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3.

3.1.

3.2

R

BREATE

FEHEAT RF Calibration Z /1, F#iALL FECE :

B [EfFRRA: “image-all-rf-test.bin”

m ftHAESs: 3.3v, £/ 500mA

B OEER: BOEE, HiERE GD32VW553 #  (EHERA N GPIO_PAG & GPIO_PA7,
TR SRR 75 SRAH A 550

B JEzhEE: BOOTO Hifk; PU & NRST Him

B AR =i, DUT & T Ao

& [ iy VC 5 Ui B

DA NASCH B e ) g 20 R H Ui . DL R dr4 (B rf_efuse <operation> [item]
[size] [value]sl) B RFBIYARIE. <> RIESH [HEESH, HAE
g P BRINE 0. #rim 2 B FVATE AR S (e 4u A28

rf_mp_mode <mode>
WEGH MP AR, BUETEE 0~3, 7= 2k S ik 5 M0 o i P8 1

<mode>: 0: normal mode(JE MP mode); 1: MP test mode(4< S 77k L I0); 2: rf normal test
mode; 3: rf temp test mode

wifi_set_mp_targetpwr <paral> <para2> <para3>

WEIRRHEN BAsTh 3, +ath], BARUHI0Z 3-1. CMD wifi set mp_targetpwr %24
VoA

<para1>: 11B 11M HFRIhR(E

<para2>: 11AX MCS7 HtrIhZ 4
<para3>: 11G 54M 5 11AX MCS7 ] H brth % 244

% 3-1. CMD wifi_set_mp_targetpwr & =¥t 81

<Para>Z%} para1l para2 para3
S 11B 1M H¥:3) | 11AX MCS7 H#x 11G54M4511AX
3 IhR MCS7 HbrthZ (A

HEFEME 17dBm 14dBm 1dB

=N 20dBm 15dBm 2dB

R/ME 13dBm 10dBm 0dB

Ak 0.5dB 0.5dB 0.5dB

wifi_set_ch <channel>
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WE WiFi {5, k|
<channel>: {E&1EH, HUEVEH 1~14

wifi_tx_duty <percentage> <rate> [add_power]

SR RIEE 4 Packet Tx; FRIEEUL R wifi_tx_stop 4, 73 WPKEHRREE Tx
<percentage>: Fix tx HF5 (%), HEMYSZEF 10%:;

<rate>: Tx HHRAH, T/ ik, HikulZ 3-2. CMD wifi tx duty <rate>Z47/ 87

[add_power]: & B IhF A, +Hidkkl, BUETEE-16 ~ 16dB, ik 0.25dB. 7ESHTIHES
VERS, A 75 R SE BB N ERAE O

% 3-2. CMD wifi_tx_duty <rate>Z%(i%

11B H&E 11G HZK 11N HER 11AX SU # =
1M 0x0 6M 0x4 MCSO | 0x200 | MCSO | 0x500
2M 0x1 oM 0x5 MCS1 | 0x201 | MCS1 | 0x501
5.5M 0x2 12M 0x6 MCS2 | 0x202 | MCS2 | 0x502
11M 0x3 18M 0x7 MCS3 | 0x203 | MCS3 | 0x503
24M 0x8 MCS4 | 0x204 | MCS4 | 0x504
36M 0x9 MCS5 | 0x205 | MCS5 | 0x505
48M Oxa MCS6 | 0x206 | MCS6 | 0x506
54M 0xb MCS7 | 0x207 | MCS7 | 0x507
MCS8 | 0x508
MCS9 | 0x509

rf_set_crystal_cap <tune>

BB P AN S A CBRIN 40MHZ)  JTxs B2 R8s 1 N A B R A BB, ok

<tune>: R T NI SER LA, T SRR, BUETE Fl 0x0 ~ Ox3F & 0x40 ~ 0x7F (0 ~ 63 &
-64 ~ -1), ik 1. thE CERUE 7bit, /55 efuse If 75 #h5F 8bit, i bit TR XL, HX
HNHEHNO

0x00 ~ Ox3F (0 ~ 63), HABAZMAK, iz 7w

OX7F ~ 0x40 (-1 ~-64), HZEZDI, iz E

wifi_tx_stop

% 1F: WiFi Tx

wifi_set_mp_pcom <para1> <para2> <para3> <para4> <para5> <para6>

s WiFi DA & 2N, ki

<paral>: B AKFHH, #iLE<parad>tH[F1{H

<para2>: #HARJEH, @5 <para5>HH[FE

<para3>: B AFH, @#iLE<para6>tH[F{E
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<para4>: 11AX MCS7 Channel1 power offset #Mz1E
<para5>: 11 AX MCS7 Channel7 power offset #Mz1E
<para6>: 11 AX MCS7 Channel13 power offset #M{H
U {8 15 [ -4~4dB; ik 0.25dB

wifi_reset_trxc

1575 WIiFi T/Rx 11438

wifi_phy_rxc

BE T WiFi Rx G T8t 3k [l

BUTR EMEITED: “FCS OK: 0x000003df, ERR: 000000021, RX END: 0x00000400”7, H
FVEH P FCS OK (o 5k BIAT, 0x000003df 7~ Rx HIhsfl 991 4

ble_test_tx <channel> <data length> <pkt payload> <phy> <tx power level>
47 BLE Tx; [&dE#20k3 ble_test_stop i, 15 WK #RSE Tx
<channel>: BLE Tx f{J channel, 7~k

<data length>: HUKFEE, o k], #47 Byte. Power calibration I #E#f# ] 37Byte, HI
0x25

<pkt payload>: payload %, +75ik#l, Power calibration 3£ H PRBS9, HJI 0x0
<phy>: BLE Tx #%, /5], Power calibration Ff#E7E{£ fH 1M, B Ox1

<tx power level>: BLE Tx H#rZh%, +/Nikfil, Power calibration i #:#£{# f 0dBm, EJ 0x0
BASHEAAE L 3-3. CMD ble_test_tx %2465

% 3-3. CMD ble_test_tx &% i8]

SHEK BEREX
channel 0x0-0x27=ch0-39
data length 0x0-0xFF=0B-255B
0x00/01/02/03/04/05/06/07=PRBS9/0xFOF0/0xAAAA
pkt payload
/PRBS15/0xFFFF/0x0000/0x0FO0F/0x5555
phy 0x01/02/03/04 = 1M/2M/Coded S=8/ Coded S=2
tx power level 0x7E/7F=min/max, 0x00=0dbm/ OxFF=-1dbm...

ble_set_mp_pcom <offset value>

¥ BLE DhEKMEMEZ NS, ik

A5 H-4~4dB, 5k 0.25 dB

ble_test_rx <channel> <phy> <modulation idx>

FF 46 BLE Rx st
10
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SHIRT N, BARE X575 % 3-4. CMD ble test rx ZZ#4i 4
% 3-4. CMD ble_test_rx %A

SHAR BEREX
channel 0x0-0x27=ch0-39
phy 0x01/02/03 = 1M/2M/Coded
modulation idx 0x00/01=standard/ stable modulation index

ble_test_stop
{51k BLE Tx 8 Rx M. #1512 BLE Rx, W 3KH BLE Rx e, 7Skl
rf_efuse <operation> [item] [size] [value]
Xt A efuse BEATHRE
<operation>: show/read/write/check_bytes/total_space/available_space
[item]: the type of item, 1, 2, 4, 6, 7, 8
1: AX20 & BLE power offset;
2: power level control;
4: freq tuning;
6: WiFi MAC address low;
7: MAC address high;
8: BLE MAC address low.
[size]: the size to rf efuse item, 1 ~ 4

[value]: the hex value to set

11
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4,

Efuse i Bf

Efuse FZH TIRFE RF AT E N — 0B S, DA YR HE 78 UG B 2 A A .
O H L efuse AeER, TR EHE efuse T k. 7T H CMD rf_efuse show &E Y
il efuse map. 5¢% map W.# 4-1. Efuse Map, %3/ byte fIERIAME N 0x00.

% 4-1. Efuse Map

Efuse
Byte0 Byte1 Byte2 Byte3
Address
0x00 0x00 0x00 0x00 0x00

0x50 0x00 0x00 0x00 0x00
0x60 0x00 0x00 0x00 0x00
0x70 0x00 0x00 0x00 0x00
0x80 0x00 0x00 0x00 0x00

Defined by user, before efuse writing
Not Defined

Z 4-1. Efuse Map ', TSN A Z LB RHE R 75 Wi e s SRERSUR N A H P E
FHERTARSE B 5 SEPRTERAE, mAESR; WERISMAN RIS efuse ATfIE; XK
RSN A AR SE o

# 4-2. Efuse & XN efuse F14E:A4™ item HIEIH M BRIME S o

12
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Z* 4-2. Efuse X

Efuse £ . Rk | WAE | TR
Item Name L .
B H Epd xE
M 11AX SU MCS7 fik
11AX Offset_ e . gy
0x10~12 B =~ channel [FsEIZh# | 0x00 0dB T Ja
BasedOnTargetPower B .
H5HERY RN ZEE
Mz BLE
BLE Offset_ . \
0x13 channel19(2440MHz) #5231 | 0x00 0dB BHEfE
BasedOnTargetPower B .
D5 BT M ZE
0x20[7:4] WE 11B 11M BArZhFE | 0x00 | 17dBm | ifEdl
TargetPower_1 W 11AX SU MCS7 H b N
0x20[3:0] 0x00 | 14dBm REHETT
DhZE
BE 11G 54M 5 11AX SU .
TargetPower_2 0x21[7:4] B . 0x00 1dB TEHE R
MCS7 i) B IR ZEM
FRHIDIZ 3 EL R 11B i K Y) 5 efuse
0x22[7:4] 0x00 | 18dBm N
TXPowerLimit_byMod HH ]
e PR T2 R 11G/N/AX 5 efuse
0x22[3:0] . 0x00 | 18dBm N
NI} Gl
0x23[7:4] W& BLE HARThEH 0x00 | 0dBm e R
TargetPower_3 X 5 efuse
0x23[3:0] W€ BLE S RIhHRH 0x00 | 8dBm o
]
FreaTuni 0xd0 RSy Y T TR A 0x00 0 .
reqTuning X . X z
it 7 S
0x60~62 .
H efuse
MAC_Address 0x70~72 MAC Hiht 0x00 / N
]
0x80~82

13
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5.

WRFE

GD32W553 RF Calibration iR 2 HE K i & 5-1. RF Calibration JEFEF 71 :

& 5-1. RF Calibration Jif2

Enable MP Mode

<>

Frequency Error
Calibration

Fail

< L Pass

Set WiFi Target Value

<

WiFi Tx Power
Calibration

Fail

4

@ Pass

BLE Tx Power
Calibration

Fail

{} Pass

WiFi Tx Verification

Fail

4} Pass

WiFi Rx Verification

Fail

{} Pass

BLE Tx Verification

Fail

{} Pass

BLE Rx Verification

{} Pass

Write Efuse

{} Pass

Calibration Pass

HL UL -

Enable MP Mode: # A\ MP 3
Frequency Error Calibration: X}t F SRt AT A v, — Mt WiFi Tx

Set WiFi Target Value: 3 8 I WiFi 558 % 8 i1 v ik 1 1) B s Th R4

WiFi Tx Power Calibration: X}t A WiFi Tx ThE T H#E, 4> =4 channel, 3t 3 4%

e

CF\} b JL Jb x} <

Calibration Fail

BLE Tx Power Calibration: X} BLE Tx ZhZAT R

WIiFi Tx Verification: 4 Fi& WiFi Tx itfim MR AES 5, K Tx PR REZEAT 76 B 1 58 1k
WiFi Rx Verification: %} WiFi Rx PER 4 AE#3E4T 5 11E

BLE Tx Verification: 4 ik BLT Tx Dh&AR#EL )G, *F BLE Tx MEEEHHAT e B IR AIE

14
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B BLE Rx Verification: X} BLE Rx PER %817 461E

B Write Efuse: 4 LiR#UEN G, BRSNS efuse
5.1. Enable MP Mode

5.2.

5.21.

5.2.2.

DUT IE% B3hE, i\ MP (Mass Production) #ixX, 77 Al 3EATH SR HEMR, T
CMD rf_mp_mode 523

| | CMD i_’,é{ﬁﬂ
- rf_mp_mode 1 117\ RF calibration %=,

Frequency Error Calibration
FELRARHERT, T e St DUT Tx M55 A7 A HE -

TRAEHE B

Frequency Error Calibration Ji 2 4E K41 & 5-2. Frequency Error Calibration JifE:

K 5-2. Frequency Error Calibration %2
‘ DUTTx ‘

4

‘ Read Freq Err K

No

q Crystal Cap Tune
‘ Yes

‘ Pass ‘

B FE

1. #F MCS7 Channel7, i DUT Tx, A CMD wifi_set_ch 1 wifi_tx_tudy.
B CMD %4:
- wifi_set_ch7 I BEEIET
- wifi_tx_duty 10 0x507
5L 10%, # 3 11AX MCS7, BT O MR RHAER Sy R e
BRiINTHE), HHT Tx

2. CFINMAEFINAZENE N VSA, & DUT Tx Aif.

3. A% DUT Tx fiifw, BEEFFHEK, AJH CMD rf_set_crystal_cap.
CMD %451 :

- rf_set_crystal_cap 0x3 IR T BRINE DK 3 %
- rf_set_crystal_cap 0x7C IR T BRANE IR 4 H%

B CESURAYIES > BN tune {E —> HAEIGIN -> Sl 107 158 50 B A GE
15
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Brs JRZIFIR.
B tune iFEAR:
tune = Freq_err_current / step, step ~ 1.3KHz/¥%
B SR EPR:

Freq_err_current < +/-5KHz or 2ppm

4. M43 HFRE, DUT (1L Tx, ] CMD wifi_tx_stop.

| ] CMD legﬁﬂ
- wifi_tx_stop

5. i tune ([ (VE: AN 7bit G RCEHE, bit7 @EUCNEE 0, FEMAMDERIR), £
5 )i Write Efuse 17\ efuse 0x40, {52 X Ui 5-1. FreqTuning A#£ & X.

% 5-1. FreqTuning BA&5E X

Efuse 0x40
Internal Capacity value
Bit[7:6] Bit[5:0] Hex
00 111111 0x3F
R AR M I B 1777 170 %% 3)
00 000001 0x01
00 000000 0x00 HL B AL T (A
01 111111 Ox7F
LA Ze Itk 30/ (i 1E 777 170 % 517)
01 000000 0x40

BRSO EAE,
5.3. Set WiFi Target Value

7EFFis RF Calibration 1, &% /MERKI HARTR (Efuse g 8 5 RSG5y 75 BIR AT 2,
Th#ese U AUEE i % 5-2. 2 & WIiFi F#r2Zw . 7 H CMD wifi_set_mp_targetpwr
¥ HARIhRAE N DUT. 15 /o Write Efuse 77\ efuse 0x20 & 0x21.

B CMD 2z
- wifi_set_mp_targetpwr 17 13.5 0.5
%8 HFrDh#% Y 11B 11M 17dBm; 11AX SU MCS7 & 13.5dBm: 11G 54M Xy
13.5+0.5=14dBm. ALNCAZEG], =S EHEE 50 % E N 171141

B HRDIEATEASEBTRE, BERERETEEZA

16
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% 5-2. %8 WiFi BT
Para NO. Efuse fii& Item ¥t EH Bit Value Power Level
0110 20
0010 18
0001 175
11B 11M HArZhZEE
1 0x20[7:4] 0000 17
(dBm)
1111 16.5
1110 16
1000 13
0010 15
0001 14.5
0000 14
) 0X20(3:0 11AX SU MCS7 B 71 T Y
X2013:0] %0 (dBm) i
1110 13
1000 10
0010 2
11G 54M 5 11AX SU 0001 15
3 0x21[7:4] MCS7 ) BFrTh R Z{8 0000 1
(dB) 1111 0.5
1110 0
5.4. WiFi Tx Power Calibration
g PCB i FHilt. T4, wethE ARG EREREK, ¥IH WIiFi Tx IRSF—kER,
FNAFEGEER SR SE 25, Ry itE PCB —2t:, 72T WIFi Tx TR 7 K 1E .
5.4.1. MIENER

WiFi Tx Power Calibration i 24 /& & &7 5-3. Tx Power Calibration Ji 7257

17
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5.4.2.

& 5-3. Tx Power Calibration T2
‘ DUTTx

<L

Power_measured -
Power_target

<4 No
4dB?
‘ Yes

‘ Save Pcom ‘

<

‘ Tx Stop, Pass ‘ ‘ Fail

HAERRE

1. UL Set WiFi Target Value Jit i H Fr Ui % A, DUT ¥ E%iE 3 4> Channel fifzHE,
/I

B {5 Channel = 1/7/13

B FfHE Rate = 11AX MCS7

Bt 3 AMERU#ESE:  11AX MCS7 Channell. 11AX MCS7 Channel7. 11AX MCS7
Channel13

2. DUT #£%55E Channel #4T packet Tx, ] CMD wifi_set_ch 1 wifi_tx_duty.
CMD %5431 :
- wifi_set ch7 I BEFIET
- wifi_tx_duty 10 0x507
B R EZSE 10%, #%R 11AX MCS7, % =4"Z%[add power]\ 7N 0, Ffi
FERATIZ . MUb AR B, R HBIAME 0
3. ZRIMUEN VSA TEF5E Channel A1 Rate %k, 3R1FSEPRIIZAE, DUT fF1k Tx, AIH]
CMD wifi_tx_stop.
4. AN ETNEY Set WIFi Target Value HArThZ {1 % (Power Offset). Uk Z{H1E
+/-4.125dB 2 I, i35 2 5-3. WiFi fEHET) 32185 1) F A4 B EFAF FIAT L (¥ Th 34
248 Pcom; #7id +/-4dB U B ¥ fail

18
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2 5-3. WiFi RRAETI R ZE S RIMHERR

Power Offset Efuse 0x00~02 & 0x10~12
Lower Limit Upper Limit Peom Bit[7] Bit[6:0] Dec
-4.125 -3.875 4 0 0100000 32
-3.875 -3.625 3.75 0 0011110 30
-0.875 -0.625 0.75 0 0000110 6
-0.625 -0.375 0.5 0 0000100 4
-0.375 -0.125 0.25 0 0000010 2
-0.125 0.125 0 0 0000000 0
0.125 0.375 -0.25 1 1111110 -2
0.375 0.625 -0.5 1 1111100 -4
-0.126 0.875 -0.75 1 1111010 -6
3.625 3.875 -3.75 1 1100010 -30
3.875 4.125 -4 1 1100000 -32

¥ Pcom EHHAENS At fE 8238 UEf 1, wIH CMD wifi_set_mp_pcom, f5#: )5 Write
Efuse Tiff \ efuse 0x10~0x12
Power Offset = Measured_Power — Target_Power
Pcom JySEBrah 2 1) D) F A8
MRS E Dy 0.25dB
BltnszbrdE 11AX ch1 power vy 13.2dbm, Fii HArDhZ N 14dbm, N{wZE R 13.2 -
14 =-0.8dB, AXFILAFMEDIZ Pcom = 0.75dB
3 MR HES L BARRT R R Y efuse {7 B 1] I Z 5-4. CMD wifi set mp pcom #Z4#
WY
CMD 2445 :
- wifi_set_mp_pcom 0-1.25-1.750-1.25-1.75
IBLBAL/ 5 E 11AX_MCS7 j#4MEA 0, -1.25dB, -1.75dB ({VETH 3 A &
SO

% 5-4. CMD wifi_set_mp_pcom &Z%iiiH

Pcom S# Efuse i1 & Channel Rate
paral(GkRBEH, BYE ) , }
para4 tH[E1H)
para2(&REH, BWE ) ) }
para5 tH[E1H)
para3(EREH, BWE ) ) }
para6 tH[E1H)
para4 0x10 1 11AX MCS7
para5 0x11 7 11AX MCS7
para6 0x12 13 11AX MCS7
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5.5. BLE Tx Power Calibration

ALl WiFi, BLE B 24T Tx Power K H#E .

5.5.1. MR

BLE Tx Power Calibration Jiif2AHE ¥ i1 & 5-4. BLE Tx Power Calibration JEFEx:

K 5-4. BLE Tx Power Calibration Jif&
‘ DUTTx

<>

Power_measured -
Power_target

<4 No
4dB?
l Yes

‘ Save Pcom ‘

<

‘ Tx Stop, Pass ‘ ‘ Fail

5.5.2. HAARE

1. HZFEMILBLE 1 Target Power Fll Max Power, ¥ Target Power 1F Az Al DL
J54k BLE Tx Verification {13 FTh#{8H . #1E efuse & X, BLE K Target Power #{ik
{6 0dBm, HU{fii[E-24~15dBm, 3t 16 ANAiLfE, %1% 5-5. BLE Target Power JJir;
BLE %) Max Power EXiAfE 8dBm, HU{EEHI-12~15dBm, 3t 7 NATik{d, 41z 5-6. BLE

Max Power FIi 75 :
# 5-5. BLE Target Power
Efuse0x23 power level(dBm)
Bit[7:4] BLE Target Power
0111 15
0110 12
0101 10
0010 4
0001 2
0000
1111 -3
1110 -6
1001 -21

20



c, AN147

GigaDevice GD32VW553 %ﬁb@iﬁﬁ[‘ﬂ ?ETFEJA

| 1000 24 |

% 5-6. BLE Max Power

Efuse0x23 power level(dBm)
Bit[3:0] BLE Max Power Limit
0010 15
0001 12
0000
1111
1110
1101 -6
1100 -12

2. f#f] CMD ble_test_tx i3t17 BLE Tx il

CMD %4431 :

-  ble_test_tx 0x13 0x25 0x0 0x1 0x0
/IChannel = 0x13 CEE{E) = 19 (2440MHz); Power calibration i 245 FH o 18] 1)
channel19 (2440MHz)
//Data length = 37 Byte (&ii{#)
//Payload = PRBS9 (&1 1H)
/IRate = 1M (& 1H)
/[Target Power = 0dBm (&i{) ; range: -24~15dBm Ci&f efuse & X))

3. ZEAUER VSA fERSE Channel #:l, 3R4355hrTh#4E, DUT f£1: Tx, "JH CMD
ble_test_stop

B CMD %4:
-  ble_test_stop

4. UEIMEIIE L CMD ble_test_tx Hi<target power>[| = (Power Offset). 4t %=1{A
fE+/-4.125dB Z W, AR4F % 5-7. BLE ) F 205 D) F 2 E 5 F 153 FIAR R Th
#MzE Ble Pcom; #7jid +/-4dB I 4% fail

R 5-7. BLE ATV REME 5 RAMER R

BLE Power Offset BLE Efuse 0x13
Lower Limit Upper Limit Pcom Bit[7] bit[6:0] Dec
-4.125 -3.875 4 0 0100000 32
-3.875 -3.625 3.75 0 0011110 30
-0.875 -0.625 0.75 0 0000110 6
-0.625 -0.375 0.5 0 0000100 4
-0.375 -0.125 0.25 0 0000010 2
-0.125 0.125 0 0 0000000 0
0.125 0.375 -0.25 1 1111110 -2
0.375 0.625 -0.5 1 1111100 -4
-0.126 0.875 -0.75 1 1111010 -6
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3.625 3.875 -3.75 1 1100010 -30
3.875 4.125 -4 1 1100000 -32
5. ¥ Pcom BRAFNEG LG EKIEE A, TTH CMD ble_set_mp_pcom, T )5 Write
Efuse 17 \ efuse 0x23
B Power Offset = Measured_Power — Target_Power
B Pcom JAysEBRtME I AE
B HMEEREE DY 0.25dB
B {FlnszhrillE BLE Tx power 4 0.6dbm, Ak HAxZhZ Ny 0dbm, MifwZ4 0.6 - 0
=0.6dB, &R ILFMET)Z Pcom = -0.5dB
B CMD Z44.
-  ble_set_mp_pcom -0.5
/1% & BLE D)% 4M9-0.5dB
5.6. WiFi Tx Verification
2 WIFi Tx power iRUETEZ G, B0 RHE G 1) Tx P Be 347 58 4 TH 1 9601F
5.6.1. WIEIEE
WiFi Tx Verification i F24E € 1 & 5-5. WiFi Tx Verification JEFEM 71 :
B 5-5. WiFi Tx Verification i
ﬁ DUT Tx ‘
‘ Analyze Result ‘
@ No
\/
Jv Yes
L%: Tx Stop, Change
Channel/Rate
‘ Pass ‘ ‘ Fail
5.6.2. B RRE

1. DUT % E%F € Channel 3 Tx, 1 CMD wifi_set_ch F wifi_tx_duty.

B Channel " PRI, 1~14 ¥J50F

B Rate #:% %1 mode M mid %, Rl 11B 11M/ 11G 54M/ 11N MCS7/ 11AX MCS9, 3%

4 N

B A Rate Jll—/ Channel BIF] . #i#£f%) Channel VS Rate 204 112 5-8. WiFi Tx

Verification #£Z 7545
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B %/ Pass Criterion fl /I ] {52
LEMALAEAH N, Channel F1 Rate Yicfd,  Jxf il 4 FaE47 70 47 H I o
DUT {51k Tx, A F CMD wifi_tx_stop.
5.6.3. PRI B AR
MBI IS, HETE4i 2 5-8. WIFi Tx Verification #8775 4m4T HIi .
% 5-8. WiFi Tx Verification &7
Rate Channel Results from Tester Pass Criterion
Power Target+/-2db
EVM <10%
11B 11M 1 Freq error <+20ppm
LO Leakage <-20dbc
MASK Passed
Power Target+/-2db
EVM <-26db
11G 54M 4 Freq error <+20ppm
LO Leakage <-20dbc
MASK Passed
Power Target+/-2db
EVM <-28db
11N MCS7 13 Freq error <+20ppm
LO Leakage <-20dbc
MASK Passed
Power Target+/-2db
EVM <-33db
11AX MCS9 9 Freq error <+20ppm
LO Leakage <-20dbc
MASK Passed
5.7. WiFi Rx Verification
WiFi Tx BiE5E G, 7% DUT 1 WiFi Rx PER M REIEAT IR .
5.7.1. WEEE

WIFi Rx Verification J7i F2AE & i & 5-6. WiFi Rx Verification JE72 7~ :
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5.7.2.

5.7.3.

K] 5-6. WiFi Rx Verification &

ZF% Clear DUT Counter ‘
&

‘ VSG Send Packets ‘

—<:‘ Change Channel/Rate ‘

<

‘ Pass ‘ ‘ Fail

HAERRE

1. TIRUE DUT PR3 NBRRIAE, % E Channel, J1i57% Rx it%#, " H CMD
wifi_set_ch T wifi_reset_trxc.

M Channel AJfFHFHEN, 1~14 ¥50HF

| ] CMD i—é@ﬂ
- wifi_set_ch 3 I E1E1E 3
- wifi_reset_trxc  Ii5% i EA

B Rate "JHAH P E#E, HEFEHSA mode M rate, B 11B 11M/ 11G 54M/ 11N MCS7/
11AX MCS9

B A rate JIl—4 channel RIFT, %/ Channel VS Rate 414t 5-9. WiFi Rx

Verification #7275 k577~

2. ZFIXAEXTR Channel f1 Rate /£ VSG, % FRMMAIIE (REUE H+6dB), Kik[H
EHERA, —M8 1000 %, KA 1024byte.
3. frgrlfcksets, BRI HEENREME, JFiHE PER.
[ ] CMD 25451«
- wifi_phy_rxc
&% phy tHEE 00 EHE, F Wk EMEFTE: “FCS OK: 0x000003df, ERR:
0x00000021, RX END: 0x00000400”, H7&ydHH FCS OK RIF]. 0x000003df
F~ RX OK=991 %, PER =1-991/1000 = 0.9%, Pass

PRI B RS R

Rx Verification It , £zl {CHERE D% i B I 155 1 2 5-9. WiFi Rx Verification #2787 5 -
% 5-9. WiFi Rx Verification #&FiEin

Rate Channel Input Power PER Criterion
11B 11M 13 Psen + 6db <8%
11G 54M 10 Psen + 6db <10%
11N MCS7 1 Psen + 6db <10%

11AX MCS9 5 Psen + 6db <10%

B PER= (k% - MAC OK %)/ K% * 100%
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B Psen Jy DUT 75525 5 (52U R B e i

5.8. BLE Tx Verification

24 BLE Tx power fZ#E58 2 Ja, 75 ZXHE G H Tx P BEEAT B8 41 A SAIE «

5.8.1. MR

Tx Verification i F2AE & U0 & 5-7. BLE Tx Verification JEfEx~:
& 5-7. BLE Tx Verification {2

ﬁ DLLTx |

‘ Analyze Result ‘

@ No
\/

Jv Yes

L%: Tx Stop, Change

Channel/Rate

‘ Pass ‘ ‘ Fail

5.8.2. HiERE

1. DUT &EZ %0t Tx, "H CMD ble_test_tx, X Target Power 47 lix,
2. LEXAEREN Channel #1 Rate Ut , 0k BTl &5 5 33E 4T 20 4 40 iy
3. DUT {51k Tx, ® ] CMD ble_test_stop

5.8.3. TR A FE

BLE Tx Verification #E7# R0 & Highr, 7 2% # 5-10. BLE Tx Verification #£Z75%r
2 5-10. BLE Tx Verification #EFgts

Rate Channel | Length Payload Results from Tester Pass Criterion
Target Power+/-
Power
2db
Modulation
Follow spec
™ 0 37B OxFO&OxAA Characteristics
Initial Carrier Frequency
Follow spec
Tolerance
Carrier Frequency Drrift Follow spec
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Target Power+/-
Power
2db
Modulation
Follow spec
2M 39 37B OxFO&OxXAA Characteristics
Initial Carrier Frequency
Follow spec
Tolerance
Carrier Frequency Drrift Follow spec
5.9. BLE Rx Verification
5 WiFi 254, BLE .75 2247 RX PER (% iE
5.9.1. WIEAE
BLE Rx Verification Jii #2HE &l 41 & 5-8. BLE Rx Verification JE 25 :
& 5-8. BLE Rx Verification Jif2
Zl;‘j Clear DUT Counter ‘
‘ VSG Send Packets ‘
No
—<:‘ Change Channel/Rate ‘
Pass Fail
5.9.2. BAARE
1. WORIE DUT Frib3R 5 A BERA SR, A n] i CMD ble_test_rx
| ] CMD ﬁgﬁﬂ
- ble_test_rx 0x0 0x1 0x0 IR EfFE 0, #*%E=1M, payload=PRBS9
2. ZENMYAIEXTR. Channel fl Rate 1F VSG, % NERMFIAIIZE (REJE fi+6dB), KIk[FH
ERER, —M&H 1500 %, WKE#I 37Byte, payload #i PRBS9
3. FREACRASERE, {#/] CMD ble_test_stop {315 Tx, JHAFE SR EIE, HitHE
PER
| ] CMD i—\éﬁﬂ
-  ble_test_stop
/111l BLE test, FH&ATHEA IR FIE, Wk [EMEFTEN: “le test end, status 0xO0,
received pkt num: 1316”7, PER =(1500 - 1316)/1500 = 12.3%. PASS
5.9.3. AT KRR
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BLE Rx Verification B}, ZgAHERE D)%% B K& 484512 5-11. BLE Rx Verification #7755
Fias:
Z 5-11. BLE Rx Verification #5355
Rate Channel Length Payload Input Power PER Criterion
1M 0 37B PRBS9 Psen + 6db <30.8%
2M 39 37B PRBS9 Psen + 6db <30.8%

B PER= (R4 - MAC OK %) / K% * 100%
B Psen Jy DUT 7ESZ50 2 (1 S R BUZ D) AH

5.10. Write Efuse

Fy FIRRAEY) Pass J5, THEEME . D HE L e E S N DUT 1 efuse, #F Rk b
HE B, B3SRBS N, 325 efuse 1] CMD rf_efuse.

5.10.1. FEMBENE

A Efuse g M4, LLEMER RS E WIiFi / BLE FHERTHLC#E, SRS
NS efuse ATHAIIA. L 0x22 TXPowerLimit_byMode H k& X 1] % & 5-12.
TXPowerLimit _byMode B/ /& X .

% 5-12. TXPowerLimit_byMode E/& 5 X

Efuse 0x22 WiFi MAX Power Level(dBm)

Bit[7:4] 11B

0110 21

0010 19

0001 18.5

0000 18

1111 17.5

1110 17

1000 14
Bit[3:0] 11G, 11N & 11AX

0010 19

0001 18.5

0000 18

1111 17.5

1110 17

1000 14

WiFi #1 BLE ) MAC #ili-7F efuse 0x60~62. 0x70~72. 0x80~82, H.{&iE Xl Z 5-13. MAC
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HHEA R, FARNEBEA T E X
2 5-13. MAC Hihik Bk g X

Efuse B BLE RINE Hphdr X

0x60 MAC_Address_Byte3 0x00 WIFI MAC address bit[23:16]
0x61 MAC_Address_Byte2 0x00 WIFI MAC address bit[15:8]
0x62 MAC_Address_Byte1 0x00 WIFI MAC address bit[7:0]
0x70 MAC_Address_Byte6 0x00 WIFI/BLE MAC address bit[47:40]
0x71 MAC_Address_Byte5 0x00 WIFI/BLE MAC address bit[39:32]
0x72 MAC_Address_Byte4 0x00 WIFI/BLE MAC address bit[31:24]
0x80 MAC_Address_Byte9 0x00 BLE MAC address bit[23:16]
0x81 MAC_Address_Byte8 0x00 BLE MAC address bit[15:8]
0x82 MAC_Address_Byte7 0x00 BLE MAC address bit[7:0]

5.10.2. SEHE efuse 24

SEEE efuse CMD ZE45i

- rf_efuse write 1 4 FEFCFA02
BB WIFi 11AX MCST7 %/ /{5 18 1) Th &4 4-0.25dB, -0.5dB, -0.75dB; #% & BLE

Th#FM74 0.25dB

- rf_efuse write 2 4 0DFO0E21

/10x0D: # & 11B 11M HAxZiZ%E A 17dBm, % & 11AX MCS7 H¥rTh#* )y 12.5dBm
/I0XFO: % E 11G 54M HixIh% )y 12.5 + 0.5 = 13dBm

/I0XO0E: ¥ & fix KIEE#I4 11B 18dBm, 11G. 11N&11AX 17dBm

110x21: ¥ & BLE HARIIZF N 4dBm, HKAIHIHHE A 12dBm

IINOTE: iX B jt ¥ H 45 Th 3% — & Ml Set WIFi Target Value #1 BLE Tx Power
CalibrationCMD JJi ¥ {6 —#0 (ML A T-2401, SHi3CHARThZ A REIFA—Z0, &M
2 PRI R HE I 2

- rf_efuse write 4 17A

1 B ATRALAE -6 ko AR 7hit = X, fem bit @S H40

- rf_efuse write 6 3 000102

- rf_efuse write 7 3 76baed

- rf_efuse write 8 3 030405

1115 E WiFi MAC itk 0x76baed000102, BLE MAC 4 0x76baed030405

5.10.3. Efuse 7] Iz [a] i BH

B x4z 1) efuse, HL7 %50 64bytes, HA&F— byte FIERIAME N 0x00. #5%t efuse H—{7 &
FrEAE S SRTEA R, HSIEAE SN FE efuse i), %S —iE efuse (AL NIE
0x00 ff) 54 24bytes, WUEEIUE Fr ] 58 B HEPT IRA A& .
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6. TZNikd
£ 6-1. JRAHE
A5 Vi HHA
1.0 HIRRAN 2023410 A 13 H
22 ) - Z Ny
» G efuse mXE%Zz‘ﬁJ, A& BSORR 82 A5 2024 457 F 19 H
ik
1.2 &84 Important Notice 7 2025 43 H 28 H
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Important Notice

This document is the property of GigaDevice Semiconductor Inc. and its subsidiaries (the "Company"). This
document, including any product of the Company described in this document (the “Product”), is owned by the Company
according to the laws of the People’s Republic of China and other applicable laws. The Company reserves all rights
under such laws and no Intellectual Property Rights are transferred (either wholly or partially) or licensed by the
Company (either expressly or impliedly) herein. The names and brands of third party referred thereto (if any) are the
property of their respective owner and referred to for identification purposes only.

To the maximum extent permitted by applicable law, the Company makes no representations or warranties of any
kind, express or implied, with regard to the merchantability and the fitness for a particular purpose of the Product, nor
does the Company assume any liability arising out of the application or use of any Product. Any information provided in
this document is provided only for reference purposes. It is the sole responsibility of the user of this document to
determine whether the Product is suitable and fit for its applications and products planned, and properly design, program,
and test the functionality and safety of its applications and products planned using the Product. The Product is designed,
developed, and/or manufactured for ordinary business, industrial, personal, and/or household applications only, and the
Product is not designed or intended for use in (i) safety critical applications such as weapons systems, nuclear facilities,
atomic energy controller, combustion controller, aeronautic or aerospace applications, traffic signal instruments,
pollution control or hazardous substance management; (ii) life-support systems, other medical equipment or systems
(including life support equipment and surgical implants); (iii) automotive applications or environments, including but not
limited to applications for active and passive safety of automobiles (regardless of front market or aftermarket), for
example, EPS, braking, ADAS (cameral/fusion), EMS, TCU, BMS, BSG, TPMS, Airbag, Suspension, DMS, ICMS,
Domain, ESC, DCDC, e-clutch, advanced-lighting, etc.. Automobile herein means a vehicle propelled by a self-
contained motor, engine or the like, such as, without limitation, cars, trucks, motorcycles, electric cars, and other
transportation devices; and/or (iv) other uses where the failure of the device or the Product can reasonably be expected
to result in personal injury, death, or severe property or environmental damage (collectively "Unintended Uses").
Customers shall take any and all actions to ensure the Product meets the applicable laws and regulations. The Company
is not liable for, in whole or in part, and customers shall hereby release the Company as well as its suppliers and/or
distributors from, any claim, damage, or other liability arising from or related to all Unintended Uses of the Product.
Customers shall indemnify and hold the Company, and its officers, employees, subsidiaries, affiliates as well as its
suppliers and/or distributors harmless from and against all claims, costs, damages, and other liabilities, including claims
for personal injury or death, arising from or related to any Unintended Uses of the Product.

Information in this document is provided solely in connection with the Product. The Company reserves the right to
make changes, corrections, modifications or improvements to this document and the Product described herein at any
time without notice. The Company shall have no responsibility whatsoever for conflicts or incompatibilities arising from
future changes to them. Information in this document supersedes and replaces information previously supplied in any

prior versions of this document.

© 2025 GigaDevice Semiconductor Inc. — All rights reserved

30



	目录
	图索引
	表索引
	1. 前言
	2. 测试环境
	3. 测试准备
	3.1. 软硬件配置
	3.2. 串口命令汇总说明

	4. Efuse说明
	5. 测试流程
	5.1. Enable MP Mode
	5.2. Frequency Error Calibration
	5.2.1. 流程框图
	5.2.2. 具体流程

	5.3. Set WiFi Target Value
	5.4. WiFi Tx Power Calibration
	5.4.1. 流程框图
	5.4.2. 具体流程

	5.5. BLE Tx Power Calibration
	5.5.1. 流程框图
	5.5.2. 具体流程

	5.6. WiFi Tx Verification
	5.6.1. 流程框图
	5.6.2. 具体流程
	5.6.3. 测试项及测试指标

	5.7. WiFi Rx Verification
	5.7.1. 流程框图
	5.7.2. 具体流程
	5.7.3. 测试项及测试指标

	5.8. BLE Tx Verification
	5.8.1. 流程框图
	5.8.2. 具体流程
	5.8.3. 测试项及测试指标

	5.9. BLE Rx Verification
	5.9.1. 流程框图
	5.9.2. 具体流程
	5.9.3. 测试项及测试指标

	5.10. Write Efuse
	5.10.1. 确定所写内容
	5.10.2. 完整写efuse举例
	5.10.3. Efuse可用空间说明


	6. 版本历史

