 0.9 μs

Data Setup Time tSU, DAT 100 ns

SCL Clock Low Period tLOW 1.3 μs

SCL Clock High Period tHIGH 0.7 μs

Rise Time of Both SDA and SCL
Signals, Receiving

tR (Notes 3, 4)
20 +
0.1Cb

300 ns

Fall Time of Both SDA and SCL
Signals, Receiving

tF (Notes 3, 4)
20 +
0.1Cb

300 ns

Fall Time of SDA Transmitting tF.TX (Notes 3, 6)
20 +
0.1Cb

250 ns

Pulse Width of Spike Suppressed tSP (Notes 3, 7) 50 ns

Capacitive Load for Each Bus
Line

Cb (Note 3) 400 pF

Note 1: All parameters are tested at TA = +25°C. Specifications over temperature are guaranteed by design.
Note 2: All digital inputs at V+ or GND.
Note 3: Guaranteed by design.
Note 4: Cb = total capacitance of one bus line in pF. tR and tF measured between 0.8V and 2.1V.
Note 5: A master device must provide a hold time of at least 300ns for the SDA signal (referred to VIL of the SCL signal) to bridge

the undefined region of SCL’s falling edge.
Note 6: ISINK ≤ 6mA. Cb = total capacitance of one bus line in pF. tR and tF measured between 0.8V and 2.1V. 
Note 7: Input filters on the SDA, SCL, and AD0 inputs suppress noise spikes less than 50ns.
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(V+ = 3.3V, TA = +25°C, unless otherwise noted. Supply range for V+ is 2.4V to 3.6V. Temperature range is -40°C to +125°C.)

GPO OUTPUT LOW VOLTAGE
vs. SINK CURRENT

M
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73
47

 to
c0

1

ISINK (mA)

V O
L 
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2015105
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0
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V+ = 2.4V

TA = +125°C

TA = +25°C

TA = -40°C

GPO OUTPUT LOW VOLTAGE
vs. SINK CURRENT
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47
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2
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200
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V+ = 3V

TA = +125°C

TA = +25°C

TA = -40°C
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V+ = 3.6V

TA = +125°C

TA = +25°C
TA = -40°C

SUPPLY CURRENT
vs. SUPPLY VOLTAGE
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COL0 = GND 

TA = +25°C

TA = -40°C

SOUNDER FREQUENCY
vs. SUPPLY VOLTAGE
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SOUNDER FREQUENCY
CONFIGURED FOR 880Hz

TA = +125°C

TA = +25°C

TA = -40°C

SOUNDER OUTPUT
MAX7347 toc07

3V

0V

VSOUNDER
1V/div

200μs/div

OSCILLATOR FREQUENCY 
vs. SUPPLY VOLTAGE
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MAX7347

(QSOP)

MAX7347

(TQFN)
MAX7348

MAX7349

(QSOP)

MAX7349

(TQFN)

1 15 1 2 23 ROW0

2 16 2 3 24 ROW1

3 1 3 4 1 ROW2

4 2 4 5 2 ROW3

5 3 7 8 5 ROW4

6 4 8 9 6 ROW5

7 5 9 10 7 ROW6

8 6 10 11 8 ROW7

9 7 11 14 11 COL2/PORT2

10 8 12 15 12 COL1

11 9 13 16 13 COL0

12 10 15 18 15 GND

13 11 17 20 17 SDA

14 12 18 21 18 SCL

15 13 19 22 19 INT

16 14 20 23 20 V+

— — 5 6 3 COL3/PORT3

— — 6 7 4 COL4/PORT4

— — 14 17 14 SOUNDER

— — 16 19 16 AD0

— — — 1 22 COL7/PORT7

— — — 12 9 COL6/PORT6

— — — 13 10 COL5/PORT5

— — — 24 21 ALERT

— EP — — EP EP

_______________________________________________________________________________________ 5
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INT

Ω

Ω

W

PART
PACKAGE-

PINS

MAXIMUM

KEY

SWITCHES

INT
OUTPUT

KEY-

SCAN

SLAVE

IDs

SOUNDER

SLAVE IDs

SOUNDER

OUTPUT
GPOs

ALERT

INPUT

MAX7349 24 64 Yes 4 4 Yes 6 + 1 (INT) Yes

MAX7348 20 40 Yes 4 4 Yes 3 + 1 (INT) —

MAX7347 16 24 Yes 1 fixed — — 1 + 1 (INT) —
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KEY
0

KEY
8

KEY
16

KEY
24

KEY
32

KEY
40

KEY
48

KEY
56

KEY
1

KEY
9

KEY
17

KEY
25

KEY
33

KEY
41

KEY
49

KEY
57

KEY
2

KEY
10

KEY
18

KEY
26

KEY
34

KEY
42

KEY
50

KEY
58

KEY
3

KEY
11

KEY
19

KEY
27

KEY
35

KEY
43

KEY
51

KEY
59

KEY
4

KEY
12

KEY
20

KEY
28

KEY
36

KEY
44

KEY
52

KEY
60

KEY
5

KEY
13

KEY
21

KEY
29

KEY
37

KEY
45

KEY
53

KEY
61

KEY
6

KEY
14

KEY
22

KEY
30

KEY
38

KEY
46

KEY
54

KEY
62

KEY
7

KEY
15

KEY
23

KEY
31

KEY
39

KEY
47

KEY
55

KEY
63

ROW0

ROW1

ROW2

ROW3

ROW4

ROW5

ROW6

ROW7

COL0

COL1

COL2/PORT2

COL3/PORT3*

COL4/PORT4*

COL5/PORT5**

COL6/PORT6**

COL7/PORT7**

*MAX7348 AND
  MAX7349 ONLY.
**MAX7349 ONLY.
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SDA

SCL

tHD, STA

tLOW

tHIGH

tR tF

tSU, DAT tSU, STA

tSU, STO

tBUF

tHD, STA

tHD, DAT

START
CONDITION

STOP
CONDITION

START
CONDITION

REPEATED
START CONDITION

SDA 

SCL 

START 
CONDITION 

STOP
CONDITION  

S P 

SDA 

SCL 

DATA LINE STABLE;
DATA VALID  

CHANGE OF DATA
ALLOWED  
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W

W

PIN COL0 COL1 COL2/PORT2 COL3/PORT3 COL4/PORT4 COL5/PORT5 COL6/PORT6 COL7/PORT7

ROW0 KEY 0 KEY 8 KEY 16 KEY 24 KEY 32 KEY 40 KEY 48 KEY 56

ROW1 KEY 1 KEY 9 KEY 17 KEY 25 KEY 33 KEY 41 KEY 49 KEY 57

ROW2 KEY 2 KEY 10 KEY 18 KEY 26 KEY 34 KEY 42 KEY 50 KEY 58

ROW3 KEY 3 KEY 11 KEY 19 KEY 27 KEY 35 KEY 43 KEY 51 KEY 59

ROW4 KEY 4 KEY 12 KEY 20 KEY 28 KEY 36 KEY 44 KEY 52 KEY 60

ROW5 KEY 5 KEY 13 KEY 21 KEY 29 KEY 37 KEY 45 KEY 53 KEY 61

ROW6 KEY 6 KEY 14 KEY 22 KEY 30 KEY 38 KEY 46 KEY 54 KEY 62

ROW7 KEY 7 KEY 15 KEY 23 KEY 31 KEY 39 KEY 47 KEY 55 KEY 63

DEVICE ADDRESS
PIN AD0

A7 A6 A5 A4 A3 A2 A1 A0 R/W
FUNCTION

0 Key-scan controller write
0

1 Key-scan controller read

0 Sounder controller write
GND 0 1 1 1 0 0

1
1 Sounder controller read

0 Key-scan controller write
0

1 Key-scan controller read

0 Sounder controller write
V+ 0 1 1 1 0 1

1
1 Sounder controller read

0 Key-scan controller write
0

1 Key-scan controller read

0 Sounder controller write
SDA 0 1 1 1 1 0

1
1 Sounder controller read

0 Key-scan controller write
0

1 Key-scan controller read

0 Sounder controller write
SCL 0 1 1 1 1 1

1
1 Sounder controller read
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W

SDA

SCL

0 1 1 A3 A2 A11

MSB LSB

ACKR/W

SCL 

SDA
BY

TRANSMITTER

CLOCK PULSE FOR
ACKNOWLEDGE

START 
CONDITION 

SDA
BY

RECEIVER

1 2 8 9 

S
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W

W

REGISTER

FUNCTION

ADDRESS

CODE (hex)

AUTOINCREMENT

ADDRESS (hex)

Keys FIFO 0x00 0x00

Debounce 0x01 0x02

Autorepeat 0x02 0x03

Interrupt 0x03 0x04

Configuration 0x04 0x05

Port 0x05 0x06

Key Sound 0x06 0x07

Alert Sound 0x07 0x00

S A A P0SLAVE ADDRESS COMMAND BYTE

D7 D6 D5 D4 D3 D2 D1 D0
COMMAND BYTE IS STORED ON RECEIPT OF

ACKNOWLEDGE CONDITION

ACKNOWLEDGE FROM MAX7347/MAX7348/MAX7349

ACKNOWLEDGE FROM MAX7347/MAX7348/MAX7349

R/W

S A A A P0SLAVE ADDRESS COMMAND BYTE DATA BYTE

1 BYTE

AUTOINCREMENT
COMMAND BYTE ADDRESS

D7 D6 D5 D4 D3 D2 D1 D0 D1 D0D3 D2D5 D4D7 D6

ACKNOWLEDGE FROM MAX7347/MAX7348/MAX7349 ACKNOWLEDGE FROM MAX7347/MAX7348/MAX7349

ACKNOWLEDGE FROM MAX7347/MAX7348/MAX7349

R/W
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REGISTER DATAREGISTER

FUNCTION
POWER-UP CONDITION

ADDRESS

CODE (hex) D7 D6 D5 D4 D3 D2 D1 D0

Keys FIFO Empty 0x00 0 0 0 0 0 0 0 0

Debounce Ports 2–7 are enabled; debounce time is 39ms 0x01 1 1 1 1 1 1 1 1

Autorepeat Autorepeat is disabled 0x02 0 0 0 0 0 0 0 0

Interrupt INT is a port, not an interrupt output 0x03 0 0 0 0 0 0 0 0

Configuration
Shutdown mode: key sound is disabled; alert sound is
disabled; alert INT is disabled; timeout enabled; no
sound output

0x04 0 0 0 0 0 0 0 1

Ports Ports 2–7 and INT are logic-high (high impedance) 0x05 1 1 1 1 1 1 1 X

Key Sound Key-sound default is 31.25ms of 987.77Hz 0x06 0 1 0 1 0 0 0 1

Alert Sound Key-sound default is 250ms of 2093Hz 0x07 1 0 1 1 1 0 1 1

REGISTER DATA
POWER-UP CONDITION

D7 D6 D5 D4 D3 D2 D1 D0

Sounder output is a general-purpose output, logic 0; queue is empty 0 0 0 0 0 0 0 0

S A A A P0SLAVE ADDRESS COMMAND BYTE DATA BYTE

N BYTES

AUTOINCREMENT
COMMAND BYTE ADDRESS

D7 D6 D5 D4 D3 D2 D1 D0 D1 D0D3 D2D5 D4D7 D6

ACKNOWLEDGE FROM MAX7347/MAX7348/MAX7349 ACKNOWLEDGE FROM MAX7347/MAX7348/MAX7349

ACKNOWLEDGE FROM MAX7347/MAX7348/MAX7349

R/W

=
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COMMAND ADDRESSREGISTER

FUNCTION
D15 D14 D13 D12 D11 D10 D9 D8

ADDRESS

CODE

(hex)

Keys FIFO 0 0 0 0 0 0 0 0 0x00

Debounce 0 0 0 0 0 0 0 1 0x01

Autorepeat 0 0 0 0 0 0 1 0 0x02

Interrupt 0 0 0 0 0 0 1 1 0x03

Configuration 0 0 0 0 0 1 0 0 0x04

Ports 0 0 0 0 0 1 0 1 0x05

Key Sound 0 0 0 0 0 1 1 0 0x06

Alert Sound 0 0 0 0 0 1 1 1 0x07

REGISTER DATA

REGISTER

ADDRESS

CODE

(hex) D7 D6 D5 D4 D3 D2 D1 D0

KEYS FIFO REGISTER* 0X00
OVERFLOW

FLAG
MORE
FLAG

KEY SWITCH THAT HAS BEEN
DEBOUNCED

FIFO has not overflowed 0x00 0 X X X X X X X

FIFO overflowed; FIFO contains the first eight
key events

0x00 1 X X X X X X X

This key is the last FIFO item (key-switch data
not zero)

0x00 X 0 X X X X X X

Key 0 was EITHER the last FIFO item OR the
FIFO is empty and no key has been pressed

0x00 0 0 0 0 0 0 0 0

This key is not the last FIFO item 0x00 X 1 X X X X X X

Power-up default setting 0x00 0 0 0 0 0 0 0 0

* INT INT
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INT
INT

REGISTER
ADDRESS CODE

(hex)
REGISTER DATA

D7 D6 D5 D4 D3 D2 D1 D0
DEBOUNCE REGISTER 0x01

PORTS ENABLE DEBOUNCE TIME

Debounce time is 9ms 0x01 X X X 0 0 0 0 0

Debounce time is 10ms 0x01 X X X 0 0 0 0 1

Debounce time is 11ms 0x01 X X X 0 0 0 1 0

Debounce time is 12ms 0x01 X X X 0 0 0 1 1

All the way through to 0x01 X X X — — — — —

Debounce time is 37ms 0x01 X X X 1 1 1 0 0

Debounce time is 38ms 0x01 X X X 1 1 1 0 1

Debounce time is 39ms 0x01 X X X 1 1 1 1 0

Debounce time is 40ms 0x01 X X X 1 1 1 1 1

GPO ports disabled (full key-scan functionality) 0x01 0 0 0 X X X X X

GPO port 7 enabled 0x01 0 0 1 X X X X X

GPO ports 7 and 6 enabled 0x01 0 1 0 X X X X X

GPO ports 7, 6, and 5 enabled 0x01 0 1 1 X X X X X

GPO ports 7, 6, 5, and 4 enabled 0x01 1 0 0 X X X X X

GPO ports 7, 6, 5, 4, and 3 enabled 0x01 1 0 1 X X X X X

GPO ports 7, 6, 5, 4, 3, and 2 enabled 0x01 1 1 X X X X X X

Power-up default setting 0x01 1 1 1 1 1 1 1 1
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INT INT

INT
INT INT

INT INT

INT
INT

INT
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REGISTER DATA
REGISTER

ADDRESS

CODE

(hex) D7 D6 D5 D4 D3 D2 D1 D0

AUTOREPEAT REGISTER 0x02 ENABLE
AUTOREPEAT

RATE
AUTOREPEAT DELAY

Autorepeat is disabled 0x02 0 X X X X X X X

Autorepeat is enabled 0x02 1
AUTOREPEAT

RATE
AUTOREPEAT DELAY

Key-switch autorepeat delay is 8 debounce cycles 0x02 1 X X X 0 0 0 0

Key-switch autorepeat delay is 16 debounce cycles 0x02 1 X X X 0 0 0 1

Key-switch autorepeat delay is 24 debounce cycles 0x02 1 X X X 0 0 1 0

Key-switch autorepeat delay is 32 debounce cycles 0x02 1 X X X 0 0 1 1

Key-switch autorepeat delay is 40 debounce cycles 0x02 1 X X X 0 1 0 0

Key-switch autorepeat delay is 48 debounce cycles 0x02 1 X X X 0 1 0 1

Key-switch autorepeat delay is 56 debounce cycles 0x02 1 X X X 0 1 1 0

Key-switch autorepeat delay is 64 debounce cycles 0x02 1 X X X 0 1 1 1

Key-switch autorepeat delay is 72 debounce cycles 0x02 1 X X X 1 0 0 0

Key-switch autorepeat delay is 80 debounce cycles 0x02 1 X X X 1 0 0 1

Key-switch autorepeat delay is 88 debounce cycles 0x02 1 X X X 1 0 1 0

Key-switch autorepeat delay is 96 debounce cycles 0x02 1 X X X 1 0 1 1

Key-switch autorepeat delay is 104 debounce cycles 0x02 1 X X X 1 1 0 0

Key-switch autorepeat delay is 112 debounce cycles 0x02 1 X X X 1 1 0 1

Key-switch autorepeat delay is 120 debounce cycles 0x02 1 X X X 1 1 1 0

Key-switch autorepeat delay is 128 debounce cycles 0x02 1 X X X 1 1 1 1

Key-switch autorepeat frequency is 4 debounce cycles 0x02 1 0 0 0 X X X X

Key-switch autorepeat frequency is 8 debounce cycles 0x02 1 0 0 1 X X X X

Key-switch autorepeat frequency is 12 debounce cycles 0x02 1 0 1 0 X X X X

Key-switch autorepeat frequency is 16 debounce cycles 0x02 1 0 1 1 X X X X

Key-switch autorepeat frequency is 20 debounce cycles 0x02 1 1 0 0 X X X X

Key-switch autorepeat frequency is 24 debounce cycles 0x02 1 1 0 1 X X X X

Key-switch autorepeat frequency is 28 debounce cycles 0x02 1 1 1 0 X X X X

Key switch autorepeat frequency is 32 debounce cycles 0x02 1 1 1 1 X X X X

Power-up default setting 0x02 0 0 0 0 0 0 0 0
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REGISTER DATA
REGISTER

ADDRESS

CODE (hex)
D7 D6 D5 D4 D3 D2 D1 D0

INTERRUPT REGISTER 0x03
INT

STATUS*
ALERT

EVENT*

KEY-

SCAN

EVENT*

KEY-SCAN INTERRUPT

FREQUENCY

Current INT is due to key-scan event(s) 0x03 1 0 1 X X X X X

Current INT is due to alert event 0x03 1 1 0 X X X X X

Current INT is due to both key-scan event(s)
and alert event

0x03 1 1 1 X X X X X

INT has not been asserted 0x03 0 0 0 X X X X X

INT has been asserted 0x03 1
ALERT

EVENT

KEY-

SCAN

EVENT

X X X X X

INT output pin is NOT asserted; INT output
pin is used as a general-purpose output
called INT port under control of bit D6 in
ports register; INT status bits D5, D6, D7 are
still set and cleared in the normal way at the
end of every debounce cycle as if bits D4–D0
were set to 00001

0x03 X X X 0 0 0 0 0

Key-scan INT is asserted at the end of every
debounce cycle, if new key(s) is debounced

0x03 X X X 0 0 0 0 1

Key-scan INT is asserted at the end of every
2 debounce cycles, if new key(s) is
debounced

0x03 X X X 0 0 0 1 0

-— — — — — — — — —

Key-scan INT is asserted at the end of every
29 debounce cycles, if new key(s) is
debounced

0x03 X X X 1 1 1 0 1

Key-scan INT is asserted at the end of every
30 debounce cycles, if new key(s) is
debounced

0x03 X X X 1 1 1 1 0

Key-scan INT is asserted at the end of every
31 debounce cycles, if new key(s) is
debounced

0x03 X X X 1 1 1 1 1

Power-up default setting 0x03 0 0 0 0 0 0 0 0

* INT INT INT
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REGISTER DATA
REGISTER

ADDRESS

CODE (hex) D7 D6 D5 D4 D3 D2 D1 D0

CONFIGURATION REGISTER 0x04 SHUTDOWN

KEY

SOUND

ENABLE

ALERT

SOUND

ENABLE

ALERT

INT
ENABLE

ALERT

INT
EVENT

SOUNDER

STATUS

T I M EO U T 

EN A B L E

Serial interface bus timeout enabled 0x04 X X X X X X X 0

Serial interface bus timeout disabled 0x04 X X X X X X X 1

No active sounder output 0x04 X X X X X 0 0 X

Active sounder output set by serial
interface

0x04 X X X X X 0 1 X

Active sounder output set by key
debounce event

0x04 X X X X X 1 0 X

Active sounder output set by an alert
event

0x04 X X X X X 1 1 X

Alert input interrupt (if enabled) is
asserted according to key-scan
interrupt rules

0x04 X X X X 0 X X X

Alert input interrupt (if enabled) is
asserted immediately

0x04 X X X X 1 X X X

Alert input does not cause an
interrupt

0x04 X X X 0 X X X X

Falling edge of alert input causes
interrupt

0x04 X X X 1 X X X X

Alert input does not cause an
automatic sound

0x04 X X 0 X X X X X

Falling edge of alert input causes the
8-bit contents of the alert sound
register 0x07 to be sent to the
sounder

0x04 X X 1 X X X X X

Debounce key(s) do not cause an
automatic sound

0x04 X 0 X X X X X X

Debounced key(s), including
autorepeated keys, cause the 8-bit
contents of the key-sound register
0x06 to be sent to the sounder

0x04 X 1 X X X X X X
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REGISTER DATA
REGISTER

ADDRESS

CODE (hex) D7 D6 D5 D4 D3 D2 D1 D0

CONFIGURATION REGISTER 0x04 SHUTDOWN

KEY

SOUND

ENABLE

ALERT

SOUND

ENABLE

ALERT

INT
ENABLE

ALERT

INT
EVENT

SOUNDER

STATUS

T IM EO U T 

EN A B L E

Shutdown mode; key-scan and
sounder timing are disabled,
interrupts disabled, but alert input
can be read and port outputs (as
selected) can be changed

0x04 0 X X X X X X X

Operating mode; key scan is started,
and commands in sounder queue
are actioned

0x04 1 X X X X X X X

Power-up default setting 0x04 0 0 0 0 0 0 0 1

REGISTER DATA
REGISTER

ADDRESS

CODE (hex)

READ

WRITE D7 D6 D5 D4 D3 D2 D1 D0

READ PORT 7 PORT 6 PORT 5 PORT 4 PORT 3 PORT 2
INT

PORT

ALERT

INPUT
PORTS REGISTER 0x05

WRITE PORT 7 PORT 6 PORT 5 PORT 4 PORT 3 PORT 2
INT

PORT
X

Clear port 2 low 0x05 Write X X X X X 0 X X

Set port 2 high (high
impedance)

0x05 Write X X X X X 1 X X

Clear port 3 low 0x05 Write X X X X 0 X X X

Set port 3 high (high
impedance)

0x05 Write X X X X 1 X X X

Clear port 4 low 0x05 Write X X X 0 X X X X

Set port 4 high (high
impedance)

0x05 Write X X X 1 X X X X

Clear port 5 low 0x05 Write X X 0 X X X X X

Set port 5 high (high
impedance)

0x05 Write X X 1 X X X X X

Clear port 6 low 0x05 Write X 0 X X X X X X

Set port 6 high (high
impedance)

0x05 Write X 1 X X X X X X
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REGISTER DATA
REGISTER

ADDRESS

CODE (hex)

READ

WRITE D7 D6 D5 D4 D3 D2 D1 D0

READ PORT 7 PORT 6 PORT 5 PORT 4 PORT 3 PORT 2
INT

PORT

ALERT

INPUT
PORTS REGISTER 0x05

WRITE PORT 7 PORT 6 PORT 5 PORT 4 PORT 3 PORT 2
INT

PORT
X

Clear port 7 low 0x05 Write 0 X X X X X X X

Set port 7 high (high
impedance)

0x05 Write 1 X X X X X X X

Clear INT port low;
this setting is ignored
unless the key-scan INT
functionality is disabled
by setting interrupt
register bits D4 to D0 to
00000

0x05 Write X X X X X X 0 X

Set INT port high (high
impedance); this setting
is ignored unless the
key-scan INT
functionality is disabled
by setting interrupt
register bits D4 to D0 to
00000

0x05 Write X X X X X X 1 X

Alert input level is low 0x05 Read X X X X X X X 0

Alert input level is high 0x05 Read X X X X X X X 1

Power-up default

setting
0x05 — 1 1 1 1 1 1 1 X

REGISTER DATA
REGISTER

ADDRESS

CODE (hex) D7 D6 D5 D4 D3 D2 D1 D0

This-8 bit value is passed to sounder controller when key(s)
debounced, if enabled in the configuration register; these 7
bits define duration and frequency only; sounder command
bit D0 is ignored and fixed internally at 1; if a key sound is
sent as 000xxxxx (continuous), then the command is stored
as 111xxxxx (1000 ms)

0x06 7-bit value (see Table 16 for functionality) 1

Power-up default setting 0x06 0 1 0 1 0 0 0 1
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REGISTER DATA
REGISTER

ADDRESS

CODE (hex) D7 D6 D5 D4 D3 D2 D1 D0

This 8-bit value is passed to sounder controller on the falling
edge of the alert input; these 7 bits define duration and
frequency only; sounder command bit D0 is ignored and
fixed internally at 1; if an alert sound is sent as 000xxxxx
(continuous), then the command is stored as 111xxxxx
(1000 ms)

0x07 7-bit value (see Table 16 for functionality) 1

Power-up default setting 0x07 1 0 1 1 1 0 1 1

REGISTER DATA
REGISTER

D7 D6 D5 D4 D3 D2 D1 D0

SOUNDER REGISTER

READ

WRITE
DURATION FREQUENCY LEVEL BUFFER

No commands are active; OR output is GPO logic 0 Read 0 0 0 0 0 0 0 0

This current command is active, none are queued (so another
command may be sent)

Read DURATION FREQUENCY LEVEL 0

This current command is active, and another command is in
the queue

Read DURATION FREQUENCY LEVEL 1

Perform this command, terminating and clearing any previous
active command, command queue, and autoloop; new
command is now active, and queue is now empty

Write X X X X X X X 0

Add command to queue if not full; command replaces queued
command if queue is full

Write X X X X X X X 1

Configure sounder output as general-purpose output, logic 0
(clear queue; sounder output active low with continuous
duration, ie, until a buffer = 0 command)

Write 0 0 0 0 0 0 0 0

Configure sounder output as general-purpose output, logic 1
(clear queue; sounder output active high with continuous
duration, ie, until a buffer = 0 command)

Write 0 0 0 0 0 0 1 0

Autoloop using the current two commands; the active
command is command 1, and the inactive command is
command 2; if no command is active, the oldest command is
reactivated as command 1, and the other command is re-
activated as command 2

Write 0 0 0 0 0 0 0 1

Autoloop is halted at the end of command 2, and output idles
as defined by command 2

Write 0 0 0 0 0 0 1 1
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REGISTER DATA
REGISTER

D7 D6 D5 D4 D3 D2 D1 D0

SOUNDER REGISTER

READ

WRITE
DURATION FREQUENCY LEVEL BUFFER

Sounder output active low for sound duration;
queue cleared

— Write 0 0 0 0 0

Sounder output active high for sound duration;
queue cleared

— Write 0 0 0 1 0

Sound frequency is 523.25Hz, idles low Note C5 Write 0 0 1 0

Sound frequency is 587.33Hz, idles low Note D5 Write 0 0 1 1

Sound frequency is 659.26, idles low Note E5 Write 0 1 0 0

Sound frequency is 698.46Hz, idles low Note F5 Write 0 1 0 1

Sound frequency is 783.99Hz, idles low Note G5 Write 0 1 1 0

Sound frequency is 880Hz, idles low Note A5 Write 0 1 1 1

Sound frequency is 987.77Hz, idles low Note B5 Write 1 0 0 0

Sound frequency is 1046.5Hz, idles low Note C6 Write 1 0 0 1

Sound frequency is 1318.5Hz, idles low Note E6 Write 1 0 1 0

Sound frequency is 1568Hz, idles low Note G6 Write 1 0 1 1

Sound frequency is 1760Hz, idles low Note A6 Write 1 1 0 0

Sound frequency is 2093Hz, idles low Note C7 Write 1 1 0 1
Sound frequency is 2349.3Hz, idles low Note D7 Write 1 1 1 0
Sound frequency is 2637Hz, idles low Note E7 Write

DURATION

1 1 1 1

BUFFER

Sound duration is continuous; if an alert sound or
a key sound is programmed as 000xxxxx
(continuous), then the command is treated as
111xxxxx (1000 ms)

Write 0 0 0

Sound duration is 15625ms* Write 0 0 1

Sound duration is 3125ms* Write 0 1 0

Sound duration is 625ms* Write 0 1 1

Sound duration is 125ms* Write 1 0 0

Sound duration is 250ms* Write 1 0 1

Sound duration is 500ms* Write 1 1 0

Sound duration is 1000ms* Write 1 1 1

FREQUENCY LEVEL BUFFER

Power-up default setting — 0 0 0 0 0 0 0 0

*
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μ

INT

— 

μ

Ω
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Ω μ

REGULAR KEY-PRESS
EVENT

GHOST-KEY
EVENT

KEY-SWITCH MATRIX
KEY-SWITCH MATRIX KEY-SWITCH MATRIX

EXAMPLES OF VALID THREE-KEY COMBINATIONS

PROCESS: BiCMOS

21.5kΩ 32.4kΩ

22nF

SOUNDER
OUTPUT

SHUTDOWN

2.61kΩ

68nF

21.5kΩ

220pF

IN-

IN+

SHDN

BIAS

10kΩ

10kΩ

50kΩ

50kΩ

VCC

OUT-

OUT+

0.22μF

16Ω

MAX4366
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MAX7348

ROW0

ROW1

ROW2

ROW3

ROW4

ROW5

ROW6

ROW7

COL0

COL1

COL2/PORT2

GND

V+

COL3/PORT3

COL4/PORT4

AD0

SCL

SDA

INT

SCL

SDA

INT

 3.3V

GND

V+

3.3V3.3V

5V

SOUNDER

PIEZOELECTRIC
TRANSDUCER

KEY 0

KEY 1

KEY 2

KEY 3

KEY 4

KEY 5

KEY 6

KEY 7

KEY 8

KEY 9

KEY 10

KEY 11

KEY 12

KEY 13

KEY 14

KEY 15

KEY 16

KEY 17

KEY 18

KEY 19

KEY 20

KEY 21

KEY 22

KEY 23
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1

121-0055

PACKAGE OUTLINE, QSOP .150", .025" LEAD PITCH

( www.maxim-ic.com.cn/packages )
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24
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PACKAGE OUTLINE,

21-0139 2
1

E

12, 16, 20, 24, 28L THIN QFN, 4x4x0.8mm

( www.maxim-ic.com.cn/packages )
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