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1. INTRODUCTION

The WG3221-00 is a wireless local area network (WLAN) and Bluetooth (BT) combination
module to support 1 x 1 IEEE 802.11a/b/g/n/ac WLAN standards and BT5.0. This document is a user
guide for the Jorjin WG3221-00 Evaluation Board. The WG3221EQ0 EVB is configured to SDIO for
WLAN interface, as well as UART for Bluetooth.

This document is intended primarily for configuring the WG3221-00 for connectivity testing in
the lab.

E RO R U0 B O B

TOP side Bottom side

Figure 1-1. WG32210-00 Evaluation Board
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2. HARDWARE DESCRIPTION

2.1. Board Overview

The following figure and table describe physical sections of the board.
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Figure 2-1. WG3221E00 board Components
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Table 2-1. WG3221E00 board component descriptions

Region | Description

WG3221-00 module

WLAN/BT RF signal I-PEX connector ( part Number : 20449-001E )

SDIO card for WLAN

WLAN SDIO signals for measurement

WLAN SDIO signals for Renesas SK-S7G2 and PK-S5D9 evaluation board CONN J22

WLAN SDIO signals for Renesas TB-S5D5 evaluation board CONN J4

Current measurement jumper for EXT 3.3V power.

T IO M| M| OO | ™

Current measurement jumper for 1.8V power

3.3V power source selection

VIO power source selection

VIO_AO power source selection

EJTAG debug mode connector. Not used.

Debug UART connector. Not used.

Current measurement jumper for 3.3V power of WG3221-00 module

BT function reset switch and jumper.

WLAN function reset switch and jumper.

LED indicators

BT PCM signals connector.

Boot Strap/DEBUG connector. Not used.

UART to USB connector for BT function test.

UART to USB chip for BT function test.

<|lc|ld|luvw|mm|p|vw|0o|2|Z | |R|-—

BT HCI UART signals for measurement or connecting to external circuit.
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2.2. Power Supply

® The 3.3V power source of module select by J2 (Figure 2-1. Region |) :
- SD 3V3 : SD1 (Figure 2-1. Region C) ~ J13 (Figure 2-1. Region F) or J14 (Figure 2-1. Region E)
- External 3V3 (via the 5V to 3.3V LDQ) : J18 (Figure 2-1. Region G)
Table 2-2. WG3221E00 VIO power supply modes

3.3V power level 12 Comment
SD_3Vv3 Fitted : 1-2 The power supplied from SD1 ~ J13 -~ J14.
External_3V3 Fitted : 2-3 The power supplied from J18.

® The 1.8V power source (via the 3.3V to 1.8V LDO) : (Figure 2-1. Region H).
® J3setsthe VIO power level. (Figure 2-1. Region J)
Table 2-3. WG3221E00 VIO power supply modes

VIO power level J3 Comment
3.3v Fitted : 1-2 The 1/0 pins signal level is 3.3V
1.8V Fitted : 2-3 The 1/0 pins signal level is 1.8V

® J19 sets the VIO_AO power level. (Figure 2-1. Region K)
Table 2-4. WG3221E00 VIO_AO0 power supply modes

VIO_AO power level J19 Comment
3.3v Fitted : 1-2 The 1/0 pins signal level is 3.3V
1.8V Fitted : 2-3 The I/0 pins signal level is 1.8V

2.3. SDIO interfaces

There are four SDIO connectors in the WG3221E00 for WLAN interface. The host CPU can be
connected to SDIO interface through either one of the connectors.
Table 2-5. WG3221E00 SDIO interface

Connector Region Description
SD1 c Standard SDIO card
117 D For external SDIO interface
J14 E WLAN SDIO signals for Renesas SK-S7G2 and PK-S5D9 evaluation board CONN J22
J13 F WLAN SDIO signals for Renesas TB-S5D5 evaluation board CONN J4
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2.4. HCI UART interface

The host CPU can be connected to HCl interface through the J12 (Figure 2-1. Region W). When
the J12 is connected to host CPU, the R65,R66,R67,R68 must be removed.

The HCI UART can be also connected through USB —J16 (Figure 2-1. Region T). When the J16 is
connected to USB host, the R65,R66,R67,R68 must be installed.

2.5. PCM/12S interface

The BT PCM signals are connected to J11 (Figure 2-1. Region R).

2.6. LEDs

There are 4 LEDs (Figure 2-1. Region Q) indicate the board status.
Table 2-5 : WG3221E00 LEDs

LED # Description

LED1 It indicates the board is being powered 3.3V.
LED2 It indicates the board is being powered 1.8V.
LED3 It indicates the BT function.

LED4 It indicates the WLAN function.

2.7. WLAN/BT reset or off

The board has two buttons to reset the WLAN and BT function (Figure 2-1. Region O and P).
The board also has two jumpers to turn off the WLAN and BT function.
Table 2-6 : WG3221E00 WLAN/BT reset and turn off

Button # Jumper # Description

SwW1 J5 Push the button to reset or fit the jumper to turn off WLAN function
SW2 J6 Push the button to reset or fit the jumper to turn off BT function
Copyright © JORJIN TECHNOLOGIES INC. 2019 Page 6
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3. CONNECTING TO PLATFORM

3.1. General Connection

WLAN function : SDMMC card for SDIO interface. Connect to platform SD connector.

L 2
e w
28" e
- n L
*
o
* *

SD Connec

L0 B 0 B 2R R N

Figure 3-1 : SDMMC for SDIO interface

Bluetooth function : Both Micro USB and 1X6 pin header for UART interface.

Connect to PC with USB cable or connect to platform with jump-wire.

To PC via USB cable

To Platform

via jump-wire

-
*
-
L3
-
L3
-
-

Figure 3-2 : Micro USB and pin header for Bluetooth interface
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3.2. Renesas SK-S7G2 and PK-S5D9 platform

WLAN function : The female header J14 connect to the Renesas SK-S7G2 and PK-S5D9 platform J22.

LB B B B UE BE U )

Ls o
J2 RESET

WG3221E00 J14 pin define | SK-S7G2 / PK-S5D9 J22 pin define
3 GND 3 GND
4 VDD_MCRSD 4 VCC (+3V3)
19 SDIO_CLK 19 P50
21 SDIO_CMD 21 P5_1
23 SDIO_DO 23 P52
25 SDIO_D1 25 P5_3
27 SDIO_D2 27 P5_4
29 SDIO_D3 29 P55

Figure 3-3 : Connect to Renesas SK-S7G2 and PK-S5D9 platform.
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WLAN function : The female header J13 connect to the Renesas TB-S5D5 platform J4.

WG3221E00 J13 pin define

Renesas TB-S5D5 J4 pin define

10 SDIO_D3 10 P5_5
12 SDIO_D2 12 P5_4
14 SDIO_D1 14 P5_3
16 SDIO_DO 16 P5_2
18 SDIO_CMD 18 P5_1
20 SDIO_CLK 20 P5_0
36 GND 36 GND
37 VDD_MCRSD 37 VCC (+3V3)

Figure 3-4 : SDIO interface connect to Renesas TB-S5D5 platform.

Bluetooth function : The header J12 connect to the Renesas TB-S5D5 platform J2 via jump-wire.

WG3221E00 J12 pin define Renesas TB-S5D5 J2 pin define
1 UART_TXD 2 P410
2 UART_RXD 4 P101
3 UART_CTS 6 P102
4 UART_RTS 8 P413
5 VDD_MCRSD 10 VCC (+3V3)
6 GND 12 GND
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VDD_3V3_MO

HEADER 1x2

HEADER-1X2
VIO,

b

2.54MM
A0

NC
NC

NC

c32
0.1uF
C0603

I
®

4

(4

[3.4]

10
101

LTE_UART_RXD »—11

LTE_UART. DO <K 12

TPL

VIO_AO
GND
NC

NC

NC

NC

LTE_UART_RXD
LTE_UART_TXD

LTE_ATIVE

NC

NC

16
17
“Hﬁ
18
*——
19
*——
20
1|
21
2]
22
e 22]
23
“Hﬁ
24
25

2]
26
“Hﬁ
27
32KHZ_CLK_IN Yy
28

WLAN_RF_KILL_IKK:

3D_SYNC

GND
NC
NC
GND
NC
NC
GND
NC
NC

GND

32KHz_CLK_IN

WLAN_RF_KILL'
4

WG3221-00 PIN OUT
LPGA-96-16.0X12.0-0.5-TOP-A

QL

VDDIO_AO_PM_ext

PCIE_WAI
PCIE_CLKRE
PCIE_RST_L
GND.
PCIE_REFCLKN
PCIE_REFCLKP
GND.
PCIE_TXN
PCIE_TXP
GND
PCIE_RXN
PCIE_RXP
GND

GPIO11
GPIO35

WL_EN
SDIO_INT_L
SDIO_DATA3

GND
BT_USB_DP
BT_USB_DN
GND
EXT_4.2v
EXT_4.2v
WLAN_LED
BT_LED
BT_EN

GND
PCM_CLK
PCM_OUT
PCM_IN
PCM_SYNC
UARTRTS
UART_RXD
UART_DXO
UART CTS
UART_WAKE#
SDIO_CLK
SDIO_CMD
SDIO_DATAQ

< SDIO_DATAL

SDIO_DAT,

PCIE_WAKE_Ls

29
30
31
w31}
32
33
w33
34
w4 ]
35
36
35§
37
LI
38
39
29 ]
40
ELLE
41
42
43
44
a5
46
a7
a8

vio

PCIE_CLKREQ_L:

c3

0.1uF
C0603

Figure 4-1 : WG3221-00 module

> SDIO_DATA2

> SDIO_DATA3

b—————>> SDIO_INTERRUPT_L
K WLAN_EN
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 ———— R

76 I
75
VDD_3V3_MO
74
73
72
7 I
R
|22
68 I
[
[0
[
[
| eren @
624““
& > PCM_CLK 14]
Lt 3 PCM_oUT 14
N ] 14
2 5> PCM_SYNC 14
7 5> HCI_UART_RTS [4.5]
|6 & holuarT RO 4
= %> HCI_UART TXO [4.5]
54—(( HCI_UART_CTS (4,5
3 %> HCI_UART WAKEHOST_L
2 % SDIO_CLK [s]
2 > SDIO_CMD 5]
= > SDIO_DATAO [s]
£ > SDIO_DATAL [s]
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3 . 3V to 1 . 8V LED2 VDD_3V3_LED
VDD_3V3_IN VDD_1v8 LTST-C191KGKT
u2 LED1608
TPS73618DBV R R3 330R
| SOT:2352.9X1.6095A . 'R0402
por2s52 X1
L IN out
= I e
Cc7 c8 c9 C10 HEADER 1x2 Q1
10UF: u.1uF‘L GND_NRIFB c11 10UF: 0.1uF HEADER-1X2_2.54MM 2N7002BK
C0805 C0603 = 10nF C0805 C0603 SOT-23-3-2.9X1.3-0.95-A
C0402
Power source selection
VDD_MCRSD VDD_3V3_IN VDD_3V3_IN
VDD_3V3_IN VIO_AO
ca c6 ca3
VDD_1v8 VDD_1v8
0.1uF 0.1uF 0.1uF
C0603 C0603 C0603
) 3
HEADER 1x3 = HEADER 1x3 = HEADER 1x3 =
HEADER-1)3_2.54MM HEADER-1)3_2.54MM HEADER-1)3_2.54MM
External Power Supply
5V to 3.3V
USB_5V EXT 3v3
J18
HEADER 1x2
HEADER-1X2_2.54MM
C31 €30
ue NC NC
N ouT C0603 |  C0603
N/C N/C
N/C NR/FB =
EN GND -
TPS73701DRB
VSON-N8_3X3_0.65
3.3V => R22=52.3K / R23=30K
. . . .
Figure 4-2 : Power Circuit
SD1
8
ATt SDIO DATAL R _R24 27R R0402 _ SDIO DATAL (¢ b ara; @
oaTo I SDIO DATAO R R27 nn 27RR0402  SDIO DATAO (o pata VDD _MCRSG)
6
vss2 a“\
5
oK SDIO_CLK R___R30 2IRRO4Z  SDIO CLK g ¢ 2l
4
VDD
: L
Vss1 a“\ 5
2
oo SDIO CMD R R32 nn 27RRO0402  SDIOCWMD (ronio cyp Lo
oats |- SDIO_DATA3 R_R34 s a_27R R0402 SDIO_DATAS 51,1y paTA3 = o
onta 12 SDIO_DATAZ R_R35 27R RO402 _ SDIO DATAZ (¢, b aras @
Sb-oC
VDD_MCRSD 17

R41 A ALOK R46 . ANC/10K _SDIO_DATAL
R0402 R0402 SDIO_DATAL R 1

R48 A ANC/10K SDIO_CMD R45 . NC/10K SDIO_DATA2
R0402 R0402 5
VIO VIO SDIO_CMD_R 6
SDIO_DATA3 R
R47 NC/10K_SDIO_DATAO R43 NC/10K SDIO_DATA3 SDIO_DATA2 R 8

R0402

SDIO_CLK _c24 ||NC “‘ T
1 [coe03
VIO

VIO

%

R0402

NC/1X8 SDIO CONN
HEADER-DIP-1X8-2.54-180-A

SDIO_DATAO_R 7
SDIO_CLK_R 3
-

|
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.
CONN:J22 CONN:J4
J14 VDD_MCRSD J13
= VIR ey IV
5 & X—e X
= X7 F—x % X
X1 72X 9 10 DIO_DATA3_R
P F—X X1 12 [¢] ATA2_R
X157 [16 % X 13 17 DIO_DATA1_R
P5 0:CLK X—rrI 1 XI5 16 DIO_DATAO_R
Y DIO_CLK R 20 % X7 18 DIO_CM R
P5_1:CMD 510 CMD R T (22 % %19 20 DIO_CLK R
P5 2:D0 DIO_DATAO R 23 2% X1 77
P5 3:D1 DIO_DATAL R 75 76 % X3 Fo2—X
P5 4:D2 DIO_DATAZ R 78 % X251 26X
P5—51D3 DIO_DATA3 R 29 30 X o7 | |55 X
¢ T 32 X X
%33 3%
X35 3% VDD_MCRSD :: E 3T 32 3 ::
ORCR 20 ] =
= L,y e
HEADER 20X2 X X
(=
Connect to SK-S7G2 and PK-S5D9 J22. HEADER 20X2 =
Connect to TB-S5D5 J4.
. . .
Figure 4-3 : SDIO interface
UART to USB uss_sv VoD_3v3 N
cis iezo c21
0.1uF 0.1uF 0.1uF
C0603 C0603 C0603
USB_SV = FIFO ol kil
QEP-48:05 ~ [°[
98388 24 HOST HCI_TX _R65 .z A OR _R0402
099800 .
29800  ADBUSO 73 HOST_HCI_RX__R67 -A'A’0R_R0402 >§ ':@(%TRT;RTE*K
Q9 ﬁggb‘gé 27 HOST_HCI_RTS _R66 .A'A’0R_R0402 ><> HCIUARTCTS [
o ADBUS? [21 HOST HCT_CTS R68 AnOR RO40Z 22 (1| UART RTS 2.
16 R37 C0402 . Prtyed B %X
6 1 2R7u§oz \”—H" 3v30UT ADBUS6 [T5—X.
| SHIELD  VBus 8 ADBUS7 [—X
SHIELD D- USBDM 15
g{ SHIELD D+ [7 USBDP ACBUSO [-T3—X
10| SHIELD ID F5—X R38 5 ACBUSL [FT7—X T&‘KO
TT{ SHIELD ~ GND RSTOUT# ACBUS2 [-TT—X
T SHIELD jj gujoz R39 USB_5V}———— RESET# ACBUS3 [FTg—X R0402 | VoD 3v3 I
= USB Micro-B SMT 1.5K 43 SIWUA 1 —SVS
MICROUSB-SMT-5-7.42)5.0-90-A R0402 ‘ - XTIN BDBUSO gg USB_TX
USB_RX
XTOUT BDBUSI (38 USERTS Tpa
48 BDBUS2 USB _CTS
X—1 EECS BDBUS3
| CSTNRGMOOGHSLI0OR i BDBLSA 36 PS5
CSTCR6M00G15 cEsK sty i o .
2 BDBUS6 37X
“ mz X~ EEDATA BDBUS7 [— X 1P7
! R0402 47 30 <
TEST BCBUSO [725—X
L BCBUSI [75—X s
- BCBUS2 (77X Ro402
BCBUS3 75X
SIWUB | VDD_3V3_IN
41
PWREN# [——X

Figure 4-4 : UART to USB
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Boot Strap/DEBUG
BT HCI CONN .
— =
VDD_3V3_IN 150 o Z %
J12 T - 2,4] HCI_UART_RXD<K- g g
1 X B 7 X
7 HCI_UART_TXD [2,4,5] [2.4,5] HCI_UART_TXD o g
fg————> HCI_UARTRXD_K [4,5] 17| X R54 .| R56
—— HCI_UART.CTS [2,5] == ==
5 HCI_UART_RTS [2.5] L= lR%bf;oz 1Roolfwz
6 NC_HEADER 6X2
=
HEADER 1X6 -
2 PCM_OUT P>—R25 ApeOR R26 ApeOR 3> PCM_IN 12
R0402 Ji1 R0402
12
3 7
2 PCM_CLK S—R28 AnOR 5 5 R29 ApOR KPCM_SYNC 2
R0402 X7 8 R0402
VDD_3V3_IN
g —
= NC_HEADER 4X2 R31 A xOR
R33 A xOR R0402 c17
R0402 0.1uF
C0603

Figure 4-5 : HCI UART and PCM/12S interface

Power Indicator LED
VDD_3V3_IN VDD_3V3_LED VDD_3V3_LED WLAN/ BT LED
RL_ AnOR R2 VDD_3V3_LED VDD_3V3_LED
R0402 470R
LED2 VDD_3V3_LED Ro402 R7 RE
VDD_1v8 LTST-C191KGKT 220R 220R
T LED1608 R0402 R0402
LED1
RY-SP192USD8#-5M
R4 10K ~ LED1608 BT WLAN
0402 " LED3 LED4
Q1 | LTST-C191KGKT | LED1608
2N7002BK K| LED1608 «’| LTST-C191KGKT
SOT-23-3-2.9X1.3-0.95-A
KPCIE_WAKE_L 2,4
HCI_UART_WAKEHOST L 2.4
. . .
Figure 4-6 : LEDs Circuit
WLAN/BT Reset
VIO VIO
R9
4 10K
. R0402
>> WLAN_EN at o}2 Rl‘?/v‘goioz >> BT_EN 2
NC_HEADER 1x2 NC_HEADER 1x2 _!_
H-1%2_2.54MM c12 H-1X2_2.54MM c14
. 1uF = 0.1uF
C0603 Icoeoa
Swi = 4| sSw2 =
O SW-SPST o sw-sPsST
<LSW»SMT»2-4.4>GO»180»A SW-SMT-2-4.4X3.0-180-A
.
Figure 4-7 : WLAN/BT reset and off
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32.768KHz Clock Source
e}
T Cc1d[0.1uF
Ilco603
Y1 1
1 12 =
VIO vee T
X—3{ NC1 NC8 [-15—X
X—7 NC2 NC7 [Fo—X
X—51NC3 NC6 [Fg—X
X—5 NC4 NC5 X p 11 . 27R
[ |eNe ouT R0402 L > 32KHZ_CLK_IN 21
= c15
SG-3030LC NC
CRY-SMT-12-3.6X2.4-0.5-A C0603

Figure 4-8 : 32.768KHz Clock source

2]
[2.4]
2]

[2.3]

EJTAG/SDIO mode

vio
R55 R51 R53 R59 R61 R52
10K 10K 10K 100R NC 10K
R0402 R0402 R0402 R0402 J9 R0402 [ R0402
—
1 2
WLAN_RF_KILL_L 3 T
SDIO_INTERRUPT_L 5 5
LTE_UART_TXD e g
HCI_UART_WAKEHOST L ug 112“ 3> LTE_UART_RXD [2]
T
*——
1=

NC_HEADER 7X%2 =

DEBUG UART

VIO VIO_AO

R58 R60
< 10Kk < 10K VDD_3V3_IN
ROA40! R0402

PCIE_CLKREQ_L >
PCIE_WAKE_LL-

[2.4]

1

5

7
L

NC_HEADER 4X2

Figure 4-9 : Debug CONN
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5. HISTORY CHANGE

Revision Date Description
DO0.1 2019.01.16 Draft release
DO0.2 2019.06.20 1. Update EVB board drawing in Section 2.1

2. Add VIO_AO description in Section 2.

3. Add platform connection information in Section 3.
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