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1 General Description

1.1 Overview

The XC620 chip is a very low power,
high performance and highly
integrated SoC with Bluetooth 5.0 BLE
transceiver. It integrates a
high-performance 2.4GHz RF
transceiver, rich features baseband,
32 bit MCU and various peripheral 10s.
It support 256KByte FLASH and
128KByte RAM to enable
programmable protocol and profile to
support customized applications.

The XC620 is manufactured using
advanced 55nm CMOS low leakage
process,which offers highest
integration, lowest power consumption,
lowest leakage current and reduced
BOM cost while simplifying the overall
system design. Rich peripherals
include an 8 channel general purpose
ADC, power-on-reset(POR), 3axis
Q-decoder,UART/SPI/I2C and up to
19 GPIOs, which further reduce overall
system cost and size.

The XC620 operates with a power
range from 1.8 to 5.5V and very low
power consumption in both Tx and Rx
modes, enabling long lifetimes in
battery-operated systems while
maintaining excellent RF
performance.The device can enter an
ultra low power sleep mode in which
the registers and retention memory
content are retained while low power
oscillator and sleep timer are ON.
The QFN4x4 32 (up to 19 GPIOs)
Package is available

1.2 Block Diagram

Bluetooth 5.0
256KB FLASH- Low E 128 KB Data
Ow Energy. Memory.
Transceiver.
MCU- UART.
TTAG. 32bit. o
N 12¢.
DWET-
Temperature.
Management. Sensor. General.
Timers
32 MHz Crystal GPIO.
Clock. PWM.

32 kHz Crystal WDT.

Sys
32 kHz ROSC. RTC. ADC.

1.3 Application

® HID Application

® Lighting Control

® Wireless Sensor Networks
® 3D Glassed

® Proximity and Find Me
1.4 Features

)

[

[

Bluetooth 5.0 BLE RF SOC
Operation voltage 1.8 Vt0 3.6 V

Operation voltage 3.1 Vto 5.5V
(ON-CHIP 5V LDO)

-94 dBm Sensitivity@ 1Mbps
Maximum 6 dBm output power
Low Jitter 32K RC oscillator
32bit MCU Integrated

4-wires ext.-FLASH Interface
128 KByte data RAM

I2Cs, SPI and UART Interface
10-channel 10-bit General ADC
PWM(max 6, 2 wi inv)

keyscan

3 axis Q-decoder

Low Power Real Time Counter
1 uAin Sleep Mode

14 uA in Suspend Mode

16 mA Transceiver RX Active
15 mA Transceiver TX Active
QFN 4x4 32-pin Package
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2 XC620 R 7= fh 1 #%

PERE (#/ER |GPIO |Flashy (£F £F

5 X 4 B X | H5V

OTA |LDO

XC620 |4x4mm 19 128KByte | no yes
Qfn32

XC620T | 4x4mm 19 256KByte |yes |yes
Qfn32

XC610 |SSOP16 7 128KByte | no yes

XC610T | SSOP16 9 256KByte | yes no

XC610S | SOP16 9 256KByte | yes no
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3.1 Pin Information (4X4mm QFN32 XC620/620T)

The pin assignment for QFN32 package is shown in picture below.

5
0 e x o o o
58:23¢:2¢°¢
% N T s ¥
GPIO2 AVDD
GPIO6 XC2
GPIO7 XC1
PRSTN GPIO22
XINCHIP
VDDIO GPIO23
HVOUT GPIO24
HVIN GPIO25
VDD GPIO18
383838883
P o, .0 O
o o O
o 9 0 a 5 5.5
NO Name Description
1 GPIO2 General I/O
2 GPIO6 General I/O
3 GPIO7 General I/O
4 PRSTN Reset signal, low active
5 VDDIO 3V power supply
6 HVOUT Li battery/5V LDO out 2.85V
7 HVIN Li battery/5V LDO in 3.1~5.5V
8 VDD The output of digital LDO, 100nF decap cap
9 VDD The output of digital LDO, 1uF decap cap
10 GPIO5 General I/O/GADC input7
11 GPIO4 General I/O/GADC input6
12 GPIO1 General I/O/GADC input5
13 GPIOO General I/O/GADC input4
14 GPIO21 General I/O/GADC input0/32K crystal in
15 GPIO20 General I/O/GADC inputl/32K crystal out
16 GPIO19 General I/O/GADC input2/uart_rx
17 GPIO18 General I/O/GADC input3/uart_tx
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18 GPI025 General I/O
19 GPI1024 General I/O
20 GPI023 General I/O
21 GPIO22 General I/O
22 XC1 The input of 32M crystal oscillator
23 XC2 The output of 32M crystal oscillator
24 AVDD 3V power supply
25 AVDD 3V power supply
26 AVDD 3V power supply
27 ANT The input of RF
28 TMOD Enable the testing function
29 SWD SWI data/ General I/O
30 SWCK SWI clk/ General 1/0
31 BOOTCTL Chip boot mode control/ General /10
32 GPIO03 General I/O
Note: max 6 PWM, PIN29=PWMS5,PIN30=PWM4,PIN12=PWM3, PIN13=PWM2.

PWMO,1(wi INV) can mux to anyGPIO.
Can be waked up by alarm &GPIO0~3 in deepsleep mode. Can be waked up
by sleep timer & any GPIO in sleep mode.
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3.2 Pin Information (XC610 SSOP16)

The pin assignment for SSOP16 package is shown in picture below.

[+

swo/pwwis. | 1o | I LS
SWCK/PWM4 . 2 15 V85
BOOTCTL/PWMO.. II 14+ AVDD .

HVOUT = 4. XC610 13- XC2-

HVIN « 50 12- XC1-

DECAPL - 6o 11- GPIO18/UART_TX/GADC3«

DECAP2. |I 10 GPIO19/UART_RX/GADC2 .

GPIO1/PWM3/GADCS « 8. 9. GPIO0/GADC4/PWM2 -
NO Name Description
1 SWD SWI data/ General I/O/PWM5
2 SWCK SWI clk/ General 1/0/PWM4
3 BOOTCTL Chip boot mode control/ General I/O/PWMO(PWMO INVERTING
can mux to pinl1,2,8,9,10,11)

4 HVOUT Li battery/USB LDO out 2.8V, typically 1uF decouple cap
5 HVIN Li battery/USB LDO in 3~5.5V, typically 4.7uF decouple cap
6 DECAP1 The output of digital LDO, 100nF decap cap
7 DECAP2 The output of digital LDO, 1uF decap cap
8 GPIO1 General I/O/GADC input5/PWM3
9 GPIOO General I/O/GADC input4/PWM2
10 GPIO19 General I/O/GADC input2/uart_rx
11 GPIO18 General I/O/GADC input3/uart_tx
12 XC1 The input of 32M crystal oscillator
13 XC2 The output of 32M crystal oscillator
14 AVDD 3V power supply
15 VSS GND
16 ANT The input of RF

Note: max 6 PWM,PIN1=PWM5,PIN2=PWM4,PIN8=PWM3,PIN9S=PWM2. PWMO,1(wi
INV) can mux to PIN3,10,11. Can be waked up by alarm &GPIO0~1(pin8,9) in
deepsleep mode. Can be waked up by sleep timer & any GPIO in sleep mode.
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3.3 Pin Information (XC610T SSOP16)

The pin assignment for SSOP16 package is shown in picture below.

s £
SWD/PWMS@ 1. 16- < ANT-
" SWCK/PWMA. z E V85
BOOTCTL/PWMO- E E+ AVDD-
GPIO3/PWM. L XC61OT 13- < XC2-
GPIO2/12M« 50 12- « XCle
DECAP1- 6. 11- . GPIO18/UART TX/GADC3-
DECAP2- 7o 10~ . GPIO19/UART_RX/GADC2-
GPIO1/PWM3/GADC5« 8. 9. - GPIO0O/GADC4/PWM2.
NO Name Description
1 SWD SWI data/ General I/O/PWM5
2 SWCK SWI clk/ General 1/0/PWM4
3 BOOTCTL Chip boot mode control/ General I/O/PWMO(PWMO INVERTING
can mux to pinl1,2,4,5,8,9,10,11)
4 GPIO3 General I/O/ PWM
5 GPIO2 General 1/0/12M clkoutput
6 DECAP1 The output of digital LDO, 100nF decap cap
7 DECAP2 The output of digital LDO, 1uF decap cap
8 GPIO1 General I/O/GADC input5/PWM3
9 GPIOO General I/O/GADC input4/PWM2
10 GPIO19 General I/O/GADC input2/uart_rx
11 GPIO18 General I/O/GADC input3/uart_tx
12 XC1 The input of 32M crystal oscillator
13 XC2 The output of 32M crystal oscillator
14 AVDD 3V power supply
15 VSS GND
16 ANT The input of RF

Note: max 6 PWM,PIN1=PWM5,PIN2=PWM4,PIN8=PWM3,PIN9S=PWM2. PWMO,1(wi
INV) can mux to PIN3,4,5,10,11. Can be waked up by alarm &GPIO0~1(pin8,9) in
deepsleep mode. Can be waked up by sleep timer & any GPIO in sleep mode.
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3.4 Pin Information (XC610S SOP16)

The pin assignment for SOP16 package is shown in picture below.

o |
SWD/PWMS. 1o 160 o ANTe
1 SWCK/PWM4-J 2¢ 15~ < VSSe
GPIOO/GADCA/PWM2. 4 XC610S 132 | XC2e
GPIO10. 54 12: | XCle
DECAP1. 6 11. | GPIO18/UART_TX/GADC3.
DECAP2. [ 7o ] | 10- | GPIO19/UART RX/GADC2:
GPIO21/GADCO- 8o 9: | GPIO20/GADC1.
NO Name Description
1 SWD SWI data/ General I/O/PWM5
2 SWCK SWI clk/ General 1/0/PWM4
3 BOOTCTL Chip boot mode control/ General I/O/PWMO(PWMO INVERTING
can mux to pinl1,2,4,5,8,9,10,11)
4 GPIOO0 General I/O/ PWM2
5 GPIO10 General I/0O/
6 DECAP1 The output of digital LDO, 100nF decap cap
7 DECAP2 The output of digital LDO, 1uF decap cap
8 GPIO21 General I/O/GADC input0/
9 GPIO20 General I/O/GADC inputl/
10 GPIO19 General I/O/GADC input2/uart_rx
11 GPIO18 General I/O/GADC input3/uart_tx
12 XC1 The input of 32M crystal oscillator
13 XC2 The output of 32M crystal oscillator
14 AVDD 3V power supply
15 VSS GND
16 ANT The input of RF

Note: max 5 PWM, PIN1=PWMS5,PIN2=PWM4,PIN4=PWM2. PWMO,1(wi INV) can
mux to PIN3,5,8,9. Can be waked up by alarm &GPIO0(pin4) in deepsleep

mode.

Can be waked up by sleep timer & any GPIO in sleep mode.
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4 Electrical Specifications
Name Parameter(condition) Min Typ Max Unit Com
ment
Power Supplies
HVIN Voltage Input,typically 4.7uF decouple cap 3.1 5 55 \% 1)
HVOUT Voltage Output, typically 1uF decouple cap, 24 2.9 3.3 \%
maximum 50mA load capability
IQ_HV Quiescent Current of high voltage LDO 600 nA
AVDD Voltage Input,typically 1uF decouple cap 1.7 3.6 \% (2)
AVDD Voltage Input,typically 1uF decouple cap 1.7 3.6 \%
AVDD Voltage Input 1.7 3.6 \%
VDDIO Voltage Input 1.7 3.6 \% 3)
VDD Voltage Output, typically 100nF decouple cap 1.1 1.2 13 \%
VDD Voltage Output, typically 100nF decouple cap, 1.1 1.2 1.3 \%
Temperature
TEMP Temperature -40 | ‘ +125 ‘ C
Digital Input Pin
VIH High Level VI0-0.3 VIO+0.3 \Y
VIL Low Level VSS VSS+0.3
Digital Output Pin
VOH High Level VI0-0.3 VIO+0.3 \Y
VOL Low Level VSS VSS+0.3
Current Consumption
IVDD Deep sleep mode (LPO, POR, alarm, 1/0 1 UuA
interrupts on), can be waked up by alarm &
GPI100~4 (4)
IVDD Suspend mode (LPO, 128kB retention 14 uA
RAM,POR, sleep timer, 1/O interrupts on), can
be waked up by sleep timer & any GPIO
IVDD RX mode, BLE , 100% on(wo DCDC @3V) 16 mA
(5)
IVDD TX mode, BLE mode, 100% on(wo DCDC 15 mA (6)
@3v)
IVDD Average Current, 500ms sniff, hold connection 32 uA
Normal RF Condition
FOP Operating Frequency 2400 2480 Mhz
FXTAL Crystal Frequency 16 32 @)
Transmitter Characteristics
PRF RF output power -24 0 6 dBm
CD Carrier Drift Rate 5 kHz/50us
PRF1 Out of band emission 2Mhz(GFSK) -40 dBm
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PRF2 Out of band emission 3Mhz(GFSK) -48 dBm

BW 20dB bandwidth 0.9 Mhz
PRF1 Out of band emission 2Mhz (n/4 DQPSK & -30 -20

8PSK)

PRF2 Out of band emission 3Mhz (n/4 DQPSK & -42 -40

8PSK)
Receiver Characteristics
BT4.0 (BLE)

SEN High Gain mode, Sensitivity @0.1% -94 dBm
MaxlIn Maximum Input Power 5 dBm
C/IcCO Co-channel C/I, Basic Rate, GFSK 7 dB
C/N1ST ACS C/I 1Mhz, Basic Rate, GFSK 55 7 dB
C/I12ND ACS C/l 2Mhz, Basic Rate, GFSK -36 -34 dB
C/I3RD ACS C/I 3Mhz, Basic Rate, GFSK -43 dB
C/11STI ACS C/I image channel, Basic Rate, GFSK -34 dB

C/12NDI C/11 MHz adjacent to image channel, Basic Rate, -28 dB
GFSK

(1) HVIN & HVOUT are input & output of a high voltage LDO which is integrated, input voltage range from
3.1~5.5V, and maximum load 10apability up to 50mA. Typically used in Li_BAT(3.0~4.2V) or
USB_Power(4.5~5.5V) applications. If input voltage is lower than 3.6V, HVIN & HVOUT should be left

@
®
4)
®)
(6)
U]

unconnected and should be powered by AVDD,VDDIO directly.

If RF output power should be larger than -4dBm, AVDD should be larger than 2.4V ..

VDDIO should always be powered on in all working cycles..

By default, 128kB retention memory is on in retention mode, 64/96/128kB retention memory is surported.

Result based on standard gain mode.
Result based on 0dBm Pout.
16M, 32M crystal supported, 32M by default.

5 Crystal Oscillator

The crystal oscillator requires a crystal with an accuracy of +40ppm as defined
by the Bluetooth specification. Without external load capacitors are required to
work with the crystal oscillator. The selection of the load capacitors is crystal
dependent. The recommended crystal specification shows below.

NC/12pF
||

—— Crystal

| |
NC/1ZpF

XIN

XOouT
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Recommended Oscillator Configuation — 12 pF Load Crystal
Reference Crystal Electrical Specifications
Name Parameter Min Typ Max Unit Comment
(condition)
Frequency 32 Mhz
Oscillation mode Fundamental
Frequency tolerance @25°C +10 +40 ppm
Tolerance stablility over temp | @0C to @70°C +10 +40 ppm
Load capacitance 12 pF
Operating temperature range -40 +125 degree
Drive level 100 uw
6 Power consumption
W/O DC-DC Parameter Average Current Unit
Sleep / 1 UuA
Sniff 500ms interval 32 UA
Discoverable ADV interval:640ms 137 uUA

Scan interval: 1280ms
Scan window:11.25ms

7 Bluetooth Security

7.1 Pairing

> [ Pin Code

7.2 Security Simple Pairing

» [0 Just Work(No input)

» [ Keyboard
» [ DisplayYesNo

8 Mfi

Support Apple’s Mfi authentication and iAP1/iAP2 protocols.

11
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10.1 Application Schematic(gfn32)
note: s i IBES & 8 D GPIO18MIGPI019, Fr AF P #E#i+PCB
B ELRE (REFRF 8 GPI018 FIGPIO19iX HA & M ek % .

it F e 1R A RLF , 7T AYE vDD33 | B — 600 B4R FIRAER .
BROAER 32M/120F FAIR, EFRMIRAEZE; WRMEA 10pF BE 9pF
iR, TEBRTFERRME. FHEFEHRETEM.
(1.8~3.6V)

—
8653 e 8
53335z
* i i % \/DD33
10k Tuf
m| ;| ;| NN T';‘,-,‘.!'\i“
TEEEEEE -
a2z a=
1 2 24
GPIO2 & —w»——¢ GPIO2 AVDD
VTR
GPIO6 DL-GPIOB xc2 §23 ‘# it .
;;;;;
GPIO7 &——=——} GPIO7 xc1 422 {F—i
2 i Lol
[ — PRSTN GPI022 E'—--C:#GF'ICJZZ
5 XINCHIP 20
10mF{NC f o vDbDIO GPI023 % GPIO23
6
I .._,-,_;.._lé-u:....-_-_. HVOUT & —s—§ HVOUT GPI024 —Glg GPIO24
i nr 7 18
HWVIN *:gu— HVIN GPIO25 F—*=_* GPIO25
= 17
f VDD GPIO18 F——*__*GPIO18
— o (=)}
uy =t — = ~ ~ —
o © 0 @ © 0 O 9
O & & & o & o o
0.1uF = U [} (L I U] (Lo
@ ;'.:-i..-'_l.._-'" i w0

vvvvvvv

-

501D
01D
10149
00149
TZ0I1dD

9
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(3.1~5.5V)
e
b
== pF
T e
]
5
o "4 [=]
o 2 © 2 o
552532
o
o~ -—l?c S| G| I~| O w
O M| M N NN NN
8pgsgz8s i
555 » 2" 24
1 e 24
GPIO2 ——— GPIO2 AVDD
LTRSS
apios ——2] Gpios w2 |23 1
e
GPIO7 I:}i GPIOY ¥C1 22 i i
4 21 17pFANC
PRSTN GPIO22 1 GPIO22
5 XINCHIP 20
. VDDIO GPI023 —=<_1GPIO23
HVOUT :J— HVOUT GPI024 £<:IGPI024
7 18
HYIN——— HVIN GPI025 |——=<—1 GPIO25
8 17
VoD GPIO18 | GPIO18
n % oo N oA o=
| a2 2 9 9 9 9 9
47uf 0.1uF g % % % % !?_D % %
]: . o ol 2| = N&m wﬁmﬁmﬁ
L — — ~— — — ~— —
293938883
22283888
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10.2 Application Schematic(XC610 SSOP16)

5/6/7/14pin KA

MC

L3

H 9 u
min 3 Y ANT2D4GHZ_CURVE_MIN
™~ —

14pin K] 2 M
&, NFERBREA

S 18

Y <:|:.:§-_|"!'[21
oL FEIE pin B
oy = ¢ W
12 2 ~vv o ANTL
'] | L
u1 Gn i
0 = —
Swoi >———Lswp ANTH
- 2 Ci
"""" . 2 P .
ISWCi [ >———=1{SWcK GND = 443-{|| —ﬁ)rﬁ |J|’
1800T [ 3 {oor AVDD | | i
:H_\"'._QWD 4 vouT Xc2 4= ¢IXe2
e 5
I, JE - HVIN Xl ] HCL
—P.?uf ] DECAP10ONF  GPIO18/ADC3/TX BN - ¢ 'GP_TQL_S;_@_E:E:@
- L v 7 DECAPIUF  GPIOIO/ADCR/RX o< ]{GPIO19. ADC2 RX|
cn 8
0.'Iu‘f—|_ Tuf .—!-;,-ﬂiapmlm[)cs GPI00/ADCH [5———— GRIO0_ance]
1R
1 (3
- = 550P16-E6-D5-E0.635
XC610
32MHz
el ) 4 &b
aﬁ_l_ 5 OS@GND ===

......

< GNDDSC
1 2prNC—r
0sc1

Note: c7=2.2pF.

if use 1.8~3.6V input, connect to pinl4, pin4,5 NC, c12 NC.

If use 3.1~5.5V input, connect to pin5, pin4 connect to pinl4.
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10.3 Application Schematic(XC610T/610S

6/7/14pin KA
ANTI 14pin K 2 AN
F ANT
X . T , 2 NG 7
W6 R pin i, %EER g n_ &, NS
B 15 pin B
- n—=2
e g L
NC
Ui
0 - =
e s ]
WO swp AT GNP, I@_-D-}
D —— s GNDH—“‘ :TCS *T:ﬁ
B oo ool L
G0 A uvour X2 s
JINGZHEN
|_G-_|5J-§_Ef_1-2-ﬂ-}_l_\_ 5 i i T_|32MHZ‘]2PF 10ppm I:'I-
- DEcp1001E21018/4DC3/ T ] IGPIO18 ADC3 T
J l DECAP1UF GPIOTS/ADC2/RX [ TGRIGI3 ADCE B!
L [ [
3_|_§ v—|—“ (GPIOLARCS % lapioancs  GPIOO/ADCA 5 (] RERL AR
J_— J_— $50P16-£6-D5-E0 635

XCh107/610S

note: 5 F B O O GPIO18RIGPI019, B A FEE#HPCB
B E R RIEFEFFREMGPIO18 FIGPIO19IX /N B M e ik %
RN AERERER—% (W TNEFR), BENMELRIE
T, R BIFEMR L RIS, e EHheim s .
St e EERFMSA, ATPAFE 3.3V L& —/ 600 BRIBHIREER .
BRIMER 32M/12pF ffR, LRMIRBEE: WRMA 10pF HF 9pF
miR, REBRFFRRINME. HHEERHRF LEMH.
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12 : NetC9_2
13 : NetC5_2

3 14 : 3.3

O 15 : GND

1% : NelC4_1

11.1 Package Information(QFN32)

= D = .l’%-}(-rr *)H-eCZ
U UUUUUU—L
O‘\ LASER MARK = N QT
PIN 1 I.D. — HA)‘ ] ©

) -

o ) R-=C

P o -

‘“g - D2 > g

T:? -

ANANARANANANANS

IO VIEW > [~ F007@)]
BOTTOM MEW
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11.2 Package Information(SSOP16)

SSOP16:

[
|
I
. -
ba
SR —

—— | Raa
\AAHARAA
[ .
. -
El B ‘;- -bl—
3 i
© T gf/// q:+|cI
; } ASE METAL C/ ”/ Lt |
H H H H HIH IE__ WITHPLATING
& L E-L: |_ B B SECTION B-B
MILLIMETER
SYMRBOL
MIN | NOM | Max
A a I I 1
Al 0,14 3 0.225
Al 130 | 140 | 1.50
Al 055 | 060 | 065
b 02y | _ | 03l
bl 022 | 025 | 028
c 020 | _ | o
cl 019 | 0z0 | 021
B 4.80 | 490 | 500
E 580 | 600 | 620
El 380 | 390 | 4.00
e 063SBSC
h 023 == 0,50
L 050 | 065 | 0.80
L1 I.0SREF
] 1} o g

19



XinChip
7 57 Datesheet V1.8

11.3 Package Information(SOP16)

SOP16:
g s = b B |
[ \!f\:"*;:z:\ J - P 025
L) .
i-Ll_
HHHdHHHHH | h
! = bl i
:f,--- \ Bl & %4,:/, y + !
— | BASE METM. '/7%/ ; L;l {:

HHHH b H;—E_-I S R

L e | SECTION B-B
SVMBOL MILLIMETER
BTN | WOM | MAX
A =t e 1.75
Al 0.1 = 0,225
A 1.30 1.40 1,501
Al 10,64 LBs LERFLL)
b 0,39 — 047
hi .38 41 044
C 0.2 A 024
cl 019 0,20 0.2l
D 980 090 L0
E .80 .00 6.2
El 380 3,940 4,00
¢ 1. 2TBSC
h 2% - .50
L .50 — 80
L1 1.05REF
6 o | _ | &
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12 Order Information

Part number Package Packing Minimum Order
Quantity
XC620Q32 QFN Tape Reel 10K
4mmx4mm
32-Pin
XC610/610T SSOP16 Tube
XC610S SOP16 Tube

13 Contact Information

XinChip Corporation Technical Support Center
Shanghai office
Room 708, B Building, No 2305 Zuchongzhi Road, Pudong New Area, Shanghai, China
Code: 201203
Email: zhuxy@xinchip.com
Website: www.xinchip.com
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