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WIRELESS & SENSING

SX1501/S5X1502/SX1503

4/8/16 Channel Low Voltage GPIO with NINT and NRESE T

GENERAL DESCRIPTION

The SX1501, SX1502 and SX1503 are complete ultra
low voltage General Purpose parallel Input/Output
(GPIO) expanders ideal for low power handheld
battery powered equipment. They allow easy serial
expansion of I/0 through a standard I°C interface.
GPIO devices can provide additional control and
monitoring when the microcontroller or chipset has
insufficient I/O ports, or in systems where serial
communication and control from a remote location is
advantageous.

These devices can also act as a level shifter to
connect a microcontroller running at one voltage level
to a component running at a different voltage level.
The core is operating as low as 1.2V while the I/O
banks can operate between 1.2V and 5.5V
independent of the core voltage and each other.

Each GPIO is programmable via 8-bit configuration
registers. Data registers, direction registers, pull-
up/pull-down registers, interrupt mask registers and
interrupt registers allow the system master to
program and configure 4 or 8 or 16-GPIOs using a
standard 400kHz I°C interface.

The SX1501, SX1502 and SX1503 offer a unique
fully programmable logic functions like a PLD to give
more flexibility and reduce external logic gates used
for standard applications.

The SX1501, SX1502 and SX1503 have the ability to
generate mask-programmable interrupts based on
falling/rising edge of any of its GPIO lines. A
dedicated pin indicates to a host controller that a
state change occurred in one or more of the GPIO
lines.

The SX1501, SX1502 and SX1503 each come in a
small QFN-UT-20/28 package. All devices are rated
from -40C to +85<C temperature range.

ORDERING INFORMATION

Part Number I/0O Channels Package
SX1501I087TRT 4 QFN-UT-20
SX1502I087TRT 8 QFN-UT-20
SX1503I091TRT 16 QFN-UT-28

SX1502EVK"Y 8 Evaluation Kit

WsSx15021087TRT based, unique evaluation kit for the three
parts.

Rev 11 — 16™ May 2012

» 4/8/16 channel of I/0Os
e True bi-directional style I/O
o Programmable Pull-up/Pull-down
e Push/Pull outputs

e 1.2V to 5.5V independent operating voltage for
all supply rails (VDDM, VCC1, VCC2)

e 5.5V compatible 1/0s, up to 24mA output sink
(no total sink current limit)

e Fully programmable logic functions (PLD)
«  400kHz 2-wire I°C compatible slave interface
e Open drain active low interrupt output (NINT)
= Bit maskable
= Programmable edge sensitivity
» Power-On Reset and reset input (NRESET)
e Ultra low current consumption of typ. 1uA
e -40T to +85T operating temperature range

e« Ultra-Thin 3x3mm QFN-UT-20 package
(SX1501/SX1502)

e Ultra-Thin 4x4mm  QFN-UT-28 package
(SX1503)

TYPICAL APPLICATIONS

e Cell phones, PDAs, MP3 players
» Digital camera

» Portable multimedia player

* Notebooks

* GPS Units

e Industrial, ATE

e Any battery powered equipment
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WIRELESS & SENSING

1 PIN DESCRIPTION

1.1 SX1501 4-channel GPIO

Pin | Symbol Type Description
1 NRESET DIO Active low reset
2 SDA DIO I°C serial data line
3 NC1 - Leave open, not connected
4 SCL DI I°C serial clock line
5 1/0[0] DIO "V | 1/0[0], at power-on configured as an input
6 1/0[1] DIO 'Y | 1/0[1], at power-on configured as an input
7 VCC1 P 1/0O supply voltage
8 GND P Ground Pin
1) | 1/0[2], at power-on configured as an input
9 Vo[ DIO ™™ | igh sink /0.
1) | /O[3], at power-on configured as an input
10 VO3] DIO ™™ | igh sink /0.
11 NINT DO Active low interrupt output
12 ADDR DI Address input, connect to VDDM or GND
13 NC2 - Leave open, not connected
14 VDDM P Main supply voltage
15 NC3 - Leave open, not connected
16 NC4 - Leave open, not connected
17 NC7 - Connect to VCC1
18 GND P Ground Pin
19 NC5 - Leave open, not connected
20 NC6 - Leave open, not connected
A: Analog
D: Digital
I: Input
O: Output
P: Power

(*1) This pin is programmable through the I°C interface
Table 1 — SX1501 Pin Description
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Figure 1 — SX1501 QFN-UT-20 Pinout
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1.2 SX1502 8-channel GPIO

Pin | Symbol Type Description
1 NRESET DIO Active low reset
2 SDA DIO I°C serial data line
3 NC1 - Leave open, not connected
4 SCL DI I°C serial clock line
5 1/0[0] DIO 'V | 1/0[0], at power-on configured as an input
6 1/O[1] DIO 'Y | 1/0[1], at power-on configured as an input
7 VCC1 P Supply voltage for Bank A 1/0[0-3]
8 GND P Ground Pin
1) | 1/0[2], at power-on configured as an input
9 Vo[2] DIO ™™ | igh sink /0.
1) | /O[3], at power-on configured as an input
10 VO[3] DIO ™™ | igh sink /0.
11 NINT DO Active low interrupt output
12 ADDR DI Address input, connect to VDDM or GND
13 NC2 - Leave open, not connected
14 VDDM P Main supply voltage
15 1/0[4] DIO "V | 1/0[4], at power-on configured as an input
16 1/O[5] DIO 'Y | 1/0[5], at power-on configured as an input
17 VCC2 P Supply voltage for Bank B 1/0[4-7]
18 GND P Ground Pin
19 1/0[6] DIO 'Y | 1/0[6], at power-on configured as an input
20 1/0[7] DIO 'Y | 1/0[7], at power-on configured as an input
A: Analog
D: Digital
I: Input
O: Output
P: Power

(*1) This pin is programmable through the I°C interface
Table 2 — SX1502 Pin Description
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Figure 2 — SX1502 QFN-UT-20 Pinout
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1.3 SX1503 16-channel GPIO

Pin | Symbol Type Description
1 GND P Ground Pin
2 1/0[2] DIO 'Y | 1/0[2], at power-on configured as an input
3 1/0[3] DIO "V | 1/0[3], at power-on configured as an input
4 VCC1 P 1/0O supply voltage for Bank A 1/0[0-7]
5 1/0[4] DIO "V | 1/0[4], at power-on configured as an input
6 1/0[5] DIO 'Y | 1/0][5], at power-on configured as an input
7 GND P Ground Pin
+«1) | 1/O[6], at power-on configured as an input
8 /Ole] Dio Hig[h]sinkqlo. ? i
+«1) | 1/O[7], at power-on configured as an input
9 /o[7] Dio Hig[h]sinkqlo. ? i
10 NINT DO Active low interrupt output
11 NC - Leave open, not connected
12 VDDM P Main supply voltage
13 1/0[8] DIO 'V | 1/0[8], at power-on configured as an input
14 1/0[9] DIO 'Y | 1/0[9], at power-on configured as an input
15 GND P Ground Pin
16 1/0[10] DIO 'Y | 1/0[10], at power-on configured as an input
17 1/O[11] DIO 'V | 1/0[11], at power-on configured as an input
18 VCC2 p 1/0O supply voltage for Bank B 1/0[8-15]
19 1/0[12] DIO "V | 1/0[12], at power-on configured as an input
20 1/O[13] DIO 'V | 1/0[13], at power-on configured as an input
21 GND P Ground Pin
+«1) | 1/0O[14], at power-on configured as an input
22 Vo[14] Dio Hig[h s]ink o, ¢ i
+«1) | 1/O[15], at power-on configured as an input
23 V/O[15] Dio Hig[h s]ink o, ¢ i
24 NRESET DIO Active low reset
25 SDA DIO I°C serial data line
26 SCL DI I°C serial clock line
27 1/0[0] DIO 'V | 1/0[0], at power-on configured as an input
28 1/0[1] DIO 'Y | 1/0[1], at power-on configured as an input
A: Analog
D: Digital
I: Input
O: Output
P: Power

(1) This pin is programmable through the 1°C interface
Table 3 — SX1503 Pin Description
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Figure 3 — SX1503 QFN-UT-28 Pinout
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2.1  Absolute Maximum Ratings

Stress above the limits listed in the following table may cause permanent failure. Exposure to absolute ratings for
extended time periods may affect device reliability. The limiting values are in accordance with the Absolute
Maximum Rating System (IEC 134). All voltages are referenced to ground (GND).

<
" SENMTECH

INTERNATIONAL AG

VDDMjax Main supply voltage -0.4 6.0 \
VCC1,2max | /O banks supply voltage -0.4 6.0 \
Veso uem | Electrostatic handling HBM model™ - 1500 V
VEsD cbm Electrostatic handling CDM model - 300 V
VESD MM Electrostatic handling MM model - 200 V
Ta Operating Ambient Temperature Range -40 +85 T
Tc Junction Temperature Range -40 +125 T
Tste Storage Temperature Range -55 +150 T

liat Latchup-free input pin current® +/-100 - mA

(1) Tested according to JESD22-A114A
(2) Static latch-up values are valid at maximum temperature according to JEDEC 78 specification

Table 4 - Absolute Maximum Ratings

2.2  Electrical Specifications

Table below applies to default registers values (Boost Mode Off), unless otherwise specified. Typical values are
given for T, = +25¢C, VDDM=VCC1=VCC2=3.3V.

Supply
VDDM | Main supply voltage - 1.2 - 5.5 V
VCC1,2 | I/O banks supply voltage - 1.2 - 5.5 V
Main supply current i )
IDDM | (12C inactive) 1 KA
) VCC1,2 >=2V - 1 2
ICC1,2 | I/O banks supply current VCCl2<2V - 05 1 A
I/Os set as Input
. . 0.7* VCC1,2
VIH High level input voltage - VCC1,2 - 103 Y
. 0.3*
VIL Low level input voltage - -04 - VCC1.2 Y
. L 0.1*
VHYS Hysteresis of Schmitt trigger - - VCCL,2 - \Y
Assuming no active
ILEAK | Input leakage current oull-up/down -1.5 - 15 A
Cl Input capacitance - - - 10 pF
I/Os set as Output
VOH High level output voltage - VECO:%’Z - VCCl1,2 |V
VOL Low level output voltage - -0.4 - 0.3 V
IOH High level output source VCC1,2>=2V - - 8 mA
current VCC1,2 <2V - - 0.3¥
Low level output sink current VCC1,2>=2V - - 24 mA
oL for the high sink 1/Os VCC1,2 < 2V - - 6
Low level output sink current VCC1,2>=2V - - 12 mA
for the other I/Os. VCC1,2 <2V - - 6
toy Output data valid timing Cf. Figure 9 - - 15 us
NINT (Output)
VOL | Low level output voltage - - - 0.3 \
. VDDM >= 2V - - 12
IOLy | Low level output sink current VDDM < 2V - - 6 mA|
ty Interrupt valid timing From input data change - - 1 us

Rev 11 — 16™ May 2012
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[ Symbol [Descripion [ Condifions [ Min [ Typ [ Max [Uni

tr Interrupt reset timing From ReglnterruptSource - - 2 us
clearing
NRESET (Input/Output)
VOL | Low level output voltage - - - 0.3 V
. VDDM >= 2V - - 12
IOLy | Low level output sink current VDDM < 2V - - 6 mA|
. . 0.7*
VIHyr | High level input voltage - VDDM - 55 \%
. 0.3*
ViLy Low level input voltage - -0.4 - VDDM \%
. L 0.1*
VHYSy, | Hysteresis of Schmitt trigger - - VDDM - Vv
ILEAK | Input leakage current - -15 - 15 pA
Cl Input capacitance - - - 10 pF
VPOR | Power-On-Reset voltage Cf. Figure 7 0.7 - 0.9 V
VDROPH)| High brown-out voltage Cf. Figure 7 - VDDM-1 - V
VDROPL| Low brown-out voltage Cf. Figure 7 - 0.2 - V
treser | Reset time Cf. Figure 7 - - 7 ms
teuise | Reset pulse from host uC Cf. Figure 7 300 - - ns
ADDR (Input)
. . 0.7* VDDM
VIHya | High level input voltage - VDDM - +03 V
. 0.3*
ViLy Low level input voltage - -0.4 - VDDM V
. L 0.1*
VHYSy, | Hysteresis of Schmitt trigger - - VDDM - Y
ILEAK | Input leakage current - -15 - 15 pA
Cl Input capacitance - - - 10 pF

SCL (Input) and SDA (Input/Output) ©

Interface complies with slave F/S mode I°C interface as described by Philips I°C specification version 2.1
dated January, 2000. Please refer to that document for more detailed | ’C specifications.

| [ A v L I A I I
. X )( | / () \
Bl i -—- | i
= =F =tow= <t | suparT][TY Bl
T -
SCL I | } |
| | | |
L L ‘ . L
{_:: : = HD:STA Thooar  tieh ISUISTA™ [_:r__}
VOL Low level output voltage -
VDDM >= 2V
I0Ly Low level output sink current VDDM < 2V -
. . 0.7*
VIHuR High level input voltage - VDDM - 55 \%
. 0.3*
ViLy Low level input voltage - -0.4 - VDDM \%
fscL SCL clock frequency - 0 - 400 kHz
Hold time (repeated) START
tosTA | condition i 0.6 i ) HS
tLow LOW period of the SCL clock - 1.3 - - ys
, VDDM >= 1.3V 0.6 - -
thicH HIGH period of the SCL clock VDDM < 1.3V 1 - - [VES
Set-up time for a repeated
tsusta | START condition i 0.6 i ) HS
tuopar | Data hold time - o - 0.9% [us
tsupar | Data set-up time - 100" - -
Rise time of both SDA and @
t, SCL signals - 20+0.1C, - 300 ns

Rev 11 — 16™ May 2012
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Fall time of both SDA and

- @ -
s SCL signals 20+0.1C, 300 ns
Set-up time for STOP
tsusto | condition i 0.6 i ) HS
¢ Bus free time between a i 13 i ) s
BUF | STOP and START condition : H
Co ﬁ:naepacmve load for each bus i ) i 400 oF
Noise margin at the LOW
VL level for each connected - 0.1*vDDM - - \Y

device (including hysteresis)
Noise margin at the HIGH
A" level for each connected - 0.2*VDDM - - \Y
device (including hysteresis)
Miscellaneous

RPULL Programmable pull-up/down i ) 60 ) KQ

resistors for 10[0-7]
. VCC1,2 & VDDM =5V - - 25
trip PLD propagation delay VCC12 & VDDM = 1.2V - - 500 ns

(1) Assuming no load connected to outputs and inputs fixed to VCC1,2 or GND.

(2) Can be increased in RegAdvanced register. Please refer to §2.2.1 for more details.

(3) All values referred to VIHuRr min and VILy max levels.

(4) A device must internally provide a hold time of at least 300ns for the SDA signal (referred to VIHwr min) to bridge the undefined region of
the falling edge of SCL.

(5) The maximum typ,pat has only to be met if the device does not stretch the LOW period (tLow) of the SCL signal.

(6) A Fast-mode I>C-bus device can be used in a Standard-mode 1°C-bus system, but the requirement tsy,pat = 250 ns must then be met.
This will automatically be the case if the device does not stretch the LOW period of the SCL signal.

If such a device does stretch the LOW period of the SCL signal, it must output the next data bit to the SDA line t; max* tsu:pat = 1000 + 250
= 1250 ns (according to the Standard-mode 12C-bus specification) before the SCL line is released.

(7) Cyp, = total capacitance of one bus line in pF. If mixed with Hs-mode devices, faster fall-times are allowed.

Table 5 — Electrical Specifications

2.2.1 Increasing I/0O Sink and Source Current Capabilities (Boost Mode)
When bit 1 of RegAdvanced register is set, max IOH and IOL spec when VCC1,2 is below VBOOST can be

increased tocI;ether with IDDM and ICC1,2 ficlyures as described below.

Supply
VBOOST| Low voltage boost threshold - 2.0 2.6 - V
IDDM Mzain_ supply current VDDM = 5.5V (VCC1,2 < 2V) - 150 250 | pA
(I"C inactive) VDDM = 1.2V (VCC1,2<2V) - 25 50 |UuA
sxisow [ el |- | 206
ICC1 | I/O bank A supply current — A
SX1503 VCC1 =2V - 250 550
VCC1=1.2V - 100 200
VCC2 =2V - 150 250
ICC2 | I/O bank B supply current STIS02 Vec2=1.2v i 50 150 A
SX1503 VCC2 =2V - 250 450
VCC2 =1.2V - 100 200
I/Os set as Output
IOH High level output source VCC1,2 >= VBOOST - - 8 mA
current for all I/Os VCC1,2 < VBOOST - - 4
Low level output sink current VCC1,2 >= VBOOST - - 24 mA
1oL for the high sink 1/0s VCC1,2 < VBOOST - - 12
Low level output sink current VCC1,2 >= VBOOST - - 12 mA
for the other I/Os VCC1,2 < VBOOST - - 6
NINT, NRESET
ol Low level output sink current VDDM >= VBOOST - - 12 mA
M | for NINT, NRESET VDDM < VBOOST - - 6
Table 6 — Electrical Specifications in Boost Mode
Important: RegAdvanced register doesn't affect any spec when VCC1 and VCC2 are above VBOOST.
Rev 11 — 16" May 2012 www.semtech.com



;‘ SENMTECH SX1501/SX1502/SX1503
A \nTERNATIONAL AG 4/8/16 Channel Low Voltage GPIO

WIRELESS & SENSING

3 TYPICAL OPERATING CHARACTERISTICS

Figures below apply to default registers values (Boost Mode Off), Tamb, unless otherwise specified.
3.1 |IDDM vs. VDDM

IDDM vs VDDM
3.5
3
25
IDDM (uA)? e o0C
—m—-40°C

1.5
1
0.5

0 T T T T T

0 1 2 3 4 5 6
VDDM (V)
3.2 VOLvs. IOL

VOL vs 0L (VCC1,2=1.2V, all I0s)

0.15
0.1
VOL (V) Tamb*

0.05

0 T T T T

0 15 3 4.5 6 7.5 9
* Doesn't vary significantly with temperature I0L (mA)
Rev 11 — 16" May 2012 www.semtech.com
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VOL vs IOL (VCC1,2=5.5V, High Sink I0s)

0.15
0.1
VOL N
(V) Tamb
0.05
0
0 5 10 15 20 25 3

0

*
Doesn't vary significantly with temperature 1oL (mA)

3.3 VOHvs. IOH

VOH vs IOH (VCC1,2=1.2V)

1.2
1.18
6
VOH (V)" )
.
1.14 amb
1.12
11
0 0.2 0.4 0.6 0.8 1

*
Doesn't vary significantly with temperature IOH (mA)

VOH vs I0H (VCC1,2=5.5V)

55

54

VOH ()

Tamb

52

51

5

0 10 2

0

.
Doesn't vary significantly with temperature IOH (MA)

Rev 11 — 16™ May 2012 www.semtech.com
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3.4 ICC1+ICC2 vs. VCC1,2 when Boost Mode is ON

ICC1+ICC2 vs VCC1,2 (VDDM =1.2V)
700
600
500 Tamb
400
ICC (uA) /\ Boost Mode ON -40°C
300 \
200 / \ ............. 90°C
100 JI \
0 04 08 1.2 16 2 24 28 32 36 4 44 48 52
VCCL1,2 (V)
ICC1+ICC2 vs VCC1,2 (VDDM =5.5V)
500
400 Tamb
ICC (uA) y Boost Mode ON
300 \ -40°C
200 / \ ............. 90°C
100 J \
0 04 08 1.2 16 2 24 28 32 36 4 44 48 52
VCC1,2 (V)
Rev 11 — 16" May 2012 www.semtech.com

12



;‘ SENMTECH SX1501/SX1502/SX1503
A \nTERNATIONAL AG 4/8/16 Channel Low Voltage GPIO

WIRELESS & SENSING

4 BLOCK DETAILED DESCRIPTION

4.1 SX1501 4-channel GPIO

VDDM [Bd—

— vcel
NRESET X >3 1/0[0]

I/0 Bank A [ 1/0O[1]
> 1/10[2]

ScL X—» Input > 1/0[3]
Filter
SDA Xe»
>0 NINT
ADDR X

SX1501
5

GND
Figure 4 — 4-channel Low Voltage GPIO

4.2  SX1502 8-channel GPIO

—X vcel
X 1/0[0]
D 1/0[1]
X 1/0[2]
X 1/0[3]

VDDM X

I/O Bank A

NRESET X

—X vCC2
D 1/0[4]
> 1/0[5]

y

SCL B Input

I/O Bank B

PN Filter
SDA X - 1/0[6]
>0 1/0[7]
ADDR X
SX1502 -
GND
Figure 5 — 8-channel Low Voltage GPIO
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4.3 SX1503 16-channel GPIO

X vcel
- 1/0[0]
> 1/0[1]
- 1/0[2]
> 1/0[3]

/0O Bank A

VDDM B 0 1/0[4]
> 1/0[5]
NRESET X - 1/0[6]

- 1/0[7]

—X vce2
> 1/0[8]

1 1/0[9]

X 1/0[10]
X 1/0[11]
[ 1/0[12]
<] 1/0[13]
<] 1/0[14]
] 1/0[15]

SCL k> Input

Filter

A 4

SDA X«

I1/0 Bank B

SX1503

> NINT

5

GND
Figure 6 — 16-channel Low Voltage GPIO

4.4 Reset (NRESET)

The SX1501, SX1502 and SX1503 generate their own power on reset signal after a power supply is connected
to the VDDM pin. The reset signal is made available for the user at the pin NRESET. The rising edge of the
NRESET indicates that the startup sequence of the SX1501, SX1502 or SX1503 has finished. NRESET must be
connected to VDDM (or greater) either directly, or via a resistor.

R S S T G
VDROPH—JL— ———7<L77<L77<l»77,i/:

I I I I
VPOR — A — — — — — — i e i A -+
VDROPL £} — — — — — — B e S A A -+
VDDM

F t l [t

I | ) t "

RESET

RESET

NRESET/
Figure 7 — Power-On / Brown-out Reset Conditions

1. Device behavior is undefined until VDDM rises above VPOR, at which point NRESET is driven to GND
by the SX1501, SX1502 or SX1503.

2. After tgeser, NRESET is released (high-impedance) by the SX1501, SX1502 or SX1503 to allow it to be
pulled high by an external resistor.

3. In operation, the SX1501, SX1502 and SX1503 may be reset at anytime by an external device driving
NRESET low during tpy se. Chip can be accessed normally again after NRESET rising edge.

Rev 11 — 16" May 2012 www.semtech.com
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4. During a brown-out event, if VDDM drops above VDROPH a reset will not occur.
5. During a brown-out event, if VDDM drops between VDROPH and VDROPL a reset may occur.
6. During a brown-out event, if VDDM drops below VDROPL a reset will occur next time VPOR is crossed.

Please note that a brown-out event is defined as a transient event on VDDM. If VDDM is attached to a battery,
then the gradual decay of the battery voltage will not be interpreted as a brown-out event.
Please also note that a sharp rise in VDDM (> 1V/us) may induce a circuit reset.

45 2-Wire Interface (I °C)

The SX1501, SX1502 and SX1503 2-wire interface (I°C compliant) operates only in slave mode. In this
configuration, the device has one or two device addresses defined by ADDR pin.

Device ADDR Pin I°C Address Description
SX1501 & 0 0x20 (0100000) | First address of the 2-wire interface
SX1502 0x21 (0100001) | Second address of the 2-wire interface
m_ 0x20 (0100000) | Fixed address of the 2-wire interface

Table 7 - 2-Wire Interface Address

2 lines are used to exchange data between an external master host and the slave device:
e SCL : Serial CLock
» SDA: Serial DAta

The SX1501, SX1502 and SX1503 are read-write slave-mode I°C devices and comply with the Philips | ’c
standard Version 2.1 dated January, 2000. The SX1501, SX1502 and SX1503 have respectively 12, 16, and 31
user-accessible internal 8-bit registers. The | °C interface has been designed for program flexibility, in that once
the slave address has been sent to the SX1501, SX1502 or SX1503 enabling it to be a slave
transmitter/receiver, any reglster can be written or read mdependently of each other. While there is no auto
increment/decrement capability in the SX1501 and SX1502 | ’C logic, a tight software loop can be designed to
access the next register independent of which register you begin accessing. SX1503 implements auto increment
capability. The start and stop commands frame the data-packet and the repeat start condition is allowed if
necessary.

Seven bit addressing is used and ten bit addressing is not allowed. Any general call address will be ignored by
the SX1501, SX1502 and SX1503. The SX1501, SX1502 and SX1503 are not CBUS compatible and can
operate in standard mode (100kbit/s) or fast mode (400kbit/s).

451 WRITE

The simplest format for an I1°C write is given below After the start condition [S], the slave address is sent,
followed by an eighth bit indicating a write. The 1°C then acknowledges that it is being addressed, and the master
responds with an 8 bit data byte consisting of the register address. The slave acknowledges and the master
sends the appropriate 8 bit data byte. Once again the slave acknowledges and the master terminates the
transfer with the stop condition [P].

[ 5] Slave Address [W] A | Register Address | A | Data IENE

D Master operations

D SX1501, SX1502 or SX1503 operations (Slave)

S: Start Condition Slave Address: 7 bit
W: Write =0’ Register Address: 8 bit
A: Acknowledge (sent by slave) Data: 8 bit

P: Stop condition
Figure 8 - 2-Wire Serial Interface, Write Register Operation
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scL 1L\ 3\ fafs\ el [7\ (s
| \ |

Data to Port

Slave Address | | |

L L 1

spa [sfoftfo] ﬂlﬂlﬂl’éil:lﬂ;l of ofof o] o] ﬂIﬂIﬂI:I , o, Lot (iR

Start Condition RW } ACK From Slave } ACK From Slave :ACK From Slave
Write to Port | | l] \
\ \ )
| | !
F:):::)l:: \ [ : X: Data 1 Valid

| ‘ t, —b 4

Figure 9 — Write RegData Register

Please note that SX1503 implements register address auto-increment i.e. after the Data ACK from Slave the
master can write further bytes and the interface will handle the register address increment automatically. Finally
the master terminates the transfer normally the stop condition [P].

45.2 READ

After the start condition [S], the slave address is sent, followed by an eighth bit indicating a write. The I°C then
acknowledges that it is being addressed, and the master responds with an 8 bit data byte consisting of the
register address. The slave acknowledges and the master sends the repeated start condition [Sr]. Once again,
the slave address is sent, followed by an eighth bit indicating a read. The slave responds with an acknowledge
and the previously addressed 8 bit data byte; the master then sends a non-acknowledge (NACK). Finally, the
master terminates the transfer with the stop condition [P].

[S]| sSlave Address | W] A | Register Address | A | Sr| Slave Address [ R | A | Data INACK| P |

D Master operations
D SX1501, SX1502 or SX1503 operations (Slave)

S: Start Condition Slave Address: 7 bit
W: Write =0’ Register Address: 8 bit
R: Read = ‘1’ Data: 8 bit

A: Acknowledge (sent by slave)

NACK: Non-Acknowledge (sent by master)
Sr: Repeated Start Condition

P: Stop condition

Figure 10 - 2-Wire Serial Interface, Read Register Operation

Please note that SX1503 implements register address auto-increment i.e. after the Data byte from Slave the
master can acknowledge (ACK) to indicate that it wants to read the next byte and the interface will handle the
register address increment automatically. Finally the master terminates the transfer normally with a NACK
followed by the stop condition [P].

4.5.3 READ - STOP separated format (SX1501 and SX1502 only)

When operating SX1501 or SX1502, stop-separated reads can also be used. This format allows a master to set
up the register address pointer for a read and return to that slave at a later time to read the data. In this format
the slave address followed by a write command are sent after a start [S] condition. The slave then acknowledges
it is being addressed, and the master responds with the 8-bit register address. The master sends a Stop or
Restart condition and may then address another slave. After performing other tasks, the master can send a start
or restart condition to the slave with a read command. The slave acknowledges this request and returns the data
from the register location that had previously been set up.

Rev 11 — 16" May 2012 www.semtech.com
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Master Addresses _
Register Address Setup Access other Slaves  // Register Read Access
S | Slave Address|W| A | Register Address | A | P| S| Slave AddressB //  |S/Sr| Slave Address |R[A] Data  |NACK| P
’/

D Master operations

D SX1501, SX1502 or SX1503 operations (Slave)

S: Start Condition Slave Address: 7 bit
W: Write =0’ Register Address: 8 bit
R: Read = ‘1" Data: 8 bit

A: Acknowledge (sent by slave)

NACK: Non-Acknowledge (sent by master)
Sr: Repeated Start Condition

P: Stop condition

Figure 11 - 2-Wire Serial Interface, Read — Stop Separated Mode Operation

4.6 Interrupt (NINT)

At start-up, the transition detection logic is reset, and NINT is released to a high-impedance state. The interrupt
mask register is set to OxFF, disabling the interrupt output for transitions on all I/O ports. The transition flags are
cleared to indicate no data changes.

An interrupt NINT can be generated on any programmed combination of 1/Os rising and/or falling edges through
the ReglnterruptMask and RegSense registers.
If needed, the 1/0Os which triggered the interrupt can then be identified by reading ReglnterruptSource register.

When NINT is low (i.e. interrupt occurred), it can be reset back high (i.e. cleared) by writing OxFF in
ReglnterruptSource (this will also clear corresponding bits in RegEventStatus register).
SX1503 also allows the interrupt to be cleared automatically when reading RegData register (Cf. RegAdvanced)

Example: We want to detect rising edge of 1/0[1] on SX1502 (NINT will go low).
1. We enable interrupt on I/0O[1] in ReglnterruptMask
= ReglnterruptMask =*XXXXXX0X"

2. We set edge sense for I/O[1] in RegSense
= RegSenseLow =“XXXX01XX"

4.7 Programmable Logic Functions (PLD)

The SX1501, SX1502 and SX1503 offer a unique fully programmable logic functions like a PLD to give more
flexibility and reduce external logic gates used for standard applications.

Since the whole truth table is fully programmable, the SX1501, SX1502, and SX1503 can implement
combinatory functions ranging from the basic AND/OR gates to the most complicated ones with up to four 3-tol
PLDs or two 3-to-2 PLDs which can also be externally cascaded if needed.

In all cases, any 10 not configured for PLD functionality retains its GPIO functionality while I/Os used by the PLD
have their direction automatically set accordingly.

Please note that while RegDir corresponding bits are ignored for PLD operation they may still be set to input to
access unused PLD inputs as normal GPI (PLD truth table can define some inputs to have no effect on PLD
output) and/or generate interrupt based on any of the PLD inputs or outputs bits.

4.7.1 SX1501

The SX1501 I/Os can be configured to provide any combinational 2-to-1 logic function using I/O[0-2] whilst
retaining GPIO capability on 1/0[3] OR provide a combinational 3-to-1 decode function using all 4 1/O ports.

00 GPIO GPIO GPIO GPIO
01 GPIO |PLD OUT| PLD IN | PLD IN
10 PLD OUT| PLDIN | PLDIN | PLD IN

Table 8 — SX1501 PLD Modes Settings
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472 SX1502

The SX1502 I/Os can be configured as per the SX1501, and can additionally be configured to provide a 2-to-1
logic function on 1/0O[4-6], 3-to-1 logic function on I/O[4-7], or 3-to-2 logic decode on I/O[0-4].

GPIO GPIO GPIO GPIO GPIO GPIO GPIO GPIO

GPIO GPIO GPIO GPIO GPIO [PLD OUT| PLDIN | PLDIN
00 10 GPIO GPIO GPIO GPIO |PLD OUT| PLDIN | PLDIN | PLD IN
00 11 GPIO GPIO GPIO |PLD OUT|PLD OUT| PLDIN | PLDIN | PLD IN
01 00 GPIO |PLDOUT| PLDIN | PLDIN | GPIO GPIO GPIO GPIO
01 01 GPIO |PLD OUT| PLDIN | PLDIN | GPIO |PLD OUT| PLD IN | PLD IN
01 10 GPIO |PELD OUT| PLDIN [ PEDIN |PLD OUT| PLDIN | PLDIN | PLD IN
01 11 GPIO GPIO GPIO |PLD OUT|PLD OUT| PLDIN | PLDIN | PLD IN
10 00 PLD OUT| PLDIN | PLDIN | PLDIN | GPIO GPIO GPIO GPIO
10 01 PLD OUT| PLDIN | PLDIN | PELDIN | GPIO |[PLD OUT| PLDIN | PLDIN
10 10 PLD OUT| PLDIN | PEDIN | PEDIN [PLD OUT| PLDIN | PLDIN | PLDIN
10 11 GPIO GPIO GPIO [PLD OUTI|PLD OUT| PLD IN | PLD IN | PLD IN

Table 9 — SX1502 PLD Modes Settings

4.7.3 SX1503
Each of the two I/O banks of the SX1503 I/Os can be configured as per the SX1502.

GPIO GPIO GPIO GPIO GPIO GPIO GPIO GPIO

GPIO GPIO GPIO GPIO GPIO [PLD OUT| PLDIN | PLDIN
00 10 GPIO GPIO GPIO GPIO |PLD OUT| PLDIN | PLDIN | PLD IN
00 11 GPIO GPIO GPIO |PLD OUT|PLD OUT| PLDIN | PLDIN | PLD IN
01 00 GPIO |PLDOUT| PLDIN | PLDIN | GPIO GPIO GPIO GPIO
01 01 GPIO |PLD OUT| PLDIN | PLDIN | GPIO |PLD OUT| PLD IN | PLD IN
01 10 GPIO |PED OUT| PLDIN [ PEDIN |PLD OUT| PLDIN | PLDIN | PLD IN
01 11 GPIO GPIO GPIO |PLD OUT|PLD OUT| PLDIN | PLDIN | PLD IN
10 00 PLD OUT| PLDIN | PLDIN | PLDIN | GPIO GPIO GPIO GPIO
10 01 PLD OUT| PLDIN | PLDIN | PEDIN | GPIO |PLD OUT| PLDIN | PLDIN
10 10 PLD OUT| PLDIN | PEDIN | PEDIN [PLD OUT| PLDIN | PLDIN | PLDIN
10 11 GPIO GPIO GPIO [PLD OUTI|PLD OUT| PLD IN | PLD IN | PLD IN

Table 10 — SX1503 PLD Modes Settings (Bank B)

GPIO GPIO GPIO GPIO GPIO GPIO GPIO GPIO

GPIO GPIO GPIO GPIO GPIO |PLD OUT| PLDIN | PLD IN
00 10 GPIO GPIO GPIO GPIO [PLDOUT| PLDIN | PLDIN | PLDIN
00 11 GPIO GPIO GPIO |PLD OUT|PLD OUT| PLDIN | PLDIN | PLD IN
01 00 GPIO |[PLDOUT| PLDIN | PLDIN | GPIO GPIO GPIO GPIO
01 01 GPIO [PLDOUT| PLDIN | PLDIN | GPIO |PLD OUT| PLDIN | PLD IN
01 10 GPIO [PLDOUT| PLDIN | PLDIN [PLD OUT| PLDIN | PLDIN | PLDIN
01 11 GPIO GPIO GPIO |PLD OUT|PLD OUT| PLDIN | PLDIN | PLD IN
10 00 PLD OUT| PLDIN | PLDIN | PLDIN | GPIO GPIO GPIO GPIO
10 01 PLD OUT| PLDIN | PLDIN | PLDIN | GPIO |[PLDOUT| PLDIN | PLD IN
10 10 PLD OUT| PLDIN | PLDIN | PEDIN |PLD OUT| PLDIN | PLDIN | PLD IN
10 11 GPIO GPIO GPIO [PLD OUT|PLD OUT| PLD IN | PLD IN | PLD IN

Table 11 — SX1503 PLD Modes Settings (Bank B)
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4.7.4 Tutorial

The generic method described in this paragraph can be applied to any of the SX1501, SX1502 or SX1503.
Example: We want to implement an AND gate between 1/0[0] and 10[1] on SX1502

1. Identify in the tables above the RegPLDMode setting to be programmed.
What we need corresponds to the second line of the SX1502 PLD Table => RegPLDMode = “xx00xx01”
2. Fill corresponding RegPLDTableX with the wanted truth table.
As mentioned in RegPLDMode description, using PLD 2-to-1 mode on 1/0[0-2] implies to fill the truth
table located in RegPLDTable0(3:0)

I/O[1] | I/O]0] 1/0[2]
0 0 [0\
0 1 [0] => RegPLDTable0 = 00000y
1 0 |0 ]
1 1 \1/
Rev 11 — 16" May 2012 www.semtech.com
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5 CONFIGURATION REGISTERS

5.1 SX1501 4-channel GPIO

Address | Name Description Default
0x00 RegData Data register 1111 1111
0x01 RegDir Direction register 1111 1111
0x02 RegPullUp Pull-up register 0000 0000
0x03 RegPullDown Pull-down register 0000 0000
0x05 ReglInterruptMask Interrupt mask register 1111 1111
0x07 RegSenselLow Sense register 0000 0000
0x08 ReglnterruptSource Interrupt source register 0000 0000
0x09 RegEventStatus Event status register 0000 0000
0x10 RegPLDMode PLD mode register 0000 0000
Ox11 RegPLDTable0 PLD truth table 0 0000 0000
0x13 RegPLDTable2 PLD truth table 2 0000 0000
0xAB RegAdvanced Advanced settings register 0000 0000

"BIlS SEt as oulput take "1 as derault vale.
Table 12 — SX1501 Configuration Registers Overview

Addr | Name Default | Bits | Description

0x00 | RegData OxFF 30 Write: Data to be output to the output-configured 10s
’ Read: Data seen at the 10s, independent of the direction configured.

0x01 RegDir OXFF Configures direction for each 10.
3:.0 0: 10 is configured as an output
1:10 is configured as an input

0x02 RegPullUp 0x00 Enables the pull-up for each 10
3:0 0 : Pull-up is disabled

1 : Pull-up is enabled

0x03 RegPullDown 0x00 Enables the pull-down for each 10
3.0 0 : Pull-down is disabled
1 : Pull-down is enabled

OXFF Configures which [input-configured] 10 will trigger an interrupt on NINT pin
3:0 0 : An event on this 10 will trigger an interrupt
1 : An event on this 10 will NOT trigger an interrupt

0x05 ReglnterruptMask

7:6 Edge sensitivity of 1/0[3] 00 : None
0x07 RegSenseLow 0x00 5:4 Edge sens?t?v?ty of 1/10[2] 01 R|S|_ng
3:2 Edge sensitivity of 1/0O[1] 10 : Falling
1:0 Edge sensitivity of 1/0[0] 11: Both
Interrupt source (from |Os set in ReglnterruptMask)
0 : No interrupt has been triggered by this 10
0x08 ReglnterruptSource 0x00 1:An interrupt' has been triggered by this IO (an event as configured in relevant
3:0 RegSense register occured).
Writing '1' clears the bit in ReglnterruptSource and in RegEventStatus.
When all bits are cleared, NINT signal goes back high.
0x09 0x00
Rev 11 — 16" May 2012 www.semtech.com
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Addr | Name Default | Bits | Description
RegEventStatus Event status of all I0s.

0 : No event has occured on this IO
1: An event has occured on this IO (an edge as configured in relevant RegSense
3:0 register occured).

Writing '1' clears the bit in RegEventStatus and in ReglnterruptSource if relevant.
If the edge sensitivity of the 10 is changed, the bit(s) will be cleared automatically

PLDMode

0x10 | RegPLDMode 0x00 00 : PLD disabled — Normal GPIO mode for 1/0[3:0]

1:0 01 : PLD 2-to-1 mode — I/O[2] is a decode of 1/0[1:0] as defined in RegPLDTable0
10 : PLD 3-to-1 mode — I/O[3] is a decode of I1/0[2:0] as defined in RegPLDTable2

11 : Not used
3 Value to be output on I/O[2] when 1/O[1:0] = 11
0x11 | RegPLDTable0 0x00 2 Value to be output on 1/0[2] when 1/O[1:0] = 10 Applies only when PLDMode is
1 Value to be output on I/0[2] when 1/O[1:0] = 01 set to PLD 2-to-1 mode
0 Value to be output on 1/O[2] when 1/0O[1:0] = 00
7 Value to be output on I/O[3] when I/0[2:0] = 111
6 Value to be output on I/O[3] when I/0[2:0] = 110
5 Value to be output on I/O[3] when I/0[2:0] = 101
4 Value to be output on I/O[3] when I/0[2:0] = 100 Applies only when PLDMode is
0x13 RegPLDTable2 0x00
e 3 Value to be output on 1/0[3] when 1/0[2:0] = 011 set to PLD 3-to-1 mode
2 Value to be output on I/O[3] when I/0[2:0] = 010
1 Value to be output on I/O[3] when I/0[2:0] = 001
0 Value to be output on I/O[3] when 1/0O[2:0] = 000
Boost Mode (Cf. §2.2.1)
OxAB | RegAdvanced 0x00 1 0: OFF

1: ON

Table 13 — SX1501 Configuration Registers Description

5.2 SX1502 8-channel GPIO

Address | Name Description Default
0x00 RegData Data register 1111 1111
0x01 RegDir Direction register 1111 1111
0x02 RegPullUp Pull-up register 0000 0000
0x03 RegPullDown Pull-down register 0000 0000
0x05 ReglnterruptMask Interrupt mask register 1111 1111
0x06 RegSenseHigh Sense register for 1/0[7:4] 0000 0000
0x07 RegSenselLow Sense register for 1/0[3:0] 0000 0000
0x08 ReglnterruptSource Interrupt source register 0000 0000
0x09 RegEventStatus Event status register 0000 0000
0x10 RegPLDMode PLD mode register 0000 0000
Ox11 RegPLDTable0 PLD truth table 0 0000 0000
0x12 RegPLDTablel PLD truth table 1 0000 0000
0x13 RegPLDTable2 PLD truth table 2 0000 0000
0x14 RegPLDTable3 PLD truth table 3 0000 0000
0x15 RegPLDTable4 PLD truth table 4 0000 0000
0xAB RegAdvanced Advanced settings register 0000 0000
"ETS SeTas OUlpUT Take "1™ 3 JeTaun vare.
Table 14 — SX1502 Configuration Registers Overview
Addr | Name Default | Bits | Description
000 | Regbata OFF | 70 | Rond: Data seen at the 105, indepandent of the iregtion corfigured.
Configures direction for each 10.
0x01 RegDir OXFF 7:0 0: 10 is configured as an output
1:10 is configured as an input
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Addr | Name Default | Bits | Description
Enables the pull-up for each 10
0x02 RegPullUp 0x00 7:0 0 : Pull-up is disabled

1 : Pull-up is enabled

Enables the pull-down for each 10
0x03 RegPullDown 0x00 7:0 0 : Pull-down is disabled
1 : Pull-down is enabled

Configures which [input-configured] 10 will trigger an interrupt on NINT pin

0x05 ReglnterruptMask OXFF 7:0 0 : An event on this 10 will trigger an interrupt
1 : An event on this 10 will NOT trigger an interrupt
7:6 Edge sensitivity of 1/0[7] 00 : None
n 5:4 Edge sensitivity of I/O[6] 01 : Rising
0x06 RegSenseHigh 0x00 :
9 9 3:2 Edge sensitivity of 1/O[5] 10 : Falling
1:0 | Edge sensitivity of /O[4] 11: Both
7:6 Edge sensitivity of 1/0[3] 00 : None
0X07 RegSenseLow 0X00 5:4 Edge senSfthfty of I/0[2] 01 R|S|_ng
3:2 Edge sensitivity of 1/O[1] 10 : Falling
1:0 | Edge sensitivity of /0[0] 11: Both

Interrupt source (from 10s set in ReglnterruptMask)

0 : No interrupt has been triggered by this 10

1: An interrupt has been triggered by this 10 (an event as configured in relevant
0x08 ReglInterruptSource 0x00 7:0 RegSense register occured).

Writing '1' clears the bit in ReglnterruptSource and in RegEventStatus
When all bits are cleared, NINT signal goes back high.

Event status of all 10s.

0 : No event has occured on this IO

1: An event has occured on this IO (an edge as configured in relevant RegSense
0x09 RegEventStatus 0x00 7:0 register occured).

Writing '1' clears the bit in RegEventStatus and in ReglnterruptSource if relevant.
If the edge sensitivity of the 10 is changed, the bit(s) will be cleared automatically

PLDModeHigh (applies to 1/0[7:4])

00 : PLD disabled — Normal GPIO mode for 1/0[7:4]

5:4 01 : PLD 2-to-1 mode — 1/O[6] is a decode of 1/0[5:4] as defined in RegPLDTable0
10 : PLD 3-to-1 mode — I/O[7] is a decode of 1/0[6:4] as defined in RegPLDTablel
11 : Reserved

0x10 | RegPLDMode 0x00
PLDModeLow (applies to 1/0[3:0])
00 : PLD disabled — Normal GPIO mode for 1/0[3:0]
1:0 01 : PLD 2-to-1 mode — I/O[2] @s a decode of I/0O[1:0] as def@ned @n RegPLDTable0
10 : PLD 3-to-1 mode — I/O[3] is a decode of 1/0[2:0] as defined in RegPLDTable2
11 : PLD 3-to-2 mode — I/0O[4:3] are decodes of 1/0[2:0] as defined in RegPLDTable3
and RegPLDTable4
7 Value to be output on 1/O[6] when 1/0[5:4] = 11 .
6 Value to be output on I/O[6] when 1/0[5:4] = 10 QElell\ig(?en}%gvmgnset t0 PLD 2-
5 Value to be output on 1/0[6] when 1/0[5:4] = 01 to-1 mode
ox11 RegPLDTable0 0x00 4 Value to be output on I/O[6] when 1/0[5:4] = 00
3 Value to be output on 1/0[2] when 1/O[1:0] = 11 .
2 Value to be output on I/O[2] when 1/0O[1:0] = 10 ngDlll\ﬁg(?ean(l)\va?seget to PLD 2-
1 Value to be output on 1/0[2] when 1/0[1:0] = 01 to-1 mode
0 Value to be output on I/O[2] when 1/0[1:0] = 00
7 Value to be output on I/O[7] when 1/0[6:4] = 111
6 Value to be output on I/O[7] when 1/0O[6:4] = 110
5 Value to be output on I/O[7] when 1/0[6:4] = 101 Aplies only when
0x12 | RegPLDTablel 0X00 4 | Value to be output on /O[7] when 1/O[6:4] = 100 PEpDModeH);gh is set to PLD 3-
3 Value to be output on I/O[7] when 1/0[6:4] = 011 to-1 mode
2 Value to be output on I/O[7] when 1/0[6:4] = 010
1 Value to be output on I/O[7] when 1/0[6:4] = 001
0 Value to be output on I/O[7] when 1/0O[6:4] = 000
0x13 RegPLDTable2 0x00 7 Value to be output on I/O[3] when I/0[2:0] = 111 Applies only when
6 Value to be output on 1/0[3] when 1/0[2:0] = 110 PLDModeLow is set to PLD 3-
5 | Value to be output on 1/0[3] when 1/0[2:0] = 101 to-1 mode
4 Value to be output on I/O[3] when 1/0O[2:0] = 100
3 Value to be output on I/O[3] when 1/0[2:0] = 011
2 Value to be output on I/O[3] when 1/0[2:0] = 010
1 Value to be output on I/O[3] when 1/0[2:0] = 001
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Addr | Name Default | Bits | Description

0 Value to be output on 1/O[3] when 1/0O[2:0] = 000

7 Value to be output on I/O[4] when 1/0O[2:0] = 111

6 Value to be output on 1/O[4] when 1/0[2:0] = 110

5 Value to be output on I/O[4] when 1/0[2:0] = 101 Applies only when
0x14 | RegPLDTable3 0x00 4 | Value to be output on I/O[4] when I/0[2.0] = 100 PLDModeLow is set to PLD 3-

3 Value to be output on I/O[4] when 1/0[2:0] = 011 t0-2 mode

2 Value to be output on 1/O[4] when 1/0[2:0] = 010

1 Value to be output on I/O[4] when 1/0[2:0] = 001

0 Value to be output on 1/O[4] when 1/0O[2:0] = 000

7 Value to be output on I/O[3] when I/0[2:0] = 111

6 Value to be output on I/O[3] when 1/0[2:0] = 110

5 Value to be output on I/O[3] when 1/0[2:0] = 101 Applies only when
0x15 | RegPLDTable4 0x00 4 | Value to be output on I/O[3] when I/0[2.0] = 100 PLDModeLow is set to PLD 3-

3 Value to be output on I/O[3] when 1/0[2:0] = 011 t0-2 mode

2 Value to be output on 1/O[3] when 1/0[2:0] = 010

1 Value to be output on I/O[3] when 1/0[2:0] = 001

0 Value to be output on 1/O[3] when 1/0[2:0] = 000

Boost Mode (Cf. §2.2.1)
OxAB | RegAdvanced 0x00 1 0: OFF
1: ON

Table 15 — SX1502 Configuration Registers Description

5.3 SX1503 16-channel GPIO

BIts set as OUEPUE Take "1 as deraun valie.

Address | Name Description Default
0x00 RegDataB Data register for Bank B 1/0[15:8] 11111111
0x01 RegDataA Data register for Bank A 1/0[7:0] 11111111
0x02 RegDirB Direction register for Bank B I/O[15:8] 1111 1111
0x03 RegDirA Direction register for Bank A I/O[7:0] 1111 1111
0x04 RegPullUpB Pull-up register for Bank B 1/0[15:8] 0000 0000
0x05 RegPullUpA Pull-up register for Bank A 1/0[7:0] 0000 0000
0x06 RegPullDownB Pull-down register for Bank B 1/0[15:8] 0000 0000
0x07 RegPullDownA Pull-down register for Bank A I/O[7:0] 0000 0000
0x08 ReglnterruptMaskB Interrupt mask register for Bank B I/O[15:8] 1111 1111
0x09 ReglnterruptMaskA Interrupt mask register for Bank A I/O[7:0] 1111 1111
Ox0A RegSenseHighB Sense register for [/0[15:12] 0000 0000
0x0B RegSenseHighA Sense register for 1/0[7:4] 0000 0000
0x0C RegSenselLowB Sense register for 1/0[11:8] 0000 0000
0x0D RegSenselLowA Sense register for 1/0[3:0] 0000 0000
OX0E ReglnterruptSourceB Interrupt source register for Bank B 1/0[15:8] 0000 0000
OxOF ReglnterruptSourceA Interrupt source register for Bank A 1/O[7:0] 0000 0000
0x10 RegEventStatusB Event status register for Bank B 1/O[15:8] 0000 0000
Ox11 RegEventStatusA Event status register for Bank A I/O[7:0] 0000 0000
0x20 RegPLDModeB PLD mode register for Bank B I/O[15:8] 0000 0000
0x21 RegPLDModeA PLD mode register for Bank A /O[7:0] 0000 0000
0x22 RegPLDTableOB PLD truth table O for Bank B 1/0[15:8] 0000 0000
0x23 RegPLDTableOA PLD truth table O for Bank A 1/0[7:0] 0000 0000
0x24 RegPLDTable1lB PLD truth table 1 for Bank B 1/0[15:8] 0000 0000
0x25 RegPLDTable1lA PLD truth table 1 for Bank A 1/0[7:0] 0000 0000
0x26 RegPLDTable2B PLD truth table 2 for Bank B 1/0[15:8] 0000 0000
0x27 RegPLDTable2A PLD truth table 2 for Bank A 1/0[7:0] 0000 0000
0x28 RegPLDTable3B PLD truth table 3 for Bank B 1/0[15:8] 0000 0000
0x29 RegPLDTable3A PLD truth table 3 for Bank A 1/0[7:0] 0000 0000
Ox2A RegPLDTable4B PLD truth table 4 for Bank B 1/0[15:8] 0000 0000
0x2B RegPLDTable4A PLD truth table 4 for Bank A 1/0[7:0] 0000 0000
O0XAD RegAdvanced Advanced settings register 0000 0000

Table 16 — SX1503 Configuration Registers Overview

[ Addr | Name

| Default | Bits |

Description
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Addr | Name Default | Bits Description
. Write: Data to be output to the output-configured 10s
. RigloaElE OxFF 70 Read: Data seen at the 10s, independent of the direction configured.
. Write: Data to be output to the output-configured 10s
. RIEgDRIEA OxFF 70 Read: Data seen at the 10s, independent of the direction configured.
Configures direction for each 10.
0x02 RegDirB OXFF 7:0 0: 10 is configured as an output
1:10 is configured as an input
Configures direction for each 10.
0x03 RegDirA OxFF 7:0 0 : 10 is configured as an output
1:10 is configured as an input
Enables the pull-up for each 10
0x04 RegPullUpB 0x00 7:0 0 : Pull-up is disabled
1 : Pull-up is enabled
Enables the pull-up for each 10
0x05 | RegPullUpA 0x00 7:0 0 : Pull-up is disabled
1: Pull-up is enabled
Enables the pull-down for each 10
0x06 RegPullDownB 0x00 7:0 0 : Pull-down is disabled
1 : Pull-down is enabled
Enables the pull-down for each 10
0x07 | RegPullDownA 0x00 7:0 0 : Pull-down is disabled
1 : Pull-down is enabled
Configures which [input-configured] 10 will trigger an interrupt on NINT pin
0x08 ReglnterruptMaskB OXFF 7:0 0 : An event on this 10 will trigger an interrupt
1 : An event on this 10 will NOT trigger an interrupt
Configures which [input-configured] 10 will trigger an interrupt on NINT pin
0x09 ReglnterruptMaskA OxFF 7:0 0 : An event on this IO will trigger an interrupt
1: An event on this 10 will NOT trigger an interrupt
7:6 Edge sensitivity of 1/0O[15] 00 : None
0x0A | RegSenseHighs 0x00 5:4 Edge sens?t?v?ty of 1/0[14] 01 Rls”|_ng
3:2 Edge sensitivity of 1/0[13] 10 : Falling
10 | Edge sensitivity of I/O[12] 11: Both
7:6 Edge sensitivity of 1/0[7] 00 : None
0x0B | RegSenseHighA 0x00 5:4 Edge sensitivity of 1/0[6] 01 Rising
3:2 | Edge sensitivity of 1/0[5] 10: Falling
1:0 Edge sensitivity of 1/0[4] 11 : Both
7:6 Edge sensitivity of 1/0[11] 00 : None
0x0C | RegSenseLows 0X00 5.4 Edge sensitivity of 1/0[10] 01 : Rising
3:2 Edge sensitivity of 1/0[9] 10 Falling
10 | Edge sensitivity of /0[8] 11: Both
7:6 Edge sensitivity of 1/0[3] 00 : None
0x0D | RegSenseLowA 0x00 5:4 Edge sens!t!v!ty of 1/0[2] 01 R|S|_ng
3:2 Edge sensitivity of 1/O[1] 10 : Falling
1:0 | Edge sensitivity of I/O[0] 11: Both
Interrupt source (from 10s set in ReglnterruptMaskB)
0 : No interrupt has been triggered by this 10
1: An interrupt has been triggered by this 10 (an event as configured in relevant
Ox0E ReglnterruptSourceB 0x00 7:0 RegSense register occured).
Writing '1' clears the bit in ReglnterruptSourceB and in RegEventStatusB
When all bits of both ReglnterruptSourceA/B are cleared, NINT signal goes back high.
Interrupt source (from 10s set in ReglinterruptMaskA)
0 : No interrupt has been triggered by this 10
1: An interrupt has been triggered by this 10 (an event as configured in relevant
OxOF ReglnterruptSourceA 0x00 7:0 RegSense register occured).
Writing '1' clears the bit in ReglnterruptSourceA and in RegEventStatusA
When all bits of both ReglnterruptSourceA/B are cleared, NINT signal goes back high.
Event status of all 10s.
0 : No event has occured on this IO
1: An event has occured on this 10 (an edge as configured in relevant RegSense
0x10 RegEventStatusB 0x00 7:0 register occured).

Writing '1' clears the bit in RegEventStatusB and in ReglnterruptSourceB if relevant.
If the edge sensitivity of the 10 is changed, the bit(s) will be cleared automatically
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Addr | Name Default | Bits Description
Event status of all I0s.
0 : No event has occured on this 1O
1: An event has occured on this IO (an edge as configured in relevant RegSense
0x11 RegEventStatusA 0x00 7:0 register occured).
Writing '1' clears the bit in RegEventStatusA and in ReglnterruptSourceA if relevant.
If the edge sensitivity of the 10 is changed, the bit(s) will be cleared automatically
PLDModeHighB (applies to 1/0[15:12])
00 : PLD disabled — Normal GPIO mode for 1/0[15:12]
5:4 01 : PLD 2-to-1 mode — I/O[14] is a decode of I/0[13:12] as defined in RegPLDTable0B
10 : PLD 3-to-1 mode — I/0[15] is a decode of 1/0[14:12] as defined in RegPLDTablel1B
11 : Reserved
0x20 RegPLDModeB 0x00
PLDModeLowB (applies to 1/0O[11:8])
00 : PLD disabled — Normal GPIO mode for 1/0[11:8]
1:0 01 : PLD 2-to-1 mode — I/O[10] is a decode of 1/0[9:8] as defined in RegPLDTable0B
' 10 : PLD 3-to-1 mode — 1/0O[11] is a decode of 1/0[10:8] as defined in RegPLDTable2B
11 : PLD 3-to-2 mode — I/0[12:11] are decodes of 1/0[10:8] as defined in
RegPLDTable3B and RegPLDTable4B
PLDModeHighA (applies to 1/0[7:4])
00 : PLD disabled — Normal GPIO mode for 1/0[7:4]
5:4 01 : PLD 2-to-1 mode — I/O[6] is a decode of 1/0[5:4] as defined in RegPLDTable0A
10 : PLD 3-to-1 mode — I/O[7] is a decode of 1/0[6:4] as defined in RegPLDTable1lA
11 : Reserved
0x21 RegPLDModeA 0x00
PLDModeLowA (applies to 1/0[3:0])
00 : PLD disabled — Normal GPIO mode for I/0[3:0]
1:0 01 : PLD 2-to-1 mode — I/O[2] is a decode of 1/0[1:0] as defined in RegPLDTable0A
’ 10 : PLD 3-to-1 mode — I/O[3] is a decode of I/0[2:0] as defined in RegPLDTable2A
11 : PLD 3-to-2 mode - 1/0[4:3] are decodes of I/0[2:0] as defined in RegPLDTable3A
and RegPLDTable4A
7 Value to be output on 1/0[14] when I/O[13:12] = 11 ADpli v wh
o1 = pplies only when
6 Value to be output on 1/0[14] when I/0[13:12] = 10 PLDModeHighB is set to PLD
5 Value to be output on I/O[14] when 1/0[13:12] = 01 2-to-1 mode
0x22 RegPLDTable0B 0X00 4 Value to be output on 1/0[14] when I/0[13:12] = 00
3 Value to be output on 1/0[10] when 1/0[9:8] = 11 Appli v wh
o1 — pplies only when
2 Value to be output on I/O[10] when I/0[9:8] = 10 PLDModeLowB is set to PLD
1 Value to be output on 1/O[10] when 1/0[9:8] = 01 2-to-1 mode
0 Value to be output on 1/O[10] when I/0[9:8] = 00
7 Value to be output on 1/0[6] when 1/0[5:4] = 11 Appli v wh
T pplies only when
6 Value to be output on 1/O[6] when 1/0[5:4] = 10 PLDModeHighA is set to PLD
5 Value to be output on I/O[6] when 1/0[5:4] = 01 2-to-1 mode
0x23 RegPLDTable0A 0X00 4 Value to be output on 1/O[6] when 1/O[5:4] = 00
3 Value to be output on 1/0[2] when I/0[1:0] = 11 Appli v wh
01 = pplies only when
2 Value to be output on 1/O[2] when 1/0O[1:0] = 10 PLDModeLowA is set to PLD
1 Value to be output on I/O[2] when 1/0[1:0] = 01 2-to-1 mode
0 Value to be output on 1/O[2] when 1/O[1:0] = 00
7 Value to be output on I/O[15] when 1/0[14:12] = 111
6 Value to be output on I/O[15] when I/0[14:12] = 110
5 Value to be output on 1/0[15] when 1/0[14:12] = 101 ADDli v wh
o1 = pplies only when
0x24 | RegPLDTable1B 0x00 4 | Value to be output on I/O[15] when l/O[14:12] = 100 _| 5 h\6deHighB is set to PLD
3 Value to be output on I/O[15] when 1/0[14:12] = 011 3-to-1 mode
2 Value to be output on I/O[15] when 1/0[14:12] = 010
1 Value to be output on I/O[15] when 1/0[14:12] = 001
0 Value to be output on 1/O[15] when I/0[14:12] = 000
7 Value to be output on I/O[7] when 1/0[6:4] = 111
6 Value to be output on I/O[7] when 1/0[6:4] = 110
5 Value to be output on I/O[7] when 1/0[6:4] = 101 ADpli v wh
T pplies only when
0x25 | RegPLDTable1A 0x00 4 | Value to be output on I/O[7] when /O[6:4] = 100 PLDModeHighA is set to PLD
3 Value to be output on I/O[7] when 1/0[6:4] = 011 3-to-1 mode
2 Value to be output on I/O[7] when 1/0[6:4] = 010
1 Value to be output on I/O[7] when 1/0[6:4] = 001
0 Value to be output on I/O[7] when 1/0[6:4] = 000
0x26 RegPLDTable2B 0x00 7 Value to be output on 1/0O[11] when I/O[10:8] = 111 Applies only when
6 Value to be output on I/O[11] when I/O[10:8] = 110 PLDModeLowB is set to PLD
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Addr

Name

Default

Bits

Description

[¢)]

Value to be output on I/O[11] when I/0[10:8] = 101

Value to be output on I/O[11] when 1/0[10:8] = 100

Value to be output on I/O[11] when I/0[10:8] = 011

Value to be output on I/O[11] when 1/0[10:8] = 010

Value to be output on I/O[11] when I/0[10:8] = 001

Value to be output on I/O[11] when 1/0[10:8] = 000

3-to-1 mode

0x27

RegPLDTable2A

0x00

Value to be output on I/O[3] when 1/0[2:0] = 111

Value to be output on I/O[3] when 1/0[2:0] = 110

Value to be output on I/O[3] when 1/0[2:0] = 101

Value to be output on I/O[3] when 1/0O[2:0] = 100

Value to be output on I/O[3] when 1/0[2:0] = 011

Value to be output on I/O[3] when 1/0[2:0] = 010

Value to be output on 1/O[3] when 1/0[2:0] = 001

Value to be output on I/O[3] when 1/0O[2:0] = 000

Applies only when
PLDModeLowA is set to PLD
3-to-1 mode

0x28

RegPLDTable3B

0x00

Value to be output on I/O[11] when I/0[10:8] = 111

Value to be output on I/O[11] when 1/0[10:8] = 110

Value to be output on I/O[11] when I/0[10:8] = 101

Value to be output on I/O[11] when 1/0[10:8] = 100

Value to be output on I/O[11] when I/0[10:8] = 011

Value to be output on I/O[11] when 1/0[10:8] = 010

Value to be output on I/O[11] when I/0[10:8] = 001

Value to be output on I/O[11] when 1/0[10:8] = 000

Applies only when
PLDModeLowB is set to PLD
3-to-2 mode

0x29

RegPLDTable3A

0x00

Value to be output on I/O[3] when 1/0[2:0] = 111

Value to be output on I/O[3] when 1/0[2:0] = 110

Value to be output on I/O[3] when 1/0[2:0] = 101

Value to be output on I/O[3] when 1/0[2:0] = 100

Value to be output on I/O[3] when 1/0[2:0] = 011

Value to be output on I/O[3] when 1/0[2:0] = 010

Value to be output on I/O[3] when 1/0[2:0] = 001

Value to be output on I/O[3] when 1/0O[2:0] = 000

Applies only when
PLDModeLowA is set to PLD
3-to-2 mode

Ox2A

RegPLDTable4B

0x00

Value to be output on I/O[12] when I/0[10:8] = 111

Value to be output on I/O[12] when 1/0[10:8] = 110

Value to be output on I/0[12] when I/0[10:8] = 101

Value to be output on I/O[12] when 1/0[10:8] = 100

Value to be output on 1/O[12] when I/0[10:8] = 011

Value to be output on I/O[12] when 1/0[10:8] = 010

Value to be output on I/0[12] when I/0[10:8] = 001

Value to be output on I/O[12] when 1/0[10:8] = 000

Applies only when
PLDModeLowB is set to PLD
3-to-2 mode

0x2B

RegPLDTable4A

0x00

Value to be output on I/O[4] when 1/0[2:0] = 111

Value to be output on I/O[4] when 1/0O[2:0] = 110

Value to be output on 1/O[4] when 1/0[2:0] = 101

Value to be output on I/O[4] when 1/0O[2:0] = 100

Value to be output on 1/O[4] when 1/0[2:0] = 011

Value to be output on I/O[4] when 1/0O[2:0] = 010

Value to be output on 1/O[4] when 1/0[2:0] = 001

OlRr[INvIw|~|O|o (N[O |RIN|w|A~lO|O|IN|O(RINVIW|A || |N]JO PRI~ N|O|RINV|W|A™ (OO |N]O R (NIW]A

Value to be output on 1/O[4] when 1/0O[2:0] = 000

Applies only when
PLDModeLowA is set to PLD
3-to-2 mode

OxAD

RegAdvanced

0x00

Autoclear NINT on RegData read (Cf. 84.6)

0: OFF.RegInterruptSource must be manually cleared directly or via RegEventStatus
1: ON.ReglnterruptSource is automatically cleared when RegDataB or RegDataA is read

Boost Mode (Cf. §2.2.1)
0: OFF
1: ON
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6 APPLICATION INFORMATION

6.1 Typical Application Circuit

3.3V SX1502
VDDM vcel
/o[0]
L /011

Host Lo D D
controlle r LA I/0[2]
/0 Bd---=- >l NRESET VOISl
i VCC2
sCcL l———@——>[1J scL 1/0[4]
! /o5
: Vorel
<_|—'_>
SDA B¢ I3 SDA VO[7]
/o EQ‘O —LJ ADDR

E NINT

: GND

X
1
____ Optional (depends,

on the application)!

Figure 12 - Typical Application Schematic

6.2 Typical LED Operation

Typical LED operation is described below. The LED is usually connected to a high voltage (VBAT) to take
advantage of the high sink current of the 1/0 and to accommodate high LED threshold voltages (VLED).

VCCx  VBAT
VCCx ﬂTVLED*

SX1501/2/3 R

10x
1oL

"LED colour/technology dependent

Figure 13 — Typical LED Operation

Important:
% VCCx must exceed VBAT-VLED (VCCx = VBAT is recommended) else the LED will never be
completely OFF
“ R must be calculated for IOL not to exceed its max spec (Cf. Table 5)

6.2.1 LED ON/OFF Control

RegDir[x] RegData[x]
LED ON 0" (Output) 0
LED OFF “1”

Table 18 — LED ON/OFF Control
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6.2.2 LED Intensity Control

When the max IOL spec is not enough it is possible to drive simultaneously multiple 1/0s connected together
hence increasing the total sink capability.
Example: on an SX1502, by driving an LED with both 10[2] and IO[3] one can sink up to 24+24 =48mA.

Driving an LED with multiple 1/0Os can also be used to implement more intensity steps for the LED.

Example: with two 1/0Os capable of sinking each 24mA the LED can sink a total of OmA (no I/O set to “0”), 24mA
(one I/O set to “0”) or 48mA (both 1/Os set to “0”") => 3 LED intensity steps ( 4 steps with 3 I/Os, 5 steps with 4
I/Os, etc)

6.3 Keypad Implementation
SX1501, SX1502, and SX1503 can be used to implement keypad applications up to 8x8 matrix (i.e. 64 keys)

Example: We want to implement a 4x4matrix keypad on SX1502

SX1502 *Q

107

106

105

Il
Inlsl'sl's
Inlle

=
PEEl]

104

103

102

101

10[7-0] as inputs with internal pull-ups enabled ‘

Figure 14 — 4x4 keypad connection to SX1502

1. Setall I/Os as inputs with internal pull-up (RegDir = 0xFF, RegPullUp = OxFF)

2. Set NINT to be triggered on any IO’s falling edge (ReglnterruptMask = 0x00, RegSenseHigh = OxAA,
RegSenselLow = 0xAA)

3. When NINT goes low read RegData (or ReglinterruptSource) to know the X:Y coordinates of the button
which has been pressed.

4. Clear NINT (ReglinterruptSource = OxFF, can be done automatically on SX1503 depending on
RegAdvanced setting)

5. Restart from point 3

6.4 Level Shifter Implementation Hints

Because of their I/O banks with independent supply voltages between 1.2V and 5.5V, the SX1502 and SX1503
can be easily used to perform level shifting of signals from one I/O bank to an other (uC reads I/O from one I/O
bank and sends it back to the other I/0O bank)

This can save significant BOM cost in a final application where only a few slow signals need to be level-shifted.
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7 PACKAGING INFORMATION

7.1 QFN-UT 20-pin Outline Drawing
QFN-UT 20-pin, 3 x 3 mm, 0.4 mm pitch

DU  J—— E DIMENSIONS

| DIM INCHES MILLIMETERS
MIN INOM|MAX]| MIN INOM]MAX
pe A 020 - [o024]050] - 060
_/ A1 |.000] - |.002]0.00] - [0.05

AZ (.006) (0.152)
PIN 1 E b _|.006 ] .008 [ .010 | 0.15 | 0.20 [ 0.25
INDICATOR D |.114 | 118 .122 [ 2.90 | 3.00 | 3.10
(LASER MARK) D1 | .061 | .067 | .071 | 1.55 | 1.70 | 1.80
E | 114 | 118 | .122 | 2.90 | 3.00 | 3.10
E1 | .061].067 | .071 ] 1.55 | 1.70 | 1.80

B 016 BSC. 0.40 BSC
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NOTES:

1. CONTROLLING DIMENSIONS ARE IN MILLIMETERS (ANGLES IN DEGREES).
2. COPLANARITY APPLIES TO THE EXPOSED PAD AS WELL AS THE TERMINALS.
3. DAPIS 1.90 x 1.90mm.

Figure 15 - Packaging Information — QFN-UT 20-pin Outline Drawing

7.2  QFN-UT 20-pin Land Pattern

a—— K —]
R I _— DIMENSIONS
i U U D [ DIM[ INCHES |MILLIMETERS
T—% — c (114) (2.90)
& —) — : G 083 2.10
U ) + — G H .067 1.70
| — — K 067 1.70
= = 1 P 016 040
A D D v R 004 0.10
A X 008 0.20
o] |—— } Y 031 0.80
P z 146 3.70
NOTES:

1. CONTROLLING DIMENSIONS ARE IN MILLIMETERS (ANGLES IN DEGREES).

2. THIS LAND PATTERN IS FOR REFERENCE PURPOSES ONLY.
CONSULT YOUR MANUFACTURING GROUP TO ENSURE YOUR
COMPANY'S MANUFACTURING GUIDELINES ARE MET.

3. THERMAL VIAS IN THE LAND PATTERN OF THE EXPOSED PAD
SHALL BE CONNECTED TO A SYSTEM GROUND PLANE.
FAILURE TO DO SO MAY COMPROMISE THE THERMAL AND/OR
FUNCTIONAL PERFORMANCE OF THE DEVICE.

Figure 16 - Packaging Information — QFN-UT 20-pin Land Pattern
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7.3  QFN-UT 28-pin Outline Drawing
QFN-UT 28-pin, 4 x 4 mm, 0.4 mm pitch

DIMENSIONS
D —»] DIM INCHES MILLIMETERS
. E MIN INOM|MAX| MIN [NOM[MAX
A [.020] - [024]|050| - [0.60
5 A1 .000 - |o01|000] - [o.02
- A2 (.006) (0.152)
PIN1—"] r b | .006 [.008 [ 010 [ 0.15 [ 0.20 [ 0.25
INDICATOR E D | .154 | .157 | 161 | 3.90 | 4.00 | 4.10
(LASER MARK) D1 | .100 | .104 | 108 | 2.55 | 2.65 | 2.75
E | 154 | .157 | 161 | 3.90 | 4.00 | 4.10
l E1 | .100 | .104 | 108 | 2.55 | 2.65 | 2.75
e 016 BSC 0.40 BSC
L [.012].016 ] .020 ] 0.30 [ 0.40 [ 0.50
N 28 28
{ A2 aaa 003 0.08
- bbb .004 0.10

4 000000 0= SEATING
~laaalc * J f PLANE
A1

LxN

—=| Df2 [© [bbo®[C[A[B]

NOTES:
1. CONTROLLING DIMENSIONS ARE IN MILLIMETERS (ANGLES IN DEGREES).
2. COPLANARITY APPLIES TO THE EXPOSED PAD AS WELL AS THE TERMINALS,

Figure 17 - Packaging Information — QFN-UT 28-pin Outline Drawing

7.4  QFN-UT 28-pin Land Pattern

|——K —{
_— DIMENSIONS
I][H:“]I]U—_ DIM INCHES MILLIMETERS

) — C (.156) (3.95)

— —
1 [ — G 122 3.10
© H = + = 6 z H 104 2.65
‘ = = K 04 2.65
— —= P 016 0.40
1 H I] [| |:| I] E—— X 1008 0.20
9 Y 033 0.85
X | f Z 189 4.80

P

NOTES:

1. CONTROLLING DIMENSIONS ARE IN MILLIMETERS (ANGLES IN DEGREES).
2. THIS LAND PATTERN IS FOR REFERENCE PURPOSES ONLY.
CONSULT YOUR MANUFACTURING GROUP TO ENSURE YOUR
COMPANY'S MANUFACTURING GUIDELINES ARE MET.
3. THERMAL VIAS IN THE LAND PATTERN OF THE EXPOSED PAD
SHALL BE CONNECTED TO A SYSTEM GROUND PLANE.
FAILURE TO DO SO MAY COMPROMISE THE THERMAL AND/OR
FUNCTIONAL PERFORMANCE OF THE DEVICE.

4. SQUARE PACKAGE-DIMENSIONS APPLY IN BOTH X AND Y DIRECTIONS.

Figure 18 - Packaging Information — QFN-UT 28-pin Land Pattern
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The soldering reflow profile for the SX1501, SX1502 and SX1503 is described in the standard IPC/JEDEC J-
STD-020C. For detailed information please go to http://www.jedec.org/download/search/jstd020c.pdf

Profile Feature

Sn-Pb Eutectic Assembly

Ph-Free Assembly

Average Ramp-Up Rate
(T8max 10 TP)

3 °Cl/second max.

3° C/second max.

Preheat
Temperature Min (Ts,,n)
Temperature Max (TSmayx)
Time (t8n 10 tSmax)

100 °C
150 °C
60-120 seconds

150 °C
200 °C
60-180 seconds

Time maintained above:

—~ Temperature (T,) 183 °C 217 °C
- Time (1) 60-150 seconds 60-150 seconds
Peak/Classification Temperature (Tp) See Table 4.1 See Table 4.2

Time within 5 °C of actual Peak
Temperature (tp)

10-30 seconds

20-40 seconds

Ramp-Down Rate

6 °C/second max.

6 °C/second max.

Time 25 °C to Peak Temperature

6 minutes max.

8 minutes max.

Note 1: All temperatures refer to topside of the package, measured on the package body surface.

th > = e
Tpk Critical Zone
T toTp
i
2
g ---------
Q. Tsmin /—'
=
[\F]
I"""" .y
Preheat
25
k< t 25°C to Peak >

Time —>

IPC-020c-5-1

Figure 19 - Classification Reflow Profile (IPC/JEDEC J-STD-020C)
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