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1 EHEANH

AR, PEUFENL (DUT) AErIACE S5 T Lo i B TR P25

Wi e B Z AN CAnfE R&S®CMWrun #il CMWERIIAD AT LLd i T3l il

RN DUT f8tnS 8. ASCE GHBAYEFNL (DUT) il S54RI 75 4%
Lo TX PulAn RXIWGE, T PhBh i TRE i 5e s SF32LB55x/58x/56x/52x Z 51t i 1]

WAL, LRI CMWS500 il
DU 75 HE 5 20 R B

1) HEfF

AN NN

v

2) B

v

BLE A7 H J5 € AR, i A 228 DORZRIBGERE, — B BLE 520

A 1-1

ZEIMAX

BMEENL (DUT, fE—3 Rk NEUT)
Windows PC

USB# #i M4k

S [ il 2

BT HE (W SiFli Trace T.H)

PC

£0 N
(User_bin, &3S < MLET)

DUT
(Mis &)

£ (HCI&<) RXRF TX

RF

£RM{

BT {52 WHAM BLE f54WHAXAAET, BT 15MNAR] DIAT S8 HEH2RAL,

% 1-1

— B BT (54044 1-2.
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0 Dl!T
(User_bin, JHRBIESMLEL) — ) (i)

PC RF

---------- EER (WASH) -----------> V=% L%

& 1-2
2 AL
21 TEHEL

1. DUTIER A 514k

HOIHLL TS, AFHE 58 0®E: VBAT, GND, UART1 TX/RX,
2. A HER SR O R

AERSH UARTY SIEFAEEZR S, BARN R RINE 1

=1
SF32LB | SF32LB | SF32LB | SF32LB | SF32LB | SF32LB
SIHBFR
551 555&557 56xU 56xV 58x 52x

UART1

.y PA17 PA34 PA17 PA34 PA32 PA19
UART1

RX PA18 PA30 PA18 PA30 PA31 PA18

7H: SF32LB52x NfiH52% %1, SF32LB58x%K /N A58% 7%, SF32LB56xUNQFNEf
A (UNSF32LB563) , SF32LB56xV ABGAH % (U1SF32LB567) -

FREi5: DUTH) UARTY SEB:El b, JITREE SIS, RF @it
HAERESISIN L, T RF YRS (BLES AR, 7 20 AR 25 9 e s
ML)



2.2

DUT#EABLEM AR

1) % DUT L, #f& DUT W] IEW ML
2) {ESCBESE (ANE DUT JEARHR), A USBZ%4: DUT 1) UART1 Frffii s
3) HHEMOTHA (41 SiFli_Tracel T.H) %5 DUT kKi% Finshfs4 bt_cm uart_dut;
4) HBHOTHEFTECH “HEX” o, M3 04 OE 04 XX 03 0C 00 [[HIE F/xDUT

FDHE AR ] 2-1;

5) fEHROTHRL, Wit HiEs:,

6) CHEEER M _EUSBL IR LRI (BIDUTHUART 18 USBLIE 2%

MO

-

il | ]}

2.3

1.

2.

HL L

3.
4.

DUTHABTIR AR

COmLs wooooo | x| B #Z @R @ET IR v (0528007 DFront. KISE(S LocEli
01-26 12:26:15:374 0D 0D DA 6B 31 38 37 35 33 33 6D 20 62 74 &F 72
D1-26 12:26:15:374 74 5F 64 65 76 60 63 65 2 75 72 63 3A 20 55 B2
D1-26 12:26:15:376 43 20 73 63 61 6F 206D 6F 64 65 3A 33 0D 0D OA
D1-26 12:26:17:167 TH:bt_om nart_dut
01-26 12:28:17:172 62 74 BF 63 60 20 75 61 72 74 6F 64 75 74 O Ok
01-26 12:28:17:177 D 73 60 20 2F 3E 0D OA 6D 73 68 20 2F 3F
D1-26 12:26:17:187 6B 32 34 35 30 37 30 5D 20 62 74 &1 70 70 &F &7
D1-26 12:26:17:159 65 3A 20 3C 30 20 57 72 69 74 65 20 73 63 61 6F
D1-26 12:26:17:189 20 65 6E 61 62 60 65 20 73 75 63 63 65 73 73 0D
01-P6 12:26:17:190  OA OD OD OA 6B 32 34 38 31 31 32 5D 20 62 74 61
01-26 12:26:17:190 70 70 6F 67 65 3A 20 3C 3C 20 65 6F 62 20 44 55
D1-26 12:26:17:191 54 20 60 6F 64 65 20 3A 20 33 0D OA 0D OD OA 5B
D1-26 12:26:17:191 32 34 35 31 33 35 6D 20 62 74 61 70 70 5F 67 €5
D1-P6 12:26:17:192  3A 20 3C 3C 20 53 63 61 6F 20 6D 6F 64 65 3A 20
01-26 12:26:17:192 33 OD OA OD OD OA 5B 32 34 38 31 55 33 5D 20 &2
01-26 12:26:17:193 74 61 70 70 6F 67 65 3A 20 3C 3C 20 20 20 20 20
D1-26 12:26:17:194 20 20 20 20 20 20 20 48 6E 71 75 69 72 79 20 73
D1-26 12:26:17:194 63 61 6E 20 65 6E 62 64 2F OD DA 3C 3C 20 20 20
D1-P6 12:26:17:195 20 20 20 20 20 20 20 20 20 5O 61 &7 65 20 73 63
01-26 12:26:17:195 61 6F 20 65 6E 62 64 PE O OA 0D O OA 5B 32 34
01-26 12:26:17:196 38 31 38 34 5D 20 41 50 50 2E 55 49 3A 20 42 54
D1-26 12:26:17:196  GF 41 50 50 3A 20 42 54 EF 45 56 45 4E 54 EF 53
D1-26 12:26:17:197 43 41 4E 5F 45 4E 42 EF 43 46 4D 0 O OA 5F 32
D1-P6 12:26:17:195 34 38 32 30 32 60 20 62 74 EF 72 74 5F 64 65 76
D1-P6 12:26:17:195 €9 63 65 2 75 72 63 34 20 55 52 43 20 73 63 61
01-26 12:26:17:199 _AE 20 AILAF Fd A5 34 33 0 0D OA
D1-26 12:26:15:276 | 04 OF 04 06 03 OC 00

& 2-1

75 DUT L, #iffk DUT ®IIEHJFFHL, Wi DUT 243t NT BLE il
KR FHEYL DUT T EBEIFHL.
EFE B S (ANE DUT #EAKAR), i USBZkiZER: DUT K UART1 |

FHEE O T H (o SiFli_Tracel T.H) % DUT/Ki%Finshfi4 bt_cm dut;
'% DI,E\‘“

A=)

TAT

MY

7~ %] Write scan enable success [R5 %7~ DUT
IR R, T User binexfg Hitblog, FARIE WA 2-2;
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[N SN N TS LULEL_ S LEP ., L, L, L, L

01-19 11:10:17:518 TX: bt_cm dut

01-19 11:10:17:535  bt_cm dut

01-19 11:10:17:637  msh />

01-1% 11:10:17:538 msh />[129819] btapp_sze: << Write scan enable success
01-1% 11:10:17:533 [129525] btapp_gze: << enb DUT mode © 3

01-12 11:10:17:638 [129836] btapp_ge: << Scan mode: 3

D1-1% 11:10:17:540 [129840] btapp_ge: << Inquiry scan enhd
01-19 11:10:17:641 (<4 Page scan enbd

01-19 11:10:17:541 [129849] AFF. UL: BT_APF: BT_EVENT_SCAN_EME_CFM

D1-1% 11:10:17:542 [129853] bt rt device.wre: UEC szcan mode:S

01-19 11:10:21:406  basic_step:0, 0.00,0. 00

01-19 11:10:21:413  totsl_step:0,0.00,0.00,0

01-1% 11:10:22:206  basic_step:0,0.00,0.00

01-19 11:10:22:211 total_step:0,0.00,0.00,1

D1-19 11:10:23:264 [181467] APF. FWE. FM: fzm:Cur [GUI_STATE_ACTIVE], Action[GUI_FM_ACTION_SLEEF]

2-2



3 BIfE4ER

3.1

ERERRE

FELEMA B IX /2 | 7403 [SIGNAL GENY J:4% R ibdisl, Wil 3-1, mfLlgt
N B R £ S H

A% Bluetooth signaling #ifs 3-2, # A% Bluetooth {54 ¥ & FL1;
HANEAS KRB REATLLES  Bluetooth signaling ERil N OFF KPRASWE 3-3;
B 5t [ Bluetooth signaling ] 7 x5 % 8 X 1) [ON/OFF Y T3, sl 3-4
o AXERFEAR B E T8

e T —

,D fi

- [EEEE s




HCI

& 3-3

S|X Biuetooth

—40.00 dBm

30.00 dBm

37 byte(s)

|Bluetooth
Signaling
off




Bluetooth

Connection Status RF Test
CMW (Master) @ Burst Type Low Energy
R Power - PHY |LE1M
EUT Control
; RF Setup
HW Interface |USB to RS232 adapter hd Rx/Tx (EUT)
EUT Comm Protocal ~ |HCI Zl8channel 19
Yirtual COM Port None [J Frequency 2440.0 MHz
Baud Rate 1000000 | T Level (Ch) -40.00 dBm
Stop Bits 1 ~v| Exp. Nom. Power 30.00 dBm
Parity |None | jAute Ranging: |
Protocal [None d| |s3'ilﬂy 'I;x A .s':
Autoreset EUT 7 = 9'::'. - i ".I;F ':‘HY —
Use BR/EDR Settings | S e [RF_PHY_TestRe
Payload Length 37 byte(s)
Pattern Type  |PRBS9
Event Log E .
19:43:10.765@Pin code is set to 0000
19:43:10.546 @Hardware setup complete
11:22:20.875 @ Signaliing off - : o
11:22:20.562 €L og Files uploading to LogDump2 2- e Ft
11:22:20.453 @Port closed anaung
11:22:15.437 @ CMW->FLIT: Fnd Test L_ON

B 3-4

B IBLEES &R

BLE {54 MRAAFn 4 1-1, ALl 7 i & MA2 H

1) 1 Bluetooth signaling Ftifii ity [EUT Control] , H I A EHER 3-5
HATHCE : P HW Interface vy USB to RS232 adapter , i%#% Baud Rate iy
1000000 , Burst Type i Low Energy , i & 7% 46 A\ Virtual COM port
AUSER



Bluetooth

nnection Statu General Setup 0
Connection Status ; Operating Mode | |RF Test E
CMW (Master) @ Burst Type Low Energy |
RxPower L PHY LE1M ]
EUT Control g
HW.‘l:htefféce |USB to RS232 adapter et RxTx EUT)

EUT Comm Pratacol HCI Channel 19

Virtual COM Part None. B ,Frgguqn;y 2440.0 MHz
Baud Rate [[1000000 "] ‘T Level (CMW) -40.00 dBm |
Stop Bits 1 ~| Exp. Nom. Pawer 30.00 dBm
Périiy INone R

Protocal [None | i —

Adtoresst EUT lgnal Characteristics

Packet Type |RF_PHY_TestRef

Use BR/EDR Settings | )
; ng}oad: Length 37 byte(s)

Event Log

19:46:13.202@Pin code is set to 0000
19:46:12.983 @Hardware setup complete
19:46:11.218 @sSignalling off
190:46:10.905 Loy Files uploading to LogDumps DidcEaon
19:45:57.936 @Port closed =inating
19:45:50.780 @BCMW->FUIT: Resaf LON ]

& 35

2) 4 DUT ) UART1 (ARG HESHUARTISEER 1) EHERIZEN{Y - ¢ DUT
CREAM AL, User_bin BEATTZHEEE —575) , DUTHS AR Lk 44 2
ZEMAX ) RF %1, BRI EE ¥ T % Bluetooth signaling X284 E S il 21 & 11
, KB s DR B 3-6,

3)  AXFERHBNE D)5, i 7R [connection check , 3S/A A4 e #H!,
{7~ LE comm test passed riii OK , NIAEHAT HBIETF-hER, XA &R
T BRI AT DA B B4 P



General Setup
Connection Status Operating Mode  |RF Test
CMW (Master) @ Burst Type Low Energy
R Power e PHY ILE1 M
EUT Control
RF Setu
VY Interface USB to RS232 adapter ﬂ|| i R/Tx (EUT)
EUT Comm Pratacol HCI | lChan’neI 19 Go to
Virtual COM Port coms | Frequency 2440.0 MHz
Baud Rate 1000000 | Tx Level (CMW) -40.00 dBm |
Stop Bits 1 ~v| Exp. Nom. Power 30.00 dBm
Parity |None ~| AutoRanging ™
Protocol [None =l Is);ny .I;xCh " .:
Autoreset EUT v Pgl:(av - e eI;F I:SHY s 2
Use BR/EDR Settings | S e [RF_PHY_TestRe Ll
Payload Length 37 byte(s)
Pattern Type  |PRBS9 =l
Event Log E .
19:45:25.061PPin code is set to 0000 E
19:45:25.061€PCOM3 : USB Serial Port (COM3)erial Port (C:
19:45:24.593 @Hardware setup complete ' ”
19:45:22.921 @signalling oft i ;ﬁ;‘iztg‘

& 3-6

BBTESEE

BT {54 WHKM# A 1-2, BT {5 EBLAMA T B 1,

1) Bluetooth signaling T # &M BLE #E#HAATX A, WA 3-7, EERZHE HW
Interface ETEH A None (EUT Control off);

2) Mk DUT CEAEAMERES (User_bin #ENTTRSHE 4 HA4H R4
LOLERR R b, SEHE T Inquire RIEF, “ERE DUT K%
oF bkt B AT {2 148 2% i [Connect Test Model %4 DUT 4, ERRIhin
K 3-8,

3)  ERERINJE AT AT H AN BTN, A OGERERR T B SR A T BT AR
LSEvLia



= Bluetooth
T,

F Cont General Setup
Connection Status Operating Mode IRF Test d|
CMW (Master) @ Burst Type IBasic Rate |
o Test Mode |Loopback Test |
Signaling l STANDBY RE Setup
- Rx (EUT) Tx (EUT)
EUT Control Channel 10 39
Hw Interface  |None (EUT Control Off) ~| Freql.!ency 2412.0 MHz 2441.0 MHz
: Hopping o
Tox Level (ChWWY) -40.00 dBm
Exp. Nom. Power 30.00 dBm
Auto Ranging I
Dirty Tx o
‘Signal Characteristics
Packet Type |DH5 =
Pay]oad Length 339 byte(s)
Pattern Type 10101010 |
Evantiiog Whitening i
19:46:13.202@Pin code is set to 0000
19:46:12.983 @Hardware setup complete
19:46:11.218 @Signalling off
19:46:10.905@Log Files uploading to LogDump5 Bluetooth
19:45:57.936 @Port closed Signaling

19:45:50.780 fPCMW->EUT: Reset (_ON

& 3-7

Bluetooth
. e
General Setup

Connection Status Operating Mode |RF Test d|
&

CMW (Master) @ Burst Type |Basic Rate

Signaling H?G CONNECTED TESTMODE ;‘::Sts':'t':.'f Loopback Test =

RxPower L mramge Rx (EUT) Tx (EUT)

EUT Control Channel 10 39

1 Interface [None“(EUT Control Off) |_j| Frequency 2412.0 MHz 2441.0 MHz
Hopping u

Tx Level (CMWY) -40.00 dBm
Exp. Nom. Power 30.00 dBm
Auto Ranging |

Dirty Tx o

‘Signal Characteristics

Packet Type [DHS x|
Payload Length 339 byte(s)
Pattern Type |10101010 |

4

4

Eventliog Whitening i
19:47:21.983 @ Test control acknowledged
19:47:21.936 @Send test_control
19:47:21.890 @ Activate test mode
19:47:21.890 @Read device info complete Bluetooth
19:47:21.796 @Read device info Signaling
19:47:21.765 @ Connected __ON

& 3-8



TXJR (BLE/BT:EHA)

BLE #1 BT @& 54&E#E, Fahllil TX #1EA—i.
DUT ML 5 %+ )5, fE Bluetooth signaling %tifi /i [Bluetooth 1 Multi

1)

Event Log

19:47:21.983 @ Test control acknowledged
19:47:21.936 @Send test_control
19:47:21.890 D Activate test mode
19:47:21.890 @Read device info complete
19:47:21.796 @PRead device info
19:47:21.765€PConnected

Whitening

4-1

2) BEFCEIN TXFHEBGAKHME 4-2,
3)

DUT HIMISCIAE oL i 4-3.
4)

Bluetooth
Co _ General Setup
Connection Status Operating Mode  |RF Test
CMW (Master) @ Burst Type Basic Rate
: (@ Test Mode [Loopback Test
Signaling CONNECTED TESTMODE RF Setup
Rx Power L Rx (EUT) Tx (EUT)
EUT Control Channel 10 39 -
W Interface |None (EUT Control Off) _*” Frequency 2412.0 MHz 24410 MHz |Go to...
Hopping a
Tx Level (ChY) -40.00 dBm
Exp. Num.'Power 30.00 dBm Routmg
Auto Ranging & e
Dirty T a
‘Signal Characteristics
Packet Type IDHS |
Payload Length 339 byte(s)
Pattern Type 10101010 |

-

Bluetooth
Signaling

$% [ON/OFF ) MR A FT I , F7JF Multi Evaluation st 5 %) 7 L i £ R

WHR T BN A S5, W BLE MRXF BN BLE 2M 8¢ BT MR SUs

EDR 7TEBt#AMIES: [input Signall , SRJETEACERBE#EIKHT [Burst Type] &+
XFRGEIEN AT, 25 35BS K& T LLTE Bluetooth signaling it T 4 B 5%k
# [Input Signal] $4H J5 £ 5 55 T 780 ROE I, Kl 4-4.



_ BT

Multi
Evaluation

Power vs. Time

i ' ' it ' ' i ' us

0 200 400 600 800 1000 1200 1400 1600 1800 2000 2200 2400 2600 2800 3000

lFrequency Deviation Spectrum Frequency Range [ |
kHz : i : : ; : dBr=cc=c=< ey FEEEEE SR e
g S I T TR T ;,,,,,,;Threshold,_
) ] ] i ] ] Sym ] : ) f g ! MHz
0 500 1000 1500 2000 2500 3000 2438 2430 2440 2441 2442 2443 2444

Spectrum 20 dB Bandwidth
4B ' ; ‘

TX Measurement Modulation
Nominal Pow [dBm] --—  Freq.Acc [kHz] —--—  Freq.Drift [kHz] ———

TX Measurement Power vs. Time

Average Power [dBm] ———  Peak Power [dBm] ———  Leakage Power [dBm] i

Bluetooth

Multi
Evaluation

00 o

0 200 400 600 800 1000 1200 1400 1600 1800 2000 2200 2400 2600 2800 3000

|Ftequency Deviation Spectrum Frequency Range [ |
°f | = ~~—__Threshald |
) d H y ] i ™ ! : : 1 g MHz
0 500 1000 1500 2000 2500 3000 2438 2430 2440 2441 2442 2443 2444
Spectrum 20 dB Bandwidth Spectrum ACP
i il ‘»
St 20 dB
i A,i.v"l | :’H’v»ﬁ ) MHz
10 05 05 1.0

TX Measurement Modulation
Nominal Pow [dBm] 8.33  Fregq.Acc [kHz] -11.9  Freq.Drift [kHz] -2.6 Freq.Dev &f 2avg [kHz] 153.4

TX Measurement Power vs. Time

Average Power [dBm ] s LEEY Peak Power [dBm] 8.56 Leakage Power [dBm] -46.57 _

& 4-3



luetooth

Power vs. Time

o |46,

FEE e

0 20 400 600 B00 1000 100 1400 1600 1900 2000 2200 2400 2600 2600 2000

—
Frequency Deviation Spectrum Frequency Range ]

N E——— N __Threshold Input
: baicd Signal
) “©0 1000 1500 2000 2500 3000 2438 240 2990 2441 244z 2443 2444

Spectium 20 dB Bandwidth }

' Basic Rate

Basic Rate

Bl 4-4



5 RXWR (BLE/BTHEM)

BLE 1 BT @3 fE54EHE, Fahl TX #EA—2. mR2E TX WiksEms
T RX MK, %6i%#% [Bluetooth 1 Multi Eval.] , #% [ON/OFF] ¥ TX i<k,
PB4 M 5 [Bluetooth signaling) & [71 31344 L
1) 1£ Bluetooth signaling tifi sitdi [Bluetooth 1 RX Meas. 1 41 5-1;

2)  BREERIR RXFHBOACH, WKl 5-2;
3) #EFHA LU [BERY / [PER]Y ( BT MikXN BER , BLE ik*f 5 PER)

B I P il EE s E A 2R KA, fidy TON/OFF] #17F Rx Quality |

BT RX JMi:CHC & 7 i 445 R IRIR 2 51 FI¥E. , BLE RXINARCE R ik 5-4;
4) AR [Tx Level (CMW)Y 22980/ Tx Level HfE (FTELLL0.01E%0. 11

bR/ Tx Level ) , 4Bf%AL Ffl PER[%] 3 BER[%] H & Ea,

—ME RN H H T INEE RO BUE, k] 5-5;
MFNAE SR E KRN ERREE, AR ERRNT .

w Bluetooth
TREETET

General Setup Staaiy
i ~ | [{Bluetooth 1
C Operating Mode [RF Test | Multi Eval.
CMW (Master) @ Burst Type lBasic Rate ~|
Signaling > CONNECTED TESTMODE Josiode Loopback Test/LJ=1L A | Bluetooth 1
RF Setup > :mlj‘—t RX Mea
: JAT, JRX Meas.
Ryt Power R (EUT) {
EUT Control Channel 10 39
HW Interface [None (EUT Control Off) || Frequency 2412.0 MHz 2441.0 MHz |Go to....
Hopping B
Tx Level (CMWY) -40.00 dBm
Exp. Nom. Power 30.00 dBm Routing
Auto Ranging -
Dirty Tx r
‘Signal Characteristics
Packet Type DH5 hd|
Payload Length 339 byte(s)
Pattern Type 10101010 i
o r
EventLug Whitening

19:47:21.9830Test control acknowledged
19:47:21.936 @Send test_control
19:47:21.8900Aaivate test mode
19:47:21.890 @PRead device info complete : Bluetooth
19:47:21.796 @Read device info . Signaling
19:47:21.765 @ Connected " ON |




BER [%]
“Bit Errors

NAK
‘NAK Rate [%)]

Packet Errors
B-PER [%]
issing Packets Rate [%)]
HEC Error Rate [%]
RC Error Rate [%)]
Wrong Packet Type [%]
Wrong Payload Length [%]

[RF Test

|Basic Rate

|Loopback Test

10 39

24120MHz 24410 MHz

Bluetooth

30.00 dBm

NAK Rate [%]

Packet Errors
B-PER [%]
Missing Packets Rate [%]
‘HEC Error Rate [%]
“CRC Error Rate [%]
‘Wrong Packet Type [%]

‘Wrong Payload Length [%]

,ﬂ,'
339 byte(s)
110101010 -

r

'EUT for Paging.

[RF Test

| Basic Rate

JLoopback Test

-40.00 dBm
30.00 dBm

339 byte(s)

110101010 ]

[
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. Bluetooth

Rx Quality

2420.0 MHz
5200 J8m
30.00 dBm

it Errors
BER [%]

NAK Rate [%]

Packet Errors
B-PER [%]
Missing Packets Rate [%)]
“HEC Error Rate [%]
“CRC Error Rate [%]
“Wrong Packet Type [%)]
Wrong Payload Length [%]

Bluetooth

Rx Quality

|Basic Rate
“|Loopback Test

24120 MHz  2441.0 MHz
i '

r| Min =—130.00 dBm (30!
Max=0.00 dBm

-94.00 dBm |

& 55

[DHS &l
339 byte(s)




