SYDTEK

SYD8811 Datasheet

SYD8811: #B{KINFEIEF SoC i H

1.1 iR

SYD8811 & — M RIIAE R ERE 2.4GHz ¥ A IKTh
¥ SoC, N T mthERe 2.4GHz W FHHl R ML,
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»  (RINFEETERE 2.4GHz A SR L, A b4E
% Balun TG 75 Fr ZMBEBTUCHED R 2%, B KR 52 ik
/N BOM JLAS TR AT M 5
= JUiEIE 10 fiZ 1MSPS SAR ADC;
»  SoC #ERK 512kB Flash #l 32kB Data RAM, SCHFZ
2 DRE s
= 32MHz Al 32.768kHz fhAIEZ#:, H &R
A, LRIMEMEESE, TH BOM A
K1 PCB THIAH
" EBUE DCDC [ 54525
o ENPUEER 64MHz F 32.768kHz RC IR 2% ;
v AR AR
= HF 1507816 FE L,
 SCRRLLAN RSN
o AL MOEE R
=  Master12Cx2
= Master Three SPI &Four-Wire SPI

= UARTX2

= B
= PWMX6
= RTC

*  GPIO ZhEERI LML &
S FF SWD ZEZR A EAN AR

1.3 NH
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- FREXRJE
LRG3 JAE

= AMLEEDRE

1.4 X@ESH
25

S YN & RIS
PR B
SRR SATL RO
@0dBm*
SR L LI *
B A5 = FL V7
TR I AR =0 FL L
Flash K/
Data RAM A7)
LY FE

GPIO %=
BRAEIRIE, T
AR

1B

+4 dBm
-94 dBm
4.8 mA

2.8 mA
3UA
1A
512 kB

32 kB
1.8~3.6V

32
-40~+105 °C
6.0x6.0x1.0 mm

*£ VDD=3V, DCDC ¥ BEHI&1E Nl & s,

AASE A5 R, 1E R FRATH T T

http://www.sydtek.com

All rights reserved. Any portion in this paper shall not be reproduced, copied, or transformed to any other forms without permission. http://www.sydtek.com



http://www.sydtek.com/

SYD T E K SYD8811 Datasheet

H3®
SYDBBLL: HB TR YE T SOC 5 oottt ettt ettt a ettt a et et at et et eae et et eat et et ettt et ettt et ettt et ettt aes 1
1oL B e, 1
Lo B e, 1
13 N oo, 1
T TREBE B oo, 1
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8.3. 1 THIIE PWIM ..o et 23
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20 ©ANE

2.1 BhA

SYD8811 M I 32 fii ARM® Cortex®-MO AbEEZS, SHAUUSCRML, W RAGIEREES, W 4.2 A7, Flash A
RAM f#fi, F L Balun, LPAA SPI/I2C/UART & NELFH: M. 1% Cortex® MO 1 LAFETHEE 75 =K = i S FH A A
B ERETE 64MHz,  [FIBS ] DLE ] SR04 a8 15 SR P B AT 4 AT 48 sl SYD8811 £E/ ' DCDC F % HLIA
PR Has, VAR — MKThFERAR IR T =, NIE ST FE, MaeRE, YN EAThFEN .

K 1 fid TR A, JE T BRA T2 PEAITRR A R 1 Th e (5 .

BAT - 32.768kHz || 32MHz ARM Crotex-M0
uck || Indicator XTAL XTAL
64MHz Core
pebe o cor|[32768kHz | [ eamrz
s RCOSC RCOSC
SWD
/\
BT 4.2 Smart BT 4.2 Smart
Radio Transceiver MAC < > <——>| Flash512kB
i i :
w
< ﬁ ﬁ @ ﬁ @ Data RAM 32kB
Analog Timer HID Comm
32M PWM x6 Quadrature UART1
g-/g: A}D()g _ Detector JUART2 < >~ Cache RAM 16kB
2008 Ko
__yscan SPI1
X
WLEDx3 12C1
WDT ISO 7816 /1262 — AES128
GPIO MULTIPLEXING |
V
A 1. ThEe LR Ze ) &
22 ARiF
a2 R
GND Hh
BiDir XX [A]
PWM ik e ) 1)
HID NIRRT
GPIO T8 FH i N\ B A D
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23 EHEXMESHIR

2.3.1

QFN48 EHIE X F{5 Sk

DEC1
P0.00/XL1
P0.01/XL2

P0.02/AINO
P0.03/AIN1
P0.04/AIN2
P0.05/AIN3

P0.06

P0.07

P0.08

P0.09

P0.10

+ 1. QFN48 HEE S EHFR

U U U U
© o o o
w ow NN
2L2L2 545 5
< o R < Z > 22 0 0 0O
O 0 o0 Z2 222200 N
OO > OO N R~ N’
48 47 46 45 44 43 42 41 40 39 38 37
1 e 36 VDD
2 35 XC2
3 34 XC1
4 33 DEC3
5 32 DEC2
6 SYD8811 31 VsS
7 QFN48 30 ANT
8 29 P0.24
9 : 28 P0.23
10 . E.Xposed.d/epad : 27 P0.22
1" 26 SWDIO
12 25 SWDCLK
13 14 15 16 17 18 19 20 21 22 23 24
< U YU ® U U U U DU U U T
g © 0 00 o o oo o o O
O rr P P P P P PP P NN
PN W R N L O
2
0
m
_‘

B 2. QFN48 #HHEE I L (6mm*6mm)

Pin Name Type Description
Left side of chip

1 DEC1 Power 1.1V #0# LDO farth, #2 0.1uF LR
P0.00 Digital 1/O it FH N/ i

‘ XL1 Analog input 32.768 kHz & ¥R 1 1(LFXO)
P0.01 Digital 1/0 it FH A N/t i 1

; XL2 Analog input 32.768 kHz g #fRu  2(LFXO)
P0.02 Digital /0 I8 FH N/ i

’ AINO Analog input SAADC #I A\
P0.03 Digital 1/0 it FH A N/t i 1

> AIN1 Analog input SAADC %I\

6 P0.04 Digital I/O 3 FH 4 N /it i

5
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Pin Name Type Description
AIN2 Analog input SAADC %\
; P0.05 Digital I/0 T8 N/ g 11
AIN3 Analog input SAADC %\
‘% A A \L'J-l
8 P0.06 Digital 1/0 TP/ 3
CERATLIELLTTIN
I8 FH SN /% g 1]
9 P0.07 Digital I/0 o
CERATLIELLTTIN
T8 FH SN /% g 1]
10 P0.08 Digital I/0 o
CERASLEALTTIN
T8 SN /% g 1
11 P0.09 Digital I/0 o
CERATLEALTTIN
12 P0.10 Digital /0 T8 SN /% g 1
Lower side of chip
13 VDD Power O HLE, 1.8~3.6V
14 P0O.11 Digital I/0 18 FH N/ e
1S P0.12 Digital I/0 16 FH i N/ v
16 P0.13 Digital I/0 DL TN
17 PO.14 Digital I/O I8 FH S N/ i
18 P0.15 Digital I/0 JH FH B N/ v 1
19 P0.16 Digital 1/O I8 FH B N i
20 P0.17 Digital 1/0 I8 FH B N/ v 1
21 P0.18 Digital /0 T8 N/ g 11
22 P0.19 Digital I/0 JH FH B N/ v 1
23 P0.20 Digital I/0 I8 FH B N/ v 1
"y P0.21 igital 10 /A - GERIO
igita
nRESET A (HRERE)
Right side of chip
25 SWDCLK Digital input SWD(Serial wire debug) i &4 A 111
26 SWDIO Digital /0 SWD(Serial wire debug)%#& 1/0 I
27 P0.22 Digital 1/0 68 A N/ S S 1)
)8 P0.23 Digital 1/0 3 FH A N/ 4 i 11
6

All rights reserved. Any portion in this paper shall not be reproduced, copied, or transformed to any other forms without permission. http://www.sydtek.com




SYDTEK

SYD8811 Datasheet

Pin
29

30
31

32
33
34
35

36

Upper side of chip
37

38
39

40
41
42

43

44
45
46

47

48
Bottom of chip

Die pad

Name
P0.24

ANT
VSS

DEC2
DEC3
XC1
XC2
VDD

P0.25
P0.26

P0.27

P0.28
AIN4

P0.29
AIN5

P0.30
AING

P0.31
AIN7

NC
VSS

DEC4

DCC
VDD

VSS

Type
Digital 1/0

RF
Power

Power
Power
Analog input
Analog input

Power

Digital I/0
Digital I/0
Digital I/0

Digital I/0
Analog input
Digital I/O
Analog input
Digital I/0
Analog input
Digital I/O
Analog input

Power

Power

Power

Power

Power Ground pad

Description
i FH A N /i L i
WO LR AROR 23
Hh
1.1V 54 LDO #iith, 4% 0.1uF AR
1.1V B4 LDO faith, 2 0.1uF EHEHA
32MHz #fffkdi I 1(HFXO)
32MHz fdR I 2(HFXO)
O YR, 1.8~3.6V

I8 SN /% g 1
T8 FH SN /% g 11
I8 SN /% g 1
I8 F SN/ g 11
SAADC Hi A\

T8 SN /% g 1
SAADC i\

I8 SN /% g 1
SAADC i N\

T8 SN /% g 1
SAADC i N\

p=Sel

DCDC FF 5 FE A [ 1k
1.25V H R, 2 10uF B 4.7uF R

DCDC FFo&5 5, #EHZE DCDC HE. K
HRERTR, f54E PCB ELR L& 75 Mk .
SRR, 1.8~3.6V

JEAE AL, SSUMIERR B, HEHFAT 9 A
&AWLl

7
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3.0 T{E¥a#r

3.1 @NERARITIEHEE
R 1 N BARTEHUEE

¥ Ziinss B/
VDD H & VDD -0.4
1/O HLJE Vbpio -0.4
AH X RH 0
ESD ESDhgm

H*:

T HH B R BE {H PT e 3 BLAS AR BUAR

I 8] A A 28068 e R HIUE 2 A1 FT BE AN &1 fX) Tl S 12k
APRUEAE S KBUE (B2 AF T ITRE, B ks TARAEHER A BRAE 20T T

#
1 fEFE TR
2.
3.
4,

=N
VDD+0.3
Vobio+0.3
50
2

e R
v

V

% Non-condensing, Non-biased

kV  Class 2 on all pins, as per
human body model. JESD22-
A114E with 15 sec zap interval.

3.2 HEIIEFEH

R 2. WIFBAIERA

e =11 #5 B/ HAy b=, - X VAE Y

R Ta -40 25 85 °C

BATIRE T, -40 - 85 °C

A H YRR R VDD 1.8 33 36 v DCDC MM, A&kl

/O Supply HLJE Vooio 1.8 3.3 3.6 Vo gt

Fo s g FELUE Voect 0.9 1.1 1.2 Vo PR L IR LR
B SPI_CLK - - 32 MHz

AT AR 12C_SCL - 400! 10002 KHz

BV TR H e 2 LA REVERER, SYDTEK ANPRIE#34-PERE

33 REEHE

£ 3. BEER

e 2 5 oYU Biiikic BX B BB

TEAGIR Ts -40 - 85 °C

i Mo s o e

8
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3.4 ERESH
£ 4. HRHBESRE

Y Ziinc] B/ L% = NI X A R
DCDC J5% Ha Il i e VDD 1.8 33 3.6 Vv

DCDC ¥ 2 H i i H Veuck_out 1.1 1.25 - Vv

DCDC JF55 HL Yt LI lBuck_out - - 40 mA %*jfg fﬁ UIRAAAR Pk
DCDC J1-5< R idan t m i 3 v Reuck - 30 ] mV  Peak to Peak

Thi% 2

RESHLHLIR @Pout = 0dBm 48 mA VDD=3V, DCDC ffifi
B HLIR @Sensitivity level )8 mA VDD=3V, DCDC f#f§
P A = FL U e - 2.7 ) uA VDD=3V, DCDC ffif
TR R AR X P U Ioo - 1 ) uA VDD=3V, DCDC f#fE
£

1. HARRHEEHEE BRSNS TS
2. S Z %M TIME: VDD = 3.0V, DCDC enable mode at Ta = 25°C

3.5 AZRMETEFRHYE
3.5.1 _EHIJFF

Treseth is determinedby extemal RC
If external RC ~ >> VBAT Tr Tresetb= RC
Ifexternal RC << VBAT Tr Tresetb= 0 RESETR PORO > 1

/

VBADNG/
Moo VBAZL 7V

|
|
RESETB |
|
|
|

Tporwxtal =2. 6ms

XTAL32M

& 3. EHEF
3.5.2 32MHz IR SEE

32MHz SRR B T A RS R R R e B, 1% 32MHz ShRIR Y 8576 P30 CLMURe e, TE TR A F 3k i
FE BB AR PN ET 0T 10pF B 280 PR R AT IHE S 3B B 31, B4 ) L 2B 47 T DU 0 4 i AR AR
JZ. TR 32MHz SRR a3 s .

9
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—{— Digital Controlled
/ Trimming Cap.

v

B 4. 32MHz jRAA IR 2% BB

£ 5.32MHz RAEIRE 2#ER

e 21 75 =N Biiikic |
R Fxaam - 32
En RN ZE s 22 Fxaam_ToL = +10
SR EFHAL(ESR) ESRyxaam 30
AR A Ci x3am 9
p R IR B Tf 5 Porive_x3zm

g AN ] TsTART Xx32M 1.5

B R AR HE R R R 25 1 T I P A

3.5.3 32.768kHz RiEIE 58

+20

100

100
2.5

LAA &1

MHz

el Frequency tolerance depends
on XTAL Spec.

Built in digital controlled

pF  trimming loading cap, no
external cap needed.

uWw

ms

32.768kHz Fh AR 45 9 12pF A AT, O AR T 8RR, EHRIMENEAEE. %

32.768kHz B = B4k FH -1 BEHR B R AR AR

32.768kHz
XTAL

[

ImE

.

v

& 5. 32.768kHz FhiAIR Y 2% BBk

F 6.32.768kHz SRR G 2 TRIR

Z2¥ s B/ Biiikia BK  BEAM %A
Bm PR AN Fxazk 32.768 kHz
E R A 2 Fxaak_toL +20 ppm
S35 H BBE BT (ESR) ESRxa2k 50 80 KW
10
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AR CLxs2k 12 pF
e AR X B T R Porive_x32k 1 uWw
i 41 23 37 Hsf [ TsTART X32k 0.3 1 S

i R A HE R IR AR 25 1 T I e A

3.5.4 64MHz RC #R5%58

64MHz RC R ¥ a% A bR e B A s SN it . RN RC IR3% 28 B 5 @ M e o JoRS P R e AN G it AR 3R
Dies, FTULEDI 3] 64AMHz RC R a8 2 A, 5 BB AL & S Bk T . 64MHz RC #1R3% 25 1 JA sl i iz
PRF 32MHz fIRIR 4%

£ 7. 64MHz RC TR 2518 %5

S =t B/ Lkt BmK  EA %
64MHz RC I g Freeam 32 MHz

64MHz RC B4 & Freeam ToL +1 5 %

64MHz RC B4 3 Bl B[] Tst_Resam 2.5 us

Bt R HERE R A 2 R R P 5

3.5.5 32.768kHz RC #R3% %

32.768kHz RC #R¥Z v /2N T & #r 32.768kHz dufiR g #nimveit, FHObg RS E AW 32.768kHz fn iR 4%,
FEH T L R BCNA TS R N B (HEAVEAR 32kHz @3RI A A o 7Efd A/ il
P B B AT R T

# 10. 32.768kHz RC TR 251845

= e BA R BK EM &bt
32kHz RC Hf g4 Freaa 32.768 KHz

32kHz RC i BIAG S8 (R AL E) Freaak_ToL +2 %

32kHz RC I Bioks B2 (I HE ) Fresak_tou +250 +500 ppm i o BR 1
32kHz RC Hﬂ‘%‘*‘)ﬁ' ij] Hﬂ‘ ]‘Eﬂ TSTART_32k 100 us

BB TR AR R A I R

3.6 STt

3.6.1 &M EIS0IEHR
R 11. RElEh

SH s =GN WA mK By Mt
GBS FRx 2402 - 2480  MHz
e N D Po,max = 4 dBm
RN Gy H oh % Po,oer 0 dBm
A Dy ZE AT R Y Po,ap; -30 4 dBm  2dBm/step
i H Th e 22 Po,var 2.0 dBm n
REFHL 20dB 5 5 BW0ae 1150 kHz
ACPL(% — IIm Uil & L)) Paic1 -20 dBc
ACP2(Z8 — IIfn T 18 3 D) %) Paic2 57 dBc
Delta F1 Frequency Deviation i flave 225 275 kHz
11

All rights reserved. Any portion in this paper shall not be reproduced, copied, or transformed to any other forms without permission. http://www.sydtek.com




SYDTEK

SYD8811 Datasheet

Delta F2 Frequency Deviation b f2ave
AVG Delta F2/ Delta F1 i fave
AR IR Forrser
NG EST Y2 CForier

WPIRER R

iR TR Harand
=g T Harsrg

CFoRiFT _Rate

Bk HUURFIEAE HER B A 20 1 AR BLE ISR Vi T 2 P 75

3.6.2 {EUALSIEHR
& 8. HHLIEHR

SH 5
AR FRex
N TP S R¥ax
B R B (ideal) SENipeaL
RS R B (dirty) SENpirry
e X ] A R R A

C/I Co-Channel C/lco
C/I Adjacent +1MHz C/lm
C/I Adjacent +2MHz C/lam
C/I Adjacent’ +3MHz C/lam
C/I Image Channel /e
C/I Image+1M Channel C/lmeen
AR

IMD performance IMD
FHZEPERE

PsLk_30~2000

Blocking 30~2000MHz

MHz

Blocking 2003~2399MHz PBik_2003~23

99MHz

Blocking 2484~2997MHz Paik_2484~29

97MHz

Blocking 3000MHz~12.75GHz Peik_3~12.756

185
08
-150 150
50
20
-40
-45
B’/ L i) =N
2402 2480
0
-94
-92
9
-1
-38
-48
-25
35
-24
-10
-30
-30
-10

Hz
VR L AURR AR TR AR SR A AR BLE UKL Ve iy U 2 P 15

kHz

Af2AVG/Af1AVG
kHz
kHz

kHz/50us
dBm
dBm

@Pout = 0dBm
@Pout = 0dBm

LA &

MHz

dBm  With PER <30.8%

dBm
dBm

dB
dB
dB
dB
dB
dB

dBm  3rd, 4th and 5th offset channel
dBm
dBm
dBm

dBm

12
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4.0 &EEit
41 NHAFREE

% 9.5YD8811 BOM
#_14

C4,C5
9
C10
L2

U1
X1

o VDD _nRF Eg2Z
| DECI T 2222
1 - === ﬁ = |y
! _L 5 L] ] ] e R
! co 2 | gelEEEEE
| 1000F &7pF %1
e L A MMM A AR LR VDD _sRE 32MHz
= =
1 [aR ST ] e E. £ wy E - Ra]
1 = = LR B
| SKEF23333EEe
! 2 =3Fz
! b s |
1 1 | pECI EEEE vop |38
POONELL 3 EE]
PO.OOELL X2 pea—ae——
FO.0LLE 3 33 XCl
PO.OLXL? XCl =
P0.02/ATH0 4 - EE]
mﬂ} POOZATND DEC3 B
: PO.03/ATIN] DEC2 5+
PO.O4ATNE Vss -
PO.0S/ADS SYD TE K ax (o
PO.06 PO24 (s E
PO.07 B023 [ags -
PO.08 PO22 a5 ~
PO.09 SWDID =:|=g SDOLE L
P10 ESWDCLE (o= =22 =
SomEnSExR2g g
SEEEEEEEEEEE
ik N,

VDD nRF = | S o R caleh] o] o

%:22:22:213;
s EEEEIEEEEEEE
100nF

SWDID  R7. 10K

SWDCLE R&'_\_ 10K

A 6. SN B (32.768k IRAT %)

SH

100 nF

4.7 uF

10 pF(HESF) B 4.7pF
4.7 uH

SYD8811
32 MHz

iR

HL 7%, X5R, £20%

1L 2%, XSR, £20%

HL 7%, X5R, £20%

H1J&, IDC,min = 50 mA, +20%
CMI201209U3R3KT
CPY160808T-4R7M-NP

B DIFEW F soC

32 MHz, CL = 10 pF, Tol: £10ppm

H

Qg
0402

0603 or 0402
0603
0805

QFN48
3225

13
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X2 (AJi%k) 32.768 kHz 32.768 kHz, CL = 12.5 pF, Tol: =20 3215
ppm

4.2 Layout JEEEIR
PCB i oy %o T/ )y L 78 H JEK 5 2E RN 77 RF PEAE IR 28,
HIESFUL NS HBEREI, RS ERE:
{RIE RF 50 BREFHPTIC D AE 28 F 4 42 R 4.
HEIL DCC & P E BUCK DCDC H#e i iy rIEk, (R E LR B0 %
JWGI DECA PIN i & AR HL 2 C10.
45 JH1 VSS EL#E VIA 3| gnd plane (MYJEHR) , B EH$% VIA 3| bottom layer (WJZHR) , NEFETE TOP layer
B4R gnd #HI%E; *PGND 2 DCDC [f) gnd, 1R
REFEUT SR E HBCE TEIR IR, DA/ 2 AE F 28 A0t A F B PR T30t
PRAUE TR SRR N 7 1 - T R4
R e K LR IR MR, DAV 2R Az A TR R R PR S
ANELE RF EL S IR X T 7710 PCB B EAL 3 T B 75 T2k, DLBEG T30 S 28Uk fE%4k .
PRI RUTE L, THE m Rl E R m R (S S, R B SR/ 5 A X 45K
10 7E QFN thermal PAD N 778 E 9 LA LEFIHLET VIA,  DASRAS KGR0 Fr 2 R A B R

=

W

© 0 N o v
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5.0 HlWEH

51 #HUWRT
PIN 1 INDENT
€
(D]
oA
2 A
C0.4

PIN 1 1.D.

U U U U U U U U U U U DIMENSIONS IN MILLIMETERS
SYMBOLS

i - MIN. NOM. MAX.
— — A 0.80 0.90 1.00
— — AT 0.00 0.02 0.05
I — b 0.15 0.20 0.25

) =
— — c -—- 020 REF.| ---
A y L T 5.90 6.00 6.10
) —] D2 4.30 4.35 4.40
— - E 5.90 6.00 6.10
— - 2 430 4.35 4.40
- —~ e ——- 0.40 —
‘ — K ——— [0425 REF.| ———

|
Lanaononnnnnn 0} 0.350 | 0.400 | 0.450
D2 K L Y 0.00 - 0.075

Bl 7. &R B B AR <)

15
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5.2 FRHFRIR
S22 7 0 LA IE R R

A 8. HEHRIH

R 10. AR A X
ARG #id

SYDTEK H HfRAY
Y: HEEEN

e.g. (Yearly 2019) ->9

LYWWXXXX WW: 325 J £

e.g. (Weekly 16) ->16
XXXXX: FF 5

e.g. 433CE12

16
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6.0 RGERTFHRR

6.1 BMEER
RE ThRsHiiR
TR P I K% retention cell F1 1/0 & BIAN 1T A BRI,  FirE I Bh b 5

FR 4] DU I B AN Sk e i, MR SYD8811 K

e IR ARG RN B (64MHz RC A 32MHz G4 dR) P, BEARET B 32.768kHz 398 T4E, #%.005]%
FH YR I ] 5
SYD8811 A WAL, 24 CPU SRAMAL I 64MHz RC B BRI, CPU Bl ARAR =0 mT LA 57
WE, AR 2 s A T ke B 24 CPU 8 AWK B8 IK) 32MHz SRR 2e i,
CPU M IRFFIRIE T R0, 78 25 WA ) HE N IR AT

FERL WA NG 25 g B, BRI A 1 B A R AL TG SRS 5

R R T B E e RIBEERS, HENZIRES

Ul I RS R voE R R, ENZIRES

17
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7.0 ARGk

7.1 ARM Cortex MO
ARM® Cortex®-MO AbFH 2% 2 B B 1 ARM ACFRSES, EHMt 7 S AR A ThFERISZEL 32 A4 RE MBS RS o H
FUORGF A 2R ZEME, 7 (8 P 5 ) Dl st T R N

SYD8811 ZHFaANASEAEM A IARE, DAE I SZFF R P A FEF E TR RN A, BESR AT L EfE 8MHz F
32MHz FIVEE N . CPU ] PARC B Hfd F N3 64MHz RC IR #5834 32MHz dfk iR %45 . 24fd ] 64MHz RC PR
i PSR, MCU ] DAAHN A A B IR R ST AZ AT BT T 56 . 2448 ] 32MHz SRS EI I, D5 0 AR A5 WML
[ AR CIEZ 1 TAE R BIPT BLi MCU ) .

SYD8811 SZ#F SWD(Serial-Wire Debug) i, A\ 7 id i 9 A7 B HR AL 558 A 1 1 1R BE T RE o

SYD8811 £J% 1 24kB ROM, A& T BRI ANEE F ik, RIS T FHT Profile/application [¥] 512kB
Flash. LA A% 32kB %3 SRAM.

7.2 S

» ROM:4ERLT 32kBROM, HIT i E Boot code FEIIHEWE F Pr Ak [l 4.

= Data RAM: 32kB Data RAM is integrated, 12kB will be used up by ROM(BLE stack), 20kB is available for application.
= (0x2000 0000 ~ 0x2000 3000 (12kB) is used by ROM.
= (0x2000 3000 ~ 0x2000 8000 (20kB) is available for application

=  Flash: 512kB flash is integrated for code and firmware storage.

Dx20008000  SRAN address Map

bvailable for
bpplication
Dx20003000
Fom used
Dx20000000

& 9. Data RAM Hihik B 5

7.3 BEFRIFEZ
SYD8811 Wi AR INFEAZ ML T SIG INIE. SEEMAIET 4.2 slave 5185« FRALUT T 4RFM::

= Bluetooth low energy stack: All layers up to GATT including (PHY, LL, HCI, L2CAP, GAP, SM, ATT/GATT)
= Slave-Role Link layer

= Slave-required PDU types

=  Encryption/Decryption
= [2CAP

18
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=  Slave connection update
= Attribute channel
= Security channel
GAP/ATT/GATT: Mandatory protocols
= Security Management
= Key generation and passing
= Automatic security engine
=  DTM: For RF qualification
=  Profile configuration
= |nitialization
= Flexibility and testability

7.4 SHAMCREE

SYD8811 Ak T i i W5 A SN ELR s e 2.4GHz SHIICR 8. AR T balun (RZRIER 1 it B 22 43
B Se) , LFEAMNI LC BHIIUCHC I LS, KHEFEE BOM BUASHI PCB [HIAR . % SFHEE IR B 1) v A T 2 K 2 AT LA
RIS 4dBm RS IIZ (BLE class2) » [FAIRY, KA SR Am4es fEUepl, 75 misat, SEBUK
Z-94dBm MU R B, RIS ACI L TILIERE, 7E 2.4GHz ISM SRR 24 i) TAEIREEd, RF B R IF
(PRI PERE -

19
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7.5 @A ADC

SYD8811 £E% T 10 S ARIIFEE BB 4% (GPADC) , GPADC SRFEZN 1MHz. i Y)#t GPADC K A FIA
[Af¥] GPIO, 1% GPADC nJ LA K3CHF 9 w#iE, Hrh—@iEs TRl it i & (vDD), Hoap /\idEiE nl @ i i &
LAKEIN GPIO HEFE . SN Tk BIE SRS FE, GPADC PRS2 HUIEAE S i ) i D& s Al (75 M eFuse
BEHD L, A RT LA T R I RN BRUE S R AR N

VBAT
} cHo |

CH1 —— /
B < 10bit ADC core}— 0~1023, unsigned

SYD8811 Datasheet

128k g

700fF

MUX_11

CH
CHB8,internal

I

CH9, VDVDD —]
114k § CH10, VDCDC —

/

& 10. GPADC iy \ B IE 1L A B FH 4 R 23 E B
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7.6 HJFEEHE

SYD8811 HE K T —ANHIREH I, NIRIHFE R AIRMt DCDC JFRHIFIAIEThAE . 1% DCDC PR a4t —
AN 1R 4 FEL Y R 2 480 38— AN R P S R, 3 T S R YR L B SR S I B /N RE R AR A B = I AR . B
REE LI A BRI L N — BRI F I Re E 0K . M R(KE DCDC B4 8% 1 S (K FEL YR HELE
Al LA B RE5% K5 DCDC. SYD8811 [FIM S #E4h i DCDC. SYD8811 ¥ 1.8V~3.6V MLV LI, W]t & [
1.15V~3.6V %, M AT A TAEZEAS [R] Fob 2 eyt i FH o

7.6.1 DCDC P&E4E#:28
RS DCDC 354 23 RE g 1K s A FINF 1) o O 7 die KPR B B K H vt A FHTIRF 1], DCDC 354 3 it 17—/ rfidk
(R 55 AR X, T B R A 2 &5 6 47 28 HR VAR 2 ] DI 55 % DCDC SRk 5k DCDC AS 5 F HRL IR TS #E

DCDC ety it AAN DCDC iy th L B3, A ROMBRAR 18 7 WHBIETE AR RE R (P=1*V) « N TG R
4 1Y) DCDC ¥4, Hiitar A2 HIT(Roc) B 24/ 0.25 WK

4L8-36V
L
10uF
VDD(Fin48/ 32) | ——u
4. 7uH
DOC(Fin47/31) HIL | e
0.1uF
DECA(Pin46/ 30) | =——
VSYPin45/29)
Pin name(QRN48/ QAN32)

& 11. DCDC [ B3 #2800 B
# 11. DCDC [& [k B #8348 h5

Parameters Symbol Min. Typ. Max. Unit Conditions
iﬁ]\ Eﬁ}i VIn,Buck 1.8 3.3 Vv
i‘ﬁabljtl:ll EEAJ—_E VDCDC,Buck 18 33 V
LE g Effauck 88 %  @20mA T FLT
%j(ﬁljﬁ Eﬁjﬁi |Load,Buck 40 mA
NS VRippLE Buck 30 mV
21
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7.7 BRSO GPIO
SYD8811 #2ff 32 4~ GPIO A1 2 4> swD ik I (SWDCLK, SWDIO). 7E SYD8811 | HiEEhi, SWDCLK Al
SWDIO B IS5 A B B, fEFFHLIG, SWDCLK A1 SWDIO v LFC & yfar Hi &

GPIO features:

r Configurable output drive strength

r Optional internal pull-up resistors

r Configurable input polarity

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

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

r Hardware de-bounced GPIO

7.8 TEHBIEF Timer

SyD8811 Mt 4 A 32 fITEMIKIE timer, Timer0~Timer3 TAEYE 32.768kHz H#%h T, 32.768kHz B #h Al LATE

32.768kHz fmiRE 4 BY 32kHz RC BHEPHhIREL. Timer ooy DL A Sk nd i e AR B 32 18 B BRI AL =0 P 1 CPU
Timer3 5 Rom ALAG{#EE . SYD8811 RH2ft— ik timer.

7.8.1 Low Speed Timer

SYD8811 provide 4 low speed timers with 32-bit width.

TimerO~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 SEEFRF4h (RTC)
SYD8811 [AEtH& it T RTC 4,

7.10 Fi15A(wWDT)
SYD8811 FEft 16 A& THITE T 1M LASE B M TN RE, [FFE TAELE 32.768kHz B BH T, & RFRAE 25 1 W Il st (1],
PLSEIRTE R Gt R R B FE RN E B RSt

7.11 EHmME

SYD8811 offer 48bits encryption key for flash code protection.

7.12 AES N

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 IM&
8.1 H#EEAM

SYD8811 ML T —~ 8x20 B AL RIS 8%, B RKSCFF 8 47 x20 1), A7 A nILLE 10 DBCE, M7 {E layout.
ML T, AR B 3 AT AR RS B 48 FIFO.
8.2 IF3ZfRhDES

SYD8811 ML T — AN F ANLFTH (HID) ) IE AT SR D &%, 1Z RIS 4% il DURIS IE X wiS g M5 5, HRE4%
FIFO. IEAZAAND A = Hr BRI R B2 T 5E o

8.3 RKFEiEHI(PWM)

SYD8811 £/ T 3 BR{KIH PWM(32.768kHz)Fl 1 & =i PWM (5 =1 32MHz2)
8.3.1 =i PWM

SYD8811 £EAK T 1 BE il PWM(IR 5y 32MHz), A I 4tk

» The period can be configured (four channels are the same).
» Each channel can be configured its ratio and initial polarity independently.
» The period, duty cycle can be update dynamically (be in effect next period)
» The pulse could to be center-aligned or edge-aligned.
[ . [ i [
< period > period |
: [ [
[ [
ch0 Iitial Low | | |
| | |
chl nitial High | |
- [ [ L |
ch2 Injtial High | |
| [ | L | |
ch3 Ir%itial Low [ | ! | |—|_I
| | |
Figure 12. Center-aligned PWM
:: period ::: period ::
ch0 Iditial Low
[ [ [
chl Initial High | |
[ I I R
ch2 Injtial High |
| | | | —
ch3 Ir:1itial Low [ i | i_
I

Figure 13. Edge-aligned PWM
8.3.2 1KiE PwMm
SYD8811 &Rk T 3 BE T A MKIE PWM KASE, 1T LUE I s 27 728 K3 HIA R PWM RAEZS, JHiBd %

PEEFEES (MUXD 3 3 MASFI) GPIO. f/MHIIEE i PWM B8R 1/32ms CGEK) , 17255 DRI E G
BRI A SRR R R - A) DU 7056 3 BF PMW duty F) PMW 15 5 k41| Buzzer Bt LED dimming.
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- PWM_N o

PWM_M

-
-

v

A 14. PWM R B E

SYD8811 K I LED =i, MmHAtE H T B R R T 450, /M LED FF R R Tal 58N 1/32s (3B
£, ok 255 ST,

LED REFF R NI E ST times N YHALETE 17127 times Z[H], FAFMEAT LS A FAN R E R, T1, T2,
T3 4 8 fi T8 LAz il /7 4%, He/NE KON 31.25ms.

P ATHECR, mine maxs T4 #552 8 (Lo aifias, /NP K 0.5ms. & X sp NI A InE fE, =]
B 4 778 EEE A A g R Y, BB K 31.25us.

T

T1 T1 T3
2

T2 T2 T
"—Jthi—mEL ’.——J

\ Flashl lashl Flashl

N2 ti;[es

-4

k|

A

i

& 15. LED -~ B H

min min+sp min+2*sp, max ‘ min+2*sp,  min+sp min |
| T4
'—"'| P H P |

Y
l
Y
[
A
i

T4 T4 T4

A
\J
A
\

B 16. LED RN AT % B &
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9.0 ¥FHEO

9.1 UART

E%F device [B] 24T R 4B (S, SYD8811 £ 7 Wi4H UART #11 (UARTO, UART1) . JH:H UART-0 15 CTS/RTS
F1 flow control (UARTL %A - KM 8-y-1 tnEEdamitk=C, Bl 847 (8) F¥afs , A ERIeAL, 1 (1) 1%
1EA7. G N EATR:

Start Data Parity Stop

& 17. UART $dE i
& 12. UART %4

Parameters Symbol Min. Typ. Max. Unit Conditions
MiEEES BR 1200 921600  bps

PR RN BRaccu 3.0 %

9.2 12C

EFXT device IR LR XU FIE(E, SYD8S11 AERL T W4 12C 11 (12C_0, 12C_1) .« 12C ZHFTEiu B IE=R, wiE
w7 AL BN 31.25kHz 2 1000kHz Z[A] AR . SCRF 2 Aot Sariselie, BEMLEG,  DURIP R
FRASHFF T HAMTTE A

Start Bit ReadWrite Bit

v y

25
@ Tl

[P »l ‘

Slave Address
Acknowledge Bit —

B 18. 12C #H|FH R

L

fStart Bit Stop Bi
S S S S
n o o
IIC_SDA b b b <
Control Byte Address High Byte Address Low Byte Data Byte
B 19. 12C FHE KR
l—Start Bit Stop Bi
S S S S S
IIC_SDA 0 o|2 Q Q Q B Qe
< » < > < > < > ) ¢ >
Control Byte Address High Byte Address Low Byte Data ByteD Data Byte31

B 20.12C KB AR
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l—Start Bit NOSX)CPZ Bit—l
&

IIC_SDA |» -

ACK

< >
< »

Control Byte Data Byte

A 21. 12C 2RIV =
l—Start Bit l—Start Bit Nosfg B"—l
()] (%)) |i|

A
v

S S S S
IIC_SDA o|? g < |z
Control Byte Address High Byte Address Low Byte Control Byte Data Byte
3
B 22. 12C BEHLEEEURE R
Start Bit Start Bit Stop Bi
Ofwn o 5
H||||||||||||||||\|||||||||H|||\|||\|||\|||\|| ) &
> < < > VW e———
Control Byte Address High Byte Address Low Byte Control Byte Data Byte n Data Byte ax
3
B 23. 12C PP Bk =
9.3 SPI

SYD8811 [F]If Ay SPI 2 IR L T AR B . —2HJE 4 £k SPI: CSN (chip select), SCLK (clock), SDI (MOSI data) Al
SDO (MISO data), AN —2H2 2 2k 3 £k SPI 21 CSN (chip select) — optional, SCLK (clock), SDIO (bi-directional
Data). IX P ZH M B AV 37 #F master #1E, ANSCEF slave #1E.

9.3.1 FHEER
FEE PR & PR AR A

= HEE
- RRAE
PR ERAER A R AR, RS HE (Zbit) AR EIE 7R ) bit-7 MSB, AL IEEL
P
FIRST BYTE SECOND BYTE
] | | |
R/W
@ BIT) ADDRESS (7 BIT) DATA (8 BIT)
MSB LLB MSB LSB

& 24. 4 £ or 3/2-£% SPI FEHITHYL
93.2 EiE

SYD8811 URARANIRI G EAE, BERIMEOEMADTT, MNENIEHIELT] device. HFWEE 7 A4S
29 1 19 MSB BMEREHE T 1. 55 8 M. SCLK LA @ S . sYD8811 7 SCLK H N ek
A% SDIO 8% SDI, device 7 SCLK [¥) L F-#is2HX SDIO 8% SDI.
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SPI CSN j /_\ /7

SP| SCLK

4 5 6 7 8 9 10

SPI_SDI gggg 1A4XA3XA2XA1XAO D5XD4XD3XD2XD1XDO%
SPISDO | DONT |

& 25. 4-2% SP| B4k

Y AYAVAYAYAVAVAVAVAVAVAWEWEAVAWEW
SDIO f/ 7/
Za 0 0000000000000

dorit care

dorit care

& 26. 3/2-£8 SPI B4k
9.3.3 ERME

EHE RIS VIG R EAE, BEWNANTY .. a7 EE 7 AHEEREZN 0 19 MSB LAFR/REHE 7. 2
LA slave device XA 8 (i EHE . SPI_SCLK FH LARIZZIEAE . X+ 2 £&/3 £k SPI, SDIO 7E SCLK [ PRI A%,
7E SLCK B EF-#viEEL . SYD8811 I SDIO M4k, FF7Ef g —hrHubk A7) R BEATHE SDIO R 2455825 device.

SPI_CSN \ /—\

SPI_SCLK

SPI_SDI e/ O (A6 A4 | A3} A2 AL) A0/
SPI_SDO ar § (D7) D6 ) D5} D4 ) D3 D2 D1 | DO | gare
S AN J
g - N
SPI_SDI driven by SYD8811 delay SPI_SDO driven by Slave Device
2.75us,min

& 27. 4-2% SPI R 1E

SYD8811 release SDIO bus

SCLK 1 2 11\ [12\ /i3\ /[14\ /[15\ /16

3 4 5 6 7 8 9\_J10
10 G NRErofre K askaafaaf azf a1} a0) (o) peX ps X paX pa) b2 X p1X 00 X7 7)
don't care / \ /

v V

don't care

SDIO driven by SYD8811 SDIO driven by the slave device

& 28. 3/2-£% SPI {Z#fE
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9.4 1SO-7816-3
SYD8811 4Lk | — /MBI RiZlge, CHF3 M PR RER. KM 15O 7816-3 #H1, AEMEUUG . KiG. W/HE
JE - ATR FECXT FIEHE A8 4t o
=  Compliant to ISO/IEC 7816-3: 1997
= Supports FIFO 8 bytes
= |nterrupt report
=  Flexible clock frequency and baud rate
= Parity/error check and resend
= T=0 protocol
=  Wait time configuration
0 ATR wait time
0 Resettime
0 Guardtime

FIFO o 1ISa816 —» Smart Card

K] 29. Function block of 1ISO7816

Card det \
| | activation| cold reset |waiting ATRATR response
<y R
s —
|
CARDDET | -7 | | |
T f }
scvee : : :
I | Tc T
P
SCRSTN : | !
T |
| |
SCCLK L
|
sSClo : Reception mode h;‘ Td > * ATR response
Ta
> > |
| "Ta | |

& 30. Activation, Cold Reset and ATR
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Deactivation
Sevee
SCRSIN
= || [
Sefe)
_Ta | Ta i Ta | Ta_

K 31. Deactivation Sequence

9.5 L£I9MKETFNFEUL
SYD8811 5% k528 N FHAE il 1 £L M R S A BRI R G o

9.5.1 £IIhkGIEE

SYD8811 ZLAME s fit 7 R G M7 LA B TR L0 A g, A = R B BAE1, A AT B
F /b8 i id Ry 8 LLAME 2 Y .

=  Flexible carrier frequency and duty cycle.

=  Flexible MARK and SPACE.

= Any IR remote control protocol.

=  Supported 8 commands message queue in the FIFO.

= [nterruptreport

FIFO —» IR Generator —#

B 32. IR RAERITHEEER
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NEC Zwhd:

1

L] L] L] (1]
H + Custom Custom H Data Data "

L] L] L] (1] L]

H Leader code H code code H code code W o SDpbit H

' E l ' E . l { B l ' E . l E ) l " :

' ' 8hits 8hits ' 8bits 8bits " '

] ‘ , " g , ' l » 1 '

[} :‘ [} ':I 30 94 D [}

H 9ms 4.5ms | 180 36 ms H 27 ms H : H

: 0.56 ms 48.94ms !

. .

H LSB MSB LSB MSB LSB MSB LSB MS B H

[} [}

. .

: Repeat :

L) U

< >

' 108 ms '

K] 33. NEC Zmh% e =
RCS Zwhth:

st | s2 | T f § §
StartBits Togi?le Custom code : Data code
) 5.334ms N 8.89ms N 10.668ms ” i
MSB LSB MSB LSB !
P Repeat S
114ms :

& 34. RC5 ZRABITEARR 2
9.5.2 4ISMEWES

SYD881 offer Infrared receivercan detect level change of infrared signal. When detect a level change, the receiver
wi || trigger an interrupt to report MCU t hat t he
algorism learning.

Enable_| L

I t0 t1 12 .
Infraredsignal ™ ™ ~
|

Interrupt [ LTkt
\Report to MCU
Duaration time| [\ “to ft1 [ t2] ||

Report to MCU
Level before chan [ I I

A
\i

Figure 35. IR Receiver
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10.0 iTAER

SYD8811QN48 QFN 6mmxémm 48-Pin Tape Reel 3K
SCREBIT P &

0.1 20180830 bR

1.0 20181008 BT QFN32 FE RHISE s

1.1 20190402 #h78 7816 Al IR #5747

1.2 20200423 MR QFN32 B JE X

SYDTEK BT E %G :  http://www.sydtek.com
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