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About this Document

The RS9113 module is a Wi-Fi, Bluetooth and ZigBee combo module. It is a
dual-band 802.11n single-stream module with built-in MAC/BBP, RF and PA,
and front-end components. It interfaces to a host processor through SDIO,
SPI, UART or USB interfaces. This document provides information that may be
used while integrating the module into an end-to-end solution.

This document includes RS9113 interfacing schematics describing the

supported host interfaces and the other corresponding circuitry, along with the
BOM.
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1 RS9113 module with integrated antenna

In The following sections, we present reference circuit schematics,
BOM, Recommended PCB Landing Pattern, Circuit and Layout
Guidelines along with a Sample layout of an Evaluation Board using
the RS9113 based module with an integrated PCB antenna. The
schematics are shown for SDIO, SPI, UART and USB host interface
options. The layout corresponding to this schematic is also shown
in this document as a reference.

1.1 System Block Diagram

/ RS9113 Module \

Host interfaces

Rx
; —»>
Diplexer RX5G Balun_ (USB,SDIO/SPIL,UART)

Antenna RS8111 RS9113
Selector|
Tx

Diplexer

» Analog and digital
peripheral interface

le—— 3.0 -3.6v Supply

\ u.FL connecto

\ 4

External Antenna

Quad SPI
Flash/

Figure 1: RS9113 Module with Integrated Antenna
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1.2 Reference Schematics and BOM

The default values of all the GPIO pins on powering up RS9113 will be set to
HIGH and are configured as Output.

The following table describes the host interface mode selection for
WiSeConnect and Connect-io-n family by using pull resistors on HOST_SEL_1
and HOST_SEL_0 pins. Internally, both the pins are pulled high.

Note: Host select pin configuration as shown in the table below for
UART is applicable for WiSeConnect/Connect-io-n module families.
For n-Link module family, UART shall function in conjunction with
SPI/SDIO/USB irrespective of Host select pins configuration.

Mode HOST_SEL_1 HOST_SEL_O
UART 0 0
SPI 1 0
USB 0 1
SDIO 1 1

Table 1: Host Interface Selection

1.2.1 Power Supply

It is recommended to have a tightly regulated power supply which is 3.3V
+/- 5% and can handle a continuous current of 500mA. As a general practice
it is always suggested to have a 30% buffer on current rating of the power

supply.

Redpine Signals, Inc. Proprietary and Confidential Page 8
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1.2.2 SDIO mode Interface Schematic (Input supply - 1.8V)

VIN_SDIO
SDIO Interface Connector g
£ 1 2
VINMOD® VIN_MOD SDIO_Ds CDIDAT: CMD |1 SDo_ovMD ‘
SDIO_CLK R 51 vssi VDD [
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ci16
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—
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c15
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bDDDnaDDDDDnuDDDDDDDD%ND C24  120pF. TPS63001
56566665666666666060600ND
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Ro m
) HOST MCU
2 RI10
c12
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3 5
RESETIN veC L RESET_N 5w
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R

OPTION-1 OPTION-2 =+ - OPTION-3 SIGNALS Reves
RESET Circuitry Driving Wireless Convergence®
[Title
RS9113 based Module with integrated antenna -SDIO-1.8V
§ize | Document Number rev
ate: Bheet 1 of 1

Figure 2: SDIO mode Interface Schematic - 1.8V
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1.2.2.1 Bill of Materials for SDIO mode (Input supply — 1.8V)

Item | Qty Reference v':ﬂﬂte Description Jedec | Mfg Part No
CAPACITORS
1 4 C9,C19,C11,C20 0.1uF CER CHIP C 0.1U 10% X5R 0402 10V 0402 Murata GRM155R61A104KA01D
2 1 Cc3 2.2uF CER CHIP C 2.2U 20% X5R 0402 4V 0402 Murata GRM155R60G225ME15D
4 1 c21 1uF CAP CER 1UF 10V 10% X5R 0402 0402 Murata GRM155R61A105KE15D
5 5 C4,C5,C15,C16,C17 10uF CER CHIP C 10U 20% X5R 0805 10V 0805 Murata GRM21BR61A106KE19L
6 1 Cc18 22uF CAP TANT 22uF 10V 10% Case B | AVX TAIB226K0O06RN]
7 1 Cc8 47uF CAP TANT 47UF 6.3V 10% Case B | AVX TAJB476K006RNJ]
RESISTORS
1 R14** 33E CHIP RES 33R 5% 200PPM 0402 1/10W 0402 Panasonic ERJ-2GEJ330X
9 CHIP RES 820R 5% 200PPM 0402 Panasonic
R8 820E 1/10W 0402 ERJ-2GEJ821X
10 3 R22,R23,R24 4.7K CHIP RES 4K7 5% 200PPM 0402 1/10W 0402 Panasonic ERJ-2GEJ472X
11 3 R25,R26,R27 1K RES 1.0K OHM 1/16W 5% 0402 SMD 0402 Yageo RC0402]JR-071KL
INDUCTORS
12 1 L1 4.7uH Power Inductor SsMD | FDK MIPF2520D4R7
13 1 L2 2.2uH Power Inductor 1212 Murata LQH3NPN2R2NGOL
14 5 FB5,FB6,FB7,FB8,FB9 BEAD FILTER CHIP 120 OHM 1.5A 0402 0402 Murata BLM15EG121SN1D
DIODES
15 l 1 | D1 LED Green LED 0603 Lite-On Inc | LTST-C190KGKT
IC'S
16 1 Ul B1-301 RS9113-B1-03 Module Redpine RS9113-B1-301
17 1 U3 TPS63001 | Buck-Boost Regulator QFN-10 | Texas TPS63001DRC
Miscellaneous
18 | 1 | J2 Con SDIO Interface Card Edge Connector SMD
Optional
19 2 C10,C24 20pF CAP CER 20PF 25V 5% NPO 0402 Murata GRM1555C1E200]J201D
20 1 C14 8.2nF CAP CER 3900PF 50V 10% X7R 0402 | Murata GRM155R71H392KA01D
21 2 C12,C13 0.1uF CER CHIP C 0.1U 10% X5R 0402 10V 0402 Murata GRM155R61A104KA01D
22 1 R13 10K CHIP RES 10K 5% 200PPM 0402 1/10W 0402 Panasonic ERJ-2GEJ103X
- , | R10,R12 100K f;'llgstS 100K 5% 200PPM 0402 0402 | Panasonic | oy 2cEr104x

Redpine Signals, Inc. Proprietary and Confidential Page 10
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24 R9,R11 1M CHIP RES 1M 5% 200PPM 0402 1/10W 0402 Panasonic ERJ-2GEJ105X
25 Swi swW SWITCH TACTILE SPST-NO 0.02A 15V SMD | ALPS SKRAAKEO010
N SOT23- .
26 U2 Reset IC MPU/Reset circuit 5 Maxim MAX6415UK-T
MC-146 32.768000kHz

27 Y1 Crystal CRYSTAL 32.768KHZ 9PF SMD SMD Epson 12.5

Table 2: Bill of Material for SDIO mode (Input supply - 1.8V)
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1.2.3 SDIO mode Interface Schematic (Input supply - 3.3V)

SDIO Interface Connector

SDIO_CMD

VIN_SDIO
-

|

SDIO_D3 1 2
CDIDATS CMD

SDIO_CLK R~ [ 5LV VDD

DIO_D: 3| DATO ©“ DATL

[
LK J2 vssz SDIO_D1 l
cs
DAT2 1 Euur(osos)

NOTE
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n driver output impedance and PCB lines accordin
Trace Tmpedance, (3 3€ is Nominal)

to the section 6.6.5 of
specification, version 2.00

SD physical layer

E89 7BEAD VDD_EXT EBL j,s AD VRF33
021 c11
e I 01k 22uF(eASE EI I
— == VINMOD L L
o
VIN_SDIOP: FB8 —BEAI | AAAA, FB6 [—)BEAD,

2.7uH

RESET N

33
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c4
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19
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WURX X
c3 37
2.20F VOUTLDOPL 3 0 DX
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X5 USB_DP SDIG_CLK
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X—— use_ID
36
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P D R22 should be mounted w hen ULP not USED
USB_VDDD 39 T -
21 HOST_BB_EN [7—X. | i
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= 4 L i
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u1 p0 AT R2S A\ AMK
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2% RS9113 based Module  p2 f-ag——F5 AT
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»—gierio7  With integrated antenna
X—5 GPIO_8 27
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X— GPIo_10 20
%1 GPIO 11 BOOT_MODE_0 R24 \ A\ AATK(NP)y
X—75 GPIO_12
X—g GPIO_13
Xz GPIo_14 51 RESET N
GPIO 16 %75 GPIO_15 L o T —
GPIO_16
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X Gpio1s ULP_ANAGPI [2—x.  R24 should not be mounted for USB_CDC Enumeration
X—3T] GPIO_] 4
X—— GPlo_21 AUX_ADC_INO [-ag—X.
AUX_DAC_OUT X
3
34 XTAL_32Khz_P |7 €10 20of
VRF33 0————————— \RF33 XTAL 32Khz N -
7 vi
onp [He [ Imcae
52 GND
V‘N—SD‘miVB“—BQDDaaaaaaaoaaaaanaaag&“” €24 j200F
222222222222222222222 20ND
55855655656060660060056008eND NO POPULATE
FEBRERPBREEBRBBEBBRINRE
Note:
Y1is used for accurate w akeup time
VDD_EXT Host MCU ma
) | y directly drive the RESET_N
VDD_EXT pin of the module as shown below.
R9 M o
HOST MCU
e MCU pin
u2 0AUF driving RESET_N
RESETIN vCC = RESET_N RI3
Nl 10K

1
RESETn

4
GND SHT

i SW1
55
e
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MAX6415
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jJODK
OPTION-2 =+ =+

RESET Circuitry

|
i
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Figure 3: SDIO mode Interface Schematic - 3.3V
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NOTE: Pull up resistors should be present on SDIO_CMD & SDIO_Data lines according to SDIO physical layer
specification, version 2.00.

1.2.3.1 Bill of Materials for SDIO mode (Input supply - 3.3V)

Item | Qty EETEER vPae:[:te Description Jedec | Mfg Part No
CAPACITORS
1 4 C9,C19,C11,C20 0.1uF CER CHIP C 0.1U 10% X5R 0402 10V 0402 Murata GRM155R61A104KA01D
4 1 c21 1uF CAP CER 1UF 10V 10% X5R 0402 0402 Murata GRM155R61A105KE15D
2 1 c3 2.2uF | CER CHIP C 2.2U 20% X5R 0402 4V 0402 Murata GRM155R60G225ME15D
3 3 C4,C5,C17 10uF CER CHIP C 10U 20% X5R 0805 10V 0805 Murata GRM21BR61A106KE19L
5 1 C18 22uF CAP TANT 22uF 10V 10% Case B | AVX TAIB226K006RNJ
6 1 C8 47uF | CAP TANT 47UF 6.3V 10% Case B | AVX TAIB476K006RNJ
RESISTORS

7 1 R14%** 33E CHIP RES 33R 5% 200PPM 0402 1/10W 0402 Panasonic ERJ-2GEJ330X
8 CHIP RES 820R 5% 200PPM 0402 Panasonic

1 R8 820E 1/10W 0402 ERJ-2GEJ821X
9 3 R22,R23,R24 4.7K CHIP RES 4K7 5% 200PPM 0402 1/10W 0402 Panasonic ERJ-2GEJ472X
10 3 R25,R26,R27 1K RES 1.0K OHM 1/16W 5% 0402 SMD 0402 Yageo RC0402JR-071KL

INDUCTORS
11 1 L1 4.7uH | Power Inductor sMD | FDK MIPF2520D4R7
12 4 FB6,FB7,FB8,FB9 BEAD FILTER CHIP 120 OHM 1.5A 0402 0402 Murata BLM15EG121SN1D
DIODES
13 | 1 | D1 | LED Green LED 0603 Lite-On Inc | LTST-C190KGKT
IC'S
14 | 1 |ui | B1-301 | RS9113-B1-03 Module Redpine | RS9113-B1-301
Miscellaneous
15 | 1 | J2 | Con SDIO Interface Card Edge Connector SMD
Optional

16 2 C10,C24 20pF CAP CER 20PF 25V 5% NPO 0402 Murata GRM1555C1E200JZ01D
17 1 Ci4 3.9nF | CAP CER 3900PF 50V 10% X7R 0402 | Murata GRM155R71H392KA01D
18 2 C12,C13 0.1uF | CER CHIP C 0.1U 10% X5R 0402 10V 0402 | Murata GRM155R61A104KA01D
19 1 R13 10K CHIP RES 10K 5% 200PPM 0402 1/10W 0402 Panasonic ERJ-2GEJ103X

Redpine Signals, Inc. Proprietary and Confidential
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CHIP RES 100K 5% 200PPM 0402 .
20 2 R10,R12 100K 1/10W 0402 Panasonic ERJ-2GEJ104X
21 2 R9,R11 1M CHIP RES 1M 5% 200PPM 0402 1/10W 0402 Panasonic ERJ-2GEJ105X
22 1 Swi sW SWITCH TACTILE SPST-NO 0.02A 15V SMD | ALPS SKRAAKEO10
N SOT23- .
23 1 U2 Reset IC MPU/Reset circuit 5 Maxim MAX6415UK-T
MC-146 32.768000kHz

24 1 Y1 Crystal CRYSTAL 32.768KHZ 9PF SMD SMD Epson 12.5

=3.3V)
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1.2.4 SPI mode Interface Schematic

VIN_33
SPI Interface Connector [
33
VINMOD®: VIN_MOD . SPLCs
X—3 CDIDAT3 CMD
b SPI_CLK Rt 5 Vssi
10uF(0805) T SPrvosT LK J2 VSS2[g——] Sp MISO
—SPINTR 51 DATO DATL c10
DAT2 10uF(0805)
19 -
DVDD33 © SDIO_vDD_18_33 . NOTE
WURX [——X NOTE: Based on the Host SPI configuration, during BOOT UP, SPI Master could be
c3 37 R6** value should be adjusted based coming up as GPIO pins.In the wake of this possibility it may be needed to add a
2.50F *—— vouTLDOPL 13 SP_MOs! on driver output impedance and PGB pull up on the SPI_CS and a pul up (CPOL=1ypull down(CPOL=0) on the
40 SDIO_DATA0 Fa——SPrmis0———— Trace Impedance, ,(33E is Nominal) SPI_CLK. The valtie of pull up/ pull down resistor should follow the
— X VoUTLDOPS SDIO_DATAL [(T6——8P TR ——— recmmendations as given on the HOST side.
- SDIO_DATAZ
9 SDIO_DATA3 [FI7—X  spl CS
X—17{ USB_VBUS SDIO_CMD
%151 USB_DP SDIO_CLK [——————————
X—T7{ UseDN FB9yBEAD L DD_EXT FBT7BEAD l RF33
X—— Use_id
36 R25 47K c21: C15 ci C19:
HOST SEL 0 5 — KIS wF 0.10F J2uF(CASE E“[ :0 TP
2 1 yse_voos SEL < Note L L oo Tantaom ||
a2 - R22 should be mounfed w hen ULP not USED = = 0 u = =
“Huss.vooo soer o6 e . UIN 3 FB8 BEAD JEPARVVN FB6 [ BEAD DVDD33
3 - T T T
= 43 - Cc20 c8 A~ co c
USB_VDDA U1 . 0.1uF 47UF(CASE B) 0.1uF 10UF(0805)
INC — - L L
% RS9113 based Module  “p2 PT s | F'ltT ST ti =
%71 GPIO_2 L P1
%—crio7  With integrated antenna ower supply Filter section
X—%-1 GPIO_8 27
X—5—1 GPIO_9 BOOTLOAD_EN [ ATKINPY
X— cpio 10 20 VDD_EXT
X1 GPIO_11 BOOT_MODE_0 L R
X—75-1 GPIO_12 b1
X—g GPIO_13 GPIO 16 LED 820E
X771 GPIO_14 51 RESET N 173
GPIO 16 %25 GPIO_15 RESETN [———— o ———— . .
GPioCis Note: LED Indication
S Ghio-is ULP_ANAGPI —2—x  R24'should be mounted for USB Enumeration
X—3T GPIO 19 - s R24 should not be mounted for USB_CDC Enumeration
X—= cpi021 AUX_ADC_INO 35X
AUX_DAC_OUT [F—X
3
” XTAL_32Khz_P [ Ci | |200F
VRR33 o———* {\pras XTAL 32Kns N <[
75 Y1
GND MC-146
. 52 GND
VIN_33 VT o09g0000000990000000gNs Mzw
555655656565565655555 N0
NO POPULATE
FWTF rrﬂgrrrrrrr r r Y1is used for accurate w akeup time
-
VDD_EXT Host MCU may directly drive the RESET_N
pin of the module as shown below.
R9 A, m
e HOST MCU
e MCU pin
u2 RESET_N
R 5 0-1uF driving s
RESETIN vee | == RESET_N s
o 3 10K
3 Resem

Note: Ensure a reset assertion time of 20ms

SPREDPINE’
R EEir kI

Driving Wireless Convergence®

H g 2
olo GND SRT
MAGas

OPTION-1 OPTION-2

RESET Circuitry

[Tie
RS9113 based Module with integrated antenna -SPI
Size Document Number rev
ate: Bheet 1 of 1

Figure 4: SPI mode Interface Schematic
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SPI mode interface connection recommendations:
For SPI communication, the host MCU which acts as a Master is connected over
SPI interface to the wireless module which acts as a slave. The following
recommendations describe hardware connections between master and slave for SPI
communication. They have to be implemented on the host MCU.
e SPI_CS: The SPI_CS is a chip-select signal driven by the host. The host
should be programmed such that on powering it up, this signal should be
driven HIGH. If not, a pull-up resistor is recommended to be connected
on this line.
SPI_CLK: A clock output from the SPI master component carries the serial
clock to the slave. Based on the configuration of clock polarity (CPOL)
mode in the host MCU, a pull-up (for CPOL=1) or a pull-down (for
CPOL=0) resistor is recommended to be connected on this line.
SPI_INTR: The SPI_INTR is the interrupt signal driven by the RS9113
module to the host MCU .There are two possibilities based on which
pull-up/pull-down is recommended to be connected on this signal.

o Active high/Leading edge interrupt mode: Connect a pull-down
resistor.

o Active low/Trailing edge interrupt mode: Connect a pull-up
resistor.

Pull resistors can be avoided if the following programming sequence
is followed:

o Program 9113 interrupt mode through bootloader.
o Enable interrupt in host MCU.

The host can be programmed such that the interrupt signal has to be
in disabled state till interrupt mode (active HIGH or LOW) is selected.

Note: Pull resistors on SPI_CS (Chip Select) and SPI_CLK (Serial Clock) can
be avoided if the host executes the following sequence.

o On power up the RS9113 module is assumed to be in reset
mode. Then, initialize the SPI master on the host MCU.

o Release the RS9113 module out of reset mode.

Specific values of pull resistors should follow host recommendations.

Redpine Signals, Inc. Proprietary and Confidential Page 16
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1.2.4.1 Bill of Materials for SPI mode

Item | Qty EEEER VF;aILte Description Jedec | Mfg Part No
CAPACITORS
1 4 C9,C19,C15,C20 0.1uF | CER CHIP C 0.1U 10% X5R 0402 10V 0402 | Murata GRM155R61A104KA01D
4 1 c21 1uF CAP CER 1UF 10V 10% X5R 0402 0402 | Murata GRM155R61A105KE15D
2 1 c3 2.2uF | CER CHIP C 2.2U 20% X5R 0402 4V 0402 | Murata GRM155R60G225ME15D
3 3 C4,C10,C17 10uF | CER CHIP C 10U 20% X5R 0805 10V 0805 | Murata GRM21BR61A106KE19L
5 1 C18 22uF CAP TANT 22uF 10V 10% Case B | AVX TAIB226K0O06RN]
6 1 C8 47uF | CAP TANT 47UF 6.3V 10% Case B | AVX TAIB476K006RNJ
RESISTORS

7 1 RE** 33E CHIP RES 33R 5% 200PPM 0402 1/10W 0402 | Panasonic | ERJ-2GEJ330X
8 CHIP RES 820R 5% 200PPM 0402 Panasonic

1 R8 820E | 1/10W 0402 ERJ-2GEJ821X
9 3 R26,R27.R28 1K RES 1.0K OHM 1/16W 5% 0402 SMD 0402 | Yageo RC0402JR-071KL
10 3 R22,R23,R24 4.7K | RES 1.0K OHM 1/16W 5% 0402 SMD 0402 | Yageo RC0402JR-071KL
11 1 R25 4.7K | CHIP RES 4K7 5% 200PPM 0402 1/10W 0402 | Panasonic | ERJ-2GEJ472X

INDUCTORS
12 1 L1 4.7uH | Power Inductor SMD FDK MIPF2520D4R7
13 4 FB6,FB7,FBS,FBY BEAD | FILTER CHIP 120 OHM 1.5A 0402 0402 | Murata BLM15EG121SN1D
DIODES
14 1 | D1 | LED Green LED 0603 | Lite-On Inc | LTST-C190KGKT
IC'S
15 1 | Ul | B1-301 | RS9113-B1-301 Module Redpine RS9113-B1-301
Miscellaneous
16 1 | J2 | Header | 5X2 Berg Header DIP Berg
Optional

17 2 C11,C24 20pF CAP CER 20PF 25V 5% NPO 0402 Murata GRM1555C1E200JZ01D
18 1 Ci4 8.2nF | CAP CER 3900PF 50V 10% X7R 0402 | Murata GRM155R71H392KA01D
19 2 C12,C13 0.1uF | CER CHIP C 0.1U 10% X5R 0402 10V 0402 | Murata GRM155R61A104KA01D
20 1 R13 10K CHIP RES 10K 5% 200PPM 0402 1/10W 0402 Panasonic ERJ-2GEJ103X
21 5 R10,R12 100K f}"llgsts 100K 5% 200PPM 0402 0402 | Panasonic | oy 5cEj104x

Redpine Signals, Inc. Proprietary and Confidential
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22 R9,R11 1M CHIP RES 1M 5% 200PPM 0402 1/10W 0402 Panasonic ERJ-2GEJ105X
23 Swi swl SWITCH TACTILE SPST-NO 0.02A 15V SMD ALPS SKRAAKEO10
L SOT23- .
24 U2 Reset IC MPU/Reset circuit 5 Maxim MAX6415UK-T
MC-146 32.768000kHz

25 Y1 Crystal CRYSTAL 32.768KHZ 9PF SMD SMD Epson 12.5

Table 4: Bill of Material for SPI mode
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1.2.5 USB mode Interface Schematic

icro USB UsB_vBUS
VINMOD®: 3 [V oo o vaus
s b pusmTE— cd _a
ca 2 [ USBED —
muHoaosivL e = 10uF(0805) 0.1uF
DVDD33 OT‘ EC3 PO . RIA A AIM USB_DP b2 0603ESDA
,G3 o WURX =X c20 USB DN p3 Plg-csozeson
VOUTLDOP1© VOUTLDOPL 1 470 250v
= SDIO_DATAO [-T7—X. = = .
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SDIO DATA2 [-T5—X
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A -——USE P11 USB_VBUS SDIO_CMD [-T5—X
o SDIG_CLK [—X
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36
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DVDD33 | vssvoos VINOD fantalom
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HOST_BB_EN -
VOUTLDOP3©- 21 Usa_voor ULP_GPID_0 R22 should be mounted w hen ULP not USED VOUT_3v3 FB8BEAD i A FB6)BEAD DVDD33
. 1 L1 1
ANA3V30 81 ss_vooa " co3 s co ;.
w0 OLF  nuecase B)I T T
2% RS9113 based Module 2 [-p——R2AAAK— == = = —
%53 cPio L Ip1 BB AN - = a1
»—gcrio7  With integrated antenna 0 ANA3V3
XriSeoie so0r HobE 0 |2 B2 A A T Power Supply Filter Section wel
X751 GPIO_12 - - -
X5 GpI013
%71 GPIO_14
GPIO 16 X757 GPIO_15 ReseT N 2 RESELN
GPIO 16
S Chio1a ULP_ANAGPI *x R24 should be mounted for USB Enumeration L2mmnn2.2uH
2] Gpioo1 R24 should not be mounted for USB_CDC Enumeration
X—— GPIO_21 AUX_ADC_INO
AUX_DAC_OUT [—X > 2 VOUTGS\IS
3 c27 | opE
XTAL_32Khz P
VRF33 © 1 VR XTAL 32Khe N [ - ' USB_VBUSe-EBS [ 8EAD - vour 1 J
5 V1 -
GND. [Imcaae _ 7 g
0. 52 GND 2 PSISYNC 10 8.
VOUT_3v3 VBATL ncoooococooocccooooaachN® C24 | 20pF. 128 6 FB E
3355205660000500666000m0 °% o pon 2 =
> NO POPULATE B F oo =
Note: = = TPS63001 =
Y1is used for accurate w akeup time
Voo B VDD_EXT
)| Host MCU directly drive the RESET_N 9
VDD_EXT [ pin of the module as s hown below o1
T CPO 16 ieniq o 20E
R9 A AN M //
im HoSTMCU LED Indication
c12
100K vz :B 1o m%’n’g" RESET_N
RESETIN vCC = RESET. L R13
RESET N 3 - > 10K
o 3 resem - RESET N S
5 1L
c13 oo a2 . 4 =
l o b oND SRT j { riz
WAl oK Note: Ensure a reset assertion time of 20ms, ®
= = Sone .)) - -
OPTION-1 OPTION-2 = = OPTION-3 A 9WSIGNALS Rev0.0
RESET Circuitry Driving Wireless Convergence®™
[Titie:
RS9113 based Module with integrated antenna -USB
[size Document Number rev
ate: Wednesday, October 22, 2014 heet 1 of

Figure 5: USB mode Interface Schematic
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1.2.5.1 Bill of Materials for USB mode

Item | Qty EEEER v';a:f.te Description Jedec | Mfg Part No
CAPACITORS
1 3 C9,C19,C21,C11,C23 0.1uF CER CHIP C 0.1U 10% X5R 0402 10V 0402 Murata GRM155R61A104KA01D
3 . oo 32V | CAP CER 4700PF 100V 10% X7R 0805 0g0s | Murata GRM219R72A472KA01D
22 2 C25,C26 1uF CAP CER 1UF 10V 10% X5R 0402 0402 Murata GRM155R61A105KE15D
2 1 C3,C17 2.2uF CER CHIP C 2.2U 20% X5R 0402 4V 0402 Murata GRM155R60G225ME15D
5 4 C4,C15,C16,C22 10uF CER CHIP C 10U 20% X5R 0805 10V 0805 Murata GRM21BR61A106KE19L
6 1 C18 22uF CAP TANT 22uF 10V 10% Case B | AVX TAIB226K006RNJ
7 1 |C8 47uF CAP TANT 47UF 6.3V 10% Case B | AVX TAIB476K006RN]
RESISTORS
8 CHIP RES 820R 5% 200PPM 0402 Panasonic
1 R8 820E 1/10W 0402 ERJ-2GEJ821X
9 3 R27,R28,R29 1K RES 1.0K OHM 1/16W 5% 0402 SMD 0402 | Yageo RC0402JR-071KL
10 4 R22,R23,R24,R25,R26 4.7K CHIP RES 4K7 5% 200PPM 0402 1/10W 0402 Panasonic ERJ-2GEJ472X
11 1 R21 1M CHIP RES 1M 5% 200PPM 0402 1/10W 0402 Panasonic ERJ-2GEJ105X
INDUCTORS
12 1 L1 4.7uH Power Inductor SMD FDK MIPF2520D4R7
13 1 L2 2.2uH Power Inductor 1212 Murata LQH3NPN2R2NGOL
14 3 FB5,FB6,FB7,FBS,FB9,FB10 BEAD FILTER CHIP 120 OHM 1.5A 0402 0402 Murata BLM15EG121SN1D
DIODES
15 1 D1 LED Green LED 0603 Lite-On Inc LTST-C190KGKT
16 2 D2,D3 0603ESDA | ESD Suppressor 0603 CooperBussmann | 0603ESDA-MLP
IC'S
17 1 Ul B1-301 RS9113-B1-301 Module Redpine RS9113-B1-031
18 1 U3 TPS63001 | Buck-Boost Regulator QFN-10 | Texas TPS63001DRC
Miscellaneous
19 1 J3 uUsB Micro USB SMD Molex 54819-0572
20 2 C24,27 20pF CAP CER 20PF 25V 5% NPO 0402 Murata GRM1555C1E200]J201D
Optional
21 1 |ci4 8.2nF
Redpine Signals, Inc. Proprietary and Confidential Page 20
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24 2 C12,C13 0.1uF CER CHIP C 0.1U 10% X5R 0402 10V 0402 Murata GRM155R61A104KA01D
25 1 R13 10K CHIP RES 10K 5% 200PPM 0402 1/10W 0402 Panasonic ERJ-2GEJ103X
CHIP RES 100K 5% 200PPM 0402 .
26 5 R10,R12 100K 1/10W 0402 Panasonic ERJ-2GEJ104X
27 2 R9,R11 1M CHIP RES 1M 5% 200PPM 0402 1/10W 0402 Panasonic ERJ-2GEJ105X
28 1 Swi SwW SWITCH TACTILE SPST-NO 0.02A 15V SMD ALPS SKRAAKEOQ10
N SOT23- .
29 1 U2 Reset IC MPU/Reset circuit 5 Maxim MAX6415UK-T
MC-146 32.768000kHz

30 1 Y1 Crystal CRYSTAL 32.768KHZ 9PF SMD SMD Epson 12.5
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1.2.6 USB CDC mode Interface Schematic
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Figure 6 USB CDC Mode Schematics
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1.2.6.1 Bill of Materials for USB CDC mode

Item | Qty EEEER v';a:f.te Description Jedec | Mfg Part No
CAPACITORS
1 3 C9,C19,C21,C11,C23 0.1uF CER CHIP C 0.1U 10% X5R 0402 10V 0402 Murata GRM155R61A104KA01D
2 L e 32V | CAP CER 4700PF 100V 10% X7R 0805 005 | Murata GRM219R72A472KA01D
3 2 C25,C26 1uF CAP CER 1UF 10V 10% X5R 0402 0402 Murata GRM155R61A105KE15D
4 1 C3,C17 2.2uF CER CHIP C 2.2U 20% X5R 0402 4V 0402 Murata GRM155R60G225ME15D
5 4 C4,C15,C16,C22 10uF CER CHIP C 10U 20% X5R 0805 10V 0805 Murata GRM21BR61A106KE19L
6 1 C18 22uF CAP TANT 22uF 10V 10% Case B AVX TAIB226K006RNJ
7 1 | cCs8 47uF CAP TANT 47UF 6.3V 10% Case B | AVX TAIB476K0O06RNJ
RESISTORS
8 CHIP RES 820R 5% 200PPM 0402 Panasonic
1 R8 820E 1/10W 0402 ERJ-2GEJ821X
9 3 R27,R28,R29 1K RES 1.0K OHM 1/16W 5% 0402 SMD 0402 Yageo RC0402JR-071KL
10 4 R22,R23,R25,R26 4.7K CHIP RES 4K7 5% 200PPM 0402 1/10W 0402 Panasonic ERJ-2GEJ472X
11 1 R21 1M CHIP RES 1M 5% 200PPM 0402 1/10W 0402 Panasonic ERJ-2GEJ105X
INDUCTORS
12 1 L1 4.7uH Power Inductor SMD FDK MIPF2520D4R7
13 1 L2 2.2uH Power Inductor 1212 Murata LQH3NPN2R2NGOL
14 3 FB5,FB6,FB7,FBS,FB9,FB10 BEAD FILTER CHIP 120 OHM 1.5A 0402 0402 Murata BLM15EG121SN1D
DIODES
15 1 D1 LED Green LED 0603 Lite-On Inc LTST-C190KGKT
16 2 D2,D3 0603ESDA | ESD Suppressor 0603 CooperBussmann | 0603ESDA-MLP
IC'S
17 1 Ul B1-301 RS9113-B1-301 Module Redpine RS9113-B1-031
18 1 U3 TPS63001 | Buck-Boost Regulator QFN-10 | Texas TPS63001DRC
Miscellaneous
19 1 | 13 USB Micro USB SMD Molex 54819-0572
Optional
20 2 C24,27 20pF CAP CER 20PF 25V 5% NPO 0402 Murata GRM1555C1E200]JZ201D
21 1 Ci4 8.2nF
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22 2 C12,C13 0.1uF CER CHIP C 0.1U 10% X5R 0402 10V 0402 Murata GRM155R61A104KA01D
23 1 R24 4.7K CHIP RES 4K7 5% 200PPM 0402 1/10W 0402 Panasonic ERJ-2GEJ472X
24 1 R13 10K CHIP RES 10K 5% 200PPM 0402 1/10W 0402 Panasonic ERJ-2GEJ103X
CHIP RES 100K 5% 200PPM 0402 .
25 2 R10,R12 100K 1/10W 0402 Panasonic ERJ-2GEJ104X
26 2 R9,R11 1M CHIP RES 1M 5% 200PPM 0402 1/10W 0402 Panasonic ERJ-2GEJ105X
27 1 Swi Sw SWITCH TACTILE SPST-NO 0.02A 15V SMD ALPS SKRAAKEO10
28 1 u2 Reset 1C MPU/Reset circuit S0T23-5 | Maxim MAX6415UK-T
MC-146 32.768000kHz
29 1 Y1 Crystal CRYSTAL 32.768KHZ 9PF SMD SMD Epson 12.5
Table 6 Bill Of Material for USB CDC Mode
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1.2.7 UART mode Interface Schematic

33
wNMODOT VIN_MOD
Cc4
10uF(0805)
DVDD33e 21 sp10_voD_18_33
Wurx F—x If the dewce is configured in UART Mode
c3 a7 only,connect
2.2uF X——1 VOUTLDOP1 13 SDIO. CLK SDIO_CMD,SDIO_DATA1,SDIO_DATA2 to
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X——— GPIO_21 AUX_ADC_INO [—3g—%
AUX_DAC_OUT [—X
3
2 XTAL_32Khz_P |7 €10.) 2008
VRF33°- VRF33 XTAL 32khz N -
75 Y1
[ mcues
52
VIN_332 C24 4 120pF
NO POPULATE
Note:
Y1is used for accurate wakeup time
st MCU may directly drive the RESET_N
vouyts3 vours3 PiRCoT e moauie 25 Shown Belo
R9 M
‘ A HOST MCU
R10
zmw v2 o1z MCU pin RESET_N
3 s driving 1
RESETIN VvCC — RESET_N R13
RESET N 3 . ) g 10K
3 RESETH ﬂw S
c13 o2 | =
0.10F GND SRT z R12
Note: Ensure a reset assertion time of 20ms.
MAX6415 ci4 100K
8.2nF
RESET Circuitry

VIN_33 o1
= 1
5
c20 MAX3232CDBR oSk f]_r_o’\
0.10F 16 2 O
uee v DBO-CTS )
— [ |cND 1 e P
cie ca1 DEIRTS 7]
0.10F oy omm—n P
. T Beshs 1)
DB9-TXD 14 Cl- 7 1
DEIRD Trjriout  c2e o J
0.1uF
UARTLRX 2l oo Lls Ton ne  DBO_FEMALE
TARTITXTIT1N R OE(NP)
UARTL-RTS 10 Ve GBICTS
TARTLCTS — 94 2N T20UT IR )
SR ———Jroout RaN e
0.1uF
UART Circuitry~
FBY9. BEAD VDD EXT FB7 ;—)BEAD. VRF33
C26: i c17 c]g‘chsi
R 0.1uF 22uF(CASE B) | O-1UF
Tantalur
= = VINMOD = =
7 L
VIN 3 £88(—8EAD L o £86 —BEAD l OVDD33
Nt c19
0.1uF 47uF1CASE B) U e 10uF(0805)

Power Supply Filter Section

VDD_EXT
D1

GPIO_16 LED I\ AAB20E
4

LED Indication

('D“

DC Source
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RS9113 based Module with integrated antenna -UART
Bize | Document Number rev
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Figure 7: UART mode Interface Schematic
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1.2.7.1 Bill of Materials for UART Mode
Item | Qty EEEER Part Value Description Jedec | Mfg Part No
CAPACITORS
1 8 ggc,%cs),c16,c19,czo,c21,c2 0.1uF CER CHIP C 0.1U 10% X5R 0402 10V | 0402 | Murata GRM155R61A104KA01D
2 1 c3 2.2uF CER CHIP C 2.2U 20% X5R 0402 4V 0402 Murata GRM155R60G225ME15D
3 2 C4,C17 10uF CER CHIP C 10U 20% X5R 0805 10V 0805 Murata GRM21BR61A106KE19L
4 1 C18 22uF CAP TANT 22uF 10V 10% Case B AVX TAIB226K0O06RN]
5 1 cs8 47uF CAP TANT 47UF 6.3V 10% Case B | AVX TAJB476K006RNJ
6 1 C171 100uF CAP TANT 100UF 6.3V 10% Case B | AVX TAIB107K006RN]
RESISTORS
2 CHIP RES 820R 5% 200PPM 0402 Panasonic
1 R8 820E 1/10W 0402 ERJ-2GEJ821X
8 3 R15,R16,R17 1K RES 1.0K OHM 1/16W 5% 0402 SMD 0402 Yageo RC0402JR-071KL
9 R18,R19 4.7K S/HlIgV\F/{ES 4K7 5% 200PPM 0402 0402 | Panasonic | ERJ-2GEJ472X
0,
10 1 | R0 21K fﬂlgvxr/{ES P 5% 200PPM 0402 0402 Panasonic | ppy )GEj513)
INDUCTORS
11 1 L1 4.7uH Power Inductor SMD FDK MIPF2520D4R7
12 2 FB6,FB7 BEAD FILTER CHIP 120 OHM 1.5A 0402 0402 Murata BLM15EG121SN1D
DIODES
13 1 D1 LED Green LED 0603 Lite-On Inc | LTST-C190KGKT
IC'S
RS9113 Module with integrated Redpine _F{59113 Module with
14 1 Ul Module antenna integrated antenna
15 1 U3 MAX3232CDBR | RS232 Level Shifter SSOP-16 | Texas MAX3232CDBR
Miscellaneous
16 1 J13 Jack 3 Pin Power Jack DIP
17 1 P1 DB9 9 Pin Female DB9 Connector DIP
Reset Circuit - based on selected option
18 2 C10,C24 20pF CAP CER 20PF 25V 5% NPO 0402 Murata GRM1555C1E200JZ01D
19 1 Ci4 3.9nF CAP CER 3900PF 50V 10% X7R 0402 Murata GRM155R71H392KA01D
20 2 C12,C13 0.1uF CER CHIP C 0.1U 10% X5R 0402 10V 0402 Murata GRM155R61A104KA01D
Redpine Signals, Inc. Proprietary and Confidential Page 26
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CHIP RES 10K 5% 200PPM 0402

21 13 10K 1/10W 0402 | Panasonic | epy 5GEI103X
CHIP RES 100K 5% 200PPM 0402 )

22 R10,R12 100K 1/10W 0402 Panasonic ERJ-2GEJ104X
CHIP RES 1M 5% 200PPM 0402 )

23 R9,R11 M 1/10W 0402 | Panasonic | ppy >GEI105X

w1 " SWITCH TACTILE SPST-NO 0.02A
24 15V SMD | ALPS SKRAAKE010
25 u2 Reset IC MPU/Reset circuit S0T23-5 | Maxim MAX6415UK-T
MC-146 32.768000KHzZ
26 1 Crystal CRYSTAL 32.768KHZ 9PF SMD SMD Epson 12.5
Do Not Populate

CHIP RES 0.0R 5% 200PPM 0402 )

27 R14 OE 1/10W 0402 Panasonic ERJ-2GEOROOX

Redpine Signals, Inc. Proprietary and Confidential
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1.3 Recommended PCB Landing Pattern

5

Top view
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All Dimensions are in MM
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Soldermask Bpening details

Figure 8: PCB Landing Pattern for RS9113 Module with Integrated

Antenna
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1.4 Circuit and Layout Guidelines

The following are guidelines for integrating the RS9113 module
with integrated antenna.

1. The wireless module has 27 ground pads, with two different
sizes as mentioned below. Please note that all the ground pads
are aligned just across the center of the module on the bottom
side.

% Please provide one ground pad of size 3.60mm x
3.60mm and 26 ground pads of size 1.4mm x 1.4 mm
copper pads on the top side of the application board.
Please open the solder mask in this area so that the
Cu is exposed

» Please provide one ground pad of size 3.60mm x
3.60mm or higher copper pad on the bottom side of
the application board. Please open the solder mask in
this area so that the Cu is exposed.

% The RF ground pad should have 16 Vias, Each via
should have a pad size of 24mil diameter and a 16mil
drill.

2. For RESET, one of the following three options should be followed.

a. Reset may be driven by an R-C circuit. The recommended
value of 'R’ is 100 K@ and the recommended value of ‘C’ is
0.1uF.

b. Reset may be driven IC based circuit.

c. The RESET can be Host driven. At the time of Power-on,
Please ensure that the reset is held low for 20mSec or
more. After this the reset should be driven high.

3. The copper underneath the antenna on the application board

should be etched out on all the layers.

Copper underneath the antenna The red box shown in the picture is devoid of
should be ethched out in all layers copper plane

S REDPINE
nSIGNALS

ian Rev1 0 Ver 0.

Figure 9: Copper Etching Guidelines
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1.5 Sample Layout in SDIO mode

1.5.1 Top Layer

Figure 10: PCB Top Layer Diagram

Redpine Signals, Inc. Proprietary and Confidential Page 30



N SWREDPINE®
Mol ooy, Guide R RS

Driving Wireless Convergence®™

1.5.2 Bottom Layer

Figure 11: PCB Bottom Layer Diagram
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1.5.3 Component Placement

SDIC/SPI INTERFACE us
FL ]+ L
54 -
2 PWR [5132 b el
Bal[" Jclo &= &
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uta H

A 820 Vs

== |

8

(|

SRREDPIE
R RS

RS9113 Basad Module
Referenca Design 00

=
1 LEDM

R1

Curve Siza is 2 mm

Figure 12 : PCB Component Placement Diagram
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1.6 u.FL Connector for External Antenna

RF PIN

GND PAD GND PAD

1.25

1.2Max(Note 4)

i

(01)]

External Antenna

The RS9113 based module with integrated antenna module comes
with an integrated on board antenna, and also an u.FL connector,
where an external antenna can be connected. A choice between the
on board antenna and the external antenna can be made through a
software command. The figures show the u.FL connector integrated
on the module. The connector on the external antenna should be
pushed down to fit into the u.FL connector connected to the
module. Some reference part numbers for external antenna are

Redpine Signals, Inc. Proprietary and Confidential Page 33
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given below. This is for general guidance only, as the choice of the
antenna will depend on the application.

Manufacturer Part No
Laird Technologies 0600-00040
Digi International A24-HABUF-P5I

Connectblue cB-ACC-27
Connectblue cB-ACC-29

Redpine Signals, Inc. Proprietary and Confidential Page 34
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2 RS9113 module without integrated antenna

The following is a reference circuit schematic, BOM, Recommended

PCB Landing Pattern, Circuit and Layout Guidelines, Antenna
Layout Recommendations and Sample layout of an Evaluation

Board using the RS9113 based module without integrated antenna.

The schematics are shown for SDIO, SPI, UART and USB host

interface options. The layout corresponding to this schematic is
also shown in this document as a reference.

2.1 System Block Diagram

s

Antenna
Selector

o

RS9113 Module \

RS8111 RS9113

RXx 2G Balu
Rx
Diplexer Rx 5G Balun_]
Tx
Dipir.')u:l

Host interfaces
*> (USB,SDIO/SPI,UART)

| » Analog and digital
peripheral interface

Quad SPI j«—— 3.0 - 3.6v Supply
Flash/

Figure 14: RS9113 Module without Integrated Antenna

Redpine Signals, Inc. Proprietary and Confidential
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2.2 Reference Schematics and BOM

The default values of all the GPIO pins on powering up RS9113 shall be set to
HIGH and are configured as outputs. The following sections provide reference
schematics for interconnecting the module over SPI, SDIO, USB host
interfaces. Given a module without integrated antenna, RF_OUT_2 is the
default RF port to connect an antenna as shown in the following schematics.
The other RF port RF_OUT_1 should be terminated as shown in the
schematics if not used.

The following table describes the host interface mode selection for
WiSeConnect and Connect-io-n family by using pull resistors on HOST_SEL_0
and HOST_SEL_1 pins. Internally, both the pins are pulled high.

Note: Host select pin configuration as shown in the table below for
UART is applicable for WiSeConnect/Connect-io-n module families.
For n-Link module family, UART shall function in conjunction with
SPI/SDIO/USB irrespective of Host select pins configuration.

Mode HOST_SEL_1 HOST_SEL_0O
UART 0 0
SPI 1 0
USB 0 1
SDIO 1 1

Table 8: Host Interface Selection

2.2.1 Power Supply

It is recommended to have a tightly regulated power supply which is 3.3V
+/- 5% and can handle a continuous current of 500mA. As a general practice
it is always suggested to have a 30% buffer on current rating of the power

supply.

Redpine Signals, Inc. Proprietary and Confidential Page 36
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2.2.2 SDIO mode Interface Schematic (Input supply - 1.8V)

VINMOD®
c3 L
1ourEeog [ ANASV3 Oear 49
0

RS9113

without integrated antenna s
P

based Module  sr0

NOTE:

RI4** value should be adjusted based
on driver output impedance and

A R B TS aminsly
BOOT_MODE_0
BOOTLOAD_EN

—
50 Ohm RE | MM8430-2610RA1
m RFline
C2 |8.20F Z—BD
VIN_MOD 9 g 222 ¢ a7 ; ANTOUT IN
DVDD33 55 35 P
2 © T8D TBD Place Z1-Z3 Close together
VOUTLDOP1A RF_OUT_2 and near to ANT:
BEP_LWAC_VDD_12
VOUTLDOP3 2 Microwave sTvntch is used for eva\uatmg the  fth = =
i the
3 N WURX [—X WLAN module by providing direct connectivity to 21,272,123 form the tuning network for
SDIO_VDD_18_33 Signal generator/Analyzer through RF cable matching the impedance the Antenna
78 0 X The values depend upon the layout. In case
VOUTLDOP1 gglg,g:{:? e} ) tuning network is not implemented Z1
)L - hould be placed 8.2pF default
SDIODATAZ |59 Mating Connector Part No::MXHS83QH3000 Srovidbeplacedas B.ptas defan
SDIO DATAS 77 o
use_veus SDI0_CMD e omae s
USB_DN SDIO_CLK VIN_SDIO
use op ol SDIO Interface Connector H
GND NC X SDIO_D3 SDIO_CMD
60 CD/DAT3 CMD [ —
HOST_SEL_0 [55—X SDIO_CLK . 51 Vsst VDD
USB_VDDS HOST SEL1 X —epo oA K J2 vss2 SDIO DL
USB VD00 = A E T c
USB_VDDA vt HOST_BB_EN 3 10uF(0805)

Pl s resistors should be present on SDI0 CMD & SDIO Data lines according
to the section 6.6.5 of SD physical layer specification, version 2.00

3
JORLER -
93
| AUX DAC_OUT -2~ Re3'should be mounted for USB Enumeration
X—g oRC 56 R23 should not be mounted for USB_CDC Enumeration EBLy—pBEAD VDD_EXT FB7 EEWVRRS
% g | Ne
$TT 74 RESET N c25 cu 161
e RESETN - ) 1WF I 0 3iF sour(case by | O
2 H H Jum
X7 I S TT A i Note N Tantal 1
GPIO_16 2 oy wg_;_gg,\,\\ﬁdggs | R15, R21, R22 should be mounted = = VINMOD =
X5 ] ULP_GPIO_2 i only when ULP not USED
X1 ULP_ANAGPI [-g5—X * VOUT_3v3 £B8 [ pBEAD i AN FB6(—QBRAD DVDD33
. Lok X5 GRIO AUX ADC_INO [ L 1 i i
RN oy NC X - s ciz
= * ] - T I T e I I 2ar
= e - E— |
DVDD330——— o] XTAL 32Khs N T 6 4 s - L L
VRR3go— L% o vi EB1G— ANA3V3
VIN_SDIO® 100 EXT_PA_ON —X MC-146(NP) BEAD  C26
8| VBATT [aYaYaYaYaYaYalaYafaYaYayafaYafaYafaYayal H H
oND 222225 22055220255008 Ta | {200 Power Supply Filter Section wil
“RERBRRNRREEEREBBEBRE NO POPULATE =
= [ VDD_EXT
Note: ot
Y1is used for accurate w akeup time MLEB Ri 820E
LED Indication
Host MCU directly di e the RESET_N
VvDR_EXT VDD_EXT pin of the module as shown below, - 221
%
$e HOST MCU 2 5 VouT_3v3
5
100K u2 MCUpin RESET_N
3 0 i driving - VIN_SDIO 0-EBS—pBEAD N vour |
RESETIN veC RESET_N i VINA Gi
RESET N 3 10K = 7 s
l 3 Reser QB Eeam3based g sssme |10 g2
RESETn [ 08 5 Fe 5
£ 2 j— 1 o o ropt :
c1a H - . E GND  PGND
T e X N> SRT 1 LI aND 1 1 =
[UICH 1 Y oo Note: Ensure a reset assertion time of 20ms, rems0or - = - -
= = 8.2nF .:)
OPTION-1 OPTION-2 = = OPTION-3 A S|GnﬂLS
RESET Circuitry BUCK/BOOST SECTION Driving Wireless Convergence®™
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NOTE: Pull up resistors should be present on SDIO_CMD & SDIO_Data lines according to the SDIO physical layer
specification, version 2.00

2.2.2.1 Bill of Materials for SDIO mode (Input supply - 1.8V)

Item | Qty Reference vpaa::te Description Jedec | Mfg Part No
CAPACITORS
1 1 2 CER CHP C 8.2P +-0.25P C0G 0402 Murata
8.2pF 25V LF 0402 GRM1555C1H8R2CZ01D
2 6 C9,C19,C11,C21,C23,C24 0.1uF CER CHIP C 0.1U 10% X5R 0402 10V 0402 Murata GRM155R61A104KA01D
3 3 C1,C4,C17 2.2uF CER CHIP C 2.2U 20% X5R 0402 4V 0402 Murata GRM155R60G225ME15D
4 4 C3,C5,C15,C16 10uF CER CHIP C 10U 20% X5R 0805 10V 0805 Murata GRM21BR61A106KE19L
5 2 C25,C26 1uF CAP CER 1UF 10V 10% X5R 0402 0402 Murata GRM155R61A105KE15D
6 1 C18 22uF CAP TANT 22uF 10V 10% Case B | AVX TAIB226K0O06RN]
7 1 C8 47uF | CAP TANT 47UF 6.3V 10% Case B | AVX TAJB476K006RN]
RESISTORS
1 R14%* 33E CHIP RES 33R 5% 200PPM 0402 1/10W 0402 Panasonic ERJ-2GEJ330X
9 CHIP RES 820R 5% 200PPM 0402 Panasonic
1 R8 820E 1/10W 0402 ERJ-2GEJ821X
10 3 R2,R3,R4 1K RES 1.0K OHM 1/16W 5% 0402 SMD 0402 Yageo RC0402JR-071KL
o,
11 10 f{RSZ,I;\%FZ{Z,RlS,R16,R17,R18,R19 100K (1:}—|11(F)>V\I/RES 100K 5% 200PPM 0402 0402 Panasonic ER1-2GEIL0AX
INDUCTORS
12 1 L1 4.7uH | Power Inductor SMD | FDK MIPF2520D4R7
13 1 L2 2.2uH FIXED IND 2.2UH 1.6A 73 MOHM SMD Murata LQH3NPN2R2NMOL
14 2 EBS’FBG’FBZFB&FBQ’FBlO’FBl BEAD FILTER CHIP 120 OHM 1.5A 0402 0402 Murata BLM15EG121SN1D
DIODES
15 ‘ 1 ‘ D1 LED Green LED 0603 Lite-On Inc | LTST-C190KGKT
16 | 1 | Ul B1-03 RS9113-B1-03 Module 14X15 | Redpine RS9113

Redpine Signals, Inc. Proprietary and Confidential
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ANTENNA TUNING NETWORK

Refer to the description in the
17 3 Z1,72,73 TBD schematic. Sample part number for Z1 0402 Murata GRM1555C1H8R2CZ01D
given here
Miscellaneous
18 1 ANT1 Antenna | 2.45GHz &5GHz SMD Antenna SMD | Fractus FR0O5-S1-NO-1-004
Microwave Coaxial Connector with Murata
19 1 J1 Con switch SMD MM8430-2610RA1
20 1 J2 Con SDIO Interface Card Connector SMD
Optional
21 2 C6,C7 20pF | CAP CER 20PF 25V 5% NPO 0402 | Murata GRM1555C1E200]Z01D
22 C14 8.2nF 0402 Murata
23 2 C12,C13 0.1uF | CER CHIP C 0.1U 10% X5R 0402 10V 0402 | Murata GRM155R61A104KA01D
CHIP RES 4K7 5% 200PPM 0402 .
24 2 R23,R24 4.7K 1/10W 0402 Panasonic ERJ-2GEJ472X
CHIP RES 10K 5% 200PPM 0402 .
25 1 | R13 10K /10w 0402 | Panasonic | epy5GEI103X
CHIP RES 100K 5% 200PPM 0402 .
26 > R10,R12 100K 1/10W 0402 Panasonic ERJ-2GEJ104X
27 2 R9,R11 1M CHIP RES 1M 5% 200PPM 0402 1/10W 0402 Panasonic ERJ-2GEJ105X
28 1 Swi SwW SWITCH TACTILE SPST-NO 0.02A 15V SMD | ALPS SKRAAKEOQ10
L SOT23- .
29 1 U2 Reset | IC MPU/Reset circuit 5 Maxim MAX6415UK-T
MC-146 32.768000kHz
30 1 Y1 Crystal CRYSTAL 32.768KHZ 9PF SMD SMD Epson 12.5

Table 9: Bill of Material for SDIO mode (Input supply - 1.8V)

Redpine Signals, Inc. Proprietary and Confidential

Page 39




Module Integration Guide
Version 2.2

) J REDPINE
))‘ SIGNALS

Driving Wireless Convergence™

2.2.3 SDIO mode Interface Schematic (Input supply - 3.3V)

—
MM8430-2610RA1
VINMOD’—‘ T ?’T QT 3 )FE gT 50 Ohm RFline —_— T N «
unin letw or|
louF(DEOS ANA3V3 {71 LN e, o o Loo o . 9
! z z2 22z =z c2 8.2pF Zy—BD
O.LuF 50 o33 RF_OUT_1 X D o— ANTOUT ANTIN
J1| 33 56
6 2 z2 Z3
TBD TBD Place Z1-Z3 Close together
FBO —(BEAD. oo s 12 RF_OUT2 and near to ANTL 2
ca c23 I 66 N -
2.20F X——1 vOouTLDOP3 2 — —
0.10F, - WoRX = =
- = VIN_SDIO® SDIO_VDD_18_33
c1 2 8 DX Microwave switch is used for evaluating the 21,272,273 form the tuning network for
2.2uF VOUTLDOPL SDIO_DATAO 75 O standalone Transmit/Receive perfarmagnce of the matching the impedance SF"the Antenna.
= SDIO_DATAL [75 7 WLAN module by providing direct connectivity to The values depend upon the layout. In case
SDIO_DATAZ [0 DO Signal generator/Analyzer through RF cable tuning network is not implemente
16 SDIO_DATA3 {77 o should be placed as 8.2pF as default
X—171 USB_VBUS SDIO_CMD
X4 USB DN SDIC.CLK |2 BISHE Mating Connector Part No::MXHS83QH3000
X—Tg{ USB_DP
X701 USB_ID NC
I &5 NG
VIN_SDIO
2] ons HoST SEL_0 SDIO Interface Connector [
| USB_VDDP o SDI0_D3 2 SDIO_CMD
= I USB_VDDD v 3 CDIDAT3  CMD
w0 o s USB_VDDA HOST_BB_EN SDIO_CLK RIGA o — 5 vf? 12 \)/SDSDZ 5 — L
T I S— S LA RS9113 based Module  r0 T 5| DATO ~ < DATL
DVDD3go—FRE AN BFOT P idoy : INe R DAT2 oo 0e05)
100k _GPIO 3 »—rcerio2 Without integrated antenna ‘ez -
ngggggw\/\/ ok GPIO PL =
o RIB . AAOK_GPO 5 13| GPI04
BV BB Ris A0 GRO 5 761 SPI05 BOOT_MODE_0
DVDD: 2% 50| GPIO_6 BOOTLOAD_EN
%83 25}875 " RM*» value should be ad]usted based Pun up resistors should be present on SDIO CMD & SDIO Datahnes according
driver output impedance and the section 6.6.5 of SD physical layer specification, version 2
X—¢ GPIO9 AUX_DAC_OUT |2 RO should be mounted for USE Enumeration on put impe phys ver sp
S—s1 Gpio-10 = 5 R23 should not be mounted for USB_CDC Enumeration Frace Tmpedance,(35¢ Is Nominaly
X—gg{ GPIO_11 NC
X—1 GPIO_12
%—g{ GPIO_13 RESET_N
X—79 GPIO_14
X781 GPIO_15 ULP_GPIO_0
GRO 16 GPIO 16 ULPGPIO L EBLYyJBEAD VDD_EXT BEAD VRF33
X—g7{ GPIO_17 ULP_GPIO_2
X—1 GPIO_18 ULP_ANAGPI 2 ci c18
R7 100k X 58 GPIO_19 AUX_ADC_INO wF I Io 1k
s PN
= X— ePlo_21 = = VINMOD
yr— 50 XTAL_32Khz_P o u
~———————57{ VDD33 XTAL_32Khz_N
VRF33 VIN_SDIO EB8yPBEAD | AN DVDD33
VRF330 VRF33 64 Y1 AL i
100 EXT_PA_ON [—X. [_Imc-146(vp) c24 cs co
VIN_SDIOO-——————7g VBATT 0.1uF 0.1ul
= coocooooccoocoococooco < 4TUF(CASE B)
GND zZzzzzzzzz22222222222 C7 4 120pF(NP)
566555606060000666060000 | - = =
- k NO POPULATE = FBlg— ANA3V3
= BEAD C26
Note: ; i
L Y1is used for accurate w akeup time Power Supply Filter Section 10F(0805__
VDD_EXT
Host MCU may directly drwe the RESET_N e
VD%EXT VD%,EXT pin of the module as shown b
D1
R9 M
| e HOST McU GPO 16 iep RS 18205
R10 ~
C12 B H
g“’OK u2 Io 10F vy RESET_N LED Indication
5
RESETIN vCC 1 RESET_N i
RESET N Ni 3 aeser 10K RS9113 based
2 RESETn [~ Module
4 2
c13 wlo 2| =
010k - GND SRT R12
l MAXGA15 Note: Ensure a reset assertion time of 20ms. ®
= c14 100K - -
8.2nF .)
OPTION-1 OPTION-2 = OPTION-3 A S|GnﬂLS Rev0.0
. . @
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Figure 16: SDIO mode Interface Schematic - 3.3V
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NOTE: Pull up resistors should be present on SDIO_CMD & SDIO_Data lines according to the SDIO physical layer

specification, version 2.00

2.2.3.1 Bill of Materials for SDIO mode (Input supply - 3.3V)

Item | Qty EETEER VF;aILte Description Jedec | Mfg Part No
CAPACITORS
1 1 2 CER CHP C 8.2P +-0.25P C0G 0402 25V Murata
8.2pF LF 0402 GRM1555C1H8R2CZ01D
2 6 C9,C19,C11,C21,C23,C24 0.1uF CER CHIP C 0.1U 10% X5R 0402 10V 0402 Murata GRM155R61A104KA01D
3 3 C1,C4,C17 2.2uF CER CHIP C 2.2U 20% X5R 0402 4V 0402 Murata GRM155R60G225ME15D
4 2 C3,C5 10uF CER CHIP C 10U 20% X5R 0805 10V 0805 Murata GRM21BR61A106KE19L
5 2 C25,C26 1uF CAP CER 1UF 10V 10% X5R 0402 0402 Murata GRM155R61A105KE15D
6 1 Cc18 22uF CAP TANT 22uF 10V 10% Case B | AVX TAIB226K0O06RN]
7 1 Cc8 47uF CAP TANT 47UF 6.3V 10% Case B | AVX TAIB476K006RNJ
RESISTORS
8 1 R14%* 33E CHIP RES 33R 5% 200PPM 0402 1/10W 0402 Panasonic | ERJ-2GEJ330X
9 R8 820E CHIP RES 820R 5% 200PPM 0402 1/10W 0402 Panasonic | ERJ-2GEJ821X
10 3 R2,R3,R4 1K RES 1.0K OHM 1/16W 5% 0402 SMD 0402 Yageo RC0402JR-071KL
11| 10 | [oROTESISRIGRIZRISR 1 100k | CHIP RES 100K 5% 200PPM 0402 1/10W | 0402 | Panasonic | oo oo
INDUCTORS
12 L1 4.7uH Power Inductor SMD FDK MIPF2520D4R7
13 6 FB6,FB7,FB8,FB9,FB10,FB11 BEAD FILTER CHIP 120 OHM 1.5A 0402 0402 Murata BLM15EG121SN1D
DIODES
Lite-On
14 1 D1 LED Green LED 0603 Inc LTST-C190KGKT
15 | 1 | Ul | B1-03 RS9113-B1-03 Module 14X15 | Redpine RS9113
ANTENNA TUNING NETWORK
16 3 | z1,22,23 TBD ggiﬁgfe" ptgft ﬁsn‘;ggtr'?gr';fhgﬁvic:izrzt'c' 0402 | Murata GRM1555C1H8R2CZ01D
Miscellaneous
17 | 1 | ANT1 Antenna | 2.45GHz &5GHz SMD Antenna SMD Fractus FR05-S1-NO-1-004
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18 1 J1 Con Microwave Coaxial Connector with switch SMD Murata MM8430-2610RA1
19 1 J2 Con SDIO Interface Card Edge Connector SMD
Optional
20 2 C6,C7 20pF | CAP CER 20PF 25V 5% NPO 0402 | Murata GRM1555C1E200]201D
21 1 C14 8.2nF 0402 | Murata
22 2 C12,C13 0.1uF | CER CHIP C 0.1U 10% X5R 0402 10V 0402 | Murata GRM155R61A104KA01D
23 2 R23,R24 4.7K CHIP RES 4K7 5% 200PPM 0402 1/10W 0402 Panasonic | ERJ-2GEJ472X
24 1 R13 10K CHIP RES 10K 5% 200PPM 0402 1/10W 0402 Panasonic | ERJ-2GEJ103X
25 2 R10,R12 100K CHIP RES 100K 5% 200PPM 0402 1/10W 0402 Panasonic | ERJ-2GEJ104X
26 2 R9,R11 1M CHIP RES 1M 5% 200PPM 0402 1/10W 0402 Panasonic | ERJ-2GEJ105X
27 1 Swi sSW SWITCH TACTILE SPST-NO 0.02A 15V SMD | ALPS SKRAAKEO10
- SOT23- .
28 1 U2 Reset | IC€ MPU/Reset circuit 5 Maxim MAX6415UK-T
MC-146 32.768000kHz

29 1 Y1 Crystal CRYSTAL 32.768KHZ 9PF SMD SMD Epson 12.5

Table 10: Bill of Material for SDIO mode (Input supply — 3.3 V)
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2.2.4 SPI mode Interface Schematic

VINMOD® —
o sT 2|3 L 3 50 Ohm REline MM8430-2610RAL
o
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X AUX DAC_OUT -2~ Re3'should be mounted for USB Enumeration
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X7 74 RESET N
X—g GPl RESET_N
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GPIO_16 Lm0 s o RILIN0K] | R15, R21, R22 should be mounted -
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Figure 17: SPI mode Interface Schematic
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NOTE: Based on the Host SPI configuration, during BOOT UP, SPI Master could be coming up as GPIO pins. In the wake of this
possibility, it may be needed to add a pull up on the SPI_CS and a pull up (CPOL=1)/pull down (CPOL=0) on the SPI_CLK. The
value of pull up/ pull down resistor should follow the recommendations as given on the HOST side.

2.2.4.1 Bill of Materials for SPI mode

Item | Qty Reference vi:::te Description Jedec | Mfg Part No
CAPACITORS
1 1 Cc2 8.2pF CER CHP C 8.2P +-0.25P COG 0402 25V LF 0402 Murata GRM1555C1H8R2CZ01D
2 6 C9,C19,C11,C21,C23,C24 0.1uF CER CHIP C 0.1U 10% X5R 0402 10V 0402 Murata GRM155R61A104KA01D
3 3 C1,C4,C17 2.2uF CER CHIP C 2.2U 20% X5R 0402 4V 0402 Murata GRM155R60G225ME15D
4 2 C3,C10 10uF CER CHIP C 10U 20% X5R 0805 10V 0805 Murata GRM21BR61A106KE19L
5 2 C25,C26 1uF CAP CER 1UF 10V 10% X5R 0402 0402 Murata GRM155R61A105KE15D
6 1 C18 22uF CAP TANT 22uF 10V 10% Case B | AVX TAIB226K006RNJ
7 1 C8 47uF | CAP TANT 47UF 6.3V 10% Case B | AVX TAJB476K006RN]
RESISTORS
8 1 R6 33E CHIP RES 33R 5% 200PPM 0402 1/10W 0402 Panasonic ERJ-2GEJ330X
9 1 R1 51E RES 51.0 OHM 1/10W 1% (0402) 0402 Panasonic ERJ-2GE J510X
10 1 R8 820E CHIP RES 820R 5% 200PPM 0402 1/10W 0402 Panasonic ERJ-2GEJ821X
11 1 R14 4.7K CHIP RES 4K7 5% 200PPM 0402 1/10W 0402 Panasonic ERJ-2GEJ472X
12 3 R2,R3,R4 1K RES 1.0K OHM 1/16W 5% 0402 SMD 0402 Yageo RC0402JR-071KL
13 10 Fl{gl'g‘g'l?;';l5'R16'R17'R18'R 100K | CHIP RES 100K 5% 200PPM 0402 1/10W 0402 | Panasonic | oy >cer10ax
INDUCTORS
14 1 L1 4.7uH | Power Inductor SMD FDK MIPF2520D4R7
15 6 FB6,FB7,FB8,FB9,FB10,FB11 BEAD FILTER CHIP 120 OHM 1.5A 0402 0402 Murata BLM15EG121SN1D
DIODES
16 | 1 | D1 | LED Green LED 0603 Lite-On Inc | LTST-C190KGKT
IC'S
17 | 1 | Ul | B1-03 RS9113-B1-03 Module 14X15 | Redpine RS9113
ANTENNA TUNING NETWORK
18 3 | z1,22,z3 TBD ggiﬁ;g’sgi iisrﬁgztri?gri;fgﬁvsec:izraetic' 0402 | Murata GRM1555C1H8R2CZ01D
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Miscellaneous
19 1 ANT1 Antenna | 2.45GHz &5GHz SMD Antenna SMD Fractus FR0O5-S1-NO-1-004
20 1 J1 Con Microwave Coaxial Connector with switch SMD Murata MM8430-2610RA1
21 1 J2 Header | 5X2 Berg Header DIP Berg
Optional
22 2 C6,C7 20pF CAP CER 20PF 25V 5% NPO 0402 Murata GRM1555C1E200JZ01D
23 1 Ci4 8.2nF 0402 Murata
24 2 C12,C13 0.1uF | CER CHIP C 0.1U 10% X5R 0402 10V 0402 | Murata GRM155R61A104KA01D
25 1 R13 10K CHIP RES 10K 5% 200PPM 0402 1/10W 0402 Panasonic ERJ-2GEJ103X
26 2 R10,R12 100K CHIP RES 100K 5% 200PPM 0402 1/10W 0402 Panasonic ERJ-2GEJ104X
27 2 R23,R24 4.7K CHIP RES 4K7 5% 200PPM 0402 1/10W 0402 Panasonic ERJ-2GEJ472X
28 2 R9,R11 iM CHIP RES 1M 5% 200PPM 0402 1/10W 0402 Panasonic ERJ-2GEJ105X
29 1 Swi swil SWITCH TACTILE SPST-NO 0.02A 15V SMD ALPS SKRAAKEOQ10
30 S Reset | IC MPU/Reset circuit gOTZ} Maxim MAX6415UK-T
MC-146 32.768000kHz
31 1 Y1 Crystal CRYSTAL 32.768KHZ 9PF SMD SMD Epson 12.5

able 11: Bill of Material for SPI mode

Redpine Signals, Inc. Proprietary and Confidential

Page 45




Module Integration Guide

Version

2.1

Q.

REDPINE®
SIGNALS

Driving Wireless Convergence®™

2.2.5 USB mode Interface Schematic

—
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2.2.5.1 Bill of Materials for USB mode

Figure 18: USB mode Interface Schematic

Item | Qty HEETEEE vPae:[:te Description Jedec | Mfg Part No
CAPACITORS
1 1 Cc2 8.2pF CER CHP C 8.2P +-0.25P COG 0402 25V LF 0402 Murata GRM1555C1H8R2CZ01D
2 7 (5:9'C11'C19'C21'C23'C24'C2 0.1uF | CER CHIP C 0.1U 10% X5R 0402 10V 0402 | Murata GRM155R61A104KA01D
3 3 C1,C4,C17 2.2uF CER CHIP C 2.2U 20% X5R 0402 4V 0402 | Murata GRM155R60G225ME15D
4 1 €20 ‘;57(;‘\7 CAP CER 4700PF 100V 10% X7R 0805 0gos | Murata GRM219R72A472KA01D
5 2 C27,C26 1uF CAP CER 1UF 10V 10% X5R 0402 0402 | Murata GRM155R61A105KE15D
6 4 C3,C15,C16,C22 10uF CER CHIP C 10U 20% X5R 0805 10V 0805 Murata GRM21BR61A106KE19L
7 1 Cc18 22uF CAP TANT 22uF 10V 10% Case B | AVX TAIB226K0O06RN]
8 1 C8 47uF CAP TANT 47UF 6.3V 10% Case B | AVX TAIB476K006RNJ
RESISTORS
9 1 RS 820E CHIP RES 820R 5% 200PPM 0402 1/10W 0402 Panasonic ERJ-2GEJ821X
10 3 R2,R3,R4 1K RES 1.0K OHM 1/16W 5% 0402 SMD 0402 Yageo RC0402]JR-071KL
11 4 R15,R22,R25,6R26 4.7K CHIP RES 4K7 5% 200PPM 0402 1/10W 0402 | Panasonic | ERJ-2GEJ472X
12 10 | Sy Ras nog RIS T 100Kk | CHIP RES 100K 5% 200PPM 0402 1/10W | 0402 | Panasonic | oo ool o
13 1 R21 iM CHIP RES 1M 5% 200PPM 0402 1/10W 0402 Panasonic ERJ-2GEJ105X
INDUCTORS
14 1 L1 4.7uH Power Inductor SMD FDK MIPF2520D4R7
15 1 L2 2.2uH Power Inductor 1212 Murata LQH3NPN2R2NGOL
16 2 ;??FBG'FBZFB&FB‘;'FBlO'F BEAD FILTER CHIP 120 OHM 1.5A 0402 0402 | Murata BLM15EG121SN1D
DIODES
17 1 D1 LED Green LED 0603 | Lite-On Inc | LTST-C190KGKT
CooperBus
18 2 D2,D3 0603ESDA | ESD Suppressor 0603 | smann 0603ESDA-MLP
IC'S
19 1 Ul B1-03 RS9113-B1-03 Module 14x15 | Redpine RS9113
20 1 |u3 TPS63001 | Buck-Boost Regulator QFN-10 | Texas TPS63001DRC

Redpine Signals, Inc. Proprietary and Confidential

Page 47




Module Integration Guide

Y REDPINE”
Q.

Version 2.2 SIGnﬂLS
Driving Wireless Convergence”
ANTENNA TUNING NETWORK
Refer to the description in the schematic.
21 3 Z21,72,Z3 TBD Sample part number for Z1 given here 0402 Murata GRM1555C1H8R2CZ01D
Miscellaneous
22 1 ANT1 Antenna 2.45GHz &5GHz SMD Antenna SMD Fractus FR05-S1-NO-1-004
23 1 J1 Con Microwave Coaxial Connector with switch SMD Murata MM8430-2610RA1
24 1 J3 uUsB Micro USB SMD Molex 54819-0572
Optional
25 2 C6,C7 20pF CAP CER 20PF 25V 5% NPO 0402 | Murata GRM1555C1E200JZ01D
26 1 C14 8.2nF 0402 | Murata
27 2 C12,C13 0.1uF CER CHIP C 0.1U 10% X5R 0402 10V 0402 Murata GRM155R61A104KA01D
28 1 R13 10K CHIP RES 10K 5% 200PPM 0402 1/10W 0402 Panasonic ERJ-2GEJ103X
29 2 R10,R12 100K CHIP RES 100K 5% 200PPM 0402 1/10W 0402 Panasonic ERJ-2GEJ104X
30 2 R9,R11 1M CHIP RES 1M 5% 200PPM 0402 1/10W 0402 Panasonic ERJ-2GEJ105X
31 1 Swi SW SWITCH TACTILE SPST-NO 0.02A 15V SMD ALPS SKRAAKEOQ10
L SOT23- .
32 1 U2 Reset IC MPU/Reset circuit 5 Maxim MAX6415UK-T
MC-146 32.768000kHz
33 1 Y1 Crystal CRYSTAL 32.768KHZ 9PF SMD SMD Epson 12.5
Table 12: Bill of Material for USB mode
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2.2.6 USB CDC mode Interface Schematic

—
MM8430-2610RA1
vwmobz3 gT e E 2 50 Ohm RF line
el ANAVE ° o LY ¢ ges g . . , Tuning Network
= s o] H 28222 c2 s ANJOYT AN zi——ep
DVDD3E 1| 22 et
0o 99 z2 z3 FRO05-51-NO-1-004
FB9. BEAD g:: VOUTLDOP1A RF_OUT 2 = @ o 0 Pl 21-Z3 CI t t he
[P0 B8P LMAC VDD_12 Place 21-23 Clags together
66
T VOUTLDOP30- VouTLDOP3 2 = =
2 WURX Microwave switch is used for evaluating the N N
o SDIO_VDD_18_33 standalone Transmit/Receive performance of the
WLAN module by providing direct connectivity to 21,22, 23 form the & twork f
220 VOUTLDOP10- VOUTLDOPL SDIO_DATAO Signal generator/Analyzer through RF cable matching the impedance of the Antenna
= SDIO_DATAL The values depend upon the layout. In case
Soio oaTR2 uning network is not implemente
) lid be placed i
USB_VBUS 0— e p—— o usa_veus PR Mating Connector Part No::MXHS83QH3000 should be placed as 8.2pF as default
—SE P T8 USEON SDIG_CLK
f—s To| USB_DP
- 7| USE_ID Ne
1) GND NC
23 HOST_SEL_0
30— 2 Lo voos HosreeLt Micro USB UsB_VEUS
VOUTLDOP30—T5- USB_vDDP ~'o
= VOUTLDOP 10— Use_vbDD v
ANA3V3 O——————— USE_VDDA HOST_BB_EN =i veus
100k GPIO O 75 s D- c22| 21
A e o ——n T RS9113 based Module 0 S I
DVDD33°: AAN GPIO. ] : INe = 100 (e0s) o1uF
Ris 100k GPO 3 | without integrated antenna “ez = GND
o ]
@ggg%gomw—r IPL T
100k GPO 6 76| BOOT_MODE_0 R -
DVDD3! RI19 \ N\ AO0K T BOOTLOAD_EN {R2A A M
e o 0603ESDA
93 T
x—1 AUX_DAC_OUT 22— R25 should be mounted for USB Enumeration
%5 56 R25 should not be mounted for USB_CDC Enumeration ok L
X—gg{ NC X N .
%] neser y |74 RESET N USB Connector Device Mode
ol Sl =
i) g R20 AN i Not
GPO_16 = eho e w_;%wiggi | R20, R23, R24 should be mounted
%—gz{ GPIO_17 ULP_GPIO_2 73— i only when ULP not USED
%11 Grio_18 ULP_ANAGPI EBLy—BRAD VDD_EXT EB7)BEAD VRF33
R7 ook BB GPIO 19 AUX_ADC_INO
L TR ot ST
- N it
= - x —— zmmsg 8)
DVDD330-—————7 Vo33 XTAL 32Kz N — == VINMOD = =
VRR3zo— S VRER {u
VRF33
100 EXT_PA_ON VOUT_3v3 FBS (T PBEAD AA FB6 7 BEAD DVDD33
VOUT 33 0———S| AT o000000000000000020 1 1. 1
GND  £22225282525252252522 caa cs c17:
555565606006060006060 IU]UF 47uK(CASEBj : I mrI
“REBEBRRRRRERERBEEBR = = = =
= Bl ANA3V3
BEAD  C26
—_ Y1is used for accurate w akeup time wil
Power Supply Filter Section :
Host MCU may directly drive the RESET_N L2AAAA2.2uH
VDD_EXT VDR EXT pin of the modyle as shown below. - VDD_EXT
i HOST MCU VOUT 3v3 GPIO_16 LE ‘ RB\ A\ NB20E
R10
£85 —BEAD
100K U2 0 12 mﬁ/‘ilnlg" RESET_N use_vBUso-FES Y wmA vouT |_ED Indication
3
RESETIN VCC RESET_N
RESET N pisYNG

RESET N

RESETn 41‘
c13 8
0.1uF CND SRT j 4 R12
MAX6415 Note: Ensure a reset assertion time of 20ms. TPS63001 ®
100K ) - -
" )

OPTION-1 OPTION-2 ’ l 1 OPTION-3 BUCK/BOOST SECTION SlGnﬂLS Rev0.0

sw1
1 =C=-o 2
M—FRWM

RS9113 based
odule

15
10uF(G805)

EN
GND  PGND
GND

. m—

“H—DJ
<
© |5
“HJ L
ci6
10uF(0805)

RESET Circuitry Driving Wireless Convergence®
fitle
RS9113 based Module without integrated antenna -USB-CDC
Bize | Document Number rev
ale.__Wednesday Oclober 222014 heet 1o

Figure 19 USB CDC Mode Interface Schematics
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2.2.6.1 Bill of Materials for USB CDC mode

Ite Part
Reference . -
m_ [ Qty Value Description Jedec | Mfg Part No
CAPACITORS

1 1 c2 8.2pF CER CHP C 8.2P +-0.25P COG 0402 25V LF 0402 Murata GRM1555C1H8R2CZ01D

2 7| et HEIRCL 2324 | g uF | CER CHIP C 0.1U 10% X5R 0402 10V 0402 | Murata GRM155R61A104KA01D

3 3 C1,C4,C17 2.2uF CER CHIP C 2.2U 20% X5R 0402 4V 0402 Murata GRM155R60G225ME15D

4.7nF o

4 1 C20 250V CAP CER 4700PF 100V 10% X7R 0805 0805 Murata GRM219R72A472KA01D

5 2 C27,C26 1uF CAP CER 1UF 10V 10% X5R 0402 0402 Murata GRM155R61A105KE15D

6 4 C3,C15,C16,C22 10uF CER CHIP C 10U 20% X5R 0805 10V 0805 Murata GRM21BR61A106KE19L

7 1 C18 22uF CAP TANT 22uF 10V 10% Case B | AVX TAIB226K006RNJ

8 1 cs 47uF CAP TANT 47UF 6.3V 10% Case B | AVX TAIB476K006RNJ]

RESISTORS

9 1 R8 820E CHIP RES 820R 5% 200PPM 0402 1/10W 0402 Panasonic ERJ-2GEJ821X

10 3 R2,R3,R4 1K RES 1.0K OHM 1/16W 5% 0402 SMD 0402 Yageo RC0402]JR-071KL

11 3 R15,R22,R26 4.7K CHIP RES 4K7 5% 200PPM 0402 1/10W 0402 Panasonic ERJ-2GEJ472X

R5,R6,R7,R16,R17,R18,R1 o .
12 10 9,R20,R23,R24 100K CHIP RES 100K 5% 200PPM 0402 1/10W 0402 Panasonic ERJ-2GEJ104X
13 1 R21 1M CHIP RES 1M 5% 200PPM 0402 1/10W 0402 Panasonic ERJ-2GEJ105X
INDUCTORS
14 L1 4.7uH Power Inductor SMD FDK MIPF2520D4R7
15 L2 2.2uH Power Inductor 1212 Murata LQH3NPN2R2NGOL
FB5,FB6,FB7,FB8,FB9,FB1
16 7 0,FB11 BEAD FILTER CHIP 120 OHM 1.5A 0402 0402 Murata BLM15EG121SN1D
DIODES
17 1 D1 LED Green LED 0603 Lite-On Inc LTST-C190KGKT
18 2 D2,D3 0603ESDA | ESD Suppressor 0603 CooperBussmann | 0603ESDA-MLP
IC'S
19 1 Ui B1-03 RS9113-B1-03 Module 14x15 | Redpine RS9113
20 1 | u3 TPS63001 | Buck-Boost Regulator QFN-10 | Texas TPS63001DRC
ANTENNA TUNING NETWORK
21 | 3 |z1,22,23 TBp | Refer to the description in the schematic. 0402 | Murata GRM1555C1H8R2CZ01D

Sample part humber for Z1 given here
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Miscellaneous
22 1 ANT1 Antenna | 2.45GHz &5GHz SMD Antenna SMD Fractus FR05-S1-NO-1-004
23 1 J1 Con Microwave Coaxial Connector with switch SMD Murata MM8430-2610RA1
24 1 J3 USB Micro USB SMD Molex 54819-0572
Optional
25 2 C6,C7 20pF CAP CER 20PF 25V 5% NPO 0402 | Murata GRM1555C1E200JZ01D
26 1 Ci4 8.2nF 0402 | Murata
27 2 C12,C13 0.1uF CER CHIP C 0.1U 10% X5R 0402 10V 0402 | Murata GRM155R61A104KA01D
28 1 R25 4.7K CHIP RES 4K7 5% 200PPM 0402 1/10W 0402 | Panasonic ERJ-2GE1472X
29 1 R13 10K CHIP RES 10K 5% 200PPM 0402 1/10W 0402 Panasonic ERJ-2GEJ103X
30 2 R10,R12 100K CHIP RES 100K 5% 200PPM 0402 1/10W 0402 Panasonic ERJ-2GEJ104X
31 2 R9,R11 1M CHIP RES 1M 5% 200PPM 0402 1/10W 0402 Panasonic ERJ-2GEJ105X
32 1 Swi SW SWITCH TACTILE SPST-NO 0.02A 15V SMD ALPS SKRAAKEO010
T Reset | IC MPU/Reset circuit 20727 | Maxim MAX6AL5UK.T
MC-146 32.768000kHz
34 1 Y1 Crystal CRYSTAL 32.768KHZ 9PF SMD SMD Epson 12.5
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2.2.7 UART mode Interface Schematic
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Figure 20: UART mode Interface Schematic
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2.2.7.1 Bill of Materials in UART Mode
Ite
m Qty SIS v';a:f.te Description Jedec | Mfg Part No
CAPACITORS
1 1 2 CER CHP C 8.2P +-0.25P C0G 0402 25V Murata
8.2pF LF 0402 GRM1555C1H8R2CZ01D
2 12 f?é%}é%?éfé%?égg'CZ 0.1uF | CER CHIP C 0.1U 10% X5R 0402 10V 0402 | Murata GRM155R61A104KA01D
3 3 C1,C4,C17 2.2uF CER CHIP C 2.2U 20% X5R 0402 4V 0402 Murata GRM155R60G225ME15D
4 2 C26,C27 1uF CAP CER 1UF 10V 10% X5R 0402 0402 Murata GRM155R61A105KE15D
5 1 C3 10uF CER CHIP C 10U 20% X5R 0805 10V 0805 Murata GRM21BR61A106KE19L
6 1 Cc18 22uF CAP TANT 22uF 10V 10% Case B AVX TAIB226K0O06RN]
7 1 |c8 47uF | CAP TANT 47UF 6.3V 10% Case B | AVX TAIB476K006RNJ
8 1 C171 100uF | CAP TANT 100UF 6.3V 10% Case B AVX TAJB107K006RNJ
RESISTORS

9 CHIP RES 820R 5% 200PPM 0402 Panasonic

1 R8 820E 1/10W 0402 ERJ-2GEJ821X
10 3 R2,R3,R4 1K RES 1.0K OHM 1/16W 5% 0402 SMD 0402 Yageo RC0402JR-071KL
11 1 R17 51K CHIP RES 51K 5% 200PPM 0402 1/10W 0402 Panasonic | ERJ-2GEJ513X
12 2 R14,R15 4.7K CHIP RES 4K7 5% 200PPM 0402 1/10W 0402 Panasonic ERJ-2GEJ472X
13 10 EgéFTFG{IZFilTIIQRZISQIRZOIRZ1’R22’ 100K (f?llgv\llkES 100K 5% 200PPM 0402 0402 Panasonic CR1-2GEIL04X

INDUCTORS
14 L1 4.7uH | Power Inductor SMD FDK MIPF2520D4R7
15 6 FB6,FB7,FB8,FB9,FB10,FB11 BEAD FILTER CHIP 120 OHM 1.5A 0402 0402 Murata BLM15EG121SN1D
DIODES
16 1 | D1 LED Green LED 0603 Lite-On Inc | LTST-C190KGKT
IC'S
17 1 Ul B1-03 RS9113-B1-03 Module 14X15 Redpine RS9113
18 1 u3 RS232 Level Shifter SSOpP-16 | Texas MAX3232CDBR
ANTENNA TUNING NETWORK
Refer to the description in the
19 3 21,722,723 TBD schematic. Sample part number for Z1 0402 Murata GRM1555C1H8R2CZ01D
given here
Miscellaneous
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20 1 ANT1 Antenna | 2.45GHz &5GHz SMD Antenna SMD Fractus FR05-S1-NO-1-004
Mi(;rowave Coaxial Connector with Murata
21 1 J1 Con switch SMD MM8430-2610RA1
22 1 J13 Jack 3 Pin Power Jack DIP
23 1 P1 DB9 9 Pin Female DB9 Connector DIP
Optional
24 2 C6,C7 20pF | CAP CER 20PF 25V 5% NPO 0402 Murata GRM1555C1E200JZ01D
25 1 C14 8.2nF 0402 Murata
26 2 C12,C13 0.1uF CER CHIP C 0.1U 10% X5R 0402 10V 0402 Murata GRM155R61A104KA01D
27 1 R13 10K CHIP RES 10K 5% 200PPM 0402 1/10W 0402 Panasonic ERJ-2GEJ103X
- , | R10,R12 100K (l:;'llgstS 100K 5% 200PPM 0402 0402 | Panasonic | coi ocegi0ax
29 2 R26,R27 4.7K CHIP RES 4K7 5% 200PPM 0402 1/10W 0402 Panasonic ERJ-2GEJ472X
30 2 R9,R11 iM CHIP RES 1M 5% 200PPM 0402 1/10W 0402 Panasonic ERJ-2GEJ105X
31 1 Swi SwW SWITCH TACTILE SPST-NO 0.02A 15V SMD ALPS SKRAAKEO10
32 1 U2 Reset IC MPU/Reset circuit S0T23-5 Maxim MAX6415UK-T
MC-146 32.768000kHz
33 1 Y1 Crystal CRYSTAL 32.768KHZ 9PF SMD SMD Epson 12.5
Do Not Populate
34 1 ‘ R16 OE CHIP RES 0.0R 5% 200PPM 0402 1/10W 0402 Panasonic ERJ-2GEOR0O0OX
Table 14: Bill of Material for UART mode
Note:

Antenna connection:

The ‘microwave coaxial connector with switch’ shown would not be required.

The RF_OUT2 (Module Pin No. 32) signals may be directly connected to an on-board chip antenna, or may be

terminated in an SMA connector of any form factor for enabling the use of external antennas.

There is NO DC blocking available on RF_OUt1 & RF_Out2.
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2.3 Recommended PCB Landing Pattern
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Figure 21: PCB Landing Pattern for 9113 Module without Integrated Antenna
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2.4 Circuit and Layout Guidelines

The following are guidelines for integrating the RS9113 module without
integrated antenna

1. The Wireless module has one ground pad of size 3.84mm x 3.96mm. An
application’s layout must have a provision to include this.

< Please provide a 3.60mm x 3.60mm copper pads on the Top
side of the application board. Please open the solder mask in
this area so that the Cu is exposed.

% Please provide a 3.60mm x 3.60mm copper pad on the bottom
side of the application board. Please open the solder mask in
this area so that the Cu is exposed.

% The RF ground pad should have 16 Vias, Each via should have a
pad size of 24mil diameter and a 16mil drill.

2. For RESET, one of the following three options should be followed.

a. Reset may be driven by an R-C circuit. The recommended value of ‘R’
is 100 K@ and the recommended value of *C" is 0.1uF.

b. Reset may be driven IC based circuit.

c. The RESET can be Host driven. At the time of Power-on, Please
ensure that the reset is held low for 20mSec or more. After this the
reset should be driven high.

3. The RF trace on RF_OUT should have a characteristic impedance of 50
ohms. They can use any standard 50 RF trace (Microstrip or Coplanar
wave guide). The width of the 50 ohms line depends on their PCB stack
like the dielectric of the PCB, thickness of the copper, thickness of the
dielectric and other factors. Customers should work with their fabrication
unit to get these factors right.

4. To evaluate transmit and receive performance like Tx Power and EVM, Rx
sensitivity etc., a ‘microwave coaxial connector with switch’ should be placed
between RF_OUT and the antenna.

5. CLK_REF is the reference clock to the module and should therefore be routed
with minimum trace length and should be routed away from other switching
or sensitive traces.

2.5 Antenna Layout Recommendations

The choice of antenna will depend on the application. However, some
recommendation is listed below if an on-chip antenna is desired to be used

e Fractus FR05-S1-NO-1-004

Please make sure that the Cu is etched out in all the Layers in the
Antenna region. The Ground plane should be removed from under and
both sides of the antenna. Please follow the rules listed in the picture
below while doing the layout for the chip Antenna.
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Tolerance: £0.2 mm
[Z71 Zone occupied by the antenna

Soldering pads, feed point and feeding line
Clearance (PCB without ground-plane)
I PCB ground-plane

NOTE: The attached picture shows the antenna footprint details for
0.8mm thickness FR4 PCB

Figure 22: Chip Antenna Layout Recommendations

The chosen Chip Antennae are A/4 antennae and would require external
ground plane for proper functioning and the length of the ground plane
behind the antenna (from the feed point of antenna to backwards) should
be at least one or two inches .

It is recommended to characterize the antenna portion using a Network
Analyzer. Electrical performance of any Chip antenna is influenced by the
physical characteristics of the surrounding ground plane, feed line, other
devices, and materials. This can be used as an advantage by manipulating
certain parameters to affect resonant frequency and match:

Ground plane configuration

Distance from antenna

Topology around antenna

Feed point transmission line impedance
Trace width

Trace length

Matching Network

PCB substrate thickness

PCB substrate dielectric constant.

© XN UAEWN®=
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2.6 Sample layout in SDIO mode

This section provides a sample layout of a board that instantiates RS9113
module without integrated antenna. This reference board is an SDIO module
with a standard interface into an SDIO slot

2.6.1 Top Layer

P

| |

PCB SIZE:85X24mm NOREN

Figure 23: PCB Top Layer Diagram

2.6.2 Layer2

"PCB SIZE:85X24mm NRENN

Figure 24: PCB Layer2 Diagram
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2.6.3 Layer3

"PCB SIZE:85X24mm AREENR

Figure 25: PCB Layer3 Diagram

2.6.4 Bottom Layer

Q

7] TN

1

PCB SIZE:85X24mm L]

Figure 26: PCB Bottom Layer Diagram
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2.6.5 Component Placement
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PCB SIZE:85X24mm NEREE

Figure 27: PCB Component Placement Diagram
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Revision History

Revision | Version Date Changes
No. No.
1 1.0 July’13 Initial Version.
Applicable to module series without version
label
2 1.1 Aug’1l3 Schematics and Bill of Material are updated
3 1.1 Dec’13 Updated SPI interface pins pull resistors

requirements

4 1.2 Feb'14 1) Edited PCB landing pattern dimensions for

module with integrated antenna.

2) Added notes in sections 1.2 and 2.2

5 1.21 Feb'14 Sections 1.2 and 2.2: Swapped columns
HOST_SEL_0 and HOST_SEL_1.

6 2.0 Feb'14 1) Edited schematics, layout diagrams.

2) Updated module dimensions and PCB
land pattern dimensions, BOM.

7 2.1 Mar'14 1) Corrected SPI_MOSI and SPI_MISO in SPI

mode schematics.

2) Minor edit to notes on UART host
select: changed nomenclature from pull
resistor to pull-down resistor.

3) Modified sample layout figures in

section 1.5.

8 2.2 Oct'14 1) BOOT_MODEO pulldown added for USB
Mode
2) Added note on thermal vias on the thermal
pad.

3) Added filtering section for pin USB_VDDA.
4) Minor Edits on the BOM.
5) USB CDC Mode schematics added for

module with antenna and Without
Antenna.
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6) Minor Edits on Landing pattern.
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