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OPL1000 CHAPTER ONE

1. #%%& ABSTRACT

OPL1000 2 /& Wi-Fi 802.11b & Bluetooth Smart® Bk F, EEEA KA Wi-Fi & Bluetooth Smart

FTEMBEINFR, USHORR, B REIRER, RONIRIFRESHED, HRERHHIER
F, LUEHMOERAY, HARFFEHBRALEOEH.
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OPL1000 CHAPTER TWO

2. 5|5 INTRODUCTION

OPL1000 E=E &R SN RRIRIMFENRALETR SoC, 1&2# Wi-Fi 802.11b X Bluetooth

Smart® &A% ARM® 32 bit MCU MEARS R, ROHEYEM (oT) EMESHUN~R, [
MEEFEMIEED, THSMHINEEE, BUOTRBBERELE, NATSHMERS, Higf
Schf(Real-time) ¥5#%, EENEBME. HENEERTLSETEE. RESIIERMETF 2T L RE,
MAFTEaERE, Tl/TT Baitk. SERMIRELEGKN ARG, EEE), SealN, FEESHK
il

. SR ZRBRER.

Wi-Fi + LE Baseband + Radio CPU Subsystem GPIO
N
LNA|| RxChain || ADC SP]
ROM
. . Dual Core
iPA Tx Chain DAC Cortex-
CM0/CM3 UART
WLAN 802.11b + LE 5.0 BB RAM
12C
OTP
Timer Crypto Engine PMU DC/DC
Always ON PWM
Debug Clock Generation and Control Analog

Figure 1. Block Diagram
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OPL1000 CHAPTER THREE

3. WHERBIIENSIhEEMAR CHIP PIN DEFINITION
AND FUNCTIONAL DESCRIPTION

T
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|
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| |
DCDCIN 5 ! ! 32 UART1_RXD/GPIO9
| |
VDD RF 6 ' ! 31 UART1_TXD/GPIOS
| OPL1000 |
GND 7 : , 30 UART1_CTS_N/GPIO7
| |
RF.OUT 8 ! | 29 GPI023
| |
VDD PA 9 | | 28 UART1_RTS_N/GPIO6
| |
RST N 10 l VSs i 27 GPIO5
L e
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Figure 2. OPL1000 Pin Layout
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CHAPTER THREE

OPL1000

&

FEERI

Pin Name Type Location Functional Description

VDDC P 1 Digital core power output

VDDQ P 2 Power supply for OTP programming

XTALI I 3 External crystal input pin

XTALO 0O 4 External crystal output pin

DCDC_IN P 5 Analog LDO supply input

VDD_RF P 6 RF LDO output. Connects with external capacitor to
ground.

GND P 7 Ground

RF_OUT 10 8 RF input/output with on-chip T/R switch

VDD_PA P 9 PA power supply with external capacitor

RST_N I 10 Reset input signal - low active

EN I 11 Enable input signal - high active

XTAL32KO O 12 External 32K crystal output pin

XTAL32KI I 13 External 32K crystal input pin

VSS_BAT G 14 DC-DC switching regulator Ground

VDD_BAT P 15 Power supply

SMPS_IND1 P 16 DC-DC switching regulator inductor pin

FB [ 17 DC-DC switching regulator feedback pin

SMPS_RF P 18 DC-DC switching regulator output

SMPS_CORE P 19 DC-DC switching regulator output

VDD P 20 Digital core power

APS_DBG_UART_TX/ 10 21 APS UART serial data transmit
GPIOO'

APS_DBG_UART_RX/ 10 22 APS UART serial data receive
GpIO1'

GPIO2' [0 23 General Purpose Input/Output
GPIO3' 10 24 General Purpose Input/Output
GPI04' [0 25 General Purpose Input/Output
VDDO P 26 Chip 1/O power supply
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OPL1000

&

CHAPTER THREE

Pin Name Type Location Functional Description
GPIOS' 10 27 General Purpose Input/Output
UART1_RTS_N/ [e] 28 UART Request to Send (default) /
GPI06" General Purpose Input/Output
GP1023' 10 29 General Purpose Input/Output
UART1_CTS_N/ 10 30 UART Clear to Send (default) /
GPIO7' General Purpose Input/Output
UART1_TXD / 10 31 UART serial data transmit (default) /
GPIO8' General Purpose Input/Output
UART1_RXD / [e] 32 UART serial data receive (default) /
GPIO9' General Purpose Input/Output
[2C_SCL/ [e] 33 |2C serial clock line (default) /
GPIO10' General Purpose Input/Output
[2C_SDA/ [e] 34 |2C serial data line (default) /
GPIO11' General Purpose Input/Output
VDDO P 35 Chip 1/0 power supply
SPI0O_CS/ O 36 SPI Chip Select (default) /
GPIO12' General Purpose Input/Output
SPI0_CLK / 0O 37 SPI serial clock (default) /
GPIO13' General Purpose Input/Output
SPI10_IO0 / [e] 38 SPI input/output (default) /
GPIO14' General Purpose Input/Output
SPIO_IO1/ 10 39 SPl input/output (default) /
GPIO15' General Purpose Input/Output
SPI0_102 / 10 40 SPI input/output (default) /
GPIO16' General Purpose Input/Output
VDD P 41 Digital core power supply
SPIO_IO3/ 10 42 SPI input/output (default) /
GPIO17' General Purpose Input/Output
VDDO P 43 Chip 1/O power supply
GPIO18' 10 44 General Purpose Input/Output
GPIO19' [0) 45 General Purpose Input/Output
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OPL1000 CHAPTER THREE

Pin Name Type Location Functional Description
GPI020' 10 46 General Purpose Input/Output
GP1021' 10 47 General Purpose Input/Output
GP1022' 10 48 General Purpose Input/Output
VSS P E-Pad Common Ground

t Multifunction pins. Please refer to the Pin Multiplexing Table below for the multifunction provided.
tt GPIO6 is part of the chip mode strapping pins; it is highly recommended that this pin is used as an output pin to avoid affect the normal mode

operation
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OPL1000 CHAPTER FOUR

4. HiSmE &I RF CIRCUIT DESIGN

OPL1000 £ AR #eA -, BRZEZEE] IC K RF_OUT (pin 8), HHAIEES T Bahfkik/fZIEXNE

FFx (T/R switch), XBRELIRTT, UXHAENREA, H5F "THEGEXSTEERR HhA.
TE RF Zil B8 It.

U1A

OPL1000
- CN1
jm———— % GND1
IN
:g : 21 Gnp2
s wme=eeoooooomoee - | 5_ 8 n IPEX
: ] I 1o~ 2
- I RF match T
R ! LI 1
3 | R4 OR . 118 "
= T VN : : a :
| 6 ] ©
5 118 S I e I 2 ua
EN | - , 1o !
:23— Il _g ------ -2‘(_!)-' :‘g =jC
1 5 2 »
=< = . | IFA
- - - -

Figure 3. RF &I B Bi& it
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OPL1000 CHAPTER FIVE

5. ¥EH[Xi GROUND PLANES

1. OPL1000 #1455 7 RF #l baseband B9 e-Pad - DC-DC switching regulator EREEIRERAOEE
HiflS-VSS_BAT RANEZOMNZEMEE - BES PCB $—EERIEE  FIKREBEMRAAER -
£ PCB B9 RF E3p B E ARSI, (via) - BEITHI BB RORIERSTEYRIEK - Tx
= VSS (e-Pad) FBEEES VSS_BAT pin BE¥EIEH - NI fL (via) EBHREE—E  EIIB
BFBrlE PCB EHIESLSHBESEZEERINES - BIREBIE K DC-DC switching regulator
HREBE - WIERAGNRIRER  MAEERSRER -

Figure 4. TR FL(Via)
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OPL1000 CHAPTER FIVE

2. PCB layout E3&70 Shielding cover BN S Ml 2SR B TMHNAKEEER - ALLHISSSB
eI - FERSAGNRTIES - BRNENETEFRRELERKS - ARNEES =%
FHHNHMESSMAY - FENRHE THER T EZREE -

Figure 5. £ fa4MEJy Shielding cover (Shorted to PCB GND)
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OPL1000 CHAPTER SIX

6. HIREZMEIEXEHE DC POWER TRACE LAYOUT
AND DECOUPLING

F PARBESRITHIS R 7E & F24E1ER, OPL1000 i/ AEEXaE DC-DC switching regulator & LDO

BEREHREE, SHEREERIRESR, REREERBN. REEFHIMNIBEMEIER VDD_BAT (pin
15) A ERBE R, FEEEREE, BiEBHA A DC-DC switching requlator Bifit#ss, 93T

1. RF BREZ# : )X SMPS_RF (pin 18) LB ELAREMHEAREA DCDC_IN (pin 5) - #& LDO R
VDD_RF (pin 6) IIERBEAEME RF FIEEIR - 1L VDD_PA (pin 9) 2 PA THERMASRHERSE
)R - B2 VDD_BAT [BEE - FMEBES °

I
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BRL1608T4R7M

I
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S 3 j cn

T 4.TuF10v
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U1A

<l oo 0|0

SR | OPL1000

BEA layout i

21
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cEtkgg,e2aid b

(=R P >
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Figure 6. RF ELiRHLES 1

. Copyright ©2020, Opulinks. All Rights Reserved.
pulinks opL1000-HDK 3 &P UG1-01-1

COOBEZ%#S#&




OPL1000

pulinks opL1000-HDK 7% UG1-01-1

@Eéﬂ&

CHAPTER SIX

2. W& . i) DC-DC switching regulator: SMPS_CORE (pin 19) £4
1B#ZE VDD (pin 41) DUREIRE -

1 VDD (pin 20) &£EERBER

o
47uFMOV_ \|CE3  vDD g
E
L /1 ]
_ = |
GPI00/Debug_TX
GPTOTTDebug_K
SPTOTUARTO
RN FRIZE=F BUCKEE“HEl
EE;E SR8 o
S S
crziaflz REsiRE
S5533I5°%
HA = wi= o
8558 dbs
oood = u
25 cood P
55 | GPIO4/ADC
= ghow OPLT00
—2g | GPIOS/ADC
Sg | GPIOE ENANANANSN R U —
—3p | GPIOZ3/PWM
—31 | GPIO7/ADC
35| GPIO&/UART1
551 GPIO9/UART1
34| GPIOI0/SCL (e i een dfendee 00 SUEEEEEEEE
S cepPoivsba | EEreN) U
—3§ | VDDO2 oo
— GPIO12/CS 0 QG)OD (=
_IOQS 8 @
c==E8VE © S
IV Ooond
99998989 ..........
cocoooo
QOOO>0>4
SBBRFERIF
wf
{ 1| |2
olelop!| S
ce|e ol
[*W =W =W o
[olis] Sl
VDD
VDD -

Figure 7. RF BB X 2

VDDO (pin 26, p|n 35, pin43) & 10 NEEAEIR - & VDD_BAT E&E

4.  Buck EiEHaRE48 SMPS_INDI (pin 16) 88 L2 | FB (pin 17) -
&I/ N\ - DC-DC switching regulator &t ER B AE SR EEEN
2Z1HE -

BRUERSE
[T(#AE YY) -

IR
hR Bl 55

4.7uFM1OV | CZ
= s
| &
4.7uF/10v | 69 VDD ] S
/1 4 hr
o
= @
GPIO0
GPIO]
PO IMST
GPTO3_MOS
=N "
JRNRRRIRFCRPER
88083¢H859425
otooaR0 2290 2

Figure 8. Buck B iftsk a5 iR HLER
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OPL1000 CHAPTER SIX

R L2 ELNMATEE R &RERRE.
RRERENEARANEBES, REFAELH, EEBERIKEMER, SIEFERE, ENE
SMNNRIRIAEE . RF BRIRERERER/NINEBRS, REFEETH, AFSEREBNT,

BRES VBAT LR R EMERIEHTE—

a‘l‘ Hﬂlﬂl

RS EREME A VSS_BAT, 7Ei#{T Layout
v RVAETf8

VSS_VBAT

Figure 9. RF EERHEEK 3
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OPL1000 CHAPTER SEVEN

7. E&¥RFNINTE CRYSTAL & FLASH

7.1. @i

WA RHE BB T: Internal RC OSC, 32.768 KHz & 22 MHz, REEREIFIGEER N R FMEE,
Crystal: 22HMZ £ R A layout ELBE#LF, C2 K C3 AR #AY Crystal (0 ppm) M~ @M
ik, EiY Crystal BhEMA&IN T

(1) 22MHz = Frequency tolerance: £10ppm. ESR<60 ohm. DL<100 uW.,
Insulation Resistance=500M ohm
(2) 32.768 KHz = Frequency tolerance: =20ppm. ESR<70K ohm. DL: 0.1 uW

22MHz+-10ppm

I 41 GNp1 out

A 1N w2
-3 ¥

Figure 10. RF iR 2§
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OPL1000 CHAPTER SEVEN

= ]
7.2. Flash
% #F 4-bit (single mode) & 6-bit (quad mode) flash #&it

Reference design schematic:
=> Single mode SPI

+3v3
U3
GPIO12 1 = 8
- TS VCC
SPI01 (9]
SHIOTS o7 g so  FoLD g o3 ff,"m o L O +3V3
VDD_IO O—Ra’mf ) EVPE'D SCSKI [ GPIO14
= GD25Q80C
=>» Quad mode SPI
+3V3
U3
Shoi HT  _vec S —
TRIOTE 3122 HOLD I3 ciae]k!
WP SCK |2 FETy
J_—GND Sl
= GD25Q80C

Figure 11. Flash B
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OPL1000 CHAPTER EIGHT

8. FXIEiRiEi+ DEVELOPMENT BOARD DESIGN

R

;l -. 5> " ne. b K SV ¢

J3, pin17

12, pin17

S L ERARRARARAAN SN

|

USB &[] AT-command

Figure 12. [RHR 5 FHR LK E

OPL1000 |oT DevKit #2#t Micro USB 4 & ORERF 4R, ZFAIEZEMER USB HRIRITFE M e @ mIT
%, RUELEF LRSS, S1F: TIEHAMN GPIO Ei. flash ZIH UART_Prg_Tx K& Rx &Eil. Higft

flash ZIRE M, GPIO. ADC. SPI. 12C FRIERMINEEIN TR, KILE (Bottom view):
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OPL1000 CHAPTER EIGHT

ICE Mode Pin Name |Pin No Pin Name Flash Prg
GND pin 17 pin 17 |[GND
Yes GP1022 pin 16 pin 16 [+3V
GND pin 15 pin 15 [GND
M3_CLK GPIO21 pin 14 pin 14 [CHIP_EN
M3_DAT GPIO20 pin 13 pin 13 [RST_N
MO_DAT GPIO19 pin 12 pin 12 [GPIOO(REV) UART_Prg_Tx
MO_CLK GPIO18 pin 11 pin 11 [GPIOT(REV) UART_Prg_Rx
SDA Yes GPIO17 pin 10 pin 10 [GPIO2 Yes MOSI TxD
SCLK Yes GPIO16 pin 9 i GPIO3 Yes MISO RxD
GPIO15 pin 8 i GP104 Yes CLK
GPIO14 pin 7 i Ex_5V
GPIO13 pin 6 i GND
Yes GPIO12 pin 5 i GPIO5 Yes CS
GPIO11 pin 4 i GPIO6 Yes
GPIO10 pin 3 i GP1023
Yes GPIO9 pin 2 i GP107 Yes cs
GND pinl | USB |pin1 [GPIO8 Yes

Figure 13. BMuFC & AL E

7 1: Flash ZlI5% UART_Prg & Baud rate: 115200 bps, n, 8,1.
E 2 B ERAERM, a0 GPIO2 "% EA—M& GPIO 3¢ ADC. SPI g2 UART.
7 3:GPIO18~23 can support high drive current 12mA/16mA.

7 4 CHIP_EN 53z %) OPL1000 EN &A% RST_N 3f %) OPL1000 RST_N &
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OPL1000 CHAPTER NINE

9. KR/ FiHS£8BE REFERENCE SCHEMATICS
AND PCB LAYOUT
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Figure 14. JRIRS £ I
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OPL1000 CHAPTER NINE

FIRHREB D LHRERWINE, LUASEERES.
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0PL1000 CHAPTER NINE

L 1 3 | )
22F50WDNL Y g
7 =
§ " "
% 1 T VBAT
&
o
- heador 1201
7 CHLF.@V“]D o : L
@ g . i3
i— Short for testing
cripd — e VODIO
apios :
. - o
GPIos a1
Grios
GPIC23
o ggig OPL1000AL M
3 a
apo1 : o s 2
= GPIOT1 QspFuL0pREN ¢ & L
caion D002 AniZR4CHz
GRID2 1
VoD 0 0—4 - [(E 1 csion
! P——
7 A
(=3
—3}
0. uF'BﬁI
| s
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pulinkskF—
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BEZEfHE q | b r-,," )l
H Ty, Coanber 12, XHE TEhest Z of Z

Figure 16. FIRESE B
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0PL1000 CHAPTER NINE

;__,‘_,__7_ !

OR EfEE#Z = e e

Figure 17. FiRER E&it+

SE: FRTMIRSERIE, TP1 1M OR e FRGHE(Short) ¥4 AT B AR LA PCB K.
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OPL1000 CHAPTER TEN

10. hrEiE#aiEit PCB LAYER STACK-UP

RTFTEH EMIRBIFTK - RRELXFUEEEZF R 4 BWRERs - HEABRBN NRAR:

PCB B =538 BITER

F—E (E) BETHEGRRFESEAKEEESE o S5F_ERE S50 BEMEREKX.
® RF XiGHmEA=EHIZMTFL (Via) Z
FHE.
o HEXBHEAMEARESHEMIETL
® %K VSS (E-PAD) i BiEBERAF L
xR, HEXENEMITFLEIENE

BZR ERMEERAEHLENESL
BZR BiRAE, TERENESLK
ZME (KR RRRHEENESLk
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