SLG7RN45689
leNESAS GreenPAK ™

Supervisor - Reset

General Description Pin Configuration
Dialog SLG4L45689 is alow power and small form

device. The SoC is housed in a 2mm x 3mm w
STQFN package which is optimal for using with > Z 2
small devices. B EI
25y
moo
Features 0 & &
* Low Power Consumption VDD []1 2u0 |1_9| Id 17 ] NC
* Pb - Free / RoHS Compliant
« Halogen - Free EN_VSUPR []2 16 ] sw3_1
« STQFN - 20 Package MANUAL_RT_RST N [13 g 15 [ sws a
E_PERST_N[]4 § 14 [] sPI_GPIO_RT_RST
-
Output summ ary P8330_RST_N|[15 (j_') 13[] 12c_GPIO_RT_RST
1 Output - Push Pull 1X VDD3P3[16 ® 12 sPI_GPIO_EP_RST
2 Outputs - Push Pull 2X Touch_Switch [J7 g g 49 11§ GND
mEREN
S 3B STQFN-20
- (Top View)
l'IJI
o
[a
ol
O
Y
SLG7RN45689 DS r013 RENESAS Rev 0.13

SLG7RN45689 GP_r003 Pre“m'nary Revised March 22, 2023



RENES SLG7RN45689

Supervisor - Reset

Block Diagram
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Pin Configuration

Pin # Pin Name Type Pin Description Flir:et;;rlilr

1 VDD PWR Supply Voltage -
2 EN_VSUPR Digital Input Digital Input without Schmitt trigger floating
3 MANUAL RT RST N Digital Input Digital Input without Schmitt trigger 10kQ pullup
4 E_PERST_N Digital Input Digital Input without Schmitt trigger 10kQ pullup
5 P8330_RST_N Digital Input Digital Input without Schmitt trigger 10kQ pullup
6 VDD3P3 Analog Input/Output Analog Input/Output 1MQ pulldown
7 Touch_Switch Digital Input Digital Input without Schmitt trigger 10kQ pullup
8 SCL Digital Input Digital Input without Schmitt trigger floating
9 SDA Digital Input Digital Input without Schmitt trigger floating
10 I2C_GPIO_EP_RST Digital Input Low Voltage Digital Input 10kQ pulldown
11 GND GND Ground --
12 SPI_GPIO_EP_RST Digital Input Low Voltage Digital Input 10kQ pulldown
13 I2C_GPIO_RT_RST Digital Input Low Voltage Digital Input 10kQ pulldown
14 SPI_GPIO_RT_RST Digital Input Low Voltage Digital Input 10kQ pulldown
15 SwW3 4 Digital Input Digital Input without Schmitt trigger 10kQ pullup
16 Sw3 1 Digital Input Digital Input without Schmitt trigger 10kQ pullup
17 NC - Keep Floating or Connect to GND -
18 SPI_EE_ENABLE Digital Output Push Pull 1X floating
19 RT PERST N Digital Output Push Pull 2X floating
20 S PERST N Digital Output Push Pull 2X floating

Ordering Information

Part Number Package Type
SLGA4L45689V 20-pin STOFN
SLG4L45689VTR 20-pin STOFN - Tape and Reel (3k units)
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Absolute Maximum Conditions

Parameter Min. Max. Unit
Supply Voltage on VDD relative to GND -0.5 7 \Y
DC Input Voltage GND -0.5vV | vDD + 0.5V V
Maximum Average or DC Current Push-Pull 1x - 11 mA
(Through pin) Push-Pull 2x - 16
Current at Input Pin -1.0 1.0 mA
Input leakage (Absolute Value) - 1000 nA
Storage Temperature Range -65 150 °C
Junction Temperature -- 150 °C
ESD Protection (Human Body Model) 2000 -- \
ESD Protection (Charged Device Model) 1300 -- V
Moisture Sensitivity Level 1
Electrical Characteristics
Symbol Parameter Condition/Note Min. Typ. Max. Unit
o) Supply Voltage 3 3.3 3.6 V
Ta Operating Temperature -40 25 85 ° C
Cvop Capacitor Value at VDD -- 0.1 -- uF
Ci Input Capacitance -- 4 -- pF
lo Quiescent Current ?L?Satg]pms and floating -- 43 -- HA
Maximal Voltage Applied to
Vo any PIN in High-Impedance - - VDD Vv
State
Maximum Average or DC T, =85°C - - 45 mA
lvoo Current Through VDD Pin _ o
(Per chip side, see Note 2) T =110°C - - 22 mA
Maximum Average or DC T, =85°C - -- 86 mA
lenD Current Through GND Pin _ o
(Per chip side?see Note 2) T, =110°C B B 41 mA
Logic Input at VDD=3.3V 1.81 - VDD \
ViH HIGH-Level Input Voltage Low-Level Logic Input at
VDD=3.3V 1.06 - vDD \%
Logic Inputat VDD=3.3V 0 -- 1.31 \
Vi LOW-Level Input Voltage Low-Level Logic Input at 0 _ 0.67 v
VDD=3.3V )
Push;PuII 1X, lon=3mA, at 27 3.12 _ v
VDD=3.3V
Von HIGH-Level Output Voltage Push-Pull 2X_ lon=3mA. al o ) y
VDD=3.3V ’ ) B
Push;PuII 1X, lo.=3mA, at _ 0.13 0.23 v
\Y; LOW-Level Output Voltage VDD=3.3v
o P 20€  "Push-Pull 2X, lo=3mA, at B 0.06 011 v
VDD=3.3V ' '
Push-Pull 1X, Von=2.4V, at
o I(ﬂl\:GH-Ii;avel Output Current \F<DDh=s.3”v2 ____ 6.05 12.08 - mA
ote ush-Pu , Von=2.4V, at
VDD=33V 11.54 24.16 - mA
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Push-Pull 1X, Voi=0.4V, at _
o LOW-Level Output Current | VDD=3.3V 4.88 8.24 mA
(Note 1) Push-Pull 2X, Voi=0.4V, at
VDD=3.3V 9.75 16.49 - mA
Reuw_up Internal Pull Up Resistance Eg” up onPINs 3, 4,5, 7, 15, - 10 - kQ
Internal Pull Down Pull down on PINs 10, 12, - 10 - kQ
RpuLL pown Resistance 13,14
Pulldown on PIN 6 - 1 - MQ
' At temperature 25°C 196.41 201.09 205.98 ms
Toz | Delay2 Time (ANt gfg’sf’)erat“re -40+85°C 185.67 | 201.09 | 215.81 | ms
At temperature 25°C 19.49 20.05 20.63 ms
ToLys Delay3 Time ,(A\Ntécfer}n:?)erature -40 +85°C 18.42 20.05 2161 ms
At temperature 25°C 19.49 20.05 20.63 ms
ToLva Delay4 Time At temperature -40 +85°C 18.42 20.05 21.61 ms
(Note 3)
Low to High transition, at
temperature 25°C 2972 B S112 mv
Low to High transition, at
temperature 2951 - 3117 mV
V achpo Analog ComparatorO -40 +85°C (Note 3)
Threshold Voltage High to Low transition, at
temperature 25°C 2896 B 3020 mv
High to Low transition, at
temperature 2884 -- 3020 mV
-40 +85°C (Note 3)
Analog Comparator ACMP 0 at temperature 25°C -- 25 -- mV
Vhyst g ACMP 0 at temperature
Hysteresis Voltage (Note 3) | ~ 40 +85°C - 25 - mV
Teu Startup Time From VDDrising past 0.67 1.38 203 | ms
PON1HR
Vpp Level Required to Start
PONrHr Power On Threshold Up the Chip 1.39 1.55 1.68 \%
Voo Level Required to Switch
POFFur Power Off Threshold Off the Chip 1.01 1.17 1.35 V
Note:
1. DC or average current through any pin should not exceed value given in Absolute Maximum Conditions.
2. The GreenPAK’s power rails are divided in two sides. PINs 1, 2, 3, 4, 5, 6,7, 8, and 19 are connected to one side,
PINs 11, 12, 13, 14, 15, 17, 18, 21 and 22 to another.
3. Guaranteed by Design.
I°C Specifications
Symbol Parameter Condition/Note Min. Typ Max. Unit
FscL Clock Frequency, SCL Vop=(1.71...5.5)V -- -- 400 kHz
tLow Clock Pulse Width Low Vop=(1.71...5.5)V 1300 -- -- ns
thicH Clock Pulse Width High Vop=(1.71...5.5)V 600 -- -- ns
Input Filter Spike _ 0 _ _
t Suppression (SCL, SDA) Vop = 3.3V £ 10% 60.1 ns
taa Clock Lowto Data Out Valid | Vop=(1.71...5.5) V -- -- 900 ns
SLG7RN45689 DS r013 RENESAS Page 5 of 17

Preliminary




LENESAS

SLG7RN45689
Supervisor - Reset

taur E;‘j g{gﬁﬁme between Stop |\, '_ 1 71, 5.5)V 1300 - - ns
thp stA Start Hold Time Vpp=(1.71...5.5)V 600 -- -- ns
tsu sTa Start Set-up Time Vpp = (1.71...5.5) V 600 -- -- ns
thp DAT Data Hold Time Vop=(1.71...5.5)V 0 -- -- ns
tsu pat Data Set-up Time Vpp = (1.71...5.5) V 100 -- -- ns
tr Inputs Rise Time Vop=(1.71...5.5)V -- -- 300 ns
te Inputs Fall Time Vop=(1.71...5.5)V -- -- 300 ns
tsu sto Stop Set-up Time Vop=(1.71...5.5)V 600 -- -- ns
ton Data Out Hold Time Vpop = (1.71...5.5) V 50 -- -- ns
Chip address
HEX BIN DEC
0x08 0001000 | 8
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12C Description

1. 12C Basic Command Structure

Each command to the 12C Serial Communications block begins with a Control Byte. The bits inside this Control
Byte are shown in Figure 1. After the Start bit, the first four bits are a control code, which can be set by the user in
reg<1867:1864>. The Block Address is the next three bits (A10, A9, A8), which will define the most significant bits in the

addressing of the data to be read (“1”) or written (“0”) by the command. This Control Byte will be followed by an
Acknowledge bit (ACK).

With the exception of the Current Address Read command, all commands will have the Control Byte followed by
the Word Address. The Word Address, in conjunction with the three address bitsinthe ControlByte, will define the specific
data byte to be read or written in the command. Figure 1 shows this basic command structure.

Start Acknowledge
bit Control Byte bit Word Address
AL AL
e N r N
SIx|x[x|x[A]A]A|xm|ack A A
1098 7|e|e|e|e e e
\ A J
Y Y
E Not used, set to 0 ng;r;al Ag:ﬁ.g';s

Read/Write bit
(1 = Read, 0 = Write)

Figurel. I2C Basic Command Structure

2. 12C Serial General Timing
Shown in Figure 2 is the general timing characteristics for the 12C Serial Communications block.
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Figure2. 12C Serial General Timing
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3. 12C Serial Communications: Read and Write Commands

Following the Start condition from the master, the Control Code [4 bits], the block address [3 bits] and the R\ bit
(set to “0”), is placed onto the bus by the Bus Master. After the I2C Serial Communications block has provided an
Acknowledge bit (ACK) the next byte transmitted by the master is the Word Address. The Block Address is the next three
bits, and is the higher order addressing bits (A10, A9, A8), which when added to the Word Address will together set the
internal address pointerinthe SLG7RN45689 to the correctdata byte to be written. Afterthe SLG7RN45689 sends another
Acknowledge bit, the Bus Master will transmit the data byte to be written into the addressed memory location. The
SLG7RN45689 again provides an Acknowledge bit and then the Bus Master generates a Stop condition. The internal write
cycle for the data will take place at the time that the SLG7RN45689 generates the Acknowledge bit.

Bus Activi Start Acknowledge Acknowledge Acknowledge
us Activity bit Control Byte bit Word Address bit Data bit

*r - \*r A \lf - \*

SDALINE |S|X|X|X|X 1‘%8’;\ W [AcK ‘_;'; e|le|o|e|ele '8 ACK ? olo|o|o|ele 8 ack| p

Control Block Stop

[ Notused, setton  G2NEEC Address bit
RI/W bit = 0

Figure3. 12C Write Command

The Random Read command starts with a Control Byte (with R/W bit setto “0”, indicating a write command) and
Word Address to set the internal byte address, followed by a Start bit, and then the Control Byte for the read (exactly the
same as the Byte Write command). The Start bit in the middle of the command will halt the decoding of a Write command,
but will set the internal address counter in preparation for the second half of the command. After the Start bit, the Bus

Master issues a second control byte with the R/W bit set to “1”, after which the SLG7RN45689 issues an Acknowledge
bit, followed by the requested eight data bits.

Acknowledge

- S St
Bus Activity lt);iltrt Control Byte bit Word Address (n) Control Byte Data (n) b(i’tp
‘ A l A A A ‘
e Y 7 A 4 N A
SDALINE | |x|x|x ||| 5|4 whex hod 5| x| x| x| x| 15[ |8 = ke B
— _ 1
ok RS
RIW bit=0
Figure4. I2C Random Read Command
4. 12C register control data
Address Byte| Register Bit Block Function
0xCO0 reg<1543:1536> CNT2 Control Data| CNT2 Control Data Default is 0xDO. Delay time is 200mS
0xC1l reg<1551:1544> CNT3 Control Data| CNT3 Control Data Default is 0x7C. Delay time is 20mS
0xC2 req<1559:1552> CNT4 Control Data| CNT4 Control Data Default is Ox7C. Delay time is 20mS
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5. 12C Commands:

1. [start] [Ox08] [w] [OXCO] [xxxxxxxXx] [stop] // set Control Data for CNT2.
2. [start] [0x08] [w] [0XC1] [xxxxxxxx] [stop]// set Control Data for CNT3.
3. [start] [0x08] [w] [0xC2] [xxxxxxxX] [stop]// set Control Data for CNT4.
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Truth Tables
SW3 4 SW3-1 SPI_EE_ENABLE
0 0 0
0 1 0
1 0 1
1 1 0
EE SEL Decode no EEPROM Reserved SPI EENPROM 12C EEPROM
MI2C SCL,MI2C SDA 0b00 0b01 0Ob10 Obl11
SW3-1 Pin2 to 3 Pin2 to 3 Pin2to 1 Pin2to 1
SW3-2 Pin5 to 6 Pin5 to 4 Pin5 to 6 Pin5to 4
SPI_ EE_ENABLE low low High low
SLG7RN45689 DS r013 RENESAS Page 10 of 17

Preliminary




LENESAS

SLG7RN45689
Supervisor - Reset

Typical Application Circuit

N SLG46533V
- By
I PIN 1 (vbD) PIN 20 SRS
é ‘ 1: ; EN_VSUPR PIN 2 PIN 19 RT_F'ERST_N>
il II| ;l:lz MANUAL RT RST N PIN 3 PIN 18 SP| EE ENAEILE>
- ! K1_Touch_Switch
YRR PIN 4 PIN 17 }
>p5330_|=:s-r_w PIN & PIN 16 SW3_1 <
>VDD3F3 PIN 6 PIN 15 SW3 4<
'|I L1 _ Touch_Switch PIN 7 PIN 14 SP|_GPIO_RT_RST ¢
K2_Touch_Switch
>IZC_SCL PIN 8 PIN 13 I2C:_GF'IO_RT_RST<
>|zc SDA PIN 9 PIN 12 SPl GPIO_EP RST<
prasiteil PIN 10 (GND) PIN 11
\_ J l
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Functionality Waveforms

Channel 1 (blue/top line) — PIN# 1 (VDD) with external 5kQ pull up resistor
Channel 2 (magenta /2nd line) — PIN# 2 (EN_VSUPR)

Channel 3 (light blue/2nd line) — PIN# 6 (VD D3P 3) with external 5kQ pull up resistor
DO - PIN# 3 (MANUAL_RT_RST_N)

D1-PIN#4 (E_PERST_N)

D2 —-PIN#5 (P8330_RST_N)

D3 —PIN# 7 (Touch_Switch)

D4 —PIN# 10 (12C_GPIO_EP_RST)

D5 - PIN# 12 (SPI_GPIO_EP_RST)

D6 — PIN# 13 (12C_GPIO_RT_RST)

D7 - PIN# 14 (SPI_GPIO_RT_RST)

D8 — PIN# 15 (SW3_4)

D9 - PIN# 16 (SW3_1)

D10 - PIN# 20 (S_PERST_N)

D11 -PIN#19 (RT_PERST_N)

D12 - PIN# 18 (SPI_EE_ENABLE)

SIGLENT

& Utility [ Display  ffi Acquire ™ Trigger 3 Cursors [& Measure P4 Math [&] Analysis T
= LlRz

DCIM DCIM Timebase Trigger  C3DC :
10X 10.0V/ 10.0v/ 10X 10.0v/ 1.00k5als 2.00s 500ms/div Stop 117V 37
FULL 333V 29.0v FULL 22.0v 5.00kpts 10.0kpts  2.00kSa/s Edge Rising 2023/3/27
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Package Top Marking

XXXXX
DD LLL

Datecode Lot

CRR

Part Code

COO Revision
o
XXXXX — Part ID Field: identifies the specific device configuration
DD — Date Code Field: Coded date of manufacture
LLL — Lot Code: Designates Lot #
C — Assembly Site/COO: Specifies Assembly Site/Country of Origin
RR — Revision Code: Device Revision
Datasheet | Programming Lock -
Revision Code Number | Status Checksum | Part Code | Revision Date
0.13 003 U Ox6A44420F 45689 03/22/2023

Lock coverage for this part is indicated by <, from one of the following options:

V| Unlocked

Locked for read, bits <1535:0>

Locked for write, bits <1535:0>

Locked for write all bits

Locked for read and write bits <1535:0>

Locked for read bits <1535:0> and write of all bits

The IC security bit is locked/set for code security for production unless otherwise specified. The
Programming Code Number is not changed based on the choice of locked vs. unlocked status.

SLG7RN45689 DS r013 RENESAS Page 13 of 17
Preliminary



LENESAS

SLG7RN45689
Supervisor - Reset

Package Drawing and Dimensions
STQFN 20L 2x3mm 0.4P COL Package

JEDEC MO-220

Index Area (D/2 x E/2)

A1l

/ 20
e SIS
= C—[
) ____|—
sl D R R G
) . =k
— (11X) =
= (][] [] =
A2
E L3
(8X) A
TOP VIEW BOTTOM VIEW SIDE VIEW
Unit: mm
Symbol| Min Nom. [ Max |Symbol| Min Nom. | Max
A 0.50 | 0.55 0.60 D 2.95 3.00 3.05
A1 0.005 - 0.050 E 1.95 2.00 2.05
A2 0.10 0.15 0.20 L1 0.75 0.80 0.85
b 0.13 0.18 0.23 L2 0.55 0.60 0.65
C 0.40 BSC L3 0.275| 0.325| 0.375
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Tape and Reel Specification

Nominal Max Units Leader (min) Trailer (min) Tape Part

Package | # of Packagzle Size Reel & Hub . n . h Width Pitch

Type | Pins Size [mm] engt engt [mm] [mm]

[mm] per Reel | per Box Pockets [mm] Pockets [mm]

STQFN
20L2x3 | 5 | 2x3x0.55 3000 3000 178/60 100 400 100 400 8 4
mm 0.4P

COL

Carrier Tape Drawing and Dimensions

Index Index
Pg?l'lslat ng_l;/?t Pocket IEd?X Pocket Igdclax Hole to Hole to Tape
Package . Depth lole Pitch 1ot 1 rape Edge | Pocket Width
Type Length Width Pitch Diameter Center
A0 BO KO PO P1 DO E F W
STQFN
20L 2x3
mm 0.4P 2.2 3.15 0.76 4 4 15 1.75 3.5 8
COL
Do Po B
| I_‘_I
<+
— : ’ 5(MAX) &
O ¢ O ¢ ¢ o O ® | /1 ©
7 — / L g Q
! ~ | | p 1 o N
oleTile) | ® ¢ @ %
S S — S /
I ' I m
< Ko |
L B m
A—A SECTION Refer to EIA-481 specification

Recommended Reflow Soldering Profile

Please see IPC/JEDEC J-STD-020: latest revision for reflow profile based on package volume of 3.30 mm? (nominal).
More information can be found at www.jedec.orqg.
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Recommended Land Pattern

Exposed Pad Recommended Land Pattern
(Top View) (Top View)
Units: pm

2000

180

(x20)

400,

3000
2630
3300

600

800

485 |.__800
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Datasheet Revision History

Date Version Change
04/07/2022 0.10 New design for SLG46533V chip
04/13/2022 0.11 Add 12C block
07/13/2022 0.12 Updated Device Revision Table
03/22/2023 0.13 Customer change the design
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IMPORTANT NOTICE AND DISCLAIMER

RENESAS ELECTRONICS CORPORATION AND ITS SUBSIDIARIES (‘RENESAS”) PROVIDES TECHNICAL
SPECIFICATIONS AND RELIABILITY DATA (INCLUDING DATASHEETS), DESIGN RESOURCES (INCLUDING
REFERENCE DESIGNS), APPLICATION OR OTHER DESIGN ADVICE, WEB TOOLS, SAFETY INFORMATION, AND
OTHER RESOURCES “AS IS” AND WITH ALL FAULTS, AND DISCLAIMS ALL WARRANTIES, EXPRESS OR IMPLIED,
INCLUDING, WITHOUT LIMITATION, ANY IMPLIED WARRANTIES OF MERCHANTABILITY, FITNESS FOR A
PARTICULAR PURPOSE, OR NON-INFRINGEMENT OF THIRD-PARTY INTELLECTUAL PROPERTY RIGHTS.

These resources are intended for developers who are designing with Renesas products. You are solely responsible for (1)
selecting the appropriate products for your application, (2) designing, validating, and testing your application, and (3)
ensuring your application meets applicable standards, and any other safety, security, or other requirements. These
resources are subject to change without notice. Renesas grants you permission to use these resources only to develop an
application that uses Renesas products. Other reproduction or use of these resources is strictly prohibited. No license is
granted to any other Renesas intellectual property or to any third-party intellectual property. Renesas disclaims
responsibility for, and you will fully indemnify Renesas and its representatives against, any claims, damages, costs, losses,
or liabilities arising from your use of these resources. Renesas' products are provided only subject to Renesas' Terms and
Conditions of Sale or other applicable terms agreed to in writing. No use of any Renesas resources expands or otherwise
alters any applicable warranties or warranty disclaimers for these products.

(Disclaimer Rev.1.01)

Corporate Headquarters Contact Information

TOYOSU FORESIA, 3-2-24 Toyosu, For further information on a product, technology, the most
Koto-ku, Tokyo 135-0061, Japan up-to-date version of a document, or your nearest sales
www.renesas.com office, please visit www.renesas.com/contact-us/.
Trademarks

Renesas and the Renesas logo are trademarks of Renesas
Electronics Corporation. All trademarks and registered
trademarks are the property of their respective owners.
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