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1. Overview

CHS552 is an enhanced E8051 core MCU compatible with MCS51 instruction set. 79% of its instructions
are single-byte single-cycle instructions, and the average instruction speed is 8 ~ 15 times faster than that
of the standard MCS51.

CHS552 supports the maximum 24MHz system clock frequency, and has built-in 16K program memory ROM,
256-byte internal iIRAM and 1K-byte internal xRAM. xRAM supports direct memory access (DMA).

CHS552 has built-in analog-to-digital converter (ADC), touch key capacitance detection, 3 sets of timers,
signal capture, PWM, 2 UARTSs, SPI, USB device controller and full-speed transceiver and other function
modules.

CH551 is a simplified version of CH552. The program memory ROM is 10K, the on-chip XRAM is 512
bytes, the asynchronous serial port is only UARTO, the package form is only SOP16, the touch key only
has 4 channels, and ADC analog-digital conversion module and USB type-C module are removed, and
others are the same as those of CH552. Please directly refer to CH552 datasheet and technical resources.

Program . ) Touch
Product RAM|DataFlash| USB device type-C | Timer| PWM|UART SPI ADC
ROM key
CH552| 16KB | 1280 Configurable 2 4-channel|6-channel
128 |Full/low-speed 3 sets |2 sets Master/slave
CH551] 10KB | 768 None 1 None |4-channel
The following is the internal block diagram of CH552, for reference only.
ROM 16KB | | DataFlash | |iRAM 256B| [ Timer0 | | Timer2 | (PWMI| [UARTO| [UART1
iFlash 128B xRAM 1KB| [ Timerl | | Cap1/2
Power-on
Reset
IT
Watch-dog E2051 Core Internal Address & Data & DMA Bus
Reset A
XT
Internal L o o o .
Oscillator e 4xPLL 8-bit | | 8-bit 8-bit SPIO | | Touc
Device | [ Port3 | | Port2 | |ADC| [ Portl | [OSC| | M/S Key
LDO VolReg 5V->3.3V ﬁ F ﬁ F
Pins: GND VCC V33 RST P30~P37 P10~P17
V1.8 1 H
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2. Features

Core: Enhanced E8051 core compatible with MCS51 command set, 79% of its commands are
single-byte single-cycle commands, and the average command speed is 8 ~ 15 times faster than that
of the standard MCS51, with special XRAM data fast copy command, and double DPTR pointers.
ROM: Non-volatile memory ROM that can be programmed for many times, with the capacity of
16KB, can all be used for program storage. Or it can be divided into a 14KB program storage area and
a 2KB BootLoader/ISP program area.

DataFlash: 128-byte non-volatile data memory that can be erased for multiple times and supports
rewrite data in unit of byte.

RAM: 256-byte internal iRAM, which can be used for fast temporary storage of data and stack. 1KB
on-chip XRAM, which can be used for temporary storage of large amount of data and direct memory
access (DMA).

USB: Built-in USB controller and USB transceiver, support USB-Device mode, support USB type-C
master-slave detection, support USB 2.0 full-speed (12Mbps) and low-speed (1.5Mbps) traffic.
Support data packet of up to 64 bytes, built-in FIFO, and support DMA.

Timer: 3 sets of timers (T0/T1/T2), which are standard MCS51 timers.

Capture: Timer T2 is extended to support 2-channel signal capture.

PWM: 2 PWM outputs, PWM1 and PWM2, are 2-channel 8-bit PWM output.

UART: 2 sets of UARTSs. Both support higher communication baud rate. UARTO is a standard MCS51
serial port.

SPI: The SPI controller has built-in FIFO, and the clock frequency can reach half of the system
dominant frequency Fsys. It supports simplex multiplex of serial data input and output, and
Master/Slave mode.

ADC: 4-channel 8-bit A/D converter. It supports voltage comparison.

Touch-key: 6-channel capacitance detection. It supports up to 15 touchkeys, and supports independent
timing interrupt.

GPIO: Up to 17 GPIO pins (including XI/XO and RST as well as USB signal pins).

Interrupt: It supports 14 sets of interrupt signal sources, including 6 sets of interrupts compatible with
the standard MCS51 (INTO, TO, INT1, T1, UARTO, T2), and 8 sets of extended interrupts (SPIO,
TKEY, USB, ADC, UART1, PWMX, GPIO, WDOG). And GPIO interrupt can be selected from 7
pins.

Watch-Dog: 8-bit presettable watchdog timer WDOG, support timing interrupt.

Reset: 4 kinds of reset signal sources. Built-in power on reset, software reset, watchdog overflow
reset and optional pin external input reset.

Clock: Built-in 24MHz clock source, which can support external crystals by multiplexing GPIO pins.
Power: Built-in 5V to 3.3V low dropout voltage regulator. It supports 5V or 3.3V supply voltage.
Support low-power sleep mode and external wake-up of USB, UARTO, UART1, SPI0 and part of
GPIOs.

Built-in unique ID.
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3. Packages
Package Body Size Pin Pitch Package Description Order Model
. . Thin Shrink Small Outline
TSSOP-20 | 4.40mm 173mil | 0.65mm 25mil CHS552T
Package
SOP-16 3.9mm 150mil 1.27mm 50mil Small Outline Package CH552G
QFN-16 3*3mm 0.50mm 19.7mil Quad Flat No-lead Package CHS552P
. . Miniature Small Outline
MSOP-10 | 3.0mm 118mil 0.50mm 19.7mil CHS552E
Package
SOP-16 3.9mm 150mil 1.27mm 50mil Small Outline Package CH551G
Note: CH543 and CH548 chips are recommended for new designs; CH552FE is not recommended for new
designs.
CH552T CH552G
1— P3. 2/IXDL/ INTO/VBUS 1/AIN3 V33 —23 J— P3. 2/TXDL/ INTO/VBUS 1/AIN3 v33 (8
5 PL 4/T2_/CAPL /SCS/TIN2/UCCL /AINL VeC/ VDD 5 5~ PL 4/T2_/CAPL /SCS/TIN2/UCCL/AINL VCC/VDD
1 PL 5/MOSI/PWML/ TIN3/UCC2/AIN2 OND/VSS ——- "1 PL 5/M0SI/PWMI/TIN3/UCC2/AIN2 OND/VSS
= PL. 6/\MISO/RXDI/TIN4 PL 2/XI/RXD_ —— = PL 6/\MISO/RXDL/TIN4 P3. 7/UDM
o PL 7/SCK/TXDL/TTNG P1. 3/X0/TXD s e PL 7/SCK/TXDL/TING P3. 6/UDP
7 RST/T2EX /CAP2 P3. 7/UDM — 1 7 RST/T2EX /CAP2 P3. 4/PWM2/RXD1_/TO
<] PL 0/T2/CAP1/TINO P3. 6/UDP 3 s ] P3. 1/PN2 /XD P3. 3/INTL [—
o] PL 1/T2EX/CAP2/ TINI/VBUS2/ATNO P3. 5/T1 —5 P3. O/PWML_/RXD  PL. 1/T2EX/CAP2/TIN1/VBUS2/AINO
To ] P /P2 /TID P3. 4/PM2/RXDI_/T0 [
P3. 0/PWM1_/RXD P3. 3/INT1 |———
CH552E —ococg
EEEE
1 } 10 ST
5] PL 4/T2_/CAPL /SCS/TIN2/UCCL/AINL V33— CH552P Sogy
5 PL. 5/M0SI/PWMI/TIN3/UCC2/AIN2 vee /D EEEE
5| PL 6/MISO/RXDL/TINA GND/VSS NS
=1 PL 7/SCK/TXDI/TING P3. 7/UDM —¢ Sg
RST/T2EX_/CAP2 P3. 6/UDP =
g
ﬁ P3. 4/PWM2/RXDL_/T0 = P1. 0/T2/CAP1/TINO 573
1= P3. 6/UDP RST/T2EX_/CAP2 .
6] P3. 7/uDM z P1. 7/SCK/TXD1/TING
CH551G VOC /VDD =2  PL6/MISO/RXD/TIN
Z =
=E8g
] P3. 2/INTO V33— 2o
5 PL 4/T2_/CAPL/SCS/TIN2 VCC/VD m SZs
S~ PL 5/MOSI/PWNL/TIN3 GND/VSS =z
=] PL 6/MISO/TING P3. 7/UDM 5 &=
6| DL 7/SCK/TIN P3. 6/UDP 11 z A
7 RST/I2EX /CAP2 P3. 4/PIN2/T0 —+ g gee
S|P3 1/PWN2/TXD P3. 3/INTI — s O
P3. O/PWMI_/RXD Pl 1/T2EX/CAP2/TINL & Creg
O —| | | =
V1.8 3 T
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4. Pin Definitions

Pin No. P Other function name
in
(Left function Other function description
TSSOP20|SOP16|QFN16/Name .
priority)
Power input, requires an external 0.luF power
19 15 16 |VCC|VDD i i
decoupling capacitor.
Internal USB power regulator output and internal
USB power input,
When supply voltage is less than 3.6V, connect with
20 16 1 V33 i
VCC to input external power supply.
When supply voltage is greater than 3.6V, connect
with an external 0.1uF power decoupling capacitor.
0
18 14 GND|VSS Ground.
EPAD
6 6 7 | RST [RST/T2EX /CAP2_ | The pin with underscore suffix is a mapping of the
7 - 8 | PL.0 | T2/CAP1/TINO homonymous pin with no underscore.
T2EX/CAP2/TIN1 |RST pin built-in pull-down resistor. Other GPIO have
8 9 I PLI /VBUS2/AINO pull-up resistor in default.
17 i i P1.2 | X/RXD RST: External reset input.
T2: External count input/clock output of]
16 - - P1.3 [ XO/TXD .
= Timer/Counter 2.
2 2 3 P14 T2 /CAP1_/SCS T2EX: Reload/capture input of Timer/Counter 2.
[TIN2/UCCUAINI CAP1, CAP2: Capture input 1, 2 of Timer/Counter 2.
3 3 2 P1.5 MOSI/PWMI/TIN3 TINO ~ TINS: Touch key capacitance detection input]
JUCC2/AIN2 of channel 0# ~ 5#.
4 4 5 P1.6 | MISO/RXDI/TIN4 | A[NO ~ AIN3: ADC analog signal input of channel
5 6 |PL.7 |[SCK/TXDI/TINS |o# ~ 3#.
10 8 10 | P3.0|PWMI1 /RXD UCC1, UCC2: USB type-C bidirectional
9 7 9 | P3.1|PWM2 /TXD configuration channel.
TXD1 /INTO VBUSI1, VBUS2: USB type-C bus voltage detection
1 | 4 |P32 - input
/VBUSI/AIN3 nput.
1 10 12 P33 |INTI X1, XO: External crystal oscillation input, inverted
i t.
12 11 | 13 [p34|pwmarxD1 /10 |V , , ,
RXD, TXD: UARTO serial data input, serial data
13 - - P3.5 (Tl
output.
14 12 | 14 |P3.6/UDP SCS, MOSI, MISO, SCK: SPI0 interface, SCS is chip
selection input, MOSI is host output/slave input,
MISO is host input/slave output, SCK is serial clock.
PWMI1, PWM2: PWM1 output, PWM2 output.
15 13 15 P37 luDM RXD1, TXD1: UARTI serial data input, serial dataj
output.
INTO, INT1: External interrupt 0, external interrupt 1
input.
TO, T1: Timer0, Timer1 external input.
V1.8 4 NaH"
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UDM and UDP: D- and D+ signal terminals of USB
device.

Note: P3.6 and P3.7 internally use V33 as /O power,
so the high level of the input and output can only,
reach the voltage V33, and 5V is not supported

Note: The USB transceiver is designed built-in based on USB2.0. The P3.6 pin and the P3.7 pin cannot be
connected to resistors in series when they are used for USB.
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5. Special Function Register (SFR)

The following abbreviations may be used in this datasheet to describe the registers:

| Avpreviation T Desrpion ]

RO Software can only read these bits.
WO Software can only write to this bit. The read value is invalid.
RW Software can read and write to these bits.

H End with it to indicate a hexadecimal number

B End with it to indicate a binary number

5.1 SFR Introduction and Address Distribution
CHS552 controls, manages the device, and sets the working mode with a special function register (SFR).

SFR occupies 80H-FFH address range of the internal data storage space and can only be accessed by direct
address commands. Registers with the address xOh and x8h can be accessed by bits to avoid modifying the
values of other bits when accessing a specific bit. Other registers with the addresses that are not the
multiple of 8 can only be accessed by bytes.

Some SFRs can be written only in safe mode, while they can be read only in unsafe mode, such as:
GLOBAL_CFG, CLOCK _CFG, WAKE CTRL.

Some SFRs have one or more aliases, for example: SPI0_ CK SE/SPI0_S PRE.

Some addresses correspond to several independent SFRs, for example: SAFE MOD/CHIP_ID,
ROM_CTRL/ROM_STATUS.

CHS552 contains the 8051 standard SFR register, and other device control registers are added. See the table
below for SFRs.

Table 5.1 Special function registers

GPIO _IE

CLOCK_CFG
P3 GLOBAL CFG
IE WAKE_CTRL
SAFE_MOD
P2 - XBUS_AUX
CHIP_ID

SBUF

P3 MOD _OC

P3 DIR PU

V1.8 6 NH"
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0x88

TCON

TMOD TLO

TL1

0x80

ADC _CTRL

SP DPL

DPH

Notes : (1) Those in red text can be accessed by bits;

(2) The following table shows the corresponding description of different color boxes

Register address

SPIO register

ADC register

Touch-Key registers

USB register

Timer/counter2 register

Port setting register

PWMI1 and PWM2 registers

I
L
I

UART]1 register

Flash-ROM register

5.2 SFR Classification and Reset Value

Table 5.2 SFR description and reset value

Function o
. . Name Address Description Reset value
Classification
B FOh | B register 0000 0000b
ACC EOh | Accumulator 0000 0000b
PSW DOh | Program status word register 0000 0000b
Global configuration register (CH552
1010 0000b
Bootloader)
Global configuration register (CH552
. 1000 0000b
application)
GLOBAL CFG Blh : -
- Global configuration register (CH551 1110 0000b
System Bootloader)
setting Global configuration register (CH551
registers . 1100 0000b
application)
ID code of CH552 (read only) 0101 0010b
CHIP_ID Alh
- ID code of CH551 (read only) 0101 0001b
SAFE MOD Alh | Safe mode control register (write only) 0000 0000b
DPH 83h Data pointer high 0000 0000b
DPL 82h | Data pointer low 0000 0000b
DPTR 82h DPL and DPH constitute a 16-bit SFR 0000h
SP 81h Stack pointer 0000 0111b
Clock, sleep | WDOG_COUNT | FFh | Watchdog count register 0000 0000b
and power | RESET KEEP FEh | Reset keep register (in power on reset state) 0000 0000b
supply CLOCK CFG BOh | System clock configuration register 1000 0011b
V1.8 7 WNaH"
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control WAKE CTRL A9h Sleep wakeup control register 0000 0000b
registers PCON 87h Power control register (in power on reset state) | 0001 0000b
IP_EX E%h Extend interrupt priority control register 0000 0000b
Interrupt IE EX E8h Extend interrupt enable register 0000 0000b
control GPIO_IE C7h GPIO interrupt enable register 0000 0000b
registers 1P B8&h Interrupt priority control register 0000 0000b
IE AS8h Interrupt enable register 0000 0000b
ROM DATA H 8Fh Flash-ROM data register high byte XXXX XXXXb
ROM _DATA L 8Eh Flash-ROM data register low byte XXXX XXXXb
ROM_DATA L and ROM_DATA H
ROM DATA 8Eh - - - - xxxxh
- constitute a 16-bit SFR
Flash-ROM | ROM_STATUS 86h flash-ROM status register (read only) 0000 0000b
registers ROM_CTRL 86h flash-ROM control register (write only) 0000 0000b
ROM_ADDR H 85h flash-ROM address register high byte XXXX XXXXb
ROM_ADDR L 84h flash-ROM address register low byte XXXX XXXXb
ROM_ADDR L and ROM_ADDR H
ROM ADDR 84h ; . xxxxh
- constitute a 16-bit SFR
PIN_FUNC C6h Pin function selection register 1000 0000b
XBUS_AUX A2h | External bus auxiliary setting register 0000 0000b
P3 port direction control and pull-up enable
P3 DIR PU 97h ) 1111 1111b
- - register
P3_MOD OC 96h P3 port output mode register 1111 1111b
Port setti
© .se e P1 port direction control and pull-up enable
registers P1 DIR PU 93h ) 1111 1111b
- - register
P1_MOD OC 92h P1 port output mode register 1111 1111b
P3 BOh P3 port input and output register 1111 1111b
P2 AOh | P2 port output register 1111 1111b
P1 90h P1 port input and output register 1111 1111b
THI1 8Dh Timer1 count high byte XXXX XXXXb
. THO 8Ch TimerO count high byte XXXX XXXXb
T1rr;)er/c((;ulnter TL1 &Bh Timerl count low byte XXXX XXXXb
an
. TLO 8Ah | Timer( count low byte XXXX XXXXb
registers
TMOD 8%h Timer(0/1 mode register 0000 0000b
TCON 88h Timer0/1 control register 0000 0000b
UARTO SBUF 9%h UARTO data register XXXX XXXXb
registers SCON 98h UARTO control register 0000 0000b
T2CAP1H CFh | Timer2 capture 1 data high byte (read only) XXXX XXXXb
) T2CAPIL CEh | Timer2 capture 1 data low byte (read only) XXXX XXXXb
Timer/counter 2 - .
. T2CAPI1L and T2CAP1H constitute a 16-bit
registers T2CAP1 CEh xxxxh
SFR
TH2 CDh | Timer 2 counter high byte 0000 0000b
V1.8 8 WNaH"
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TL2 CCh | Timer 2 counter low byte 0000 0000b
T2COUNT CCh | TL2 and TH2 constitute a 16-bit SFR 0000h
RCAP2H CBh | Count reload/capature 2 data register high byte | 0000 0000b
RCAP2L CAh | Count reload/capature 2 data register low byte | 0000 0000b
RCAP2L and RCAP2H constitute a 16-bit
RCAP2 CAh 0000h
SFR
T2MOD C9h Timer2 mode register 0000 0000b
T2CON C8h Timer2 control register 0000 0000b
PWM_CK SE 9Eh PWM clock setting register 0000 0000b
P\Zx;;nd PWM_CTRL 9Dh | PWM control register 0000 0010b
. PWM DATA1 9Ch PWMI data register XXXX XXXXb
registers —
PWM_DATA2 9Bh PWM2 data register XXXX XXXXb
SPI0_SETUP FCh | SPIO setup register 0000 0000b
SPI0O_S PRE FBh SPIO0 slave mode preset data register 0010 0000b
SPI0O SPI0_ CK SE FBh SPIO clock setting register 0010 0000b
registers SPI0O_CTRL FAh SPIO control register 0000 0010b
SPI0_ DATA FSh SPIO data transmit/receive register XXXX XXXXb
SPI0_STAT F8h SPIO status register 0000 1000b
SBAUDI1 C2h | UART1 baud rate setting register XXXX XXXXb
UART1
) SBUF1 Clh | UART1 data register XXXX XXXXb
registers
SCONI1 COh | UARTI control register 0100 0000b
ADC DATA 9Fh ADC data register XXXX XXXXb
ADC
st ADC_CFG 9Ah | ADC configuration register 0000 0000b
registers
ADC _CTRL 80h | ADC control register x000 0000b
TKEY DATH C5h | Touch-Key data high byte (read only) 0000 0000b
TKEY DATL C4h | Touch-Key data low byte (read only) XXXX XXXXb
Touch-Key =
. TKEY DATL and KEY DATH constitute a
registers TKEY_ DAT C4h = - 00xxh
- 16-bit SFR
TKEY CTRL C3h | Touch-Key control register x000 0000b
UEP1 DMA H EFh | Endpoint 1 buffer start address high byte 0000 00xxb
UEP1 DMA L EEh | Endpoint 1 buffer start address low byte XXXX XXXXb
UEP1 DMA L and UEP1_DMA _H constitute
UEP1_DMA EEh N - - - Oxxxh
- a 16-bit SFR
Endpoint0 and endpoint4 buffer start address
UEPO_ DMA H EDh ) 0000 00xxb
USB - - high byte
registers Endpoint0 and endpoint4 buffer start address
UEPO DMA L ECh XXXX XXXXb
- - low byte
UEPO DMA L and UEPO_DMA _H constitute
UEPO0 DMA ECh - - - - Oxxxh
- a 16-bit SFR
UEP2 3 MOD EBh | Endpoint2, endpoint3 mode control register 0000 0000b
UEP4 1 MOD EAh | Endpointl, endpoint4 mode control register 0000 0000b
V1.8 9 H
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UEP3 DMA H E7h Endpoint3 buffer start address high byte 0000 00xxb
UEP3 DMA L E6h Endpoint3 buffer start address low byte XXXX XXXXb
UEP3 DMA E6h UEP3TDMA_L and UEP3_DMA_H constitute Oxxxh
- a 16-bit SFR
UEP2 DMA H E5h Endpoint2 buffer start address high byte 0000 00xxb
UEP2 DMA L E4h Endpoint2 buffer start address low byte XXXX XXXXb
UEP2 DMA Edh UEP2TDMA_L and UEP2 DMA_H constitute Oxxxh
- a 16-bit SFR
USB DEV_AD E3h | USB device address register 0000 0000b
USB_CTRL E2h USB control register 0000 0110b
USB_INT_EN Elh USB interrupt enable register 0000 0000b
UEP4 T LEN DFh | Endpoint4 transmission length register 0xxx xxxxb
UEP4 CTRL DEh | Endpoint4 control register 0000 0000b
UEPO T LEN DDh | Endpoint0 transmission length register 0xxx xxxxb
UEPO _CTRL DCh | Endpoint0 control register 0000 0000b
USB RX LEN DBh | USB reception length register (read only) 0xxx xxxxb
USB_MIS ST DAh | USB miscellaneous status register (read only) | xx10 1000b
USB_INT ST D9h | USB interrupt status register (read only) 00xx xxxxb
USB_INT_FG D8h | USB interrupt flag register 0010 0000b
UEP3 T LEN D7h | Endpoint3 transmission length register 0xxx xxxxb
UEP3 CTRL D6h | Endpoint3 control register 0000 0000b
UEP2 T LEN D5h | Endpoint2 transmission length register 0000 0000b
UEP2 CTRL D4h | Endpoint2 control register 0000 0000b
UEP1 T LEN D3h | Endpointl transmission length register 0xxx xxxxb
UEP1_CTRL D2h | Endpointl control register 0000 0000b
UDEV_CTRL D1h | USB device port control register 10xx 0000b
USB C CTRL 91h USB type-C configuration channel control 0000 0000b
T register
5.3 General-purpose 8051 Register
Table 5.3.1 General-purpose 8051 registers
Name Address Description Reset
value
B FOh B register 00h
A,ACC EOh Accumulator 00h
PSW DOh Program status word register 00h
Global configuration register (CH552 Bootloader) AOh
Global configuration register (CH552 application) 80h
GLOBAL CFG Blh
- Global configuration register (CH551 Bootloader) EOh
Global configuration register (CH551 application) COh

10
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ID code of CH552 (read only) 52h
CHIP_ID Alh
ID code of CH551 (read only) 51h
SAFE MOD Alh Safe mode control register (write only) 00h
PCON 87h Power supply control register (in power on reset state) 10h
DPH 83h Data address pointer high 8 bits 00h
DPL 82h Data address pointer low 8 bits 00h
DPTR 82h DPL and DPH constitute a 16-bit SFR 0000h
Sp 81h Stack pointer 07h
B register (B):
: . Reset
Bit Name Access Description
value
Arithmetic operation register, mainly used for multiplication
[7:0] B RW . i i 00h
and division operations, accessed by bits.
A accumulator (A, ACC):
g e Reset
Bit Name Access Description
value
[7:0] A/ACC RW | Arithmetic operation accumulator, accessed by bits. 00h
Program status word register (PSW):
; o Reset
Bit Name Access Description
value
Carry flag bit: used to record the carry or borrow of the
highest bit when performing arithmetic operations and
logical operations. In 8-bit addition operation, this bit is set if
7 CYy RW | the highest bit is carried, otherwise it is cleared. In 8-bit 0
subtraction operation, this bit is set if the highest bit is
borrowed, otherwise it is cleared. Logical command can set
and reset this bit.
Auxiliary carry flag bit. In addition and subtraction
6 AC RW | operations, if there is a carry or borrow from the higher 4 bits 0
to the lower 4 bits, then AC is set, otherwise it is reset.
General flag bit 0, accessed by bits.
5 FO RW 0
User-defined. Set and reset by software.
4 RS1 RW | Register bank selection high bit 0
RSO RW | Register bank selection low bit 0
Overflow flag bit. In addition and subtraction operations, if
2 ov RW | the operation result exceeds 8-bit binary number, OV is set to 0
1 and the flag overflows, otherwise it is reset.
General flag bit 1, accessed by bits.
| F1 RW 0
User-defined. Set and reset by software.
0 P RO Parity flag bit. This bit records the parity of ‘1’ in 0
V1.8 11 WcH'
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accumulator A after the command is executed. If the number
of ‘1’ is an odd number, P is set. If the number of ‘1’ is an

even number, P is reset.

The state of processor is stored in the program status word register (PSW), and PSW can be accessed by
bits. The status word includes the carry flag bit, auxiliary carry flag bit for BCD code processing, parity
flag bit, overflow flag bit, as well as RSO and RS1 for working register bank selection.The area where the
working register bank is located can be accessed directly or indirectly.

Table 5.3.2 RS1 and RSO working register bank selection

RS1 RSO Working register bank
0 Bank 0 (00h-07h)

1 Bank 1 (08h-0Fh)

0 Bank 2 (10h-17h)

1 Bank 3 (18h-1Fh)

_—— O |

Table 5.3.3 Operations that affect flag bits (X means that flag bit is related to the operation result)

Operation CY oV AC Operation CY oV AC

ADD X X X SETB C 1

ADDC X X X CLR C 0

SUBB X X X CPLC X

MUL 0 X MOV C, bit X
DIV 0 X ANL C, bit X

DAA X ANL C,/bit X

RRCA X ORL C, bit X

RLCA X ORL C,/bit X

CINE X

Data address pointer (DPTR):

: o Reset
Bit Name Access Description
value
[7:0] DPL RW | Data pointer low byte 00h
[7:0] DPH RW | Data pointer high byte 00h

DPL and DPH constitute a 16-bit data pointer (DPTR), which is used to access xRAM data memory and
program memory. The actual DPTR corresponds to 2 sets of physical 16-bit data pointers, DPTRO and
DPTRI1, which are dynamically selected by DPS in XBUS AUX.

Stack pointer (SP):
g e Reset
Bit Name Access Description
value
Stack pointer, mainly used program and interrupt call, also
[7:0] SP RW 07h
for data push and pull.

Specific function of stack: protect breakpoint and protect site, and carry out management on the first-in
last-out principle. During instack, SP pointer automatically adds 1, saving the data and breakpoint

V1.8 12 NaH
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information. During outstack, SP pointer points to the data unit and automatically substracts 1. The initial

value of SP is 07h after reset, and the corresponding default stack storage starts from 08h.

5.4 Unique Register
Global configuration register (GLOBAL CFG), only can be written in safe mode:
: . Reset
Bit Name Access Description
value
[7:6] Reserved RO | For CH552, it is always 10 10b
[7:6] Reserved RO | For CH551, it is always 11 11b
Bootloader state bit, used to distinguish ISP boot loader state
or application state: set 1 during power on, and cleared to 0
during software reset.
5 bBOOT LOAD | RO | For the chip with ISP boot loader: 1
1: it has never been reset by software, usually in ISP boot
loader state.
0: it has been reset by software, usually in application state.
Software reset control bit. If it is set to 1, software reset
4 bSW_RESET RW ) 0
occurs. Automatically reset by hardware.
Flash-ROM and DataFlash write enable bit:
3 bCODE WE RW | 0: Write protection. 0
1: Flash-ROM and Data can be rewritten.
DataFlash area of Flash-ROM write enable bit:
2 bDATA WE RW | 0: Write protection. 0
1: DataFlash area can be rewritten.
USB power regulator LDO OFF control bit:
0: LDO is allowed, 3.3V voltage can be generated from 5V
1 bLDO3V3 OFF | RW | power for USB and internal clock oscillator. 0
1: LDO is disabled, and V33 pin must be supplied with
external 3.3V power
Watchdog reset enable bit:
0 bWDOG _EN RW | 0: Watchdog is only used as a timer. 0
1: Watchdog reset enabled when timing overflows.
ID code of chip (CHIP_ID):
: .. Reset
Bit Name Access Description
value
[7:0] CHIP_ID RO For CH552, always 52h, used to identify the chip 52h
[7:0] CHIP_ID RO For CH551, always 51h, used to identify the chip 51h
Safe mode control register (SAFE_MOD):
g . Reset
Bit Name Access Description
value
[7:0] SAFE _MOD WO | Used to enter or terminate safe mode 00h

Some SFRs can only be written in safe mode, while they are always read-only in non-safe mode. Steps for
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entering safe mode:

(1). Write 55h into this register.

(2). And then write AAh into this register.

(3). After that, they are in safe mode for about 13 to 23 system clock cycles, and one or more safe class
SFR or ordinary SFR can be rewritten in such validity period.

(4). Automatically terminate the safe mode after the expiration of the above validity period.

(5). Alternatively, write any value to the register to prematurely terminate safe mode.
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6. Memory Structure

6.1 Memory Space
CHS552 addressing space is divided into Program Address Space, Internal Data Address Space and External
Data Address Space.

Figure 6.1 Memory structure disgram

FFH

80H
7FH

O0H

FFFFH

0400H
03FFH

00O0O0H

Internal Data Address Space

Upper 128 bytes internal RAM
(indirect addressing by @R0O/R1)

(Direct addressing)

SFR

Lower 128 bytes internal RAM
(direct or indirect addressing)

External Data Address Space

Program Address Space

Reserved area

Data Flash
DATA_FLASH_ADDR

Reserved area

Configuration information
ROM_CFG_ADDR

Reserved area @xdata

Boot Loader Code Flash
BOOT_LOAD_ADDR

1KB on—chip expanded xRAM @xdata
(indirect addressing by MOVX)

Application Code Flash

FFFFH
C100H
COFFH
COOOH
BFFFH
4000H
3FFFH
3FF8H
3FF7H

3800H
37FFH

0000H

6.2 Program Address Space
The program address space is 64KB in total, as shown in Fugure 6.1, in which 16KB is used for ROM,

including the Code Flash area to save the command code and the Configuration Information area.

Code Flash includes the application code for the low address area and the boot loader code for the high

address area, or these two areas may be combined to save a single application code.

For CH551, the application code area of Code Flash is only 10KB.

The ROM is an iFlash™ process and can be programmed approximately 200 times under a 5V power

supply for a blank ROM formally packaged as a finished product. To support program space programming

or more programming times under 3.3V power supply, CH548, CH547 or CH543 chips are recommended.

Data Flash address range is C000h to COFFH (only even address is valid, actually there is a memory cell

every other byte), only support single byte (8-bit) read and write operations, the data remains unchanged

after the chip is powered down.Data Flash supports about 10,000 times of erasure, it is recommended to
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use it in a balanced way, and it is prohibited to erase and write more than 10K times to the same memory
cell. If more erasure times are needed, it is recommended to use CH548, CH547, CH558 or CH543 chips.
Configuration Information includes 4 sets of 16-bit data located at the addresses from 3FF8H to 3FFFH,
and the last three sets are read-only units that provide chip ID. The configuration data located at 3FFSH
address is set by the programmer as required, refer to Table 6.2.

Table 6.2 flash-ROM configuration information description

Bit . o Recommanded
Bit name Description

address value

Code and data protection mode in flash-ROM:

0: Disable the programmer to read, and keep the program
15 Code_Protect ) 0/1
secret.

1: Read enabled.

Enable BootLoader start mode:
14 No Boot Load | 0: Start from the application from 0000h address; 1
1: Start from the boot loader from 3800h address

Extra delay reset during enable power on reset:
13 En_Long Reset | 0: Standard short reset; 0
1: Wide reset, extra 44mS reset time is added

Enable RST pin as manual reset input pin:

12 En RST RESET | 0: Disabled; 0
1: RST enabled.
[11:10] Reserved (Automatically set to 00 by the programmer as required) 00
9 Must 1 (Automatically set to 1 by the programmer as required) 1
8 Must 0 (Automatically set to 0 by the programmer as required) 0
[7:0] All 1 (Automatically set to FFh by the programmer as required) FFh
6.3 Data Address Space

The internal data address space, with 256 bytes in total, as shown in Fugure 6.1, has been all used for SFR
and iRAM, in which iRAM is used for stack and fast temporary data storage, and can be subdivided into
the working registers RO-R7, bit variable bdata, byte variable data and idata, etc.

External data storage space is 64KB in total, as shown in Figure 6.1. Part of it is used for 1 KB on-chip
expanded xRAM, and the remaining is reserved.

For CH551, the on-chip XRAM expansion is only 512 bytes.

6.4 flash-ROM Register
Table 6.4 flash-ROM operation registers

o Reset
Name Add: Description
value
ROM_DATA H 8Fh Flash-ROM data register high byte xxh
ROM DATA L 8Eh Flash-ROM data register low byte xxh
ROM DATA L and ROM DATA H -constitute a
ROM DATA 8Eh - - - - xxxxh
- 16-bit SFR
ROM_STATUS 86h flash-ROM status register (read only) 00h
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ROM _CTRL 86h flash-ROM control register (write only) 00h
ROM_ADDR _H 85h flash-ROM address register high byte xxh
ROM _ADDR L 84h flash-ROM address register low byte xxh

ROM_ADDR L and ROM_ADDR H constitute a
ROM ADDR 84h - - - - xxxxh
- 16-bit SFR
flash-ROM address register (ROM_ADDR):
: .. Reset
Bit Name Access Description
value
[7:0] | ROM_ADDR H | RW | Flash-ROM address high byte xxh
Flash -ROM address low byte, only supports even
addresses,
[7:01 | ROM_ADDR L | RW | For Data Flash, the actual offset adress of 00H-7fH must xxh
be shifted 1 bit left to become an even address of
00H/02H/04H...~ FEH and then re-insert.
flash-ROM data register (ROM_DATA):
Bit Name Access Description Reset value
[7:0] | ROM_DATA H RW | flash-ROM high bytes of data to be written xxh
flash-ROM low bytes of data to be written
[7:0] | ROM DATA L | RW , xxh
- - For DataFlash, they are data bytes to be written or read
flash-ROM control register (ROM_CTRL):
: .. Reset
Bit Name Access Description
value
[7:0] ROM_CTRL WO | flash-ROM control register 00h
flash-ROM status register (ROM_STATUS):
: .. Reset
Bit Name Access Description
value
7 Reserved RO | Reserved 0
flash-ROM write operation address valid status bit:
6 bROM_ADDR OK | RO | 0:Parameter is invalid. 0
1: Address is valid
[5:2] Reserved RO | Reserved 0000b
flash-ROM operation command error status bit:
1 bROM _CMD ERR | RO | 0: Command is valid. 0
1: Unknown command
0 Reserved RO | Reserved 0

6.5 flash-ROM Operation Steps
1. Write the flash-ROM code area to write the double bytes data to the target address:
(1). If the flash-ROM code is required to be written, 5V supply voltage must be selected.
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2.

(2). Enable safe mode: SAFE_MOD = 55h; SAFE_MOD = 0AAh.

(3). Set the global configuration register (GLOBAL CFQG) to start write enable (bCODE_WE or
bDATA WE corresponds to code or data).

(4). Set the address register (ROM_ADDR), to write a 16-bit target address (the lowest bit is always 0).

(5). Set the data register (ROM_DATA), to write the 16-bit data to be written, the sequence of step (4)
and (5) can be alternative.

(6). Set the operation control register (ROM_CTRL) to 09Ah, to execute write operation, and the
program is automatically suspended during operation.

(7). After the operation is completed, the program resumes running. In this case, you can inquire the
status register (ROM_STATUS) to check the status of the operation. If more than one data needs to
be written, repeat the steps of (4), (5), (6) and (7).

(8). Re-enter the safe mode: SAFE_MOD = 55h; SAFE_ MOD = 0AAh.

(9). Set the global configuration register (GLOBAL CFQG) to start write protection (b CODE_ WE=0,
bDATA WE=0).

Write the Data Flash data area to write the single byte data to the target address:

(1). Enable safe mode: SAFE_MOD = 55h; SAFE_MOD = 0AAh.

(