SY7T6xx/SY7T6xxE

Energy Measurement Processor

|ERG
e with Integrated Oscillator
DESCRIPTION FEATURES
The SY7T6xx/SY7T6xxE are energy measurement

processors (EMPs) with up to six analog (sense) inputs.
They are ideally suited for embedded poly-phase or power
distribution applications.

The analog front end (AFE) provides analog (sense) inputs
for interfacing with up to six current or voltage sensors.
Scaled voltages from the sensors are fed to a high-resolution
delta-sigma converter. A low power 24-bit energy
measurement processor (EMP) with embedded firmware
performs all the necessary computation, compensation, and
data formatting. With integrated flash memory for storing
nonvolatile data such as calibration coefficients and device

High resolution delta-sigma ADC with up to
six time-multiplexed analog inputs

Precision voltage and timing references
24-bit energy measurement processor with
nonvolatile storage of calibration and
configuration data

Flexible SPI, UART, I2C interface options with
configurable DIO for alarm signaling, address
pins, or user control

SY7T6xxE offers an extended temperature

range (-40°C to +105°C)
¢ Various compact package options (14-32pin)

configuration settings, the SY7T6xx/SY7T6xxE provide an
autonomous solution that simplifies system integration.
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SY7T6xx/SY7T6xxXE

1 Ordering Information

Ordering Number? | Carrier Firmware | Temperature Range | Package Top Marking
SY7T609B Bulk
-40°C to +85°C BNExyz
SY7T609T Tape & Reel
SY7T609E+B Bulk None TSSOP-14 | SY7T609E
-40°C to +105°C YYWW
SY7T609E+T Tape & Reel RRRR
P HHO@
SY7T610B Bulk YYWW
-40°C to +85°C RRRR
SY7T610T Tape & Reel HHO@
None TSSOP-16 SY7T610E
. o YYWW
SY7T610E+T Tape & Reel -40°C to +105°C RRRR
HHO@
SY7T611B Bulk \E(I\\(/IVF\’/W
None -40°C to +85°C TQFN-24 RRRR
SY7T611T Tape & Reel HHEQ@
SY7T612B Bulk 5'\\("VF\’/W
-40°C to +85°C RRRR
SY7T612T Tape & Reel
P TQFN-32 HHQQ
None
5x5mm SY7T612E
. . YYWW
SY7T612E+T Tape & Reel -40°C to +105°C RRRR
HHOQ@
Example:

SY7T6120+ 00

=

SY7T612E+ 000

(&

Firmware version code
Pre-programming adder
Carrier Type (B for bulk, T for tape & reel)

Carrier Type (B for bulk, T for tape & reel)
Firmware version code
Pre-programming adder

Extended temperature range

year code
week code
lot code
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SY7T6xx/SY7T6xxXE

YY The last two digits of year of assembly
WW  Week of assembly
RRRR Die Rev Code
##Ht  The last 3 numeric characters from the lot number
@@  The first two alpha characters after the numeric characters
from the lot number

Note:

1) Ordering Numbers for pre-programmed devices with firmware include a ‘+’ character followed by
one or more alphanumeric characters (Example: SY7T612B+ABC123 for ABC123 firmware
shipped in bulk). To support re-programmability, the top marking is the same for both all
programmed and unprogrammed ordering options. Material traceability is digitally maintained
within the device.
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SY7T6xx/SY7T6xxXE

2 Functional Description

This datasheet only contains a description of the various on-chip hardware resources, electrical
specifications, mechanical specifications, and ordering numbers. Reference firmware documentation for
information on:

- Signal processing, compensation, and measurement outputs
- Fault detection and alarms
- Calibration, configuration, and commands

- Serial communication protocols
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SY7T6xx/SY7T6xxXE

3 Pinout
3.1

SY7T609/SY7T609E

GNDA[ |10 14| |V3P3A

AINT [ ]2 13| AIN2N

MFIO [ |3 12 |AIN2P
SY7T609/E wY|

DIO8 [ |4 11| DIo1
(Top View)

DIO7 [ |5 10| | DIO2
DIO5 [ |6 o[ | pDIO3

V3P3D[_|7 8| |GNDD

Pin

Name

Description

GNDA

Ground pin (Analog)

AIN1

Analog Sense Input

MFIO

Multi-function 1/0: (Analog Sense Input or Digital 1/0)

DIO8

Interface Select (), Digital 1/0

DIO7

Digital I/0

DIO5

SPI SSB or Digital /0

V3P3D

3.3VDC Supply (Digital)

GNDD

GROUND (Digital)

DIO3

SPI MISO, UART TX (Data Out)

DIO2

SPI MOSI, UART RX (Data In)

DIO1

SPI SCK or Digital 1/0

AIN2P

Analog Sense Input

AIN2N

Analog Sense Input

rlolnlZla|lo|e(vN|lo|jaln|w|Nv|=

V3P3A

3.3VDC Supply (Analog)

Notes:

1)

DIO8 is sampled at power-on or reset to determine the selection of SPI (DIO8 = low) or UART/I2C (DIO8
= high). The selection of 12C or UART is determined by the firmware.
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SY7T6xx/SY7T6xxXE

3.2 SY7T610/SY7T610E

ante [ 1| O 14 | AIN3
ANIN | 2 | 13 | AIN2N
GNDA | 3 12 | AINZP
0108 [ 2 SY7T610/E E —
DIO7 | 5 11 | DIO1
DIOS | 6 (TOP VIEW) | 13 | DIO2
DIO4 [ 7 [ 1o | DIO3
V3P3D | 8 | 11 ] aNDD

Pin | Name |Description

1 AIN1P | Analog Input 1 (Positive)

2 AIN1N | Analog Input 1 (Negative)

3 GNDA | Ground pin (Analog)

4 DIO8 Interface Select and Digital I/O. Pin is sampled upon reset to select the

serial interface.
5 DIO7 |Digital 10

6 DIO5 |SPI SSB, I°C SCL, or Digital 1/0
7 DIO4 |Digital /0
8

9

V3P3D | 3.3VDC Supply (Digital)

GNDD | GROUND (Digital)

10 DIO3 |SPI MISO, UART TX, or I12C SDAo (Data Out)
11 DIO2 |SPI MOSI, UART RX, or I2C SDAi (Data In)
12 DIO1 |SPI SCK or Digital I/O

13 | V3P3A|3.3VDC Supply (Analog)

14 | AIN2P | Analog Input 2 (Positive)

15 | AIN2N | Analog Input 2 (Negative)

16 AIN3 |Analog Input 3 (Single-End)

Notes:

1) DIOS8 is sampled at power-on or reset to determine the selection of SPI (DIO8 = low) or
UART/I2C (DIO8 = high). The selection of I12C or UART is determined by the firmware.
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SY7T6xx/SY7T6xxXE

3.3 SY7T611/SY7T611E

o
288§ 55
< 2 < > <<
2% B2 21 20 19
AIN3N [] 1 18 [| RESETB
GNDA [] 2 17 [| pI09
DIOS |] 3 16 [| DIO10
DIO7 [] 4 SY7Te11 [| ploo
DIO6 [] 5 14 [| DIO
DIOS5 [] 6 13 [| DIO2
7 8 9 10 11 12
582582
) g X & @
Pin |Signal Function Pin |Signal Function
1 AIN3N Analog Input 3 (negative) 13 |DIO2 Iszglsl\AD?Alsl(l/D:t':Tr;r) RX/
2 GNDA Ground (Analog) 14 |DIO1 SPI SCK, Digital I/O
3 DIO8 Interface Select ("), Digital /O |15 |DIOO Digital 1/0
4 DIO7 Digital I/O 16 |DIO10 Digital 1/0
5 DIO6 Digital I/O 17 |DIO9 Digital I/O
6 DIO5 SPI SSB, I°C SCL, Digital I/O |18 |RESETB Reset Input (Active Low)
7 DIO4 Digital 1/0 19 |AIN1P Analog Input 1 (positive)
8 V3P3D 3.3VDC Supply (Digital) 20 |AIN1N Analog Input 1 (negative)
9 XIN Crystal Oscillator Input 21 |V3P3A 3.3VDC Supply (Analog)
10 | XOUT Crystal Oscillator Output 22  |AIN2P Analog Input 2 (positive)
11 GNDD Ground (Digital) 23 |AIN2N Analog Input 2 (negative)
12 |DIO3 izlySig(gngoB)( 24 | AIN3P Analog Input 3 (positive)
Notes:

1) DIO8 is sampled at power-on or reset to determine the selection of SPI (DIO8 = low) or UART/I2C
(DIO8 = high). The selection of I12C or UART is determined by the firmware.

Copyright © 2026 Silergy Corp Proprietary information. For Silergy customer use only. Unauthorized distribution or duplication prohibited.

DS_SY7T6xx/SY7TT6xxXE Rev.1.1




SY7T6xx/SY7T6xxXE

3.4 SYT7T612/SY7T612E

o Z2 0o Z2 0 2 0o Z2
S S 0O 0O NN = -
Z zzzz 2z zz
<K < < < << < <
% 3130 29 28 27 % 2
GNDA ] 1 24[| vaP3A
DIO15 [] 2 23[| RESETB
DIO8 [] 3 22[| DI09
DIO7 ]4 SY7T61 2/E 21[ DIO10
DIO14 [] 5 20[| DIOO
DIO6 [] 6 (Top View) 19[| D101
DIO13 [] 7 18 [| DIO1
DIO5 |[] 8 17[| DIO2
9 10 11 12 13 14 15 16
¥ N ZEFE 0 o X
O — o g 2D2ao o O
= 0 X =
553 &% 5°
Pin| Signal |Function Pin Signal Function
1 | GNDA |Analog GND 17 DIO2 D|g|tgl I/0, SPI MOSI, UART RX,
SDAI™
2 DIO15 |Digital I/O 18 DIO1 Digital I/O, SPI SCK™
3 DIO8 |Interface Select™, Digital I/O 19 DIO11 Digital 1/0
4 DIO7 |Digital I/O 20 DIOO Digital /O
5 DIO14 |Digital I/0 21 DIO10 |Digital /O
6 DIO6 |Digital I/O 22 DIO9 Digital /O
7 DIO13 |Digital /0 23 | RESETB |Reset Input (Active Low)
Digital /0, SPI SSB, UART
8 DIO5 TXEN, SOL™) 24 | V3P3A |3.3VDC Supply (Analog)
9 DIO4 |Digital I/O 25 AININ  |Analog Input 1 (negative)
10 | DIO12 |Digital I/O 26 AIN1P  |Analog Input 1 (positive)
11| V3P3D |3.3VDC Supply (Digital) 27 AIN2N  |Analog Input 2 (negative)
12 XIN Crystal Oscillator Input 28 AIN2P | Analog Input 2 (positive)
13 | XOUT |Crystal Oscillator Output 29 AIN3N  |Analog Input 3 (negative)
14 | GNDD |Ground (Digital) 30 AIN3P | Analog Input 3 (positive)
15 | GNDD |Ground (Digital) 31 AIN4N  |Analog Input 4 (negative)
16| piog |Digital VO, SPIMISO, UARTTX, | 55 | AiNaP | Analog Input 4 (positive)
SDAo("
33 EP Thermal Pad - Tie to GND (Optional) )
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SY7T6xx/SY7T6xxXE

Notes:

1) DIO8 is sampled at power-on or reset to determine the selection of SPI (DIO8 = low) or UART/I2C
(DIO8 = high). The selection of I12C or UART is determined by the firmware.

2) The exposed thermal pad is connected to the device substrate. It can be connected to GND;
however it cannot be used to replace the GND connection. The GND must be connected through
GNDD (digital) and GNDA (analog) ground pins.

Copyright © 2026 Silergy Corp Proprietary information. For Silergy customer use only. Unauthorized distribution or duplication prohibited.
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SY7T6xx/SY7T6xxXE

4 Hardware Resources Overview

The SY7T6xx/SY7T6xxE integrates all the functional hardware blocks required for solid-state power and
energy measurement. Only a few external resistors and capacitors are required. Included on the device
are:

e Temperature compensated oscillator and clock management logic

e Integrated power-on reset and watchdog timer

¢ High-accuracy analog front-end (AFE) with trimmed voltage reference and temperature sensor

e  24-bit energy measurement processor with RAM and flash memory

e Peripheral interfaces (UART, 12C or SPI) with Digital /0 and PWM outputs

o =z o =z o =z o Z
< o ® [SYY s >
z z z z zz z 2
< < < < < < < <
- N
TEMP ; ; I I I I I ]
SENSE | MUX |<—
V3P3A BIAS | [« VREF
GEN || vBiAs
GNDA ADC GEN 25v
‘—'
- REG.
0sC 0
_ 1 + -t
R TRIM MUX v Vaprs DIOO
XIN I: BITS | CONTROL[™ 25v
XTAL TEMP POt
0sC
LOG. DIO2
XOUTI:
» SPI DIO3
SEL MPY DIV
DIO4
EMP , DIO5
CK Energy Measurement
GEN CK20M ggrocessor I C DIOG
SQ DIO7
RT x
3 — UART = pIos
» 0O
s
% (:5 = 24b data bus o DIO9
s :: o program bus
= g 6 DIO10
DIO11
RESETB DIO12
CE DATA
AN INFO. FLASH DIO13
BLOCK PROGRAM
Y MEMORY
3P3D DIO14
GNDD DIO15

Figure 4-1. SY7T6xx/SY7T6xxE Functional Block Diagram
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SY7T6xx/SY7T6xxXE

4.1 Clock Management, Power-On Reset, and WD Timer
Clock Management

The SY7T6xx/SY7T6xxXE integrates a trimmed and temperature compensated RC oscillator. The device
also includes the circuitry to handle an external crystal or ceramic resonator. The clock management unit
of the SY7T6xx/SY7T6xXE automatically handles the clock sources logic and distributes the clock to the
rest of the device.

Upon reset or power-on, the SY7T6xx/SY7T6xxE starts-up on the internal RC oscillator. After 1024 clock
cycles of the internal RC oscillator, the clock management logic will switch to the external 20MHz clock (if
available), allowing the external crystal an adequate start-up time. If no valid external clock is detected, the
clock management logic will keep clocking the device using the internal RC oscillator. If the device is
normally clocked using the external 20MHz crystal, the clock management logic continuously monitors the
status of the clock. The clock management logic of the SY7T6xx/SY7T6xxE will automatically switch to the
internal oscillator in the event of a failure of the external oscillator (or crystal not mounted).

The internal RC oscillator is trimmed and temperature compensated. It provides an accurate clock source,
however for applications requiring highest accuracy of the time-based measurements (i.e. line frequency,
energy, etc.), the use of an external crystal is recommended.

The SY7T6xx/SY7T6xXE external clock circuitry requires a 20.000MHz crystal. The circuitry includes two
18pF ceramic capacitors. Figure 4-2 shows the typical connection of the external crystal. This oscillator is
self-biasing and therefore an external resistor should NOT be connected across the crystal.

18pF
Il O XIN
20.000MHz ==
[ I © XOUT
18pF
N

Figure 4-2: XTAL Connection

Alternatively, an external clock signal can be utilized instead of a crystal. In this case, the external clock
should be connected to the XOUT pin while the XIN pin should be connected to GNDD.

If the external crystal is not utilized (not mounted), the XOUT pin should be connected to GNDD and the
XIN pin left unconnected.

Power-On Reset (POR)

An on-chip Power-On Reset (POR) block monitors the supply voltage (Vsrap) and initializes the internal
digital circuitry at power-on. Once Vsp3p is above the minimum operating threshold, the POR circuit triggers
and initiates a reset sequence. It will also issue a reset to the digital circuitry if the supply voltage falls below
the minimum operating level.

Watchdog Timer (WDT)

A Watchdog Timer (WDT) block detects any software processing errors. The embedded software
periodically refreshes the free-running watchdog timer to prevent it from timing out. If the WDT times out, it
is an indication that software is no longer being executed in the intended sequence; thus, a system reset is
initiated.

External Reset Pin (RESETB Pin)

In addition to the internal reset sources, a reset can be forced by applying a low level to the RESETB pin.

Copyright © 2026 Silergy Corp Proprietary information. For Silergy customer use only. Unauthorized distribution or duplication prohibited.
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SY7T6xx/SY7T6xxXE

Ifthe RESETB pin is pulled low, all digital activities in the device stop, except the clock management circuitry
and oscillators, which continue to run. The external reset input is filtered to prevent spurious reset events
in noisy environments. The reset does not occur until RESETB has been held low for at least 1 ys.

Once initiated, the reset mode persists until the RESETB is set high and the reset timer times out (4096
clock cycles). At the completion of the reset sequence, the internal reset is released and the processor
(EMP) begins executing from address 0.

If not used, the RESETB pin can be connected either directly or through a pull-up resistor to Vspsp supply.
A simple connection diagram is shown in Figure 4-3.

V V.
Vipap 3Ps Vapap 3P3
10KQ
RESETB RESETB (O)—
nF Q Manual
Reset Switch
GNDD GNDD T
GND GND
a) RESETB External Connection Example b) Unused RESETB Connection Example

Figure 4-3: RESETB Pin Connections

4.2 Analog Front-End and Conversion

The Analog Front-End (AFE) of the SY7T6xx/SY7T6xXE includes an input multiplexer, delta-sigma A/D
converter, bias current references, voltage references, a temperature sensor, and several voltage fault
comparators.

Delta-Sigma A/D Converter

A second-order delta-sigma converter digitizes the analog inputs. The converted data is then processed
through an FIR filter.

Voltage Reference

The device includes an on-chip precision bandgap voltage reference that incorporates auto-zero techniques
as well as production trims to minimize errors caused by component mismatch and drift. The voltage
reference is digitally compensated over temperature.

Die Temperature Measurement

The device includes an on-chip die temperature sensor used for digital compensation of the voltage
reference. It is also used to report temperature information to the user.

Voltage and Current Inputs

The external voltage and current sensors are connected to analog input pins. The full-scale signal level that
can be applied to the voltage input pins is V3P3A +250mVpk. With a sinusoidal waveform, the maximum
RMS voltage is:

Copyright © 2026 Silergy Corp Proprietary information. For Silergy customer use only. Unauthorized distribution or duplication prohibited.
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SY7T6xx/SY7T6xxXE

250mVpk
VrmsMAX = v = 176.78mVRMS

A common-mode voltage of less than £25 mV is recommended to fully utilize the available dynamic range.

4.3 Energy Measurement Processor

The SY7T6xx/SY7T6xXE integrates a dedicated 24-bit processor that performs all the digital signal
processing necessary for measurement, calibration, compensation, analysis, alarms generation, etc.

4.4 Flash and RAM

The SY7T6xx/SY7T6xxXE includes on-chip flash memory for storing program code, coefficients, calibration
data, and configuration settings. The SY7T6xx/SY7T6xxE also includes on-chip RAM which is used to store
the values of input and output registers and utilized by the firmware for its operations.

4.5 Digital I/O

The SY7T6xx/SY7T6xXE features general purpose digital /0. The digital /O are either managed directly
by the user, by embedded firmware, or multiplexed with the serial communication interfaces. The device
also includes the necessary hardware to generate free-running PWM signals at either DIO7 or DIO8 with
configurable period and pulse width. The following table summarizes the multiplexing and pin assignment
on the SY7T6xx/SY7T6xxE.

Pin Pin Function at Function by Interface
Name # Power-On Reset SPI UART 2c
DIO15 2 - DIO15
DIO14 5 - DIO14
DIO13 7 - DIO13
DIO12 | 10 - DIO12
DIO11 19 - DIO11
DIO10 | 21 - DIO10
DIO9 22 - DIO9
DIO8 3 Interface Select DIO8
DIO7 4 - DIO7
DIO6 6 - DIO6
DIO5 8 -- SSB | DIO5 | SCL
DIO4 9 - DIO4
DIO3 16 - MISO X SDAo
DIO2 17 - MOSI RX SDAI
DIO1 18 - SCK DIO1
DIOO 20 - DIOO

Copyright © 2026 Silergy Corp Proprietary information. For Silergy customer use only. Unauthorized distribution or duplication prohibited.
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SY7T6xx/SY7T6xxXE

4.6 Serial Interfaces

The SY7T6xx/SY7T6xxE provides UART, I2C, and SPI interface options, but only one interface can be
active at a time. The pin DIO8 is sampled following a power-on reset to select between SPI interface or
UART/ I2C. The firmware that is loaded on the device will determine the selection between UART and 12C
interfaces. The user should allow at least 10ms from a power-on reset event for the selection pin status to
be latched and the serial interface selected. During this time the status of DIO8 must not change.

Selected Interface DIO8
SPI 0
UART or 12C (1 1

Note:

Refer to the relevant firmware documentation for information on the selection of the UART/I2C interfaces.

Warning

Where applicable, pins should be configured via pull-up and pull-down resistors as these
pins could become outputs after initialization. Therefore, direct connection to
GNDD/GNDA or V3P3D/V3P3A supplies must be avoided.

4.6.1 UART Interface

The SY7T6xx/SY7T6xxE features a UART interface with a data rate ranging from 2400 up to 115k Baud.
The UART interface has a fixed configuration supporting: 8-bit, one start bit, one stop bit and no-parity. The
UART interface hardware does not provide handshaking hardware signals (i.e. RTS, CTS etc.). Refer to
the firmware documentation for further details on the communication protocol.

The UART clock is derived from the 20MHz system clock. The error due to the clock division is reported in
the following Table.

BAUD Actual Percent
Baud error

2400 2399.808 0.008

4800 4800.768 0.016

9600 9596.929 -0.032

19200 19193.86 -0.032

38400 38461.54 0.160

57600 57541.26 -0.2235
115200 114942.5 -0.2235

4.6.2 SPI Interface

The SPI featured in the SY7T6xx/SY7T6xXE is slave only. Once the SPI interface is activated, it utilizes the
following digital 1/0 as the SPI interface:

DIO5: Slave select (SSB) is an active low input signal.

DIO1: Serial Data Clock (SCK) input.

DIO3: Master Input, Slave Output (MISO), serial data output.
DIO2: Master Output, Slave Input (MOSI), serial data input.

The SPI interface allows read and write accessed to the data RAM specified in the command bit field
ADDR][5:0]. The command limits the access to RAM locations 0x00 through Ox3F.

Copyright © 2026 Silergy Corp Proprietary information. For Silergy customer use only. Unauthorized distribution or duplication prohibited.
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SY7T6xx/SY7T6xxXE

SPI Mode

The device operates in mode 3 (CPOL=1, CPHA=1) and as such the data is captured on the rising edge
and propagated on the falling edge of the serial data clock (SCK). The figure below shows a single-byte

transaction on the SPI bus. Bytes are transmitted/received MSB first.

soK WA B A B I A W

|
MOSI MSB X 6

|
| | |
3 N & X1XLSBY

SSB —>\

|

X
MISO wes X o X D G S 0

| | | |

Figure 4-4. Signal Timing on the SPI Bus
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Single Word SPI Reads

The device supplies direct read access to the device RAM memory. To read the RAM the master device
must send a read command to the slave device and then clock out the resulting read data. SSB must be
kept active low for the entire read transaction (command and response). SCK may be interrupted as long
as SSB remains low. ADDR[5:0] is filled with the word address of the read transaction. RAM data contents
are transmitted most significant byte first. ADDR[5:0] cannot exceed 0x3F. RAM words, and therefore the
results, are natively 24 bits (3 bytes) long.

Single Word SPI Read Command (MOSI)

Byte # Bit7 | Bit6 | Bit5 | Bit4 | Bit3 | Bit2 [ Bit1 [ Bit0
0 ADDR[5:0] 0x0

1 0

2 0

3 0

The slave responds with the data contents of the requested RAM addresses.

Single Word SPI Read Response (MISO)
Byte # Bit7 | Bit6 | Bit5 | Bit4 | Bit3 | Bit2 | Bit1 | Bit0
Hi-Z (during Read Command)
DATA[23:16] @ ADDR
DATA[15:8] @ ADDR
DATA[7:0] @ ADDR

WIN[= O

MISO Hiz \< Data[23:16] Data[15:8] >< Data[7:0]

SCK / SCK Active L
SSB ‘\ /

Figure 4-5. Single Word Read Access Timing
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SY7T6xx/SY7T6xxXE

Single Word SPI Writes

The device supplies direct write access to the device RAM memory. To write the RAM the master device
must send a write command to the slave device and then clock out the write data. SSB must be kept active
low for the entire write transaction (command and data). SCK may be interrupted as long as SSB remains
low. ADDR][5:0] is filled with the word address of the write transaction. RAM data contents are transmitted
most significant byte first. ADDR[5:0] cannot exceed 0x3F. RAM words are natively 24-bit-long (3 bytes).

Single Word SPI Write Command and Data (MOSI
Bytet# Bit7 | Bit6 | Bit5 | Bit4 | Bit3 | Bit2 | Bit1 | Bit0
0 ADDR[5:0] 0x02
1 DATA[23:16] @ ADDR
2 DATA[15:8] @ ADDR
3 DATA[7:0] @ ADDR

The slave SDO remains Hi-Z during a write access.

MOSI —<¢ write Command|0] Data[23:16] Data[15:8] Data[7:0]
HiZ
MISO
SCK SCK Active \

SSB /

Figure 4-6. Single Word Write Access Timing
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4.6.3 IC Interface

The SY7T6xx/SY7T6xXE has an I2C interface available at the DIO2, DIO3, and DIO5 pins. The interface
supports 12C slave mode with a 7-bit address and operates at a data rate up to 400kHz (Fast-mode). The
SY7T6xx/SY7T6xXE has separate SD (serial data) input and output pins to allow the use of opto-couplers
to isolate the serial bus.

The figure below shows two possible configurations. Configuration A is the standard configuration. The
double pin for SDA allows the isolated configuration B.

V3p; or 5VDC
5VDC
— T
DIO2 : M
P{ #x h 4
V3p3 or 5VDC
SDA
e
SDA
DIO2 ¢
12C_GND
DIO3 V3p3 or 5VDC
DIO3
% 5VDC
ScK DIOS5 *
DIO5
>{ 3 w
J7 SCK

A) STANDARD CONFIGURATION B) ISOLATED CONFIGURATION

Figure 4-7. 12C Bus Connection in Standard (A) and Isolated (B) Configuration

The I2C interface allows access to read and write registers contained in a 256-word (24-bit) area of the on-
chip RAM. The firmware documentation contains the address and assignment of each register.

Bus Characteristics

e A data transfer may be initiated only when the bus is not busy.

¢ During data transfer, the data line must remain stable whenever the clock line is HIGH. Changes in
the data line while the clock line is HIGH will be interpreted as a START or STOP condition.

Bus Conditions

e Bus not Busy (l): Both data and clock lines are HIGH, indicating an Idle Condition.

o Start Data Transfer (S): a HIGH to LOW transition of the SDA line while the clock (SCL) is HIGH
determines a START condition. All commands must be preceded by a START condition.

e Stop Data Transfer (P): a LOW to HIGH transition of the SDA line while the clock (SCL) is HIGH
determines a STOP condition. All operations must be ended with a STOP condition.

o Data Valid: The state of the data line represents valid data when, after a START condition, the data
line is stable for the duration of the HIGH period of the clock signal. The data on the line must be
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changed during the LOW period of the clock signal. There is one clock pulse per bit of data. Each
data transfer is initiated with a START condition and terminated with a STOP condition.

e Acknowledge (A): Each receiving device, when addressed, is obliged to generate an acknowledge
after the reception of each byte. The master device must generate an extra clock pulse, which is
associated with this Acknowledge bit. The device that acknowledges has to pull down the SDA line
during the acknowledge clock pulse in such a way that the SDA line is stable LOW during the HIGH
period of the acknowledge-related clock pulse. Of course, setup and hold times must be taken into
account. During reads, a master must signal an end of data to the slave by not generating an
Acknowledge bit on the last byte that has been clocked out of the slave. In this case, the slave
SY7T6xx/SY7T6xxE will leave the data line HIGH to enable the master to generate the STOP

SN D SA AR B D X

9
A AVAVARAVAYS AV

,,,,,,,,,, SCL may be held low by .
Start Bit

Device Addressing

slave to service interrupts Start or Stop Bit:

A control byte is the first byte received following the START condition from the master device.

The control byte consists of a seven-bit address and a bit (LSB) indicating the type of access (0=write;
1=read).

DEVICE ADDRESS

MSB LSB

S X X X X X X X | RIW | ACK

READ/WRITE J

START BIT
ACKNOWLEDGE

Write Operations

Following the START (S) condition from the master, the device address (7-bits) and the R/W bit (logic low
for write) are clocked onto the bus by the master. This indicates to the addressed slave receiver that the
register address will follow after it has generated an acknowledge bit (A) during the ninth clock cycle.
Therefore, the next byte transmitted by the master is the register address and will be written into the address
pointer of the SY7T6xx/SY7T6xxE. After receiving another acknowledge (A) signal from the
SY7T6xx/SY7T6xxE, the master device will transmit the data byte(s) to be written into the addressed
memory location. The data transfer ends when the master generates a STOP (P) condition. This initiates
the internal write cycle. The example below shows a 3-byte data write (24-bit register write).

T T T 171 T T T T 1771 T T T T 171 T T T T T T T T T T
S| Device Address 0 Register Address Data Data Data P
0,1,2,3,4,5/6 | 0,1,2,3,4,5,6,7 071,2,3,4,5,6,7 0)1,2,3,4,5,6,7 0/1,2,3,4,5,6,7
S A A A A A S
T c c ¢ c el
A K K K K K O
R P
T

Figure 4-8. 12C Bus 3-byte Data Write
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Upon receiving a STOP (P) condition, the internal register address pointer will be incremented.

The write access can be extended to multiple sequential registers. The figure below shows a transaction
where multiple registers are written sequentially.

REGISTER (n) REGISTER (n+1) REGISTER (n+2) REGISTER (n+x)

T T T TT T 1T T TT T T T TT T T T TT T 1T T TT T T T

S| Device Address 0 Register Address (n) Data Data Data P
0,1,2,3 4,56 L 0,1,2)3,4,5,6,7 071,2,3,4,5,6,7 071,2,3,4,5,6,7 011,2,3,4,5,6,7 0,1,2,3,4, 6,7 0,1,2,3,4, 6,7

S A A A A A A A

T c ¢ ¢ c c c c

A K K K K K K K

R

T

Figure 4-9. 12C Bus Multiple Sequential Register Write
Read Operations

Read operations are initiated in the same way as write operations with the exception that the R/W bit of the
control byte is set to one. There are two basic types of read operations: current address read and random
read.

Current Address Read: the SY7T6xx/SY7T6xxXE contains an address counter that maintains the address
of the last register accessed, internally incremented by one when the STOP bit is received. Therefore, if
the previous read access was to register address n, the next current address read operation would access
data from address n + 1.

Upon receipt of the control byte with R/W bit set to one, the SY7T6xx/SY7T6xxE issues an acknowledge
(A) and transmits the eight-bit data byte. The master will not acknowledge the transfer, but generates a
STOP condition to end the transfer and the SY7T6xx/SY7T6xxE will discontinue the transmission.

T T T 171 [T T 1T T 17T [T T T T 171 1T 1T T T 171
S| Device Address 1 Data Data Data P
0,1,2,3 4,56 0,1,2,3,4,5,6,7 0,1,2,3,4,5,6,7 0,1,2,3,4,5,6,7
S A A A N S
T C C C ofT
A K K K @)
R AP
T c
K

Figure 4-10. 12C Bus Current Address Read

This read operation is not limited to 3 bytes but can be extended until the register address pointer reaches
its maximum value.

If the register address pointer has not been set by previous operations, it is necessary to set it by issuing a
command as follows:

T T T 171 T T T T 17T
S| Device Address 0 S| Register Address (n) P
0,1,2,3,4,5,6 | 0/1,2,3,4,5,6,7

S A A

T c c 3
A K K o
R P
T

Random Read: random read operations allow the master to access any register in a random manner. To
perform this operation, the register address must be set as part of the write operation. After the address is
sent, the master generates a START condition following the acknowledge response. This sequence
completes the write operation. The master should issue the control byte again this time, with the R/w bit set

to 1 to indicate a read operation. The SY7T6xx/SY7T6xxE will issue the acknowledge response and
transmit the data.

At the end of the transaction the master will not acknowledge the transfer and generate a STOP condition.
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1T 1T T 17T T 1T T 1T 7177 T T T 177 T 1T T 1T T1TT T 1T T 1T T1TT T 1T T 1T T1TT
S| Device Address 0 S Register Address (n) g Device Address 1 Data Data Data S
0,1,2,3,4,5,6 1 0,1,2,3,4,5,6,7 0,1,2,3,4,5,6 7,6,5,4,3,2,1,0]/0,1,2,3,4,5,6,7 011,2,3,4,5,6,7
S A A s A A N
T (¢} cT C C [e]
A K K A K K
R R
T T

0>

Figure 4-11. 12C Bus Random Read

This read operation is not limited to 3 bytes but can be extended until the register address pointer reaches
its maximum value.
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5 Electrical Specifications

5.1 Absolute Maximum Ratings

Supplies and Ground Pins:

V3pap, Vapsa

-0.5V to 4.6V

GNDD, GNDA

-0.5V to +0.5V

Analog Input Pins:

AIN4P, AIN4N, AIN3P, AIN3N, AIN2P, AIN2N, AIN1P, AIN1N

-10mA to +10mA

-0.5V to (Vaps + 0.5V)

Digital Pins:

DIO5, DIO4, DIO3, DIO2, DIO1

DIO15, DIO14, DIO13, DIO12, DIO11, DIO10, DIO9, DIO8, DIO7, DIO6,

-30mA to +30mA,

-0.5V to (Vspap+ 0.5V)

Temperatures:

Operating Junction Temperature (peak, 100ms) +140°C
Operating Junction Temperature (continuous) +125°C

Storage Temperature -45°C to +165°C
Soldering Temperature (10-second duration) +250°C

ESD Stress on All Pins +4kV

Stresses beyond Absolute Maximum Ratings may cause permanent damage to the device. These are
stress ratings only and functional operation at these or any other conditions beyond those indicated under
“recommended operating conditions” is not implied. Exposure to absolute-maximum-rated conditions for
extended periods may affect device reliability. All voltages are with respect to GND.

5.2 Recommended Operating Conditions

Parameter Condition Min Typ Max Unit

3.3V Supply Voltage (Vsps3) Normal Operation 3.0 3.3 3.6 Vv

Operating Temperature (non-E / E) -40 - +85/+105 °C
Copyright © 2026 Silergy Corp Proprietary information. For Silergy customer use only. Unauthorized distribution or duplication prohibited.
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5.3 Performance Specifications

5.3.1 Input Logic Levels
Parameter Condition Min Typ Max Unit
Digital high-level input voltage, Vix 2 - - \Y
Digital low-level input voltage, Vi - - 0.8 \%
5.3.2 Output Logic Levels
Parameter Condition Min Typ Max Unit
lLoab =1 mA V3PZ - - \%
Digital high-level output voltage Vor 0.
lLoab =10 mA V3p3-0.6 - - \%
. lLoap =1 mA 0 - 04 V
Digital low-level output voltage VoL
IlLoab =10 mA - - 0.5 \%
5.3.3 Supply Current
Parameter Condition Min Typ Max Unit
Vspsp and Vspsa current Normal Operation
’ - N 10. A
(compounded) V3P=3.3V 8 0.3 m
5.3.4 Internal RC Oscillator
Parameter Condition Min Typ Max Unit
Nominal Frequency V3P=3.3V, 25°C - 20.000 - MHz
Accuracy - 1.5 - %
5.3.5 ADC Converter, V3p3; Referenced
Parameter Condition Min Typ Max Unit
Usable Input Range mV
(Vin-Vaps) 250 - 250 | peak
THD (First 10 harmonics) Vin=65Hz,
64kpts FFT, Blackman-{ - -85 - dB
Harris window
Input Impedance Vin=65Hz 30 - 90 kQ
Temperature coefficient of Input Vin=65Hz B 1.7 B Q/°C
Impedance
ADC Gain Error vs
%Power Supply Variation Vin=200mVpk, 65Hz 50 p
10° ANout . 3570V IV, V3p3=3.0V, 3.6V - - ppmi7o
100AV3P34/3.3
Input Offset (Vin-Vap3) -10 10 mV
" Guaranteed by design, not subject to test.
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5.4 Timing Specifications

5.4.1 SPI Slave Port

Parameter Condition Min Typ Max Unit
tspiee  SPCK cycle time 1 - - us
tspieas  Enable lead time 15 - - ns
tspiag Enable lag time 0 - - ns
tsrw  SPCK pulse width:

High 250 - - ns

Low 250 ns
tspisck  SSB to first SPCK fall Ignore if SPCK is low B o1 B ns

when SSB falls.
tspipis  Disable time - 0" - ns
tspev  SPCK to Data Out (MISO) - 25 ns
tspsu Data input setup time (MOSI) 10 - - ns
tspiH Data input hold time (MOSI) 5 - - ns
T Guaranteed by design, not subject to test.
SsB 1
<—tspilead e tspiye ™ ’fsPlLaﬁ—Vi
SPCK | ] ww N
Bl < tsp > < tspiey - tspiy > .

tspisck : tspibis

MISO MSB OUT LSB OUT —
tspisu | tspin

MOS!| < MSBIN ﬂ LSB IN

Figure 5-1: SPI Slave Port Timing
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Figure 5-2: I2C (Slave) Port Timing

5.4.2 I?C Slave Port
Table 5-1: IC Slave Port Timing?

Parameter Condition Min Typ Max Unit
teurF Bus Idle (Free) time between 1500 - - ns
transmissions (STOP/START)
ticr I2C input Fall Time 201 - 300 ns
ticr I2C input Rise Time 201 - 300 ns
tstH I2C START or repeated 500 - - ns
START condition hold time
tsts I2C START or repeated 600 - - ns
START condition setup time
tsc I2C clock high time 600 - - ns
tscL I2C clock low time 1300 - - ns
tsps I2C serial data setup time 100 - - ns
tspH I2C serial data hold time 10 - - ns
tvba I°C Valid data time: - - 900 ns

- SCL low to SDA output valid

- ACK signal from SCL low to

SDA (out) low
Notes:
" Dependent on bus capacitance.
2 Guaranteed by design, not subject to test.
t t t
tBUF ICR« Di »SDL VDI‘\«
\ \ / hihd T\ —
SDA/ >< \ ,
tice £ a4— oo —
— -
tsch tscL
[
I— (X ] o0
SCL /
7 t \
STS
¢ ticrl ™ | |ticr At
STH] | = Repeat SPS
Start Stop
Stop Start Condition Condition
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6 Mechanical Dimensions

6.1

SY7T609/SY7T609E

6.1.1 Package Outline Drawing
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TYP
SIDE-VIEW
NOTES:
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Mold-flash not to exceed 0.152mm (.006”) per
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TOP-VIEW e Controlling Dimensions: Millimeters
e Drawing not to scale
430-450"* ¢ Dimensions not including mold-flash.
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6.2 SY7T610/ SY7T610E
6.2.1 Package Outline Drawing
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6.2.2 Tape & Reel Orientation
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6.3 SY7T611/ SY7T611E
6.3.1 Package Outline Drawing
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6.3.2 Tape & Reel Orientation
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6.4 SY7T612 SY7T612E
6.4.1 Package Outline Drawing
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6.4.2 Tape & Reel Orientation
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7 Contact Information

For more information about the SY7T6xx/SY7T6xxE, contact support.em@silergy.com
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8 Revision History

REVISION | REVISION

NUMBER DATE DESCRIPTION
1.0 12/2025 Initial release. Combine all the SY7T6xx/SY7T6xXE into one datasheet.
1.1 01/2026 Minor corrections
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IMPORTANT NOTICE

1. Right to 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 shall have no liability for the consequences of use of such information. In no event shall 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 shall 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 an 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 com-
mercial sale, as published at http://www.silergy.com/stdterms, 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 shall 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
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