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AIROC™ Bluetooth® Low Energy module

General description

The AIRCO™ CYBLE-214015-01 is a fully certified and qualified module supporting Bluetooth® Low Energy wireless
communication. The CYBLE-214015-01 is a turnkey solution and includes onboard crystal oscillators, trace
antenna, passive components, and the PSoC™ 4 Bluetooth® LE. Refer to the PSoC™ 4 Bluetooth® LE datasheet
for additional details on the capabilities of the PSoC™ 4 Bluetooth® LE device used on this module.

The AIROC™ Bluetooth® LE module is a scalable and reconfigurable platform architecture. It combines
programmable and reconfigurable analog and digital blocks with flexible automatic routing. The
CYBLE-214015-01 also includes digital programmable logic, high-performance analog-to-digital conversion
(ADC), opamps with comparator mode, and standard communication and timing peripherals.

The CYBLE-214015-01 includes a royalty-free Bluetooth® LE stack compatible with Bluetooth® 4.2 and provides
up to 25 GPIOs in a small 11 x 11 x 1.80 mm package. The CYBLE-214015-01 is drop-in compatible with the
CYBLE-014008-00 AIROC™ Bluetooth® LE modules.

The CYBLE-214015-01 is a complete solution and an ideal fit for applications seeking a highly integrated
Bluetooth® LE wireless solution.

Features

+ Module description
- Module size: 11.0 mm x 11.0 mm x 1.80 mm (with shield)
- Drop-in compatible with CYBLE-014008-00
- 256-KB flash memory, 32-KB SRAM memory

- Up to 25 GPIOs configurable as open drain high/low, pull-up/pull-down, HI-Z analog, HI-Z digial, or strong
output

- Bluetooth® 4.2 qualified single-mode module
« QDID: 79480
« Declaration ID: D032785
- Certified to FCC, CE, MIC, KC, and ISED regulations
- Industrial temperature range: -40°C to +85°C
- 32-bit processor (0.9 DMIPS/MHz) with single-cycle 32-bit multiply, operating at up to 48 MHz
- Watchdog timer with dedicated internal low-speed oscillator (ILO)
- Two-pin SWD for programming

+ Power consumption
- TX output power: -18 dbm to +3 dbm
- Received signal strength indicator (RSSI) with 1-dB resolution
- TX current consumption of 15.6 mA (radio only, 0 dbm)
- RX current consumption of 16.4 mA (radio only)
- Low power mode support
« Deep Sleep: 1.3 pA with watch crystal oscillator (WCO) on
« Hibernate: 150 nA with SRAM retention
« Stop: 60 nA with XRES wakeup

« Programmable analog

- Four opamps with reconfigurable high-drive external and high-bandwidth internal drive, comparator modes,
and ADC input buffering capability; can operate in Deep Sleep mode

- 12-bit, 1-Msps SAR ADC with differential and single-ended modes; channel sequencer with signal averaging
- Two current DACs (IDACs) for general-purpose or capacitive sensing applications on any pin
- One low-power comparator that operate in Deep Sleep mode
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Features

Programmable digital

- Four programmable logic blocks called universal digital blocks, (UDBs), each with eight macrocells and dat-
apath

- Infineon-provided peripheral component library, user-defined state machines, and verilog input

Capacitive sensing

- Capacitive sigma-delta (CSD) provides best-in-class SNR (> 5:1) and liquid tolerance
- Infineon-supplied software component makes capacitive-sensing design easy

- Automatic hardware-tuning algorithm (SmartSense)

Segment LCD drive
- LCD drive supported on all GPIOs (common or segment)
- Operates in Deep Sleep mode with four bits per pin memory

Serial communication

- Two independent run-time reconfigurable serial communication blocks (SCBs) with 12C, SPI, or UART func-
tionality

« Timing and pulse-width modulation

- Four 16-bit timer, counter, pulse-width modulator (TCPWM) blocks

- Center-aligned, Edge, and Pseudo-random modes

- Comparator-based triggering of Kill signals for motor drive and other high-reliability digital logic applications

Up to 25 programmable GPI0s
- Any GPIO pin can be CAPSENSE™, LCD, analog, or digital
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More information

More information

Infineon provides a wealth of data at www.infineon.com to help you to select the right module for your design,
and to help you to quickly and effectively integrate the module into your design.

+ Overview: AIROC™ Bluetooth® & Multiprotocol
+ PSoC™ 4 Bluetooth® LE Silicon Datasheet
« Application notes: Infineon offers anumber of Bluetooth® LE application notes covering a broad range of topics,

from basic to advanced level. Recommended application notes for getting started with AIROC™ Bluetooth® LE
modules are:

- AN96841 - Getting started with AIROC™ Bluetooth® LE module
- AN91267 - Getting started with PSoC™ 4 Bluetooth® LE
- AN97060 - PSoC™ 4 Bluetooth® LE - Over-The-Air (OTA) Device Firmware Upgrade (DFU) guide
- AN91162 - Creating a AIROC™ Bluetooth® LE custom profile
- AN91184 - PSoC™ 4 Bluetooth® LE - Designing Bluetooth® LE applications
- AN92584 - Designing for low power and estimating battery life for Bluetooth® LE applications
- AN85951 - PSoC™ 4 CAPSENSE™ design guide
- AN95089 - PSoC™ 4 Bluetooth® LE crystal oscillator selection and tuning techniques
- AN91445 - Antenna design and RF layout guidelines
« Technical reference manual (TRM):
- PSoC™ 4 Bluetooth® LE Technical Reference Manual
- PSoC™ 4 Bluetooth® LE Registers Technical Reference Manual

+ Knowledge base articles

- KBA210574 - RF regulatory certifications for CYBLE-014008-00, CYBLE-214009-00, and CYBLE-214015-01
EZ-BLE™ PSoC™ modules

- KBA216236 - Pin mapping differences between the EZ-BLE™ creator evaluation board (CYBLE-214015- EVAL)
and the Bluetooth® LE pioneer kit (CYS8CKIT-042-Bluetooth LE)

- KBA97095 - AIROC™ Bluetooth® LE module placement

- KBA213976 - FAQ for Bluetooth® LE and regulatory certifications with EZ-BLE™ modules
- KBA210802 - Queries on Bluetooth® LE qualification and declaration processes

- KBA218122 - 3D model files for AIROC™ Bluetooth® LE modules

» Development kits:
- CYBLE-214015-EVAL, CYBLE-214015-01 evaluation board
- CY8CKIT-042-Bluetooth® LE, Bluetooth® LE pioneer kit
- CY8CKIT-002, PSoC™ MiniProg3 program and debug kit

+ Test and debug tools:
- CYSmart, AIROC™ Bluetooth® connect app - Bluetooth® LE test and debug tool
- CYSmart Mobile, AIROC™ Bluetooth® connect app - Mobile app

Two easy-to-use design environments to get you started quickly
PSoC™ Creator integrated design environment (IDE)

PSoC™ Creator is an integrated design environment (IDE) that enables concurrent hardware and firmware
editing, compiling and debugging of PSoC™ 3, PSoC™ 4, PSoC™ 5LP, PSoC™ 4 Bluetooth® LE, and EZ-BLE™ module
systems with no code size limitations. PSoC™ peripherals are designed using schematic capture and simple
graphical user interface (GUI) with over 120 pre-verified, production-ready PSoC™ components.

PSoC™ components are analog and digital “virtual chips,” represented by an icon that users can drag-and-drop
into a design and configure to suit a broad array of application requirements.
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More information

Bluetooth® LE component

The Bluetooth® Low Energy Component inside PSoC™ creator provides a comprehensive GUI-based configu-
ration window that lets you quickly design Bluetooth® LE applications. The component incorporates a
Bluetooth® core specification v4.2 compliant Bluetooth® LE protocol stack and provides API functions to enable
user applications to interface with the underlying Bluetooth® Low Energy Sub-System (BLESS) hardware via the
stack.

AIROC™ Wi-Fi & Bluetooth® EZ-Serial module firmware platform

The AIROC™ Wi-Fi & Bluetooth® EZ-Serial module firmware platform provides a simple way to access the most
common hardware and communication features needed in Bluetooth® LE applications. This implements an
intuitive API protocol over the UART interface and exposes various status and control signals through the
module’s GPIOs, making it easy to add Bluetooth® LE functionality quickly to existing designs.

Use a simple serial terminal and evaluation kit to begin development without requiring an IDE. Refer to the
AIROC™ Wi-Fi & Bluetooth® EZ-Serial module firmware platform web page for user manuals and instructions for
getting started as well as detailed reference materials.

AIROC™ Bluetooth® LE modules are pre-flashed with the AIROC™ Wi-Fi & Bluetooth® EZ-Serial module firmware
platform. If you do not have AIROC™ Wi-Fi & Bluetooth® EZ-Serial module firmware platform pre-loaded on your
module, you can download each AIROC™ Bluetooth® LE module’s firmware images on the AIROC™ Wi-Fi &
Bluetooth® EZ-Serial module firmware platform.

Technical support
« Forum: See if your question is already answered by fellow developers on the PSoC 4 Bluetooth LE.

« Visit our support page and create a technical support case or contact a local sales representatives. If you are
inthe United States, you can talk to our technical support team by calling our toll-free number: +1-800-541-4736.
Select option 2 at the prompt.
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Overview
1 Overview
1.1 Module description

The CYBLE-214015-01 is a complete module designed to be soldered to the main host board.

1.1.1 Module dimensions and drawing

Infineon reserves the right to select components (including the appropriate Bluetooth® LE device) from various
vendors to achieve the Bluetooth® LE module functionality. Such selections will guarantee that all height
restrictions of the component area are maintained. Designs should be completed with the physical dimensions
shown in the mechanical drawings in Figure 1. All dimensions are in millimeters (mm).

Table 1 Module design dimensions
Dimension item Specification
. . Length (X) 11.00+0.15 mm
Module dimensions -
Width (Y) 11.00+0.15mm
. ) ) Length (X) 11.00 £ 0.15 mm
Antenna location dimensions -
Width (Y) 4.62+0.15mm
PCB thickness Height (H) 0.80+0.10 mm
Shield height Height (H) 1.00£0.10 mm
Maximum component height Height (H) 1.00 mm typical (shield)
Total module thickness (bottom of module to highest Height (H) 1.80 mm typical
component)

See Figure 1 for the mechanical reference drawing for CYBLE-214015-01.

Datasheet 7 002-15923 Rev. *G
2023-06-01



AIROC™ Bluetooth® Low Energy module

infineon

Overview
180 TYPICAL:
(PCB + SHIELD)
ANTENNA __L—""
AREA

SHIELD

Top View

0.80+/-0,10—=

0.41

(PCB)
Side View
~~——11.00+/-015— "
(PCE>
—— 10— -
CANTENNA AREA
24
> =
e
Mo
| "y 4
E-l Lu‘l _(j /_\l -
— ﬁ — o
1 ]
] T —
1 - (I
1 (I
= = 24

ra——— G [(0= /40011

—

p—

[

Bottom View (Seen from Bottom)

M

MODUZE PAD
ASSIGNMENT:

PADLGMD
PADZP11
PAD2P10
PAD4PLS
PADSFOL
PADGPL./
PAD7DD
PADRP14
PADRPOA4
PADIOPD.S
PADLIPDG
PADI2:PL2
PADI3:VDIR
PADI4PC6
PADL3PLS
PADIEF3
PADITP2.1
PADIBP2.2
PADI9PE.3
PADZ0NDDA
PADCLP3 4
PADCZ2P21
PADEIF3T
PADE4FSS
PADEIF3.3
PADZEVREF
PADETF3.2
PADEBP36
PADZIIRES
PAD3FE 4
PAD3LP2.S
PAD3Z2:GND

Figure 1 Module mechanical drawing

Note

1. No metal should be located beneath or above the antenna area. Only bare PCB material should be located
beneath the antenna area. For more information on recommended host PCB layout, see Figure 3, Figure 4,
Figure 5, Figure 6, and Table 3.
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2 Pad connection interface

As shown in the bottom view of Figure 1, the CYBLE-214015-01 connects to the host board via solder pads on the
back of the module. Table 2 and Figure detail the solder pad length, width, and pitch dimensions of the
CYBLE-214015-01 module.

Table 2 Solder pad connection description

Name | Connections | Connection type Pad length dimension Pad width dimension| Pad pitch

Pad9/Pad24: 0.74 mm
All others: 0.79 mm

SP 32 Solder pads 0.41 mm 0.66 mm
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Figure 2 Solder pad dimensions (bottom view)

To maximize RF performance, the host layout should follow these recommendations:

1. The ideal placement of the AIROC™ Bluetooth® LE module is in a corner of the host board with the antenna
located on the edge of the host board. This placement minimizes the additional recommended keep-out area
stated in item 2. Refer to AN96841 for module placement best practices.

2. To maximize RF performance, the area immediately around the AIROC™ Bluetooth® LE module trace antenna
should contain an additional keep-out area, where no grounding or signal traces are contained. The keep-out
area applies to all layers of the host board. The recommended dimensions of the host PCB keep-out area are
shown in Figure 3 (dimensions are in mm).

1100

13.00
-400

7 -4,00
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ROARD, SRR

/ 11.00
MODULE OUTL JN'—_/ Host PCB Keep-Out Area Around Trace Antenna

Figure3 Recommended host PCB keep-out area around the CYBLE-214015-01 trace antenna
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3 Recommended host PCB layout

Figure 4 through Figure 6 and Table 3 provide details that can be used for the recommended host PCB layout
pattern for the CYBLE-214015-01. Dimensions are in millimeters unless otherwise noted. Pad length of 0.99 mm
(0.494 mm from center of the pad on either side) shown in Figure 6 is the minimum recommended host pad
length. The host PCB layout pattern can be completed using either Figure 4, Figure 5, or Figure 6. It is not
necessary to use all figures to complete the host PCB layout pattern.
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Table 3 provides the center location for each solder pad on the CYBLE-214015-01. All dimensions are referenced
to the center of the solder pad. Refer to Figure 6 for the location of each module solder pad.

Recommended host PCB layout

Table 3 Module solder pad location
Solder pad (center of pad) Location (X,Y) from orign (mm) Dimension from orign (mils)
1 (0.30, 4.83) (11.81,190.16)
2 (0.30, 5.49) (11.81,216.14)
3 (0.30, 6.15) (11.81,242.13)
4 (0.30,6.81) (11.81,268.11)
5 (0.30, 7.47) (11.81,294.09)
6 (0.30, 8.13) (11.81,320.08)
7 (0.30, 8.79) (11.81, 346.06)
8 (0.30,9.45) (11.81,372.05)
9 (0.27,10.11) (10.63, 398.03)
10 (1.21, 10.70) (47.64, 421.26)
11 (1.87,10.70) (73.62, 421.26)
12 (2.53,10.70) (99.61,421.26)
13 (3.19, 10.70) (125.59, 421.26)
14 (3.85,10.70) (151.57,421.26)
15 (4.51,10.70) (177.56,421.26)
16 (5.17, 10.70) (203.54, 421.26)
17 (5.84,10.70) (229.92,421.26)
18 (6.50, 10.70) (255.91, 421.26)
19 (7.16, 10.70) (281.89, 421.26)
20 (7.82,10.70) (307.87,421.26)
21 (8.48,10.70) (333.86,421.26)
22 (9.14,10.70) (359.84,421.26)
23 (9.80, 10.70) (385.83,421.26)
24 (10.73,10.11) (422.44,398.03)
25 (10.70, 9.45) (421.26,372.05)
26 (10.70, 8.79) (421.26, 346.06)
27 (10.70, 8.13) (421.26,320.08)
28 (10.70, 7.47) (421.26,294.09)
29 (10.70, 6.81) (421.26,268.11)
30 (10.70, 6.15) (421.26,242.13)
31 (10.70, 5.49) (421.26,216.14)
32 (10.70, 4.83) (421.26,190.16)
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4

Digital and analog capabilities and connections

Infineon

Table 4 and Table 5 detail the solder pad connection definitions and available functions for each connection
pad. Table 4 lists the solder pads on CYBLE-214015-01, the AIROC™ Bluetooth® LE device port-pin, and denotes
whether the digital function shown is available for each solder pad. Table 5 denotes whether the analog function
shown is available for each solder pad. Each connection is configurable for a single option shown with a v.

Table 4 Digital peripheral capabilities
Pac num- p'zer‘t’i;ien UART SPI 2c Tepwm?? | (CAP- | weoout | Ecoout | Lep | swp | Gpio
1 GNDM Ground connection
2 P1.1 v(SCB1_SS1) V(TCPWM) v v v
3 P1.0 v (TCPWM) v v v
4 P15 V(SCBO_TX) | v(SCBO_MISO) | v(SCBO_SCL) | v(TCPWM) v v v
5 PO.1 V(SCB1_TX) | v(SCB1_MISO) | v(SCB1_SCL) | v/(TCPWM) v v 4
6 P0.7 V(SCBO_CTS) | v(SCBO_SCLK) v(TCPWM) v v v v
(SWDCLK)
7 VDD Digital power supply input (1.71V to 5.5 V)
8 P1.4 V(SCBO_RX) | v/(SCBO_MOSI) | v(SCBO_SDA) | v(TCPWM) v v v
9 P0.4 V(SCBO_RX) | v(SCBO_MOSI) | v(SCBO_SDA) | v(TCPWM) v v v v
10 P0.5 V(SCBO_TX) | v(SCBO_MISO) | v(SCBO_SCL) | v(TCPWM) v v v
11 P0.6 V(SCBO_RTS) | v/(SCBO0_SSO0) v(TCPWM) v v v v
(SWDIO)
12 P1.2 V(SCB1_SS2) v (TCPWM) v v v
13 VbbRr Radio power supply (1.9Vto 5.5V)
14 P2.6 v(TCPWM) v v v
15 P1.3 V(SCB1_SS3) V(TCPWM) v v v
16 P3.0 V(SCBO_RKX) v(SCBO_SDA) | v(TCPWM) v v v
17 P2.1 V(SCBO_SS2) V(TCPWM) v v v
18 P2.2 v(SCB0_SS3) v(TCPWM) v v v
19 P2.3 v(TCPWM) v v v v
20 VDDA Analog power supply input (1.71Vto 5.5 V)
21 P3.4 V(SCBL_RX) V(SCBL_SDA) | v/(TCPWM) v v v
22 P3.1 V(SCBO_TX) V(SCBO_SCL) | v(TCPWM) v v v
23 P3.7 V(SCB1_CTS) v(TCPWM) v v v v
24 P3.5 V(SCB1_TX) V(SCB1_SCL) | V/(TCPWM) v v v
25 P3.3 V(SCBO_CTS) V(TCPWM) v v v
26 VREF Reference voltage input
27 P3.2 V(SCBO_RTS) v (TCPWM) v v v
28 P3.6 V/(SCB1_RTS) v (TCPWM) v v v
29 XRES External reset hardware connection input
30 P2.4 v(TCPWM) v v v
31 P2.5 v(TCPWM) v v v
32 GNDM Ground connection
Datasheet 13 002-15923 Rev. *G

2023-06-01



o
AIROC™ Bluetooth® Low Energy module In fi neon

Digital and analog capabilities and connections

Table 5 Analog peripheral capabilities
Pad number Device port pin SARMUX OPAMP LPCOMP
1 GNDM Ground connection
2 P1.1 v(CTBm1_OAO0_INN)
3 P1.0 V(CTBm1_OAO_INP)
4 PL5 v(CTBm1_OA1_INP)
5 PO.1
6 P0.7
7 VDD Digital power supply input (1.71Vto 5.5V)
8 P1.4 V(CTBm1_OAL_INN)
9 P0.4 v(COMP1_INP)
10 P0.5 V(COMP1_INN)
11 P0.6
12 P1.2 v(CTBm1_OA0_OUT)
13 VDR Radio power supply (1.9Vto 5.5V)
14 P2.6 v(CTBmO_OAO_INP)
15 P1.3 V(CTBm1_OA1_OUT)
16 P3.0 v
17 P2.1 V(CTBmMO_OAO_INN)
18 P2.2 v(CTBmO_OA0_OUT)
19 P2.3 v(CTBmO_OA1_OUT)
20 VDDA Analog Power Supply Input (1.71Vto 5.5V)
21 P3.4 v
22 P3.1 v
23 P3.7 v
24 P3.5 v
25 P3.3 v
26 VREF Reference voltage input (optional)
27 P3.2 v
28 P3.6 v
29 XRES External reset hardware connection input
30 P2.4 v/(CTBmO_OA1_INN)
31 P2.5 v(CTBmO_OA1_INP)
32 GND Ground connection
Notes

2. TCPWM stands for timer, counter, and PWM. If supported, the pad can be configured to any of these peripheral
functions.

3. TCPWM connections on ports 0, 1, 2, and 3 can be routed through the Digital Signal Interconnect (DSI) to any
of the TCPWM blocks and can be either positive or negative polarity.

4. The main board needs to connect both GND connections (Pad 1 and Pad 32) on the module to the common
ground of the system.
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5 Power supply connections and recommended external
components

Power connections

The CYBLE-214015-01 contains three power supply connections, VDD, VDDA, and VDDR. The VDD and VDDA
connections supply power for the digital and analog device operation respectively. VDDR supplies power for the
device radio.

VDD and VDDA accept a supply range of 1.71Vto 5.5 V. VDDR accepts a supply range of 1.9V to 5.5 V. These
specifications can be found in Table 10. The maximum power supply ripple for both power connections on the
module is 100 mV, as shown in Table 8.

The power supply ramp rate of VDD and VDDA must be equal to or greater than that of VDDR when the radio is
used.

5.1 Connection options

Two connection options are available for any application:

1. Single supply: Connect VDD, VDDA, and VDDR to the same supply.
2.Independent supply: Power VDD, VDDA, and VDDR separately.

5.2 External component recommendation

In either connection scenario, it is recommended to place an external ferrite bead between the supply and the
module connection. The ferrite bead should be positioned as close as possible to the module pin connection.

Figure 7 details the recommended host schematic options for a single supply scenario. The use of one or three
ferrite beads will depend on the specific application and configuration of the CYBLE-214015-01.

Figure 8 details the recommended host schematic for an independent supply scenario.

The recommended ferrite bead value is 330 Q2, 100 MHz (Murata BLM21PG331SN1D).
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Figure7 Recommended host schematic options for single supply option
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The CYBLE-214015-01 schematic is shown in Figure 9.
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5.3 Critical components list
Table 6 details the critical components used in the CYBLE-214015-01 module.

Table 6 Critical component list
Component Reference designator Description
Silicon Ul 76-pin WLCSP PSoC™ with
Bluetooth® LE
Crystal Y1 24.000 MHz, 10PF
Crystal Y2 32.768 kHz, 12.5PF
5.4 Antenna design

Table details antenna used on the CYBLE-214015-01 module. The module performance improves many of these
characteristics. For more information, see Table 9.

Table 7 Trace antenna specifications
Item Description
Frequency range 2400 - 2500 MHz
Peak gain 0.5 dBi typical
Average gain -0.5 dBi typical

Return loss

10 dB minimum

Datasheet
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Electrical specification

Table 8 details the absolute maximum electrical characteristics for the AIROC™ Bluetooth® LE module.

Table 8 CYBLE-214015-01 absolute maximum ratings
Parameter |Description Min | Typ | Max | Unit |Details/conditions
Vppp_ABS Vbps> Vppa OF Vppr supply relative | -0.5 - 6 V | Absolute maximum
to Vss (Vssp = Vssa)
Veep aBs Direct digital core voltage input | -0.5 - | 195 V | Absolute maximum
relative to Vggp
Vppp_rippLe | Maximum powersupply ripplefor | - - 100 | mV |3.0Vsupply
Vpps Vppaand Vppr input voltage Ripple frequency of 100 kHz to
750 kHz
Vepio_ABS GPIO voltage -05 | - | Vpp V | Absolute maximum
+0.5
lPI0_ABS Maximum current per GPIO -25 - 25 mA | Absolute maximum
lGPI0_injection | GPIO injection current: Maximum | -0.5 - 0.5 mA | Absolute maximum current
for Vi >Vpp and minimum for V;_ injected per pin
<Vss
LU Pin current for latch up -200 200 | mA |-

Table 9 details the RF characteristics for the AIROC™ Bluetooth® LE module.

Table 9 CYBLE-214015-01 RF performance characteristics

Parameter |Description Min | Typ | Max | Unit |Details/conditions

RFo RF output power on ANT -18 0 3 dBm Conflgurable via register
settings

RXs RF receive sensitivity on ANT - -87 - dBm Gyaran’geed by design
simulation

Fr Module frequency range 2400 - | 2480 | MHz |-

Gp Peak gain - 0.5 - dBi |-

Gavg Average gain - -0.5| - dBi |-

RL Return loss - -10 - dB |-

RFg RF output power on ANT -18 0 3 dBm Configurable via register

settings

Table 10 through Table 51 list the module level electrical characteristics for the CYBLE-214015-01. All specifica-
tions are valid for -40°C < TA< 85°C and TJ < 100°C, except where noted. Specifications are valid for 1.71Vto 5.5
V, except where noted.

Table 10 CYBLE-214015-01 DC specifications
Parameter |Description Min | Typ | Max | Unit |Details/conditions

Vbp1 Power supply input voltage (Vpp | 1.71 - 5.5 V' | With regulator enabled
=Vppa=Vppr)

Vbp2 Power supply input voltage 1.71 | 1.8 | 1.89 V' |Internally unregulated supply
unregulated (Vpp =Vppa=Vppr)

VDDR1 Radio supply voltage (radio on) 1.9 - 5.5 vV |-
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Table 10 CYBLE-214015-01 DC specifications (continued)
Parameter |Description Min | Typ | Max | Unit |Details/conditions
Vbpr2 Radio supply voltage (radio off) | 1.71 - 5.5 V|-
Active mode, Vpp=1.71Vto 5.5V
Ipp3 Execute from flash; CPU at3MHz | - 1.7 - mA | T=25°C,Vpp=3.3V
Ipp4 Execute from flash; CPU at3MHz | - - - mA | T=-40°C to 85°C
Ipps Execute from flash; CPUat6 MHz | - 2.5 - mA | T=25°C,Vpp=3.3V
IoDs Execute from flash; CPU at6 MHz | - - - mA |T=-40°C to 85°C
lpp7 Execute fromflash; CPUat12MHz| - 4 - mA | T=25°C,Vpp=3.3V
Iops Executefromflash;CPUat12MHz| - - - mA | T=-40°Cto 85°C
Ippg Execute from flash; CPUat24 MHz| - 7.1 - mA |T=25°C,Vpp=3.3V
Ipp10 Execute from flash; CPU at24 MHz| - - - mA | T=-40°C to 85°C
Ipp11 Execute from flash; CPUat48 MHz| - 134 | - mA | T=25°C,Vpp=3.3V
lpp12 Execute fromflash; CPUat48 MHz| - - - mA | T=-40°C to 85°C
Sleep mode, Vpp=1.71Vto 5.5V
lop13 IMO on - - - | mA |[T=25°C,Vpp=3.3V,SYSCLK=
3 MHz
Sleep mode, Vpp and Vppr=1.9Vto 5.5V
Iop14 ECO on - - - | mA |T=25°C,Vpp=3.3V,SYSCLK=3
MHz
Deep Sleep mode, Vpp =1.71Vt0o 3.6 V
lop1s WDT with WCO on - | 13| - | wA [T=25°C,Vpp=3.3V
Iobie WDT with WCO on - - - | pA |T=-40°Cto85°C
lop17 WDT with WCO on - - - | pA |T=25°C,Vpp=5V
lpp1s WDT with WCO on - - - MA | T=-40°Cto 85°C
Deep Sleep mgode, Vpp = 1.71V to 1.89 V (Regulator bypassed)
lob1o WDT with WCO on - - - | pA |T=25C
lop20 WDT with WCO on - - - WA | T=-40°Cto 85°C
Hibernate mode, Vpp=1.71Vt0 3.6V
lop27 GPIO and reset active - 150 - nA | T=25°C,Vpp=3.3V
lop2s GPIO and reset active - - - nA | T=-40°Cto 85°C
Hibernate mode, Vpp=3.6 Vto 5.5V
lpp29 GPIO and reset active - - - nA |T=25°C,Vpp=5V
lop30 GPIO and reset active - - - nA | T=-40°Cto 85°C
Stop mode, Vpp=1.71Vt0 3.6 V
Ipp33 Stop-mode current (Vpp) - 20 - nA |T=25°C,Vpp=3.3V
Ipp34 Stop-mode current (Vppg) - 40 - nA | T=25°C,Vppr=3.3V
Ipp3s Stop-mode current (Vpp) - - - nA |T=-40°Cto 85°C
Ipp36 Stop-mode current (Vppg) - - - nA |T=-40°Cto85°C,Vppr=1.9Vto
3.6V
Stop mode, Vpp=3.6VVto 5.5V
lpp37 Stop-mode current (Vpp) | - ‘ - | - ‘ nA ‘ T=25°C,Vpp=5V
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Table 10 CYBLE-214015-01 DC specifications (continued)
Parameter |Description Min | Typ | Max | Unit |Details/conditions
Ipp3s Stop-mode current (Vppg) - - - nA |T=25°C,Vppr=5V
Ipp39 Stop-mode current (Vpp) - - - nA | T=-40°Cto 85°C
IpD4o Stop-mode current (Vppg) - - - nA =-40°C to 85°C
Table 11 AC specifications
Parameter |Description Min | Typ | Max | Unit |Details/conditions
Fepu CPU frequency DC - 48 | MHz [1.71V<Vpp<55V
TsLEep Wakeup from Sleep mode - 0 - us | Guaranteed by characterization
Toeepsieep | Wakeup from Deep Sleep mode - - 25 us |24-MHz IMO. Guaranteed by
characterization
ThigernaTE | Wakeup from Hibernate mode - - 800 us |Guaranteed by characterization
Tstop Wakeup from Stop mode - - 2 ms | XRES wakeup
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6.1 GPIO
Table 12 GPIO DC specifications
Parameter Description Min Typ Max | Unit |Details/conditions
Vig® Input voltage HIGH threshold | 0.7 xVpp | - - V. |CMOSinput
LVTTL input, Vpp < 2.7V 0.7xVpp | - - V|-
LVTTL input, Vpp > 2.7V 2.0 - - Vo
ViL Input voltage LOW threshold - - 0.3 V. |CMOSinput
*Vpp
LVTTL input, Vpp < 2.7V - - 0.3 vVo|-
*Vpp
LVTTL input, Vpp = 2.7V - - 0.8 V|-
VoH Output voltage HIGH level Vpp-0.6| - - V  |lpy=4mAat3.3-VVpp
Output voltage HIGH level Vpp-0.5| - - V  |logy=1mAat1.8-VVpp
VoL Output voltage LOW level - - 0.6 V  |lgp=8mAat3.3-VVpp
Output voltage LOW level - - 0.6 V. |lg.=4mAatl.8-VVpp
Output voltage LOW level - - 0.4 V  |lgr=3mAat3.3-VVpp
RpuLLup Pull-up resistor 35 5.6 8.5 kQ |-
RpuLLDOWN Pull-down resistor 35 5.6 8.5 kQ |-
m Input leakage current - - 2 nA |25°C,Vpp=3.3V
(absolute value)
L cTBM Input leakage on CTBm input - - 4 nA |-
pins
Cin Input capacitance - - 7 pF |-
ViysTTL Input hysteresis LVTTL 25 40 - mV |Vpp>2.7V
Vhvscmos Input hysteresis CMOS 0.05 x - - 1 |-
Vbp
IpioDE Current through protection - - 100 MA |-
diode to Vpp/Vss
lToT_GPIO Maximum total source or sink - - 200 mA |-
chip current
Table 13 GPIO AC specifications
Parameter |Description Min | Typ | Max | Unit |Details/conditions
TRISEE Rise time in Fast-Strong mode 2 - 12 ns 3.3V Vppp, CLoap =25 pF
TEALLF Fall time in Fast-Strong mode 2 - 12 ns |3.3VVppp, Cloap =25 pF
TRISES Rise time in Slow-Strong mode 10 - 60 ns |3.3VVppp, CLoap =25 pF
TrALLS Fall time in Slow-Strong mode 10 - 60 ns 3.3V Vppp, CLoap =25 pF
FeplouT1 GPIO Foyr; 3.3V<Vpp< 5.5V - - | 33 | MHz |90/10%, 25 pF load, 60/40 duty
Fast-Strong mode cycle
Note
5. V|y must not exceed Vpp + 0.2 V.
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Table 13 GPIO AC specifications (continued)
Parameter |Description Min | Typ | Max | Unit |Details/conditions
FapIoUT2 GPIO Foy; 1.7V< Vpp< 3.3V - - | 16.7 | MHz [90/10%, 25 pF load, 60/40 duty
Fast-Strong mode cycle
FeriouTs GPIO Foyt;3.3V<Vpp<55V - - 7 MHz |90/10%, 25 pF load, 60/40 duty
Slow-Strong mode cycle
FaplouTa GPIO Foup; 1.7V< Vpp< 3.3V - - | 3.5 | MHz [90/10%, 25 pF load, 60/40 duty
Slow-Strong mode cycle
Fspioin GPIO input operating frequency - - 48 | MHz |90/10% Vg
1.71V<Vpp<5.5V
6.2 XRES
Table 14 XRES DC specifications
Parameter |Description Min | Typ| Max |Unit|Details/conditions
Viy Input voltage HIGH threshold 0.7 x - - CMOS input
Vbop
Vi Input voltage LOW threshold - - 0.3x CMOS input
Vbop
RpuLLup Pull-up resistor 3.5 5.6 8.5 kQ |-
CiN Input capacitance - 3 - pF |-
VHYSXRES Input voltage hysteresis - 100 - mvV |-
IpiopE Current through protection diode - - 100 pA |-
to Vpp/Vss
Table 15 XRES AC specifications
Parameter |Description Min | Typ| Max |Unit|Details/conditions
TreseTwipTH | Reset pulse width 1 - - us |-
6.3 Analog peripherals
6.3.1 Opamp
Table 16 Opamp specifications
Parameter ‘ Description ‘ Min ‘ Typ ‘ Max ‘ Unit ‘ Details/conditions
Ipp (Opamp block current. Vpp =1.8 V. no load)
Ipp_HI Power = high - 1000 1300 HA |-
Ibb_MED Power = medium - 500 - MA |-
Ibp_Low Power = low - 250 350 MA |-
GBW (Load =20 pF, 0.1 mA. Vpp, = 2.7 V)
GBW_HI Power = high - - MHz |-
GBW_MED Power = medium - - MHz |-
GBW_LO Power = low - 1 - MHz |-
lout_max (Vppa 22.7 V, 500 mV from rail)
louT_MAX_HI Power = high 10 - - mA |-
louT_MAX_MID Power = medium 10 - - mA |-
louT_MAX_LO Power = low - 5 - mA |-
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Table 16 Opamp specifications (continued)
Parameter Description Min ‘ Typ ‘ Max ‘ Unit ‘ Details/conditions
lout (Vppa=1.71V, 500 mV from rail)
louT_MAX_HI Power = high 4 - - mA |-
lout MAX_MID Power = medium 4 - - mA |-
louT_MAX_LO Power = low - 2 - mA |-
Vin Charge pump on, Vppa =2.7V -0.05 - Vppa - 0.2 v -
Vem Charge pump on, Vppa =2.7V -0.05 - Vppa - 0.2 v -
Vour (Vppa=2.7V)
Vout 1 Power = high, I, gap = 10 mA 0.5 - Vbpa - 0.5 v -
Vout 2 Power = high, | gap=1 mA 0.2 - Vppa - 0.2 v -
Vour 3 Power = medium, | gpp =1 MA 0.2 - Vppa - 0.2 v -
VouT 4 Power = low, | gpp=0.1 mA 0.2 - Vppa-0.2 \ -
Vos TR Offset voltage, trimmed 1 +0.5 1 mV  |High mode
Vos TR Offset voltage, trimmed - +1 - mV  |Medium mode
Vos_ TR Offset voltage, trimmed - +2 - mV  |Low mode
Vos DR TR Offset voltage drift, trimmed -10 +3 10 pV/°C | High mode
Vos DR TR Offset voltage drift, trimmed - +10 - pV/°C  |Medium mode
Vos DR TR Offset voltage drift, trimmed - +10 - pv/°C | Low mode
CMRR DC 65 70 - dB  |Vppp=3.6V,
High-power mode
PSRR At 1 kHz, 100-mV ripple 70 85 - dB  |Vppp=3.6V
Noise
VN1 Input referred, 1 Hz-1 GHz, - 94 - pvrms |-
power = high
VN2 Input referred, 1 kHz, power = - 72 - nV/rtHz |-
high
VN3 Inputreferred, 10 kHz, power = - 28 - nV/rtHz |-
high
Vs Input referred, 100 kHz, power - 15 - nV/rtHz |-
= high
CLoap Stable up to maximum load. - - 125 pF |-
Performance specs at 50 pF
Slew_rate Cload =50 pF, Power = High, 6 - - V/us |-
Vppa 2.7V
T_op_wake From disable to enable, no - 300 - Us -
external RC dominating
Comp_mode (Comparator mode; 50-mV drive, Tgisg = TgaLL (approx.)
Tep1 Response time; power = high |- 150 - ns |-
Tep2 Response time; power = - 400 - ns -
medium
Tep3 Response time; power =low |- 2000 - ns -
Vhyst_op Hysteresis - 10 - mV |-
Deep Sleep mode (Deep Sleep mode operation is only guaranteed for Vpp, > 2.5 V)
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Table 16 Opamp specifications (continued)
Parameter Description Min Typ Max Unit |Details/conditions
GBW_DS Gain bandwidth product - 50 - kHz |-
IDD_DS Current - 15 - MA -
Vos_DS Offset voltage - 5 - mv |-
Vos_dr_DS Offset voltage drift - 20 - uv/ec |-
Vout_DS Output voltage 0.2 - Vpp-0.2 v -
Vem_DS Common mode voltage 0.2 - Vpp-1.8 v -
Table 17 Comparator DC specifications
Parameter Description Min Typ Max Unit |Details/conditions
VOFESET1 Input offset voltage, Factory - - +10 mvV |-
trim
VOFESET2 Input offset voltage, Custom - - +6 mvV |-
trim
VOFFSET3 Input offset voltage, - +12 - mv |-
ultra-low-power mode
Viyst Hysteresis when enabled - 10 35 mv |-
Viemi Input common mode voltage in 0 - |Vppp-0.1 \ Modes 1 and 2
normal mode
Viemz Input common mode voltage in 0 - Vbop % -
low-power mode
Viems Input common mode voltage in 0 - Vbpp - v -
ultra low-power mode 1.15
CMRR Common mode rejection ratio 50 - - dB  |Vppp22.7V
CMRR Common mode rejection ratio 42 - - dB |Vppp=2.7V
lemp1 Block current, normal mode - - 400 HA |-
lcmp2 Block current, low-power mode - - 100 MA |-
lcmp3 Block currentin - 6 - PA |-
ultra-low-power mode
Zcevp DC input impedance of 35 - - MQ |-
comparator
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Table 18 Comparator AC specifications
Parameter Description Min Typ Max Unit |Details/conditions
TRESP1 Response time, normal mode, - 38 - ns  |50-mV overdrive
50-mV overdrive
TrESP2 Response time, low-power - 70 - ns 50-mV overdrive
mode, 50-mV overdrive
TRESP3 Response time, ultra-low-power - 23 - pus | 200-mV overdrive
mode, 50-mV overdrive
6.3.2 Temperature sensor
Table 19 Temperature sensor specifications
Parameter Description Min Typ Max Unit |Details/conditions
Tsensacc Temperature sensor accuracy -5 *1 5 °C  |-40°Cto+85°C
6.3.3 SARADC
Table 20 SAR ADC DC specifications
Parameter |Description Min Typ Max Unit |Details/conditions
A_RES Resolution - - 12 bits |-
A_CHNIS_S |Number of channels - - - 8 - 8 full-speed
single-ended
A-CHNKS_D |Number of channels - differential - - 4 - Diff inputs use neigh-
boring I/0
A-MONO Monotonicity - - - - Yes
A_GAINERR | Gain error - - +0.1 % With external
reference
A_OFFSET  |Input offset voltage - - 2 mV | Measured with 1-V Vggr
A_ISAR Current consumption - - mA |-
A_VINS Input voltage range - Vss - Vboa Vo=
single-ended
A_VIND Input voltage range - differential | Vgg - Vbpa V|-
A_INRES Input resistance - - 2.2 kQ |-
A_INCAP Input capacitance - - 10 pF |-
VREFSAR Trimmed internal reference to -1 - 1 % | Percentage of Vbg
SAR (1.024V)
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Table 21 SAR ADC AC specifications

Parameter Description Min Typ Max Unit | Details/conditions

A_PSRR Power-supply rejection ratio 70 - - dB |Measured at 1-V
reference

A_CMRR Common-mode rejection ratio 66 - - dB |-

A_SAMP Sample rate - - 1 Msps |-

Fsarintref SAR operating speed without external - - 100 Ksps |12-bit resolution

ref. bypass

A_SNR Signal-to-noise ratio (SNR) 65 - - dB |Fy=10kHz

A_BW Input bandwidth without aliasing - - A_SAMP/2 kHz |-

A_INL Integral nonlinearity. Vpp =1.71V to -1.7 - 2 LSB |Vgegr=1VtoVpp

5.5V,
1 Msps

A_INL Integral nonlinearity. Vppp =1.71V to -1.5 - 1.7 LSB | Vgegr=1.71Vto Vpp

3.6V, 1 Msps

A_INL Integral nonlinearity. Vpp =1.71V to -1.5 - 1.7 LSB | Vger=1VtoVpp

5.5V, 500 Ksps

A_dnl Differential nonlinearity. Vpp =1.71V to -1 - 2.2 LSB |Vgep=1VtoVpp

5.5V, 1 Msps

A_DNL Differential nonlinearity. Vpp = 1.71V to -1 - 2 LSB | Vgep=1.71Vto Vpp

3.6V, 1Msps

A_DNL Differential nonlinearity. Vpp =1.71V to -1 - 2.2 LSB |Vger=1VtoVpp

5.5V, 500 Ksps

A_THD Total harmonic distortion - - -65 dB | Fn=10kHz

6.3.4 CSD
Table 22 CSD block specifications

Parameter Description Min Typ Max Unit | Details/conditions

Vesp Voltage range of operation 171 - 5.5 \Y -

IDAC1 DNL for 8-bit resolution -1 - 1 LSB |-

IDAC1 INL for 8-bit resolution -3 - 3 LSB |-

IDAC2 DNL for 7-bit resolution -1 - 1 LSB |-

IDAC2 INL for 7-bit resolution -3 - 3 LSB |-

SNR Ratio of counts of finger to noise 5 - - Ratio | Capacitance range of
9 pFto 35 pF, 0.1-pF
sensitivity. Radio is
not operating during
the scan

IbACI CRT1 Output current of IDAC1 (8 bits) in High - 612 - PA |-

B range
IDAC1 CRT2 Output current of IDAC1 (8 bits) in Low - 306 - MA |-
B range
IDAC2 CRT1 Output current of IDAC2 (7 bits) in High - 305 - MA |-
- range
IDAC2 CRT2 Output current of IDAC2 (7 bits) in Low - 153 - MA |-
N range
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6.4 Digital peripherals
6.4.1 Timer
Table 23 Timer DC specifications
Parameter |Description Min Typ Max | Unit |Details/conditions
lrim1 Block current consumption at 3 MHz - - 42 MA | 16-bit timer
ltim2 Block current consumption at 12 MHz| - - 130 MA | 16-bittimer
lrim3 Block current consumption at 48 MHz| - - 535 MA | 16-bit timer
Table 24 Timer AC specifications
Parameter Description Min Typ Max | Unit |Details/conditions
TTIMFREQ Operating frequency Felk - 48 MHz |-
TCAPWINT Capture pulse width (internal) 2xTek| - - ns |-
TCAPWEXT Capture pulse width (external) 2xTek| - - ns |-
TTIMRES Timer resolution Tk - - ns |-
TTENWIDINT Enable pulse width (internal) 2xTek| - - ns |-
TTENWIDEXT Enable pulse width (external) 2xTek| - - ns |-
TrimreswinT | Reset pulse width (internal) 2xTek| - - ns |-
TTIMRESEXT Reset pulse width (external) 2xTek| - - ns |-
6.4.2 Counter
Table 25 Counter DC specifications
Parameter |Description Min Typ Max | Unit |Details/conditions
lcTR1 Block current consumption at 3 MHz - - 42 HA | 16-bit counter
lcTR2 Block current consumption at 12 MHz - - 130 MA | 16-bit counter
lcTR3 Block current consumption at 48 MHz - - 535 MA | 16-bit counter
Table 26 Counter AC specifications
Parameter |Description Min Typ Max | Unit |Details/conditions
TCTRFREQ Operating frequency Felk - 48 MHz |-
Tctrewint | Capture pulse width (internal) 2xTek| - - ns |-
Terrewext | Capture pulse width (external) 2x Tk - - ns |-
TctrES Counter resolution Telk - - ns |-
Tcenwipint | Enable pulse width (internal) 2xTek| - - ns |-
Tcenwipext | Enable pulse width (external) 2xTek| - - ns |-
TerrreswinT | Reset pulse width (internal) 2xTek| - - ns |-
TcetrreswexT | Reset pulse width (external) 2xTek| - - ns |-
6.4.3 Pulse width modulation (PWM)
Table 27 PWM DC specifications
Parameter |Description Min Typ Max | Unit |Details/conditions
lpwM1 Block current consumption at 3 MHz - - 42 MA | 16-bit PWM
lpwm2 Block current consumption at 12 MHz - - 130 MA | 16-bit PWM
lpwm3 Block current consumption at 48 MHz - - 535 MA | 16-bit PWM
Datasheet 28 002-15923 Rev. *G

2023-06-01



o
AIROC™ Bluetooth® Low Energy module In fi neon

Electrical specification

Table 28 PWM AC specifications
Parameter Description Min Typ Max Unit |Details/conditions
TpWMFREQ Operating frequency Feik - 48 MHz |-
TPWMPWINT Pulse width (internal) 2x Tk - - ns |-
TpwMEXT Pulse width (external) 2xTeik - - ns |-
Tpwmkituint | Kill pulse width (internal) 2xTeik - - ns |-
TewmkiLLext | Kill pulse width (external) 2x Tk - - ns |-
TPWMEINT Enable pulse width (internal) 2xTeik - - ns |-
TPWMENEXT Enable pulse width (external) 2xTeik - - ns |-
TpwMreswinT | Reset pulse width (internal) 2xTeik - - ns |-
Tewmreswext | Reset pulse width (external) 2x Tk - - ns |-
6.4.4 LCD direct drive
Table 29 LCD direct drive DC specifications
SpecID |Parameter |Description Min | Typ | Max | Unit |Details/conditions
SID228 l.coLow Operatingcurrentinlow-power | - 17.5 - MA |16 x4 small segment
mode display at 50 Hz
SID229 CLcpcap LCD capacitance per - 500 | 5000 | pF |-
segment/common driver
SID230 LCDoFrseT Long-term segment offset - 20 - mv |-
SID231 l.cpopr1 LCD system operating current - 2 - mA |32 x 4 segments.
VBias =5V 50 Hz at 25°C
SID232 l.cpop2 LCD system operating current - 2 - mA |32 x4 segments
Vgias=3.3V 50 Hz at 25°C
Table 30 LCD direct drive AC specifications
SpecID |Parameter |Description Min | Typ | Max | Unit |Details/conditions
SID233 FLep LCD frame rate 10 50 150 Hz |-
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6.5 Serial communication
Table 31 Fixed 12C DC specifications
Parameter |Description Min Typ| Max |Unit|Details/conditions
loc1 Block current consumption at - - 50 pA |-
100 kHz
lhco Block current consumption at - - 155 pA |-
400 kHz
loes Block current consumption at 1 - - 390 MA |-
Mbps
loca I°C enabled in Deep-Sleep mode - - 1.4 pA |-
Table 32 Fixed I12C AC specifications
Parameter |Description Min | Typ| Max |Unit|Details/conditions
Flac1 Bit rate - - 400 | kHz |-
Table 33 Fixed UART DC specifications
Parameter |Description Min Typ| Max |Unit|Details/conditions
lUART1 Block current consumption at - - 55 pA |-
100 kbps
lUART?2 Block current consumption at - - 312 MA |-
1000 kbps
Table 34 Fixed UART AC specifications
Parameter |Description Min Typ | Max | Unit |Details/conditions
FUART Bit rate - - 1 Mbps |-
Table 35 Fixed SPI DC specifications
Parameter |Description Min | Typ| Max |Unit|Details/conditions
lspi1 Block current consumption at - - 360 pA |-
1 Mbps
lspi2 Block current consumption at - - 560 MA |-
4 Mbps
lsp3 Block current consumption at - - 600 pA |-
8 Mbps
Table 36 Fixed SPI AC specifications
Parameter |Description Min | Typ | Max | Unit |Details/conditions
Fspi SPI operating frequency (master; 6x over - - 8 MHz |-
sampling)
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Table 37 Fixed SPI master mode AC specifications

Parameter Description Min | Typ | Max | Unit |Details/conditions

Tomo MOSI valid after SCLK driving edge - - 18 ns |-

Tps MISOvalid before SCLK capturingedge | 20 - - ns | Full clock, late MISO sampling

Full clock, late MISO sampling used
Thmo Previous MOSI data hold time 0 - - ns |Referred to Slave capturing edge
Table 38 Fixed SPI slave mode AC specifications
Parameter Description Min Typ Max Unit
Tomi MOSI valid before SCLK capturing edge 40 - - ns
Tbso MISO valid after SCLK driving edge - - 42+3xTepy ns
Tbso ext MISO Valid after SCLK driving edge in - - 50 ns
B external clock mode. Vpp < 3.0V

Thso Previous MISO data hold time 0 - - ns
TssELSCK SSEL valid to first SCK valid edge 100 - - ns
6.6 Memory
Table 39 Flash DC specifications

Parameter Description Min Typ Max | Unit |Details/conditions

Ve Erase and program voltage 1.71 - 5.5 vV o=

Twsas Number of Wait states at 32-48 MHz 2 - - - | CPU execution from flash
Tws32 Number of Wait states at 16-32 MHz 1 - - - | CPU execution from flash
Twsis Number of Wait states for 0-16 MHz 0 - - - | CPU execution from flash
Table 40 Flash AC specifications

Parameter Description Min Typ Max | Unit |Details/conditions
TROWWRITED. Row (block) write time (erase and - - 20 ms | Row (block) =256 bytes
program)

TROWERASE[G] Row erase time - - 13 ms |-

TrowproGraM'® | ROW program time after erase - - 7 ms |-

TBULKERASE' Bulk erase time (256 KB) - - 35 ms |-

TDEVPROG[G] Total device program time - - 25 seéon -

s

FEnD Flash endurance 