S/IERGY

SY64912

0.75°C Accuracy, I3C/I?C Interface

Digital Temperature Sensor in DSBGA Package

General Description

The SY64912 is a high-accuracy temperature sensor
featuring a [12C/I3C-compliant digital interface. The
SY64912 is designed for low-power, high-accuracy
thermal monitoring applications and is available in a
compact 6-ball DSBGA package.

The SY64912 operates with a core power supply of 1.8V
and an 1/O power supply of 1.8V. It features a low typical
average quiescent current of 6uA during each 125ms
conversion.

The SY64912 offers a typical accuracy of +0.25°C across
the full temperature range of 0 °C to +70 °C. It integrates
an on-chip 11-bit analog-to-digital converter (ADC)
designed to operate with a 1.8V core power supply and a
wide 1/O power supply from as low as 0.95V to as high as
1.98V. The SY64912 also supports advanced features
such as in-band interrupts, parity checks, and packet error
checks.

Typical Application

Vopio and Vppsep can be powered separately
and provide different voltages.

Features

e Temperature Accuracy:
> +0.25°C Typical from 0°C to +70°C
» +0.75°C Max from 0°C to +70C

Low Quiescent and Stand by Currents:

> B6PA Average Quiescent Current (typ.)
> 1.5pA Standby Current (typ.)

Power Supplies:

> 1.8V I/O Power Supply

> 1.8V Core Power Supply

e Two-Wire Serial Bus Interfaces (I2C and I3C Basic
Operation Modes)

o Data Transfer Rate: Up to 12.5MHz in I3C Basic Mode
¢ In-Band Interrupt (IBI) for Alerting Host

o Error Detection Functions:

> Parity Check for Host Writes

> Packet Check for Host Reads and Writes

11-bit Resolution with 0.25°C per LSB

Standard 6-Ball DSBGA (WCSP) Package With 0.5mm
Pitch

e MSL Rating: MSL1
Applications

e Smart watches
e Portable equipment
e Electronic Thermometers

VDDIO =1.8V VDDSPD =1.8V

Vppspp Should
not be lower

than 1.7V
=1 Vooio Vopsep
2k g2k ] SDA SY64912 SA
# # »] scL VSS
==1 Vopio Vbpsep
SPD Hub LsoaAl Je—@ & »l SDA SY64912 SA
LscL *—o » scL vSs
Figure 1. Typical Application Circuit
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Ordering Information Pinout (Top View)
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Pin Descriptions

CSP1.338x0.838-6

Pin No. Pin Name 10 Type Pin Description

Address selection. Connect to either Vopseo or GND to set the

B2 SA I .
device address.

Al SCL I Serial clock.

B1 SDA e Serial data input and output. The pin functions as either open-drain
or push-pull in I3C mode and open-drain in I2C mode.

A2 Vopio I Supply voltage for sensor 1/Os.

Cc2 VbbspD I Supply voltage for sensor core.

C1 VSS - Ground.
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Absolute Maximum Ratings
Parameter (Note 1) Min Max Unit
Vobio to GND -0.3 2.1
Vpbspp t0 GND -0.3 2.1 v
SA -0.3 2.1
SCL, SDA -0.3 Vbbio
Junction Temperature Range -55 150 o
Storage Temperature Range -65 150
ESD: HBM (Human Body Model) + 2000 \
ESD: CDM (Charged Device Model) + 1000 \%
Thermal Information
Parameter (Note 2) Value Unit
034 Junction-to-Ambient Thermal Resistance 311.9
B¢ Junction-to-Case (top) Thermal Resistance 0.98
88 Junction-to-Board Thermal Resistance 29.8 °C/W
¥ 51 Junction-to-Top Characterization Parameter 0.6
¥ 18 Junction-to-Board Characterization Parameter 29.3
Pp Power Dissipation Ta = 25°C 0.4 W
Recommended Operating Conditions
Parameter (Note 3) Min Max Unit
Vobio to GND 0.95 1.98 \%
Vppspp to GND 1.7 1.98 \%
SA VbDspPD \%
SCL, SDA Vbbio V
Operating Free-Air Temperature Range 70 °C
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Electrical Characteristics

At Ta = 0°C to +70°C, Vopio = 0.95V t0 1.98 V and Vbbspp = 1.7V to 1.98V (unless otherwise noted); typical specifications
are at Ta = 25°C, Vopio = 1.8V and Vobspp = 1.8V (Note 4).

Parameter Symbol Test Conditions Min Typ Max Unit
Temperature Sense
Temperature Accuracy TerRR 0°Cto 70°C +0.25 | +0.75 °C
Resolution Tres 1LSB(11-bit) 0.25 °C
Repeatability TREPEAT 1 LSB
Active Conversion Time tact 10 ms
Conversion Interval tconv 125 ms
Power Supply
Average Current (Serial Bus Inactive) la 125ms conversion interval 6 13 A
Average Current (Read Operation) Ipbr 125ms conversion interval, fsc.=12.5MHz 6 pA
Average Current (Write Operation) Ipow 125ms conversion interval, fscL,=12.5MHz 6 MA
Active Current lacT During 10ms active conversion 28 39 uA
Standby Current oo+ Betvyeen active cpnversions, while in 15 7 uA
continuous conversion mode
Power-on Reset Threshold Veon mr&c;tonlc rise between VroN and VbbpsPD 16 Vv
Eower"’ﬁ Reset Threshold for Warm |y, | Monotonically rise above Veorr 03 v
ower on Cycle
Initialization Time after Power-on tr 10 ms
Reset
Warm Power Cycle off Time troFF 1 ms
Time from Valid Vopseo Supply to
Sense SA Pin for LID Code | tsense_sa 5 ms
Assighment
Device Reinitialization Time trsT 40 us
Digital Part
Input Capacitance Cin Input capacitance (SCL and SDA) 4 pF
Leakage Input Current ILi -1 0 1 MA
Leakage Output Current ILo -1 0 1 HA
. 0.3*
Low-level Input Logic Vi Vobio \Y,
. . 0.7*

High-level Input Logic ViH Vobio \Y,
Input Voltage Hysteresis Vhys SCL and SDA pins 100 mV
Low-level Output Logic VoL | SDApin, loL = -3mA 0 35’50 v
High-level Output Logic VoH SDA pin, lon = 3mA \(/)[;Z; \Y,
Output Slew Rate SLEW_RATE | SDA pin 0.1 1 V/ns
I2C Mode Open Drain (Note 5)
SCL Operating Frequency fsoL 0.01 1 MHz
Clock Pulse Width High Time tHIGH 260 ns
Clock Pulse Width Low Time tLow 500 ns
Detect Clock Low Timeout triMeout 10 50 ms
SDA Rise Time tr 120 ns
SDA Fall Time tr 4 120 ns
Data Setup Time tsupbat 50 ns
Data Hold Time tHDDI 0 ns
START Condition Setup Time tsusta 260 ns
Hold time after repeated START
condition. After this period, the first tHpsTA 260 ns
clock is generated.
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STOP Condition Setup Time tsusto 260 ns
Time between STOP Condition and t 500 ns
next START Condition BUF
ﬁgll(_j I_T_iargl(r;g Clock into SDA Data Out tHODAT 05 350 ns
DEVCTRL CCC  followed by t
DEVCTRL CCC or register read/write DEVCTRLCC 3 us
command delay c_PeCDIS
SETHID CCC or SETAASA CCC to 12
any other CCC or read/write command | = ©-¢c-tP 2.5 us
delay DATE_DELAY
I3C Mode Push Pull (Note 5)
SCL Operating Frequency fscL 0.001 12.5 MHz
Clock Pulse Width High Time tHIGH 35 ns
Clock Pulse Width Low Time tLow 35 ns
Detect Clock Low Timeout trimeout 10 50 ms
SDA Rise Time tr 5 ns
SDA Fall Time tr 5 ns
Data Setup Time tsupar 8 ns
Data Hold Time tHDDI 3 ns
START Condition Setup Time tsusta 12 ns
Hold time after repeated START
condition. After this period, the first tHDsTA 30 ns
clock is generated.
STOP Condition Setup Time tsusto 12 ns
Time between STOP condition and t 500 ns
next START condition BUF
Bus available time (no edges seen in t 1 s
SDA and SCL) AVAL H
Time to issue IBI after an event is t 15 s
detected when bus is available 1BIISSUE H
Time from Clear Register Status to
any 13C operation with START 4 us
condition. PEC disabled tclr_13c_c
Time from Clear Register Status to | wmp_peLay
any I3C operation with START 15 us
condition. PEC enabled
guctl_tirfs‘gmg clock into SDA valid data toour 05 12 ns
SCL rising clock into SDA output off tpoFFs 0.5 12 ns
gg'l& cl;ljtlggt g:ccf)ck into host controller N 05 30 ns
SCL rising clock into host controller ¢ 40 ns
driving SDA low CLRDATF
DEVCTRL CCC  followed by i
DEVCTRL CCC or register read/write | °F/CTR-CCC- 3 us
command delay PECDIS
Register write command followed by ;
register read command delay in PEC- | "R-RPPEC 8 us
enabled mode AY-PECEN
RSTDAA CCC or ENEC CCC or ¢
DISEC CCC to any other CCC or | '®c-fccuPp 25 us
read/write command delay ATEDELAY
Any CCC to RSTDAA CCC delay tccec_peLay 2.5 us
Switching Characteristics
|S2€:Ikne1;|cljt:rofr?|§/lsc compatibility valid in tipr SCL=12.5MHz 50 ns
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Note 1: Stresses beyond the “Absolute Maximum Ratings” may cause permanent damage to the device. These are stress
ratings only. Functional operation of the device at these or any other conditions beyond those indicated in the operational
sections of the specification is not implied. Exposure to absolute maximum rating conditions for extended periods may affect
device reliability.

Note 2: Tested with natural convection and chip mounted on low effective single-layer PCB in accordance with JESD5-3.
Note 3: The device is not guaranteed to function outside its recommended operating conditions.

Note 4: Unless otherwise stated, limits are 100% production tested under pulsed load conditions such that Ta = T; = 25°C.

Limits over the operating temperature range (see recommended operating conditions) and relevant voltage range(s) are
guaranteed by design, test, or statistical correlation.

Note 5: Guaranteed by design or statistical correlation and not production tested.

Communication Interface Timing

Vinmin
Vimaxy

ViHming
ViLmaxy

SDA

Figure 2. I2C and I13C Basic Bus Input Timing Diagram

Device drives SDA Bus

Host Pull-up Resistor Keeps SDA Bus High

Host drives SDA Bus
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Figure 3. T =1 Host Ends Read with Repeated Start and Stop Timing Diagram
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Figure 4. T = 0 Host Ends Read with Repeated Start and Stop Timing Diagram
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tHD:DAT tw_r
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A\ AN Vormax)
Figure 5. I2C Basic Bus Output Timing Diagram
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Figure 6. I3C Basic Bus Output Timing Diagram
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Figure 7. Output Slew Rate and Timing Reference Load for SDA
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Figure 8. Output Slew Rate Measurement Points
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Typical Characteristics
At Vppspp=1.8V,Vbpio=1.8V.

Average Current vs. Temperature
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Detailed Description

Overview

The SY64912 is a high-accuracy temperature sensor featuring a 12C/I3C compatible interface, power-down capability,
device reset, parity check, packet error check, In-Band Interrupts (IBI), and support for common command codes (CCC).

Functional Block Diagram
Vppio = 1.8V Vppsep = 1.8V

—————————————————— Vppsep Should

not be lower
Vooio Vppsed than 1.7V
T Vppio and Vppsep can
ADC < emperature be powered

Sensor separately and

provide different
¢ i voltages.

Temperature
Sensor Registers

¢ ¢

12C / 13C Serial Interface

Y

Control Logic <€

SCL

A 4

SA

A

SDA

A
A 4

VSS

<

Figure 9. SY64912 Functional Block Diagram

Power-Up Sequence

The SY64912 is equipped with two supply pins: Vbobspep, which is responsible for supplying power to the sensor core, and
Vobio, Which powers the 10. For proper startup of the device, it is crucial that Voospep is powered up first, followed by Vooio.
To prevent any improper operation due to an incorrect power-up sequence, the SY64912 includes a power-on reset (POR)
circuit.

Figure 10 shows that the Vopspp supply should be applied first and must rise steadily within the range between Vronmin) and
Vbpsppmin) Without oscillation. The Vopio supply must ramp up to the correct level before any operation begins.

I
|
tnir |
I
I

VDDSPD

Ready to accept
I>’C command

I

|

|

I

|

I

I
Vbbio T

d

o

| tsensE_sA

Figure 10. Power-Up Sequence
Once the Vobspo and Vopio supplies have ramped up above their minimum threshold values, the SY64912 performs the
following steps:
1. Within tsense_sa, the device samples the SA pin to configure the LID code, which is part of the device address.
2. Within tinit, the device enables the interface to accept the host's commands.
The device consistently powers up in I2C mode.
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Power-Down and Device Reset

SY64912

If the Vopspo supply drops below the Voospomin) level, device operation cannot be guaranteed. To ensure proper functionality,
the application must maintain Vopio and Vopspo below Veorr for the teorr duration, as depicted in Figure 11. Once this
condition is met, the device will reset, and the power-up sequence will initialize the device.

vpopp(mbxsﬂr\_ ________ %

Vbpsep Ready to accept
I I I>’C command
| |
| |
Vooio AN :—

l troFF(min) l

Figure 11. Power-Down and Reset Sequence

Temperature Result and Limits

The temperature result and limit registers contain 11-bit values stored across two consecutive registers. The low byte
register precedes the high byte register, as detailed in Table 1 of the register map. The data is formatted as an 11-bit
signed number, with the most significant bit acting as the sign bit. Each bit in the temperature value corresponds to a
specific weight, which can be used to calculate the temperature.

Unused bits in the registers will read as 0, and writing to an unused bit will have no effect. The temperature result and limit
registers offer a resolution of 0.25°C, allowing for values between -255.75°C and +255.75°C, though the recommended
operating range is from 0°C to +70°C.

Table 1. Temperature Register Format

Register Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0
Byte

Low Byte 8 4 2 1 0.5 0.25 | RSVD=0 | RSVD=0

High Byte | RSVD=0 | RSVD=0 | RSVD=0 | Sign 128 64 32 16

Table 2 provides examples of temperature register readings and their corresponding conversions in °C.
Table 2. Temperature Register Examples

Temperature (°C) High Byte Low Byte
+255.75 0000 1111 1111 1100
+125 0000 0111 1101 0000
+95 0000 0101 1111 0000
+85 0000 0101 0101 0000
+75 0000 0100 1011 0000
+1 0000 0000 0001 0000
+0.25 0000 0000 0000 0100
0 0000 0000 0000 0000
-0.25 0001 1111 1111 1100
-1 0001 1111 1111 0000
-25 0001 1110 0111 0000
-40 0001 1101 1000 0000
-255.75 0001 0000 0000 0000

DS_SY64912 Rev.1.0
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Bus Reset

To prevent the serial bus from becoming stuck, the SY64912 supports a bus reset mechanism. Since the devices on the
bus do not control the SCL line, this mechanism relies on a timeout scheme on the SCL line, as shown in Figure 12. If the
host controller holds the SCL line low for a duration exceeding trimveoutmax), the SY64912 will be reset and initiate the
following actions:

* The interface is reset, and since the bus reset is treated as a Stop condition, any pending internal transactions are
cleared.
e The SY64912 returns to I12C mode and resets the following registers:
a) MRY register: DEV_HID_CODE [2:0] is set to 3'b111.
b) MR18 register: PEC_EN, PAR_DIS and INF_SEL bits are set to 1'b0.
¢) MR27 register: IBl_ERROR_EN is set to 1'b0.
d) MR52 register: PEC_ERROR_STATUS and PAR_ERROR_STATUS are set to 1'b0.
e The SY64912 does not resample the SA pin.
* The SY64912 floats the SDA pin, allowing the bus controller to pull up the line.

<& " >
< triMEOUT (maxy >

SCL -
< tTIMEOUT(min) ( Reset I°C/I3C interface

SCL ———— — — -
/- Does not reset I°C/I3C interface

SCL - ——-
( ; May or may not reset I°C/I3C interface

Figure 12. I°C or 13C Basic Bus Reset

\ 4

Interrupt Generation

The SY64912 lacks a dedicated interrupt or alert pin but supports interrupt generation through In-Band Interrupts (IBI) on
the SDA pin. Interrupt generation using IBI is supported only in I3C mode. Therefore, the application must ensure that the
device is first programmed to operate in I3C mode before enabling IBI functionality. An arbitration process is required
because multiple devices on the I13C bus can generate an IBI.

If the SY64912 detects an idle state on the bus for taval, it generates an IBI. To indicate the presence of an IBI to the host,
the device will pull the SDA line low for the tisi_ssue duration. Subsequently, the host initiates the Start bus condition by
driving the SCL low. At this point, the device transmits its device address on the bus with the R/W bit set.

A situation may arise where the host commences a new bus transaction simultaneously with the SY64912 generating an
IBI. In such an event, the SY64912 and the host participate in arbitration for the device address byte.

Parity Error Check

The SY64912 implements an odd parity error check. In I2C mode, parity error check is supported only for the supported
common command codes (CCC). However, in I3C mode, it is supported for both CCC and host-to-device data transfers.
The parity bit is transmitted only during a host write operation, and the SY64912 verifies the parity to ensure the accuracy
of the received data or CCC. The device uses odd parity, meaning that if an odd number of bits in a byte are set to 1, the
parity bit is set as 0. Conversely, if an even number of bits in a byte is set as 1, the parity bit is set as 1.

If a parity error occurs during a data transfer or CCC, the SY64912 will discard the bytes following the detection of the parity
error and wait for a Stop condition on the bus. When a parity error is detected, the device will set the IBI_STATUS bit in the
MRA48 register and the PAR_ERROR_STATUS bit in the MR52 register.

Packet Error Check
The packet error check (PEC) is implemented using a CRC-8 algorithm with the polynomial specified in Table 3
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Table 3. PEC Rule Table
PEC Rule Attributes
PEC width 8-hits
PEC polynomial X8+ X2+X1+1
Initial seed value 00h
Input data reflected No
Output data reflected No
XOR value 00h

The PEC is exclusively supported in I3C mode and is calculated based on the device address, the R/W bit, and the data
packet. The initial seed value for the PEC function is reset to zero whenever a Start or Repeated Start bus condition occurs.

Whenever a PEC enable or disable operation is executed during a host transaction, it is imperative to follow it promptly with
a Stop condition on the bus. This is necessary to ensure that the PEC control bit in the MR18 register is updated accordingly.

Device Functional Modes

This section covers the serial address structure of the SY64912 and its operation in both I2C mode and I3C basic mode,
including the transition between these modes. Additionally, it discusses the behavior of the SY64912 during In-Band
Interrupts (IBI) and the bus reset sequence.

Conversion Mode

Upon startup, the SY64912 is set to continuous conversion mode. In this mode, the device performs temperature
conversions at regular intervals of 125 ms, as illustrated in Figure 13.

Start of conversion

Active conversion time "_
(tacT)
-1 ] |
! Conversion interval ! L

Conversion interval
(tconv)

Figure 13. Continuous Conversion Timing Diagram

To halt the conversion process, the application software can clear bit 0 of the MR26 register. When this feature is disabled,
the device doesn’t update the result registers. After disabling the temperature sensor, the host must wait for at least one
active conversion cycle before any additional writes are executed on the device for the disable command to become effective.
Similarly, when re-enabling the temperature sensor for continuous conversion mode, the host must wait for at least one
complete conversion interval before reading the temperature results. During this waiting period, it is permissible to read
from other registers.

Serial Address

The SY64912 features a 7-bit serial address that facilitates communication between the host and the device in both 12C and
I3C basic modes. The serial address format for the SY64912 is presented in Table 4. As detailed in the power-up sequence,
the sampled value of the SA pin during power-up is employed to choose between the two available sections of the local
device type ID (LID) within the serial address. The LID is then combined with the host ID (HID) to form a 7-bit serial address
that is unique to the device.

Table 4. Serial Address Format

Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
0 SA 1 0 1 1 1 R/W
Local Device Type ID (LID) Host ID (HID) Read/Write

If the SA pin is connected to GND, the serial address for the SY64912 is encoded as 7'b0010111. If the SA pin is connected
to VDDSPD, the serial address is encoded as 7'b0110111.

DS_SY64912 Rev.1.0
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I2C Mode Operation

The device defaults to 12C mode after powering up, undergoing a bus reset, or issuing a RSTDAA CCC while in I3C mode.
In this mode, the maximum supported bus speed is 1.0MHz. The following functionalities are not supported in this mode:

1. Packet Error Check: This feature is not supported. If the host includes a PEC byte when writing data, the PEC byte
will be interpreted as a data byte and written to the next register address in sequence.

2. Parity Error Check: Parity error check is supported only for the CCC listed in Table 6

3. IBl: When IBI is enabled in I3C basic mode, switching to 12C mode will disable the IBI functionality. If events occur
that would normally generate an IBI, the device will log the event status in the appropriate register.

When operating in I1°C mode, the SY64912 supports SETHID, DEVCTRL, and SETAASA CCCs, as well as data transfer
packets without PEC. Moreover, it is only permissible to use a Start or Repeated Start followed by 7’h7E with W =0 in
order to issue the supported CCCs. Any other use of a Repeated Start is deemed invalid.

Host I>’C Write Operation

To perform an 12C write operation, the host controller initiates communication by sending the device address with the R/W
bit set to 0 after a Start or Repeated Start, as depicted in Figure 14. Subsequently, the 8-bit register address is transmitted,
followed by the data. The SY64912 receives the data and writes it to the specified register address.

After each data byte is written, the internal write register address pointer is incremented. In the event that the write operation
causes an address rollover, the device will reset the internal write register address pointer and, if possible, continue the
write operation. It is worth noting that for reserved or read-only registers, the SY64912 does not NACK the data byte. Instead,
it discards the data byte and does not update the register.

S or Sr 0 SA 1 0 HID2 HID1 HIDO R/W=0 ACK/NACK
RA = Register Address [7:0] ACK
Data [raj ACK
Data [ra+1 ACK
ACK
Data ra+n] ACK

Figure 14. 12C Write Operation

Host I2C Read Operation

To perform an I2C read operation, the host controller initiates communication by sending the device address with the R/W
bit set to 0 after a Start or Repeated Start. This is followed by transmitting the 8-bit register address. Once the register
address is received by the SY64912, the host controller issues a Repeated Start and sends the device address with the
R/W bit set to 1. Then the device sends the data from the register address incrementally until the host controller sends a
NACK. If the read operation causes the internal read register address pointer to rollover, the behavior of the SY64912 device
is undefined.

S or Sr 0 SA 1 0 HID2 HID1 HIDO R/W=0 ACK/NACK
RA = Register Address [7:0] ACK
Sr 0 SA 1 0 HID2 HID1 HIDO R/W=1 ACK/NACK
Data ra) ACK
Data [ra+1] ACK
ACK
Data [ra+n] NACK Sror P

Figure 15. I°C Read Operation
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Host I°C Read Operation in Default Read Address Pointer Mode

Figure 16 illustrates the default read address pointer mode provided by the SY64912 for reading a specific register on the
I2C bus. This mode offers a more efficient polling mechanism since the number of bytes to be sent by the host is two less
than a standard I2C read operation. To enable this mode, the DEF_RD_ADDR_POINT_EN bit in the MR18 register is utilized,
while the DEF_RD_ADDR_POINT_Start bits are used to specify the default read address pointer set to a particular register
in the register map. Once enabled, the SY64912 will set the internal read address pointer to the specified register when a
Stop condition occurs on the bus.

Sor Sr 0 SA 1 0 HID2 | HID1 | HIDO | Riw=1 | ACK/NACK
Data ra; ACK
Data ra+1] ACK
ACK
Data rasn NACK Sror P

Figure 16. I1°C Default Read Address Pointer Mode

In this mode of operation, two specific scenarios can occur. The first scenario, shown in Figure 17, involves a standard 12C
read operation before entering the default read mode. If a Stop condition is issued before the Start condition, the internal
read address pointer will reset to the default address. Subsequent data reads will return data bytes corresponding to this
default read address. Alternatively, if a Repeated Start is issued instead of a Stop, the SY64912 will transmit data based
on the default read address pointer.

S or Sr 0 SA 1 0 HID2 HID1 HIDO R/W=0 ACK/NACK
RA = Register Address [7:0] ACK
Sr 0 SA 1 0 HID2 HID1 HIDO R/W=1 ACK/NACK
Data [ra ACK
Data asj ACK
ACK
Data jrasn] NACK P
S 0 SA 1 0 HID2 HID1 HIDO R/W=1 ACK/NACK
Data [per_ADDR_POINTER] ACK
Data per_ADDR_POINTER+1] ACK
ACK
Data [per ADDR_POINTER+N] NACK Sror P

Figure 17. I°C Normal Read Followed by Default Read Address

In the second case, depicted in Figure 18, a normal I>C write operation is performed before entering the default read mode.
If a Stop condition is encountered, followed by a write bus operation, and then a Repeated Start for the read mode, the
SY64912 will update its internal read address pointer to the default read address. Subsequently, it will transmit bytes to the
host accordingly.
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S or Sr 0 SA 1 0 HID2 HID1 HIDO R/W=0 ACK/NACK
RA = Register Address [7:0] ACK
Data ra ACK
Data pasy ACK
ACK
Data pas; ACK

S 0 SA 1 0 HID2 HID1 HIDO R/W=1 ACK/NACK
Data [per_apbr_POINTER] ACK
Data [per_ADDR_POINTER+1] ACK
ACK

Data [per_ADDR_POINTER+N] NACK Sror P

Figure 18. I2C Normal Write Followed by a Default Read Address

Switching from 12C Mode to 13C Basic Mode

Table 6 demonstrates that in 12C mode, only DEVCTRL, SETHID, and SETAASA CCCs are supported. The host may issue
DEVCTRL and/or SETHID before it can issue SETAASA to switch the device from 12C mode to 13C basic mode. Once the
host issues SETAASA, the device will register the command by setting the INF_SEL bit in the MR18 register to 1’b1 upon
detecting a Stop condition on the bus. Subsequently, the SY64912 will operate in the I3C basic mode.

13C Basic Mode Operation

As explained in the preceding section, the transition to the I13C basic mode of operation is always entered from the I12C mode
of operation. In the 13C basic mode, the device can accommodate data transfer rates of up to 12.5 MHz by utilizing a push-
pull SDA driver. Furthermore, the following features may be supported either by default or when enabled:

1. IBI: Initially disabled, IBI can be enabled.
2. Packet error check: Disabled by default, but the SY64912 can support the PEC feature when the host enables it.
3. Parity check: Always enabled by default.

In 13C basic mode, the structure of read and write packets may vary. The data payload structure is determined by the
enabled feature.

Host 13C Write Operation without PEC

As shown in Figure 19 and Figure 20, an 13C basic write operation is identical to an I12C write operation. For all bytes
following the device address field, the 9th bit is the parity bit sent by the host. If the host enables the Interrupt Bit
Information (IBI), it must first transmit the IBI header byte composed of 7’h7E+R/W=0 prior to sending the device address.
This allows devices on the bus to arbitrate among themselves if multiple devices have an interrupt condition that must be
communicated to the host.

S or Sr 0 SA 1 0 HID2 HID1 HIDO | R/IW=0 | ACK/NACK
RA = Register Address [7:0] T
Data [rp T
Data [ra+y T
T
Data [ra+n] T Sror P

Figure 19. 13C Basic Mode Write
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S 1 1 1 1 1 1 0 R/W=0 ACK
Sr 0 SA 1 0 HID2 HID1 HIDO R/W=0 | ACK/NACK
RA = Register Address [7:0] T
Data raj T
Data ra+1 T
T
Data [ra+N] T Sror P

Figure 20. I3C Basic Mode Write with IBI Header

In the event of a parity error during data transfer, the device discards all bytes, including the byte where the parity error was
detected, and flag the occurrence of a parity error. If the host attempts a new transaction with a Repeated Start to the same
device, the SY64912 will NACK the device address to signal an error condition. Before performing any new transfer to
SY64912, the host must first clear the parity error condition. When IBI is enabled, the device can use it to report error
conditions to the host. However, in the absence of IBlI, it is highly recommended that the host verifies the error status register
to confirm that no parity error occurred on the bus.

Host I13C Write Operation with PEC

Figure 21 and Figure 22 illustrate that when the host enables the PEC, it appends an extra byte after transmitting the register
address. The format for this additional byte is shown in Table 5.

Table 5. Command Truth Table for PEC Enabled Mode

CMD RW Command Name Command Description
0 WI1R Wnte 1 byte to register address specified
000 in data packet
Read 1 byte from register address
1 R1R e
specified in data packet
0 W2R Wnte 2 bytes to register address specified
001 in data packet
Read 2 bytes from register address
1 R2R e 7
specified in data packet
010-111 X RSVD Reserved

In cases where the CMD value transmitted by the host is not valid for SY64912, the device does not write any data to the
specified register.

S or Sr 0 SA 1 0 HID2 HID1 HIDO [ R/W=0 | ACK/NACK
RA = Register Address [7:0] T
CMD W=0 0 0 0 0 T
Data [RA] T
T
Data [ra+n T
PEC T Sror P
Figure 21. I3C Basic Mode Write with PEC Enabled
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S 1 1 1 1 1 1 0 R/W=0 ACK

Sr 0 SA 1 0 HID2 HID1 HIDO | R/W=0 | ACK/NACK
RA = Register Address [7:0] T
CMD lwo| o | o | o | o T
Data [ra T
T
Data [ra+nj T

PEC T Sror P

Figure 22. I3C Basic Mode Write with IBI Header and PEC Enabled

In the event of a parity error during data transfer, the device will discard all bytes, including the byte where the parity error
was detected, and set the parity error condition. Similarly, if a PEC error occurs, the SY64912 will discard the entire data
packet and set the PEC error condition. In both cases, if the host attempts to initiate a new transaction with a Repeated
Start to the same device, the SY64912 will NACK the device address to indicate an error condition to the host. Before
performing any new transfer to the SY64912, the host must first clear the respective error condition, whether parity or PEC
error.

When IBl is enabled, the device can utilize IBI to communicate any error conditions observed to the host. However, in cases
where IBI is not enabled, it is strongly recommended that the host checks the error status register to ensure that no parity
or PEC error was detected on the bus.

Host I3C Read Operation without PEC

Figure 23 and Figure 24 demonstrate that an I3C basic mode read operation is identical to an 12C read operation. In this
operation, for all bytes transmitted by the device, the 9t bit serves as the T-bit. The device and host utilize this bit to negotiate
the continuation of the read transfer. During the read phase, the device sets the T-bit to 1 before the rising edge to inform
the host that it can send more bytes. Alternatively, the device sets the T-bit to O to indicate to the host its desire to terminate
the transfer. In response, the host can either issue a Stop or Repeated Start on the bus. The host also has the option to
terminate the transfer by setting the T-bit to 0, but only when the device sends the T-bit as 1, creating a repeated start
condition on the bus. Furthermore, the host can send a Stop on the bus.

When the host enables IBI, it must first transmit the 1Bl header byte, which consists of 7’h7E+R/W = 0, before sending the
device address. This allows the participating devices on the bus to arbitrate among themselves if more than one device has
an interrupt condition that needs to be communicated to the host.

S or Sr 0 SA 1 0 HID2 HID1 HIDO R/W=0 ACK/NACK
RA = Register Address [7:0] T
Sr 0 SA 1 0 HID2 HID1 HIDO R/W=1 ACK/NACK
Data T=1
Data ras1j T=1
T=1
Data ra+N] T=1 Sror P

Figure 23. I3C Basic Mode Read
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S 1 1 1 1 1 1 0 R/W=0 ACK
Sr 0 SA 1 0 HID2 HID1 HIDO R/W=0 [ ACK/NACK
RA = Register Address [7:0] T
Sr 0 SA 1 0 HID2 HID1 HIDO | R/W=1 | ACK/NACK
Data [ra T=1
Data ras+1] T=1
T=1
Data ra+n] T=1 Sror P

Figure 24. I13C Basic Mode Read with IBI Header

If a parity error occurs in the write phase before the repeated start, the SY64912 issues a NACK during the read phase of
the transaction. Furthermore, if the host attempts to continuously read data to the point where the internal read address
pointer reaches 255 (which corresponds to the last register in the register map), the device will send the T-bit as 0. When
the host initiates a new transaction with a Repeated Start to the same device after a previous transaction had a parity error,
the SY64912 will NACK the device address to indicate an error condition to the host. The host must first clear the parity
error condition before performing any new transfer to the SY64912.

When IBI is enabled, the device can utilize IBI to communicate any error conditions observed to the host. However, in cases
where IBI is not enabled, it is strongly recommended that the host checks the error status register to ensure that no parity
error was detected on the bus.

Host I3C Read Operation with PEC

Figure 25 and Figure 26 illustrate that when the host enables PEC, the host adds an extra byte after transmitting the register
address. The format for this additional byte is detailed in Table 5. Due to the limitations imposed by the CMD byte, which
only allows for one or two byte reads, the device should terminate the read phase by sending one byte of data and the PEC
byte, or two bytes of data and the PEC byte, followed by setting the T-bit to 0. However, it should be noted that if the host
sets the register address as 255 and attempts a read of two bytes, the device cannot guarantee the result.

S or Sr o | sa | 1 | o | HD2| HDL| HDO |RW=0| ACKINACK
RA = Register Address [7:0] T
CND Rt | o | o | o | o T
PEC T

Sr 0 SA 1 0 HID2 HID1 HIDO R/W=1 ACK/NACK
Data [rp T=1
T=1
Data ra+N T=1

PEC T=0 Sror P

Figure 25. I3C Basic Mode Read with PEC enabled

DS_SY64912 Rev.1.0 Silergy Corp. Confidential- Prepared for Customer Use Only 18
© 2025 Silergy Corp. All Rights Reserved.



SY64912

S/|ERGY
S 1 1 1 1 1 1 0 R/W=0 ACK
Sr 0 SA 1 0 HID2 HID1 HIDO R/W=0 ACK/NACK
RA = Register Address [7:0] T
CND R=1 0 0 0 0 T
PEC T
Sr 0 SA 1 0 HID2 HID1 HIDO R/W=1 ACK/NACK
Data raj T=1
T=1
Data ra+] T=1
PEC T=0 Sror P

Figure 26. I3C Basic Mode Read with PEC enabled and IBI Header

If the CMD value sent by the host is invalid for the SY64912, the device will NACK the read phase.

In the event of a parity error occurring in the write phase before the Repeated Start, the SY64912 will NACK the read phase
of the transaction. If the host attempts to initiate a new transaction with a Repeated Start to the same device, the SY64912
should NACK the device address to indicate an error condition to the host. The host must first clear the parity error condition
before performing any new transfer to the SY64912.

If a PEC error occurs, the SY64912 will NACK the read phase of the transaction. Similarly, if the host attempts to start a
new transaction with a Repeated Start to the same device, the SY64912 should NACK the device address to indicate the
an existing error condition to the host. The host must first clear the PEC error condition before performing any new transfer
to the SY64912.

When IBI is enabled, the device can utilize it to report any error conditions observed to the host. However, in cases where
IBI is not enabled, it is strongly recommended that the host checks the error status register to ensure that no parity or PEC
error was detected on the bus.

Host I3C Read Operation in Default Read Address Pointer Mode
The default read address pointer mode in I3C basic mode functions similarly to 12C mode, as shown in Figure 27 through
30. If the host continuously reads data, causing the internal read address pointer to reach 255 (the last register in the register

map), the device will send the T-bit as 0. The host can terminate the transfer by setting the T-bit to O, but this option is only
available when PEC is not enabled.

S or Sr 0 SA 1 0 HID2 HID1 HIDO | R/W=1 | ACK/NACK
Data [ry T=1
Data [ra+1) T=1
T=1
Data [ra+N] T=1 Sror P

Figure 27. I3C Basic Mode Default Read Address Enabled
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S 1 1 1 1 1 1 0 R/W=0 ACK
Sr 0 SA 1 0 HID2 HID1 HIDO | R/W=1 | ACK/NACK
Data [ra T=1
Data Rras1] T=1
T=1
Data ra+N] T=1 Sror P

Figure 28. I3C Basic Mode Default Read Address Enabled with 1Bl Header

If PEC is enabled, the MR18 register determines the default number of bytes to be sent. Following the transmission of these
bytes, the device will send the PEC byte with the T-bit set to 0.

S or Sr 0 SA 1 0 HID2 HID1 HIDO | R/IW=1 | ACK/NACK
Data ra) T=1
T=1
Data rasny T=1
PEC T=0 Sror P

Figure 29. 13C Basic Mode Default Read Address Enabled with PEC Enabled

S 1 1 1 1 1 1 0 R/W=0 ACK
Sr 0 SA 1 0 HID2 HID1 HIDO | R/W=1 | ACK/NACK
Data [ra) T=1
T=1
Data [ra+N T=1
PEC T=0 Sror P

Figure 30. I3C Basic Mode Default Read Address Enabled with PEC Enabled and 1Bl Header

The SY64912 will NACK the address phase during a Repeated Start if an error occurred in the previous transaction.
In-Band Interrupt

The In-Band Interrupt (IBl) is a sophisticated means of notifying the host about an event occurring in the SY64912. The
SY64912 generates two distinct types of events:

1. Error event: Events corresponding to a PEC or parity error.
2. Temperature event: Events triggered by the temperature exceeding the upper limits or dropping below the lower limits.

When the device powers up, all interrupt sources are disabled by default. Enabling an interrupt source is only possible when
the device operates in I13C basic mode, as allowing the interrupt source would generate an In-Band Interrupt (IBI), which is
not permitted in I°C mode.

The SY64912 can only request an IBI when the bus remains inactive for the tava. period. When the bus meets the condition
for an inactive state, and no bus transaction is ongoing, the SY64912 can trigger an IBI by driving the SDA low. This action
serves as an indication to the host that an IBl is pending.

In Band Interrupt Arbitration Rules

The generation and arbitration of In-Band Interrupts (IBI) must follow specific rules outlined below, considering the state of
the host controller readiness and the presence of multiple devices on the bus. It is important to note that all of these
conditions are applicable only when the bus has remained inactive for the tavaL period.
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Upon initiating a write or read operation with an IBI header, the host controller should enable SY64912 to drive its
own address on the bus. If the host controller detects a value other than the IBI header, it will stop driving the SDA
line, enabling the SY64912 to transmit its device header with the R/W bit set to 1.

If the host controller can accept the IBI from the device, it should acknowledge the device address, release the bus
at the falling edge of the SCL, and receive the bytes transmitted by the SY64912.

If the host controller is unable to accept the IBI from the device, it should send a NACK to the device address and
generate a Stop condition on the bus. The SY64912 will attempt another IBI only after the tavaL period.

Upon initiating a write or read operation without an IBI header to a device on the bus with a lower device address
than the SY64912, the device should cease its participation on the bus and attempt another IBI only after the tavaL
period, upon detecting a mismatch.

If the host controller initiates a write or read operation without an IBI header to a device on the bus with a higher
device address than the SY64912, the device will win the bus arbitration, and the host will no longer be involved. The
host can acknowledge the IBI by sending an ACK or ignore it by sending a NACK. In the latter case, the SY64912
will retry another IBI only after the tavaL period.

If the host controller initiates a write or read transaction without an IBI header to the SY64912, which also requests
an IBI, the host or the SY64912 can win in the bus arbitration.

If the host controller initiates a write transaction, it will win the bus arbitration, causing the SY64912 to release the
bus. The SY64912 will then attempt another IBI only after tavaL period.

If the host controller initiates a read transaction, all the bits should match. However, at this stage, the host is
anticipating an ACK from the SY64912 for the read request, while the SY64912 is waiting for an ACK from the host
for the IBI. Consequently, a NACK will be present on the bus. In this case, the SY64912 will retry the IBI only after
the tavaL period. However, if the host issues a start (or Repeated Start) and attempts the read transaction before the
tavaL period, it will receive an ACK from the SY64912, and the host’s read should win the arbitration on the bus.

When multiple devices attempt to initiate an IBI simultaneously, the device with the lowest device address will be the
winner in the bus arbitration. If the SY64912 detects a loss in the bus arbitration, it will retry another IBI only after the
tavaL period.

In-Band Interrupt Bus Transaction

As depicted in Figure 31 and Figure 32, when the device needs to transmit an IBI and successfully wins arbitration on the
bus, receiving an ACK from the host, it is required to always send the mandatory data byte (MDB) as 8’h00. The MDB is
then followed by the values of the MR51 and MR52 registers. Upon transmitting the final byte, the device should set the T-
bit to 0. Subsequently, the host controller must send a Stop condition to the bus.

S 0 SA 1 0 HID2 | HID1 | HIDO | R/W=1 | ACKINACK
MDB = 0x0 T=1
MR51 [7:0] T=1
MR52 [7:0] T=0 P

Figure 31. IBI Payload Packet with PEC Disabled

If PEC (Packet Error Checking) is enabled, following the transmission of the MR52 register value, the PEC byte is sent with
the T-bit set as 0. Again, the host must send a Stop condition on the bus.

s 0 SA 1 0 HID2 | HID1 | HIDO | R/W=1 | ACK/NACK
MDB = 0x0 T=1
MR51 [7:0] T=1
MR52 [7:0] T=1
PEC T=0 P

Figure 32. IBI Payload Packet with PEC Enabled
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After the device asserts an IBI and successfully transmits the IBI, which includes the MDB, MR51, MR52, and PEC (if PEC
mode is enabled) bytes, the IBI_STATUS bit in the MR48 register should be automatically cleared by the device.

Common Command Codes Support

The SY64912 supports a limited set of CCCs as defined in the 13C basic specification and listed in Table 6. It only supports
the CCCs specified in Table 6. If an unsupported CCC is encountered on a generic 13C bus, the SY64912 will either NACK
it (if possible) or ignore its associated actions. Similarly, for supported CCCs, if a CCC that doesn't apply to the current
mode (I°C or I13C) is sent, the device will disregard the corresponding actions.

Before the SY64912 can process any device-specific read or write operation, a Stop condition on the bus is required after
receiving any CCC. When processing a device-specific read or write condition, a Stop on the bus should be followed before
any CCC can be issued.

The SY64912 can receive a direct CCC with a Repeated Start condition following another direct CCC. It is acceptable to
send a broadcast CCC following another broadcast CCC with a Repeated Start in between. In such cases, the device
actions will only be updated following a Stop condition on the bus. However, if a direct CCC is followed by a broadcast CCC
or vice versa with a Repeated Start, the behavior of the SY64912 is not defined. For instance, in I12C mode, it is acceptable
to send a SETHID CCC, followed by a Repeated Start, then a SETAASA CCC followed by a Stop condition. However, in
I3C mode, sending a direct ENEC CCC followed by a Repeated Start and then a broadcast DEVCTRL CCC is not a valid
condition for the SY64912. In this case, the host must issue a Stop after the ENEC CCC before sending a broadcast
DEVCTRL CCC.

The CCC sent to the SY64912 can be either a broadcast code or a direct code. All CCC operations require the host to send
7’h7E with R/W = 0, followed by the specific CCC and its payload bytes. For a direct CCC, the host should issue a Repeated
Start on the bus after sending the CCC byte and then transmit the payload bytes.

Table 6. Supported CCCs

Operating . Supported in I2C )
CccC Mode Code Description Mode Supported in I3C Mode
Broadcast 0x00 Enable event
ENEC Direct 0x80 interrupts No Yes
Broadcast 0x01 Disable event
DISEC Direct 0x81 interrupts No Yes
Broadcast 0x06 Put the device in 12C
RSTDAA Direct 0x86 mode No es
SETAASA | Broadcast | oxzg | Putthedeviceini3C Yes No
Basic Mode
GETSTATUS Direct 0x90 Get device status No Yes
DEVCAP Direct OxEO Get device capability No Yes
SY64912 updates 3-
SETHID Broadcast 0x61 bit HID field Yes No
DEVCTRL Broadcast 0x62 Configure device Yes Yes
ENEC CCC

The host controller sends the ENEC CCC to enable event interrupt generation. The ENEC CCC becomes effective once
the host controller issues a Stop. Upon receiving the ENEC CCC, the SY64912 updates the IBI_ERROR_EN bit in the
MR27 register to 1’b1. It is not permissible for the host controller to send the ENINT bit as 0.

The command can be issued as either a broadcast command or a direct command to the SY64912, as depicted in Figure
33 and Figure 34.

S or Sr 1 | 1 | 1 | 1 | 1 | 1 | o |rwso| ackmack
0x00 T
0x00 ENINT T Sror P
Figure 33. ENEC CCC Broadcast
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S orSr 1 1 1 1 1 1 0 R/W=0 | ACK/NACK
0x80 T
Sr 0 SA 1 0 HID2 HID1 HIDO | R/W=0 | ACK/NACK
0x00 ENINT T Sror P

Figure 34. ENEC CCC Direct

The command can be issued as either a broadcast or a direct command, as depicted in Figure 35 and Figure 36 when PEC
is enabled. In this situation, the host controller must include the PEC byte, calculated on all bytes except the byte with 7’h7E
and R/W = 0, after the Start or Repeated Start. If the previous transaction had a parity or PEC error and the host initiates
the transaction with a Repeated Start, the SY64912 will NACK the ENEC CCC.

S or Sr 1 | 1 | 1 | 1 | 1 | 1 | 0 | RIW=0 | ACK/NACK
0X00 T
0X00 | ENINT T
PEC T Sror P
Figure 35. ENEC CCC Broadcast with PEC Enabled
S or Sr 1 1 1 1 1 1 0 |RMW=0| ACK/INACK
0x80 T
PEC T
Sr 0 SA 1 0 HID2 | HID1 | HIDO | RIW=0 | ACK/NACK
0X00 ENINT T
PEC T Sror P
Figure 36. ENEC CCC Direct with PEC Enabled
DISEC CCC

The host controller sends the DISEC CCC to disable event interrupt generation. The DISEC CCC becomes effective once
the host controller issues a Stop. Upon receiving the DISEC CCC, the SY64912 will update the IBI_ERROR_EN bit in the
MR27 register to 1’b0. It is not permissible for the host controller to send the DISINT bit as 0.

The command can be issued as either a broadcast or direct command to a specific device, as depicted in Figure 37 and

Figure 38.
S or Sr 1 1 1 1 1 0 | RmW=0| ACK/NACK
0x01 T
0X00 DISINT T Sror P
Figure 37. DISEC CCC Broadcast
| S or Sr 1 | 1 | 1 | 1 | 1 | 1 | 0 |R/W=0 ACK/NACK
0x81 T
| Sr 0 | SA | 1 | 0 | HID2 | HID1 | HIDO | RAW=0 | ACK/NACK
0X00 DISINT T Sror P

Figure 38. DISEC CCC Direct
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The command can be issued as either a broadcast or a direct command, as depicted in Figure 39 and Figure 40 when PEC
is enabled. In this case, the host controller must attach the PEC byte, calculated on all bytes except the byte with 7’h7E and
R/W = 0, after the Start or Repeated Start.

If the previous transaction had a parity or PEC error and the host initiates the transaction with a Repeated Start, the SY64912
will NACK the DISEC CCC.

SorSr 1 1 1 1 1 1 0 R/W=0 | ACK/NACK
0x01 T
0x00 DISINT T
PEC T Sror P

Figure 39. DISEC CCC Broadcast with PEC Enabled

S or Sr 1 1 1 1 1 1 0 R/W=0 | ACK/NACK
0x81 T
PEC T
Sr 0 SA 1 0 HID2 HID1 HIDO | R/W=0 | ACK/NACK
0x00 ENINT T
PEC T Sror P

Figure 40. DISEC CCC Direct with PEC Enabled

RSTDAA CCC

Upon receiving the RSTDAA CCC from the host controller, the SY64912 will transition from I3C basic mode to I2C mode.
The RSTDAA CCC becomes effective after the host controller issues a Stop. Once the SY64912 receives the RSTDAA
CCC, it will carry out the following actions:

* Setthe INF_SEL bit in the MR18 register to 1'b0 for 12C mode.

* Setthe PEC_EN bit in the MR18 register to 1'b0 to disable PEC if it was previously enabled.

* Setthe PAR_DIS bit in the MR18 register to 1'b0 to enable parity check if it was previously disabled.
* Setthe IBI_ERROR_EN bit in the MR27 register to 1'b0 to disable IBI if it was previously enabled.

The command can be issued as either a broadcast or a direct command to the SY64912 device, as depicted in Figure 41
and Figure 42.

S or Sr 1 1 1 1 1 1 0 R/W=0 | ACK/NACK

0x06 T Sror P

Figure 41. RSTDAA CCC Broadcast Command

S or Sr 1 1 1 1 1 1 0 R/W=0 | ACK/NACK
0x86 T
Sr 0 SA 1 0 HID2 HID1 HIDO | R/W=0 | ACK/NACK Sror P

Figure 42. RSTDAA CCC Direct Command

The command can be issued as either a broadcast or a direct command, as depicted in Figure 43 and Figure 44, when
PEC is enabled. In this case, the host controller must include the PEC byte, calculated on all bytes except the byte with
7'h7E and R/W=0, after the Start or Repeated Start.
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If the previous transaction encountered a parity or PEC error and the host initiates the transaction with a Repeated Start,
the SY64912 will NACK the RSTDAA CCC.

S or Sr 1 1 1 1 1 1 0 R/W=0 | ACK/NACK
0x06 T
PEC T Sror P

Figure 43. RSTDAA CCC Broadcast with PEC Byte

S or Sr 1 1 1 1 1 1 0 R/W=0 | ACK/NACK
0x86 T
PEC T
Sr 0 SA 1 0 HID2 HID1 HIDO | R/W=0 [ ACK/NACK
PEC T Sror P

Figure 44. RSTDAA CCC Direct with PEC Byte

SETAASA CCC

Upon receiving the SETAASA CCC from the host controller, the SY64912 will transition from 12C mode to 13C basic mode.
The SETAASA CCC becomes effective after the host controller issues a Stop. Once the SY64912 receives the SETAASA
CCC, it will set the INF_SEL bit of the MR18 register to 1'b1 for the I3C basic mode.

The SETAASA CCC is always issued as a broadcast command, as depicted in Figure 45, and does not require PEC bytes
since it is only applicable during 1°C mode. If the previous CCC transaction encountered a parity error and the host initiates
the transaction with a Repeated Start, the SY64912 will NACK the SETAASA CCC.

SorSr1|1|1|1|1|1|o|RAN=o ACK

0x29 T Sror P

Figure 45. SETAASA CCC Command

GETSTATUS CCC

The host controller issues the GETSTATUS CCC to the SY64912 to retrieve the status of any pending parity error, PEC
error, or interrupt event. Upon receiving the GETSTATUS CCC, the SY64912 will not clear the status bits, and the host
must perform additional transactions on the bus to individually clear the status flags or write 1’b1 to the CLR_GLOBAL bit
of the MR27 reqister.

The command is exclusively issued in direct mode, as depicted in Figure 46 when PEC is disabled and Figure 47 when
PEC is enabled. In the latter case, the host controller must include the PEC byte, calculated on all bytes except the 7’h7E
with R/W=0 byte, after the Start or Repeated Start. The SY64912 calculates the PEC on the data bytes sent to the host.

If the previous transaction encountered a parity or PEC error and the host initiates the transaction with a Repeated Start,
the SY64912 will NACK the GETSTATUS CCC.

| SorSr 1 | 1 | 1 | 1 | 1 | 1 | 0 | R/W=0 | ACK/NACK
0x90 T
| Sr 0 SA 1 0 HID2 | HID1 | HIDO | RIW=1| ACK/NACK
PECEr| O 0 0 0 0 0 0 T=1
0 o |PEr| o PENDING INTERRUPT T=0 Sror P

Figure 46. GETSTATUS CCC Direct Command
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| sorsr 1 | 1 | 2 | 1 | 1 | 1 | o [rw=0| Ackinack
0x90 T
PEC T
| Sr 0 SA 1 0 HID2 [ HID1 | HIDO | R/W=1| ACK/NACK
PEC_Err 0 0 0 0 0 0 0 T=1
0 0 P_Err 0 PENDING INTERRUPT T=1
PEC T=0 Sror P
Figure 47. GETSTATUS CCC Direct with PEC Enabled
DEVCAP CCC

The host controller sends the DEVCAP CCC to the SY64912 to obtain the supported optional device capabilities, as
specified in Table 7.

The DEVCAP CCC is only issued in direct mode, as depicted in Figure 48 when PEC is disabled and in Figure 49 when
PEC is enabled. In the latter case, the host controller must include the PEC byte, calculated on all bytes except the byte
with 7’h7E and R/W=0, after the Start or Repeated Start. The SY64912 calculates the PEC on the data bytes sent to the
host. If the previous transaction encountered a parity or PEC error and the host initiates the transaction with a Repeated
Start, the SY64912 will NACK the DEVCAP CCC.

| S or Sr 1 | 1 | 1 | 1 | 1 | 1 | 0 |R/W:0 ACK/NACK
OXEO T
| Sr 0 | SA | 1 | 0 | HID2 | HID1 | HIDO |R/W=1 ACK/NACK
DEVCAP_MSB [7:0] T=1
DEVCAP_LSB [7:0] T=0 Sror P

Figure 48. DEVCAP CCC Direct Command

| S or Sr 1 | 1 | 1 | 1 | 1 | 1 | 0 |R/W:O ACK/NACK
OxEO T
PEC T
| Sr 0 | SA | 1 | 0 | HID2 | HID1 | HIDO |R/W:1 ACK/NACK
DEVCAP_MSB [7:0] T=1
DEVCAP_LSB [7:0] T=1
PEC T=0 Sror P

Figure 49. DEVCAP CCC Direct with PEC Byte

Table 7. DEVCAP Data Byte Description

Bit Value Comments
DEVCAP_MSB [7:3] 00000 Reserved
DEVCAP_MSB [2] 1 0 = Timer-based reset not supported
1 = Timer-based reset supported
DEVCAP_MSB [1:0] 00 Reserved
DEVCAP_LSB [7:0] 8’h00 Reserved
DS_SY64912 Rev.1.0 Silergy Corp. Confidential- Prepared for Customer Use Only 26

© 2025 Silergy Corp. All Rights Reserved.



SY64912

SJ/LERGY

SETHID CCC

To update the HID code of the device serial address, the host controller sends the SETHID CCC to the SY64912. The
SETHID CCC becomes effective after the host controller issues a Stop. After receiving the SETHID CCC, the SY64912 will
update the MRY register bits DEV_HID_CODE [2:0] to the value HID [2:0] provided in the CCC data payload when the host
sends a Stop bus condition. If the previous transaction encountered a parity error and the host initiates the transaction with
a Repeated Start, the SY64912 will NACK the SETHID CCC.

S or Sr 1 1 1 1 1 1 0 R/W=0 ACK
0x61 T
0 0 0 0 HID2 HID1 HIDO 0 T Sror P

Figure 50. SETHID CCC Broadcast Command

DEVCTRL CCC

The host controller issues the DEVCTRL CCC to enable or disable operations common to devices on the bus and SY64912
should recognize the DEVCTRL CCC.

The DEVCTRL CCC is typically issued in broadcast mode, but it can also be sent in unicast or multicast mode. The host
can use the DEVCTRL CCC as a generic access with the RegMod field set to 0 or a specific register access with the
RegMod field set to 1. When the RegMod field is set to 0, the structure of the DEVCTRL CCC packet is shown in Figure 51
when PEC is disabled. Figure 52 illustrates the structure of the DEVCTRL CCC when the RegMod field is set to 0 and PEC
is enabled. In the latter case, the host controller is required to append the PEC byte, calculated on all bytes except the byte
with 7’h7E and R/W=0, after the Start or Repeated Start.

S or Sr 1 | 1 | 1 | 1 | 1 | 1 | 0 |R/W=0 ACK
0x62 T
ADDRMASK | ADDRMASK | ADDRMASK | STOFFSET STOFFSET _

2 Py 0] ] [0l PECBL [1] PECBL[0] | REGMOD=0 T
DEVADDR 0 T
DEVCTRL DATA 0 T
DEVCTRL DATA 1 T
DEVCTRL DATA 2 T

DEVCTRL DATA 3 T Sror P

Figure 51. DEVCTRL CCC with REGMOD = 0 and PEC Disabled
S or Sr v | 1 | 2 | 1 | 1 ] 1 [ o [rweo ACK

0x62 T
ADDI[?ZI}/IASK ADDI[?ll}/IASK ADDI[?Oli/IASK STOI[:ESET STOI[ZOI;SET PECBL [1] PECBL [0] REGMOD=0 T
DEVADDR 0 T
DEVCTRL DATA 0 T
DEVCTRL DATA 1 T
DEVCTRL DATA 2 T
DEVCTRL DATA 3 T

PEC T Sror P

Figure 52. DEVCTRL CCC with REGMOD = 0 and PEC Enabled
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Figure 53 illustrates the structure of the DEVCTRL CCC packet when PEC is disabled when the RegMod field is set to 1.
When PEC is enabled, Figure 54 displays the structure of the DEVCTRL CCC for the same case. In the latter case, the
host controller must append the PEC byte, calculated on all bytes except the byte with 7’h7E and R/W = 0, after the Start
or Repeated Start. However, if the CMD field indicates that only one byte needs to be written, the optional register data
should not be sent by the host. If the previous transaction encountered a parity or PEC error and the host initiates the
transaction with a Repeated Start, the SY64912 will NACK the DEVCTRL CCC.

S or Sr 1 1 1 1 1 1 0 R/W=0 ACK
0x62 T
ADDI[?ZI\]/IASK ADDI[?ll\]/IASK ADDIE)I\]/IASK STOI[::ESET STOI[:OI;SET PECBL [1] PECBL [0] REGMOD=1 T
DEVADDR 0 T
REGISTER OFFSET T
REGISTER DATA 1 T
OPTIONAL REGISTER DATA 2 T Sror P
Figure 53. DEVCTRL CCC with REGMOD = 1 and PEC Disabled
S or Sr 1 1 1 1 1 1 0 R/W=0 ACK
0x62 T
ADD?z’iAASK ADDI[?lI}/IASK ADDI[?Ol}/IASK STOF[:ESET STOF[:OF;SET PECBL [1] PECBL [0] REGMOD=1 T
DEVADDR 0 T
REGISTER OFFSET T
CMD w=0 0000 T
REGISTER DATA 1 T
OPTIONAL REGISTER DATA 2 T
PEC T Sror P
Figure 54. DEVCTRL CCC with REGMOD = 1 and PEC Enabled
Table 8 describes the definitions of the command fields.
Table 8. DEVCTRL CCC Command Definitions
Field Description Values Action
000 = Unicast The SY64912 matches the DEVADDR[6:0] field
command with its assigned serial address.
) Broadcast, multicast, 011 = Multicast The SY64912 matches the DEVADDR[6:3] field
ADDRMASK [2:0] . . N ; . '
or unicast selection command with its assigned LID code in the serial address.
111 = Broadcast The SY64912 ignores the DEVADDR[6:0] and
command performs the required action.
00 =Byte 0 The SY64912 identifies which byte is the first byte
01 = Byte 1 among DEVCTRL DATA 0, DEVCTRL DATA 1,
STOFFSET [1:0] Start offset byte DEVCTRL DATA 2, and DEVCTRL DATA 3 and
10 =Byte 2 updates its register accordingly.
11 = Byte 3 This field is valid only when REGMOD = 0.
PECBL [1:0] 00 =1 Byte The SY64912 identifies the position of the PEC
' 01 = 2 Byte byte after the DEVCTRL DATA bytes are sent.
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Identifies the burst 10 = 3 Byte This field is valid only when REGMOD = 0 and
length for the PEC PEC is enabled.
byte position 11 =4 Byte
0 = Generic Access The SY64912 interprets the DEVCTRL DATA byte
- as generic data bytes described in Table 9.
Identifies if it is a The SY64912 interprets the DEVCTRL DATA byte
REGMOD generic or specific as specific register access bytes.
register access 1 = Reqister Access If PEC is disabled, the format used for specific
- Reg register access follows Figure 19.
If PEC is enabled, the format used for specific
register access follows Figure 21.
Table 9. Generic Data Byte Format
DEVCTRL_ DATA Bit Function Values Action
DEVCTRL DATA 0 [7] PEC Enable 01: [E):]S:‘tﬁ'ee MR18 register PEC_EN bit is updated
. : 0 = Disable . -
DEVCTRL DATA O [6] Parity Disable 1= Enable MR18 register PAR_DIS bit is updated
DEVCTRL DATA 0 [5:0] Reserved Reserved
DEVCTRL DATA 1[7:4] Reserved Reserved
0 = No action . -
DEVCTRLDATA1[3] | Global IBIClear | 1= Clear all events and MR27 register CLR_GLOBAL bit is
. updated
pending IBI
DEVCTRL DATA 1[2:0] Reserved Reserved
DEVCTRL DATA 2 [7:0] Reserved Reserved
DEVCTRL DATA 3[7:0] Reserved Reserved

1/0 Operation

The device initially operates in 12C mode, using an open-drain I/O for its interface. However, when the device switches to
the I3C mode, the I/O can be either open drain or push-pull. This dynamic switching between open drain and push-pull
modes is primarily designed to support In-Band Interrupts (IBl). Table 10 details the different I/O modes for each cycle of

operation.
Table 10. SY64912 Dynamic I/O Operation for I3C Mode

Operation Open-Drain Mode Push-Pull Mode
Start + Device Address Yes No
Strat + 7’h7E IBlI Header Byte Yes No
Repeat Start + Device Address No Yes
Repeat Strat + 7’h7E IBl Header Byte No Yes
CCC Bytes (after 7h’'7E +R/W =0 + ACK) No Yes
Stop No Yes
ACK/NACK Responses Yes No
Interrupt Request by SY64912 + Device Address Yes No
Command and Address Operations No Yes
IBI Payload No Yes
Write Data, T-bit sequence No Yes
Read Data, T-bit sequence No Yes
PEC, T-bit sequence No Yes

Timing Diagrams
The SY64912 is compatible with both 12C and 13C interfaces. Figure 2 and Figure 4 provide descriptions of the different bus
conditions supported by the device. The definitions for each of these bus conditions are listed below:

1. Bus ldle: Both the SDA and SCL lines remain high after a Stop condition.

2. Start (S) condition: A start condition is defined by the SDA line transitioning from high to low while the SCL line is
high. The Start condition is preceded by a bus idle state.
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3.

4,

Stop (P) condition: A stop condition is defined by the SDA line transitioning from low to high while the SCL line is
high.

Repeated Start (SR) condition: A Repeated Start condition is defined by the SDA line transitioning from high to low
while the SCL line is high, following a data transfer.

Data Transfer: The number of data bytes transferred between a Start and Stop condition, as determined by the host
or device.

. Acknowledge: When addressed, each receiving device is required to generate an acknowledge (ACK) bit during

device address and host-to-device write transfer. A device that acknowledges must pull down the SDA line during
the acknowledge clock pulse, ensuring that the SDA line is stable low during the high period of the acknowledge clock
pulse. When the host is receiving data, it can signal the end of the data transfer by generating a Not-Acknowledge
(NACK) on the last byte transmitted by the target device. This behavior is as per I°C mode of operation.
In I3C mode, each receiving device should only acknowledge its device address. Additionally, the host should
acknowledge the device address during a successful IBI address arbitration.

. T-Bit: The T-bit is only relevant in I3C mode or when the host sends a common command code (CCC) in I2C mode.

It contains parity information when the host writes to the targeted device(s). If the T-bit is sampled during aread as 1
on the rising edge of the 9th clock, it indicates that the device will continue the read operation.
If the host wants to terminate the read, it can activate the pull-up while the device drives the line high, as shown in
Figure 3. When the device stops driving the line and tri-states its output, the pull-up momentarily keeps the line high
until the host takes control of the bus to generate a Repeated Start and Stop, ending the read. If the host can accept
more data from the device, it must not drive the line. The device samples the SDA on the falling edge of the 9th clock,
and if the T-bit is sampled as 1, the device resumes driving the SDA for the next byte. If the T-bit is sampled as 0 on
the rising edge of the 9th clock during a read, it indicates that the device is terminating the read, as shown in Figure
4. The host should also drive the SDA low so that when the device stops driving the line and tri-states its output, the
host can take control of the bus to generate a Stop, ending the read.

Programming
This section outlines the programming model for specific operations of the SY64912.
Enabling Interrupt Mechanism

IBI can be enabled only in I3C basic mode. Figure 55 illustrates the programming model the host controller must follow to
enable IBI for the SY64912 properly.

Is IBI required only
for error events?

Y

Send ENEC CCC

Is IBI required only
for all events?

A
Send write data
No packet to set
MR27[4:0]

Figure 55. Interrupt Enable Flowchart
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Clearing Interrupt

Although In-Band Interrupts (IBI) can be generated in I3C basic mode, the SY64912 is designed to update the status bit for
various events (excluding PEC error) even when operating in I12C mode. Figure 56 illustrates the programming model for
the host controller to clear an 1Bl in I3C basic mode. In I12C mode, the host controller can poll the SY64912 by reading the
register data, as explained in Section 0.

SY64912

No

IBl from SY64912

Host sends

IBl accepted by
GETSTATUS CCC

host?

Wait for Tava

A

Host sends Global SY64912 sends MDB,
Clear command MR51[7:0] and MR52[7:0]

No

SY64912 sent
complete IBI

SY64912 clears MR48[7]
and pending interrupt status

End

Figure 56. Interrupt Clear Process Flowchart
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Register Map

Table 11. SY64912 Register Map

Address Type Reset Value Register Name SS Description
00h R ACh MRO Device Type: Most Significant Byte
01h R 05h MR1 Device Type: Least Significant Byte
02h R 02h MR2 Device Revision
03h R 15h MR3 Vendor ID Byte 0
04h R 64h MR4 Vendor ID Byte 1
07h RW OEh MR7 Device Configuration - HID
12h RW 00h MR18 Device Configuration
13h W1C 00h MR19 Clear Register MR51 Temperature Status Command
14h W1C 00h MR20 Clear Register MR52 Error Status Command
1Ah RW 00h MR26 TS Configuration
1Bh RW 00h MR27 Interrupt Configurations
1Ch RW 70h MR28 TS Temp High Limit Configuration - Low Byte
1Dh RW 03h MR29 TS Temp High Limit Configuration - High Byte
1Eh RW 00h MR30 TS Temp Low Limit Configuration - Low Byte
1Fh RW 00h MR31 TS Temp Low Limit Configuration - High Byte
20h RW 50h MR32 TS Critical Temp High Limit Configuration — Low Byte
21h RW 05h MR33 TS Critical Temp High Limit Configuration - High Byte
22h RW 00h MR34 TS Critical Temp Low Limit Configuration — Low Byte
23h RW 00h MR35 TS Critical Temp Low Limit Configuration — High Byte
30h R 00h MR48 Device Status
31h R 00h MR49 TS Current Sensed Temperature - Low Byte
32h R 00h MR50 TS Current Sensed Temperature - High Byte
33h R 00h MR51 TS Temperature Status
34h R 00h MR52 Miscellaneous Error Status
Table 12. Register Section Access Type Codes
Access Type | Code | Description
Read type
R R Read
RC R Read
C to clear
RV RV Reserved for future expansion
Write type
w w Write
wicC w w
1C 1 to clear

Reset or default value

-n

| Value after reset or the default value

MRO: Device Type, Most Significant Byte (address = 00h) [reset = ACh]

Table 13. MRO: Device Type Register

7 | | | 4 | 3 | 2 | 1 | 0
MSB_DEV_TYPE[7:0]
R-ACh
Table 14. MRO: Device Type Field Descriptions
Bit Field Type Reset Description
7:0 MSB_DEV_TYPE[7:0] R ACh Device type, most significant byte. Used in

conjunction with MR1 register.
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MR1: Device Type, Least Significant Byte (address = 01h) [reset = 05h]

Table 15. MR1: Device Type Register

7 | 6 | 5 | 4 | 3 | 2 | 1 | 0
LSB_DEV_TYPEJ[7:0]
R-05h
Table 16. MR1: Device Type Field Descriptions
Bit Field Type Reset Description
7.0 MSB_DEV_TYPEJ[7:0] R 05h Device type, least significant byte. Used in
conjunction with MRO register.
MR2: Device Revision (address = 02h) [reset = 02h]
Table 17. MR2: Device Revision Register
7 | 6 5 | 4 3 | 2 | 1 0
Reserved DEV_REV_MAJOR[1:0] DEV_REV_MINOR[2:0] Reserved
R-00 R-00 R-001 R-0
Table 18. MR2: Device Revision Field Descriptions

Bit Field Type Reset Description
7:6 Reserved R 00 Reserved
5:4 DEV_REV_MAJORJ[1:0] R 00 Indicates the major revision number
31 DEV_REV_MINOR[2:0] R 001 Indicates the minor revision number

0 Reserved R 0 Reserved

MR3: Vendor ID Byte 0 (address = 03h) [reset = 15h]
Table 19. MR3: Vendor ID Byte 0 Register
7 | 6 | 5 | 4 | 3 | 2 | 1 | 0
VENDOR_ID_BYTEOQ[7:0]
R-15h
Table 20. MR3: Vendor ID Byte 0 Field Descriptions

Bit Field Type Reset Description
7:0 VENDOR_ID_BYTEOQ[7:0] R 15h Indicates the lower byte of the Vendor ID.

MR4: Vendor ID Byte 1 (address = 04h) [reset = 64h]

Table 21. MR4: Vendor ID Byte 1 Register

7 | 6 | 5 | 4 | 3 | 2 | 1 | 0
VENDOR_ID_BYTE1[7:0]
R-64h
Table 22. MR4: Vendor ID Byte 1 Field Descriptions
Bit Field Type Reset Description
7:0 VENDOR_ID BYTE1[7:0] R 64h Indicates the upper byte of the Vendor ID.
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MRY7: Device Confiquration - HID (address = 07h) [reset = 0Eh]

The MRY7 register reads the HID configured by the host controller. This register can be updated only by the SETHID CCC
when the device is in 12C mode, by the RSTDAA command when in 13C mode, or through a bus reset.

Table 23. MR7: Device Configuration — HID Register

7 | 6 | 5 | 4 3 | 2 | 1 0
Reserved DEV_HID CODE[2:0] Reserved
R-0h RW-111 R-0
Table 24. MR7: Device Configuration — HID Field Descriptions
Bit Field Type Reset Description
74 Reserved R Oh Reserved
31 DEV_HID_CODE[2:0] RW 111 Device HID Code. The SY64912 device responds to
a unique 7-bit address formed by a 4-bit LID code
as Table 4 and 3-bit ID code configured in this
register.
0 Reserved R 0 Reserved

MR18: Device Configuration (address = 12h) [reset = 00h]

The MR18 register configures the device features. In I3C mode, this register enables PEC and disables Parity (T-bit). It also
sets the default read address mode for both 12C and 13C bus operations. The burst length for the PEC byte applies only in
I3C mode; in 12C mode, the host controller must not modify this bit.

Table 25. MR18: Device Configuration Register

7 6 5 4 3 | 2 1 0
DEF_RD_ADDR_ | DEF_RD_ADDR_ | DEF_RD_ADDR_
PEC_EN | PAR_DIS | INF_SEL POINT EN POINT Start[1:0] POINT BL Reserved
RW-0 RW-0 R-0 RW-0 RW-0 RW-0 R-0
Table 26. MR18: Device Configuration Field Descriptions
Bit Field Type Reset Description
7 PEC_EN RW 0 PEC enable

0 = PEC is disabled

1 =PEC is enabled

6 PAR_DIS RW 0 Parity (T-bit) disable

0 = Parity or T-bit is enabled

1 = Parity or T-bit is disabled

5 INF_SEL R 0 Interface selection

0 = I12C protocol (maximum speed of 1 MHz)

1 = 13C basic protocol

4 DEF_RD_ADDR_POINT_EN RwW 0 Default read address pointer enable

0 = Disable default read address pointer (host
sets address pointer)

1 = Enable default read address pointer (address
selected by MR7 register,
DEF_RD_ADDR_POINT_Start[1:0] bits

3:2 DEF_RD_ADDR_POINT_Start[1:0] RW 00 Default read address pointer starting address
00 = MRA49 register

01 = Reserved

10 = Reserved

11 = Reserved

1 DEF_RD_ADDR_POINT_BL RW 0 Burst length for read pointer address for PEC
calculation
0 = 2 bytes
1 =4 bytes
0 Reserved R 0 Reserved
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MR19: Clear MR51 Temperature Status Command (address = 13h) [reset = 00h]

The MR19 register is written by the host to clear the temperature comparison status following the most recent conversion.
Table 27. MR19: Clear MR51 Temperature Status Command Register

7] 6] 5] 4 3 2 1 0
Reserved CLR_TS CRIT_LOW CLR_TS CRIT_HIGH CLR_TS LOW CLR_TS HIGH
R-00h RO-W1C RO-W1C RO-W1C RO-W1C
Table 28. MR19: Clear MR51 Temperature Status Command Field Descriptions
Bit Field Type Reset Description
7:4 Reserved R 00h | Reserved
3 CLR_TS_CRIT_LOW | RO-W1C 0 Clear temperature sensor critical low status
1 =Write '1' to clear MR51 TS_CRIT_LOW_STATUS bit
Writing a '0' does not affect MR51 TS CRIT _LOW _STATUS bit
2 | CLR_TS_CRIT_HIGH | RO-W1C 0 Clear temperature sensor critical high status
1 = Write '1'to clear MR51 TS_CRIT_HIGH_STATUS bit
Writing a '0' does not affect MR51 TS CRIT_HIGH STATUS bit
1 CLR_TS_LOW RO-W1C 0 Clear temperature sensor low status
1 = Write '1' to clear MR51 TS_LOW_STATUS bit
Writing a '0' does not affect MR51 TS LOW _STATUS bit
0 CLR_TS_HIGH RO-W1C 0 Clear temperature sensor high status
1 =Write '1' to clear MR51 TS_HIGH_STATUS bit
Writing a '0' does not affect MR51 TS HIGH STATUS bhit

MR20: Clear MR52 Error Status Command (address = 14h) [reset = 00h]

In I3C mode only, the host writes to the MR20 register to clear error conditions when the PEC checksum is incorrect or
when the last write from the host causes a parity error in the T-bit. This register is not applicable in any other mode of
operation.

Table 29. MR20: Clear MR52 Error Status Command Register

7 | e | s | a4 | 3 | 2 1 0
Reserved CLR PEC ERROR CLR PAR ERROR
R-00h Wi1C W1C
Table 30. MR20: Clear MR52 Error Status Command Field Descriptions
Bit Field Type Reset Description
7.2 Reserved R 00h | Reserved
1 CLR_PEC_ERROR RO-W1C 0 Clear packet error status
1 = Write '1' to clear MR52 PEC_ERROR_STATUS bit
Writing a '0' does not affect MR52 PEC_ERROR_STATUS bit
0 CLR_PAR_ERROR RO-W1C 0 Clear parity error status
1 = Write '1' to clear MR52 PEC_ERROR_STATUS bit
Writing a '0' does not affect MR52 PAR_ERROR_STATUS bit
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MR26: TS Configuration (address = 1Ah) [reset = 00h]

The host can utilize the DIS_TS bit in the MR26 register to disable the temperature sensor. When the bit is set, the device
will either halt an ongoing temperature conversion or, if a conversion is in progress, it will finish the current conversion and
subsequently deactivate the temperature sensor.

Table 31. MR26: Temperature Sensor Configuration Register

7 | 6 | 5 | 4 | 3 | 2 | 1 0
Reserved DIS TS
R-0h RW-0
Table 32. MR26: Temperature Sensor Configuration Field Descriptions
Bit Field Type Reset Description
7:1 Reserved R Oh Reserved
0 DIS TS RwW 0 Disable temperature sensor

0 = Enable temperature sensor
1 = Disable temperature sensor

MR27: Interrupt Configuration (address = 1Bh) [reset = 00h]
Table 33. MR27: Interrupt Configuration Register

7 6 | 5 4 3 2 1 0
CLR_GLOB | Reserve | IBI_ERROR_ | IB_TS_CRIT_LOW | IB_TS_CRIT_HIGH | IBI_TS_LOW_ | IBI_TS_HIGH_
AL d EN _EN _EN EN EN
wicC R-00 R-0 RW-0 RW-0 RW-0 RW-0
Table 34. MR27: Interrupt Configuration Field Descriptions
Bit Field Type Reset Description
7 CLR_GLOBAL RO-W1C 0 Global clear event status and In-Band Interrupt (IBI)
status
1 = Write '1' to clear the MR48, MR51 and MR52
registers.
Writing a '0' does not affect MR48, MR51 and MR52
registers.
6:5 Reserved R Oh Reserved
4 IBIl_ERROR_EN R 0 In-band interrupt (IBI) enable for MR52 error log.

0 = Disable. Errors logged in MR52 register bits do not
generate an IBI to host.

1 = Enable. Errors logged in MR52 register bits generate
an IBI to host.

3 IBI_TS _CRIT_LOW_EN RwW 0 In-band interrupt (IBI) enable for temperature sensor
critical low.

0 = Disable. MR51 register TS_CRIT_LOW_STATUS bit
does not generate an IBI to host.

1 = Enable. MR51 register TS_CRIT_LOW_STATUS bit
generates an IBI to host.

2 IBI_TS CRIT_HIGH_EN RW 0 In-band interrupt (IBI) enable for temperature sensor
critical high.

0 = Disable. MR51 register TS_CRIT_HIGH_STATUS bit
does not generate an IBI to host.

1 = Enable. MR51 register TS_CRIT_HIGH_STATUS bit
generates an 1Bl to host.

1 IB_TS LOW_EN RwW 0 In-band interrupt (IBI) enable for temperature sensor
low.
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0 = Disable. MR51 register TS_LOW_STATUS bit does
not generate an IBI to host.
1 = Enable. MR51 register TS_LOW_STATUS bit
generates an IBI to host.
0 IBI_TS HIGH_EN RW 0 In-band interrupt (IBI) enable for temperature sensor

high.

0 = Disable. MR51 register TS_HIGH_STATUS bit does
not generate an IBI to host.

1 = Enable. MR51 register TS_HIGH_STATUS bit
generates an 1Bl to host.

MR28: Temperature Sensor High Limit-Low Byte Confiquration (address = 1Ch) [reset = 70h]

The status flag indicating a temperature high limit is triggered when the outcome of the temperature conversion exceeds
the programmed value in the MR29 and MR28 registers. The application must guarantee that the critical temperature high
limit registers are set with a value higher than the high limit registers.

Table 35. MR28: Temperature Sensor High Limit-Low Byte Configuration Register

7 | 6 | 5 | 4 | 3 | 2 | 1 | 0
TS _HIGH_LIMIT_LOWTI7:0]
RW-70h | R-0 | R-0
Table 36. MR28: Temperature Sensor High Limit-Low Byte Field Descriptions
Bit Field Type Reset Description
7:0 TS_HIGH_LIMIT_LOW][7:0] RwW 70h Low byte of the high limit temperature for the

thermal sensor. MR29 and MR28 together define
the high limit for the thermal sensor.

MR29: Temperature Sensor High Limit-High Byte Configuration (address = 1Dh) [reset = 03h]

When the outcome of the temperature conversion surpasses the programmed value in the MR29 and MR28 registers, the
status flag for the temperature high limit is activated. The application must guarantee that the critical temperature high limit
registers are set with a value higher than the high limit registers.

Table 37. MR29: Temperature Sensor High Limit-High Byte Configuration Register

7 | 6 | 5 | 4 | 3 | 2 | 1 | 0
TS_HIGH_LIMIT_HIGH[7:0]
R-0 | R-0 | R-0 | RW-03h

Table 38. MR29: Temperature Sensor High Limit-High Byte Field Descriptions

Bit Field Type Reset Description

7:0 TS _HIGH_LIMIT_HIGH[7:0] RwW 03h High byte of the high limit temperature for the
thermal sensor. MR29 and MR28 together define
the high limit for the thermal sensor.
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MR30: Temperature Sensor Low Limit-Low Byte Configuration (address = 1Eh) [reset = 00h]
The status flag for the critical low limit is set when the temperature conversion result is less than the programmed value in
the MR31 and MR30 registers. The application must guarantee that the critical temperature low limit registers have a value
lower than the low limit registers.

Table 39. MR30: Temperature Sensor Low Limit-Low Byte Configuration Register

7 | 6 | 5 | 4 | 3 | 2 | 1 | 0
TS LOW LIMIT _LOWI7:0]
RW-00h | R-0 | R-0
Table 40. MR30: Temperature Sensor Low Limit-Low Byte Field Descriptions

Bit Field Type Reset Description

7:0 TS _LOW_LIMIT_LOW([7:0] RW 00h Low byte of the low limit temperature for the
thermal sensor. MR31 and MR30 together define
the low limit for the thermal sensor.

MR31: Temperature Sensor Low Limit-High Byte Confiquration (address = 1Fh) [reset = 00h]
The status flag for the critical low limit is set when the temperature conversion result is less than the programmed value in
the MR31 and MR30 registers. The application must guarantee that the critical temperature low limit registers have a value
lower than the low limit registers.
Table 41. MR31: Temperature Sensor Low Limit-High Byte Configuration Register
7 | 6 | 5 | 4 | 3 | 2 | 1 | 0
TS_LOW_LIMIT_HIGH[7:0]

R-0 | R-0 | R-0 | RW-00h
Table 42. MR31: Temperature Sensor Low Limit-High Byte Field Descriptions

Bit Field Type Reset Description

7:0 TS _LOW_LIMIT_HIGH[7:0] RwW 00h The high byte of the low limit temperature for the

thermal sensor. MR31 and MR30 together set

the low limit for the thermal sensor.

MR32: Temperature Sensor Critical High Temperature Limit-Low Byte Configuration (address = 20h) [reset = 50h]

The status flag for the critical temperature high limit is set when the temperature conversion result is greater than the
programmed value in the MR33 and MR32 registers. The application must ensure that the critical temperature high limit

registers have a value greater than the high limit registers.
Table 43. MR32: Temperature Sensor Critical Temperature High Limit-Low Byte Configuration Register

7 | 6 | 5 | 4 | 3 | 2 | 1 | 0
TS CRIT _HIGH LIMIT LOWI[7:0]
RW-50h | R-0 | R-0
Table 44. MR32: Temperature Sensor Critical Temperature High Limit-Low Byte Field Descriptions

Bit Field Type Reset Description

7.0 TS_CRIT_HIGH_LIMIT_LOWI[7:0] RW 50h Low byte of the critical high limit temperature for
the thermal sensor. MR33 and MR32 together
set the critical high limit temperature for the

thermal sensor.
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MR33: Temperature Sensor Critical Temperature High Limit-High Byte Confiquration (address = 21h) [reset = 05h]

The status flag for the critical temperature high limit is set when the temperature conversion result is greater than the
programmed value in the MR33 and MR32 registers. The application must ensure that the critical temperature high limit
registers have a value greater than the high limit registers.

Table 45. MR33: Temperature Sensor Critical Temperature High Limit-High Byte Configuration Register

7 | 6 | 5 | 4 | 3 | 2 | 1 | 0
TS _CRIT_HIGH_LIMIT_HIGH[7:0]
R-0 | R-0 | R-0 | RW-05h
Table 46. MR33: Temperature Sensor Critical Temperature High Limit-High Byte Field Descriptions

Bit Field Type Reset Description

7:0 TS _CRIT_HIGH_LIMIT_HIGH]J7:0] RW 05h The high byte of the critical high limit temperature
for the thermal sensor. MR33 and MR32 together
set the critical high limit temperature for the
thermal sensor.

MR34: Temperature Sensor Critical Temperature Low Limit-Low Byte Configuration (address = 22h) [reset = 00h]

The status flag for the critical temperature low limit is set when the temperature conversion result is less than the
programmed value in the MR35 and MR34 registers. The application must guarantee that the critical temperature low limit
registers have a value lower than the low limit registers.

Table 47. MR34: Temperature Sensor Critical Temperature Low Limit-Low Byte Configuration Register

7 | 6 | 5 | 4 | 3 | 2 | 1 | 0
TS_CRIT_LOW_LIMIT_LOW]J7:0]
RW-00h | R-0 | R-0
Table 48. MR34: Temperature Sensor Critical Temperature Low Limit-Low Byte Field Descriptions
Bit Field Type Reset Description
7:0 TS_CRIT_LOW_LIMIT_LOWI[7:0] RwW 00h The low byte of the critical low limit temperature

for the thermal sensor. MR35 and MR34 together
set the critical low limit temperature for the thermal
Sensor.

MR35: Temperature Sensor Critical Temperature Low Limit-High Byte Confiquration (address = 23h) [reset = 00h]

The status flag for critical temperature low limit is set when the temperature conversion result is less than the programmed
value in the MR35 and MR34 registers. The application must guarantee that the critical temperature low limit registers have
a value lesser than the low limit registers.

Table 49. MR35: Temperature Sensor Critical Temperature Low Limit-High Byte Configuration Register

7 | 6 | 5 | 4 | 3 | 2 | 1 | 0
TS CRIT LOW LIMIT HIGH[7:0]
R-0 | R-0 | R-0 | RW-00h
Table 50. MR35: Temperature Sensor Critical Temperature Low Limit-High Byte Field Descriptions

Bit Field Type Reset Description

7:0 TS_CRIT_LOW_LIMIT_HIGH[7:0] RW 00h The high byte of the critical low limit temperature
for the thermal sensor. MR35 and MR34
together set the critical low limit temperature for
the thermal sensor.
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MR48: Device Status (address = 30h) [reset = 00h]

The MR48 register provides the status of the IBl when the SY64912 is in I3C mode.
Table 51. MR48: Device Status Register

7 6 | 5 | 4 | 3 | 2 | 1 | 0
IBI_ STATUS Reserved
R-0 R-00h

Table 52. MR48: Device Status Field Descriptions

Bit Field Type Reset Description
7 IBI_STATUS R 0 Device event In-Band Interrupt (IBI) status.
0 = No pending IBI.
1 = Pending IBI.
6:0 Reserved R 00h Reserved

MR49: Current Sensed Temperature Low Byte (address = 31h) [reset = 00h]

The MR49 register stores the lower 8-bits temperature output from the most recent conversion.

Table 53. MR49: Current Sensed Temperature Low Byte Register
7 | 6 | 5 | 4 | 3 | 2 | 1 | 0
TS_SENSE_LOW]J7:0]
R-00h

Table 54. MR49: Current Sensed Temperature Low Byte Field Descriptions

Field Type
TS_SENSE_LOWI[7:0] R

Bit
7:0

Reset
00h

Description
The low byte of the current temperature returned after
the most recent conversion by the thermal sensor.
MR50 and MR49 together provide the temperature
returned after the most recent conversion.

MR50: Current Sensed Temperature High Byte (address = 32h) [reset = 00h]

The MR50 register stores the upper 8-bits temperature output from the most recent conversion.

Table 55. MR50: Current Sensed Temperature High Byte Register

7 | 6 | 5 | 4 | 3 | 2 | 1 | 0
TS _SENSE_HIGHI[7:0]
R-00h
Table 56. M50: Current Sensed Temperature High Byte Field Descriptions

Bit Field Type Reset Description

7:0 TS_SENSE_HIGH][7:0] R 00h The high byte of the current temperature returned after the
most recent conversion by the thermal sensor.
MR49 and MR50 together provide the temperature
returned after the most recent conversion.
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MR51: Temperature Status (address = 33h) [reset = 00h]

The MR51 register stores the most recent temperature comparison status against the four threshold levels defined in MR28
through MR35.

Table 57. MR51: Temperature Status Register

7]6]5]4 3 2 1 0
Reserved TS CRIT LOW _STATUS | TS CRIT HIGH STATUS | TS LOW STATUS | TS HIGH STATUS
R-0h R-0 R-0 R-0 R-0
Table 58. MR51: Temperature Status Field Descriptions
Bit Field Type Reset Description
74 Reserved R 00h Reserved
3 TS _CRIT_LOW_STATUS R 0 Temperature sensor critical low status.

0 = Temperature is above the limit set in registers
MR35 and MR34.

1 = Temperature is below the limit set in registers
MR35 and MR34.

2 TS_CRIT_HIGH_STATUS R 0 Temperature sensor critical high status.

0 = Temperature is below the limit set in registers
MR33 and MR32.

1 = Temperature is above the limit set in registers
MR33 and MR32.

1 TS _LOW_STATUS R 0 Temperature sensor low status.

0 = Temperature is above the limit set in registers
MR31 and MR30.

1 = Temperature is below the limit set in registers
MR31 and MR30.

0 TS HIGH_STATUS R 0 Temperature sensor high status.

0 = Temperature is below the limit set in registers
MR29 and MR28.

1 = Temperature is above the limit set in registers
MR29 and MR28.

MR52: Miscellaneous Error Status (address = 34h) [reset = 00h]

The MR52 register stores the status of PEC checksum failures when PEC mode is enabled and parity errors on the T-bit
when the host writes to the device in I3C mode.

Table 59. MR52: Miscellaneous Error Status Register

7 | 6 | 5 | 4 | 3 | 2 1 0
Reserved PEC_ERROR_STATUS PAR_ERROR_STATUS
R-00h R-0 R-0
Table 60. MR52: Miscellaneous Error Status Field Descriptions
Bit Field Type Reset Description
7:2 Reserved R 00h Reserved
1 PEC_ERROR_STATUS R 0 Packet error status.

0 = No PEC error.

1 = PEC error in one or more packets.
0 PAR_ERROR_STATUS R 0 Parity check error status

0 = No parity error.

1 = Parity error in one or more bytes.
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Application Schematic
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Figure 57 12C /SMBus Application Schematic

BOM List
Designator Description Part Number MFR
C1,C2 100nF/50V, 0603
R1, R2 2kQ, 0603, 1%
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Layout Design

For optimal design, follow these PCB layout guidelines:

Place the bypass capacitor (a 0.1yF MLCC is recommended) as close as possible to the Vppspo and GND pins.

Place the bypass capacitor (a 0.1yF MLCC is recommended) as close as possible to the Vobio and GND pins.

Thermal contact is required between the part and the sensed region. For improved thermal contact, a wide copper trace
has to be provided between the GND pin of the temperature sensor and the area being monitored.

The sensor has to be placed in close proximity to the parts that dissipate heat.

Top Layer

Bottom Layer

Via Hole
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Note: All dimensions are in millimeters and exclude mold flash and metal burr.
DS_SY64912 Rev.1.0 Silergy Corp. Confidential- Prepared for Customer Use Only 44

© 2025 Silergy Corp.

All Rights Reserved.



&

SY64912

S/IERGY
Tape and Reel Information

1.Tape Dimensions and Pin 1 Orientation

|—1 65/1.85 |-3_g;44-.l /—1 40/1.60

[ & 0 © 0«
|

' [0
vasrs sed ——1.9/2.4—

0.60/0.80+—
Direction of Feed >
2.Reel Dimensions
A
Reel
Size
Y
Package tvpe Tape width | Pocket pitch | Reel size | Trailer * length Leader * Qty per reel
ge typ (mm) (mm) (Inch) (mm) length (mm) (pcs)
CSP1.338*0.838 8 2 7" 280 160 10000
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Revision History

The revision history provided is for informational purposes only and is believed to be accurate; however, not warrantied.
Please make sure that you have the latest revision.

Date Revision Change
Dec. 10, 2025 Revision 1.0 Initial Release
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IMPORTANT NOTICE

1. Rightto make changes. Silergy and its subsidiaries (hereafter Silergy) reserve the right to change any information published in this
document, including but not limited to circuitry, specification and/or product design, manufacturing or descriptions, at any time and without
notice. This document supersedes and replaces all information supplied prior to the publication hereof. Buyers should obtain the latest
relevant information before placing orders and should verify that such information is current and complete. All semiconductor products
are sold subject to Silergy’s standard terms and conditions of sale.

2. Applications. Application examples that are described herein for any of these products are for illustrative purposes only. Silergy
makes no representation or warranty that such applications will be suitable for the specified use without further testing or modification.
Buyers are responsible for the design and operation of their applications and products using Silergy products. Silergy or its subsidiaries
assume no liability for any application assistance or designs of customer products. It is customer’s sole responsibility to determine whether
the Silergy product is suitable and fit for the customer’s applications and products planned. To minimize the risks associated with
customer’s products and applications, customer should provide adequate design and operating safeguards. Customer represents and
agrees that it has all the necessary expertise to create and implement safeguards which anticipate dangerous consequences of failures,
monitor failures and their consequences, lessen the likelihood of failures that might cause harm and take appropriate remedial actions.
Silergy assumes no liability related to any default, damage, costs or problem in the customer’s applications or products, or the application
or use by customer’s third-party buyers. Customer will fully indemnify Silergy, its subsidiaries, and their representatives against any
damages arising out of the use of any Silergy components in safety-critical applications. It is also buyers’ sole responsibility to warrant
and guarantee that any intellectual property rights of a third party are not infringed upon when integrating Silergy products into any
application. Silergy assumes no responsibility for any said applications or for any use of any circuitry other than circuitry entirely embodied
in a Silergy product.

3. Limited warranty and liability. Information furnished by Silergy in this document is believed to be accurate and reliable. However,
Silergy makes no representation or warranty, expressed or implied, as to the accuracy or completeness of such information and should
have no liability for the consequences of use of such information. In no event should Silergy be liable for any indirect, incidental, punitive,
special or consequential damages, including but not limited to lost profits, lost savings, business interruption, costs related to the removal
or replacement of any products or rework charges, whether or not such damages are based on tort or negligence, warranty, breach of
contract or any other legal theory. Notwithstanding any damages that customer might incur for any reason whatsoever, Silergy’ aggregate
and cumulative liability towards customer for the products described herein should be limited in accordance with the Standard Terms and
Conditions of Sale of Silergy.

4. Suitability for use. Customer acknowledges and agrees that it is solely responsible for compliance with all legal, regulatory and
safety-related requirements concerning its products, and any use of Silergy components in its applications, notwithstanding any
applications-related information or support that may be provided by Silergy. Silergy products are not designed, authorized or warranted
to be suitable for use in life support, life-critical or safety-critical systems or equipment, nor in applications where failure or malfunction of
a Silergy product can reasonably be expected to result in personal injury, death or severe property or environmental damage. Silergy
assumes no liability for inclusion and/or use of Silergy products in such equipment or applications and therefore such inclusion and/or
use is at the customer’s own risk.

5. Terms and conditions of commercial sale. Silergy products are sold subject to the standard terms and conditions of commercial
sale, as published at https://www.silergy.com, unless otherwise agreed in a valid written individual agreement specifically agreed to in
writing by an authorized officer of Silergy. In case an individual agreement is concluded only the terms and conditions of the respective
agreement should apply. Silergy hereby expressly objects to and denies the application of any customer’s general terms and conditions
with regard to the purchase of Silergy products by the customer.

6. No offer to sell or license. Nothing in this document may be interpreted or construed as an offer to sell products that is open for
acceptance or the grant, conveyance or implication of any license under any copyrights, patents or other industrial or intellectual property
rights. Silergy makes no representation or warranty that any license, either express or implied, is granted under any patent right, copyright,
mask work right, or other intellectual property right. Information published by Silergy regarding third-party products or services does not
constitute a license to use such products or services or a warranty or endorsement thereof. Use of such information may require a license
from a third party under the patents or other intellectual property of the third party, or a license from Silergy under the patents or other
intellectual property of Silergy.

For more information, please visit: www.silergy.com
© 2025 Silergy Corp. All Rights Reserved.
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