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OPL1000 CHAPTER ONE

1. #%%& ABSTRACT

OPL1000 2£ 7% Wi-Fi 802.11b & Bluetooth Smart ® s, EEESFFA 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 25E &M MM RIRIRIIFERI N A LIESH SoC, 1#1#t Wi-Fi 802.11b & Bluetooth

Smart® Z5& WA ARM® 32 bit MCU MIZIFMRRFT R, ROHEIHEM (oT) EMBHLN~R, [
FECEFEHINEZD, FIMINEEE, AU HRABBERELE, NRAToRME RS, FiEM
Sthf(Real-time) 151E, BHMEBME. HBINMEEMHUFIRE. RELIEEEBRTF SR L RES,
MATEERE. T/ T Bxt. EERMRELERKERR. EEE. SeeEEM. MEESE
gLl

v SRR FNANEK.

Wi-Fi + LE Baseband + Radio CPU Subsystem GPIO
N
LNA Rx Chain ADC SPI
ROM
. . Dual Core
iPA Tx Chain DAC Cortex-
CMO0/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
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_ | | _
| OPL1000 |
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| |
RF.OUT 8 | | 29 GPIO23
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VDD PA 9 | l 28 UART1_RTS_N/GPIO6
| |
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L e e e e e
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Figure 2. OPL1000 Pin Layout
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OPL1000 CHAPTER THREE

Pin Name Type Location Functional Description

VDDC1 P 1 Digital core power output

VDDQ P 2 Power supply for OTP programming

XTALI I 3 External crystal input pin

XTALO 0] 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 0] 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

SMPS_IND2 I 17 DC-DC switching regulator f eedback pin

SMPS_RF P 18 DC-DC switching regulator output

SMPS_CORE P 19 DC-DC switching regulator output

VDDC2 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' 10 23 General Purpose Input/Output

GPI03' 10 24 General Purpose Input/Output

GPI104' 10 25 General Purpose Input/Output

VDDO1 P 26 Chip 1/0 p ower supply
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OPL1000

&

CHAPTER THREE

Pin Name Type Location Functional Description
GPIO5' 10 27 General Purpose Input/Output
UART1 RTS_N/ 10 28 UART Request to Send (default) /
GPIO6' " 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/ 10 32 UART serial data receive (default) /
GPIO9' General Purpose Input/Output
I2C_SCL/ 10 33 I12C serial clock line (defa ult) /
GPIO10' General Purpose Input/Output
[2C_SDA/ 10 34 I12C serial data line (default) /
GPIO11' General Purpose Input/Output
VDDO2 35 Chip I/O p ower supply
SPIO_CS/ O 36 SPI Chip Select (default) /
GPIO12" General Purpose Input/Output
SPI0O_CLK/ 0] 37 SPI serial clock (default) /
GPI013' General Purpose Input/Output
SPI0_IO0 / 10 38 SPI input/output (default) /
GPIO14' General Purpose Input/Output
SPIO_IO1/ 10 39 SPI input/output (default) /
GPIO15' General Purpose Input/Output
SPIO_102/ 10 40 SPI input/output (default) /
GPIO16' General Purpose Input/Output
VDDC3 P 41 Digital core power supply
SPI0_103/ 10 42 SPI input/output (default) /
GPIO17' General Purpose Input/Output
VDDO3 P 43 Chip 1/0 p ower supply
GPI1018' 10 44 General Purpose Input/Ou tput
GPI019' 10 45 General Purpose Input/Output
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OPL1000 CHAPTER THREE

Pin Name Type Location Functional Description
GP1020' 10 46 General Purpose Input/Output
GPI021" 10 47 General Purpose Input/Output
GP1022' 10 48 General Purpose Input/Output
VSS P E-Pad Common Ground

tMultifunction pins. Please refer to the Pin Multiplexing Table below for the multifunction provided.
t BPI06 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. B RF CIRCUIT DESIGN

OPL1000 AR/ #AEAH, RRZKEES ICH RF_OUT (pin 8), T HAEBEE T BahEE/ 1 EUWNE

FFX (T/R switch) , ABRELIRTT, UXFHAENREA, H5E ¢« SHRBGE X STEERRRA.
TEX RFEIE R .

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 RF baseband e-Pad DC-DC switching regulator
-VSS_BAT PCB
PCB RF (via)
VSS (e Pad) VSS_BAT pin (via)
PCB DC-DC switching regulator

Figure 4. TR FL(Via)
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OPL1000 CHAPTER FIVE

2. PCBlayout Shielding cover

Figure 5. 41 fa#MEJy Shielding cover(Shorted to PCB GN\D)

. Copyright ©2020, Opulinks. All Rights Reserved.
PUlinks oPL1000-HDK &R, UG1-01-1.1

Cooﬁiﬁéﬂ?ﬁ




OPL1000 CHAPTER SIX

6. HIFRELMBIFEELR DC POWER TRACE LAYOUT
AND DECOUPLING

A PIREERITHIS R EZMERIEER, OPL1000 it A A3 =% aE DC-DC switching regulator & LDO

BEREREE, SHENEEERER, KIKRENEEEN. RERFEHAIMEBEBEIRE VDD_BAT (pin
15) MIANINEFBER R, FEXMAE, B AR DC-DC switching regulator B iiit#asE, 95T

1. RF SMPS_RF (pin 18) ME DCDC_IN (pin 5) LDO
VDD_RF (pin 6) RF VDD_PA (pin 9) PA
VDD_BAT
ATuFMOVA 0D =
I 8
269 vDD g
H j ® CVBAT
— B c23
T 4. TuFi1ov
—‘ XTAL32L = @ég Iayout ?%5&
sklalsle . F U1A
e | OPL1000
TOPL1000 Ky AR
RST Nl

VDD_PA
RF_GUT

1
)
-

Q<

%o8
=07
Co'm

OZ T
&U‘!U’!‘-ICD’qDl

-
<
=]
=]
o
Jj: o

XTALO
KTALI

ZAo © o

mmmmmmmmmmm

48

_40 |
_41]
45 | P
GPI
GPI
a7
—28 | GP
— | GPI
QF

37
38
39
43

Figure 6. RF LR B 1
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CHAPTER SIX

2. DC-DC switching regulator :SMPS_CORE (pin 19) VDDC2 (pin 20)
VDDC3 ( pin 41)

o
47uFMOV_ \|CE3  vDD g
L /1 N
— =
GPI00/Debug_TX
GPTOTTDebug_K
SPIO2TUARTO
sRiER2EEE BUCK &t
EECEOYRES
EEEFREFS
<<<488W=<
SS335°K w
o E wi= o
8558 ks
oood =l u
25 GO0 D)
57| GPIO4/ADC
~57-{ VDDO1 OP 0
55| GPIOS/ADC
TGPIOG
55| GPIO23/PWM
37| GRIOT/ADC
35 GPIO8/UART1
—33| GPIOS/UART1
571 GPIO10/SCL
—3z | GPIO11/SDA
—3§ | VDDO2 oo
—— GPIO12/CS0  ZHQ° | O o
_,OQS 85 @
DIOOnnd
000080RS
oo
SOOGS0
SR(B R IL
ol
IBINER
oo SN
ololo o
[*W =W =W o
oo oK
VDD
VDD -

Figure 7. RF HBIRELEE 2

VDD_BAT
SMPS_IND2 (pin 17)

3.  VDDO (pin 26, pin 35, pin 43) 10
4. Buck SMPS_IND1 (pin 16) L2

DC-DC switching regulator (

4.7uF/10V\ [CT
- s
&
4.7uF10V [ C69 VDD ] g
/1 1 hr
o
— o
GPIOO0
GPIO]
CPIOZ_ ST
GPTO3_VOS
= .
JRNRRRIRFCRPER
88083¢H859425
otooaR0 2290 2

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

R L2 ELNINKTEE R xR,
HREERBNFEARANEBER, REFACH, REHTEETKIEMERE, SIEFEHRK, EHE
SR IRIFES . RFEERRFERNNEBES, REFILNH, EARSEHEEUT.

a‘l‘ Hﬂlﬂl

b RS EFEE A VSS_BAT ##1T Layout
ISz [E]RE .

BRES VBAT HEMBE R EMEAFEAHTE—

VSS_VBAT

Figure 9. RF EERHEEK 3
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OPL1000 CHAPTER SEVEN

7. E&¥RFNINTE CRYSTAL & FLASH

7.1. @i

SHIRHEIE BT Internal RC OSC, 32.768 KHz &% 22 MHz , iREEAIERIF EEZ MR,
Crystal: 22HMZ {FHAIE S layout EL&MITHLF, C2 & C3 &R [E Y Crystal (0 ppm) =@M
Ak i Crystal BRI

(1) 22MHz  C Frequency tolerance: =10ppm . ESR<60 ohm . DL<100 uWw .
Insulation Resistance =500M ohm
(2) 32.768 KHz C Frequency tolerance: *20ppm . ESRS70K ohm . DL: 0.1 uW

22MHz+-10ppm

- Ji GND1 OUT —4L¢
XTA 2 &
L S T -

-3 ¥

Figure 10. RF iR 2§
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0PL1000 CHAPTER SEVEN
. . ]
7.2. Flash
X #+ 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]
— 02 g S0 HOLD g = uF:"I:"l o O +3V3
VDD_IO O—Ra’mf ) EVPE'D SCSKI [ GPIO14
= GD25Q80C
=>» Quad mode SPI
+3V3
U3
Shoi HT  _vec S —
—— S0 HOLD —
GPIO16 3|22 [ GRIO13
WP SCK |2 FETy
J__ GND Sl
= GD25Q80C

Figure 11. Flash Bz
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OPL1000 CHAPTER EIGHT

8. FXIEiRiEi+ DEVELOPMENT BOARD DESIGN

J3, pin17 !

AR R M
LA A TS I I 7 I )

PR

OPLIO00_A2_Mether
Yer:2.0

USB #&&[1] AT-command

Figure 12. [R#R 5 FHIR LK [E
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OPL1000 CHAPTER EIGHT

OPL1000 loT DevKit 2 Micro USB # 8 ORIERF LR, ZF AR USB IR TG X SEHRE mA
%, IREEEFR LIRS, B1F: AERR GPIO &M, flash ZIFEA UART Prg_TxX Rx B, Higft

flash ZIRE 1, GPIO. ADC. SPI 12C HFr[IEABIThEEIN T RET7/R, JKHLE (Bottom view) :

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 GPI021 pin 14 pin 14 |CHIP_EN
M3_DAT GPI1020 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 GP103 Yes MISO  |RxD
GPIO15 pin 8 i GP104 Yes CLK
GPIO14 pin 7 i Ex_5V
GPIO13 pin 6 i GND
Yes GPI012 pin 5 i GPIO5 Yes CS
GPIO11 pin 4 i GP106 Yes
GPIO10 pin 3 i GP1023
Yes GPIO9 pin 2 i GPIO7 Yes CS
GND pinl | usB |pin1 [GPIO8 Yes

Figure 13. BMuFC & AL E

£ 1: FlashZl3% UART_Prg & 0 Baud rate: 115200 bps, n, 8,1 .
E 2 BEMAERE, 5l GPIO2 AR EAN—AR GPIO 5 ADC. SPIZRZ UART.
3 3 : GP1018~23 can support high drive ¢ urrent 12mA/16mA.

3 4 : CHIP_ENXTR %] OPL1000 EN & & RST_NXTRZ| OPL1000 RST_NEH.
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OPL1000 CHAPTER NINE

9. JEWH/FiRESEHB K REFERENCE SCHEMATICS AND
PCB LAYOUT

I0 interface USB to UART Feset
=

WLTET BRI

ault RT3/CTS not used S s @iz

Module e weaT
7 11
! 2 e
E: E g 1 8
e us srmEoe =
1 —H e
e o vEaT
=N
e
|
- choz z
amo3 T
| w Ll ITM-D3FL amdis 2]
e Rt
+1| GFI4 Module e
] oz P
aP0s T e
= amoz oot o2 ]
aroT R —
me H
o
mosz 2,
T
@
f

Figure 14. [RIR&E B 1§
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OPL1000 CHAPTER NINE

FIRHREB D LHRERWINE, LUASEERES.

RARINER

Figure 15. R4 A B it
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OPL1000 CHAPTER NINE

L

OPL1000

—
=i
-
H
N

=l
Y 2 ,
2 g
oo & :
1: £ H
5T - i
=4 2 - - W
=i g
VEAT B &
]
e
-~
Ve v joeer - I
7 7 i} o i
i BE=
5 oo i | e
H 2 i £Hiot
B e ™ ol oy B T
m L St — L
£ | e »
£ = =
VEAT e 8 i PR
& g Ll

IE

voo_t_0rT o—1

Figure 16. FIR&FE BB
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OPL1000 CHAPTER NINE

OR EBHE#Z

Figure 17. FHR ki E& it

FE FHRFMRTERE, TP1 LA OR BB PEFEHE(Short) 1SR EIZEE AR A PCB Xk,
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OPL1000 CHAPTER TEN

10. hrEi&#aiEit PCB LAYER STACK-UP

EMI 4

PCB E ESXE BiHESR

F—E (0R) ETSHEGERFES&AEERESE | S5FEZERME 50 BREMEMEKX.
RF Xig#h & X E MBI 7L (Via) 2
FOEE.
HIREERE AN EX=EETL
& H VSS (EPAD) (I EiEEZE{HAF L
xR, MEXENEMTFLEIENE

£ FEMRRAEREENES %

ey = HEAE, AIEHEENESE

MR (KR) HEREENESL
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