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1 Introduction

1.1 Features

Memory configuration

— 32 KB on-chip flash programming
memory

— 4 KB SRAM

ARM® Cortex®-MO with Fcpy up to 48 MHz

Serial Wire Debug (SWD) interface

Programmable Watchdog Timer (WDT)

24-bit System Tick (SysTick) timer

Interrupt sources implemented by Nested

Vectored Interrupt Controller (NVIC)

including LVD, BMC, DPDMQC, ADC,

OVP, UVP, SCP, OCP, OTP, CT16B0,

CT16B1, and WDT

5V I/0O pin configuration

— Bi-directional

— Wakeup 1/Os

— Pull-up resisters

— 10 mA source and sink current

High voltage 1/O pin configuration

— Gate driver control I/O for external MOS:

VBUS_CTRL

— Sink currents for discharge and monitor:
DISC_MON

— Cathode 1/O for shunt regulator: CATH

Type-C and USB-PD support

— USB PD3.0 Version 1.2 specification
including Programmable Power Supply
(PPS) mode

— Configurable resistors Rp and Rp

— One USB Type-C port and one Type-A
port

Quick Charge™ (QC) protocol

— Supports one set of DPDM QC I/Os and
integrates all required terminations on
DP/DM lines

— Supports BC1.2, QC 2.0/3.0/4.0/4.0+

Shunt regulator

— Analog regulation of secondary side
feedback node (optocoupler)

— For VBUS control with step 20 mV, 14.6
mV or 10 mV ranging from 3V to 24.5V
output
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— Constant current or constant voltage
mode

— Supports low-side current sensing for
constant current feedback for the
optocoupler

Operating voltage and temperature

— 3.0V to 24.5V operation from VCC with
30V tolerance

— Working temperature range: -40°C to
105°C

Internal 5V regulator output

— Power input from VCC

— Driving current 20 mA output with
external 1 yF capacitor

Low-side Current Sense Amplifier

(LSCSA)

— Programmable gain control: 20, 40, 60,
80, and 100

— Built-in offset cancellation

Built-in 12-bit SAR ADC with 4-level

internal reference

— Up to five channels of ADC input

— Internal reference voltage: 2V, 3V, 4.5V,
and VDD

Two 16-bit timers: CT16B0 and CT16B1

with 16-bit timer counter, PWM, and CAP

2.6V LVD for VDD

System clocks

— Internal high clock: RC type 48 MHz

— Internal low clock: RC type 16 KHz

Three operating modes

— Normal mode: Both high and low clocks
are active

— Sleep mode: Wakeup by interrupts

— Deep sleep mode: Wakes up by /O,
DPDM QC, and CC-PHY

Packages

— SOP14L

— TSSOP24L

— QFN32L

Certification

—USB IF TID: 1298

- Qualcomm® Quick Charge:
QC2019092495
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1.2 Description

The SN32F600 Series is a highly integrated USB Type-C port controller that complies with the latest
USB Type-C and Power Delivery (PD) standards. With Sonix’s proprietary MO technology, the
SN32F600 Series consists of a 32-bit ARM Cortex-MO processor, a 32KB on-chip flash program
memory, a complete Type-C USB-PD transceiver, an integrated feedback control circuit for voltage
(VBUS) regulation, and all termination resistors required for a Type-C port. Featuring multiple 1/Os,
well-integrated BOM, and system-level ESD protection, the SN32F600 Series is well-suited for power
adapter applications.
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1.3 Selection Table!

SN32F600 Series

USB Type-C Port Controller

DPDM

Operating

Name Flash ROM RAM BMC PHY Shunt LDO LSCSA ADC Timer 10 Package
QC 10 Voltage
SN32F601E 32 KB 4 KB 4 4 4 4 v 3 0 3-24.5V SOP14
SN32F602K 32 KB 4 KB v v v v v 3 6 3-24.5V TSSOP24
SN32F603M 32 KB 4 KB v v v v v 3 10 3-24.5V QFN32
1.4 Functional Block Diagram
IFB CATH VFB VBUS_CTRL DISC_MON
ﬂEﬂ— HVLDO
h + R-Div
fo— IFB DAC VRESCEE SIVRELECY, VFB DAC Gate Driver
Control —I Discharge
1 Shunt
= Regulator %
VDD cc1
Eﬂ MCU Subsystem BMC PHY
Advanced High-Performance Bus (AHB) cc2
T QCD+
L ARM Cortex-M0 (glza;g) ?f}?s";' D+D- QC
pu— QCD-
GPIOs GPIO
Vss LSCSA
—E_ Ez' ADC AIN
IS_N IS_P
Transformer Ground /\/\/\/ Type-C Connector Ground
Figure 1-1  Functional Block Diagram
* All models of the SN32F600 Series support SCP/OCP/OVP/UVP/OTP protection.
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Revision History

Date Revision Description
06-Nov-2019 Version 1.0 Official release
Convention
Indicates a hazard with a medium or low level of risk that, if not avoided, could
® WARNING result in minor or moderate injury.
X TIP Indicates a tip that may help you solve a problem or save time.
O NOTE Provides additional information to emphasize or supplement important points of
the main text.
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2 Pin Assignment

2.1 SNB32F601E
2.2 SN32F602K
2.3 SN32F603M

The SN32F600 Series are available in three package types, SOP14L, TSSOP24L, and QFN32L.
Refer to the subsections below for detailed pin assignment and pin descriptions of each package.

2.1 SN32F601E

2.1.1  Pin Assignment

VCC 1 14 CATH
VSS 2 13 DISC_MON
VBUS_CTRL 3 12 IFB

VDD 4  SN32F601E 1 VFB

QCD+/SWDCLK 5 10 IS_N
QCD-/SWDIO 6 9 IS_P
CC1 7 8 cc2

Figure 2-1  SN32F601E Pin Assignment
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2.1.2 Pin Description

Table 2-1 SN32F601E Pin Description

Name Pin No. Type? Description
VCC 1 P Power supply input voltage
VSS 2 GND Power supply ground
VBUS_CTRL 3 110 External MOSFET control
VDD 4 P HV LDO output for digital and analog circuit
QCD+ USB D+ channel
5 110
SWDCLK SWD serial wire clock
QCD- USB D- channel
6 1/0
SWDIO SWD serial wire debug input/output
CcC1 7 1/0 Type-C connector configuration channel 1
cc2 8 1/0 Type-C connector configuration channel 2
Positive input of a current sense amplifier for output
IS_P 9 Al .
- current sensing
IS N 10 Al Negative input of a current sense amplifier for output
- current sensing
VFB 11 Al Feedback input for the constant-voltage loop
IFB 12 Al Feedback input for the constant-current loop
DISC_MON 13 AO Type-C VBUS monitor with internal discharge FET
CATH 14 Al Cathode o_f vo_Itage regulation and compensation for
other applications

2 Signal Types:

| = Input

0 = Output

A= Analog signal
P = Power

GND = Ground

WWW.Sonix.com.tw 8 CDSZz-1910
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2.2 SN32F602K

221 Pin Assignment

P23/AIN3[ |1 24| |P0.5/CT16B0_PWMON
PL2/SWDCLK[ | 2 23| ]P0.6/CT16BO_PWMO
PL1/SWDIO[ |3 22| |P2.4/AIN4
voDi[ |4 21 |r16
vee[ |5 20 INC
vss| |6 19 ]po7
SN32F602K
VBUS CTRL[ |7 18| |cATH
vbD[ |8 17| ]pisc_MON
QCD+ |9 16|  |IFB
Qco-[ |10 15| |vFB
cci  |n 14 JISN
cce[ |12 13 Jisp

Figure 2-2  SN32F602K Pin Assignment
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222

Pin Description

SN32F600 Series

USB Type-C Port Controller

Table 2-2 SN32F602K Pin Description

Name Pin No. Type? Description
P2.3 1/0 General purpose digital input/output pin
AIN3 ! Al ADC channel input 3
pP1.2 General purpose digital input/output pin
SWDCLK ? Vo SWD serial wire clock
P11 General purpose digital input/output pin
SWDIO : Vo SWD serial wire debug input/output
VDD1 4 P Power supply input voltage for digital circuit
VCC 5 P Power supply input voltage
VSS 6 GND Power supply ground
VBUS_CTRL 7 1/0 External MOSFET control
VDD 8 P HV LDO output for digital and analog circuit
QCD+ 9 110 USB D+ channel
QCD- 10 110 USB D- channel
CC1 11 110 Type-C connector configuration channel 1
CC2 12 110 Type-C connector configuration channel 2
IS P 13 Al CPSrsriéinvtesigr?:itngf a current sense amplifier for output
IS N 14 Al lc\ll:er?éa\::;/:elzgiur:gof a current sense amplifier for output
VFB 15 Al Feedback input for the constant-voltage loop
IFB 16 Al Feedback input for the constant-current loop
DISC_MON 17 AO Type-C VBUS monitor with internal discharge FET
CATH 18 Al ;z;\]tl;)gspcl)ii\;ggﬁge regulation and compensation for
PO.7 19 110 General purpose digital input/output pin
NC 20 - No connection should be made to this pin
P1.6 21 1/0 General purpose digital input/output pin
P2.4 1/0 General purpose digital input/output pin
AIN4 2 Al ADC channel input 4
P0.6 General purpose digital input/output pin

23 110
CT16B0_PWMO PWM output 0 for CT16B0
P0.5 General purpose digital input/output pin

24 110
CT16B0_PWMON Negative PWM output 0 for CT16B0

WWW.Sonix.com.tw
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2.3 SN32F603M

23.1 Pin Assignment

P
AN
s
=
D_I
N N
o
5 & o
=) a o 9
Z = =
L 4 Q92 9
S n ® 9 d
N [%2) - o o
o > o o o
CIREIRCIREIRG
™ ™ ™ N N
P2.1/AIN1| 1 27 |[MSEL_O
P2.2/AIN2[ 2 26 | P0.5/CT16B0_PWMON
P2.3/AIN3[ 3 25 |RST_O
AIN_I[ 4 24 |RST_|
P0.10/CT16B1_PWM3| 5 23|NC
P1.0/CT16B1_PWMO| 6 22 |MSEL_|
SN32F603M
AIN_O|[ 7] [21|cATH
vce| 8 20 | DISC_MON
vss| 9 19 |IFB
VBUS_CTRL{ 10| [18|VvFB
VDD [ 11 17 [IS_N

QCD-/SWDIO| 12 ]
QCD+/SWDCLK| 13
cC1[14]

cc2[15]

IS_P|[ 16|

Figure 2-3  SN32F603M Pin Assignment
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2.3.2 Pin Description

Table 2-3 SN32F603M Pin Description
Name Pin No. Type® Description
p2.1 110 General purpose digital input/output
AIN1 ! Al ADC channel input 1
p2.2 110 General purpose digital input/output
AIN2 ? Al ADC channel input 2
p2.3 110 General purpose digital input/output
AIN3 : Al ADC channel input 3
AIN_| 4 Al ADC channel input
P0.10 General purpose digital input/output
CT16B1_PWM3 ° /o PWM output 3 for CT16B1
P1.0 General purpose digital input/output
CT16B1_PWMO ° /o PWM output 0 for CT16B1
AIN_O 7 AO ADC channel output
VCC 8 P Power supply input voltage
VSS 9 GND Power supply ground
VBUS_CTRL 10 110 External MOSFET control
VDD 11 P HV LDO output for digital and analog circuit
QCD- USB D- channel

12 110
SWDIO SWD serial wire debug input/output
QCD+ USB D+ channel
13 I/O
SWDCLK SWD serial wire clock
CC1 14 I/O Type-C connector configuration channel 1
CcC2 15 110 Type-C connector configuration channel 2
IS_P 16 Al Elcj)tspiﬂ;/ilzrrlrp:::tcgei ;:ilrj]rgrent sense amplifier for
IS N 17 Al lc:lljat%ittl\éirl?é)rlljtt;);r?sﬁ%rrent sense amplifier for
VFB 18 Al Feedback input for the constant-voltage loop
IFB 19 Al Feedback input for the constant-current loop
DISC_MON 20 AO "I:')I/EQFe-C VBUS monitor with internal discharge
CATH 21 Al %?tgt(l)‘](zj; gfpglci)(lzt;\tgi;gnrsegulatlon and compensation
MSEL_| 22 I Mode select input for SPI or I’C
NC 23 - No connection should be made to this pin
RST_| 24 | System external reset input
RST_O 25 O System external reset output
WWW.S0nix.com.tw 12 CDSz-1910
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Name Pin No. Type® Description
P0.5 General purpose digital input/output
26 /0
CT16B0_PWMON Negative PWM output 0 for CT16B0
MSEL_O 27 O Mode select output for SPI or I°C
PO0.1 General purpose digital input/output pin
28 I/0
CT16B0_PWM2N Negative PWM output 2 for CT16B0
P0.0 General purpose digital input/output pin
29 I/0
CMPON2 Negative input pin 2 of comparator O
P1.3 General purpose digital input/output pin
30 I/0
CMPOP2 Positive input pin 2 of comparator 0
VSS1 31 GND Digital ground
P2.0 1/0 General purpose digital input/output
32
AINO Al ADC channel input O
Www.sonix.com.tw 13 CDSz-1910
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3.1

3.2

3.21

3.2.2

3.23

3.24

System

3.1 MCU Subsystem
3.2 USB-PD Subsystem
3.3 Power System

3.4 Programming Mode

MCU Subsystem

The SN32F600 Series has a 32-bit MCU subsystem, which integrates an ARM Cortex-MO processor.
The MCU subsystem includes a 32 KB flash ROM, a 4 KB RAM, a Nested Vectored Interrupt Controller
(NVIC), and two 16-bit timers consisted of 48 MHz RC oscillators and 16 KHz RC oscillators to achieve
high efficiency with low power consumption.

USB-PD Subsystem
USB-PD Physical Layer

The USB-PD Physical Layer consists of a transmitter and receiver that communicate BMC-encoded
data over the CC channel based on the PD 3.0 standard. All communication is half-duplex. The
Physical Layer or PHY provides collision avoidance to minimize communication errors on the channel.

The USB-PD block includes all termination resistors (Rp and Rp) and their switches as required by the
USB-PD specification. Rp and Rp resistors are required to implement connection detection, plug
orientation detection, and for establishing USB DFP/UFP roles. The Rp resistor is implemented as a
current source.

According to the USB Type-C specification, a Type-C controller such as the SN32F600 Series must
present certain termination resistors depending on its role in its unpowered state. The Sink role in a
power bank application requires Rp resistors to be present on the CC pins whereas the DFP role, as in
a power adapter, requires both CC pins to be open. To be flexible for such applications, the
SN32F600 Series includes the resistors required in the unpowered state on separate pads or pins.

ADC
The high precision 12-bit SAR ADC is used to detect and monitor analog signals of the peripherals
such as the signals of the voltage detection circuit at CC1/CC2 and QCD+/QCD-, output voltage and
current of VBUS, and internal thermal sensor and signals for external NTC thermal detection.
Charger Detection (QCD+/QCD-)
The D+/D- detection and charging protocol are compliant with conventional battery charging protocol
(BC1.2) and Qualcomm QuickCharge 2.0/3.0/4.0/4.0+ charging protocols.
VBUS Overcurrent and Overvoltage Protection
The VBUS voltage sensing circuit and the shunt regulator of the SN32F600 Series form an integrated

hardware protection circuit with fast response and adjustability for VBUS overvoltage and overcurrent
protection.

WWW.Sonix.com.tw 14 CDSZz-1910
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3.25

3.2.6

3.2.7

3.2.8

3.3

Low-side Current Sense Amplifier (LSCSA)

The SN32F600 Series has a built-in current sensing circuit with input offset cancellation and
programmable gain selections including 20, 40, 60, 80 and 100 V/V. With an external 5 mQ precision
resistor, the accuracy of the sensing circuit is 50 mA. The LSCSA also supports constant current
mode in a power adapter application as a source.

MOSFET of Gate Driver on VBUS Path

A built-in gate driver controls the external MOS switch on the VBUS. The MOS switch is turned on
when the Type-C sink side is attached. The MOS switch is turned off when the Type-C sink side is
detached or an error (i.e. overcurrent, short circuit...) occurs.

VBUS Discharger FETs

The VBUS discharge circuit of the SN32F600 Series discharges secondary-side bulk capacitor voltage
when a device is removed or during voltage decrease (i.e. from 20V to 12V) to achieve the time
requirement of the USB-PD specification. The typical value of the sink current is 16 mA.

Shunt Regulator

Two regulators are parallel and connected to an open-drain output, CATH pin. The operation of each
feedback loop is similar to that of a typical TL431 shunt regulator except that VCATH operating range is
wider, from -0.3V to VCC+0.3V, which enables simple designs of the converters with a wider output
range.

The VFB DAC and IFB DAC convert the signals from the 32-bit MCU subsystem to reference voltage
and current (VREF_CV and VREF_CC) for the voltage and current feedback loops (VFB and IFB)
respectively. The analog output range of the 11-bit DAC is from 0 to VDAC_MAX (typically 3V), which
makes output voltage resolution as small as 10 mV, 14.6 mV, or 20 mV to achieve high-precision CV
regulation.

Power System

The SN32F600 Series can operate from single external supply source, VCC (3.0V to 24.5V). When
powered through VCC, the internal regulator generates a VDD of 5V for chip operation. The regulated
supply is either used directly inside some analog blocks or further regulated VDD1 (5V), which powers
the majority of the core using the regulators. The SN32F600 Series has three different power modes:
normal, sleep, and deep sleep.

Transitions between these power modes are managed by the power system. When powered through
the VCC pin, the VDD cannot be used to power external devices and should be connected to a 1 pF
capacitor for regulator stability. These pins are not supported as power supplies. Figure 4-1 and
Figure 4-2 show the application diagrams for capacitor connections.

Table 3-1 Power Mode

Name Description

POR (Power on Reset) Power is v_alid and an internal reset source is asserted or the sleep
controller is sequencing the system out of reset.

Normal Mode Power is valid and the CPU is executing instructions.

Power is valid and the CPU is not executing instructions. All logic that is

not operating is clock gated to save power.

Sleep Mode

Deep Sleep Mode The main regulator and most blocks are shut off. The deep sleep regulator

powers logic, but only the low-frequency clock is available.

WWW.Sonix.com.tw 15 CDSZz-1910
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3.4

Programming Mode

The SN32F600 Series devices are programmed over the SWD interface only during development or
during the manufacturing process of the end product. Sonix provides a programming kit called SN-Link
PD and SN-Link ISP Tool which can be used to program the flash as well as debug firmware. The
flash is programmed by downloading the information from a hex file. This hex file is a binary file
generated as an output of building the firmware project in SN-Link ISP Tool Creator Software. There
are many third party programmers that support mass programming in a manufacturing environment.

The SN-Link PD connects with a device through a switching board. Figure 3—1 shows the pin
relationship between the SN-Link and the device. The device enters debug mode through a CC pin
and enables the SN32F600 Series SWDCLK and SWDIO pin functions while QCD+ and QCD-
functions are disabled. When a firmware is loaded to the device, the pins of the SN32F600 Series
return to the functions as before the power-on. The device will activate the firmware upon the
completion of reloading.

: Switching
SN-Link Board
pc | USB Type-B USB Type-c | Target
Running Cable 0 Cable Df?(\)/:](q:e
SN-Link
ISP APP SNS:ZZr::eE;OO

Figure 3-1  Connecting the Programmer

WWW.Sonix.com.tw 16 CDSZz-1910
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4 Application - Power Adapter

The SN32F600 Series controls the power supply to the device according to the response of the device
from the handshake when the power adapter, the device, and the AC power supply are connected.

In the power converter application, the shunt regulator of the SN32F600 Series forms a feedback path
with an optocoupler. The feedback voltage from the VCC divider voltage and the CATH signal are
combined and transmitted to the voltage comparator of the Shunt regulator through VFB to compare
with VREF_CV from VFB DAC. The feedback current, IS_N and IS_P, from the low side current
sense amplifier and the CATH signal are combined and transmitted to the voltage comparator of the
Shunt regulator through IFB to compare with VREF_CC from IFB DAC. The Shunt regulator connects
to CATH with optocoupler to feedback signals to the primary-side that has a converter, and to regulate
the output voltage and current from the secondary-side where a device is connected depending on the
feedback signals. When the power is supplied through VBUS, the SN32F600 Series precisely
charges various devices using the USB-PD or the QC protocol. Figure 4-1 and Figure 4-2 illustrate
power adapter application with PMOS and NMOS control respectively.

L
AN GND

IS_N IS_P|VCC| IFB CATH VFB| VBUS_CTRL
VDD DISC_MON
CC1 CC1
I CC2 CC2
= SONIX
SN32F600 Series

VSS QCD+ DP

< ] QCD- DM
USB Type-C
Connector

Figure 4-1  Power Adapter Application with PMOS Control
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| |
| |
N1 : N2 } } VBUS
! 1 [
|
I EE R
1 A _ _ | |
R - éé | } } §
I | S 4
— 1
AN GND,
X
1L IL
I L}
IS_N IS_P|VCC| IFB CATH VFB| VBUS_CTRL|
VDD DISC_MON
CC1 CCi1
I cc2 cc2
= SONIX
SN32F600 Series
VSS QCD+ DP
< ] QCD- DM
USB Type-C
Connector

Figure 4-2  Power Adapter Application with NMOS Control
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5 Device Operating Conditions

5.1 Absolute Maximum Ranges
5.2 Recommended Operating Conditions
53 AC Characteristics

5.1 Absolute Maximum Ratings

Table5-1  Absolute Maximum Ratings® *°

Parameter Rating Unit
Supply Voltage Ranges VCC -0.3t0 30
CC1, CC2, QCD+,QCD-,
VBUS_CTRL, DISC_MON, -0.32&0&:(/03%\7)0.3
Input Voltage Ranges CATH :
IS_P, IS_N, VFB, IFB, GPIO, )
ADC 0.3t05.5 \%
VBUS_CTRL -0.3to VCC + 8 (Max. 30V)
CC1, CC2, QCD+, QCD-,
Output Voltage Ranges IS_P, IS_N, DISC_MON, 031055
GPIO, VDD
Ambient Temperature Ranges (Ta) -40 to 105
Operating Junction Temperature Ranges (T,) -40 to 105 °C
Storage Temperature Ranges (Tsrc) -40 to 150

5.2 Recommended Operating Conditions

Table 5-2 Recommended Operating Conditions

Parameter MIN. TYP. MAX. Unit
Supply Voltage, VCC 3.0 - 24.5 V
Supply Ground, Thermal pad 0 0 0 V

Table 5-3 Electrical Characteristics for DC Specifications

Parameter Conditions MIN. TYP. MAX. Unit
Input Voltage Vee - 3.0 - 245 V
Output Voltage Vop Ve >5.4V 4.9 5.0 5.1 V
Input Capacitance Cvcc — - 1 — uF
\C/)Btgut Capacitance for Cvoo _ _ 1 _ uF
Supply Current for VCC Ivee - - - 20 mA

3 Long-term exposure to absolute maximum ratings may affect device reliability, and permanent damage may occur if the operation exceeds the
maximum ratings.

4 All voltage values are with respect to VSS.

5 The ratings are measured based on reference design.
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Parameter Conditions [ MIN. | TYP. | MAX. [ Unit

Normal Mode

Vcc = 5V, TA =
25°C, CC1/CC2in
Tx or Rx, no I/O
sourcing current,
QCD+/QCD- output

VCC Power Consumption voltage,

in the Normal Mode P Ivee HVLI%O/Shunt - 12 B mA
Regulator/DAC/LS
CSA/
NMOS Gate

Driver/ADC ON,
CPU at 24 MHz.

Sleep Mode

Vee =5V,

Ta= 250C, all

blocks sleep except
VCC Power Consumption | for CPU, _ 5.5 _ mA
in the Sleep Mode vee.s CC/QCD+/QCD-, '

and Shunt

Regulator/DAC/LS

CSA/ADC ON
Deep-sleep Mode

Vcc = 5V, TA =

25°C, Type-C not
VCC Power Consumption | attached. _ 450 _ UA
in the Deep-sleep Mode VeebsS | CC/QCD+/QCD-

attach function
enabled for wakeup

Table 5-4 Electrical Characteristics for /O DC Specifications®

Parameter Conditions MIN. TYP. MAX. Unit
!I[]f?rléts\ffgll(tjage HieH Vi - 0.7 X Vop - Voo \%
!ll:ll‘?rléts\l‘{gllgage oW Vi - Vss - 0.3 X Vop \%
e ey | ven |- vo-osv | - | - | v
o ey | va_|- - [ - [weresv|
e | R | Vo=V - e [ - |
8S:fgrtltsour°e lon | Vop = Vpp- 0.5V - 10 - mA
Output Sink Current | o, Vop = Vss+ 0.5V - 10 - mA
e - - e [ w
Table 5-5 Electrical Characteristics for ADC DC Specifications
Parameter Conditions MIN. TYP. MAX. Unit
C(?Ii:a ;eeference ViAo rer _ 20 - Vob \Y;
e e [P |- o I T
égtg Sampling Fapcswp Vpp = 5V - - 200 kHz

6 The parameters below apply to P0.1, P0.5, P0.6, P0.7, P0.10, P1.0, P1.3, P1.6, P2.0, P2.2, P2.3, and P2.4.
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Parameter Conditions MIN. TYP. MAX. Unit
ADC Offset Voltage | Vapc offset - -5.0 - 5.0 mV
No Missing Code NMC - 10 — 12 Bits

Table 5-6 Electrical Characteristics for Current Sense Amplifier

Parameter Conditions MIN. TYP. MAX. Unit
Vewm acci 5 mV <Vsense <10 mV -15 - 15 %

CSA Accuracy Vem acez 10 mV <Vsense <15 mV -10 - 10 %
Vem accs 15 mV < Vsense <20 mV -6.0 - 6.0 %

Register-programm

able Current Sense | Gw +20/Step 20 - 100 VIV

Voltage Gain

Unit Gain

Bandwidth Uew - - 250 - kHz

Table 5-7 Electrical Characteristics for DISC_MON

Parameter Conditions MIN. TYP. MAX. Unit

VBUS Discharger

Sinking Current Ipisc_mon Vpisc_mon = 20V - 16 - mA

Table 5-8 Electrical Characteristics for VCC_DISC

Parameter Conditions MIN. TYP. MAX. Unit
lvee pisci - 20 - mA
lvee pisc2 - 40 - mA

VCC Discharger lvce piscs Vee = 20V - 60 - mA

Slnklng Current lvce pisca ce — 80 — mA
lvee piscs - 100 - mA
lvee piscs - 120 - mA

Table 5-9 Electrical Characteristics for QCD+/QCD- Specifications

Parameter Conditions MIN. TYP. MAX. Unit

QCD+ Pull-down Resistance | R| p+ — 300 - 1500 kQ

QCD- Pull-down Resistance R. p- — 14.25 - 24.80 kQ
Vou 3.0v - 2.70 3.00 3.30 \%

Register-programmable Von 18v - 1.62 1.80 1.98 v

Output High Voltage Vo oev - 05 0.60 0.7 v
VoH_APPLE ﬁ‘]%‘zj'g 2.4A 243 | 270 | 297 v

Register-programmable = 1.90 2.00 2.10 v

Input Trip Voltage ViH_p+D- - 0.90 1.00 1.10 \Y

- 0.25 0.325 0.40 \
CD+ QCD- Switch

8n-ResQistance Ron_p+- B - 20 40 Q
VoL 3v

OUtpUt Low Voltage VoL 1.8v RLoap = 6kQ - - 0.20 \Y
VoL o.6v
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Table 5-10 Electrical Characteristics for CC1/CC2 Specifications
Parameter Conditions MIN. TYP. MAX. Unit
Output High Voltage Vou - 1.04 - 1.20 \
Output Low Voltage VoL - -0.075 - 0.075 V
Rise Time/Fall Time Trise/Trae | — 300 - 675 ns
DFP CC Termination for
Default USB Power lec_defaut B 68 80 92 WA
DFP CC Termination for
1.5A power lec_ 15 - 165 180 194 HA
DFP CC Termination for
3.0A power ICC_3A - 303 330 356 HA
UFP CC Termination Rd — 4.59 5.10 5.61 kQ
Power Cable Termination Ra - 800 1000 1200 Q
Table 5-11  Electrical Characteristics for Shunt Regulator Specifications
Parameter Conditions MIN. TYP. MAX. Unit
Open-circuited
Off-State CATH Current lcaTH OFF CKTH o - - 2.0 HA
Maxi CATH Sinki
CSr):Ié\:]ltJm InKing lcATH_MAX - 2.0 - 20 mA
Table 5-12  Electrical Characteristics for Gate Driver Specifications

Parameter Conditions MIN. TYP. MAX. Unit
Gate to Source voltage
driving external FETs Ves B 45 B 8 v
Resistance when pull-down Rep _ _ _ 4 KO
enable

5.3 AC Characteristics

Table 5-13  AC Specifications
Parameter Conditions MIN TYP. MAX. Unit
Main oscillator frequency Fcpu — — — 48 MHz
Low frequency oscillator FiLre — - 16 - kHz
Wakeup from sleep mode TsLeep — - 30 - us
Wakeup f deep-sl
mngUp rom deep-sieep Toeepsieer | — - 64 - Ms
Power-on 1/O Initialization
Time Tror - - 6.25 - ms
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6.1

6.2

6.2.1

Mechanical Data

6.1 Thermal Data
6.2 Package Information
6.3 Packaging Appearance and Storage Information

Thermal Data

The permissible operating temperature range for the bearing is -40°C to 105°C.

Package Information
Nomenclature

The product ID and symbols shown in the figure below are examples and may vary according to
different packages.

NSONaX LOGO

SN32FxXxxxxG. Product ID ,
Xxxxxxxxx;_:Ae3 DATECODE + _A (SONIX) + e3 (Eco-friendly Products)

G
L Lead Material
G: Pure Sn

Package Type
S: SOP

T: TSSOP

J: QFN

Pin Count
E: 14-pin
K: 24-pin
M: 32-pin

Part Number

Product Type
F: Flash Memory

IC Product Series: 32-bit MCU

Sonix Prefix

Figure 6-1  Device Nomenclature
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6.2.2 Package Dimensions

I. SOP14L (150 MIL)

ARAARAD

—m—>

0O
wi/BEEBEEE

SN32F600 Series

USB Type-C Port Controller

CORNER A ‘/.'
TOP VIEW
[ \ +
i s GAGE PLANE |
B el SEATING PLANE 0
SIDE VIEW DETAIL “A”
Svmbols Dimension in mm’ Dimension in inch
y MIN. NOM. MAX. MIN. NOM. MAX.
A - - 1.75 - - 0.069
Al 0.05 - 0.25 0.002 - 0.010
B 0.31 - 0.51 0.012 - 0.020
D 8.65 BSC 0.340 BSC
E 6.00 BSC 0.236 BSC
E1l 3.90 BSC 0.154 BSC
e 1.27 BSC 0.050 BSC
L 0.40 - 1.27 0.015 — 0.050
0 0 4° 8° 0° 4° 8°
7 Controlling dimension: mm
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Il. TSSOP24L (173 MIL)

13

Lnnononnonn y

El E
PIN 1 * CE
; )
cormer || (| UUULULUT Lo
1 12
TOP VIEW Lo
[ D >
L)
T % &
PR Al
-+ € GAGE _ _|_._.
SEATING
SIDE VIEW DETAIL “A”
Svmbols Dimension in mm’ Dimension in inch
y MIN. NOM. MAX. MIN. NOM. MAX.
A - - 1.20 - - 0.047
Al 0.00 — 0.15 0.000 — 0.006
A2 0.80 1.00 1.05 0.031 0.039 0.041
b® 0.19 - 0.30 0.007 - 0.012
D° 7.70 7.80 7.90 0.303 0.307 0.311
E 6.40 BSC 0.252 BSC
E1" 430 | 440 | 450 0169 | 0173 | 0177
e 0.65 BSC 0.026 BSC
L 0.45 0.60 0.75 0.018 0.024 0.030
0 0 - 8 0 - 8

8 Dimension “b” does not include dambar protrusion.
9 Dimension “D” does not include mold flash, protrusions or gate berres.
10 Dimension “E1” does not include interlead flash or protrusion.
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IIl. QFN32L (3 x 6 x 0.8 mm, Pitch: 0.4 mm)

(PZI(’)\lRlNER I 32 ? ;8_?2_3; PN
T y M+ : CORNER
. \ i g EI o
N = 275 ! o1
; O | ! O
: O | ! O
: = ] ! o
: O = ! O
R pmeme— -1- E —E- E2 =t 1= -
; = - ' O
; = - ' =
: = - : O
i O | | [
i O 173 : 11
: !
; nfnano
«Al N te; || 12
LR Ems 32X Ll | Tl 32X b
—>
TOP VIEW SIDE VIEW BOTTOM VIEW
VIEW M—M
Symbols Dimension in mm’ Dimension in inch
MIN. NOM. MAX. MIN. NOM. MAX.
A 0.70 0.80 0.90 0.028 0.031 0.035
Al 0.00 0.02 0.05 0.000 0.001 0.002
A3 0.203 REF 0.008 REF
b 0.15 0.20 0.25 0.006 0.008 0.010
D 3.00 BSC 0.118 BSC
E 6.00 BSC 0.236 BSC
e 0.40 BSC 0.016 BSC
D2 1.90 2.00 2.05 0.075 0.079 0.081
E2 4.90 5.00 5.05 0.193 0.197 0.199
L 0.20 0.30 0.40 0.008 0.012 0.016
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6.3 Packaging Appearance and Storage Information

SN32F600 Series

USB Type-C Port Controller

6.3.1 Packing Quantity
Table 6-1 Packing Quantity Information
. IC Q’ty per | Tube or Tray | Total Q’ty | Inner Box | IC Q’ty
Type CELnnt grarré/ Paé:ikze(lage Tube or Tray| or Reel Q’ty in One Q'ty per per
yP or Reel | per Inner Box | Inner Box | Carton | Carton
SOP 14 Tube 150 MIL 58 100 5800 6 34800
TSSOP 24 Tube 173 MIL 60 100 6000 6 36000
QFN 32 Tray 3x6 490 10 4900 6 29400
6.3.2 Packing Dimension
Table 6-2 Inner Box/Carton Dimension
Inner Box/Carton Carry Type Dimension in mm
Inner box Tray 358 x 159 x 88
Tube 610 x 170 x 100
Carton Tray 555 x 435 x 280
Tube 630 x 360 x 345
6.3.3  Temperature and Humidity Environmental Control Requirements in Storage
Table 6-3 Store Condition
Control Requirement Specification
Temp (°C) 24 +6
60 + 20

Humid. (%RH)
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TERMS AND CONDITIONS

1. Content: Sonix Technology Co. Ltd. (“Sonix”) provides the information in this Data Sheet as a
convenient reference for its customers who use its products. While Sonix takes care to prepare this
information, it may contain typographical errors or outdated technical information as Sonix will continue to
update its integrated chip products with enhancements, improvements and other changes to better serve
the needs of its customers. This Data Sheet covers products offered in Taiwan and may not reflect the
products offered in other countries. Users of this Data Sheet should inquire of the appropriate Sonix
representative to obtain the latest relevant information concerning the product(s) in question before placing
their order. All Sonix’s products are sold subject to Sonix’s terms and conditions of sale that are supplied at
the time of order.

2. No Warranty: The information contained herein is presented only as a reference for product use.
Unless expressly set forth otherwise, Sonix does not warrant or represent that any license, either express
or implied, is granted by this Data Sheet relating to any combination, machine, or process in which Sonix
products are used (or to be used). Information in this Data Sheet regarding third-party products is not a
license for use of such products, or a warranty or endorsement thereof. No license to any intellectual
property is granted by this document, whether express or implied, by estoppel or otherwise. Absent a
written signed agreement or except as provided in the relevant terms and conditions of sale for the
products, and to the maximum extent allowable by law, (1) SONIX ASSUMES NO LIABILITY
WHATSOEVER, INCLUDING WITHOUT LIMITATION, INDIRECT, CONSEQUENTIAL, SPECIAL, OR
INCIDENTAL DAMAGES OR LOSS, INCLUDING WITHOUT LIMITATION, LOSS OF PROFITS, LOSS
OF OPPORTUNITIES, BUSINESS INTERRUPTION, AND LOSS OF DATA, AND (2) SONIX DISCLAIMS
ANY AND ALL EXPRESS OR IMPLIED WARRANTIES AND CONDITIONS RELATED TO SALE, USE OF
PRODUCT, OR INFORMATION, INCLUDING WARRANTIES OR CONDITIONS OF MERCHANTABILITY,
FITNESS FOR A PARTICULAR PURPOSE, ACCURACY OF INFORMATION, OR NONINFRINGEMENT.

3. Customers’ Use: SONIX ASSUMES NO LIABILITY FOR CUSTOMERS’ PRODUCT DESIGNS OR
APPLICATIONS of the products covered by the Data Sheet. While from time to time Sonix may be asked
to assist users of its products, Sonix assumes no liability for assistance with, or the design of, users’ own
application of Sonix’s products, including but not limited to: (a) determining the appropriateness of the use
of Sonix products in the desired design or application; (b) evaluating and determining the applicability of
any information contained in this Data Sheet, or in charts, diagrams, programs, algorithms, sample
application circuits, or other referenced documents; and (c) validating all operating parameters for such
designs and applications. Finally, Sonix products shall not be used for, or incorporated into, any products
or systems whose manufacture, use, or sale is prohibited under any applicable laws or regulations.

4. Improper & Unintended Use: SONIX’'S PRODUCTS ARE NOT INTENDED NOR WARRANTED
FOR USE IN EQUIPMENTS OR SYSTEMS THAT REQUIRE EXTRAORDINARILY HIGH LEVELS OF
QUALITY OR RELIABILITY, OR A MALFUNCTION OR FAILURE OF WHICH MAY CAUSE LOSS OF
HUMAN LIFE, BODILY INJURY, SERIOUS PROPERTY DAMAGE, OR SERIOUS PUBLIC IMPACT
(“UNINTENDED USE”). Unintended Use includes, without limitation, equipment used in nuclear facilities,
equipment used in the military or aerospace industry, medical equipment, equipment used for automobiles,
trains, ships, and other transportation, traffic signaling equipment, equipment used to control combustions
or explosions, safety devices, elevators, and escalators, devices related to electric power, and equipment
used in finance-related fields. Further, only those products that Sonix has specifically designated as
“military grade” are designed and intended for use in military or aerospace applications or environments.
Users acknowledge and agree that any military or aerospace use of Sonix products that have not been so
designated is solely at the user’s risk, and that the user is solely responsible for compliance with all legal
and regulatory requirements in connection with such use.
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SONiX Technology

Headquarter

10F-1, No.36, Taiyuan Street,

Zhubei City, Hsinchu, Taiwan

Tel: +886-3-5600-888

Fax: +886-3-5600-889
http://www.sonix.com.tw/masterpage-en

Japan Office

Kobayashi bldg. 2F, 4-8-27, Kudanminami,
Chiyodaku, Tokyo,

102-0074, Japan

Tel: +81-3-6272-6070

Fax: +81-3-6272-6165
ipsales@sonix.com.tw

Shenzhen Office

High Tech Industrial Park,

Shenzhen, China

Tel: +86-755-2671-9666

Fax: +86-755-2671-9786
mkt@sonix.com.tw | sales@sonix.com.tw

United States Representative
Tim Lightbody

Tel: +1-714-330-9877
usa@sonix.com.tw
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Taipei Office

15F-2, No.171, Song Ted Road,

Taipei, Taiwan

Tel: +886-2-2759-1980

Fax: +886-2-2759-8180
mkt@sonix.com.tw | sales@sonix.com.tw

Hong Kong Office

Unit 2603, 26/F CCT Telecom Building,
No. 11, Wo Shing Street, Fo Tan,

New Territories, Hong Kong

Tel: +852-2723-8086

Fax: +852-2723-9179
hk@sonix.com.tw

Chengdu Office

Tian Fu Software Park,

Cheng Du City, China

Tel: +86-28-8533-1818

Fax: +86-28-8533-1816
mkt@sonix.com.tw | sales@sonix.com.tw
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