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CS32G020/1 Datasheet

Two-channel USB Type-C PD controller

1. Product Overview

1.1. Functional Features

Type-C and USB PD supports

® Supporting USB PD3.1 and PPS.
Certified by USBIF, TID: 1047
Configurable RP and RD at CC port.
Supporting 2 Type-C ports, and
independent PD communication.

The CC port supports 21V voltage resistance.
Integrated with 2 high-voltage control ports.
Supporting fast role swap (FRS).

allowing

Other protocols

Supporting QC4.0+, SCP, FCP and AFC protocols.
Supporting VOOC protocol.

Supporting BC1.2 and Apple 2.4A.

Supporting all configuration on DP and DM.
Supporting multiple quick charge protocol input
such as FCP and AFC.

Peripherals

Max. 27 universal (GPIO) pins

3 x 16-bit timers, 8-bit prescaler

1 set of UART

1 set of SPI

1 set of I?’C (supporting master/slave mode)
2 analog comparators

12 bit Analog-to-digital convertor (ADC)
11-bit digital-to-analog convertor (DAC)
Undervoltage detection (BOD)

32-bit MCU

® An ARM®Cortex™-MO0 core, with max. clock rate
of 48 MHz

60K Flash memory for storing applications
(APROM)

Configurable data Flash (Data Flash)

4KB startup code space (LDROM)

Built-in 8KB SRAM

System startup section configurable from APROM,
LDROM or SRAM

1.2. Product description

V1.9

Clock and crystal oscillator

® 24/8 MHz built-in oscillator (HSI) (25°C, 5V, 1%
error)

® 10 KHz built-in low power oscillator (LSI)

Operating modes (low power mode, multi-clock

low power strategy)

® Normal mode, operating current is 10 mA@5V,
25°C

® Sleep mode, operating current is 2 mA@5V, 25°C

® Deep-Sleepl mode, operating current is 100
LA@SV, 25°C

® Deep-Sleep2 mode,
HA@SV, 25°C

® Deep Power-Down mode, operating current is 2.5
LA@SV, 25°C

operating current is 12

Chip safety
® Providing multilevel confidential policies for Flash
memory.
® Providing CRC-32 computing element with
polynomial as 0x4C11DB7 (same as Ethernet
standard).
® Integrating SRAM to support odd/even parity.
® Operating conditions:
--Operating temperature: -40°C~85°C
--Operating voltage: 2.5 V~5.5V

Package
® (QFN24
® QFN32

Application scope
Adapter

Power banks
Car chargers
HUB

Display

The CS32G020/1 Series are USB Type-C and USB PD controllers suitable for device or power supply
applications. The series integrate two-channel independent Type-C CC and USB PD features, Load Switch Driver
and USB BC1.2. Moreover, the series support fast charging protocols of multiple cell phone models to strengthen
the charging compatibility of end devices. The series are applicable to adapters, power banks, car chargers, HUB
and displays. One chip can easily provide a solution with two Type-C ports.
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1.3. Model selection table
Table 1 CS32G020/1 series
Dead
Model Flash [SRAM| IO cC PD batteries Qc Timer | ADC | DAC |Package
port (Module . PHY
function
CS32G020K8U6 | 64K 8K |27 2 2 Support 2 3*16bit 24- 11bit | QFN32
groups channels channel
CS32G020E8U6 | 64K | 8K | 19| 2 2 Not 2D snrebit | 2% | 11bit | QFN24
groups supported|channels channel
CS32G021K8U6 | 64K 8K |27 2 2 Support 2 3*16bit 24- 11bit | QFN32
groups channels channel
CS32G021E8U6 | 64K 8K |19 2 2 Not 2 3*16bit 20- 11bit | QFN24
groups supported|channels channel
1.4. Block diagram
1.4.1. Block diagram of function modules
CS32G020/1 PD3.1 Controller
MCU Subsystem Peripheral

ARM

CORTEX-MO

FLASH

APROM  LDROM
60KB 4KB

SRAM
(8KB)

Advanced High-Performance Bus (AHB)

GPIOA.

I12C. UART. SPI

3 X Timer
(16 bit)

GPIOB

12 bit ADC

11 bit DAC

QC/FCP/AFC PHY

CRC32/HDIV32

Clock Control

PLL

24MH7Z HIRC

10KHZ LIRC

Power Control

LDO

USB PD Subsystem

Baseband PHY

Dead Battery

Rp. Rd

USB PD X 2

VCONN Support

Figure 1 Block diagram of CS32G020/1 system
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1.4.2. Block diagram of internal circuit
= =
(/)\ (/)‘
= =
= =
1 1
CCLBE BMC PHY USBPD1 — —
CC2 B L} 1
VCONN_
SRC []—*—* CC Detect
cCcl A Y
& BMC PHY USBPDO ADC ACMP X 2
cc2 A
MCU Subsystem
ch ——— 1 DPO
Cortex—MO b irgillr
etec L o
AHB bus DVDD
Flash SRAM
64KB 8KB RST
DP1
I12C Lite UART Lite SPI Lite Charger
Detect? 0 ot
| sy 16-bit
’ LDO Timer x 3
GPIO DAC ——-1PA3
LDO_CA VDDI
4, 7u IUFI
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Figure 2 Block diagram of internal circuit
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Version History

Histor .
istory Revised contents Date
version
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2. Modify QFN32 package information, P41
V1S 3. Add comparator response time, P37 2019-08-08
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2. Definitions of pins
2.1. QFN24

TXD/SPIO_MISO

SPI0_SS/PWMO/EINT2/T2

PA8/AINP5/12C0_SDA/UARTO_RXD/

22 [ PAL1/AINNG/CON/PWM2/PWMIH
21 [7] PALO/AINP6/COP/PWM1/PWM1L
20 7] pA9/AINN5/12C0_SCL/UARTO

24 [7] PB3/C1P/CKO/VBUS_ENI
23 7] pB2/PWM2/VBUS_EN2

19 []

PA12/UARTO_RXD/AINP7/CC1_B/C1P/COP D Il 18 [ PA7/AINN3/CON/UARTO_TXD/SPI0_MOSI/
PWM1/WKUPO/STADC/DP0O/QCDPO_VREF
PAL3/AINNT/CC2_B/CLP/COP D 2 17 [[]\PA6/AINP3/C1P/COP/DMO/QCDMO_VREF/PWM2

EPAD 16 | ] NRST

VCONN_SRC |: 3

PAL4/ATNPS/CC2_A/C1P/COP [] 4 15 [ ] PAS/AINN2/SPIO_SS/PWMO/CON/DP1/QCDP1_VREF
PA15/AINNS/CC1_A/C1P/cOP/WKUPL [] & 14 [] PA4/AINP2/CIP/PWM1/COP/DM1/QCDM1_VREF
PBI1/L0AD_IN [] 6 15 7 PA3/AINN1/C1P/CON/12CO_SDA/UARTO_RXD/
SP10_MISO/PWM2/EINT1/T1/DAC_OUT
=
~ 0 o o~
LUy
2
=

PAO/AINPO/CIN/INT.VREEF/CMP1_VREE/12CQ

LDO_CAP

SAR_ADC_VREF

SCL/UARTO_TXD/SPI0_CLK /PWMO/EINTO/T0
PA1/ATNNO/C1P/SWDT0/SPT0.M0ST/PWit/PDA [] 11

PA2/AINP1/CIN/SWDCLK/PWMZ2/PCL E 12

Figure 3 Diagram of pins: QFN24 (Top View)
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2.2. QFN32

2~
=4
==
25
22
53 oo
. EE =2
5‘ - g 2 3 g
2 FH ; i b%\ 2
2, 2 5 88n
S B S g s8R
€S 28 sela =
= g2 ¢ 228 3
S E S I ZE8E &
S a2 S 5asg o
BEssE<ER B
OO0 mMmmn
o — = [op] [e o] [ © [fe]
™ ™ (a7 ] N N (9N N N
PBO/ATNPY [] L O 24 [] PB1/ATNNA/PWML/PWMOH
PBI3/AINNG [] 2 23 [] PBO/AINPA/COP/TH_TRGL/PWMO/PYMOL
PA7/ALNN3/CON/UARTO_TXD/SPIO MOSI/PWML/
PAL2/UARTO_RXD/AINP7/CCL_B/C1P/COP [] 3 220 Y vpo, st Nead®hro, v
PAL3/AINNT/CC2_B/C1P/COP [] 4 21 [] PA6/AINP3/CLP/COP/DNO/QCDMO_VREF /PWH2
VCONN_SRC [] 5 EPAD 20 [] NRST
PAL4/ATNPS/CC2_A/CLP/COP [ 6 19 [ ] PA5/ATNN2/SPT0_SS/PWMO/CON/DP1/QCDP1_VREF
PAL5/AINNS/CC1_A/C1P/COP/WKUPL [] 7 18 [ PA4/AINP2/C1P/PRML/COP/DM1/QCDML_VRER
PA3/ATNN1/CLP/CON/T2C0_SDA/UARTO_RXD/
PB12/TH_TRGZ _ S
/miTRG2 [] 8 17 L Sp10 MESO/BWM/EINTL/T1/DAC OUT
> S = 9 9 ©
LToorord L]
Z o O m =
A5 ¢ HEs 2
2 o ! &
S8 =
< 2
= o
8 &

PAL/ATNNO/C1P/SWDIO/SPT0_MOST/PWM1/PDA [ 14

PWMO/EINTQ/TO/INT_VREF/CMPL
PA2/AINP1/CIN/SWDCLK/PWM2/PCL [] 15

PAO/AINPO/CIN/T2C0_SCL/UARTO_TXD/SP 10

Figure 4 Diagram of pins: QFN32 (Top View)
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2.3. Descriptions of pins

Abbreviation of pin types

I: Digital input port

O: Digital output port

I/O: Digital input/output port
Al: Analog input port

AO: Analog output port

P: Power supply

Table 2 Pin description

Q_ill\gz _gIFl\l;I 24 Name of pin Type | Description
1 PB9 1/0 Universal input/output pin
AINP9 Al AINP9 input
) PB13 1/0 Universal input/output pin
AINN9 Al AINNY input
PA12 1/0 Universal input/output pin
UARTO RXD I UARTO receipt signal
3 | AINP7 Al AINP7 input
CCl B 1/0 End of USBPD1 CCl1
C1P Al Plus-end input of Comparator 1
COP Al Plus-end input of Comparator 0
PAI13 1/0 Universal input/output pin
AINN7 Al AINN7 input
4 2 CC2 B 1/0 End of USB PD1 CC2
C1P Al Plus-end input of Comparator 1
COP Al Plus=end input of Comparator 0
VCONN power input end, requiring input voltage of
5 3 VCONN_SRC P 2.5 V~5.5V, VCONN voltage cannot be higher than
VDD+0.3V
PA14 1/0 Universal input/output pin
AINPS Al AINPS input
6 4 CC2 A 1/0 End of USB PD0 CC2
C1P Al Plus-end input of Comparator 1
COP Al Plus-end input of Comparator 0
PA15 1/0 Universal input/output pin
AINNS Al AINNS input
CCl A /0 End of USB PD0 CC1
7 5 C1P Al Plus-end input of Comparator 1
COP Al Plus-end input of Comparator 0
WKUP1 I Waking' up pins under power down mode. Effective
under high level.
g PB12 1/0 Universal input/output pin
T™™ TRG2 I Timer External Trigger Input 2
PB11 1/0 Universal input/output pin
9 6 LOAD IN I Universa! input/ output pins, supporting 800K pull-
- down resistors
10 7 LDO CAP AO LDO output pin, requiring connection to a 4.7 uF
- capacitor
11 8 VDD P 10 power (1.8 V~5.5V)
12 9 SAR ADC VREF AO SAR_ADC voltage referenpe output, requiring
- - connection to a 1 uF capacitor
13 10 PAO 1/0 Universal input/output pin
AINPO Al AINPO input
www.chipsea.com 10/47 Chipsea Technologies (Shenzhen) Corp.
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CIN Al Minus-end input of Comparator 1
12C0 SCL 1/0 I>C0 clock signal
UARTO TXD 0] UARTO clock signal
SPI0 CLK 1/0 SPIO clock signal
PWMO (0] PWMO output
EINTO 1 EINTO input
TO I Timer 0 input
INT VREF AO Internal reference voltage output
CMP1 VREF Al Voltage reference output of Comparator 1
PAI 1/0 Universal input/output pin
AINNO Al AINNO input
CI1P Al Plus-end input of Comparator 1

14 11 SWDIO 1/0 SWD data signals
SPI0 MOSI 1/0 SPI0 master output/slave input signals
PWMI 0] PWMI1 output
PDA /O Data port for programming
PA2 1/0 Universal input/output pin
AINP1 Al AINP1 input

15 12 CIN Al Minus-end input of Comparator 1
SWDCLK I SWD clock signal
PWM2 (0] PWM2 output
PCL I Clock port for programming

16 PB10 1/0 Universal input/output pin
PA3 1/0 Universal input/output pin
AINNI1 Al AINNI input
C1P Al Plus-end input of'Comparator 1
CON Al Minus-end input of Comparator 0
12C0 SDA 1/0 I’C0 data signals

17 13 UARTO RXD 1 UARTO receipt signal
SPI0 MISO 1/0 SPI0 master input/slave output signals
PWM2 o PWM2 output
EINT1 I EINT1 input
Tl I Timer 1 input
DAC OUT AO DAC output
PA4 1/0 Universal input/output pin
AINP2 Al AINP2 input
C1P Al Plus-end input of Comparator 1

18 14 COP Al Plus-end input of Comparator 0
PWMI1 (0] PWMI output
DMI Al QC Port Group 1: minus-end input
QCDMI1 VREF AO QCDM1 VREF voltage output
PAS 1/0 Universal input/output pin
AINN2 Al AINN2 input
CON Al Minus-end input of Comparator 0

19 15 SPIO SS 1/0 SPIO chip select signals
PWMO (0] PWMO output
DP1 Al QC Port Group 1: plus-end input
QCDP1 VREF AO QCDP1 VREEF voltage output

20 16 NRST 1 Reset pin input, with a 40K pull-up resistor by default
PA6 1/0 Universal input/output pin
AINP3 Al AINP3 input

21 17 C1P Al Plus-end input of Comparator 1
COP Al Plus-end input of Comparator 0
PWM?2 (0] PWM?2 output
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DMO Al QC Port Group 0: minus-end input
QCDMO VREF AO QCDMO VREEF voltage output
PA7 1/0 Universal input/output pin
AINN3 Al AINN3 input
UARTO TXD 0) UARTO clock signal
SPI0 MOSI 1/0 SPI0 master output/slave input signals
PWMI (0] PWMI1 output
22 18 WKUPO I Waking' up pins under power down mode. Effective
under high level.
STADC I ADC Trigger Input Pin
CON Al Minus-end input of Comparator 0
DPO Al QC Port Group 0: plus-end input
QCDPO VREF AO QCDPO VREF voltage output
PB0O 1/0 Universal input/output pin
AINP4 Al AINP4 input
23 COP Al Plus-end input of Comparator 0
TM TRGI1 I Timer External Trigger Input 1
PWMO 0O PWMO output
PWMOL O Complementary PWMOL .output
PB1 1/0 Universal input/output pin
AINN4 Al AINN4 input
24 PWMI (0] PWMI output
PWMOH O Complementary PWMOH output
PB7 1/0 Universal input/output pin
25 PWM2H (0) Complementary PWM2H output
2% PB8 1/0 Universal input/output pin
PWM2L (6) Complementary PWM2L output
PAS8 1/0 Universal input/output pin
AINPS5 Al AINPS input
12C0 SDA 1/0 1?C0 data signals
27 19 UARTO RXD 1 UARTO receipt signal
SPIO_SS /O SPIO chip select signals
PWMO 0] PWMO output
EINT2 1 EINT?2 input
T2 1 Timer 2 input
PA9 1/0 Universal input/output pin
AINNS Al AINNS input
28 20 12C0. SCL 1/0 I>C0 clock signal
UARTO TXD O UARTO clock signal
SPI0 MISO 1/0 SPI0 master input/slave output signals
PAI10 1/0 Universal input/output pin
AINP6 Al AINPG6 input
29 21 COP Al Plus-end input of Comparator 0
PWMI1 (0] PWMI output
PWMIL (6] Complementary PWM 1L output
PAI1l 1/0 Universal input/output pin
AINNG6 Al AINNG input
30 22 CON Al Minus-end input of Comparator 0
PWM2 (0] PWM2 output
PWMI1H (6) Complementary PWM1H output
PB2 1/0 Universal input/open drain output pin
31 23 PWM2 (0] PWM2 output
VBUS EN2 (6) High voltage control switch, open drain output
32 24 PB3 1/0 Universal input/open drain output pin
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VBUS ENI 1/0 High voltage control switch, open drain output
CI1P Al Plus-end input of Comparator 1
CKO O Frequency divider output
- - EPAD GND | Ground
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3. Functional Description

3.1. MCU subsystem

The MCU subsystem features are stated in the following:

® The CS32G020/1 series are 32-bit microprocessors integrated with an ARM® Cortex™-MO core.

® Applicable to industrial control and occasions requiring high performance and low power consumption.

® The core contains a serial debugging interface (SWD) that can be used for development debugging and
application programming.

® Supporting 4 breakpoints and 2 viewpoints.

3.2. Flash

The CS32G020/1 is integrated with 60K on-chip Flash as application memory (APROM). The characteristics
of the Flash controller are as follows:

® Zero latency continuation Flash read access of up to 24 MHz

® (60KB application memory space (APROM)

® 4KB BootLoader space (LDROM)

® Configurable data Flash, 512-byte page erase unit

® All built-in Flash page erase unit is 512 bytes

® Supporting in-system programming (ISP)/in-application‘programming (IAP)to update on-chip Flash

EPROM
- - ——— = 0x0030_03FF
Encrypted Zone
- - w- e e —o —————— 4/ - - == 0x0030_0200
User configuration zone
- -y Ny ————- 0x0030_0000
-0 ————— = 0x0010_OFFF
LDROM
B 0x0010_0000
-1 T T T T 0x000_EFFF
Data flash
APROM
- Figure 5 Block diagram of flash memory controller
www.chipsea.com 14 /47 Chipsea Technologies (Shenzhen) Corp.

This document is exclusive property of CHIPSEA and shall not be reproduced or copied or transformed to any other format
without prior permission of CHIPSEA



e Do
e hiERME
’o’o’o’o: [\AY]
- .

Many drips of chips make the vast sea et CHIPSEA

3.2.1. LDROM

LDROM is used to store BootLoader. The space for BootLoader in CS32G020/1 is 4K bytes. Users can’t
modify any program in LDROM.

3.3. User configuration zone

User configuration zone is an internally programmable configuration zone. There are a total of 4 addresses
for user configuration zone in flash memory, i.e. 0x0030_0000, 0x0030_0004, 0x0030 0008 and 0x0030_000C.
Its content is used to configure certain external registers during system startup. The lower half-word is user
configuration bits, while the higher one is the negation of the user configuration bits.

Table 3 CONFIGO (address = 0x0030_0000)

31 30 29 | 28 27 | 26 25 24
~CWDTEN | ~CLIRC EN Reserve ~CDELAY([1:0] ”Xi—SE ~HIRC SEL
23 22 21 | 20 19 18 17 16

~CHVR
~CBODEN ~CBOV[2:0] ~CBORST ST Reserve Reserve
15 14 13 | 12 11 10 9 8
CWDTEN CLIRC EN Reserve CDELAY(1:0] XT_SEL | HIRC SEL
7 6 5 | 4 3 2 1 0
CBODEN CBOV][2:0] CBORST CH¥RS Reserve Reserve
Bits Description
31:16 | Reserve Inverse code of the lower 16 bits
Watchdog enable control
15 CWDTEN 0 = Enabling watchdog timer when the chip is powered on.

1 = The watchdog is disabled by default when powered on.

LIRC enable control

0 =Forcing the 10K clock source of LIRC to be constantly enabled and cannot be
disabled by software.

1.= The 10K clock source of LIRC is controlled by LIRC EN (CLKCON][3]).

14 | CLIRC_EN

13:12 | Reserve Reserve

Selection of reset delay

00 =20ms
01 =40ms
11:10 | CDELAYT1:0] }(1’ _ ggﬁz

CDELAY](1:0] is the bit for delay selection, and valid when the delay selection bit
1s opposite to parity bit. For other conditions, the max. delay of 98 ms is always

selected.
9 Reserve Reserve

Frequency selection of built-in high-speed oscillator
8 HIRC_SEL 1 =24MHz

0=8MHz

Undervoltage detection enablement

0 = Enabling undervoltage detection when powered on

7 CBODEN 1 = Disabling undervoltage detection when powered on

Note: Enabling/disabling undervoltage detection will enable/disable 6.5 V high
voltage detection simultaneously.

Selection of undervoltage value

000=1.8V
6:4 | CBOV[2:0] 001 =2.0V
010=24V
011=2.7V
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100 =3.0V
101 =3.6V
110=4.0V
111 =4.0V
Enablement of undervoltage reset
3 CBORST 0 = Enabling undervoltage reset when powered on

1 = Disabling undervoltage reset when powered on

Enablement of 6.5 V high voltage reset

2 CHVRST 0 = Enabling 6.5 V high voltage reset when powered on
1 = Disabling 6.5 V high voltage reset when powered on
1:0 Reserve Reserve

Table 4 CONFIGI1 (address = 0x0030_0004)

31 30 29 | 28 | 27 26 | 25 | 24
~CWDTSEN Reserve ~CWDTSIS[2:0] ~FRD_CFG[2:0]
23 22 20 | 20 | 19 18 | 17 16
~CBSJ[1:0] Reserve ~DFEN
15 14 3 | 12 [ 1 R 8
CWDTSEN Reserve CWDTSIS[2:0] FRD CFG[2:0]
7 6 5 | 4 | 3 2 | 1 0
CBS[1:0] Reserve DFEN
Bits Description
31:16 | Reserve Inverse code of the lower 16 bits
Simplified watchdog enable control
15 CWDTSEN 0 = Enabling watchdog timer when the chip is powered on.
1 = The watchdog is disabled by default when powered on.
14 Reserve Reserve

Selecting timeout interval of simplified watchdog timer.
Reset delay CDELAY[1:0]=00 or 01
000 =23 *Tprc

001 = 2"4* T re

010 = 215 * TLIRC

011 = 216 * TLIRC

100 =212 * Ty e

101 =24 * Ture

110= 210 * TLIRC

13:11 | CWDTSIS[2:0] 111 =2* Trre

Reset delay CDELAY[1:0]=10 or 11
000 =23 *Trre

001 =2"* Tyre

010 = 215 * TLIRC

011 = 216 * TLIRC

100 =213 *Trc

101 =2 * Tyre

110= 215 * TLIRC

111 = 216 * TLIRC

Instruction fetch of flash under normal operation

10:8 | FRD_CFG[2:0] These 3 bits must be configured as 000.

Selection of chip startup

) ) CBS[1] Note
7:6 CBS[1:0] 1 The chip starts from APROM.
0 LDROM startup
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CBS[0] Note
1 IAP not available
0 Enabling IAP

5:1 Reserve Reserve

Data flash enablement

0 DFEN 0 = Enabling data flash
1 = Enabling data flash
Table 5 CONFIG2 (address = 0x0030_0008)
31 | 30 | 29 | 28 | 27 | 26 25 24
~DFBADR[15:8]
22 | 2 | 22 | 20 | 19 | 18 17 16
~DFBADR[7:0]
5 | 1 | 1 | 12 | 1 [ 10 9 8
DFBADR[15:8]
7 | 6 | 5 | 4 | 3 | 2 1 0
DFBADR([7:0]
Bits Description

31:16 | ~DFBADRJ15:0]

Inverse code of the lower 16 bits

15:0 | DFBADR[15:0]

Data Flash base address

The data flash base address is subject to the definition of users. Since the erase unit
of on-chip flash occupies 512 bytes, bit 8-0 is maintained 0 mandatorily.

The min. of DFBA [15:0] is 200h. Where the value is lower than 200h, it is
equivalent to.200h, i.e. the space of APROM is' 0.5KB at minimum.

Table 6 CONFIG3 (address = 0x0030_000C)

3. | 30 | 20 | 28 | 27 | 26 25 24
~SWD_EN[7:0]
23 | 2 | 21 | 20 | 19 | 18 17 16
Reserve
5 | 14 | 13 | 12 | ] 10 9 8
SWD_ENJ[7:0]
7 | 6 | 5 | 4 | 3 | 2 1 0
Reserve
Bits Description

31:24 | ~SWD_EN[7:0]

Negating SWD_EN [7:0]

23:16 | Reserve

Has to be OxFF.

15:8 | SWD_EN[7:0]

SWD debugging enablement bit
0x55: Disabling SWD debugging
Others: Enabling SWD debugging

7:0 Reserve

Has to be 0x00.
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3.4. Encrypted zone
Table 7 Encrypted zone

S/N Address Note

Read enable configuration for the first 32 KB of Flash under User Mode

Bit 31~16: negation of the lower 16 bits, used for verification. It is assumed

encrypted in case of verification failure.

Bit15: 1 represents Read Enable of 2KB (0x0000 7800~0x0000 7FFF).

1 0x0030_0200 0 represents Read Disable of 2KB (0x0000_7800~0x0000_7FFF).

bit 1: 1 represents Read Enable of 2KB (0x0000_0800~0x0000 OFFF).
0 represents Read Disable of 2KB (0x0000_0800~0x0000_OFFF).

bit 0: 1 represents Read Enable of 2KB (0x0000_0000~0x0000_07FF).
0 represents Read Disable of 2KB (0x0000 0000~0x0000 07FF).

Read enable configuration for the last 32 KB of Flash under User Mode

Bit 31~16: negation of the lower 16 bits, used for verification. It is assumed

encrypted in case of verification failure.

Bitl5: 1 represents Read Enable of 2KB (0x0000 F800~0x0000_ FFFF).

) 0x0030_0204 0 represents Read Disable of 2KB (0x0000_E800~0x0000 FFFF).

bit 1: 1 represents Read Enable of 2KB (0x0000 8800~0x0000 8FFF).
0 represents Read Disable of 2KB (0x0000- 8800~0x0000 SFFF).

bit 0: 1 represents Read Enable of 2KB (0x0000 8000~0x0000 87FF).
0 represents Read Disable of 2KB (0x0000 8000~0x0000 87FF).

Write enable configuration for the first 32 KB of Flash under User Mode

Bit 31~16: negation of the lower 16 bits, used for verification. It is assumed

encrypted in.case of verification failure.

Bitl5: 1 represents Write Enable of 2KB (0x0000_7800~0x0000_7FFF).

3 0x0030_0208 0 represents Write Disable of 2KB (0x0000_7800~0x0000_7FFF).

bit 1: 1 represents Write Enable of 2KB (0x0000_0800~0x0000_ OFFF).
0 represents Write Disable of 2KB (0x0000 0800~0x0000_ OFFF).

bit 0: 1 represents Write Enable of 2KB (0x0000_0000~0x0000 07FF).
0 represents Write Disable of 2KB (0x0000 0000~0x0000 07FF).

Write enable configuration for the last 32 KB of Flash under User Mode

Bit 31~16: negation‘of the lower 16 bits, used for verification. It is assumed

encrypted in case of verification failure.

Bitl5: 1 represents Write Enable of 2KB (0x0000_F800~0x0000 FFFF).

4 0x0030_020C 0 represents Write Disable of 2KB (0x0000 F800~0x0000_ FFFF).

bit 1: 1 represents Write Enable of 2KB (0x0000_8800~0x0000_ 8FFF).
0 represents Write Disable of 2KB (0x0000 8800~0x0000 SFFF).

bit 0: 1 represents Write Enable of 2KB (0x0000 8000~0x0000 87FF).
0 represents Write Disable of 2KB (0x0000 8000~0x0000 87FF).

Erase enable configuration for the first 32 KB of Flash under User Mode

Bit 31~16: negation of the lower 16 bits, used for verification. It is assumed

encrypted in case of verification failure.

bit 15: 1 represents Erase Enable of 2KB (0x0000_7800~0x0000_ 7FFF).

5 0x0030_0210 0 represents Erase Disable of 2KB (0x0000_7800~0x0000_ 7FFF).

bit 1: 1 represents Erase Enable of 2KB (0x0000 _0800~0x0000_ OFFF).
0 represents Erase Disable of 2KB (0x0000_0800~0x0000_ OFFF).

bit 0: 1 represents Erase Enable of 2KB (0x0000_0000~0x0000_07FF).
0 represents Erase Disable of 2KB (0x0000 0000~0x0000 07FF).

6 0x0030 0214 Erase enable configuration for the last 32 KB of Flash under User Mode

www.chipsea.com 18/47 Chipsea Technologies (Shenzhen) Corp.

This document is exclusive property of CHIPSEA and shall not be reproduced or copied or transformed to any other format
without prior permission of CHIPSEA




i R
’o’o'o’o: 1[\RY)
- T

Many drips of chips make the vast sea -3:2e%--* CHIPSEA

S/N Address Note

Bit 31~16: negation of the lower 16 bits, used for verification. It is assumed
encrypted in case of verification failure.
bit 15: 1 represents Erase Enable of 2KB (0x0000_7800~0x0000_ 7FFF).

0 represents Erase Disable of 2KB (0x0000_7800~0x0000_7FFF).

bit 1: 1 represents Erase Enable of 2KB (0x0000 8800~0x0000 8FFF).
0 represents Erase Disable of 2KB (0x0000_ 8800~0x0000_ 8FFF).
bit 0: 1 represents Erase Enable of 2KB (0x0000_8000~0x0000_87FF).
0 represents Erase Disable of 2KB (0x0000 8000~0x0000 87FF).

0x0030 0214~ | Reserve
0x0030_021C

Read enable configuration for the 64 KB of Flash under Program Mode
Bit 31: 1 represents Read Enable of 2KB(0x0000 F800~0x0000_ FFFF).
0 represents Read Disable of 2KB(0x0000_ F800~0x0000 FFFF).
Bit30: 1 represents Read Enable of 2KB (0x0000_F000~0x0000_ F7FF).
3 0x0030_0220 0 represents Read Disable of 2KB (0x0000. FO00~0x0000 F7FF).
bit 1: 1 represents Read Enable of 2KB (0x0000_0800~0x0000 OFFF).
0 represents Read Disable of 2KB (0x0000_0800~0x0000 0EFF).
bit 0: 1 represents Read Enable.of 2KB (0x0000_0000~0x0000_07FF).
0 represents Read Disable of 2KB (0x0000 0000~0x0000 07FF).

3.5. USBPD
3.5.1. Type-C port

The CS32G020/1 supports 2 groups of Type-C ports, whose characteristics are as follows:

® FEach group of CC ports is configured with an independent, configurable 5.1 K pull-down resistor and an
80/180/330 pA current source:

® Supporting detection of dead batteries.

® Automatic detection of device connection at CC port, and the users have direct access to the detection
results.

® Supporting FRS detection.

® Supporting automatic wakeup upon device accessunder low power mode.

The USB PD module supports USB PD3.1 protocoel, and the 2 groups of CC ports may perform independent

communication without interference to the other.

3.5.2. USB PD physical layer

The USB PD physical layer contains a4ransmitter and a receiver, performing communication with BMC-
coded data through CC ports.on the basis of PD3.1 protocol. All communication is half-duplex. The physical layer,
or the PHY layer, is integrated with-aconflict avoidance mechanism to minimize communication errors on the
channel. The USB-PD module comprises of the Rp and Rp that are used for connection detection, port
initialization and USB DFP/UFP identification. The resistor Rp is realized with a pull-up current source.

In accordance with the USB Type-C protocol specifications, a fixed resistor must be connected to the CC
port based on its power role when a Type-C controller is not powered on. When a power bank is used as Sink, the
Rp must be connected to the CC port; but if it is used as an power adapter, both CC ports must be suspended. To
accommodate such application, the CC port may be configured with the dead battery resistor Rp when the
CS32G020/1 is not powered on. CC ports of QFN32 package will be provided with the function of dead battery
detection, while the ones of QFN24 package won’t.

3.6. VBUS PFE control port

The CS32G020/1 is integrated with 2 PFET control output ports to drive the VBUS control switch, i.e. Port
VBUS_ENI1 (PB3) and VBUS_EN2 (PB2). These two ports are of open drain output, and support low level
output or high resistance input only. Where high output is required, an external pull-up resistor shall be connected.
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3.7. ADC

The CS32G020/1 contains a 12-bit SAR analog-digital converter with 20+4 channels (SAR A/D Converter).
Main characteristics are as shown below:
Analog input voltage range: 0 - VDD
12-bit resolution
10 pairs of differential input channels at maximum.
20+4 ways of single-ended analog input channels at maximum.
SPS sampling rate of up to 200 KHz.
5 operation modes.
€ Single Conversion Mode: A/D conversion is carried out once on the specified channel.
€ Burst Mode: A/D conversion is carried out continuously on a specified single channel, and the
results are stored in the data register sequentially.
€ Single-Cycle Scanning Mode: A/D conversion is carried out once on all specified channels (from
*

low serial number to high).
Limited-Cycle Scanning Mode: The next channel will be toggled to when one has performed the
specified number of conversion. Computation configuration of discarding the previous conversion
result of the specified times and discarding the maximum and minimum are supported.
€ Continuous Sweeping Mode: The A/D conversion iscarried out continuously under single-cycle
scanning mode until such conversion is ceased by the software.
® Conversion results of each channel are stored in the corresponding data register with validity and
overflow flags.
The SAR_ADC VREF port is of internal voltage reference output, which requires the connection of an
external 1 pF capacitor. The CS32G020/1 supports 10 pairs of differential input channels at maximum, and may
be configured as single-ended mode as well.

3.8. DAC

The CS32G020/1 has a built-in 11-bit voltage-output digital-to-analog converter, whose max conversion
speed is 200KHz SPS and voltage reference optional among internal voltage references of 2 V,3 Vand 4 V.

3.9. Analog comparator

The CS32G020/1 may be provided with up to 2. comparators for use under various configuration. When the
plus-end input is greater than the minus-end one, the comparator will output logic “1”, otherwise “0”. Where the
output value of comparators varies, each comparator may be configured to interrupt. The primary characteristics
of analog comparators are:

Analog input voltage range: 0~Vpp

Supporting hysteresis function.

Supporting 8-gear output filter.

Supporting output inversion.

The internal voltage referencemay be input for the plus/minus end of each analog comparator.
Supporting calibration of offset voltage.

Each comparator supports one interrupt vector.

3.10. GPIO

The CS32G020/1 has up to 27 universal I/O pins that are shared with other functions. The 27 pins are divided
into to 2 ports named PA and PB, each of which has 16 pins at maximum. Each pin is independent and provided
with corresponding register for operating mode and data control.

The I/O model of each pin may be individually configured as input, output and open drain by software. Main
characteristics are as shown below:

® 3 I/O modes:

B Input mode with high resistance
B Push-pull output
B open-drain output

® The Schmitt Trigger Input mode is enabled or disabled by Px TYPEn[15:0].

® Each I/O pin may act as the interrupt source and edge/level trigger is supported.

® When the interrupt function is enabled for a pin, its wakeup function is enabled as well.
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® Each I/O may be configured as pull-up or -down.
3.11. Communication interface

The CS32G020/1 supports 3 universal communication interfaces, i.e. I>)C, SPI and UART.
3.11.1.IC

The I°C is a 2-line bidirectional serial bus, allowing simple, effective data communication between
equipment. A standard I°C is a multiple-mainframe bus, incorporating conflict detection and arbitration
mechanism to prevent data collision arising out of simultaneous control on the bus by two or more mainframes.

The I°C bus transmits data between equipment connected to it through two lines (SDA and SCL). Its main
characteristics include:

Supporting master and slave modes.

Bidirectional data transmission between master and slave.

Multiple-mainframe bus (without central mainframe).

The serial data on the bus is free from damage when multiple mainframes are transmitting data arbitration
at the same time.

Supporting 7-bit addressing mode.

Supporting fast and standard modes.

The clock is programmable and applicable to control of varying speeds.

Independent transmission and receipt cache, 8 levels foreach.

3.11.2.SPI

The CS32G020/1 supports 1 simplified SPI interface, including the master and slave'modes.

The SPI interface allows full-duplex, synchronized and serial communication between MCU and other SPI
interfaces. It has two modes: the master mode and the slave mode. Generally; the SPT employs 4-line
communication, i.e. the 4 signal lines of SPICLK, MOSI, MISO and SPISS. And 3-line communication, i.e. the 3
signal lines of SPICLK, MOSI and MISO only, is used to save an interface under certain circumstances. When
two SPI devices communicate, one will be the master and the other, the slave. All communication between SPI
interfaces is initiated by the master. The master controls‘data exchange by transmitting clock (SPICLK) and slave
selection signals (SPISS). The mater and the slave may transmit and receive data simultaneously.

3.11.3.UART

The CS32G020/1 mainly offers 1 programmable full-duplex serial communication interface that allows to
transmit and receive data at the same time. The primary characteristics of UART are:
1 set of UART.
Supporting simultaneous transmission and receipt of data.
Configurable baud rate.
Supporting automatic baud rate.
Both the receipt and transmission contains 8 levels of FIFO, RX FIFO (8*9Bit) and TX FIFO (8*9Bit).
Receives interrupts, supports non-blank interrupts, and receives flow line interrupts.
Transmits interrupts, suppotts transmission of non-blank interrupts, and transmits flow line interrupts.
Supporting 8/9-bit data transmission and receipt.

3.12. Timer

The timer controller comprises of 3 groups of 16-bit timers from TIMERO to TIMER2, allowing users to
realize real-time control applications. The timer module supports functions such as time counting, external
hardware trigger, clock generation, PWM output and complementary PWM output, etc.

The primary characteristics of the timers are described below:

3 groups of 16-bit timers, with 16-bit up counter and one 4-bit prescale counter.
Supporting counting.

Supporting PWM.

Supporting complementary PWM with an adjustable dead zone.

Supporting clock counting of up to 96MHz.
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3.13. Watch dog timer

A watchdog timer resets the system when the software runs to an unknown state, prevents the system from
hanging forever, and wakes up the CPU from Idle/Sleep Mode. The CS32G020/1 is integrated with 3 watchdogs,
i.e. the watchdog timer (WDT), window watchdog timer (WWDT), and watchdog timer lite (WDT Lite).

3.13.1.WDT

Enablement of WDT module is subject to the control of code options only. Once enabled, software can’t close
the watch dog timer, but it can clear the counter. The WDT has the following main characteristics:

® A 18-bit free-running counter for timeout interval of the watchdog.

® The (2*~2'"®) WDT_CLK cycle may be used as the timeout interval, making it range from 104 ms -
26.3168 s (if WDT_CLK = 10 KHz).

® Supporting delay reset by the watchdog, for which the time may be 3/18/130/1026 * WDT _CLK.

® Where the bit CWDTEN (CONFIG[31], bit of watchdog enablement) is 0, enablement of watchdog upon
powering on is supported.

® Where the clock source of the watchdog is defined as 10 kHz, the function of watchdog timeout wakeup
is supported.

® Where a 32.768 kHz external low-speed crystal oscillator is selected as the watchdog clock source, the
function of watchdog timeout wakeup is supported.

3.13.2.WWDT

The WWDT resets the system in a specified window eycle to prevent the software from entering an
uncontrollable state permanently. Main characteristics are as shown below
® The 6-bit down counter current value (WWDTCVAL) and the 6-bit comparison window value
(WINCMP) allows flexibility of the WWDT in timeout window cycle.
® Supporting 4-bit values, and up to 11-bit prescale counter cycle for programmable WWDT counter.

3.13.3.WDT Lite

This kind of WDT is mainly usedfor wakeup of Powerdown Mode, and is invalid under other modes. Main
characteristics are as shown below

@ Operating under 5 V power domain, and remaining operational under the power down mode.

€ With the clock source of LIRC 10 KHz.

€ Supporting CPU wakeup under power down mode only.

3.14. Arithmetic unit

The hardware of CS32G020/1 suppotts 3 common kinds of arithmetic, i.e. single-cycle multiplier, hardware
divider and CRC32 computing element.

3.14.1.Single-cycle multiplier

This is a 32-bit single-cycle multiplier that allows direct 32-bit data multiplication without any register,
making it quite convenient for use.

3.14.2.Hardware divider

The hardware divider (HDIV) helps increase the efficiency of applications. This is a signed integer divider
that outputs quotients and remainders. The primary characteristics of the divider are described below:
Signed (2’s complement) integer calculation.
Computing power for 32-bit dividends and 16-bit divisors.
Output of 32-bit quotients and 32-bit remainders (16-bit remainders are extended to 32 bits with signs).
Warning marks for 0 division.
Each computation requires 16 HCLK clock cycles.
Computation of write divisor trigger.
Awaiting completing computation automatically when reading quotients and remainders.
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3.14.3.CRC32 computing element

The CRC computing element may be used for fast computation of result codes of cyclic redundancy check
(CRC) based on the data input, in accordance with the defined polynomial algorithm. The CRC technology is
generally used to check the intactness of data transmission or storage in many applications. This provides a
technical mean to check the storage reliability of Flash within the scope of functional safety standard. The CRC
computing element may compute software signatures at any time, which allows completing signature comparison
during communication and storage.

Main characteristics of CRC32 computing element:

® The employed CRC-32 (same as Ethernet standard) polynomial 0x4C11DB7

X32+x26+x23 +X22+X16+X12+X11 +X10+X8+X7+X5+X4+X2+X+ 1.
Operating 8, 16 and 32-bit data.

3.15. Power management

The CRC initial value may be preset.
Single input/output 32-bit data register.
Configured with input cache, protecting real-time computation from any effect by a bus pause.
Each CRC computation is completed within 4 AHB clock cycles (HCLK).
Configured with an 8-bit register for general purposes (usable for temporary storage).
Used to provide reversibility options for I/O data.

The CS32G020/1 provides 5 operating modes to fulfill the requirements on clocks and power consumption
by different applications, including Normal Operation Mode, Sleep Mode, Deep-Sleep Mode 1, Deep-Sleep Mode
2 and Power-Down Mode. See the table below for entering and wakeup methods of the abovementioned modes.

Table 8 Ways of entering and waking up operating modes

Effects on Effects on
Mode Enter Wakeup clocks voltage Wakeup delay
None
(LPMODE=000)+WFI | A0 The CPU (primary | nperentdelay of MO
mterruption . core
clock is and
closed. No secondary
Sleep mode effect on LDO for
(sleep) other clocks digital
(LPMODE=000)+WEE | “Wakeup time and circuit Inheremierl:y of MO
simulation power
clocks. supply are
on.)
Primary and
secondary HSE or HSI
Deep-Slee LDO for oscillation start-u
P->IEEP | (LPMODE = 001) * digital Hrate p
Mode 1 2 stabilization delay +
WFI or WFE circuit .
(deepsleepl) Any external ower inherent delay of MO
interruption, P core.
. supply are
supporting on
interruptions of | HSE and HSI Pri - q
LSE or LSI are off. rimary an .
(WDT/WWDT secondary | Primary LDO start-up
), BOD and LDO for delay + LDO toggle +
Deep-Sleep (LPMODE =011) + comparators. digital HSE or HSI
Mode 2 WFI or WEE circuit oscillation start-up
(deepsleep2) power stabilization delay +
supply are inherent delay of MO
off and on core.
respectively.
Power failure | (LPMODE=1 x 1)+ Wakeup pin, HSE, HSI, Primary and Reset dela
mode WFI or WFE NRST reset, LSE and LSI secondary Y
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Effects on Effects on

Mode Enter Wakeup clocks Salizpe Wakeup delay

(Powerdown) POR reset. are off. LDO for
digital
circuit
power

supply are

off.

3.15.1.Normal Operation Mode

In Normal Operation Mode, the ARM®Cortex™-MO0 core runs commands in a normal method. Different
peripheral clocks may be configured separately, or disabled or enabled individually. Each analog module may be
disabled or enabled through the enablement bit. The Normal Operation Mode consumes great power.

3.15.2.Sleep mode

In Sleep Mode, the clock of ARM Cortex- M0 core and execution of commands cease, while the clock
oscillators remain working. Any interruption wakes up the Sleep Mode and resumes command execution by the
core.

In Sleep Mode, the values of processor state register, external register and internal register remain the same,
the logic level of pins static, and RESET wvalid.

Peripheral functions are free from any interference. Any.enabled module will continue to work under the
Sleep Mode.

The state of analog module is determined by the module .enablement bit.

3.15.3.Deep-Sleep 1 Mode

In Deep-Sleep 1 Mode, the system clock of ARM Cortex- M0 core and execution of commands cease. The
internal high-speed oscillator HSI stops as well, while the LSI remains working if enabled. The Deep-Sleep 1
Mode may be woken up through externalinterruptions or WDT interruption or reset.

In the Deep-Sleep Mode, the values of processor state register, external register and internal register remain
the same, the logic level of pins static, and RESET wvalid.

Since the clock and peripherals stop, it is recommended to shut down analog modules such as SAR_ADC,
comparators and operational amplifiers, reducing and power consumption under the Deep-Sleep Mode.

In the Deep-Sleep Mode, FLASH is under power-down state to reduce the static leakage power consumption,
and requires a long time to resume operation when woken up.

3.15.4.Deep-Sleep 2 Mode

In Deep-Sleep 2 Mode, the system clock of ARM Cortex- MO core and execution of commands cease. The
internal high-speed oscillator HSI stops as well, while the LSI remains working if enabled. The Deep-Sleep 2
Mode may be woken up through external interruptions or WDT interruption or reset.

The Deep-Sleep 2 Mode has lower power consumption than Deep-Sleep 1, but requires longer wakeup time.

In the Deep-Sleep Mode, the values of processor state register, external register and internal register remain
the same, the logic level of pins static, and RESET wvalid.

Since the clock and peripherals stop, it is recommended to shut down analog modules such as SAR_ADC,
comparators and operational amplifiers, reducing and power consumption under the Deep-Sleep Mode.

In the Deep-Sleep Mode, FLASH is under power-down state to reduce the static leakage power consumption,
and requires a long time to resume operation when woken up.

3.15.5.Deep Power-Down Mode

In the Deep Power-Down Mode, the power of the entire chip (with built-in LDO shut down) and the clock
are off except for pins WKUPO and WKUP1, which may wake up the chip from the Deep Power-Down Mode
when inputting a rising edge. When WKUPO and WKUP1 are enabled, they will turn on a pull-down resistor
mandatorily and, in case of detecting the rising edge input, reset the chip.

In the Deep Power-Down Mode, the values of processor state register, external register and internal register
will no longer remain the same, nor will the validity of the RESET pin.

Where the chip is woken up from the Deep Power-Down Mode, the built-in LDO is turned on, and the chip
resumes working.
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4. Application programming

The CS32G020/1 supports three ways of updating applications:

1. Programming applications through the serial programming interface.

2. Updating applications by firmware upgrade at Type-C port.

3. Programming through the SWD interface, which is used for debugging only.

Generally, the CS32G020/1 performs programming through the serial programming interface. When a
product is completed and requires application update, such purpose may be fulfilled through the serial
programming interface or by BootLoader calling a Type-C port.

4.1. Flash programming through serial programming interface

In case of mass production, CHIPSEA will supply a special tool for programming.

The programming files are in the format of hex, produced by the compiler, and may be downloaded and
written into the FLASH to complete programming.

The connection for programming through serial interface is shown below. The chip is powered by the source
for programming hardware, and match the programming clock, data port and NRST port with each other.

Programmin
rogramming C$32G020/1
Hardware
VDD [}

VDD LDO_CAP l L
PCL O] PCL T _L100nF
PDA ] PDA 4pE | O¥ [ 10¥
RST C|NRST I 10V
GND l 0 GND = = =

Figure 6 CS32G020/1 programming through serial interface
4.2. Updating applications through Type-C interface

All CS32G020/1 chips, when leaving the factory, are provided with the BoostLoader upgrade program that
supports PD3.1 firmware upgrades. Software upgrades may be completed by simply connecting the CC data cable
to the accompanied firmware upgrade tool.

The programming files are in the format of hex, produced by the compiler, and may be downloaded and
programmed to the FLASH by configuring the host computer and firmware upgrade tool through the CS32G020/1
and using the non-block transmission PD3.1.

The programming connection of firmware upgrade tool is shown below:
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CS32G02011
CS‘?:ZGOZO/ 1 VDD [
Firmware
USB upgrade tool LDO CAP ]1 l L
CS32G020/1 1uF 00nF
VBUS _}1—
Host computer cCl £lccl 477uF 10V 10V
CCQE 0cc2 I 10V
GND i {1 GND = L L

Figure 7 CS32G020/1 programming through Type-C interface
4.3. Programming through SWD interface

The CS32G020/1 supports programming and debugging through the SWD interface. In case of debugging or
light programming, the SWD interface may be used, provided that it is not shared with other functions.

Hardware C832G020/1
USB VDD
P
C VDD LDO_CAP {06
SWDCLK ] SWDCLK 115‘5 F
SWDIO o SWDIO La7ur 10V
GND 0 GND l 10V

Figure 8 CS32G020/1 programming through SWD interface
4.4. Selection of programming method

Programming method for the chip may vary with the particular circumstances.

B In case of a bare chip, programming may be carried out with a special programmer or through the SWD
interface.

If the chip is already mounted on a board with a programming interface and a SWD interface reserved,
the work may be performed with a special programmer or through the SWD interface.

B [f the chip is already mounted on a board and uses a Type-C port and supports upgrade by bootloader, the

bootloader may be employed for programming purpose.

B During solution development, programming by SWD is simple and easy for debugging.

During mass production, a special programmer is recommended. We supply two programmers: the One-
driving-four programmer and the programmer lite. The programmer lite is for development purpose

only. For mass production, the one-driving-four programmer shall be used as long as practicable instead
of the programmer lite, which is not suggested.
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5. Typical application

5.1. Power banks

e

T —

e

g

CS32G020K8U6

[

IR
=S
%J%
e 0
I: =
5.2. Car chargers
C
L
12V—-24V , mm B e .
rr T 14T =
I - N
wowse CS32G020E8U6 -
NTd x G P
— | PAZSWCLK S 5 8 <
= PALSWDIO & % 2 2 |
I : | &
= p— AR
0.1uF L
447uFi JluF I 7 2
l l 49R  [J49R = = =
i}
Figure 10  Typical application diagram of car chargers
www.chipsea.com

271747

Chipsea Technologies (Shenzhen) Corp.
This document is exclusive property of CHIPSEA and shall not be reproduced or copied or transformed to any other format
without prior permission of CHIPSEA




Many drips of chips make the vast sea e ‘0‘?1" CHIPSEA

5.3. AC adapters
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Figure 11  Typical application of AC adapters
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6. Electrical characteristics

6.1. Limit value

Table 9 Limit value

Symbol Parameter Min Value Max Value Unit
Vbb-Vacnp Voltage of DC power supply -0.3 6.0 \Y
Vin Input voltage on pin Vacnp-0.3 Vppt0.3 \
Input voltage of CC port (PA12, PA13,
Veer ’ %AM andpPAl( 5) i 24 v
Input voltage of Port VBUS EN1 (PB3
VvBUs_ENn P i VBUS EN2 (PB2) 9 - 24 v
Ta Operating temperature -40 85 °C
Tst Storage temperature -55 150 °C
Ivpp Max. inflow current of VDD - 120 mA
IonD Max. outflow current of GND - 120 mA
Max. sink current of individual pin - 35 mA
lo Max. outflow current of individual pin - 35 mA
Aggregated max. sink current of all pins - 100 mA
Aggregated max. output current of all pins - 100 mA

6.2. Electrical characteristics of DC power supplies

Table 10 Electrical characteristics of DC power supplies
(Vpbp - Venp = 2.5~5.5 V, Ta =25 °C)

Symbol Parameter Min Typical Max Unit Test conditions
Value value Value
Vbb Operating voltage 2.5 5 5.5 \Y -40 °C ~+85 °C, up to 48MHz
X\?izzf) Power ground -0.3 0 0.3 v
LDO Output voltage 1.35 1.5 1.65 \ Vpp>1.8V
PA, PB 40 kQ Vpp=5V
Rpu and NRST pull-up 70 KO Vpp=3V
resistor
PA, PB and 40 kQ Vop=5V
Rpp TESTEN _pull—down 70 KO Vo3V
resistor
Input leakage _
Ik current of PA and -1 - 1 pA Voo =5V, 0 <V < Voo
PB Open-drain or input modes.
Input low level of -0.3 - Vpp/2 \Y Vpp=4.5V
Vi PA apd _PB
(Schmitt input -0.3 - Vpp/2 v Vpp=3.0V
disabled)
Input high level of Vpp/2 - Vppt0.3 \Y Vpp=5.5V
Vi PA and PB
(Schmitt input Vop/2 - Vopt0.3 Vv Vpp=3.0V
disabled)
Negative threshold
ViLsi voltage of NRST -0.3 - 0.2Vpp \% -
(Schmitt input)
Positive threshold
Vinsi voltage of NRST 0.7Vpp - Vpp+0.3 A% -
(Schmitt input)
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Symbol Parameter Min Typical Max Unit Test conditions
Value value Value
Negative threshold
ViLs2 voltage of PA and -0.3 - 0.3Vpp \% -
PB (Schmitt input)
Positive threshold
Vins2 Voltagelg)]g PA and 0.7Vpp - Vpp+0.3 Vv -
(Schmitt input)
Output low level of
PA and PB (except
Vori for - 0 - \Y4 -
PA12/PA13/PA14/
PA15/PB2/PB3)
Output high level of
PA and PB (except
VoHi for - Vop - A% -
PA12/PA13/PA14/
PA15/PB2/PB3)
Output low level of
Vorz PA12/PA13/PA14/ - 0 - \Y% -
PA15/PB2/PB3
The output high level depends
on load conditions. For
Output high level of capacitive load, no current
Vomnz PA12/PA13/PA14/ - Vop— 0.7 Vop A% will flow through, hence it is
PA15/PB2/PB3 VDD; while for resistive load,
it is determined by the
resistance.
Tono PI;B]Z(/)I/};BI 1)//11))]271/1 - 15 - mA Vpp=5.0V
lon: PA and PB-source - 8 - mA Vpp=5.0V
current other than
Ion2 the ports.in Iomo - 4 - mA Vop=3.0V
(push-pull output)
ow | TBORBUPBY ST T T
IOL1 PA and PB sink - 12 - mA VDDZS.OV
current other than
Tora the ports in Ioro - 5 - mA Vop=3.0V
(push-pull output)
Vop = 5.0V, all peripherals
— . i 10 i mA enabled, PLL enabled.
Operating current Vpp = 5.0 V, all peripherals
IipLE2 under operation - 8 - mA X )
disabled, PLL disabled.
mode @ IRC — -
Vpp = 3.3 V, all peripherals
IiprEs 24MHz, - 9 - mA
HCLK = 48 MHz enabled, PLL ena}aled.
lioLes i 7 i mA VDD. = 3.3V, all peripherals
disabled, PLL enabled.
Vop = 5.0V, all peripherals
lioLEs Operating current i 3 . mA enabled, PLL enabled.
lioLee under operation i 25 i mA Vop = 5.0V, all peripherals
mode @ IRC8MHz, ' disabled, PLL disabled.
HCLK =8 MHz Vb = 3.3V, all peripherals
TiLe? ) 25 ) mA enabled, PLL enabled.
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Symbol Parameter Vl\;lll:e Tg;ﬁ:lc:l ‘1/}: ?:e Unit Test conditions
Vpp = 3.3 V, all peripherals
IpLes J 2 ) mA | disabled, PLL enabled.
Vpp = 5.0 V, all peripherals
TioLes Overati . ) 7 ) mA enabled, PLL enabled.
perating curten Vpp = 5.0 V, all peripherals
IipLEIo under operation - 4 - mA . )
mode @ IRC disabled, PLL disabled.
I 24MHz i 65 i mA Vop = 3.3 V, all peripherals
IDLELI HCLK =24 ’MHZ ' enabled, PLL enabled.
I i 4 i mA Vpp = 3.3 V, all peripherals
[DLEL2 disabled, PLL enabled.
liLess i 110 i LA Vpp = 5.0 V, all peripherals
Operating current Vob =15 Oe{l/al;ll?d.eri herals
IipLE14 under operation - 105 - RA bp = 2.0V, &t Petlp
mode @ IRC disabled.
lioLers 10K Hz i 9 i LA Vpp = 3.3 V, all peripherals
HCLK = 10 KHz enabled. _
I i 90 . LA Vpp =3.3 V, all peripherals
IDLEIS disabled.
Vpp = 5:0 V, all oscillators
Ipwpi . - 12 - RA and analog modules closed,
Dséznfﬂsjl}; gur;/f;léénz 10 connected to no load.
. DD = 3. , all oscillators
(vslth L[P;O on) o 3.3V, all oscill
Ipwp2 - 8 - HA and analog modules closed,
10 connected to no load.
Vb = 5.0V, all oscillators
Ipwp3 . - 2.5 - pA and analog modules closed,
sgz&%gs&g%gﬁe 10 connected to no load.
. DD = 3. , all oscillators
(with LDO ofY) v 3.3V, all oscill
Ipwp4 - 1.5 - pA and analog modules closed,
10 connected to no load.

6.3. Electrical characteristics of AC power supplies
6.3.1. Internal 24/8 MHz RC Oscillator
Table 11 Electrical characteristics of AC power supplies of Internal 24/8 MHz RC Oscillator

Symbol Parameter \1,\;[ ll:e ng)ﬁf:l ‘1/}: ?:e Unit Test conditions
Center frequency - 24 - MHz Ta=25 °C, Vpp=5V
Func Center frequency - 8 - MHz Ta=25 °C, Vop=5V
After calibration -1 - 1 Yo Ta=257C, Vop=5V
-2 - +2 % Ta=-40~85 °C, VDD=2.5~5.5V
Iarc Operating current 400 pA Ta=25 °C, Vpp=5V

6.3.2. Internal 10 KHz RC Oscillator

Table 12 Electrical characteristics of AC power supplies of Internal 10 KHz RC Oscillator

Symbol Parameter Min | Typical |~ Max Unit Test conditions
Value value Value
Virc Voltage 2.5 - 5.5 \Y -
Center frequency - 10 - KHz -
Fire After calibration -10 - 10 % Ta=25°C, Vop=5V
-30 - +30 % Ta=-40~85 °C, VDD=2.5~5.5V
Iirc Operating current - 2 - LA Ta=25 °C, Vpbp=5V
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6.3.3. PLL characteristics
Table 13 PLL characteristics

Symbol Parameter Min Typical Max Unit Test conditions
Value value Value
PLL input clock 2 6 24 MHz Ta=25°C
FrLL v Dut.y ratio of PLL 40 i 60 % T\=25°C
input clock
Frequency
FprL our | multiplication output 16 - 48 MHz Ta=25°C
clock of PLL
Trock Locking time of PLL - - 200 us Ta=25°C
Jitterprr Clock jitter - - 300 ps Ta=25°C
6.3.4. I*C characteristics
Table 14 I2C characteristics
Standard mode Fast mode
Symbol Parameter Min Value | Max Value | Min Value Max Unit
Value
Vool Operating voltage 1.62 5.5 1.62 5.5 \
FscL SCL clock rate 0 100 0 400 KHz
Tup:STA Retention tlme? of START 4 . 06 i s
conditions
Trow Low level pulse width of SCL 4.7 - 1.3 - us
Tricn High level pulse width of SCL 4 - 0.6 - us
. Establishment time of repeated
Tsu:STA START signals 4.7 - 0.6 - us
Tun: DAT Data retention ‘Flme of 12C bus 0 345 0 09 s
devices
Tsu:DAT Establishment time of data 250 - 100 - ns
T, Rise time ofg@CL and RQQ i 1000 | 20+0.1Cb> | 300 | s
signals
Ti Fall Sl SO A ) 300 2040.1Cb | 300 | s
signals
Teu:STO Estabhshment't'lme of STOP 4 i 06 i us
conditions
T Bus Idle Time between STOP 47 i 13 i s
U and START conditions ) ) K
Pulse width of glitch that can
Tsp be screened by input filter. N/A N/A 0 >0 Hs

Note 1: This is the voltage of the pull-up resistor on I>C bus, and it is not necessarily equal to the one of the chip,
e.g. when the power voltage of the chip is 5 V, the voltage of the pull-up resistor on I?C bus may be 1.8 V.
Note 2: Cb is the total capacitance in the unit of pF on a single bus.
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6.3.5. Characteristics of Flash

Table 15 Characteristics of Flash

oA | / >< |
Te Toy:DAT §
‘ R :
<€ TLon Tr E
SCL §
§ » Tip; STA ﬁ < E
i S Typ; DAT Threa TSLE;STA 3 § p 3 S
,,,,,,, LSR_
Figure 12 Definition of time sequence under I>C standard and fast modes

Symbol Parameter Min Typical Max Unit Test conditions
Value value Value
Terase Erasing time of Flash 4 4 5ms 5 N _40~85 °C
Block
Write time of Flash o

TwriTe Word (32 bits) 60 us -40~85 °C

Te Erase and Write 20,000~ Times 140~85°C

cycles of Flash
Tor Flash retention 100 - years 25°C

6.4. Characteristics of analogs
6.4.1. 12-bit ADC

Table 16 Characteristics of analogs of 12-bit ADC

Symbol Parameter Min Typical Max Unit Test conditions
Value value Value
Vbp Operating voltage 2.5 5 5.5 \Y -40~85 °C
Vin Analog input range 0 - VDD \Y -
Operating current of VDD=5V (VDD as reference
Ianc i AgDC ) 0.75 ) mA E/Oltage)
Teony Conve(r)sflzli) délratlon 5 i i s VDD=5V
DNL Non-linear differential -2 +1 2 LSB VDD=5V
3 ) 3 LSB Fully differential mode VREF =
0.5V @ [0-60mV], VDD =5V
Non-linear integration 5 i ) LSB Fully differential mode VREF =
(fully differential 1V @ [0-60mV], VDD =5V
mode) Fully differential mode. The
INL -4 - 4 LSB voltage reference may not be
VDD, VDD =5 V.
7 i 7 LSB Single-ended mode, VREF =
Non-linear integration 0.5V,VDD=5V
(single-ended mode) 5 i 5 LSB Single-ended mode, VREF
employs other voltage, VDD =
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Symbol Parameter Vl\;lll:e ng)ll::l \1,\: ;fe Unit Test conditions

5V

Bias error of fully _
E differential mode i +2 i LSB VDD=5V
© Bias error of single- i 43 i LSB VDD=5V

ended mode
Eg Gain error -4 - +4 LSB VDD=5V
Formula for max. external input impedance:
T
ain < * - RADC
9C spc

Where Rapc = 2.3 k and Capc = 17.5 pF, representing the sampling resistance and capacitance inside ADC.

Sampling time 5 4 ] 16
Ts/us
External
impedance 10.5 23.1 48.5 99.3
Rain/k

Notes: This table is guaranteed by the designer but has not yet.been verified with tests. (Where any of AINP7,
AINN7, AINP8 and AINNS is selected as the input port, Rapc = 3.3 k)

6.4.2. 11-bit DAC

Table 17 Characteristics of-analogs of 11-bit ADC

Symbol Parameter Min Typical | Max Unit Test conditions
Value value Value
VDD Operating voltage 2.5 5 55 \Y -40~85 °C
Operating current of VDD=5V (VDD as reference
Ipac DAC ) 0.7% S ) & voltage)
Conversion speed of _
Tconv DAC 5 - us VDD=5V
RLOAD Resistive load 5 - kQ BUFFER enabled
CLOAD Capacitive load - 50 pF BUFFER enabled
DAil—iI?UT Min. output of DAC 0.2 - v BUFFER enabled
DAC_OUT Max. output of DAC - - VDD- v BUFFER enabled
max 0.2
CLOAD <50 pF, RLOAD>5K
: Establishment time of The time from the 10-bit input
Tsettling DAC - 3 4 uS code jumps from the min. to the
max. until DAC_OUT stabilized
at the final value = 1 LSB.
CLOAD <50 pF, RLOAD>5K
Update rate Refresh rate - 200 KS/s Change in DAC OUT with the
input code varying 1 LSB
CLOAD <50 pF, RLOAD>5K
. Values of DAC corresponding to
Twakeup Wakeup time ) 6.5 10 uS the input code from shutdown to
output
DNL Non-linear 1 1 LSB
differential ) ) )
INL Integral nonlinearity -4 - 4 LSB -
Ec Gain error -0.5 - -0.5 % -
www.chipsea.com 34/47 Chipsea Technologies (Shenzhen) Corp.

This document is exclusive property of CHIPSEA and shall not be reproduced or copied or transformed to any other format
without prior permission of CHIPSEA




i BRI
’o’o’o’o: [\A Y]
<

Many drips of chips make the vast sea NI CHIPSEA

6.4.3. Comparators
Table 18 Comparators

Symbol Parameter Min | Typical |  Max Unit Test conditions
Value value Value
Vemp Operating voltage 2.5 5 5.5 \ -40 °C ~+85 °C
Ta Temperature -40 25 85 °C -
Vin Input voltage range 0 - VDD \ -
Icomp Operating current 60 UA VDD=2.5V~5V
PSRR Supply Voltage rejection i 60 i 4B i
ratio
CMRR Common mo.de rejection ) 60 ) 4B )
ratio
Tresp Response time - - 10 TN VDD=2.5V~5V
CMP - .
LSB Minimum resolution - 2 - mV -
Voffset Offset voltage -2 - 2 mV. 2.5V~5.5V, -40 °C ~+85 °C

6.4.4. Internal reference voltage

Table 19 Internal reference voltage

Symbol Parameter Min Typical Max Unit Test conditions
Value value Value
-1% 1.0 +1% \% VDD=5.0V, Ta=25 °C
-2% 1.0 2% \ VDD=2.5~5.5V, Ta=-40~85 °C
-1% 2.0 +1% A\ VDD=5.0V, Ta=25 °C
Internal referen -2% 2.0 2% \% VDD=2.5~5.5V, Ta=-40~85 °C
VRN © Va(‘)lt; : ence 17 1% 3.0 1% | V VDD=5.0V, Ta=25 °C
g 2% 3.0 2% | V| VDD=3.3~5.5V, TA=-40~85 °C
-1% 4.0 +1% \% VDD=5.0V, Ta=25 °C
-2% 4.0 -2% \% VDD=4.3~5.5V, Ta=-40~85 °C
- VDD - \% VDD=5.0V, Ta=25 °C
0.00 0.00 0.05 \% VDD>2.7V
0.275 0325 0.38 \% VDD>2.7V
0.55 0.60 0.65 \% VDD>2.7V
Voltage reference 0.85 1.00 1.15 \% VDD>2.7V
CMPO_VREF output of 1.80 2.00 2.20 \% VDD>2.7V
Comparator 0 240 2.70 3.00 \% VDD>3.2V
2.70 3.00 3.30 \% VDD>3.5V
3.00 3.30 3.60 \% VDD>3.8V
1.00 1.20 1.40 \% VDD>2.7V
2.25 2.40 2.65 \% VDD>2 .9V

Note: The precision of voltage reference may be guaranteed only when VDD is 0.5 V greater than the reference.
6.4.5. Specifications of LDO and Power management

Table 20 Specifications of LDO and Power management

Symbol Parameter \1]\;[ llll:e ng)lilc:l x i‘;‘e Unit Test conditions
Vbb Input voltage 2.5 - 5.5 \Y -
Vibo Output voltage 1.35 1.5 1.65 \ -
Ta Operating temperature -40 25 85 °C -
Crpo Capacitance - 4.7 - uF Resr<1Q

Note: To ensure power stability, a 4.7 uF capacitor is required between LDO and the nearest VSS.
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6.4.6. Low voltage reset
Table 21 Low voltage reset

Symbol Parameter Min | Typical |~ Max Unit Test conditions
Value value Value
VDD Operating voltage 0 - 5.5 \Y -
Ta Operating temperature -40 25 85 °C -
Isop Quiescent current - | 140 LA VDD=5.5V
1.65 1.8 1.95 \Y Ta=-40~85 °C
1.85 2.0 2.15 \ Ta=-40~85 °C
2.2 2.4 2.6 \Y Ta=-40~85 °C
Viob Low y(?ltage value 2.5 2.7 2.9 \ Ta=-40~85 °C
(Rising edge) 2.8 3.0 3.2 \Y Ta=-40~85 °C
33 3.6 3.9 \Y Ta=-40~85 °C
3.6 4.0 4.4 \Y Ta=-40~85 °C
6.0 6.5 7.0 \Y Ta=-40~85 °C
1.65 1.8 1.95 \ Ta=-40~85 °C
1.85 2.0 2.15 \ Ta=-40~85 °C
2.2 2.4 2.6 \Y Ta=-40~85 °C
Viob Low voltage value 2.5 2.7 2.9 \ Ta=-40~85 °C
(falling edge) 2.8 3.0 3.2 v Ta=-40~85 °C
33 3.6 3.9 \Y Ta=-40~85 °C
3.6 4.0 4.4 \ Ta=-40~85 °C
6.0 6.5 7.0 \Y Ta=-40~85 °C
6.4.7. Power-on reset
Table 22 Power-on reset
Symbol Parameter Min Typical Max Unit Test conditions
Value value Value
Ta Operating temperature -40 25 85 °C -
Vror Threshold voltage released ) 16 ) v )
when reset
Vror st Starting voltage upon ) i 100 mv i
- power-on reset
RRvop Rate of voltage rise upon 0.025 i i V/ms i
power-on reset
Tpror pealy | Delay upon power-on reset | “20ms 120ms
Shortest duration
requirement of
Tpor maintaining voltage at 0.5 - - ms -
VPOR_start UPON power-on
reset
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Figure 13

6.4.8. Characteristics of Type-C

(VDD = 5V, Ta = 25°C, this is the case unless stated otherwise)

Definition of power-on reset

Table 23 Characteristics of Type-C

Symbol Parameter Min Typical Max Unit Test conditions
Value value Value
VDD Operating 2.5 5 5.5 ) 25°C
voltage range 2.7 5 5.5 \ -40 °C ~+85 °C
73 80 87 UA VDD>3V
Rp CCl1 and CC2 165 180 195 uA VDD>3V
303 330 357 uA VDD>3V
Rd Pull-down 4.6 5.1 56 | KQ VDD=2.7V~5V
resistor
Rise and fall .
Toette pd time of PD 300 _ 1300 s For CC port, 330 pf capacitors
are recommended.
square waves
6.4.9. Characteristics of QC3.0
Table 24 Characteristics of QC3.0
(VDD =5V, Ta = 25°C, this is the case unless stated otherwise)
Symbol Parameter Min Typical Max Unit Test conditions
Value value Value
VDD Operating voltage 2.5 5 5.5 \Y 25°C
range 2.7 5 5.5 \% -40 °C ~+85 °C
RDP DPn pull-down = 5, 500 1500 | KQ
resistance
RDM DMn pull-down 16 18 20 KQ
resistance
Short-circuited
resistance of DPn - 20 40 Q
and DMn
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7. Package information
7.1. QFN24-PIN (4 mm * 4 mm * (.55, e = 0.5 mm)
D D2
|
| i o il 24
| { T OU0UO0000
! | = = 1
- : 9 : h 2
1lp C
e + -—— 23] —_ - -— Bl ——1T— + - -
9] @
I D I C
| 2 | =
| oRoReleNeR()
EXPOSED THERMAL e ot =
PAD ZONE d
TOP VIEW BOTTOM VIEW
|
H.!_‘I—I_I_I_I—IJ_I_I_I_I_I—I } &
| | _T
SIDE VIEW
Figure 14 Package diagram of QFN24-PIN
Table 25 Package size of QFN24-PIN
MIN | Nor | MmaAx
SYMBOLS
(mm)
A 0.50 0.55 0.60
Al 0.00 0.02 0.05
b 0.20 0.25 0.30
c 0.10 0.15 0.20
D 3.90 4.00 4.10
D2 2.70 2.80 2.90
e 0.50BSC
Ne 2.50BSC
Nd 2.50BSC
E 3.90 4.00 4.10
E2 2.70 2.80 2.90
L 0.25 0.30 0.35
h 0.30 0.35 0.40
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7.2. QFN32 (5 mm * 5 mm * 0.75 mm, e = 0.5 mm)
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<L
u non00onnor |
g
Figure 15 - Package diagram of QFN32
Table 26 Package size of QFN32
MIN | Nor | maAx
SYMBOLS
(mm)
A 0.70 0.75 0.80
Al 0.00 0.02 0.05
b 0.20 0.25 0.30
bl 0.16REF
c 0.15 0.20 0.25
D 4.90 5.00 5.10
D2 3.40 3.50 3.60
e 0.50BSC
Ne 3.50BSC
Nd 3.50BSC
E 4.90 5.00 5.10
E2 3.40 3.50 3.60
L 0.25 0.30 0.35
h 0.30 0.35 0.40
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7.3. Thermal characteristics
Table 27 Thermal characteristics of QFN32

Name Size Unit
®JA, by 2S2P 67.6 °C/W
®JC 14.3 °C/W

7.4. Humidity characteristics

www.chipsea.com

Table 28 Humidity characteristics of QFN32

Name

Level

Humidity level

MSL3
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8. Naming conventions of products

8.1. Description of product name

Programmed product name (optional)

Product name

Project/wafer/name of product series

CS32 G

Product sernes ’

€532 = 32-bit MCU series

Product category

F = Basic
G = Power

L = S-low power S = Standard
W = Wireless T=Touch

Product/project/water

None = Product X =Project W = Wafer

Product sub-series

020=CS32G020XX

Version No. of wafer

A-Z: Fullmask Version No.

Not available for project/product

020

A-Z: MetalChange version No.

Pin number

D = 14 Pins F =20 Pins T = 36Pins R = 64 Pins
E=24&25 Pins H =40 Pins M =80 Pins
G =28 Pins S = 44 Pins V = 100 Pins
K = 32Pins C = 48Pins Z =144 Pins
0 = 1Kbyte 4 = 16Kbyte 8 = 64Kbyte Z = 192Kbyte
1 = 2Kbyte 5 = 24Kbyte 9 = 72Kbyte C = 256Kbyte
2 = 4Kbyte 6 = 32Kbyte A = 96Kbyte D = 384Kbyte
3 = 8Kbyte 7 = 48Kbyte B = 128Kbyte E =512Kbyte
Package information
P = TSSOP st
U=UFQFPN/QFN M Plastic SO
T =LQFP Q Plastic QFP
Y = WLCSP
6 and A -40 to +85 3andC -40 to +125
7 and B -40 to +105 D -40to +150
Optional
T = Tape & Reel G =Tube

Blank = Tray Packing
Figure 16
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F = 768Kbyte

G = 1024Kbyte
H = 1536Kbyte
I =2048Kbyte

Naming conventions of CS32G020/1 products
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8.2. Description of marks on product

e

A

O

CHIPSEA
Product Name
YYWWXXX

There are usually 3 lines on the front of a chip:

The first line shows the company name CHIPSEA.

The second line shows the product model. For some small package sizes, the product model will be spelled in
a simplified form.

The third line shows the date code. From the left, the first two numbers are the last two digits of the calendar
year; the third and fourth numbers are the number of calendar weeks of the year, the left digit will be zero if the
number is not a two-digit one; and the last three numbers are random numbers.

E.g. the marks on CS32G020/1K8U6 are as follows:

@

CHIPSEA
G020K3Ub
YYWWXXX
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9. Order Information

Table 29 Order information

CS32G020K8U6 | 32 64KB QFN32 Tray 4900 -40 ~85 3 G020K8U6
CS32G020E8U6 | 24 64KB QFN24 Tray 4900 -40 ~85 3 G020E8U6
CS32G021K8U6 | 32 64KB QFN32 Tray 4900 -40 ~85 3 G021K8U6
CS32G021E8U6 | 24 64KB QFN24 Tray 4900 -40 ~85 3 G021E8U6
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10. Reflow curve for reference, peak temperature

Table 30 Lead-free process Package classification Reflow temperature

Package thickness Volume mm3 Volume mm3 Volume mm3
<350 350-2000 >2000
<1.6 mm 260 +0 °C * 260 +0 °C * 260 +0 °C *
1.6 mm - 2.5 mm 260 +0 °C * 250 +0 °C * 245 +0 °C *
>2.5 mm 250 +0 °C * 245 +0 °C * 245 +0 °C *

rated MSL level.

*Tolerances: Equipment manufacturers/suppliers should ensure process compatibility up to and including the
stated rating temperature (this means peak Reflow temperature +0° C. For example, 260° C+0° C) at the

Table 31 Hierarchical Reflow Curve

Features of curve

Lead-free components

Average ramp rate (Tsmax to Tp)

3° C/second max

Preheating
— Lowest temperature ( TSmin)
— Highest temperature ( TSmax)
— Time (tSmin tO tSmax )

150 °C
200 °C
60-180 seconds

Lasting time:
— Temperature (Tr)
— Time (tp)

217 °C
60-150 seconds

Peak/Hierarchical temperature (Tp)

Please refer toTable 30 for details

Time within 5°C of actual peak temperature (tp)

20-40 seconds

Ramp-down rate

6 °C/second max

Time from 25°C to peak temperature

8 minute max

Note: All temperatures refer to the top temperature of the package, measured on the surface of the package.

tp = = e
11 * S e e e e S s e i Critical Zone
T toTp
ﬂ B T e
D
‘5 Tsmax
R
o Lz
o
g
£ I . S ol
Preheat
2
t 25°C to Peak »
Time =

Figure 17
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Reflow curve
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11. Package information
Package type and quantity:
Product model Package size Package Quantity/Package
type
FN32 490EA/tray, 10 trays (4900EA) +1
CS32G020K8U6 % S _ Tray (empty tray) /box, 6 boxes/carton
Smm*5Smm*0.75mm,e=0.5mm
(29400EA)
FN32 490EA/tray, 10 trays (4900EA) +1
CS32G020E8U6 Amm* 4mr(3* 0.55.e=0.5mm Tray (empty tray) /box, 6 boxes/carton
T (29400EA)
FN32 490EA/tray, 10 trays (4900EA) +1
CS32G021K8U6 Smm* SmmSO 75mm.e=0.5mm Tray (empty tray) /box, 6 boxes/carton
) SRS (29400EA)
FN32 490EA/tray, 10 trays (4900EA) +1
CS32G021E8U6 Q _ Tray (empty tray) /box, 6 boxes/carton
4mm*4mm*0.55,e=0.5mm
(29400EA)D

Packaging specifications list:

Inner Tray, cable ties, desiccant, humidity indicator card, aluminum foil bag, bubble bag, inner box
packaging | label, inner box (with our logo).
material
External Carton (with our logo), tape, outer carton label.
packaging
material
. Outer carton (with our logo): double-layer corrugated cardboard (thickness <6mm), bursting
Requiremen - ) . - .
ts for carton strength = 14kg/cm?, the gap between the inner-box and the carton = 1cm must be filled with
bubble pads or sponge pads.
Partial Only one partial carton is allowed per batch for the same order.
carton
Humidit Alumin
Inner box Cz.nble Desiccant indicatoz um foil | Bubble bag Carton Cz.nble
ties ties
card bag
70708 | i A}’ggve 6 dots | 92290 | 440x040mm | 50320 BTomm 0N | gy
Label description:
Name Description
P/N Label model
M/C Product model
Lot Lot number of products
Q’ty Quantity of products, unit is PCS
Serial number on outer carton defined by the test factory
The test factory defines the inner traceability identifier:
BIN file: (x) means untested, (0) means defective product, (1) means good product
Carton ID BIN1, (2) means good product BIN2, greater than 1 means inferior product.
SN code, i.e. the test factory assembly lot number, LY04+ (BIN file) + date (6 digits) +
packaging method (2 digits) + serial number (4 digits)
Packing: FO TRAY vacuum bag, F1 TRAY inner box, GO TRAY outer carton
Serial number on inner box defined by the test factory
The test factory defines the inner traceability identifier:
Box ID BIN file: (x) means untested, (0) means defective product, (1) means good product
BIN1, (2) means good product BIN2, greater than 1 means inferior product.
SN code, i.e. the test factory assembly lot number, LY04+ (BIN file) + date (6 digits) +
packaging method (2 digits) + serial number (4 digits)
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Packing: FO TRAY vacuum bag, F1 TRAY inner box, GO TRAY outer carton
MMCU PO NO
MFG Lot Sub-process card number
D/C YYWW
DATE YYYY-MM-DD (packing date)
It is comprised of “P/N”, “M/C”, “Lot&MFG Lot”, “Qty”, “PO NO”, “D/C”, “DATE”,
QR Code “Carton ID(outer carton label)” or “Box ID(inner box label)”, using “)”” to separate each
item. No Qty unit will be printed and “Date” shall be a blank space.
Font SimSun, 10 pt, bold
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12. HSF Statement
12.1. RoHS

It complies with The Restriction of the Use of Certain Hazardous Substances in Electrical and Electronic

Equipment developed by the EU (EU RoHS2.0) (2011/65/EU & Amendment(EU) 2015/863).

12.2. REACH
REACH SVHC 223 and Annex XVII comply with REACH-EU Regulation “Regulation(EC) No. 1907/2006
of the European Parliament and of the Council of 18 December 2006 concerning the Registration, Evaluation,

Authorization and Restriction of Chemicals (REACH)”.

Disclaimer and copyright notice

= The information in this document, including the reference URL, is subject to change without notice.
3 -

e’e e’ This document may refer to the information of a third party, and all the information cited is provided
> ’4‘ ’0 ’0 ’0 - "as is". CHIPSEA Technologies does not guarantee the accuracy and authenticity of the information.
"""’.’ CHIPSEA Technologies makes no warranty on the contents of this document, including its
’.’.”‘." marketability and suitability for a specific purpose, and does not provide any other warranty
* ’0 ” ” ” mentioned elsewhere in the proposal, specification or sample of CHIPSEA Technologies.

- @ CHIPSEA Technologies does not guarantee whether this document infringes the rights of a third
-

party, nor is it responsible for any infringement of intellectual property rights caused by the use of the
. information in this document. This document does not license any intellectual property rights, express
‘L\ I\ ;ﬁ*-:l,ﬁ or implied, by estoppel or otherwise.
C H I P S E A The membership mark of Wi-Fi alliance belongs to Wi-Fi alliance. The Bluetooth logo is a registered
trademark of Bluetooth SIG.

Ticker Symbol: 688595 It is hereby declared that all trademark names, trademarks and registered trademarks mentioned in the
document are the property of their respective owners.

© 2022 CHIPSEA Technologies (Shenzhen) Co., Ltd. All rights reserved.
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