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= TAE HCS-035 08¢ Al2|d a4l dA XMLt

Bluetooth Serial Port Profile 2 Generic Access Profile X2

o TAE 3 ATEYO 2HL

1

RHAX 7N HA 2 FAMoz 2REZX TA HA x|
1000 E{ 7}X| HH{2|X| MS (Line of Sight)

Point-to-Point 2 Point-to-Multipoint A|Z|KF &A1 X| &l
LZEQo dasfole XA

& CHHLE == SMA HUEE St 2/ L X2

# & Bluetooth Specification Version 2.0 0| &

F It5=: 2.4GHz ISM Band

Z£2{: Max 18 / Typical 16dBm (Class 1)

Received Sensitivity: better than —85dBm

3. DC 3.3V

Operation Temperature: -20 ~ 70 °C

Baud Rate: 1.2, 2.4, 4.8, 9.6, 19.2, 38.4, 57.6, 115.2Kbps and up to 3Mbps
UART 4I5S 2#: TTL 3.3V

Dimension: 13mm x 13mm x 1.6mm (LGA 36Pin)

1.3. T2H & Y

AeldEs ~ZEQ0{7F B E HCS-03
& oLt == Clo|E oLt
HCS-03 Shield CAN L& (15.0 x 27.7 x 2.5 (mm)) &= S& (17.8 x 17.8 x 2.5 (mm))

MIC ¥4 S5,FCC & CE ¢I& &3 X[
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1.5. &0

ANT
BlueCore
CSR
DFU
HandyPort
HCS

12C

LNA
MOQ

PA

PCM

PIO

SPI

TBD

UART
USB

1.6. 21X =

AN-2010-20 7Y

E 12 80 MY

nx
02

Antenna

CSRAS| SR FA & Al2|=
Cambridge Silicon Radio At
Device Firmware Upgrade
Cjol2e M AZ|HYEE MEF

HandyCore Serial

I-square-C

Low Noise Amplifier

Minimum Order Quantity

Power Amplifier

Pulse Code Modulation

Programmable Input Output

Serial Peripheral Interface2 HandyPort 4 &F Aloff =272
2t0|E{ & Flash M 22| Ct2E2E= St lE I 0|A

o
_l':_l

To Be Determined
Universal Asynchronous Receiver Transmitter

Universal Serial Bus

1. BlueCore4Databook, BC417143B-db-001Pg, Rev g, 2005. 07. 29, CSR
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2. StE9of +A

= oAM= HCS-032] =90 Atetol| t5to 7|= 2t ot

2.1. SIESN I

HCS-032 CSRA2| BCO4-External &2 HIEHSZ O|Fo{X 20, MY EZE, CHHLL ZE
QIE{H| 0| A, Crystal ¥ Flash M 22|22 FAELUCH QB O[A &, HCS-032 Alz|d &4l
2|5t UART, 2ZEQ|of & mzjo|ef MY S 2/st SPI 2 7|El Ho{E fISt PIO £EEE A
&t USB, PCM % 12C CHHO|AE ALEE X 25U ETH 8Mbits Flash M 222t

26MHz Crystal Z&t=|0{ A& Ct
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2.2. HCS-03 Pin-out & 2|zt

(151
2 x 2 ES Y
= - = =]
- = O | = (-
E o2 sdess=
T TP Q00«0 O
o o A o > 2O o oo
SPI_MOSI [_,, SPI_CSB
PIO8 GND
PIO9 UART_RX
PIO10 PCM_SYNC
PIO4 TOP PCM_IN
PIO11 UART_CTS
PIO2 USB_DN
AIO1 USB_DP
GND VDD_CORE
RE2zz3z23°S
»3852232%38%8 12
a m i
IIII I.II -
- o
(]
(]
1% 2-2 HCS-03 Pin-out
A I n 0
® LMNA
1T O
101
=W BCO4 EXT
=
L,
PA
X-TEL
L
< 13.0 >

a8l 2-3 HCS-03 2| &

2-2



HCS-03 A7 X[&AM
Application Note

2.3. Terminal Functions

AN-2010-20

st=9ol 74

# 2-1 Radio Function

Function Pin Name Pin No. | Direction Description
Radio ANT 36 0 RF connection to antenna
P100 33 0] Control output for external LNA
P101 32 0] Control output for external PA
H 2-2 Power Suppliers Function
Function Pin Name Pin No. | Direction Description
Power VCC_3.3V 31 I DC input voltage for operation
Suppliers POWER _VCC | 15 I DC input voltage for operation
VDD_CORE 19 0] Positive supply for internal digital circuit
GND 9,12,26 | N/A Ground
RESETB 10 I Reset if low. Input debounced so must be
low for >5ms to cause a reset
I 2-3 UART Interface
Function Pin Name Pin No. | Direction Description
UART UART_TXD 18 0] UART data output
Interface UART_RXD 25 I UART data input
UART_RTS 30 O UART Request To Send, active low
UART_CTS 22 I UART Clear To Send, active low
I 2-4 SPI Interface
Function Pin Name Pin No. | Direction Description
SPI SPI_CSB 27 I Chip select for Synchronous Serial
Interface Interface, active low
SPI_CLK 34 I SPI clock
SPI_MISO 35 (0] SPI data output
SPI_MOSI 1 I SPI data input

2-3
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H# 2-5PIO Interface

Function Pin Name Pin No. | Direction Description
PIO P102 7 I/0 Programmable input/output line
Interface P1O3 13 /0 Programmable input/output line

P104 5 110 Programmable input/output line
P10O5 14 110 Programmable input/output line
P106 17 I/0 Programmable input/output line
P1O7 16 I/0 Programmable input/output line
P108 2 I/0 Programmable input/output line
P109 3 I/0 Programmable input/output line
P1010 4 I/0 Programmable input/output line
P1O11 6 I/0 Programmable input/output line

¥ 2-6 Others

Function Pin Name Pin No. | Direction Description

PCM PCM_OUT 29 O Synchronous data output

Interface PCM_IN 23 I Synchronous data input
PCM_CLK 28 /0 Synchronous data clock
PCM_SYNC 24 110 Synchronous data sync

uUSB USB_DN 21 I/0 USB data minus

Interface USB_DP 20 I/0 USB plus

Others AIOO 11 110 General purpose analogue interface
AlO1 8 110 General purpose analogue interface

2-4
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2.4. HCS-03 Dimensions
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2.5. HCS-03 Land Pattern Recommendation
HCS-032] £22| Ground Land= Yt=EA| A|AE Ground®t MAZEHo=z AIDSHH HAZAEE
£ 3sfjof st SHE Land7t A|AE! Ground2t 22|ZH{LE LFOE Patterne 2 HAZAE A

ol= RF 450 AEHY = AEHCh

» 15.0 »
86 —>

2.9

% % |
[ lun)
m
[ =]
(Lo :
. Ty
(n 1] —
o i,
e i)
e T
e e [ ]
FIEATONET SNEETIEE
R R
o
(|
Y
— —

1% 2-5 HCS-03 Land Pattern
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2.6. HCS-03 Characteristics

= ZollM= HCS-032] S4of tisto] 7| =&

2.6.1. Electrical Characteristics

27 M 8

st=9ol 74

Absolute Maximum Ratings

Rating Min Max
MNE 22 -40°C +85C
=& =l 22 Hel -20°C +70C
=2t ™{:vee +3.0V +3.7V
M ol2| Terminal &t VCC -0.4V VCC + 0.4V
Recommended Operating Conditions

S&=EA Min Max
S 2% He -20°C +70°C
SAHY Hel:veC +3.0V +3.3V
SEMY Hel: POWER_VCC +3.0V +3.3V

2.6.2. Power Consumption

F 28 MRADE

Operation Mode Role

UART Rate

Average

Unit

Inquiring -

N/A

46

mA
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2.6.3. RF Characteristics
2.6.3.1. Transmitter

AN-2010-20

HCS-03 AA X[&AM
Application Note

SHds
Parameter Condition Min Typ Max Unit
Output Power Normal - 16 18 dBm
Power Density Normal 14 15 18 dBm
Power Control Normal8 2 4 8 dBm
Frequency Range Normal 2400 - 2483.5 | MHz
20dB Bandwidth Normal - 926 930 KHz
+2Mz - -35 -20 dBm
Adjacent Characteristics +3Mz - -45 -40 dBm
+4Mz - -50 -40 dBm
Modulation Characteristics AF 14y 160 165 170 KHz
AF20x 153 160 KHz
AF24,9 | AF1max 98 100 - %
Initial Carrier Frequency Tolerance Normal -20 2 20 KHz
One slot packet (DH1) -15 20 KHz
Carrier Frequency Drift Three slot packet (DH3) -15 20 KHz
Five slot packet (DH5) -15 20 KHz
2.6.3.2. Transceiver
# 2-10 S5ilds
Seilds
Parameter Condition Min Typ Max Unit
30MHz ~ 1MHz - - -36 | dBm
Out-of-Band Spurious Emissions 1GRz = 12.75GHz ; ; 40 dBm
1.8GHz ~ 5.3GHz - - -47 | dBm
5.1GHz ~ 5.3GHz - - -47 | dBm

2-8
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2.6.3.3. Receiver
E 2-11 tlds
SAMS
Parameter Condition Min Typ Max Unit
Single slot packets -85 -87 - dBm
Sensitivity Level
Multi slot packets -85 -87 - dBm
C/I co-channel = = 11 dB
C/ 1MHz(Adjacent channel selectivity) - - 0 dB
C/l Performance
C/|2MHZ(Adjacent channel selectivity) = = -30 dB
CllzBMHz(Adjacent channel selectivity) - = '40 dB
30MHz ~ 2000MHz -10 dBm
2000MHz ~ 2400MHz -27 dBm
Blocking Performance
2500MHz ~ 3000MHz -27 dBm
3000MHz ~ 12.75MHz -10 dBm
Intermodulation Performance N=5 -39 - dBm
Maximum Input Level -20 -17 dBm

2-9
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No text.
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3.1.2. PCB&OI|A] CHEf|Lt 2| X 2 Ground i x[oi| 2 AAH Options
3.1.2.1. F S|4}l W5I-BF-LS Type
PCB Atch 202 Hof| ote|Lirt 2[x[st oHHLE FH#oll GroundZt Hel gle &<

— 1 =

Top Bottom

0.4

0e

u

18 3-2W5I-BF-LSe| E=

3.1.2.2. F el W5I-BF-RS Type
PCB Attt 222 Hof oLzt @IxIst SHE|LE F8#oll GroundZ7t Hel gle ZS

—

Top Bottom

18 3-3W5I-BF-RS2| E%
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3.1.2.3. # et W5I-BF-LD Type
PCB AMEh 21Zof oHH|Lb7t @IX[5tD oLt 2E2Z0f GroundZt 27to|stH HAE A

Top Bottom

0.8 = 115

37

18 3-4 W5I-BF-LD2| &<

3.1.2.4. F el W5I-BF-RD Type
PCB &ttt 2E2Zof ot L7t @It oLt 2| Zof Ground”Zt =7tu|stH M E HE<

Top Bottom

o DR .
] -
- 4 ANTENNA || =
- NN NN NN NN 1
. =] 1 — 1
-~ 3

18 3-5W5I-BF-RD2| A<
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3.1.3. AH oAl

2 HolMz= & oL 22 S W5I-BF-RD282 0|-&¢h A A 2 of &l Ch

43 Land PAD,

o oHLE AlE,

SH=M: A|AE Ground,

d3: A3, =44 Dimension,

PCB: FR4, PCB S7: 1mm, 9L} Al Z: 0.8mm, L} A S 2} Ground AlO|

=:0.786

otz MAH <o ZHAEE otE|Lt ASTF SHE|L Padoll AZtez dZ = ofot St & 1 50

of &lofl UM AlS2f Ground Atole] ZFo| Fof w2l R100 2.7nH Inductor(SMD 1068)E

AFE3t0d FIHQl 50 oA 2 s oYUt 50 oA S I8t L oHE s=ze €g A
L] £ HCS-032 Ground Pad7t Z4105HA A|AE HMA|
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a8 3-6 & 2Lt Artwork Layout
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3.2. SMA HHYlE| Layout
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3.2.1. Shield CAN H&
HCS-032| Shield CAN2 Dimension 15.0 x 27.7 x 2.5 (mm) L& 2} Dimension 17.8 x 17.8 x 2.5

(mm) S&o| HI=EdCt

|

i

|

|

|

|

|

|

|

|

|

|
=

|

|

|
B

-

18 3-917.8x 17.8 x 2.5 (mm) S type Shield CAN
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HCS-03 A7 X[&AM AN-2010-20
Application Note

3.2.2. Shield CAN Layout & &
HCS-03 L& Shield CAN2| Layout2 & 3-6 £= 1
7| "igdct

S8 Shield CAN2| Layout2 ofzlff &1t Z&4cCh

AMA, SMT =& % Rework X|Z&

3-72| Artwork LayoutS ZEH115HA|

—

N

==

r’:\% "_l
=
==

L

L

————

13 3-10 HCS-03 S& Shield CAN Layout



AA, SMT 34d 2 Rework X AN-2010-20 HCS-03 AA X[&AM
Application Note

3.3. HCS-03 PCB MHAA| H3LI| 2 7=

3.3.1. HCS-03 22| Ground Land X 2|
PCB MH Al HCS-032| 22| Ground LandE AlAE MA Ground2l 22| EE= Pattern2
2 HZAl RF Mso x@xed £ &L Ch HCS-032] £242| Ground Land= HH=EA| X

7t AAE Groundoll HAEEE (Z2|=X REF) MASto{oF gt

10

| 25 =X

J

3.3.2. otH|L} FH
olE| L

FHo| 35 ZAH<£ RF 452 ASHAZ|= Ylol Euch e, etyLp FH

o
— —

o
I
hn -
i
rir
i
N

Al M7 =ojof B

3.3.3. 2tE|Lt 50 AMA

oL A2 MAE HIEA 50822 MAISto{of ok =B FIHAMel ofE ZAS 2ok
M2 Fzhll o == L ofE 32 dAJE 2estoh 508 AAA ALEEE JIEHEe

Coplanar Waveguide with Ground& AFE & C}.

MW
Fa-

-5

—_——— E —
h__{__ Er

|

18 3-11 Coplanar Waveguide with Ground IZ}2to|E{*

3.3.4. Bottom™ %! Top™Z M| st Mol M7

PCB2| BottomT™ollAl Top T2| CHELIZE fIX|eh BE20= offFAT 9= MEfE FXIsHok
fuich =, 38 3-19] BottomTol| 7|&2 &F55t0{ MASHoF & ct PCBZF Multi-layer?!
B LIt HEE = Top™ME M elst Ch2 ZE Layer= BottomT™z} S5t AA S

0{of Bti{Ct.

ok

3.3.5. A|[AH Ground EZ

£73|, PCB 7|Ho| 2ol A<o|= AlAE Ground?| Digital Signal®l Routing ¥ PCB Z7|
o Mt 52| folof 2lstod RFAEQ ZmHoA ofg] 7H2 XK= MAJL € It B®E
Hct o] d<ol= AlAEl GroundE Via Hole2 Sdll 2HS AZA|7 EL6| = 20|

ZdestHch 53], 508 M=z FHI ctEL 8 PCBE Via Hole2 &gt Ground 20|
H

A

' PCB 7|To| RX (e : FR4S ZS 2F 4.6), PCB F7(h), StEIL} A& Z(S) ¥ Fuls
(2400MHz) 4}, o|&el HEE 083510 Ground2t 215 AlO|2] F(W)2 5030 HFO

|
MAE = AEU C (http://www.rfdh.com/rfdb/cpwg.htm E 11 5HA|Z| HEZHL CF)
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HCS-03 A7 X[&AM AN-2010-20 AA, SMT 34d 2 Rework X
Application Note

3.4. SMT &4

3.4.1. Metal Mask Recommendation
® Pin Pad Size vs. Metal Mask Opening Size: 1 vs. 1

® Center Ground Opening Size: 2.9mm Square

® Metal Mask Thickness: 0.15mm 0|5}

13 3-12 HCS-03 Metal Mask
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AA, SMT 34 & Rework A& AN-2010-20

3.4.2. Reflow Profile

HCS-03 A4l X &AM

Application Note

Temp
(e)

Peak Temperature

—1 Rising zone Pre Heating zone

&

L 4

Melting zone

o

Time(sec)

18 3-13 HCS-03 Reflow Profile

Reflow Parameter

3-10

Pre Heating Zone

B Temp: 140 ~ 160°C
B Time: 75~ 100sec
Melting Zone

B Temp: Above 218°C
B Time: 30 ~ 50sec
Peak Temp Max: 260°C



HCS-03 A7 X|&A AN-2010-20 A, SMT 34 % Rework X|&l
Application Note

3.5. Rework X|Z!
3.5.1. Hot Gun X ZX|

Hot Gun2Z HCS-030 A& et &2 JistH & Aol 2|5t =LY 20l0f &
=

AUt w2tA Hot Gunoll 2|gh HCS-03 22 =8t

a8 3-14 Hot Gun & ZX|

3.5.2. Rework
HCS-032| Rework= HF=EA| QFP &8 AF235I0] HCS-030l =F ZstH

ne
of
1

o
M
Rl

8l 3-16 Rework & of
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AMA, SMT =& % Rework X|Z&

3.6. Package Information

AN-2010-20

HCS-032 ct32f 20| Trayol Packaging & Ul Ct.

® Tray Dimension: 13.5 x 31.5 x 7 (mm)

® 160ea/Tray

3.7. *=EH

=4

a
Ao
02
HT

HCS-03 A4l X &AM

Application Note

uff 7| x|
TzHS
g5 37| (mm) E T

HCS-03 ME with L CAN N/A N/A HCS-03-S-L
HCS-03 ¥ Z with S CAN N/A N/A HCS-03-S-S
HCS-03 with Chip Antenna & L CAN 13.5x31.5x7 Tray HCS-03-C-L
HCS-03 with Chip Antenna & S CAN 13.5x31.5x7 Tray HCS-03-C-S
HCS-03 with 1dB Antenna & L CAN 13.5x31.5x7 Tray HCS-03-E1-L
HCS-03 with 1dB Antenna & S CAN 13.5x31.5x7 Tray HCS-03-E1-S
HCS-03 with 2dB Antenna & L CAN 13.5x31.5x7 Tray HCS-03-E2-L
HCS-03 with 2dB Antenna & S CAN 13.5x31.5x7 Tray HCS-03-E2-S
HCS-03 with 4dB Antenna & L CAN 13.5x31.5x7 Tray HCS-03-E4-L
HCS-03 with 4dB Antenna & S CAN 13.5x31.5x7 Tray HCS-03-E4-S

MOQ: HCS-03-S 10ea 0|2|= 100ea

3.8. Contact Information
FASALHC Yol 2

Z7|= dgAl 2T ofRts 2024
Tel: 031-709-8900

Fax: 031-708-9455

E-mail

- Sales: sales@handywave.com

- Technical Support: support@handywave.com

Z 1| 0| X|: hittp://www.handywave.com
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HCS-03 M X|ZElA AN-2010-20 Reference Schematic
Application Note

HE 1, Reference Schematic
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Bill of Materials AN-2010-20 HCS-03 A4 X &AM
Application Note
HE 2. Bill of Materials
No Reference Parts Quantity Description
1 U1 HCS-03 1 Bluetooth Module
2 Q1 AZ1117-H-3.3TRE1 1 LDO Regulator
3 | Q2 MMBT3904 1 Transistor
4 D1 RB411D 1 DIODE
5 D2 BL-HG033-AV-TRB 1 LED
6 R1, R8 10K SMD 1608 2 Resistor
7 R2,R3,R4 100R SMD 1608 3 Resistor
8 R5,R6,R7 1.5K SMD 1608 3 Resistor
9 R9 330R SMD 1608 1 Resistor
10 | R10 390R SMD 1608 1 Resistor
11 | c1,c6 10uF/16V-TA 2 Condenser TANTAL (A SIZE)
12 | C2 100nF SMD 1608 1 Ceramic Capacitor
13 | C13 330pF SMD 1608 1 Ceramic Capacitor
14 | C7 100pF SMD 1608 1 Ceramic Capacitor
15 | c8 4.7uF/16V TA 1 Condenser TANTAL (A SIZE)
16 | C14 2.2uF/16V TA 1 Condenser TANTAL (A SIZE)
17 | 1 SMAW250-06 1 Signal CONNECTOR
18 | J2 5268-5P 1 SPI CONNECTOR
19 | J3 SMA-CON 1 Antenna Connector
20 PCB 1 PCB
21 Shield can 1




	1. 소개
	1.1. 주요특징 요약
	1.2. 주요사양 요약
	1.3. 주요제공 내역
	1.4. 개정 이력
	1.5. 용어
	1.6. 참고자료

	2. 하드웨어 구성
	2.1. 하드웨어 개요
	2.2. HCS-03 Pin-out 및 외관
	2.3. Terminal Functions
	2.4. HCS-03 Dimensions
	2.5. HCS-03 Land Pattern Recommendation
	2.6. HCS-03 Characteristics
	2.6.1. Electrical Characteristics
	2.6.2. Power Consumption
	2.6.3. RF Characteristics
	2.6.3.1. Transmitter
	2.6.3.2. Transceiver
	2.6.3.3. Receiver



	3. 설계, SMT 공정 및 Rework 지침
	3.1. 칩 안테나 Design
	3.1.1. 공통사항
	3.1.2. PCB상에서 안테나 위치 및 Ground 배치에 따른 설계 Options
	3.1.2.1. 칩 안테나 W5I-BF-LS Type
	3.1.2.2. 칩 안테나 W5I-BF-RS Type
	3.1.2.3. 칩 안테나 W5I-BF-LD Type
	3.1.2.4. 칩 안테나 W5I-BF-RD Type

	3.1.3. 설계 예시

	3.2. SMA 커넥터 Layout
	3.2.1. Shield CAN 정보
	3.2.2. Shield CAN Layout 정보

	3.3. HCS-03 PCB 설계시 범하기 쉬운 오류들
	3.3.1. HCS-03 중앙의 Ground Land 처리
	3.3.2. 안테나 주변의 금속 도체
	3.3.3. 안테나 50옴 설계
	3.3.4. Bottom면 및 Top면을 제외한 면의 설계
	3.3.5. 시스템 Ground 보강

	3.4. SMT 공정
	3.4.1. Metal Mask Recommendation
	3.4.2. Reflow Profile

	3.5. Rework 지침
	3.5.1. Hot Gun 작업금지
	3.5.2. Rework

	3.6. Package Information
	3.7. 주문정보
	3.8. Contact Information


