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1 Scope

This document describes key hardware aspects of the Ezurio Veda™ IF912 series wireless modules which is a ultra-lower power, single chip
connected MCUs with 1x1 Wi-Fi 6 dual band, Bluetooth® Low Energy 5.4, Matter and IP networking. Integrated MCU, Radio, PMU, Flash and PSRAM in
11X7mm size that targeted at Internet-of- Things (IoT) applications for stand-alone operation or to offload a host-processor.

This document is intended to assist device manufacturers and related parties with the integration of this radio into their host devices. Data in this
document is drawn from several sources and includes information found in the Infineon CYW55912 Reversion C 2024-10-30 data sheet, along with
other documents provided by Infineon.

Note: The information in this document is subject to change. Please contact Ezurio to obtain the most recent version of this document.

2 Introduction

2.1 General Description

The Veda IF912 series wireless module is a highly integrated, small form factor Wi-Fi/Bluetooth module that is optimized for low-power mobile
devices, featuring:

¢ MCU: 192 MHz Arm® Cortex®-CM33, runs the Wi-Fi and Networking Stacks.

e Memory:
- On-Chip memory: 2048-KB ROM and 768-KB RAM. (No Embedded Memory variant)
- Embedded external memory: 8M PSRAM, 8M Flash. (Embedded Memory, 8M PSRAM, 8M Flash variant)
- Note: For other embedded memory size, please contact Ezurio.

- 1X1,IEEE 802.11a/b/g/n/ac/ax compliant.
- Dual-band (2.4/5GHz), 20 MHz channels supporting PHY data rates up to 802.117ax (MCS111024-QAM 5/6).
- Transmit (TX) power with internal PA and LNA.
- Wi-Fib6release feature:
e  OFDMA uplink and downlink as STA
e Downlink multi-user MIMO as STA
¢ Individual target-wake-time (TWT)

e  Bluetooth®:
- Bluetooth® 5.4 (Bluetooth® Low Energy)
e  Advertising Coding Selection
. Encrypted Advertising Data
. LE Generic Attribute Profile (GATT) Security Levels Characteristic

- Bluetooth® Low Energy 5.0/5.1/5.2/5.3 features
e LElongrange
e LE2Mbps
e LEmesh
e  Advertising extensions

e  Security:
- Arm® Trustzone Cryptocell 312
- Life cycle management
- Cryptokey establishment and management Crypto offloads
- Secure boot
- Wi-Fiand Bluetooth® independent firmware authentication
- Firmware encryption
- Attestation
- Anti-rollback prevention

https://www.ezurio.com/ 4 © Copyright 2025 Ezurio
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The Veda IF912 integrated with all WLAN and Bluetooth functionality in a small package supports a low cost and simple implementation. The radio is
pre-calibrated and integrates the complete transmit/receive RF paths including bandpass filter, diplexer, switches, reference crystal oscillator, and
power management units (PMU). It is available in 7x11x1.4mm solder-down LGA form factors with an RF trace pin out for both Wi-Fiand BT.

Areference certified embedded PCB antenna or the implementation of MHF4 connector for external antennas are available on Veda IF91x DVK,
please contact Ezurio for detail information. A list of certified external antennas is shown in Error! Reference source not found..

Ordering information is listed in Table 1. Please contact Ezurio Sales/FAE for further information.

Table 1: Product ordering information

Part Number Description
453-00396R Module, Veda IF912, SIP, Dual Band, No Embedded Memory, RF Trace Pin, Tape and Reel
453-00396C Module, Veda IF912, SIP, Dual Band, No Embedded Memory, RF Trace Pin, Cut Tape
453-00397R Module, Veda IF912, SIP, Dual Band, Embedded Memory, 8M PSRAM, 8M Flash, RF Trace Pin, Tape and Reel
453-00397C Module, Veda IF912, SIP, Dual Band, Embedded Memory, 8M PSRAM, 8M Flash, RF Trace Pin, Cut Tape
453-00396-K1 Development Kit, Module, Veda IF912, SIP, Dual Band, External Memory, RF Trace Pin
https://www.ezurio.com/ 5 © Copyright 2025 Ezurio
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3 VedalF912 Series Feature Summary

The Ezurio Veda IF912 series device features are described in Table 2.

Table 2: Veda IF912 series wireless module feature
Feature Description

RadioFrontEnd  « Integratesthe complete transmit/receive RF paths including bandpass filter, diplexer, switches, reference crystal
oscillator, and power manage unit (PMU)
e Supports dual-band (2.4/5 GHz)
e Supports 20MHz channel bandwidth
e Supports 1x1 WLAN/Bluetooth antenna configuration

The B/uez‘ooz‘h® word mark and logos are registered trademarks owned by Bluetooth SIG, Inc. Any use of such marks by Ezurio is under license.
Other trademarks and trade names are those of their respective owners.

One buck regulator, multiple LDO regulators, and a power management unit (PMU) are integrated into the Veda IF913. All
regulators are programmable via the PMU. These blocks simplify power supply design for Bluetooth and WLAN functions in
embedded designs.

Pre-Calibration  RF system tested and calibrated in production

Sleep Clock Internal low-power oscillator accuracy is only adequate for WLAN, and not for Bluetooth®, if low power for Bluetooth®Low-
Energy required.
External 32.768 KHz sleep clock is required for Bluetooth® Low Energy to support low power mode.
The 32.768 kHz precision oscillator which meets the requirements listed following table must be used.

Parameter LPO Clock Unit
Nominal input frequency 32.768 kHz
Frequency accuracy +250 ppm
Duty cycle 30-70 %
Input signal amplitude 200 -3300 mV, p-p
Signal type Square-wave or sine-wave -
Inputimpedance > 100k Q
<5 pF

Clock jitter (during initial startup) <10,000 ppm

Advanced  |EEE 802.11a/b/g/n/ac/ax compliant, tri-band capable (2.4/5 GHz)

WLAN e 1x1MIMO providing up to 143 Mbps PHY data rate for 2.4/5 GHz (1024-QAM modulation)

e Supports 20 MHz bandwidth with optional SGI (1024-QAM modulation)

e On-chip power amplifiers and low-noise amplifiers for both bands

e Support wide variety of WLAN encryption: WPA2(Personal/Enterprise), WPA3 (Personal/Enterprise with 192 bit
security).

Advanced e Bluetooth®5.4 (Bluetooth® Low Energy)

Bluetooth - Advertising Coding Selection
- Encrypted Advertising Data
- LEGeneric Attribute Profile (GATT) Security Levels Characteristic
e  Bluetooth® Low Energy 5.0/5.1/5.2/5.3 features
- LElongrange
LE 2 Mbps
- LEmesh
- Advertising extensions
Host controller interface (HCI) using a high speed UART and PCM/I2S for audio data
Low power consumption improves battery life of IoT and embedded devices

https://www.ezurio.com/ 6 © Copyright 2025 Ezurio
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4 Specifications

Table 3: Specifications

Feature Description

Physical size 11x7x1.4mm in 108-pin LGA package

Network communication Secure Digital 1/0 2.0 (1.8V only) /3.0; UART, gSPI, UART, SPI.
interface

Main Chipset Infineon AIROC™ CYW55912

Input Voltage Requirements Typical DC 3.3V, operating range from DC 3.13V to 4.8V

1/0 Signalling Voltage Typical DC 1.8V + 5%

Operating Temperature -40° to +85°C (-40° to +185°F)

Operating Humidity <85% (non-condensing)

Storage Temperature -40° to +85°C (-40° to +185°F)

Storage Humidity 5t0 95% (non-condensing)

MSL (Moisture Sensitivity 4

Level)

Maximum Electrostatic Conductive 8KV; Air coupled 12KV (follows EN61000-4-2)
Discharge

Weight - g (oz.) TBD

Network Architecture Types Infrastructure (client operation)

Wi-Fi Standards IEEE 802.11ax, 11ac, 11ac, 1a/b/g/n, 11d/h, 11§, 11r, 11w, 11e, 11k, 11ai, 1v

Bluetooth Standards Bluetooth BLE5.0,5.1,5.2,5.3, 5.4

Wi-Fi Data Rates Supported Support 802.11 ax/ac/alb/g/n 1x1 MU-MIMO.
802.11b  (DSSS, CCK) 1,2, 5.5, 11 Mbps
802.1alg (OFDM) 6, 9,12, 18, 24, 36, 48, 54 Mbps
802.11n (OFDM, HT20, MCS0-7)
802.11ac  (OFDM, VHT20, MCS0-8)
802.11ax (2.4 GHz / OFDM / HE20 / MCS0-11; 2.4 GHz / OFDMA / HE20 / MCS0-11)
802.11ax (5GHz / OFDM / HE20 / MCSO0-11; 5 GHz / OFDMA / HE20 / MCS0-11)

https://www.ezurio.com/ 7 © Copyright 2025 Ezurio
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Modulation Table BPSK, QPSK, CCK, 16-QAM, 64-QAM, 256-QAM, 1024-QAM
Modulation Type OFDM (IEEE 802.11n/ac) OFDM (IEEE 802.11ax)
MCS Index 20MHz 20MHz
Spatial Stream Modulation Codin
HT VHT HE . : 0.8us Gl 0.4us GI 0.8us GI 1.6us Gl 3.2us Gl
0 0 0 1 BPSK 112 6.5 72 8.6 8.1 7.3
1 1 1 1 QPSK 1/2 13 144 17.2 16.3 14.6
2 2 2 1 QPSK 3/4 19.5 2.7 258 24.4 219
3 3 3 1 16-QAM 112 26 28.9 344 325 29.3
4 4 4 1 16-QAM 3/4 39 433 51.6 488 439
5 5 5 1 64-QAM 23 52 57.8 68.8 65 58.5
6 6 6 1 64-QAM 3/4 58.5 65 774 73.1 65.8
7 7 7 1 64-QAM 516 65 722 86 813 731
8 8 1 256-QAM 3/4 78 86.7 103.2 975 87.8
9 9 1 256-QAM 5/6 N/A N/A 114.7 108.3 97.5
10 1 1024-QAM 3/4 129 1219 109.7
11 1 1024-QAM 5/6 143.4 135.4 121.9
OFD 80
MCS ndex | ¢ i Sieam —— Coting 26-tone RU 52tone RU 106-tone RU 242-tone RU
HE 08usGl | 16usGl | 32usGl | 08usGl | 16usGl | 32usGl | 08usGl | 16usGl | 32usGl | 08usGl | 16usel | 32uscl
0 1 BPSK 112 09 08 08 18 17 15 38 35 32 8.6 8.1 73
1 1 QPSK 112 18 17 15 35 33 3 75 7.4 64 17.2 16.3 14.6
2 1 QPSK 34 26 25 23 53 5 45 113 10.6 96 258 24.4 219
3 1 16-QAM 112 35 33 3 74 6.7 i 15 14.2 12.8 344 32.5 29.3
4 1 16-QAM 34 53 5 45 10.6 10 9 25 213 19.1 516 488 439
5 1 64-QAM 23 74 6.7 6 14.1 133 12 30 8.3 255 68.8 65 585
6 1 64-QAM 314 79 7.5 6.8 15.9 15 13.5 338 319 28.7 774 731 65.8
7 1 64-QAM 5/6 8.8 83 T 176 16.7 15 Sl 354 M9 86 81.3 731
8 1 256-0AM 314 106 10 9 212 20 18 45 425 383 103.2 97.5 87.8
9 1 256-0AM 5/6 118 11.1 10 35 22 20 50 472 425 114.7 108.3 975
10 1 1024-0AM 34 132 125 113 265 % 25 56.3 53.1 4738 129 1219 1097
11 1 1024-QAM 5/6 147 13.9 12.5 294 27.8 25 62.5 59 53,1 143.4 135.4 121.9
802.11ax/ac/n Spatial 1 (1x1 MU-MIMO)
Streams
Bluetooth Modulation GFSK @ 1, 2Mbps

GFSK @ 125, 500 Kbps

Regulatory Certifications United States (FCC)
EU - Member countries of European Union (ETSI)

Great Britain (UKCA)
Canada (ISED)
Australia/New Zealand (RCM)

Japan (MIC)

2.4 GHz Frequency Bands EU: 2.4 GHz t0 2.483 GHz
FCC/ISED: 2.4 GHz t0 2.473 GHz
UKCA: 2.4 GHz t0 2.483 GHz
MIC: 2.4 GHz to 2.483 GHz

RCM: 2.4 GHz t0 2.483 GHz

5 GHz Frequency Bands EU
5.15GHz t0 5.35 GHz
5.47 GHz 10 5.725 GHz
5.725 GHz t0 5.85 GHz

FCC
5.15GHz t0 5.35 GHz

https://www.ezurio.com/ 8 © Copyright 2025 Ezurio
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5.47 GHz t0 5.725 GHz
5.725GHz t0 5.85 GHz
ISED

5.15GHz t0 5.35 GHz
5.47 GHzt0 5.725 GHz
5.725 GHz t0 5.85 GHz
UKCA

5.15GHz t0 5.35GHz
5.47 GHz 10 5.730 GHz
5.725 GHz t0 5.850 GHz
MIC

5.15GHz t0 5.35 GHz
5.47 GHzt0 5.725 GHz

RCM

5.15GHz t0 5.35 GHz
5.47 GHzt0 5.725 GHz

5.725 GHz t0 5.85 GHz

Transmit Power

Note: Transmit power on each
channel varies per individual
country requlations. All values
are nominal with +/-2 aBm
tolerance at room

temperature.

Tolerance could be up to +/-2.5
aBm across operating
temperature.

Note:
HT20/VHT20/HE20 -
20 MHz-wide channels

802.11a
6 Mbps

54 Mbps

802.11b
1Mbps

11 Mbps

802.11g
6 Mbps

54 Mbps

802.11n (2.4 GHz)
HT20; MCS0-4
HT20; MCS5-7
802.11ax (2.4 GHz)
HE20; MCS0-4
HE20; MCS5-7
HE20; MCS8-9
HE20; MCS13

802.11n (5 GHz)
HT20; MCSO0-4
HT20; MCS5-7
802.11ac (5 GHz)
VHT20; MCSO0-4
VHT20; MCS5-7
VHT20; MCS8

802.11ax (5 GHz)
HE20; MCS0-4
HE20; MCS5-7
HE20; MCS8-9
HE20; MC10-11
Bluetooth

LE (1Mbps, 2 Mbps)
LE-LR (S=2, S=8)

17 dBm (50.11mW)
16.5 dBm (44.66 mMW)

18 dBm (63.09 mW)
18 dBm (63.09 mW)

18 dBm (63.09 mW)
17 dBm (50.11 mW)

18 dBm (63.09 mW)
16 dBm (39.81 mW)

18 dBm (63.09 mW)
16 dBm (39.81mW)
14 dBm (25,11 mW)
10.5 dBm (19.95 mW)

17 dBm (50.11mW)
16.5 dBm (44.66 mMW)

17 dBm (50.11 mW)
16.5 dBm (44.66 mW)
14 dBm (25.12 mW)

17 dBm (50.11mW)
16.5 dBm (44.66 MW)
14 dBm (25.12 mW)
13 dBm (19.95 mW)

7dBm (5.01mW) , Maximum
7 dBm (5.01mW) , Maximum

https://www.ezurio.com/
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Typical Receiver Sensitivity 802.1a:
(PER <=10%) 6 Mbps -92dBm
Note: All values nominal, +/-2 54 Mbps -75dBm
asm. 802.11b:
1Mbps -97 dBm (PER < 8%)
11 Mbps -90 dBm (PER < 8%)
802.11g:
6 Mbps -94 dBm
54 Mbps -77 dBm
802.11n (2.4 GHz)
6.5 Mbps (MCSQ0; HT20) -94 dBm
65 Mbps (MCS7; HT20) -75dBm
802.11ax (2.4 GHz)
7.3 Mbps (MCS0; HE20) -94 dBm
121.9 Mbps (MCS11; HE20) -64 dBm
7.3 Mbps (MCS0; HE20/RU242) -94 dBm
802.11n (5 GHz)
6.5 Mbps (MCSQ; HT20) -92dBm
65 Mbps (MCS7; HT20) -73dBm
802.11ac (5 GHz)
6.5 Mbps (MCS0; VHT20) -92dBm
78 Mbps (MCS8; VHT20) -70 dBm
802.11ax (5 GHz)
7.3 Mbps (MCS0; HE20) -92dBm
121.9 Mbps (MCS11; HE20) -61dBm
7.3 Mbps (MCSO0; HE20/RU242) -92dBm
Bluetooth:
LE-1Mbps -96 dBm
LE-2Mbps -94 dBm
LE-LR (S=2) -102 dBm
LE-LR (S=8) 107 dBm
Operating Systems ThreadX RTOS
Supported NetX Secure TLS 1.3
NetX Duo (TCP/IP)
Security WPA, WPA2 (Enterprise) and WPA3 (Enterprise) support for powerful encryption and authentication
Compliance EU
EN 300 328 EN 62368-1:2014
EN 301489-1 EN 300 440
EN 301 489-17 EN 303687
EN 301893 2011/65/EU (RoHS)
FCC ISED Canada
47 CFRFCC Part 15.247 RSS-247
47 CFRFCC Part 15.407 RSS-248
47 CFRFCC Part 2.1091
AS/NZS MIC
AS/NZS 4268:2017 ARIB STD-T66/RCR STD-33 (2.4 GHz)
ARIB STD-T71 (5 GHz)
https://www.ezurio.com/ 10 © Copyright 2025 Ezurio
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Certifications Bluetooth® SIG Qualification ®
TBD
Warranty One Year Warranty

All specifications are subject to change without notice

n © Copyright 2025 Ezurio
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5 Block Diagrams

5.1 VedalF912 module Block Diagram
VBAT VDDIO«
ANT_0 56+ 2 TH |
Q- STthF 5G_RX« ASR_VLX 2.2uH
witc | Bt
! ABUCK_1P12¢
SDIO/GSPI«
2.4G« 2.4G_TX U }ET
T/R
.4G_RX
Switche 2.4G_ o
TDM/125/PCMe
GPIO=
B2
Bandpass Filter VDDIO
WL_REG_ON
~OdBme BT_REG_ON«
BT«
—— T/R 13dBEm
Switch« 20dBm:
L ——
] «~—— LPO
37.4MHz XTAL
NOR Flashe = 8
———= QSPI
PSRAMe —

Figure 1: Veda IF912 SIP module block diagram

Note:

For embedded memory variant, please connect the QSPI bus outside the SIP. See Veda IF912 Implementation Details.

https://www.ezurio.com/
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6 Pin Definitions

Pin # Name Ty VoF:teaf.ge Function If Not Used
1 GND - - Ground GND
2 TDM1_MCK 110 VDDIO TDM1 Interface Master Clock / 12S Master Clock / PCM interface NC
3 GND - - Ground GND
4 TDM1_SCK 110 VDDIO TDM1 Interface Slave Clock / 12S Interface Clock / PCM interface NC
5 GND - - Ground GND
6 TDMT_WS e VDDIO TDM1 Interface Word Select / 12S Interface Word Select / PCM NC

interface
7 TDM1_DO 110 VDDIO TDMT1 Interface Data Out / 12S Interface Data Out / PCM interface NC
8 TDM1_DI 110 VDDIO TDM1 Interface Data In / 12S Interface Data In / PCM interface NC
9 BT_DEV_WAKE | VDDIO Bluetooth Device Wake-up NC
10 WL_DEV_WAKE I VDDIO WLAN Device Wake-up / Programmable General purpose 1/0 NC
n BT_HOST_WAKE O VDDIO Host wake up NC
12 GND - - Ground GND
13 DIP_OUT RF - WIFI+BT RF output port 0 . °0ohm
erminated
14 GND = - Ground GND
15 GND - - Ground GND
16 LHL_GPIO_8 1/0 VDDIO Miscellaneous general purpose GPIO_8 NC
17 LHL_GPIO_9 110 VDDIO Miscellaneous general purpose GPIO_9 NC
18 LHL_GPIO_3 I{e] VDDIO Miscellaneous general purpose GPIO_3 NC
19 LHL_GPIO_5 110 VDDIO Miscellaneous general purpose GPIO_5 NC
20 GND - - Ground GND
o LPO_IN VODIO External sleep clock input (32.768 KHz) )
Note: Needed for Bluetooth® Low Energy to support low power mode.
22 GND - - Ground GND
23 WL_HOST_WAKE O VDDIO WLAN HOST WAKE / Programmable General purpose I/0 NC
24 BT_UART_TXD ¢} VDDIO UART Serial Output. Serial data output for the HCI UART interface. NC
25 GND - - Ground GND
26 ABUCK_1P12 ii\;)vul:fc - Normal 1.12V power input and 0.74V when in sleep mode. -
PWR Please connect to the filtered ABUCK voltage. See pin-33 and pin-34.
27 ABUCK_1P12 input - See Veda IF912 Implementation Details. -
28 GND - - Ground GND
29 TDM2_MCK I/0 VDDIO TDM2 Interface Master Clock / 12S Master Clock/ PCM interface NC
30 GND - - Ground GND
31 TDM2_SCK 110 VDDIO TDM2 Interface Slave Clock / 12S Interface Clock / PCM interface NC
32 GND - - Ground GND
https://www.ezurio.com/ 13 © Copyright 2025 Ezurio
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Pin # Name Ty Ref Function If Not Used
PWR
33 ASR_VLX outpu - Analog Switching Regulator (ABUCK) power stage output. -
t Please connect to external L-C Filter (2.2uH+ 4.7uF) and connected
PWR to ABUCK_1P12 (pin-26; pin-27)
34 ASR_VLX outpu - See Veda IF912 Implementation Details -
t
35 GND - - Ground GND
36 GND = - Ground GND
37 VBAT PWR 3.3V Main DC supply voltage for module. Operational: VBAT is 3.0V to 4.8V -
e  VBAT and VDDIO should not rise 10%-90% faster than 40
38 VBAT PWR 33y microseconds.
’ e VBAT should be up before or at the same time as VDDIO. VDDIO
should NOT be present first or be held high before VBAT is high.
39 GND - - Ground GND
40 SDIO_CLK VDDIO SDIO Clock Input / gSPI Clock Interface NC
41 GND - - Ground GND
42 SDIO_CMD 110 VDDIO SDIO Command Line/ gSPIMOSI Interface NC
43 SDIO_DATA_O 110 VDDIO SDIO Data line 0/ gSPI MISO Interface NC
44 SDIO_DATA_1 110 VDDIO SDIO Data line 1/ gSPlinterrupt Interface NC
SDIO Data line 2/ gSPlInterface
45 SDIO_DATA_ 2 1o VDDIO This pinis also used for strapping option for SDIO or gSPI. NC
Default pull during strapping="H" for SDIO bus; pull it “L” during
strapping for gSPIbus.
46 SDIO_DATA_3 110 VDDIO SDIO Data line 3/gSPICSInterface NC
47 GND - - Ground GND
Serial Clock input for embedded memory.
48 SCLK 110 VDDIO NC
For No embedded memory variant, keep this pin NC.
49 GND - - Ground GND
Serial Data Input / Serial Data Input Output O for embedded memory.
50 S| 110 VDDIO NC
For No embedded memory variant, keep this pin NC.
Serial Data Input / Serial Data Input Output 2 for embedded memory.
51 SI02 110 VDDIO NC
For No embedded memory variant, keep this pin NC.
Serial Data Input / Serial Data Input Output 1 for embedded memory.
52 SIO1 110 VDDIO NC
For No embedded memory variant, keep this pin NC.
Hold Input/Serial Data Input Output 3 for embedded memory.
53 HOLDB 110 VDDIO NC
For No embedded memory variant, keep this pin NC.
Chip Select input, active low (CE pin for embedded PSRAM)
54 CEB VDDIO NC
For No embedded memory variant, keep this pin NC.
Chip Select input, active low (CS pin for embedded NOR Flash)
55 CsB VDDIO NC
For No embedded memory variant, keep this pin NC.
https://www.ezurio.com/ 14 © Copyright 2025 Ezurio
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Voltage

Pin # Name Ty Ref Function If Not Used
SMIF data line 0.
56 SMIF_SPHB_DQO 170 VDDIO e  Connect to external NOR Flash 100 and external PSRAM SIO[0]. NC
e  Connectto Sl (pin-50) for embedded Memory variant.
SMIF data line 1.
57 SMIF_SPHB_DQ!1 110 VDDIO e  Connect to external NOR Flash |01 and external PSRAM SIO[1]. NC
e  Connectto SIO1 (pin-52) for embedded Memory variant.
58 GND = - Ground GND
PWR 1.8 V10 supply for WLAN GPIOs
59 vDDIO inout - e VBAT and VDDIO should not rise 10%-90% faster than 40 NC
P microseconds.
60 BT_GPIO_0 1/0 VDDIO Bluetooth® general purpose /0 NC
61 BT_GPIO_7 110 VDDIO Bluetooth® general purpose 1/0 NC
62 BT_GPIO_16 110 VDDIO Bluetooth® general purpose 1/0 NC
63 BT_GPIO_17 110 VDDIO Bluetooth® general purpose /0 NC
64 BT_GPIO_5 1/0 VDDIO Bluetooth® general purpose /0 NC
65 BT_GPIO_6 110 VDDIO Bluetooth® general purpose /0 NC
66 BT_GPIO_3 110 VDDIO Bluetooth® general purpose 1/0 NC
67 BT_GPIO_4 110 VDDIO Bluetooth® general purpose /0 NC
68 BT_GPIO_2 1/0 VDDIO Bluetooth® general purpose /0 NC
69 GND - - Ground GND
70 DMIC_DATA 110 VDDIO Digital mic data NC
7 GND - - Ground GND
72 LHL_GPIO_4 I{e] VDDIO Miscellaneous general purpose GPIO_4 NC
73 LHL_GPIO_2 110 VDDIO Miscellaneous general purpose GPIO_2 NC
74 LHL_GPIO_6 1/0 VDDIO Miscellaneous general purpose GPIO_6 NC
75 GND - - Ground GND
76 GND = = Ground GND
77 MIC_P VDDIO ADC microphone positive input NC
78 GND - - Ground GND
79 BT_UART_RXD I VDDIO UART Serial Input. Serial data input for the HCI UART interface. NC
80 BT_UART_RTS_N 0 VDDIO UART request—to—send. Active-low reque;t—to—send signal for the HCI NC
UART interface. Bluetooth® LED control pin.
81 BT UART_CTS_N VDDIO QART clear-to-send. Active-low clear-to-send signal for the HCI UART NC
interface.
Used by the PMU to power up or power down the internal regulators
o . L
82 BT _REG._ON VDDIO used by the Blueltoolth sectloh. Wlhen deas§erted, this pin holds the _
Bluetooth® section in reset. This pin has an internal 50 kQ pull-down
resistor by default. that is auto enabled/disabled by programming.
Not used for IF913/IF912.
83 WL_REG_ON VDDIO GND
This should be tied to GND on board.
https://www.ezurio.com/ 15 © Copyright 2025 Ezurio
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Voltage

Pin # Name Type Ref Function If Not Used
84~86 GND = = Ground GND
87 TDM2_DI 110 VDDIO TDM2 Interface Data In / 12S Interface Data In / PCM interface NC
88 TDM2_DO 110 VDDIO TDM2 Interface Data Out / 12S Interface Data Out / PCM interface NC
89 TOM2_ WS e VDDIO TDM2 Interface Word Select / 12S Interface Word Select / PCM NC
interface
90 VCC PWR = Memory 1.8V power supply -
91 GND - - Ground GND
SMIF_SPHB_CLK SMIF clock output
92 @) VDDIO e  Connect to external NOR Flash SCK and external PSRAM SCK. GND
. Connect to SCK (pin-48) for embedded Memory variant.
93 GND - - Ground GND

SMIF dataline 2.

94 SMIF_SPHB_DQ2 110 VDDIO e Connect to external NOR Flash 102 and external PSRAM SIO[2]. -
. Connect to SIO2 (pin-51) for embedded Memory variant.

SMIF data line 3.

95 SMIF_SPHB_DQ3 110 VDDIO ¢ Connect to external NOR Flash 103 and external PSRAM SIO[3]. NC
e  Connect to HOLD (pin-53) for embedded Memory variant.

SMIF chip selectO active-low output

96 SMIF_SPHB_CSO_N @) VDDIO e Connect to external NOR Flash CS# pin. NC
. Connect to CSB (pin-55) for embedded Memory variant.

SMIF chip select1 active-low output

97 SMIF_SPHB_CSI_N 0 VDDIO e Connect to external PSRAM CE# pin. NC
e  Connectto CEB (pin-54) for embedded Memory variant.
98~107 GND = - Ground GND
E1~E4 GND - - Ground GND
https://www.ezurio.com/ 16 © Copyright 2025 Ezurio
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/7 VedalF912 Implementation Details
7.1 Power up sequency timing

To maintain stable MCU and Bluetooth starting up, below power up sequency timing is required.

e  VBAT and VDDIO should not rise 10%-90% faster than 40 microseconds.
e VBAT should be up before or at the same time as VDDIO. VDDIO should NOT be present first or be held high before VBAT is high.

VBAT —/

vpp10 | som

BT REG ON e

BT_UART RTS N

UART Host carn access device after 65.5ms from asseért BT REG ON ©

7.2 L-Cfilter for Buck switching regulator

An Analog Switching Regulator (ASR or ABUCK) is built in the Veda IF912 module, the ABUCK output is brought out to pin-33 and pin-34. A L-C filter
(2.2uH and 4.7uF) is required to filter out the switching noise before it feeds into ABUCK_1P12 (pin-26 and pin-27). Keep the 2.2uH and 4.7uF as
close to Veda IF913 as possible to keep the current flow loop small as you can. Please refer to the Ezurio DVK for the detail placement and routing.
Detail parts information is shown in below.

e 2.2uH:74479276222C (Wurth Elektronik)
e  4.7UF: GRM188C71A475KET# (Murata)

5 GND -
GPIO_0_ WL HOST WAKE (€——22 GPIO_0 WL_HOST_W
22+ BT _UART TXD
GND
ﬁ: ABUCK_1P12
& ABUCK_IPI2
=~ GND
23+ TDM2 MCK
211 GND
2 TDM2 SCK
: L2 : : 2 GND
208 o AsR VX
c19 0806, 2.2uH, 1.6A - ASR VLX
T 4.7uF GID
v
L os03 2] oo
= LHL GPIO 4
GND _LHL GPIO 2/UART TXD N
LHL GPIO 6
75 | LHL GFIO.
https://www.ezurio.com/ 17 © Copyright 2025 Ezurio
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7.3 Serial Memory Interface (SMIF) Connection.

CIMODL
Co o ASESCLEWITMOX, Platform Side

TDMI MCK

DMIC_CLK
GND

SMIF SPHB CS1 N
SMIF_SPHB C30_N
SMIF SPHB DQ3
SMIF_SPHB_DQ2

GND
SMIF $PHB_CTK
GND
vee

BT_GPIO 16
BT GPIG 7
BI_GPIO 0

VDDID

GND
SMIF SPHE DQ1
SMIF_SPHE_DQO
CSB

CEB
HOLDE
SI01

LI VDDIO

RS TR
o[ Murata, BLMISAGI21SNL

For the Veda IF912 without embedded memory variant (453-00396R), user can add external memory (NOR Flash and PSRAM) to the SMIF.
Example connections are shown below. Note: VDDIO is limited to 1.8V.

- VDDIG ©
IR

[o£] <) 2 <

 Cs#
= SOM01 TO3RESET# [
WPHI02

VoG -

SCK [

https://www.ezurio.com/

SOYSIOL]
S10[21
V85

SISI0M0]

SI0[3]
SCLE

L ENE SBHBIDGE i

SMIF SFHB DG

T SMIE GPHB CLE - -
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e Forthe Veda IF912 with embedded memory variant (453-00397R), user need to connect SMIF to the embedded memory pin out (pin48/50;
pin51to pin-55). Example connections are shown below.

1
o

e

4

" MODIL

 ASE, SCLCWITNMOY, Platform Side

TDMI-MCK

TDMI_SCK

GND
SCLE

DMIC_CLE
GND
GND
GND
GND
GND
GND
GND
GND
GND
GND

SMIF_SPHB_CS1_N
SMIF_SPHB_CS0_N

SMIF_SPHB_DQ3
SMIF_SPHE DQ2
GND
SMIF_SPHB_CLE
GND
voe

DMIC_DATA
GND

BT-GPIO_2
BT_GPIO_4
BT_GPIO_3

BT GPIO_6
BT_GPIO_5
ET_GPIO_17
BT_GPIO_16

BT GPIO_7
BT_GPIO_0
VDDIO

GND
SMIF_SPHE_DQ1
SMIF_SPHE_DQO
cSB

CEB

HOLDB

S101

3102

||I-:Gi\ﬁ

108 DMIC CLE
107
106
103
104
103
102
101
100
59
97 SMIF SPHB CS1 N
56 SMIF SPHE CS0 N
93 SMIF_SPHE DQ3
54 SMIF_SPHBE _DQ2
93
[ SMIF_SPHE_CLE
5 o
)
O VDDIO-1 g
Mamory 1.8V power supply -
0’ _ DEIC DATA
69 o
68 BT_GPIO_2
67 BT GFIO 4
66 BT GPIO 3
63 BT_GPIO &
64 BT GPIO 5
[ BT _GPIO_17
[3 BT_GFIO_l6
6 BT_GPIO_T
;g OVDDIO 1.3V 1I'0 Voltaze for WLAM GPIO -
37 SMIF_SPHE DQ1
56 SMIF_SPHE DO0
35 SMIF_SPHB_CS0_N
34 SMIF_SPHB_CS1 N
33 SMIF SPHE DQS3
52 AIF_SPHE DQ1
51 F_SPHB DQ2
e

SMIF_SPHE DQO

SMIF_SPHB_CLE

https://www.ezurio.com/
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7.4 SDIO and gSPI strapping configuration

SDIO and gSPIin Veda IF912 are muxed together on the same pin out, please reference the pin definition table.

A strapping option pin SDIO_DATA[2] is used to configure between SDIO and gSPI. Default is in “H” state which is SDIO mode. Pull this pin to “L” will
be setin gSPI mode.

7.4.1 SDIO mode

Veda IF912 provide support for SDIO V 3.0, including the new UHS-I modes:

e  DS: Default speed (DS) up to 25 MHz, including 1and 4-bit modes (1.8 V signaling
e HS:High-speed up to 50 MHz (1.8 V signaling)

e SDR12: SDRup to 25 MHz (1.8 V signaling)

e SDR25: SDRup to 50 MHz (1.8 V signaling)

e SDR50: SDR up to 100 MHz (1.8 V signaling)

o  DDR50: DDR up to 50 MHz (1.8 V signaling)

Notes: 1. The UHS-1rate SDR104, that is part of the SDIO V 3.0 specification, is not supported.

2.Veda IF912 is backward compatible with SDIO V 2.0 host interfaces. Note however that it can only support 1.8 V signaling. It cannot
support 3.3V signaling during initialization post power cycle and in default/high speed SDIO V 2.0 modes. The host must use 1.8 V
signaling.

According to the SDIO specification, pull-ups in the 10 kQ to 100 kQ range are required on the four DATA lines and the CMD line. This
requirement must be met during all operating states either through the use of external pull-up resistors or through proper
programming of the SDIO host'’s internal pull-ups.

7.4.2 gSPImode
Veda IF912 has the option of using the simplified generic SPI (gSPI) interface/protocol.
Characteristics of the gSPI mode include:

e  Upto50-MHz operation

e  Fixed delays for responses and data from the device
e Alignment to host gSPI frames (16 or 32 bits)

e Upto2-KBframe size per transfer

e Little-endian and big-endian configurations

e Aconfigurable active edge for shifting

e  Packet transfer for CCM/CP Traffic/Data Exchange

Note: gSPI mode is enabled using the strapping option pins.

https://www.ezurio.com/ 20 © Copyright 2025 Ezurio
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7.5 MHF4 and Embedded PCB antenna

The Veda IF912 DVK design has two antenna connection options which are MHF4 and embedded PCB antenna. Pop on R15, users can get the RF
signal out at MHF4 connector for external antenna. Pop on R16 will allow users to use the embedded PCB antenna.

Please copy the components’ location for the RF trace from the DVK to maintain the RF performance and adopt Ezurio certification grant.

0402, 0.8 R15

(lmgecacereene|cnaan i 4
10402, 140, TA - - - 0201, 0 Ohm - -

15 s
| IPEX, 20449001 - - - -

BT HOST WAKE - ~~ o
WL DEV _WAKE
BT DEV WAKE >

WL.DEV_WAKE -
BT DEV WAKE -

MOD1

T 2 = 2] o) eof | o | < Ezurio; 453-00396, Platfo:
~ E o w M M ..... L .
LHL_GPIO_§ % % % 3 % % % E HIEEE 8‘% g % % DMIC_CLK igg S SDMIc eI
LHL GPIO 9 o) BEEEZ2SS o T GND [
LHL_GPIO 3 AR S S i E s GND |52
LHL GPIO 5 gyw. BEog g GND [—o=
GND = GND —=
LPO_IN_OUT B g5 GND o3
GND GND =
GPIO 0 WL_HOST WAKE oNp (=9
BT UART TXD OND |5
GND GND [—5o— SR
ABUCK_1P12 GND (—=— SEEE
ABUCK_1P12 SMIF_SPHB_CS1 N [—5-— T
GND SMIF_SPHB_CSO0_N [—=— T
TDM2 MCK SMIF_SPHB DQ3 [ EF
GND SMIF_SPHB DQ2 [— :
TDM2_SCK GND [—>— PR
GND SMIF_SPHB_CLK [—— L
ASR_VLX GND (o o
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8 Mechanical Specifications
Veda IF912 SIP package is 11 x 7 x 1.4 mm. Detailed drawings are shown in
11.0
Pi“‘\ 375 025
70 i 51
1 : 50
E gaduobooooobgbgbuooonon g
o Jpuouobooboiobdoibtil o
. 108 90 O
CV ol ea | g S
- 8 .
e 2 ] 1.00(x4) 1] -
NS ——rE—- - E—
[ .
1 1] 0
~ ] E1 E2 ] X 9
= 2 8 - ’
¢ |2 0000000000000000000—=
= JO000000000000000000— 1%
16 005 | o225 35
0:4D (x108) 0.45 "i 5.10
8.55
TOP VIEW :
(The PCB footprint recommend) €rio
E%%Elr;i:rmms?cﬁ TLE: Veda IF912 PCB_Footprint
Figure 2.
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) 11.0
P""‘\ 375 0.25
70 i 51
1 tl : 50
- goodbodboogpooboouoouo S
o Jpobotoodiogbodboitl 5
. 108 90 .
S B3 —
] g ] o
o ] 1.00(x4) 1| -
S§ = - El—
] ]
] (| 9
] E1l . E2 ] E °
g g 7 2 89 g ’
4 | Hooooooogpooooododi—es
= JUooooouydoiioiiiill—rars
16 0225 35
e
8.55
TOP VIEW :
(The PCB footprint recommend) €zrio
Fp—. Vemmizoarsrcs | VedalF912 PCB_Footprint
Figure 2:\leda IF912 SIP outline dimension
Note: Dimensions are in millimeters tolerances:
Angular: =05
X.X: =01
XXX: =0.05
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9 Material handling information

9.1 Required Storage Conditions

9.1.1 Prior to Opening the Dry Packing

The following are required storage conditions priorto opening the dry packing:

e  Normal temperature: 5~40°C
e Normal humidity: 80% (Relative humidity) or less
e  Storage period: One year or less

Note: Humidity means relative humidity.

9.1.2 After Opening the Dry Packing

The following are required storage conditions afteropening the dry packing (to prevent moisture absorption):

e  Storage conditions for one-time soldering:

- Temperature: 5-25°C

- Humidity: 60% or less

- Period: 72 hours or less after opening

e  Storage conditions for two-time soldering

- Storage conditions following opening and prior to performing the 15t reflow:
e  Temperature: 5-25°C
e Humidity: 60% or less
e  Period: Ahours or less after opening

- Storage conditions following completion of the 15t reflow and prior to performing the 2" reflow
e  Temperature: 5-25°C
e Humidity: 60% or less
e  Period: B hours or less after completion of the 1st reflow

Note: Should keep A+B within 72 hours.

9.1.3 Temporary Storage Requirements after Opening

The following are temporary storage requirements after opening:

e  Onlyre-store the devices once prior to soldering.
e Useadryboxor place desiccant (with a blue humidity indicator) with the devices and perform dry packing again using vacuumed heat-
sealing.

The following indicate the required storage period, temperature, and humidity for this temporary storage:
e  Storage temperature and humidity:

Re- Re-

First Opening #——X1—p sealing*_Y — opening M— K 2— Mounting
9 & e 2
L : . O H 1 I
Temperature: +5to +40°C | Temperature: +5 to +25°C i Temperature: +5 to +40°C 1 Temperature: +5 to +25°C |
P ! o | 1
Humidity: 80% or less : Humidity: 60% or less i Humidity: 80% or less ! Humidity: 60% or less 1
*** - External atmosphere temperature and humidity of the dry packing
e  Storage period:
- X1+X2 - Refer to Material handling information
- Required Storage Conditions. Keep is X1+X2 within 72 hours.
https://www.ezurio.com/ 24 © Copyright 2025 Ezurio
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- Y -Keep within two weeks or less.
9.2 Baking Conditions

Baking conditions and processes for the module follow the J-STD-033 standard which includes the following:

e Thecalculated shelflife in a sealed bag is 12 months at <40°C and <80% relative humidity.
e Oncethe packaging is opened, the SiP must be mounted (per MSL4/Moisture Sensitivity Level 4) within 72 hours at < 30°Cand <60%
relative humidity.

If the SiP is not mounted within 72 hours or if, when the dry pack is opened, the humidity indicator card displays >10% humidity, then the product
must be baked for 48 hours at 125 "C (=5 "C).

https://www.ezurio.com/ 25 © Copyright 2025 Ezurio
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10 Surface Mount Conditions

The following soldering conditions are recommended to ensure device quality.
10.1 Recommended Stencil Aperture

TBD

Figure 3: Veda IF912 SIP stencil aperture

Note: The stencil thickness is 0.12mm.

10.2 Soldering profile

Note: When soldering, the stencil thickness should be 0.12 mm.

Convection reflow or IR/Convection reflow (one-time soldering or two-time soldering in air or nitrogen environment)

Measuring point - IC package surface
Temperature profile:

g " :
| s, Hamp Lo Hale = 0548
ax
= 220 ; +
= L tl_
et Frohoat Aros
o 1
= 200
a1
=8
E 150
@ ts
=
25
Time —>

Figure 4: Temperature profile

e  Solder paste alloy: SAC305(Sn96.5/ Ag3.0/ Cu 0.5)

e  Pre-heat temperature: 150°C ~ 200°C; Soak time: 60 second ~ 120 second

e  Peaktemperature: 235°C ~ 250°C

e  Time above 220°C: 40 second ~ 90 second

e  Optimal cooling rate < 3°C/second

e  The oxygen concentration < 2000 ppm
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11 Cautions When Removing the SIP from the Platform for RMA

e  Bake the platform PCBA before removing the Veda IF912 module from the platform.
e Remove the Vedaa IF912 module by using a hot air gun. This process should be carried out by a skilled technician.

Recommended conditions: p———

e  One-side component platform:
-  Setthehotplate at 280°C.
- Putthe platform on the hot plate for 8~10 seconds.
- Remove the device from platform.

e  Two-side components platform:
- Usetwo hotairguns.
- Onthe bottom, use a pre-heated nozzle (temp setting of 200~250°C) at a suitable distance from the platform PCB.
- Onthetop, apply aremove nozzle (temp setting of 330°C). Heat until device can be removed from platform PCB.

“ Ml !j,ll v "“'

Remove Nozzle

SIP

~

Platform PCB

T~

)

e Remove the residue solder under the bottom side of device. (Note: Alternate module pictured as an example
i

(Not accepted for RMA) (Accepted for RMA analysis)
Figure 5: Example module with residue solder on the bottom Figure 6: module without residue solder

. Remove and clean the residue flux as needed.

11.1.1 Precautions for Use

¢  Opening/handling/removing must be done on an anti-ESD treated workbench. All workers must also have undergone anti-ESD treatment.
e  Thedevices should be mounted within one year of the date of delivery.

° The Veda IF912 modules are MSL level 4 rated.
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12 Certified Antennas

The Veda IF912 module was tested with antennas listed in the following table. The OEM can choose a different manufacturer’s antenna but must

make sure it is of same type and that the gain is less than or equal to the antenna that is approved for use.

Ezurio Peak Gain (dBi)
Manufacturer Model Type Connector
Part Number 2.4GHz 5GHz 6GHz
Ezurio (f |
zurio (formerly FlexMIMO 6E EFD2471A3S-10MHAL PIFA MHF4L 22 3.8 33
Laird Connectivity)
Ezurio (formerly
. . FlexPIFA 6E EFB2471A3S-10MH4L PIFA MHF4L 2.2 3.9 3.8
Laird Connectivity)
Ezurio (formerl Mini N Bl
Zurio (formerly IniNanoBlade EMF2471A3S-10MHA4L PCB Dipole MHF4L o 4k 5.2
Laird Connectivity) Flex 6 GHz
Joymax Electroni Dipole 6E TWX-100BRSAX-2001/ Dipol RP-SMA 2 4.0 4.0
oyma ectronics pole TWX-100BRS3B pole .
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13 Additional Information

Please contact your local sales representative or our support team for further assistance:

Headquarters Ezurio
50 S. Main St. Suite 1100

Akron, OH 44308 USA

Website www.ezurio.com/
Technical Support www.ezurio.com/resources/support
Sales Contact www.ezurio.com/contact

Note: Information contained in this document is subject to change.

Ezurio’s products are subject to standard Terms & Conditions.

© Copyright 2025 Ezurio. All Rights Reserved. Patent pending. Any information furnished by Ezurio and its agents is believed to be accurate and reliable. All specifications are subject to change without notice. Responsibility for the
use and application of Ezurio materials or products rests with the end user since Ezurio and its agents cannot be aware of all potential uses. Ezurio makes no warranties as to non-infringement nor as to the fitness, merchantability,
or sustainability of any Ezurio materials or products for any specific or general uses. Ezurio or any of its affiliates or agents shall not be liable for incidental or consequential damages of any kind. All Ezurio products are sold pursuant
to the Ezurio Terms and Conditions of Sale in effect from time to time, a copy of which will be furnished upon request. Nothing herein provides a license under any Ezurio or any third-party intellectual property right
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