Unit CardKB2 Arduino {§Z4iE
| 1ESTHE

o 13FEEE: £%Arduino IDEFFHIERR IDE 28, FREFEMHNTRRREMIREIE SR,
o 2{EFIEINIRAEE:

o M5Unit-KEYBOARD
o NimBLEDevice

o 3.fEFFIAYEEMTm:

o Unit CardKB2
o AtomS3R

WPRE S E AT

SIMIREE

BT ARERREN Grove #FHOSIMENH AT, EARIBLSEmIXETHISIHFRESR, FRIESRERSENEFREFRD
Y3 IFIE4L,

| 3.6

eV L)

ARZEHLL Unit CardKB2 {EkiXim, AtomS3R (o, jEREEEIEIT 12C. UART, ESP-NOW 5 BLE HID PUMSESH T AIXIREE
(EEREKES, BT Unit CardKB2 BYTIEET, FH7E AtomS3R BIEfTXIRERAIRERE, BITEEREESH = Fa s e bR,

EEwald
[EFARIESE4A Unit CardKB2 (5 (HY2.0-4P 5 USB Type-C $57]) , FIBITEANE Fn + Sym + MR IRBEE, BATINELENR
7, R SAIRE.
HTSIRIFIS:

1. %5 Unit CardKB2 fie8,

2. {ERREREIIRE EinE.

3. 7£ AtomS3R E HEFHIEITXIRAE R BIFER.
4. FIFEROENSENREHESR.

1/14 | Update Time: 2026-04-07


https://docs.m5stack.com/zh_CN/arduino/arduino_ide
https://github.com/m5stack/M5Unit-KEYBOARD
https://github.com/h2zero/NimBLE-Arduino
https://shop.m5stack.com/products/cardkb2-keyboard-unit-esp32-c61
https://shop.m5stack.com/products/atoms3r-dev-kit
https://docs.m5stack.com/zh_CN/unit/Unit_CardKB2

o Fn + Sym + 1: {J#&Z 12C &z (H/ EIA) , BEIERTINE 1R
o Fn + Sym + 2: {J#RZE UART &=, BEIERITINNE 2 X
o Fn + Sym + 3: tJ#aZ ESP-NOW [ &&=, BeiETITIAN 3 )X
o Fn + Sym + 4: {J#2% BLE HID #=®, B&IERITINNE 4 )X

| 12C &=

fEFERIRIE: 45 Unit CardKB2 B[S, % Fn + Sym + 1 iJ#a5| 12C &3 (H/2RA) .

EAiZGIATLE AtomS3R &EiY 12C RImSE=RIRE, FERAPITEHREEINFHRE.

2/14 | Update Time: 2026-04-07



cpp

© 0 N o u b~ W N =

a » A b B D B D BN D DA W W WW W LOWWWWDNDNDNDNDNDDNDNDDNDNDNREE R BB PR B R B P B
© O 0o N O u A W N B O O 0N 0O U~ WNBFEF O VW 0N O P WDNBFBF O VW 0N o P W N KB o

#include <M5Unified.h>

#include <M5UnitUnified.h>
#include <M5UnitUnifiedKEYBOARD.h>
#include <M5HAL.hpp>

#include <M5Utility.h>

#include <cctype>

#include <string>

#define USING_UNIT_CARDKB2
#define USING_I2C_FOR_CARDKB2

// S 5k ok A ok ok ok A ok Sk ok ok Sk ok A ok ke ok A ok ke S ok ok Sk Sk ok ok Sk Sk ok ok Sk Sk ok ok Sk Sk ok ok ke Sk ok ok ke Sk ok ok &

namespace {

m5::unit::UnitUnified Units;

const charx special_key_name(const char ch)

{
switch (ch) {
case '\b':
return "BS";
case '\t':
return "TAB";
case '\n':
return "LF";
case '\r':
return "CR";
case Ox1B:
return "ESC";
case OxTF:
return "DEL";
default:
break;
}
using namespace m5::unit::cardkb2;
switch (ch) {
case SCHAR_LEFT:
return "LEFT";
case SCHAR_UP:
return "UP";
case SCHAR_DOWN:
return "DOWN";
case SCHAR_RIGHT:
return "RIGHT";
default:
break;
}
return nullptr;
}
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m5: :unit::UnitCardKB2 unit;

// NessoN1: Arduino Wire (I2C_NUM_6) cannot be used for GROVE port.

// Wire is used by M5Unified In_I2C for internal devices (IOExpander etc.).

// Wirel exists but is reserved for HatPort — cannot be used for GROVE.

//  Reconfiguring Wire to GROVE pins breaks In_I2C, causing ESP_ERR_INVALID_STATE in M5.update().

// Solution: Use SoftwareI2C via M5HAL (bit-banging) for the GROVE port.

// NanoCé6: Wire.begin() on GROVE pins conflicts with m5::I2C_Class registered by Ex_I2C.setPort()

// on the same I2C_NUM_0, causing sporadic NACK errors.

// Solution: Use M5.Ex_I2C (m5::I2C_Class) directly instead of Arduino Wire.

bool setup_i2c()
{
auto board = M5.getBoard();
if (board == m5::board_t::board_ArduinoNessoN1l) {

// NessoN1: GROVE is on port_b (GPIO 5/4), not port_a (which maps to Wire pins 8/10)

auto pin_num_sda = M5.getPin(m5::pin_name_t::port_b_out);

auto pin_num_scl = M5.getPin(m5::pin_name_t::port_b_in);
M5_LOGI("getPin(M5HAL): SDA:%u SCL:%u", pin_num_sda, pin_num_scl);
m5: :hal: :bus: :I2CBusConfig i2c_cfg;

i2c_cfg.pin_sda = m5::hal::gpio::getPin(pin_num_sda);

i2c_cfg.pin_scl = m5::hal::gpio::getPin(pin_num_scl);
auto 1i2c_bus = m5::hal::bus::i2c::getBus(i2c_cfg);

M5_LOGI("Bus:%d", i2c_bus.has_value());

return Units.add(unit, i2c_bus ? i2c_bus.value() : nullptr) && Units.begin();

} else if (board == m5::board_t::board_M5NanoC6) {
// NanoCé6: Use M5.Ex_I2C (m5::I2C_Class, not Arduino Wire)
M5_LOGI("Using M5.Ex_I2C");
return Units.add(unit, M5.Ex_I2C) && Units.begin();

} else {

auto pin_num_sda = M5.getPin(m5::pin_name_t::port_a_sda);

auto pin_num_scl M5.getPin(m5: :pin_name_t::port_a_scl);
M5_LOGI("getPin: SDA:%u SCL:%u", pin_num_sda, pin_num_scl);
Wire.end();

Wire.begin(pin_num_sda, pin_num_scl, 100 * 1000U);

return Units.add(unit, Wire) && Units.begin();

bool setup_cardkb2_i2c()

{
if (lsetup_i2c()) {
return false;
}
M5.Log.printf("Firmware:%02X\n", unit.firmwareVersion());
return true;
}

} // namespace

using namespace m5::unit::keyboard;
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void setup()
{
M5.begin();
bool unit_ready{};

unit_ready = setup_cardkb2_i2c();

if (lunit_ready) {
M5_LOGE("Failed to begin");
M5_LOGE ("Check CardKB2 communication mode (Fn+Sym+1:I2C)");
while (true) {
m5::utility::delay(10000);

}

M5_LOGI("M5UnitUnified has been begun");
M5_LOGI("%s", Units.debugInfo().c_str());

void loop()

{
M5.update();
Units.update();
// Common: get input characters
if (unit.updated()) {
while (unit.available()) {
char ch = unit.getchar();
auto sname = special_key_name(ch);
M5.Log.printf("Char:[%02X %s]\n", (uint8_t)ch, sname ? sname :
unit.discard();
}
}
}

| UART #&=t

EFERIRIE: 48 Unit CardKB2 {EBf5, 1% Fn + Sym + 2 {JJ#2%] UART &=,

m5: :utility::formatStrin;

iz IATiE AtomS3R @i &R T Unit CardKB2 RHANEEN, FHSRE. REINSLSSINFRIEHEIR O INES.
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#include <M5Unified.h>

#include <M5UnitUnified.h>
#include <M5UnitUnifiedKEYBOARD.h>
#include <M5HAL.hpp>

#include <M5Utility.h>

#include <cctype>

#include <string>

#define USING_UNIT_CARDKB2
#define USING_UART_FOR_CARDKB2

// S 5k ok A ok ok ok A ok Sk ok ok Sk ok A ok ke ok A ok ke S ok ok ok Sk ok ok ke Sk ok ok Sk Sk ok ok Sk Sk ok Sk ok ke Sk ok ok ke Sk ok ok &

namespace {

m5::unit::UnitUnified Units;

const char* special_key_name(const char ch)

{
switch (ch) {
case '\b':
return "BS";
case '\t':
return "TAB";
case '\n':
return "LF";
case '\r':
return "CR";
case Ox1B:
return "ESC";
case OxTF:
return "DEL";
default:
break;
}
using namespace m5::unit::cardkb2;
switch (ch) {
case SCHAR_LEFT:
return "LEFT";
case SCHAR_UP:
return "UP";
case SCHAR_DOWN:
return "DOWN";
case SCHAR_RIGHT:
return "RIGHT";
default:
break;
}
return nullptr;
}
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// #pragma message "Using UnitCardKB2UART (UART)"
m5: :unit::UnitCardKB2UART unit;

bool setup_cardkb2_uart()

{

// UART mode: CardKB2 must be switched to UART mode first (Fn+Sym+2 on the device)
// Port C primary, Port A fallback (NessoN1: Port B fallback — Port A is Wire pins)

auto board

M5.getBoard();

auto pin_num_rx = M5.getPin(m5::pin_name_t::port_c_rxd);

auto pin_num_tx

if (pin_num_rx < © || pin_num_tx < 0) {
if (board == m5::board_t::board_ArduinoNessoN1l) {
M5_LOGW("PortC is not available, using

pin_num_rx
pin_num_tx
} else {

M5.getPin(m5: :pin_name_t::
M5.getPin(m5: :pin_name_t::

M5_LOGW("PortC is not available, using

Wire.end();
pin_num_rx

pin_num_tx

}

M5.getPin(m5: :pin_name_t::
M5.getPin(m5: :pin_name_t::

M5.getPin(m5: :pin_name_t::port_c_txd);

PortB") ;
port_b_in);
port_b_out);

PortA");

port_a_pinl);
port_a_pin2);

M5_LOGI("getPin: RX:%d TX:%d", pin_num_rx, pin_num_tx);

#if defined (CONFIG_IDF_TARGET_ESP32C6)

auto& serial = Seriall;

#elif SOC_UART_NUM > 2

auto& serial = Serial2;

#elif SOC_UART_NUM > 1

auto& serial = Seriall;

#else

#error "Not enough Serial"

#endif

serial.begin(115200, SERIAL_8N1, pin_num_rx, pin_num_tx);
if (!Units.add(unit, serial) || !Units.begin()) {

return false;

}

M5.Log.printf("Firmware:Unknown (UART mode)\n");

return true;

} // namespace

using namespace m5::unit::keyboard;

void setup()
{
M5.begin();
bool unit_ready{};

unit_ready = setup_cardkb2_uart();
M5_LOGI("M5UnitUnified has been begun");
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104 M5_LOGI("%s", Units.debugInfo().c_str());

105 }

106

107 void loop()

108 {

109 M5.update() ;

110 Units.update();

111 // Common: get input characters

112 if (unit.updated()) {

113 while (unit.available()) {

114 char ch = unit.getchar();

115 auto sname = special_key_name(ch);
116 M5.Log.printf("Char:[%02X %s]\n", (uint8_t)ch, sname ? sname : m5::utility::formatStrin;
117 unit.discard();

118 }

119 }

120 }

| ESP-NOW #&5;
{EFRMRIE: 45 Unit CardKB2 {1E8fS, #% Fn + Sym + 3 £J#%) ESP-NOW [ 3B,

EiZGIATLE AtomS3R #ZIkRE Unit CardKB2 HY ESP-NOW JiEIR5EEME, FidddEmsk, KESKRMHTRIG, KEEHROTHE
BT ESREBIS.

8/14 | Update Time: 2026-04-07



cpp

© O N o u b~ W N =

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
a4
45
46
47
48
49
50

#include <esp_now.h>
#include <WiFi.h>

volatile bool packetReady = false;
uint8_t packet[5];
int packetLen = 0;

void OnDataRecv(const uint8_t *mac, const uint8_t *incomingData, int len)

{

if (len > 5) len

memcpy (packet, incomingData, len);

packetLen = len;

packetReady = true;

void setup()

{

55

Serial.begin(115200);
WiFi.mode (WIFI_STA);

if (esp_now_init()

Serial.println("Error initializing ESP-NOW");

return;

esp_now_register_recv_cb(esp_now_recv_cb_t(OnDataRecv));

void loop()

{

!= ESP_OK) {

if (!packetReady) return;

packetReady = false;

Serial.print("Raw: ");

for (int i = 0; i < packetLen; i++) {
Serial.pri ntf("%02X " , packet[i] );

}

if (packetLen != 5) {

return;

uint8_t head
uint8_t datalLen
uint8_t keyId
uint8_t keyState

uint8_t recvSum

if (head != 0xAA) {

Serial.println("Error: dinvalid frame head");

return;

packet[0];
packet[1];
packet[2];
packet[3];
packet[4];
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53 if (dataLen != 0x03) {

54 Serial.println("Error: 1invalid DATA_LEN");

55 return;

56 }

57

58 uint8_t calcSum = (datalLen + keyId + keyState) & OxFF;
59 if (calcSum != recvSum) {

60 Serial.printf("Error: checksum mismatch recv=%02X calc=%02X\n", recvSum, calcSum);
61 return;

62 }

63

64 Serial.println();

65 if (keyState == 0x01) {

66 Serial.printf("Key %d pressed\n", keyId);

67 } else if (keyState == 0x02) {

68 Serial.printf("Key %d released\n", keyId);

69 } else {

70 Serial.printf("Error: unknown key state %02X\n", keyState);
71 }

77 1

| BLE HID &=
{AFARIERAE: £ Unit CardKB2 {£HJ5, % Fn + Sym + 4 £]Ji£%| BLE HID #&=t,

BLE HID BTFARERFBWNREMN, MU SAKEPHIRWIR ORGSR, BAUERERFI. Fikal PC (B> BLE HID) {EiEEE
NIRE.

iz GIATLE AtomS3R {EJ/9 BLE HID #24is, 13fEFH&Esx Unit CardKB2, RE/EfEaOiatsRaE EIRAYRYA HID BiESHETERY ASCI =
.
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#include <NimBLEDevice.h>

static NimBLEUUID kHidSvcUUID((uintl6_t)0x1812);
static NimBLEUUID kReportUUID((uintl6_t)0x2A4D);

static NimBLEAddress g_addr;
static NimBLEClient* g_client = nullptr;
static bool g_hasTarget = false, g_connected = false,

g_authReady = false, g_subscribed = false;

// HID keycode » ASCII Z#tZF
static const char kNormal[] = "\0\0\0\0abcdefghijklmnopqrstuvwxyz1234567890\n\x1b\b\t -=

BACHERPRYVAH

[I\\"

static const char kShifted[] = "\0\0\0\0ABCDEFGHIJKLMNOPQRSTUVWXYZ !@#$%A&* () \n\x1b\b\t _+{}|"

Il\e:\ll~<>?ll;

static uint8_t hidToAscii(const uint8_t* r, size_t len) {
if (len == 9 && r[0] == 0x01) { r++; len = 8; }
if (len < 3) return 0;
uint8_t kc = r[2];
if (kc == || ke >= sizeof(kNormal)) return 0;
return (r[0] & 0x22) ? (uint8_t)kShifted[kc] : (uint8_t)kNormall[kc];

static void reportCB(NimBLERemoteCharacteristicx, uint8_t*x data, size_t len, bool) {
Serial.printf("+BLE:RX,%u", (unsigned)len);
for (size_t i = 0; i1 < len; 1i++) Serial.printf(",%02X", data[i]);
Serial.println();
uint8_t ch = hidToAscii(data, len);

if (ch) Serial.printf("+BLE:ASCII,0x%02X,'%c'\n", ch, (ch >= 0x20 && ch < 0x7F) ? ch :

struct ClientCB : NimBLEClientCallbacks {

void onConnect(NimBLEClient* c) override {
Serial.println("[BLE] Connected");
g_connected = true; g_authReady = g_subscribed = false;
int rc; NimBLEDevice::startSecurity(c->getConnHandle(), &rc);

}

void onDisconnect(NimBLEClient*, int reason) override {
Serial.printf("[BLE] Disconnected (%d)\n", reason);
g_connected = g_authReady = g_subscribed = false;

}

void onAuthenticationComplete(NimBLEConnInfo& info) override {
g_authReady = 1info.isAuthenticated() || info.isEncrypted();
Serial.printf("[BLE] Auth: %s\n", g_authReady ? "OK" : "FAIL");
if (!g_authReady && g_client) g_client->disconnect();

}

bool onConnParamsUpdateRequest(NimBLEClient*, const ble_gap_upd_params*) override { return true;

};
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struct AdvCB : N

void onResul

imBLEScanCallbacks {

t(const NimBLEAdvertisedDevice*x d) override {

if (!d->isAdvertisingService(kHidSvcUUID) || g_hasTarget) return;
Serial.printf("[BLE] Found: %s\n", d->getAddress().toString().c_str());

g_addr =
NimBLEDe

};
static void star

autox s = Ni

s—->setScanCa

d->getAddress(); g_hasTarget = true;
vice::getScan()->stop();

tScan() {
mBLEDev-ice: :getScan();
1lbacks(new AdvCB(), false);

s->setActiveScan(false); s->setInterval(100); s->setWindow(20); s->setDuplicateFilter(true);

g_hasTarget
Serial.print
s->start(5,

static bool subs
autox svc =

auto* chr =

if (!chr->su
g_subscribed
Serial.print

return true;

void setup() {

Serial.begin

NimBLEDevice:
NimBLEDevice:
NimBLEDevice:
NimBLEDevice:
NimBLEDevice:

NimBLEDevice:

startScan();

void loop() {

if (!g_conne

if (!g_hasTarget) { startScan(); delay(1000); return; }

if (lg_c

}

= false;
1n("[BLE] Scanning...");
false);

cribeReport() {
g_client ? g_client->getService(kHidSvcUUID)

: nullptr;

svc ? svc->getCharacteristic(kReportUUID) : nullptr;
if (!chr || (!chr->canNotify() && !chr->canIndicate())) return false;

bscribe(true, reportCB, true)) return false;
= true;
In("[BLE] Subscribed");

(115200) ; delay(300);
:init("ESP32S3_BLE_Receiver");

:setPower (ESP_PWR_LVL_P9);
:setSecurityAuth(true, false, false);
:setSecurityIOCap(BLE_HS_IO_NO_INPUT_OUTPUT);

cted) {

:setSecurityInitKey(BLE_SM_PAIR_KEY_DIST_ENC | BLE_SM_PAIR_KEY_DIST_ID);
:setSecurityRespKey (BLE_SM_PAIR_KEY_DIST_ENC | BLE_SM_PAIR_KEY_DIST_ID);

lient) { g_client = NimBLEDevice::createClient(); g_client->setClientCallbacks(new C
if (!g_client->connect(g_addr, false)) { delay(1500); startScan(); return; }

if (g_connected && g_authReady && !g_subscribed) subscribeReport();

delay(50);

| 4.9%% E1&
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File Edit Sketch Tools Help

20 6 I ros

sketch_apr7z.ino

<MsUnified.h>
Unified.h>
UnifiedKEVBOARD.h>

<cctype>
<strings

USING_UNIT_CARDKB2
USING_I2C_FOR_CARDKE2

14 namespace {

Writing at @xeese6sa 78.1% 245760/314562 bytes. ..
Writing at @xeees7e6d 83.4% 262144/314562 bytes. ..
Writing at @xeeescf17 88.6% 278528/314562 bytes. ..
Writing at @xeeeg28sc 93.8% 204912/314562 bytes. ..
Writing at @xe@esgozb [=- => ] 99.0% 311296/314562 bytes...
Writing at @xeeegae3e 1 100.0% 314502/314562 bytes. ..
Wrote 565296 bytes (314502 compressed) at ©x@e010008 in 4.1 seconds (1698.7 kbit/s).

Hash of data verified.

Hard resetting via RTS pin...

Ln 136, Col 2 MSAtomS3Ron COM196 (12 B

o 3FTFERMLEMES, BHERRE EEESHE.

File Edit Skeich Tools Help

0 e 9 ¥ M5Atoms3R -

sketch_apr7a.ino
121}

125 i5.update();
126 Units.update();

har();
1_key_name(ch);
“Char:[%02X %s]\n", (uint8_t)ch, smame ? sname : m5::utility::formatstring("%c", ch).c_str());

Output  Serial Monitor > v O=n

115200 baud -

Ln 136, Col 2 M5AtomS3Ron COM196 (32 B
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