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SYD8810: ᵤꜗ SoC   

1.1  

SYD8810 ѿ ᵞⱳ 2.4GHz ᵞⱳ

SoC̆ ԅ 2.4GHz ȁ

32 ᵝ 64MHz ARM Cortex-M0 ȁ512kB Flash

Ữ ȁץ ү ȂSYD8810 ҉

ԅ Balun ̆

̆ BOM Ȃ ̆ ҉

ԅ DCDC ץ ᵞⱳ ̆

ԍ ȁ ȁ Ȃ 

 

1.2  

Á ῃῚ ᵞⱳ 5.0 ‰̕ 

Á 2.8mA ̆4.8mA ̕ 

Á 32 ᵝ Cortex-M0 ̆ ᵬ 64MHz̕ 

Á ᵞⱳ 2.4GHz ̆ ҉

Balun ̆ ⁞

BOM ᴆ ̕ 

Á ῇ 10ᵝ 1MSPS SAR ADC̕ 

Á SoC 512kB Flash  32kB Data RAM̆

Ҭ ⱳ ̕ 

Á 32MHz 32.768kHz ᵣ ̆ ҉

̆ ̆ BOM

PCB ̕ 

Á DCDC ̕ 

Á 64MHz 32.768kHz RC ̕ 

Á ֜ ̕ 

Á ISO7816 ̕ 

Á ̕ 

Á ᶫ Ḥ ̔ 
Á Master I2C x2 
Á Master Three SPI &Four-Wire SPI 
Á UART x2 

Á ̔ 
Á PWM x6 
Á RTC 

Á GPIOⱳ ᴋᵥ ̕ 

Á SWD ᴏ ̕ 

 

1.3  

Á ᴆ 

Á  

Á  

Á ẫ  

Á ֲ  

 

1.4 ῗ  

 ṿ 

ⱳ  +4 dBm 

 -94 dBm 

 
@0dBm* 

4.8 mA 

 * 2.8 mA 

 2.7 µA 

  

Flash  512 kB 

Data RAM  32 kB 

 1.8~3.6 V 

GPIO  21  

ᵬ , Tj  -40 ~ +105 °C 

  5.0 x 5.0 x 1.0 mm 

 * VDD=3V̆DCDCᶏ ᴆҊ ̕ 

 

 

 

 

 

 

Ḥ ̆ ױ Һ ̔ 
http://www.sydtek.com 
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ב 2.0  

2.1  

SYD8810 ԅ 32 ᵝ ARM® Cortex®-M0 ̆ ̆ └ ̆ 5.0 ̆Flash

RAM Ữ̆ ҉ Balun̆ץ SPI/I2C/UART ү Ȃ Cortex® M0 ץ Ҭ

ᵬ 64MHz̆ Ӟ ץ Ḥ Ҭ ᵬץ ȂSYD8810 ԅ DCDC ῏

ץ̆ ᶫѿҩᵞⱳ ᵣ ‗ ׆̆ ԍ ̆ ̆ ᵞⱳ ҬȂ 

1 ԅ ̆ ᴪױ Ҍ ⱳ Ḥ Ȃ 

Flash 512kB

AES128

ARM Crotex-M0

64MHz Core

SWD

64MHz

RCOSC

32MHz

XTAL

32.768kHz

XTAL

BT 5.0 Smart 

Radio Transceiver

BT 5.0 Smart

MAC

GPIO MULTIPLEXING

BUCK

DCDC

LDOs

POR

BOR
32.768kHz

RCOSC

Analog CommHIDTimer
32M PWM x6

32k Timer x4

WDT

Quadrature 

Detector

UART1

/UART2

SPI1

/SPI2

I2C1

/I2C2

8-CH 10b 

SARADC

WLEDx3

A
H

B
 B

rid
g

e
BAT

Indicator

ISO 7816

IR Tx/Rx

Data RAM 32kB

RTC

Cache RAM 16kB

20x8 Keyscan

 

 1. ⱳ  

2.2  

  
GND  
BiDir  
PWM └ 
HID ֲ ᴆ 
GPIO ῀ ₮  

2.3 ӎ Ḫ  
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2.3.1 QFN32 ӎ Ḫ  

272829303132

1

2

3

4

5

6

7

8

9 10 11 12 13 14 15 16

17

18

19

20

21

22

23

24

SYD8810

QFN32
P

0
.2

5

P
0

.3
0

/A
IN

6

V
SS

D
C

C

V
D

D

P
0

.2
8

/A
IN

4

DEC1

P0.00/XL1

P0.01/XL2

P0.04/AIN2

P0.05/AIN3

P0.06

P0.09

P0.10

P
0

.2
0

P
0

.1
8

P
0

.1
6

P
0

.1
5

P
0

.1
4

P
0

.1
2

P
0

.1
9

V
D

D

XC1

ANT

P0.24

P0.23

P0.22

SWDIO

SWDCLK

Exposed die pad

26

D
EC

4

.
V

D
D

25

P0.21/nRESET

 

 2. QFN32 ӈ(5mm*5mm) 

2.QFN32  Ḥ  

Pin Name Type Description 

Left side of chip 

1 DEC1 Power 1.1V LDO ₮̆ 0.1uF  

2 
P0.00 

XL1 

Digital I/O 

Analog input 

῀/ ₮  

32.768 kHz 1(LFXO) 

3 
P0.01 

XL2 

Digital I/O 

Analog input 

῀/ ₮  

32.768 kHz 2(LFXO) 

4 
P0.04 

AIN2 

Digital I/O 

Analog input 

῀/ ₮  

SAADC ῀ 

5 
P0.05 

AIN3 

Digital I/O 

Analog input 

῀/ ₮  

SAADC ῀ 

6 P0.06 Digital I/O 
῀/ ₮  

῀ 

7 P0.09 Digital I/O ῀/ ₮  
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Pin Name Type Description 

῀ 

8 P0.10 Digital I/O ῀/ ₮  

Lower side of chip 

9 VDD Power ̆1.8~3.6V 

10 P0.19 Digital I/O ῀/ ₮  

11 P0.12 Digital I/O ῀/ ₮  

12 P0.14 Digital I/O ῀/ ₮  

13 P0.15 Digital I/O ῀/ ₮  

14 P0.16 Digital I/O ῀/ ₮  

15 P0.18 Digital I/O ῀/ ₮  

16 P0.20 Digital I/O ῀/ ₮   

Right side of chip 

17 
P0.21 

nRESET 
Digital I/O 

῀/ ₮ ̂ ̃ 

ᵝ ̂ ̃ 

18 SWDCLK Digital input SWD(Serial wire debug) ῀  

19 SWDIO Digital I/O SWD(Serial wire debug) I/O  

20 P0.22 Digital I/O ῀/ ₮  

21 P0.23 Digital I/O ῀/ ₮  

22 P0.24 Digital I/O ῀/ ₮  

23 ANT RF  

24 XC1 Analog input 32MHz  (HFXO) 

Upper side of chip 
25 VDD Power ̆1.8~3.6V 

26 P0.25 Digital I/O ῀/ ₮  

27 P0.28 
AIN4 

Digital I/O 
Analog input 

῀/ ₮  

SAADC ῀ 

28 P0.30 
AIN6 

Digital I/O 
Analog input 

῀/ ₮  

SAADC ῀ 

29 VSS Power DCDC ῏  

30 DEC4 Power 1.25 V ₮̆ 10uF 4.7uF  

31 DCC Power 
DCDC ῏ ̆ DCDC Ȃ

̆Ḡ PCB Ȃ 

32 VDD Power ̆1.8~3.6V 
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Pin Name Type Description 

Bottom of chip 

Die pad VSS Power Ground pad 
̆Ⱶ ̆ 9ҩ

ῒ҉ץ  
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3.0 ᵲ  

3.1 ᵲ ẅ 

 1. ᵬ ṿ 

  .  ᵝ  
VDD  VDD -0.4 VDD+0.3 V  
I/O  VDDIO -0.4 VDDIO+0.3 V  

 RH 0 50 % Non-condensing, Non-biased 
ESD  ESDHBM 3  kV Class 2 on all pins, as per 

human body model. JESD22-
A114E with 15 sec zap interval. 

: 

1. Ҋ  

2. ₮ ṿ ᴆ  

3. ᵬ ᴆҊ ᴆ  
4. ҌḠ ṿ ᴆҊ ⱳ ̆ Ҥ ᵬ ᵬ ᴆҊ 

 

3.2 ᵲ ᴌ 

 2. ᵬ ᴆ 

   ῖ   ᵝ  

 TA -40 25 85 °C  

 TJ -40 - 85 °C  

 VDD 1.8 3.3 3.6 V DCDC ῀̆ ‖ 

I/O Supply  VDDIO 1.8 3.3 3.6 V ‖ 

₮  VDEC1 0.9 1.1 1.2 V ῤ  

ұ  
SPI_CLK - - 32 MHz  

I2C_SCL - 4001 10002 KHz  

: ₮ ᵬ ̆SYDTEK ҌḠ ᴆ  

 

3.3  

 3.  

   ῖ   ᵝ  

Ữ   TS -40 - 85 °C  

 TP - - 245 °C 
Refer to Package Handling 
Information document 
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3.4  

 4.  

   ῖ   ᵝ  

DCDC ῏  VDD 1.8 3.3 3.6 V  

DCDC ῏ ₮  VBuck_OUT 1.1 1.25 - V  

DCDC ῏ ₮  IBuck_Out - - 40 mA 
Ḡ ₮ Ҍ ᴆҊ

₮  

DCDC ῏ ₮ ‖ RBuck - 30 - mV Peak to Peak 

ⱳ 2 

@Pout = 0dBm   4.8  mA VDD = 3V̆DCDCᶏ  

@Sensitivity level   2.8  mA VDD = 3V̆DCDCᶏ  

 ISLEEP - 2.7 - µA VDD = 3V̆DCDCᶏ  

 IPD - 1 - µA VDD = 3V̆DCDCᶏ  

:  

1. ᵬ ᴆҊ  

2. ᴆҊ ̔VDD = 3.0V, DCDC enable mode at TA = 25°C 

 

3.5 ֢  

3.5.1 ҉  

 

VBAT=1. 7V
VBAT4V3/

VDDIO

XTAL_32M

Tpor2vxtal =2. 6ms

RESETB

Tresetb

Tresetb is determined by external RC
If external RC >> VBAT Tr, Tresetb= RC
If external RC << VBAT Tr, Tresetb= 0 RESETB & POR: 0 Ą 1 

Internal POR

DVDD09

Tpor=0. 5ms

Tdvdd09=200us

 

3. ҉  

3.5.2 32MHz ᵩ  

32MHz ᵣ ΐ ᵞⱳ ̆ 32MHz ᵣ ῤ Ạ ‰̆ Ȃ

ῤ ңҩ 10pF ᵣ ‰ ↓̆ └ ↓ ץ Ḃ

Ȃ 32MHz ᵣ 3 Ȃ  
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 4. 32MHz ᵣ  

 

 5. 32MHz ᵣ  

   ῖ   ᵝ ᴆ 

 FX32M - 32  MHz  

Ὲ  FX32M_TOL - +10 +20 ppm 
Frequency tolerance depends 
on XTAL Spec. 

ұ (ESR) ESRX32M  30 100 W  

 CL_X32M  9  pF 
Built in digital controlled 
trimming loading cap, no 
external cap needed. 

ᵣ ꜚⱳ  PDRIVE_X32M   100 uW  

 TSTART_X32M  1.5 2.5 ms  
: ᵬ ᴆҊ  

 

3.5.3 32.768kHz ᵩ  

32.768kHz ᵣ ҹ 12pF ᵣ ̆ ῤ ԅ ̆ Ȃ

32.768kHz Һ ԍᵬҹ Ȃ 
 

 
 5. 32.768kHz ᵣ  

 6. 32.768kHz ᵣ  

   ῖ   ᵝ ᴆ 

 FX32k  32.768  kHz  

Ὲ  FX32k_TOL  +20  ppm  

ұ (ESR) ESRX32k  50 80 kW  
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 CL_X32k  12  pF  

ᵣ ꜚⱳ  PDRIVE_X32k   1 uW  

 TSTART_X32k  0.3 1 s  
: ᵬ ᴆҊ  

 

3.5.4 64MHz RC  

64MHz RC ҹ Ȃ ҹ RC ‗ ῒ Ҍ ᵣ

̆ ץ ℗ ⌠ 64MHz RC ӊ╠̆ ᾢ ῒ ‰Ȃ 64MHz RC ꜚ

ԍ 32MHz ᵣ Ȃ 

 7. 64MHz RC  

   ῖ   ᵝ ᴆ 

64MHz RC  FRC64M  64  MHz  

64MHz RC  FRC64M_TOL  +1 +5 % 
 

64MHz RC ꜚ  TST_RC64M  2.5  us  
: ᵬ ᴆҊ  

3.5.5 32.768kHz RC  

32.768kHz RC ҹԅ 32.768kHz ᵣ ̆ῒ Ҍ 32.768kHz ᵣ ̆

Һ ԍѿ֓ ⱳ ҹҌҤ ᵞ Ҭ̂ ץ ף 32kHz ץ ̃Ȃ ᶏ Ҭ

ᴆ ‰Ȃ  

10. 32.768kHz RC  

   ῖ   ᵝ ᴆ 

32kHz RC  FRC32k  32.768  kHz  

32kHz RC ( ‰) FRC32k_TOL  +2  %  

32kHz RC ( ‰ ) FRC32k_TOL  +250 +500 ppm ‰ 

32kHz RC ꜚ  TSTART_32k  100  us  
: ᵬ ᴆҊ  

3.6  

3.6.1  

11.  

   ῖ   ᵝ ᴆ 

 FRTX 2402 - 2480 MHz  

₮ⱳ  PO,MAX -  4 dBm  

₮ⱳ  PO,DEF  0  dBm  

₮ⱳ  PO,ADJ -30  4 dBm 2dBm/step 

₮ⱳ Ẓ  PO,VAR  2.0  dBm n 

20dB  BW20dB   1150 kHz  

ACP1( ѿҳ ⱳ ) PAJC1   -20 dBc  

ACP2( ԋҳ ⱳ ) PAJC2   -40 dBc  

Delta F1 Frequency Deviation ɉf1AVG 225  275 kHz  
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Delta F2 Frequency Deviation ɉf2AVG 185   kHz  

AVG Delta F2/ Delta F1 ɉfAVG 0.8    Δf2AVG/Δf1AVG 

 FOFFSET -150  150 kHz  

 CFDRIFT   50 kHz  

 CFDRIFT_Rate   20 kHz/50µs  

ԋ ⱳ  Har2nd   -40 dBm @Pout = 0dBm 

҈ ⱳ  Har3rd   -45 dBm @Pout = 0dBm 
: ᵬ ᴆҊ BLE  

3.6.2  

 8.  

   ῖ   ᵝ ᴆ 

 FRRX 2402  2480 MHz  

῀ⱳ  RXMAX  0  dBm With PER <30.8% 

(ideal) SENIDEAL  -94  dBm  

(dirty) SENDIRTY  
-92  

dBm  

ҳ └  

C/I Co-Channel C/ICO  
9 

 dB  

C/I Adjacent +1MHz C/I1M  
-1 

 dB  

C/I Adjacent +2MHz C/I2M  
-38 

 dB  

C/I Adjacentʨ +3MHz C/I3M 
 -48 

 dB  

C/I Image Channel C/IIMG 
 

-25 
 dB  

C/I Image+1M Channel C/IIMG+1M 
 

-35 
 dB  

֜  
IMD performance IMD  -24  dBm 3rd, 4th and 5th offset channel 

 

Blocking 30~2000MHz 
PBLK_30~2000

MHz 
-10   dBm 

 

Blocking 2003~2399MHz 
PBLK_2003~23

99MHz 
-30   dBm 

 

Blocking 2484~2997MHz 
PBLK_2484~29

97MHz 
-30   dBm 

 

Blocking 3000MHz~12.75GHz 
PBLK_3~12.75G

Hz 
-10   dBm 

 

: ᵬ ᴆҊ BLE  
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4.0   

4.1  

 

 6. ̂32.768k ̃ 

 

 9. SYD8810 BOM 

ᴆ     

C4, C5 100 nF , X5R, ±20% 0402 

C9 4.7 μF , X5R, ±20% 0603 or 0402 

C10 10 μF( ) 4.7μF , X5R, ±20% 0603 

L2 4.7 μH , IDC,min = 50 mA, ¤20% 

CMI201209U3R3KT 

CPY160808T-4R7M-NP 

0805 

U1 SYD8810 ᵞⱳ SOC QFN32 

X1 32 MHz 32 MHz, CL = 10 pF, Tol: ±10ppm 3225 

X2 ( ) 32.768 kHz 32.768 kHz, CL = 12.5 pF, Tol: ¤20 
ppm 

3215 
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4.2 Layout Ԑ  

PCB ԍ⁞ RF Ȃ  

Ҋץ Ԋ ץ̆ ᴨ ̔  

1. Ḡ RF 50 Ȃ 

2. DCC BUCK DCDC ̆Ḡ Ȃ 

3. DEC4 PIN C10Ȃ  

4. 45 VSS VIA⌠ gnd planê ̃̆ VIA⌠ bottom layer̂ң ̃̆Ҍ TOP layer

gnd ̕*PGNDҹ DCDC gnd̆ Ȃ 

⁞ץ̆ .5 ῒז Ȃ  

6. Ḡ Ҋ Ȃ 

7. ᾧ ⌠ ⁞ץ̆ Ȃ 

8. Ҍ RF Ҋ PCB ᴋᵥ Ḥ ץ̆ ᾧ Ȃ 

9. Ḡ ̆ ῒ Ḥ ̆ / / Ȃ  

10. QFN thermal PADҊ 9ҩ҉ץ⌠ VIĂץ Ȃ 
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5.0  

5.1  

 

 7.  
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5.2  

7 ҉ ף ̔ 

 

 

 

 

 

 

 

 

 

 

 8.  

ף .10  ӈ 

ף   

LYWWXXXX 

SYDTEK ף  

Y: ᴍ 
 e.g. (Yearly 2019) -> 9 

WW:  
 e.g. (Weekly 16)   -> 16 

XXXXX:  
 e.g. 433CE12 
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6.0  

6.1 ᵲ  

 ⱳ  

 retention cell I/O ῏ ̆ ῏ ̕ 

ץ ̆ SYD8810 ̕ 

 ̂64MHz RC 32MHz ̃῏ ̆ 32.768kHzׅ ᵬ̆

῏ ̕ 

SYD8810 ң Ȃ CPU ῤ 64MHz RC ̆CPU ץ

̆ Ҭ ̕ CPUᶏ 32MHz ᵣ ̆

CPU Ḡ ̆ ῀ ̕  

 ꜚ ῀ ̆ ԍ ꜚ ̕ 

 ‗ ̆ ῀ ̕ 

 ‗ ̆ ῀ ̕ 
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7.0   

7.1 ARM Cortex M0 

ARM® Cortex®-M0 ARM ̆ ᶫԅ ᵞ ⱳ 32ᵝ ף  Ȃ

̆ Ḃ Ȃ  

SYD8810 ꜚ ᵬ ץ̆ ҬҌ ̆ ᵬ ץ 8MHz ⌠

32MHz ῤȂCPU ץ ᶏ ῤ 64MHz RC 32MHz ᵣ Ȃ ᶏ 64MHz RC 

, MCU ץ ῏Ȃ ᶏ 32MHz ̆ ׆

ᵬ ̂ ᵬ ץ MCU‗ ̃Ȃ 

SYD8810 SWD(Serial-Wire Debug) ̆׆ ңҩ ᶫ ⱳ Ȃ 

SYD8810 ԅ 24kB ROM̆ῒҬ ԅ ףꜚ ̆ ԅ ԍ Profile/application 512kB 

Flashȁץ 32kB  SRAMȂ 

7.2 Ữ  

Á ROM: ԅ 32kB ROM̆ ԍ Boot code ᵞⱳ ᴆ. 

Á Data RAM: 32kB Data RAM is integrated, 12kB will be used up by ROM(BLE stack), 20kB is available for application. 

Á 0x2000 0000 ~ 0x2000 3000 (12kB) is used by ROM.  
Á 0x2000 3000 ~ 0x2000 8000 (20kB) is available for application 
Á Flash: 512kB flash is integrated for code and firmware storage. 

 

 9. Data RAM

 

7.3 ᵞⱳ  

SYD8810 ᵞⱳ ԅ SIG ȂῚ 5.0 slave └ Ȃ ᶫ Ҋ ̔ 

Á Bluetooth low energy stack: All layers up to GATT including (PHY, LL, HCI, L2CAP, GAP, SM, ATT/GATT) 

Á Slave-Role Link layer 

Á Slave-required PDU types 
Á Encryption/Decryption 
Á L2CAP 
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Á Slave connection update 
Á Attribute channel 
Á Security channel 
Á GAP/ATT/GATT: Mandatory protocols 

Á Security Management 

Á Key generation and passing 
Á Automatic security engine 
Á DTM: For RF qualification 

Á Profile configuration 

Á Initialization 
Á Flexibility and testability 

7.4  

SYD8810 ԅ 2.4GHz Ȃ ҉ ԅ balun̂ ⌠ №

̃̆ LC ̆ ᵞ BOM PCB Ȃ ⱳ ץ

4dBm ⱳ ̂BLE class2̃̆ ̆ ᾢ ᵞҬ ̆ ᴨ ̆ ᵞ

-94dBm ̆ ᴨ ACI ̆ 2.4GHz ISM ᵬ Ҭׅ̆ ₮

Ȃ 
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7.5 ADC 

SYD8810 ԅ 10 ᵝᵞⱳ ̂GPADC̃̆GPADC ҹ 1MHzȂ ℗ GPADC ῀⌠Ҍ

GPIŎ GPADC ץ 9 ̆ῒҬѿ ԍ (VDD)̆ῒᵩῇ

ץ GPIO Ȃҹԅ ⌠ ̆GPADCῤ ₮ ‰̂ ׆ eFuseҬ

׆̆̃₮ ץ ԍ ȁ ᶶ ȁ Ḥ Ȃ  

10bit ADC core

700fF

M
U

X
_
1

1

CH0

CH1

CH7

0~1023, unsigned

128k

114k

CH8,internal

CH9, VDVDD

CH10, VDCDC

VBAT

 

 10. GPADC ῀ №  
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7.6  

SYD8810 ԅѿҩ ᾝ̆ҹᵞⱳ ᶫ DCDC ῏ ⱳ Ȃ DCDC ѿ

ҩ ⌠ѿҩ ᵞ ῤ ̆ ῏ Ȃ

’Ҋѿ ᶫᴨ Ȃ ᵞ DCDC ᵞ ̆

ץ DCDCȂSYD8810 Ӟ DCDCȂSYD8810 1.8V~3.6V ῀̆

1.15V~3.6V ׆̆₮ ץ ᵬ Ҍ ҬȂ 

7.6.1 DCDC  

DCDC ᶏ Ȃҹԅ ᶏ ̆DCDC ԅѿҩ

׆̆ Ҋ ץ DCDC ᾧ DCDC Ȃ 

DCDC ῀ DCDC ₮ ̆ ᵞԅ ׆ ̂P=I*ṼȂҹԅ

DCDC ̆ (RDC) ԍ 0.25 Ȃ 

10uF

1.8~3.6V

0.1uF

4.7uH
10uF

VDD(Pin48/32)

DCC(Pin47/31)

DEC4(Pin46/30)

VSS(Pin45/29)

Pin name(QFN48/QFN32)

 

 11. DCDC  

 11. DCDC   

Parameters Symbol Min. Typ. Max. Unit Conditions 

῀  VIn,Buck 1.8 3.3  V  

₮  VDCDC,Buck 1.8 3.3  V  

 EffBuck  88  % @20mA  

 ILoad,Buck   40 mA  

῀  VRIPPLE,Buck  
30 

 mV  
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7.7 ῇ ῇ GPIO 

SYD8810 ᶫ 32 ҩ GPIO 2 ҩ SWD ̂SWDCLK, SWDIO)Ȃ SYD8810 ҉ ꜚ ̆SWDCLK  

SWDIO Ⱶ ҹᵞ ̆ ̆SWDCLK  SWDIO ץ ҹ ₮ Ȃ 

GPIO features: 

ɾ Configurable output drive strength 

ɾ Optional internal pull-up resistors 

ɾ Configurable input polarity  

ɾ Support both high or low level triggered pin wake-up 

ɾ Each GPIO can be individually mapped to any digital function for layout flexibility 

ɾ Hardware de-bounced GPIO 

7.8 Timer 

SYD8810 ᶫ 4 ҩ 32 ᵝ ᵞ timer̆Timer0~Timer3 ᵬ 32.768kHz Ҋ̆32.768kHz ץ

32.768kHz  32kHz RC Ҭ ȂTimer Ҭ ץ Ҭ CPUȂ

Timer3ҹ Romף Ḡ ȂSYD8810 ᶫѿҩ timerȂ 

7.8.1 Low Speed Timer 

SYD8810 provide 4 low speed timers with 32-bit width.  

Timer0~Timer3 are running with 32.768kHz clock from XTAL or LPO.   

Timer interrupt can wakeup CPU from sleep mode. Timer3 is reserved for Rom Code. 

7.8.2 High Speed Timer 

The high speed timer works with the 32MHz RC clock, which has 16-bit width for high speed and accurate timing 
application. Two operating modes are provided, one -time or continuous, an interrupt to MCU can be triggered by 
timer at the end of period. 

7.9  (RTC) 

SYD8810 ᶫԅ RTC Ȃ 

7.10 (WDT) 

SYD8810 ᶫ 16ᵝṕ ץ ⱳ ̆ ᵬ 32.768kHz Ҋ̆ ᶫ 2s ̆

ץ ᴆ Ȃ 

7.11 ᴌꜘ  

SYD8810 offer 48bits encryption key for flash code protection. 

7.12 AESꜘ  

The AES engine accelerates the algorithm calculations that are needed for implementing the user defined security 
algorithm. The AES encryption block supports 128 bit AES encryption. It can be used for a range of cryptographic 
functions  like  hash  generation,  digital  signatures,  and  keystream  generation  for  data encryption/decryption. 
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8.0  

8.1  

SYD8810 ᶫԅѿҩ 8x20 ̆ 8 x20↓̆ ↓ ץ IO ׆̆ Ḃ layoutȂ 

Ҋ̆ ꜚ ӈ ↓ ғ FIFOȂ. 

8.2 ֢  

SYD8810 ᶫԅѿҩ ԍֲ (HID) ֜ ̆ ץ ֜ Ḥ ̆ғ

FIFOȂ ֜ ⱳ Ȃ 

8.3 ┼(PWM) 

SYD8810 ԅ 4 ᵞ PWM(32.768kHz) 6 PWM( 32MHz) 

8.3.1 PWM 

SYD8810 ԅ 6 PWM( 32MHz)̆ Ҋ ̔ 

ü The period can be configured (four channels are the same). 
ü Each channel can be configured its ratio and initial polarity independently. 
ü The period, duty cycle can be update dynamically (be in effect next period) 
ü The pulse could to be center-aligned or edge-aligned. 
Â Provide selective period interrupt 

ch0

ch1

Initial Low

ch3

ch2

period

Initial High

Initial High

Initial Low

period

 

Figure 12. Center-aligned PWM 

ch0

ch1

Initial Low

ch3

ch2

Initial High

Initial High

Initial Low

period period

 

 Figure 13. Edge-aligned PWM 

8.3.2 ᵤ PWM 

SYD8810 ԅ 4 ᵞ PWM ̆ ץ └Ҍ PWM ̆

̂MUX̃ ₮⌠ 3 ҩҌ GPIOȂ PWM ҹ 1/32mŝ ̃̆1~255

Ȃ ץ ᾢ PMW duty PMWḤ └ Buzzer  LED dimmingȂ 
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 14. PWM  

SYD8810 ԅ LED └̆׆ ᶫ ῏ Ȃ LED ҹ 1/32ŝ

̃̆ 255 └Ȃ 

LED ῏ Ҋ times 1~127 timesӊ ̆ ᴪ ȂT1, T2, 

T3 ҹ 8ᵝ └ ̆ ҹ 31.25msȂ 

Ҋ̆minȁmaxȁT4 8 ᵝ └ ̆ 0.5msȂ ӈ sp ҹ ⱴ ̆

4ᵝ └ ̆ 31.25usȂ 

 

 15. LED -῏  

 

 16. LED  
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9.0  

9.1 UART 

device ұ Ḥ̆SYD8810 ԅң UART ̂UART0, UART1̃Ȃ ῒҬ UART-0 CTS/RTS

 flow control̂UART1 ̃Ȃ 8-y-1 ‰ ̆ 8ᵝ̂8̃ ᵝ ̆ Ẽ ᵝ̆1̂1̃Ả

ᵝȂ Ҋ ̔ 

Start Data Parity Stop

 

 17. UART  

 12. UART  

Parameters Symbol Min. Typ. Max. Unit Conditions 

 BR 1200  921600 bps  

 BRACCU   3.0 %  

 

9.2 I2C 

device ң Ḥ̆SYD8810 ԅң I2C ̂I2C_0, I2C_1̃ȂI2C ̆

ҹ 31.25kHz ⌠ 1000kHz ӊ Ȃ ̔ ╠ ̆ ץ̆ Ȃ

Ώ Ώ῀Ȃ 

 

 18. I2C └  

 

 19. I2C Ώ῀  

 

 20. I2C Ώ῀   

UART-TX

UART-TX

UART-TX

S S

A
C

K

R
/WS

Slave Address

Start Bit Read/Write Bit

Acknowledge Bit

UART-TX

UART-TX

UART-TX

S S

A
C

K

R
/WS

Slave Address

Start Bit Read/Write Bit

Acknowledge Bit

S 0
A

C
K

A
C

K

Control Byte Address High Byte

A
C

K

Address Low Byte

A
C

K

Data Byte

P

Start Bit Stop Bit

IIC_SDA

UART-TX

UART-TX

UART-TX

S S

A
C

K

R
/WS

Slave Address

Start Bit Read/Write Bit

Acknowledge Bit

S 0
A

C
K

A
C

K

Control Byte Address High Byte

A
C

K

Address Low Byte

A
C

K

Data Byte

P

Start Bit Stop Bit

IIC_SDA

S 0
A

C
K

A
C

K

Control Byte Address High Byte

A
C

K

Address Low Byte

A
C

K

Data Byte 0

Start Bit

IIC_SDA

A
C

K

Data Byte 31

P

Stop Bit
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 21. I2C ╠  

 

 22. I2C  

 

 23. I2C  

9.3 SPI 

SYD8810 ҹ SPI ᶫԅң Ȃѿ 4 SPI̔CSN (chip select), SCLK (clock), SDI (MOSI data)  

SDO (MISO data)̆ ѿ 2 3 SPI ̔CSN (chip select) – optional, SCLK (clock), SDIO (bi-directional 

Data). ң ֽ master ᵬ̆Ҍ slave ᵬȂ 

9.3.1  

ᴰ ң ᵬ ̔ 

Á Ώ ᵬ 

Á ᵬ 

ң ᵬ ң ̆ ̂7bit̃ bit-7 MSB̆ ԋ ᴰ

Ȃ 

ADDRESS (7 BIT) DATA (8 BIT)

FIRST BYTE SECOND BYTE

MSB LSB

R/W

(1 BIT)

MSB LSB  

 24. 4  or 3/2-  SPIᴰ  

9.3.2   ᵲ 

SYD8810 ᴪ∆ Ώ ᵬ̆ Ώ ᵬ ңҩ Һ׆̆ └ ᴰ⌠ deviceȂ 7 ᵝ

ҹ 1 MSB ץ Ȃ ԋ 8 ᵝ ȂSCLK ץ ḤȂSYD8810 SCLK Ҋ

 SDIO  SDĬdevice SCLK ҉ SDIO SDIȂ 

A
C

K

R
/WS

Slave Address

Start Bit Read/Write Bit

Acknowledge Bit

S 0
A

C
K

A
C

K

Control Byte Address High Byte

A
C

K

Address Low Byte

A
C

K

Data Byte

P

Start Bit Stop Bit

IIC_SDA

S 0
A

C
K

A
C

K

Control Byte Address High Byte

A
C

K

Address Low Byte

A
C

K

Data Byte 0

Start Bit

IIC_SDA

A
C

K

Data Byte 31

P

Stop Bit

S 1
A

C
K

No ACK

Control Byte Data Byte

P

Start Bit Stop Bit

IIC_SDA
A

C
K

R
/WS

Slave Address

Start Bit Read/Write Bit

Acknowledge Bit

S 0
A

C
K

A
C

K

Control Byte Address High Byte

A
C

K

Address Low Byte

A
C

K

Data Byte

P

Start Bit Stop Bit

IIC_SDA

S 0
A

C
K

A
C

K

Control Byte Address High Byte

A
C

K

Address Low Byte

A
C

K

Data Byte 0

Start Bit

IIC_SDA

A
C

K

Data Byte 31

P

Stop Bit

S 1
A

C
K

No ACK

Control Byte Data Byte

P

Start Bit Stop Bit

IIC_SDA

S 0
A

C
K

A
C

K

Control Byte Address High Byte

Start Bit

IIC_SDA

A
C

K

Address Low Byte

S 1
A

C
K

No ACK

P

Start Bit Stop Bit

Control Byte Data Byte

A
C

K

R
/WS

Slave Address

Start Bit Read/Write Bit

Acknowledge Bit

S 0
A

C
K

A
C

K

Control Byte Address High Byte

A
C

K

Address Low Byte

A
C

K

Data Byte

P

Start Bit Stop Bit

IIC_SDA

S 0
A

C
K

A
C

K

Control Byte Address High Byte

A
C

K

Address Low Byte

A
C

K

Data Byte 0

Start Bit

IIC_SDA

A
C

K

Data Byte 31

P

Stop Bit

S 1
A

C
K

No ACK

Control Byte Data Byte

P

Start Bit Stop Bit

IIC_SDA

S 0
A

C
K

A
C

K

Control Byte Address High Byte

Start Bit

IIC_SDA

A
C

K

Address Low Byte

S 1
A

C
K

No ACK

P

Start Bit Stop Bit

Control Byte Data Byte

S 0
A

C
K

A
C

K

Control Byte Address High Byte

Start Bit

IIC_SDA
A

C
K

Address Low Byte

S 1
A

C
K

Start Bit

Control Byte

A
C

K

Data Byte n

A
C

K

Data Byte n+x

P

Stop Bit
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SPI_SCLK

SPI_SDI

1 2 3 4 5 6 7 8 10

A5 A4 A3 A2 A1 A0 D7 D6 D5 D4 D3 D2 D1 D0

9 11 12 13 14 15

A61

16

SPI_CSN

DON'T

CARE

DON'T

CARE

SPI_SDO

DON'T

CARE

DON'T

CARE

 

 25. 4-  SPIΏ ᵬ 

 

SCLK

SDIO
A6 A5 A4 A3 A2 A1 A0 D7 D6 D5 D4 D3 D2 D1 D0

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16

WRITE

don't care don't care
 

 26. 3/2-  SPIΏ ᵬ  

9.3.3 ᵲ 

Һ └ ∆ ᵬ̆ ңҩ Ȃ 7ᵝ ҹ 0 MSBץ Ȃ ԋ

slave device ꜚ 8ᵝ ȂSPI_SCLK ץ ḤȂ ԍ 2 /3 SPĬSDIO SCLK Ҋ ̆

SLCK ҉ ȂSYD8810 SDIO ̆ ѿᵝ ᵝ Ҋ SDIO └֜ deviceȂ 

SPI_SCLK

SPI_SDI

1 2 3 4 5 6 7 8 10

A5 A4 A3 A2 A1 A0

9 11 12 13 14 15

A60

16

SPI_CSN

DON'T
CARE

D7 D6 D5 D4 D3 D2 D1 D0SPI_SDO DON'T
CARE

SPI_SDI driven by SYD8810 SPI_SDO driven by Slave Device

DON'T
CARE

tdelay

2.75us,min
 

 27. 4-  SPI ᵬ 

SDIO driven by SYD8810

SCLK

SDIO A6 A5 A4 A3 A2 A1 A0 D7 D6 D5 D4 D3 D2 D1 D0

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16

READ

SDIO driven by the slave device

Hi-Z

SYD8810 release SDIO bus

don't care don't care

 

 28. 3/2-  SPI ᵬ 
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9.4 ISO-7816-3 

SYD8810 ԅѿҩ └ ̆ 3 Ȃ ISO 7816-3 ̆ ȁ ȁ‛/

ȁATR ֜ Ȃ 

Á Compliant to ISO/IEC 7816-3: 1997 

Á Supports FIFO 8 bytes 

Á Interrupt report 

Á Flexible clock frequency and baud rate 

Á Parity/error check and resend 

Á T=0  protocol 

Á Wait time configuration 

o ATR wait time 

o Reset time 

o Guard time 

FIFO ISO7816 Smart Card

 

29. Function block of ISO7816 

activation cold reset waiting ATRATR response

SCVCC

SCRSTN

SCCLK

SCIO

Ta

Ta

Tc

TdReception mode Hi-Z ATR response

CARDDET

Card det

Tt

 

30. Activation, Cold Reset and ATR 
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SCVCC

SCRSTN

SCCLK

SCIO

Ta Ta Ta Ta

Deactivation

 

 31. Deactivation Sequence 

 

 

9.5  

SYD8810 ԅ ᾝȂ 

9.5.1  

SYD8810 ᶫԅ ץ ᴋ ԍ ̆ ↓̆ ץ

פ Ȃ 

Á Flexible carrier frequency and duty cycle. 

Á Flexible MARK and SPACE. 

Á Any IR remote control protocol. 

Á Supported 8 commands message queue in the FIFO. 

Á Interrupt report 

 

IR GeneratorFIFO

 

 32. IR ⱳ  
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NEC : 

 

Leader code

9ms 4.5ms

Custom

code

Custom

code

8bits 8bits

18 to 36 ms

Data

code

Data

code

8bits 8bits

27 ms
30.94 to 

48.94ms

Stop bi t

0.56 ms

LSB MSB LSB MSB LSB MSB LSB MSB

Repeat

108 ms  

 33. NEC  

RC5 : 

LSBMSB LSBMSB

S1

5.334ms

S2 T

Start Bits
Toggle 

Bit

8.89ms 10.668ms

Custom code Data code

114ms

Repeat

 34. RC5  

9.5.2  

SYD8810 offer Infrared receiver can detect level change of infrared signal. When detect a level change, the receiver 
ǿƛƭƭ ǘǊƛƎƎŜǊ ŀƴ ƛƴǘŜǊǊǳǇǘ ǘƻ ǊŜǇƻǊǘ a/¦ ǘƘŀǘ ǘƘŜ ǎƛƎƴŀƭΩǎ ƭŜǾŜƭ ŀƴŘ ŘǳǊŀǘƛƻƴ ǘƛƳŜ ǇǊƛƻǊ ǘƻ ǘƘŜ ǎƛƎƴŀƭ ŎƘŀƴƎŜ ŦƻǊ 
algorism learning. 

ŀŀ

Enable

Infrared signal

Report to MCU

ŀŀ

t0 t1 t2 ŀŀDuaration time

t0 t1 t2

ŀŀLevel before change

Interrupt

Report to MCU

 

Figure 35. IR Receiver 
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10.0 Ḫ  
   (MoQ) 

SYD8810QN32 QFN 5mmx5mm 32-Pin Tape Reel 3K 

     

 

 

 

ḱ  

     

1.0 20190603 ∆ ̕ 

1.2 20200621 Update  IR 
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