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GR551x & 4165 F & Goodixff tH [fIBluetooth 5.1 LK DIFEE T RGtJits - (SoC) , WILABLE N #&34
(Broadcaster) . M%%# (Observer) . #MHE %% (Peripheral) mi it 4: (Central) , JF3Fr EiRSF A
P AR, AT 2T (oT) FIE e 77 J% &4

GRS51xZ HI| 4L LIARM® Cortex -MA4F CPUSIIZ Ly, 4 Bluetooth 5. 103Uk . 2.4 GHz RFYC&Z 5%, P 1Al %
TRAEfE#eFlash RAMUL K2 2 Fhah % .

GRS51x A FI Fi CUff HH 2 AN R E SR AL A 7y (R 1-1) TS ATRE T H 7 B F A I& )0

Fo
# 1-1 GR55 1 &
GR551x
GR5515IGND  GR5515IENDU’ GR5515I0ND | GR5515I0NDA GR5515RGBD GR5515GGBD GR5513BEND GR5513BENDU
£
Cortex®— Cortex®— Cortex®— Cortex®- Cortex®—
CPU Cortex®-M4F Cortex®-M4F Cortex®-M4F
MA4F MA4F M4F MA4F MA4F
RAM 256 KB 256 KB 256 KB 256 KB 256 KB 256 KB 128 KB 128 KB
Flash 1MB 512 KB N/A N/A 1 MB 1MB 512 KB 512 KB
Bk QFN56 (7x | QFN56(7x7 | QFN56(7x | QFN56(7x7 | BGA68(5.3 | BGAS55(3.5 | QFN40(5x | QFN40(5x5
(mm) 7 x0.75) x 0.75) 7 x 0.75) x 0.75) x5.3x0.88) | x3.5x0.60) = 5x0.75) x 0.75)
I/O¥ & 39 39 39 39 39 29 22 22
(1 {58 B

*  GR5515RGBDANERE T i It H 1EAd o
*  GR5515IENDU. GR5513BENDU N & % [k Flash, iZFlashf¥)fit #1765 F 41.65V ~ 3.6 V.

*  GR5515I0ND 34N & (BLAYE3.3 V) Flash, GR5515I0NDASC R4 %8 & (A yEE N1.65V ~ 3.6
V) Flash,

1.1 F5iE
o R B HL (R (R IREIE 5. 0 2

o WEPBEALHIEZE: 1 Mbps. 2 Mbps. LR (500 kbps. 125 kbps)
° TXEHTIhE: -20 dBm ~ +7 dBm

o -97 dBmIEWLRBE (1 MbpstE )

° 93 dBmITYL REE (2 Mbpsta )

o -99.5dBmiEW R BE (LR 500 kbpsti =, )

°  -103 dBmIZCR BUE (LR 125 kbpsti i )

o TXRTThEE: 3.05mA @ 0dBm, 1 Mbps

JRBUITAT © 2022 PRYINTHIC TR I 03 A7 FR A 7 1
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HWER

o

RXZThE: 3.9 mA @ 1 Mbps

s N EARM® Cortex®-M4F 32/ 7 AL FESS, SZHFF S

[}

o

< AFfE

o

o

© HJA

o

< K

o

B EAR: 64 MHz

Ij#E: 30 uA/MHz

GR5515 R 1):ts 256 KB RAM (418 KBIY N AZELAI7/1N32 KB I AFHL) 5 GR5513:8: 9128 KB
RAM (441~8 KB P A7 A13/32 KBA N A7)

GR5515 £ 413 41 MB Flash, GR5513:%: /4512 KB Flash. H:H1, GR551510ND/GR5515I0NDAf
FH#E QSPI Flash, H.GR5515IENDU Flash 4512 KB

(=gl

J I DC-DCH% 48
J1/0 LDO$ 1 /O H s - S R A A A ik H

YR E: 1.7V ~ 3.8V; 24GR5515I0NDELGR5515I0NDAIL A 4E 5 [k Flash i, A H H R 26 20
&5 T HNE3QSPI Flash (1) TAE HL %

I/OHJE: 1.8V ~ 3.3V (JAUH) ; *GR5515I0ND/GR5515I0NDA/GR5515IENDU/GR5513BENDU
Flash s FH e He (R LR, 82 F HEL 2% 06 25045 VIO_LDO_OUT (¥ 51 iz 2 3 VBATL

OFFFE: 0.15pA CHLAUMED 5 Bx T VBATUASN, FABEARIHCH, &R 4T 2ADRE

Ultra Deep Sleepfzt: 0.65 pA (HLEIE) ; 1/0 LDOXI, THNTEHAY, HHAON GPIOFIAONT
i} i g il

Sleepfizi: 1.3 pA CHLAUED o MKZKAF: SCHII/0 LDO. K [IBOD/BOD2. Memory retentionHl
JE B B A4S . 32 KB Memory retention. %% #FAON_RTC. AON GPIOFIBluetooth LE
Event i Ji

PIHEQSPIE T, fiik32 MHz

PSSP T (1B8 372 Slave e % 5| I 1ISPI Masterd% 1, 18%SPI Slave2 1) , #x15i%32 MHz
PEI12CH: 1 (3#F100 kHz. 400 kHz. 1 MHz. 2 MHz)

PE%12S4 11 (184125 Masterd% 1 LA K 15125 SlavedZ 1)

P UARTEZ 0 (1EXDMAIEIE )

13f7ADC, il Msps, Zik8MiEiE (SAMFMEBINAEE 3NN HE TIEED , SCRF iz
I3 PR T 2

1SO 78164% [

64 PWMEH H!

AT © 2022 FIINTHE RSB A A R A 7 2
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PR L PR R B R A SR
AR SE I A%
1 AONTEAF & I 2%
ANETIMERS (R, Always-on)
H 3 7€ I 4%
M Eh e B
SCHF %39 ] REE FHIGPIO
A
St TE ¥ 1 2 AT S 5] B
AES 128-bit/192-bit/256-bit X FX % (ECBFICBC)
HMACHS 7 in % 5%

PKC

TRNG

SRt AT ) % A Is AT LA -
LA D)
I [ B8 M Flashizg 4y
W JE A7 ¥ EeFuserf
JS2 P Bl AN ) T [ A, SCR AL

BRERA

7 mm x 7 mm QFN56

5.3 mm x 5.3 mm BGA68

3.5 mm x 3.5 mm BGA55

5 mm x 5 mm QFN40

TAEREETEHE: -40°C ~ +85°C

1.2 RGEE
GR551x ¥ RAHE KWK 1-1.

JRBUITAT © 2022 PRYINTHIC TR I 03 A7 FR A 7
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Bluetooth Subsystem
RF Transceiver Communication Core
PMU Subsystem MCU Subsystem
[E] 1-1 GRS51x R GHEE

L1 354 BA:
MER B A I Z 4075, 1525 % (GR551x Datasheet)
FEAUITE © 2022 IITHICTRH B A R A 7 4
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2 5IHEFI S5 E X

AT B A GRE5 1 358 5| BAIHES B2 % 51 AKX LA o

2.1 GR5515IGND/GR55151ENDU QFN5675 | B

GR5515IGND/GR55151ENDU QFNS56%f 2% 5| JIHES an 15 2-1F17s (TRALED o

>
e}
< =
x =} [9)] [9)] o (9] [9)] o (9] [9)] [9)] (0] |
x 60 © » W ®»™W ™ W ¥ I 1T T T @&
8 o » © © © © © © © © © ©°o Z
= ¢ £ N L T T
— (%} o [o.] ~ (o)} o [ ~ ()] wv £ ~
w1 w1 (" (%3] (%) w (%) B S » B £ S »
(<)) w £ w N = o © 2] ~N (<)) (%) B w
VDD_VCO/VDD_RF = 1 42 AON_GPIO_6
TRX = 2 41 AON_GPIO_5
VBATT_RF = 3 40 AON_GPIO_4
GPIO_O 4 39 AON_GPIO_3
GPIO_1 5 38 AON_GPIO_2
GPIO_2 | 6 37 AON_GPIO_1

o] GR5515IGND/GR5515IENDU | o oo
GPIO_4 = 8 QFN56 35 TEST_MODE

GPIO_5 = 9 34 MSIOO0
GPIO_6 | 10 33 MsIOl
GPIO_7 | 11 32 MsIO2
GPIO_8 | 12 31 MsIO3
GPIO_9 | 13 30 MSIO4
GPIO_10 = 14 29 RTC_OUT
n o ~ o) (o)} o — o~ [22] < n (%) ~ o0
Ll - — Ll Ll o~ o~ o~ o~ o~ o~ o~ o~ o~
— ~ — o0 < n z = > O = < fnd 4
DT T = T T T T R T~ B R S~ [
O o9 77 9 9 9 g A » 2
o o a o o o T o o) o 3
©o o 5 v © O U 49 o 7]
19 s
o =)
> o'
[a)
>
RF pin Digital 1/0 & supplies pin Analog pin

2-1 GR5515IGND/GR5515IENDU QFN5637 35 3| BIHEF

GR5515IGND/GR5515IENDU QFN56 5| Ik in# 2-1 fiR:

JRBUITAT © 2022 PRYINTHIC TR I 03 A7 FR A 7 5
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SUEHE 5 5E X

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

B
VDD_VCO/VDD_RF
TRX
VBATT_RF
GPIO_0
GPIO_1
GPIO_2
GPIO_3
GPIO_4
GPIO_5
GPIO_6
GPIO_7
GPIO_8
GPIO_9
GPIO_10
GPIO_11
GPIO_12
VDDIO_1
GPIO_13
GPIO_14

GPIO_15

CHIP_EN

VIO_LDO_OUT

VDD_DIGCORE_1V
VREG

VSW

VSS_BUCK

VBATL

RTC_IN

RTC_OUT

MSI04

%% 2-1 GR5515IGND/GR5515IENDU QFN565T 3 5| BliA

e il
TSRS AL
TSRS 37
RIS At v
/0

#H7/0

710

#r1/0

/0

#1/0

#71/0

#H71/0

Hr1/0

H7/0

Hr1/0

Hr1/0

710
/ot
#H7/0

H71/0

#1/0

PMU

PMU
PMU
PMU
PMU
PMU
AL FIPMU
BAYAIPMU

BEESI/0

TE M /BRINTHRE

F R AVCOft L . B L HR 2 VREG
RXi A LA S TX A

R ZVBATL

SWDCLK

SWDIO

GPIO

GPIO

GPIO

GPIO

GPIO

GPIO

GPIO

GPIO

GPIO

GPIO

GPIO

e/ o i AR

GPIO

GPIO

GPIO

SR BAEREAE 5 EAL5
CHIP_EN = F P 1/ IME AL V

FrN1/0 LDO% . X FGR5515IENDUI: Fry
B Flash i s R AL RN, FK 5L

F|VBATL, HITVDDIOO% 108k HE HL A A\ 51 .
T8 I ALDO%I H,  HEHEL pFiL 7Y

TR A A A S 5t 51 1

DC-DCHE #5571 5
DC-DCH e g AT LI #4h 5| JE)
CMLTIN

32.768 kHz iR S [ TEOK 446 N\ o
32.768 kHz R S5 17 TEOK i 1 o
AIACE ARG 5 5GPIO (ADCHED)

LRI

VvVDDIO1
VvDDIO1
VvDDIO1
VDDIO1
VDDIO1
VDDIO1
VvDDIO1
VDDIO1
VDDIO1
VDDIO1
VvVDDIO1
VvVDDIO1
VDDIO1
VDDIO1
VDDIO1
VvVDDIO1

VvVDDIO1

A #5i%#2VDDIO0

VBATL

AT © 2022 FIINTHE RSB A A R A 7



G@DIi X SIS 5 5 X

ws B it TE M /BRINTHRE Fa iRl
31 MSIO3 REESI/0 AIAL B ARG 15 5 GPIO (ADCHED) VBATL
32 MSIO2 REFESI/0 A E MR A5 5GPIO (ADCED) VBATL
33 MsIO1 BAEFESI/0 A E VIR A 1S S GPIO (ADCEEMD VBATL
34 MSI00 BEET1/0 A E ARG 155 GPIO (ADCEEED) VBATL

FINGIE, FT/CPL) S H A 1 A
X, NABE, ZEBRARE N,

35 TEST_MODE $51/0 VDDIOO
TEST_MODE =1, & FAbF LT MR,

TEST_MODE =0, O AT i@ .

36 AON_GPIO_O Bz1/0 AON GPIO VDDIOO
37 AON_GPIO_1 /0 AON GPIO VDDIOO
38 AON_GPIO_2 B71/0 AON GPIO VDDIOO
39 AON_GPIO_3 710 AON GPIO VDDIOO
40 AON_GPIO_4 HB71/0 AON GPIO VDDIOO
41 AON_GPIO_5 B71/0 AON GPIO VDDIOO
42 AON_GPIO_6 /0 AON GPIO VDDIOO
43 AON_GPIO_7 H#1/0 AON GPIO VDDIOO
44 GPIO_24 B71/0 GPIO VDDIOO
45 GPIO_25 HF1/0 GPIO VDDIOO
46 GPIO_16 B7i/o GPIO VDDIOO
47 GPIO_17 #=71/0 GPIO VDDIOO
48 GPIO_31 HF1/0 GPIO VDDIOO
49 GPIO_30 B71/0 GPIO VDDIOO
50 GPIO_26 B71/0 GPIO VDDIOO
51 GPI0_27 Bri/0 GPIO VDDIOO
52 GPIO_28 B71/0 GPIO VDDIOO
53 GPIO_29 HF1/0 GPIO VDDIOO
54 VDD_AMS LD ST A AL F AMSHERL, EHEFEVREG

55 XO_OouT e RIET 32 MHz IR S5 [R5 b Hh o

56 XO_IN HELALL IS5 A3 32 MHz R S [ OR35S

2.2 GR5515I0ND/GR5515I0NDA QFN5675 | i

GR5515I0ND/GR5515I0NDA QFN563) 358 5| BIHEA tn & 2-2f 7~ (THALED .

GR5515I0ND/GR5515I0NDA QFN565GR5515IGND/GR5515IENDU QFN56 /)35 235: 5| B4 Pin 43 ~ Pin 53/45[d]
Ak, HARG| HIEAHE .

JRBUITAT © 2022 PRYINTHIC TR I 03 A7 FR A 7 7
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5| IHEY) 5 5E X

VDD_VCO/VDD_RF
TRX
VBATT_RF
GPIO_0
GPIO_1
GPIO_2
GPIO_3
GPIO_4
GPIO_5
GPIO_6
GPIO_7
GPIO_8
GPIO_9

GPIO_10

RF pi

10

11

12

13

14

n

<
X O o o0 0 6 0 606 0 0 6 O 6
x © © ®» » ¥ T ¥ 3T I I T T I
2 o 'z °e ° ° ° ° ° © o o o 9
= S < N w = N N) N N N ) = [
(%] [e)} o [e)} wv £ w N Ll o [() o<}
v w1 (%2} (9] w1 wu (%2} B B R B » N H
()] w B w N - o [(e] o] ~ ()] w E=Y w
42
41
40
39
38
37
GR5515I0ND/GR5515 36
IONDA QFN56 35
34
33
32
31
30
29
n o ~ [oe] a o — o~ o < n o ~ 00
- - - - - o~ o~ o~ o~ o o o~ o~ o
9 3 9498 3 8 5 28 2 8 2 =2
| | o | | | | o) | 2 > < u'
O 9o 7 92 © 9 o g > a 2 g
o o a o o o T o o o [
6 O 5 © O O U 9 o a
0 >
o a
> a
a
>
Digital I/0 & supplies pin Analog pin

2-2 GR551510ND/GR551510NDA QFN563 3 5 | BIHEF )

GR5515I0ND/GR5515I0NDA QFN565| Itk N3 2-2 Fix:

wS  BW

1 VDD_VCO/VDD_RF
2 TRX

3 VBATT_RF

4 GPIO_0

5 GPIO_1

%< 2-2 GR5515I0ND/GR5515I0NDA QFN56ET 4 5| Bl ik

il E X /BRINTIEE

G R ARVCOfb L AL E
DL S AT AL P

E R VREG
FESOURI S 45 RXI N LS X
DL S AT AL P JERE ZEVBATL
H71/0 SWDCLK
H1/0 SWDIO

AON_GPIO_6
AON_GPIO_5
AON_GPIO_4
AON_GPIO_3
AON_GPIO_2
AON_GPIO_1
AON_GPIO_0
TEST_MODE
MSIO0
MsIO1
MSI02
MSIO3
MSIO4

RTC_OUT

External Flash pin

LRI

VvVDDIO1

VvVDDIO1

JRBUITAT © 2022 PRYINTHIC TR I 03 A7 FR A 7



GA@DiX

SUEHE 5 5E X

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

B
GPIO_2
GPIO_3
GPIO_4
GPIO_5
GPIO_6
GPIO_7
GPIO_8
GPIO_9
GPIO_10
GPIO_11
GPIO_12
VDDIO_1
GPIO_13
GPIO_14

GPIO_15

CHIP_EN

VIO_LDO_OUT

VDD_DIGCORE_1V
VREG
VSW
VSS_BUCK
VBATL
RTC_IN
RTC_OUT
MSIO4
MSIO3
MSIO2
MSIO1

MSIO0

KR
#71/0
#H71/0
Hr1/0
Hv/0
Hr1/0
Hr1/0
710
/0
Hv/0
H7/0
710
Hoey/offt
#7170
#1/0

Hev/o

PMU

PMU
PMU
PMU
PMU
PMU
AL AIPMU
BAYAIPMU
RAEESI/0
BEET1/0
REFTI/0
REFSI/0

o

oif

F1/0

&I

i

TE X /BRINT&E

GPIO

GPIO

GPIO

GPIO

GPIO

GPIO

GPIO

GPIO

GPIO

GPIO

GPIO

/ot i N\ A

GPIO

GPIO

GPIO

O EAEREE T = A5
CHIP_ENT= HE P i) e /IME LV
JA1/0 LDOTH, A5 )7
“NGR5515I0NDEL,GR5515I0NDAIZE £ 7 s
fei [ Flashity, 1% 5] IE A FIVBATL,
F-VDDIOO T 103 Ak i N\ 5| i
FIF 87 AL A LDO% H, 41 prH s
TR A A 1 S 5t 51 1D

DC-DCHE #1571 5
DC-DCH Ha 2 AT L F b 5| )
CMELTIN

32.768 kHz kR S 17 TEOK & 46 N\ i
32.768 kHz Fh 4% S [F UK #8401 3t
AL E VR EH 5GPIO (ADCHE )
A E MR G155 GPIO (ADCHE )
AR E R & 155 GPIO (ADCHEEID)
AT E ARG S 5GPIO (ADCED)

AHCE R A

of

‘ZGPIO (ADCE:[)

LRI
VvDDIO1
VDDIO1
VDDIO1
VDDIO1
VvDDIO1
VvVDDIO1
VDDIO1
VDDIO1
VDDIO1
VvDDIO1
VvDDIO1
VDDIO1
VDDIO1
VvVDDIO1

VvDDIO1

P ¥ %E $2VDDIOO

VBATL
VBATL
VBATL
VBATL

VBATL

AT © 2022 FIINTHE RSB A A R A 7



GA@DiX

51 BHHES 5 2 X

wmS  BW E il TE X /ERINThRE R

AGUA, FT/CP L)W F T A B
35 TEST_MODE H1/0 o PFIEL, AL 0. VDDIOO

TEST_MODE =1, O AbF L) A

TEST_MODE =0, O AT i@ .
36 AON_GPIO_0 #71/0 AON GPIO VDDIOO
37 AON_GPIO_1 H51/0 AON GPIO VDDIOO
38 AON_GPIO_2 510 AON GPIO VDDIOO
39 AON_GPIO_3 Hr1/0 AON GPIO VDDIOO
40 AON_GPIO_4 #71/0 AON GPIO VDDIOO
41 AON_GPIO_5 /0 AON GPIO VDDIOO
42 AON_GPIO_6 *71/0 AON GPIO VDDIOO
43 GPIO_18 H#1/0 T F) S Flash VDDIOO
44 GPIO_19 #1/0 AR HMFlash VDDIOO
45 GPIO_20 #F1/0 HER RSB Flash VDDIOO
46 GPIO_21 H1/0 B 5 Flash VDDIOO
47 GPIO_22 Hr1/0 R F) M Flash VDDIOO
48 GPIO_23 #F1/0 RS Flash VDDIOO
49 GPIO_24 HF1/0 GPIO VDDIOO
50 GPIO_25 #71/0 GPIO VDDIOO
51 GPIO_16 #r1/0 GPIO VDDIOO
52 GPIO_30 HF1/0 GPIO VDDIOO
53 GPIO_26 Hr1/0 GPIO VDDIOO
54 VDD_AMS RRADAI S A 3k F AMSHERL, JEFEEVREG
55 X0_ouT LEPRITpT 32 MHz R S5 1A TEOK &4 1 i
56 XO_IN EEPRITTE 32 MHzdRHR S A TBOK &40 N\ 3

2.3 GR5515RGBD BGA685|f] (NRND)

GR5515RGBD BGA683:} 2% 5| JHIHE A an &l 2-3f 7~ (TRALED -

JRBUIT AT © 2022 PRYINTHIC TR I A7 PR A 7
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GA@DiX

SUEHE 5 5E X

Al

A2

A3

A4

A5

A6

A

B
VDD_VCO
TPP
XO_IN
X0_OUT
VDD_AMS

GPIO28

4
VDD_VCO TPP

VDD_RF TPN

RF_GND

TRX

VBATT_RF

GPIO4

GPIOS

VDD_CORE

GPIO7 GPIO10

VDD_DIG

GPIO3  oRE 1v

RF pin

xKE

3

XO_IN

RF_GND

RF_GND

GPIO1

GPIO2

GPIO6

GPIO11

VREG

GR5515RGBD BGA68
4 5 6 7 8

XO_OUT VDD_AMS  GPIO28 GPIO27 GPIO26

GPIOO GPIO29 GPIO31 GPIO25 GPIO16

9 10

GPIO30 GPIO17

GPIO13  GPIO24

GPIO14

NC AON_GPIO6 GPIO15

DGND DGND AON_GPIO1 AON_GPIO7 GPIO9

VDDIO_1 TEST_MODE AON_GPIOO | GPIO8 GPIO12
MSI04 AON_GPIO5
CHIP_EN VB/waIEDO PMUGND MSIO3 MSIO02 AON_GPIO4
VI_OO—LIﬁO MISO0 AON_GPIIO3
VBATH VSW VBATL MsIO1 RTC_IN  RTC_OUT AON_GPIO2

Digital I/0 & supplies pin

2-3 GR5515RGBD BGA683T 4 5| BIHEF )

GR5515RGBD BGA685| ik i3 2-3 flis:

3% 2-3 GR5515RGBD BGAGSET 24 5 | Bl A

TE X /BRINTHEE

BN S HAsveoiti: 1.1v
TEEALLATI 5 J3
EPRITIET
A G5

BT S AMSHiERL: 1.1V

#1/0

T IE AR S
32 MHz 418 52 1) TR 745 560\ i
32 MHz & 41 S ) iR 5 i HH g

GPIO

Analog pin

LRI

VDDIOO

LT © 2022 IR TR A A IR 22 7]
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GA@DiX

SUEHE 5 5E X

WS BR

A7 GPI027
A8 GPI026
A9 GPI030

Al10 GPIO17

B1 VDD_RF
B2 TPN
B9 GPIO13

B10 GPI1024

c1 RF_GND
a3 RF_GND
ca GPIOO

c5 GPI029
c6 GPI031
c7 GPIO25
c8 GPIO16

C10 GPIO14

D1 TRX
D3 RF_GND

D8 NC

D9 AON_GPIO6

D10 GPIO15

E1 VBATT_RF
E3 GPIO1

ES DGND

E6 DGND

E8 AON_GPIO1
E9 AON_GPIO7
E10 GPIO9

F1 GPIO4

F3 GPIO2

F5 VDDIO_1

F6 TEST_MODE

KR
#71/0
#H71/0
Hr1/0
Hv/0
SRS AT
EEDRIEPTT
710
/0
TEDURI R 37
EEDRIEPTT
710
#r1/0
#7170
#1/0
H71/0
Hr1/0
TSRS 37
TSR 5
H7/0
Hr1/0
TSV SRS AT
/0
B
it
#H71/0
Hr1/0
/0
Hr1/0
r1/0
Bt

#Hr/0

TE X /FRINTIRE
GPIO

GPIO

GPIO

GPIO

St 1.1V
DR ot

GPIO

GPIO/SWDCLK
GPIO

GPIO

GPIO

GPIO

GPIO

RXHI A LA B TX i L
UIETES!

AON GPIO
GPIO
JERE ZEVBATL

GPIO/SWDIO

A5 5 EREFIGND
By 5 5 EEFIGND

AON GPIO
AON GPIO
GPIO
GPIO
GPIO

B/ o s A

NG, FT/CP L) P v B AR
X, BHBE, i EERIA B E 0.
TEST_MODE =1, & 4b-F T MR =

R
VDDIOO
VDDIOO
VDDIOO

VDDIOO

VDDIO1

VDDIOO

VvDDIO1
VDDIOO
VDDIOO
VDDIOO
VDDIOO

VDDIO1

VDDIOO

VDDIO1

VDDIO1

VDDIOO
VDDIOO
VDDIO1
VvVDDIO1
VvVDDIO1

VDDIO1

VDDIOO

LT © 2022 IR TR A A IR 22 7]
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GA@DiX

SUEHE 5 5E X

ws B e 3id)

F8 AON_GPIO0 F1/0

F9 GPIO8 #1/0

F10 GPIO12 #71/0

Gl GPIOS #=F1/0

G3 GPIO6 *71/0

G8 MSIO4 REET/0
G10 AON_GPIO5 Hr1/0

H1 VDD_CORE G )
H3 GPIO11 #1/0

H4 CHIP_EN FEAATPMU
H5 VBATH_LDO_WBE R FIPMU
H6 PMUGND B FIPMU
H7 MSIO3 REFT1/0
H8 MSIO2 REFSI/0
H10 AON_GPI04 H=#1/0

J1 GPIO7 HF1/0

12 GPIO10 #1/0

14 VIO_LDO_OUT R FIPMU
J9 MSIO0 REFSI/0
J10 AON_GPIO3 Hr1/0

K1 GPIO3 #r1/o

K2 VDD_DIGCORE_1V R FIPMU
K3 VREG ERATPMU
K4 VBATH R ATPMU
K5 VSW AU FIPMU
K6 VBATL AL FIPMU
K7 MslO1 BEFET1/0
K8 RTC_IN FELLLATPMU
K9 RTC_OUT FAUFIPMU
K10 AON_GPIO2 $r1/0

TE X /ERINThRE R RS
TEST_MODE =0, & 4bF s R,

AON GPIO VDDIOO
GPIO VDDIO1
GPIO VDDIO1
GPIO VDDIO1
GPIO VDDIO1
AT E ARG S 5G6PIO (ADCEM) VBATL
AON GPIO VDDIOO
Her izt

GPIO VDDIO1
R EAEREE 5 AT

CHIP_EN = HI~F I /ME N V

HEREFIGND

DC-DCHE 2% A Byt 21 5| J

AR E IR G 15 5GPIO (ADCELHD) VBATL
A E ARAE5GPIO (ADCHE) VBATL
AON GPIO VDDIOO
GPIO VDDIO1
GPIO VDDIO1
FPI1/0 LDO%i H W &% VDDIOO
AT E ARG S S5G6GPIO (ADCE) VBATL
AON GPIO VDDIOO
GPIO VDDIO1
Her R LLDO%I Y, JEHEL pFHLEE
TFRAR A% 0 S st 51

TEH ZEVBATL

DC-DCHEH AR T 5 11

CER/ZE TN

AR E MR G 15 9GPIO (ADCELHD) VBATL
32.768 kHz Sn R S5 [ R 4% 4\ i

32.768 kHz R S 17 TEOK 4 i H oo

AON GPIO VDDIOO

LT © 2022 IR TR A A IR 22 7]
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GA@DiX

5| IHEY) 5 5E X

2.4 GR5515GGBD BGA553 | B

GR5515GGBD BGAS5¥} %% 5| A an &l 2-4 7~ (TRARED &

GR5515GGBD BGAS55

1 2 3 4 5 6

A § VDD_RF VDD_VCO XO_IN  XO_OUT VDD_AMS GPIO30
B RF_GNDO RF_GND1 | TPP GPIOO  GPIO1  GPIO17
C TRX ' RF_GND2 DGNDO  DGND1 Aog—fp'
D VBATT_RF  GPIO3

E GPIO2  GPIO4

F GPIO5  GPIO6  DGND2 TEST_MODE AO';ZGP' CHIP_EN
G GPIOS  GPIO7  GPIO1l  GPIO16 V'?ab'io é’g’?{i'ﬁ/
H GPIO9  GPIO10  VDDIO_1 AON_GPIO1 VBATL VREG

RF pin Digital I/0 & supplies pin

[&| 2-4 GR5515GGBD BGAS5531 3 5| BIHEF

GR5515GGBD BGAS55 5| il ik 4% 2-4 7.

%% 2-4 GR5515GGBD BGAS5 T 4E 5 | Bl A

wmS AW KR TE X /BRINTRE

Al VDD_RF TR A4 SEAfE L 11V

A2 VDD_VCO TSRS AT B Aveoiti: 1.1V

A3 XO_IN AL AN 431 32 MHz iR S T TBOR A 6 N\ i
A4 X0_ouT HEALFI G 431 32 MHz b R S 1A UK 24t o

7

GPI025

GP1024

AON_GPI

02

MSIO1

MSIO2

MSIO3

MSIO4

VSW

8

GP1026

NC

AON_GP!
05

AON_GPIOO0

MSIO0

RTC_OUT

RTC_IN

PMUGND

Analog pin

IR

AT © 2022 FRIINTHE RSB AR A IR A 7
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GA@DiX

SUEHE 5 5E X

we
A5
A6
A7
A8
B1
B2
B3
B4
BS
B6
B7
BS
c1
()
c3
ca
c6
c7
c8
D1
D2
D7
D8
E1
E2
E7
E8
F1
F2

F3

F4

B
VDD_AMS
GPIO30
GPIO25
GPIO26
RF_GNDO
RF_GND1
TPP

GPIOO
GPIO1
GPIO17
GPIO24

NC

TRX
RF_GND2
DGNDO
DGND1
AON_GPIO7
AON_GPIO2
AON_GPIO5
VBATT_RF
GPIO3
Mslo1
AON_GPIOO0
GPIO2
GPIO4
MSsI02
MSI00
GPIOS
GPIO6

DGND2

TEST_MODE

KR
TSRS A4
#H71/0
Hr1/0
Hv/0
EEDRIELPTT
EEDRIEPTT
EEDRITIET
/0
Hv/0
H7/0
710
TSI 431
ASLDLR S 431
B
it
710
/0
#71/0

RIS AL

#1/0

BF-GND

Hev/o

TE M /BRINTHRE

AMSHER: 1.1V

GPIO

GPIO

GPIO

Ligitesiil

S

K Mux +ii

GPIO/SWDCLK

GPIO/SWDIO

GPIO

GPIO

RXi A\ LA KL TX A

SR

B {5 5 EHFIGND

HF 15 I FIGND

AON GPIO

AON GPIO

AON GPIO

B VBATL

GPIO

A E AR A S5 G6GPIO (ADCE: )
AON GPIO

GPIO

GPIO

AT E ARG S 5G6PIO (ADCE)
A E IR & 155 GPIO (ADCE: )
GPIO

GPIO

B 5 5IERFIGND

BONSIE, FT/CPIL) M rh T v L A

X MBS IZEBOARE N0,

TEST_MODE =1, & 4bF L At
TEST_MODE =0, %/ Ab-F B A

LRI

VDDIOO
VDDIOO

VDDIOO

VDDIO1
VDDIO1
VDDIOO

VDDIOO

VDDIOO
VDDIOO

VDDIOO

VDDIO1
VBATL
VDDIOO
VvDDIO1
VvVDDIO1
VBATL
VBATL
VDDIO1

VvVDDIO1

VDDIOO

LT © 2022 IR TR A A IR 22 7]

15



G@DIi X SIS 5 5 X

wmS  BW e 3id) TE X /ERINThRE R RS
F5 AON_GPIO4 H1/0 AON GPIO VDDIOO
e CHIP_EN — R BAEREAE 5 A5

CHIP_EN = Hi~F I i /ME N1 V
F7 MSIO3 REET/0 A E IR A 155 GPIO (ADCE: ) VBATL
F8 RTC_OUT BELFIPMU 32.768 kHz b R 5 17 R 28 4 HH o
G1 GPIOS8 HF1/0 GPIO VvDDIO1
G2 GPIO7 71/0 GPIO VDDIO1
G3 GPIO11 Hyi/o GPIO VDDIO1
G4 GPIO16 #1/0 GPIO vDDIOO
G5 VIO_LDO_OUT FEALLATPMU J 1/0 LDO% P4 &3 $EVDDIOO
G6 VDD_DIGCORE_1V HLRIPMU BNz A LLDofi i, i uFHA
G7 MSI04 REET/0 A E ARG S S6PIO (ADCE) VBATL
G8 RTC_IN B FIPMU 32.768 kHz &n iR S5 [ R 28 4\ i
H1 GPIO9 H=1/0 GPIO VDDIO1
H2 GPIO10 H1/0 GPIO VDDIO1
H3 VDDIO_1 Hez1/oflt Hey /ot B A VDDIO1
H4 AON_GPIO1 Hy/0 AON GPIO VDDIOO
H5 VBATL AU FIPMU RLYRAIA
H6 VREG By FiPMU TF KA e 2% 11 S 1t 51
H7 VSW HLLLATPMU DC-DCHE# 28TF K719
H8 PMUGND B FIPMU DC-DCH 428 A Byt e b 5| JE)

2.5 GR5513BEND/GR5513BENDU QFN405 | il

GR5513BEND/GR5513BENDU QFN403: 4 5| FIHEA 1 18] 2-50 7~ (THALIED

JRBUIT AT © 2022 PRYINTHIC TR I A7 PR A 7 16



GA@DiX

5| IHEY) 5 5E X

<
= o [9) [9) [9)] [9] [9) [9)]
x © © =T 2 =2 3 3I =
8 o » © © © o © ©
= | | | | | | |
- = c < N w w = = N
o =z — w <)} o = ~ <)) (%}
B w w w w w w w w w
o © o ~ ()] (9 -b w N [
VDD_VCO/VDD_RF = 1
TRX = 2
VBATT_RF = 3
GPio_0 (14 GR5513BEND/
GPIO_1 | 5
GR5513BENDU
GPIO_2 | 6 QFN4O
GPIO_3 | 7
GPIO_4 8
GPIO5 | 9
GPIO_6 | 10
— o~ o < wn (o) ~ o0 (2] o
- - — - - - — - - o~
~ — o = = > 0] = ~ —
o'o'Hl“ﬂg"lﬁggz
a o 2 <o e > o 2
& 2 5 5 8 & 7
> _,I 8 g
o =}
> al
o
>
RF pin Digital I/O & supplies pin

2-5 GR5513BEND/GR5513BENDU QFN4037 3 5 | B HEF

GR5513BEND/GR5513BENDU QFN405| JEIF & 1% 2-5 Fios:

H/E B

1 VDD_VCO/VDD_RF
2 TRX

3 VBATT_RF

4 GPIO_0

5 GPIO_1

6 GPIO_2

7 GPIO_3

8 GPIO_4

9 GPIO_5

%% 2-5 GR5513BEND/GR5513BENDU QFN40TT 3 5 | Bl iR

il

RIS AL

TEDURI R 37
TSRS A4
H71/0

710

Hv/0

#1/0

#71/0

#+1/0

TE X [ERINTNRE

AR AVCOft L B A
R EVREG

RXHI LA K TXHT H

B VBATL

SWDCLK

SWDIO

GPIO

GPIO

GPIO

GPIO

30

29

28

27

26

25

24

23

22

21

GPIO_24

AON_GPIO_3

AON_GPIO_2

AON_GPIO_1

AON_GPIO_0

TEST_MODE

MSIO0
MsIO1
RTC_OUT

RTC_IN

Analog pin

R

VvDDIO1
VDDIO1
VDDIO1
VvDDIO1
VvVDDIO1

VDDIO1

FEUT A © 2022 IRV TR

A R A
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GA@DiX

SUEHE 5 5E X

WS
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

B
GPIO_6
GPIO_7
VDDIO_1

GPIO_10

CHIP_EN

VIO_LDO_OUT

VDD_DIGCORE_1V
VREG

VSW

VSS_BUCK

VBATL

RTC_IN

RTC_OUT

MSIO1

MSIO0

TEST_MODE

AON_GPIO_0
AON_GPIO_1
AON_GPIO_2
AON_GPIO_3
GPIO_24
GPIO_25
GPIO_16
GPIO_17
GPIO_31

GPIO_30

S
#7i/o
#H71/0
Heri/offt

#Hv/0

B AIPMU

AU AIPMU

B AIPMU
B APMU
BHUAIPMU
BEAIPMU
B ATPMU
B AIPMU
BAUATPMU

bz

op
—
iF
Jo

1/0

bz

op
—_
jallld
Jo

1/0

#1/0

Hr1/0
#H71/0
Hr1/0
/0
Hr1/0
r1/0
Hr1/0
/0
#Hv/0

Hev/o

TE X /BRINT&E

GPIO

GPIO

Her/offt e A

GPIO

S EERE S

CHIP_EN = F-P R /ME L v

Ji A1/0 LDOfr

%t FGRSS13BENDU, % 5| il T-VDDIOO%K
FIOM AL A G Al 24VDDIOO% 7103 1% B
93.3 V/VBATL, VIO _LDO_OUTM %#:F3.3 v/

VBATL
FFH NI A PILDOY Y, JEREL uFHLEE
T SRR Hs 2 0 S st 5| B
DC-DCHE A 43 TF 7T 1

DC-DCH a2 AT L HE b 5| JE)

LRI

32.768 kHz i S 7 TBOR 24 A\ i

32.768 kHz i S [ TBOK A4 H i
A E RS E S GPIO (ADCHE )

A BCE VIR A5 5GPI0 (ADCEZ )
NS, FT/cP L) Pk F T B B
A, BB ZEERINE 0.
TEST_MODE =1, & 4bF T Ml =
TEST_MODE =0, & 4bT @ Efizt.
AON GPIO

AON GPIO

AON GPIO

AON GPIO

GPIO

GPIO

GPIO

GPIO

GPIO

GPIO

R
VDDIO1
VDDIO1
VDDIO1

VDDIO1

P8 % #2VDDIOO

VBATL

VBATL

VDDIOO

VDDIOO
VDDIOO
VDDIOO
vVDDIOO
VDDIOO
VDDIOO
VDDIOO
VDDIOO
VDDIOO

VDDIOO

LT © 2022 IR TR A A IR 22 7]
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SUEHE 5 5E X

WS
36
37
38
39

40

B
GPIO_26
VDD_AMS
XO_OUT
XO_IN

TPP

i)

/0
RRADNI S A 3t
L EPRITIET
YRI5
EEPRITIpT

TE X /ERINTIRE F R
GPIO VDDIOO
BHURAES (AMS) fi, ZERFVREG

32 MHz i S [ O 24 o

32 MHz iR S T TEOR 2 6 N\ i

TR IE AR

AT © 2022 FRIINTHE RSB AR A IR A 7
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G@DIX GRS51xi/N RGL T

3 GR551x& /N R Gt
BT GRSSIx I /N FH R GE b UL 48 DL T L
HL Y
I 4
vip
1/05
HAT I 3%
4hEiFlash
PAN B AR VEAH A 4H GRS5 IR /NN F 2R 48 14 FiL i J 2 B LA R PCBAT IR 225 151t A - BN
GRS XA A 5 FH T
3.1 B ERIRIEEIS 5
GRSS5IxII/N R G IR F IS H K, HET 2541 R KSRt

3.1.1 B

3.1.1.1 BB RAEE] fE A

GR551x2 i it 5| JHIVBATLAMZ FEJR AL, fEHEEN1.7V ~ 3.8 V.

BRSO AN R R S LDOfE f, B UGEFRE 2. B I/ NILDO U FF= S ARHL T IRk 22
KD, LDO% ML 75 K T-100 mA, LDO#HIHLE3.3V (HLAUE) , ki % (10% ~ 120% l,,) 7/ T10
mV.

LDOF e K N P4 K T-5.5V, AR IEE IR # b rad b, 75 ZE4ELDOS N i B 4520.39 Q ~ 1 Q/VEE
BHL

GRSS5IxIK] RS FE T R G THAEHEI, & 3-1/17 .

LT © 2022 IR TR A A IR 22 7]
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GA@DiX

GRS51xi/N RGL T

VBATT
10 Low Power . .
LDO LDO DC-DC —>» Digital LDO

- SN

Control Switch
Stacked

Flash 4 l l ¢
v Always ON p o Power

VDDIO Power Island

Power . Is Island #n

Island #1

3-1 BREEFRGIEE
HYRE BT R G0 B B ST P AR R L

I/O LDOF& & %54 F FFlash (GR5515I0NDFIGR5515I0NDARRAN) LU i i1/0 5] BIFR AL i fE & . %
TF1/0 LDOWIHELIAN 4, 1#EH2%3.1.1.31/0 LDO.

fEActivet T, DC-DCIF R LU 4 i i, Digital LDORS He 5 AUy BB ik

MMCU T R GENIBLE T R G #84 < HIIE, 4 HiLower Power LDOJY s F fJAON  (Always On) #5740t

Hlo B AT RS 2540 DX A i s Y, DAEE MR RS S i/ W 52 ORATAE AL A7 (1 K
WE

B 2% Ay DX KRN B A P e i 3 3 A B T D 43 B 25 50 B F BT A LR
3.1.1.2 FB R EE B JR IR E]

GR551x SoCH #BEL & T A HL YR BB, DAARAIE R G R IE W A2 4817 . LABGAGSE R A, HLYFMEER )
SIS E W 3-20T7R .
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WEL
n
5
MIED i i
4 S o1 clese to VEATL pin
L&
1
k|| ],
FB2 M B
5pF| [ h20 @ioomHz
2 1 _
Ll C3
20 @00k _ = ._<
'é " 1or YODIO1l is the input pin,which can be connected
ol E#»EE P — to VIO LDO OUT when 1.8 ¥ power supply is needed.
E didd
py b b
= EL YODI01
uf M
g Slalil
e 2
g J=]i=l= Ll |po.iuF), ) )
1 === 1 VIO_LDO_OUT is the ocutput pin.
= " fied 4 W4 4 i 5?[& & Vout=1.8 ¥, maximuw load current: 30 ma
PP EDEE I e W opo
g 'E‘;E)EE' & &% o Lo ouT a3 |
r S5E o
1 Qggg i o NBATH7w07WBE%
=3 o
TRE @ 2 ca = =
o o GRIOWSWDCLE —F - -
o g GPIOT/SNDIO —F
] GFIO2 |
GFIO3 [F5

CHIP_EM

TEST MOOE AED
ety [ EE Y L dnH Ly 2l
F3WREG Li:Isat 2150 mi
“REG
GRES1SRGED_BG AR 4b5

_lzawr

3-2 GR551x HjR[RIEE]

5 B Zh e LS IR U R -

VDD_VCO/RF: [N &l S 2 (A e 51 . %42 2 DCDCHT 5% FELIE f % HY F R 28 vaPo, % —N0.1
WFIE I FEL 2 o

VDD_AMS: PN #F S804 AL e 5] . 32592 25 DC-DCIT 5% B 5t )t i S 286 VAP0, 3 —M15
PFIEH )

VDD_DIGCORE_1V: Digital LDOFI%ii thi 51 I, ‘A% WEGZ AL . 3R — D1 uFIER A
VBATL: 57 HIJESIN, HEVER: 1.7V ~ 3.8V, EBE—1 10 pFIEHHZ .

VBATH: JE#ZZVBATLT| i, {UBGA683 %A X /MPINJE.

VBATH_LDO_WBE: ZRi\$:4.

VDD_MCU_CORE: {7 NAZHIHIR, BRI ESE, IUBGA68H 3 A XA PINJH .

VBATT_RF: %3 2 VBATLS| il

VIO_LDO_OUT: J7 [-VDDIO LDO LS4 5l B (FE:85 v W EBERIAMIVDDIOOES:) , FE NN
EFlashfitH, WA HVDDIOF| MBS A KA, PR MR IA30 mAM gk . EH—10.1
MR AR LA

JRBUIT AT © 2022 PRYINTHIC TR I A7 PR A 7 22
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L35 8R:
GR5515I0NDAIGR5515I0NDA% & Flash > 7 = Fi . (VDDIOO /3.3 VELVBATL) it

B, GR5515IENDUFIGR5513BENDU N B Flash X 5 % J51.65 V ~ 3.6 VAL . 24 /' 75 B F i e U, ik
BUF:

° RGEBIN 2R YEeFuselic B H 32K [411/0 LDO.

°  VIO_LDO_OUT R AEAVDDIOOK 7 i e I N, # Hoa% 5 213.3 VELVBATL.

*  VSW: DC-DCHFIRHIREMHIH 1 . M CGRED . — 2891 nHAEEE (T FF e
FERMEST » B N2.2 uHI B, LA — 2.2 uFEE, HRSE B IDC-DCHL,
HVIPOHL 2500 ik e, 75 ik 400 L % %5 42 21 VDD _RF. VDD_AMS. VDD_VCO5| il I,

*  VREG: DC-DCHI<HLJR%mH H M s i 5| B, &3 VIPOHL R M 4%,
*  VDDIO1: IO1HLEIALE 5|, AT HVIO LDO OUTELH FhElfa ik asfit i, 3 — 0.1 pFIEI L Z .
PLEAEF Y, WEER DA R e g i M, W S% K 3-1 ik 32,

RI-LEEFEEANRE, HIREM

s ik =1 = B i) HESRT GIEs. B23)
CAP CER X5R 10% Murata
C15 2.2 uF 0603
6.3V GRM188R61C225KE15D
CAP CER X7R 10%
c4, C7, C8, C1 0.1 puF 0402 Murata GRM155R71A104KA01D
v
CAP CER X5R 10% Samsung
Cc5 1uF 0402
6.3V CLO5A105KO5NNNC
CAP CER X5R 20% Murata
(ox} 10 puF 0603
v GRM188R61A106ME69
CAP CER NPO AVX
C2, C3, C6 15 pF 0603
+5% 50 V 04025A150JAT2A

Ferrite Bead,
120 ohm @100 Murata
FB1, FB2 120@100 MHz 0603
MHz, 400 mA, BLM18AG121SN1

500 mOhm, 0603

7 3-2 EFFERAY9.1 nHER R 1

= & DCHME (HKA{E) @ IEFER KxFixm (mm) EES=G (FlEm, B82S
Murata

L3 9.1 nH 0.320Q 300 mA 1.0x0.5x0.5
LQG15HS9N1J02D

AT © 2022 FRIINTHE RSB AR A IR A 7 23
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3R 3-3 EFEARY2.2 uHEB AR

Hs & DCHEFH (typfE) praksi==ho KxFExm (mm)
0.3Q 250 mA 1.6x0.8x0.8

L4 2.2 pH +20% 0.2Q 250 mA 1.6x0.8x0.8
0.38Q 300 mA 1.6x0.8x0.8

#EEFRYT (BIE
B B3s)
Sunlord
MPH160809S2R2
Murata
LQM18PN2R2MGH
Murata

LOQM18PN2R2MFH

2.2 pHIM IR HEH TPSM (Pulse Skip Mode) #JDC-DC buck 1 i#6H, H X #£4~DC-DCHL % 4 K EH
B UM AT IR KT 250 mA,  [EIE K B L BE S R D RS, DR AR BIR K. LA L BH /N R Bl R E K

AR T RGN 2 aisT ARSIt

3.1.1.31/0LDO

GR551x[1]1/0 LDOER N\ far 1.8 VI AT € L%, A _EFlash (GR5515I0NDFIGR5515I0NDARRAR ) At Frfr)1/0

S (vDDIOOH| D e, BbAh, ‘BB AL AN E SR, B A HLIE N30 mA.
I/O LDOFF] Ha 5%t 51 I AVIO_LDO_OUT, %5l &R —1N0.1 pFE A .

GR551xFI0HL R I 45 —/>: VDDIOO. VDDIOL 47 HL K38 LA e —ASMSIOEL FiR & H R 38, X SR 2
2 H1°F-43 %) yVDDIOO. VDDIO1. VBATL. F:FFVDDIOOYE: F N #EAIVIO_LDO_OUTAHIE, R HUHUERE 2524 5

JiI L. VIO_LDO_OUTSI0H Rk R T~ K-

LT © 2022 IR TR A A IR 22 7]
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VBATL
VBATL EQ
10_LDO
VIO LDO OUT Default 1.8V,30mA
DX N
P— Stacked Flash (Except
Y for GR5515I0ND and
GR5515I0NDA)
VDDIOO
(GPIO16-31,
AON_GPI00-7)
VDDIO1 VDDIO1
EQ (GPI00-15) MEIEey

3-3VIO_LDO_OUTSI0B ElHi X R REE

(1 58 B
I/O LDOF) I HL FEIALZT0.7 pA.

VIO_LDO_OUT{E N & FFlash [ L JFEAHIE, K NFlash TAFHLE 1.8V, FTLAVIO_LDO_OUTERIA HL & ~1.8
V (GR5515I0ND. GR5515I0NDA. GR5513BENDUFIGR5515IENDURR4M) , 4VDDIO1AIVIO_LDO_OUTAMEAHIZE
Ja, O A0 AN1.8V (MSIORRAN) o WNFE Z X ARVDDIOLKT B (IO HL 38, RT3 FH #h8 HL Y5 A vDDIO1 5]
JEIfE e, fEE 1.8 V ~ 3.3V, NVDDIOLXT N [ GPIOs ] B “F- 1 il iR Bl 1 f faw N BEL R 17T B8, 24 44
AVDDIO1HL R, EyF B A Ge T L IRVBATLA H A HL

GR5515I0NDAIGR5515I0NDA% & Flash 3¢ 3 = Hi & (VDDIOO0X3.3 VELVBATL) fitH, GR5515IENDUFIGR551
3BENDU N & Flash > #7 % J51.65 V ~ 3.6 VAL . 24 H 7 75 Bfdi FH i Je A =00, OB IR .

s RGNS eFuselit B [ 3155 H1/0 LDO.

*  VIO_LDO_OUT R YEAVDDIOOK 7 H R I AN , K5 %8 513.3 VELVBATL.

(035 8R:
VDDIO1 H 354t v 1/0 5] I A GPIOO ~ GPIO15, 1E:0 I AIVIO_LDO_OUTHHIZE ) VDDIOO HE [ 35 5 [ F 1/
OfI’NGPIO16 ~ 31FIAON_GPIOO ~ AON_GPIO7.

AT © 2022 FRIINTHE RSB AR A IR A 7 25



GR551xIR /N RS v it

G@DiX
3.1.2 R4k

3.1.2.1 {EfY
GRS51x ) RGeS Bl B AMH32 MHz g 8R4, RTCHS Sl B M 1(132.768 kHz Am 4™ 4
3.1.2.2 32 MHz&@ iR (X0)
RGN B CPUIN B, SR RINFN32 MHz, HHIRSHERIGESH K 34, UM MiESHRK 35,

5% 3-4 GRS IXGRIRIMAE S B

2 EA H mME HBE RXE B
Crystal Freq EEIRANER 32 MHz
ESR LA B EH B (Equivalent Series Resistance, ESR) 100 Q

Cioad Uik LI 6 8 pF

f-Xtal AR R A 72 +/-50 ppm
f-Xtal AR A 2 (B0 +/-30 | ppm
f-Xtal AR AR 22 (B AR IR AZ 4D +/-10 ppm
Porv R IRE) 3 100 n

< 3-5 #EEFF Y32 MHZR IR

Abracon
TAITIEN GO068- Murata
seA s ABM10W-32.0000MHZ-6-D1X- TXC 8232000004
X-006-3 XRCGB32MOOOF5N10R0
T3
Sz 32 MHz 32 MHz 32 MHz 32 MHz
VG 22 +/-10 ppm +/-40 ppm +/-50 ppm +/-10 ppm
i U8 AR A 2 2 +/-20 ppm +/-30 ppm +/-30 ppm +/-20 ppm
AL IS 6 pF 6 pF 6 pF 8 pF
ESR 70Q 300 <100 0Q <600
R -40°C ~ +85°C -40°C ~ +105°C -40°C ~ +85°C -40°C ~ +85°C
Kx % xE (mm) 2.5%x2.0x0.60 2.5x2.0x0.60 2.0x1.6x0.60 2.5x2.0x0.60

L35 8R:

32 MHzfn iR 1 8 LA S HE R U 26 pF~ 8 pF, 15 W22 52m R 4 1 Ae E M DI #E. 32 MHzEaR IR JC 75 M £k
A, HFREMHE” THRIAT MR MR, B AR ™ T H P e H BT 75 2 O sl s, B
FHSWDCLK. SWDIO. CLK_TRIM (& 7 MSIO#FFI{EEGPIO) « GND. VBAT,

JRBUITAT © 2022 PRI T THRH I 473 47
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3.1.2.3 32.768 kHz & i

GRS5 LR IR IIAE . (RIS B, FH T S8 A< e b A ) 7 i AR BE REEARASE . B4, GRS5 1R I #h32.768
KHzfh %, RT3 At B K 22 I e AE R RS R, AT BEAR R LB AR T4 E

GRS5Ix WK | — ANl g s, R &

UL, A RIC R AME A

32.768 kHz iR MMM S HERIES HE K 3-6 5 udFiERIES %K 3-7

%% 3-632.768 kHz @RI S B

2 AR & sME #HEE SXE B
Crystal Freq | fdlRINZE 32.768 kHz
ESR A 34 R B FELBEL 100,000 Q
Cload ik =Rtk 6 9 pF
f-xtal AR U0 2 22 +/-50 ppm
f-Xtal AR 2 (BRI LA R A F AR IRAZ 1) +/-250 | ppm
PpRv I KIRBhIh = 0.5 HW
7 3-732.768 kHzEB IR MG (FEFEER)

SRR Abracon ABS05-32.768KHZ-9-T
Pk 32.768 kHz
WITR A2 +/-20 ppm
bR AR SR A 7 +/-250 ppm
G A 9 pF
SR HIBE (Equivalent Series Resistance, ESR) 90,000 Q
L -40°C ~ +85°C
KA (Kx B x &) mm 1.6x1.0x0.50

ARTY:)2F

32.768 kHz ih iR 71 3% 25 S B B SR L2016 pF ~ 9 pF, 75 £ 540 R 4L e e A Ih#E o

3.1.3 5740

3.1.3.1 f& /v

GRS5IXWU A A% I D BEAE K U 13] 3-4 373
SR © 2022 VRIITHIC TR B4 A7 B A 7 27
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DFE

Gain Control
v V‘
- A Mixer — —< ADC ——»

3-4 GR551xUT % SEHEE]

HTAE AR
o Bl
1. R&EHEWBIEIUES)E, RREESBORE “ (Low Noise Amplifier, LNA) — JEA4i#E (Mixer)
— F#iH7 (Baseband, BB) Jilk#s — PA{F5¥4% (Analog-to-Digital Converter, ADC) ” HJ#2Ii
PRARACE RS
2. HE S ROk BB A v AT A
3. BEErmmiRft B s 5 EH] (Automatic Gain Control, AGC) 55, THEELNAFIBBIEUA 251
Waas, DASZELE 2 ZoR 1 K5 8L (Signal-to-Noise Ratio, SNR)
o R
1 B ATl 5 SIS BIAHIA (Phase Locked Loop, PLL) AT,
2. EHE AR Th RO #E (Power Amplifier, PA) JEUK, UK R EAT i3 i il & .
3. PRHE PG TR T R B R DR PARS AR UK G ROE B R LR, SR JE REK O 5 8k it i

B 1 SN 5 o

U EER:

SRR R 7 I 2 B X0 AR 1Y o

3.1.3.2 5N KR IR E]
GR551xH /)N 22 48 HP SRR B 1) i i Jid 2 P ] 3-5:

R © 2022 IRYITTIC IR B3 A BR 2 28
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’Tj

Giiit

R PI R UCEE X 28 CHEHRJERL2. HLZ¥C12. C13ZH%) Xfth i PN IPAREAT LD, 5ts A TRX G| BIAHE .

C12

C13

L2

.ﬂmenna PP LD B>

" % PN EI??IE'
bk 1 30-2600 oool
Ci7 ||DNI Py C3 ||18pF L2 g i 01 2o
hd |55 TR ]
ciz Ci3 o,
[=]
0dpF 2.00pF g
F =i L0.05p F 1
For Lest lose to FRSSLS — —

WBATL

WBATH
WBATT_RF

=

=

fur]
|”_E_J\AJ_'

L M8 msion
The component walues vary depending on the antenna connected. _mg g ng mg:g;
Impedance of the circuit shall be 50 ohms. FEE MSI03

3-5 ST40E B% R IR E

FEAZHEEY, A MPIAYILEL S, (HIFRIRLL, FIZSC10. C17ZHM0) RPRZHFATILIL: CoORBREMA: A

FL PR P A 2 C12. €13, COLA K HLRRL2 [ AR By, 1S W3k 3-8 Fra.

*® 3-8 HEEE AR
e & HERS fEESMT GIER. 29)
CAP CER NPO 18 pF £5% pF 50 V 18pF | 0402 Murata GRM1555C1H180JA01D
CAP CER NPO 0.8 pF +0.05 pF 50 V 0.8pF | 0402 Murata GRM1555C1HR80WAO1D
CAP CER NPO 2.0 pF 0.1 pF 50 V 20pF | 0402 Murata GRM1555C1H2R0OBA01D

Inductor, Wirewound, 2.4 nH+0.2 nH, 50 mOhm, Q =
2.4 nH 0402 Murata LQW15AN2N4B00

20@250 MHz

3.1.41/05| B0

GRSSIxFE LB A L &L (101/0 5 IR HIThRe, ARSI ARSI L. Z1/05] 4T &

NGPIOI, At B A BT, JFar i E bl N . 2 R Gt AR R R L B IRAR SR, 1/05] &

PREFH

BENBERRAT AR o A AON_GPIOT] FH T4 22 Gt M B IR/ % i B B ASE P 1

(10 {52 AR :

KFFIHEHAEZIEAMER, 1E2% (GR551x Datasheet)
TE B8 N Bt /0 BR it JEREMSIOS] IS B 4414 Fh ik T e .

GR551Lth AL 2 22HPWM  (PWMOFIPWML) , B ZH H2 £ = B ~7 () % 38

JB: PWMA. PWMB. PWMC. [Al—ZH WK =HPWMESHIRAME, AReAIhsE, FAAA S 2 el imid

WAL E

3.1.

5 RITARIEO
EIT A AT R $E D (Serial Wire Debug, SWD) , A 4MZI-Linkff B 28847 .
GRS551x AN [l 425 N [ SW D 11 5% B (85 F 51 Bl 2% 3-9 T o

WAL

I © 2022 IRYITTIC TR B A 4 BR
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< 3-9 SWDIOFASWCLKRT BZ 4975 F 5| B4

SWDIEL 5|4 (QFN56) S|Hl (BGA68) S|Bl (BGAS5)
SWCLK Pin 4 Pin C4 Pin B4
SWDIO Pin 5 Pin E3 Pin B5

AV FISWDIE L, 3X 485 JAm] 2 A UGPIo 5] .

3.1.6 7P EBFlash

5B (QFN40)
Pin 4

Pin 5

GR5515I0NDASZ A e . (B AY(E3.3 V) ) AMKE (HiAU{H1.8 V) Flash, GR5515I0ND A 37
JFlash, J&F-GR5515I0ND/GR5515I0NDA Flash 75 i & ) HL A5 TE AN Th BE4F 1 280, GR551510NDATEFE [ 4h
HFlashZ % ik M N2 3-10 f1 3-11 Fi7x, GR5515I0NDHEFF KA E#FlashZ % 1 A in 2 3-10 MR,

= 3-10 B ESMERFlashSZiZ B FIR

Flashfl = & FlashB =
P25Q128H Puya () 128 Mb
W25Q64JV Winbond (4£3]) 64 Mb
XM25QH64A XMC GHiits) 64 Mb
XT25F648B XTX GERT)D 64 Mb

= 3-11 {R[E 5P ERFlashS xR FIR

HESeRE (V)

2.30 ~ 3.60
2.70 ~ 3.60
2.30 ~ 3.60
2.70 ~ 3.60

Flashfl S & Flash&5 & HESERE (V)

P25Q128L Puya (H) 128 Mb 1.65 ~ 2.00

XT25Q64D XTX GEBERTD 64 Mb 1.65 ~ 2.10
L7 354 8R:

*  GR551x SDK 1.6.11 )% 2 JGhRA S ## K Flash (#171/0HL 1.8 V) » GR5515I0NDASL F7#MEAK & ATy
JEFlash, %0 F ik $4h% 5 [EFlash, 751813 GRPLT L H Xf eFuse AT FH M [ ¥ & o

. T4 B Flash > FriE A E, #9FlashTo i F764 MHZIE 520, K Al /R 48 Flash 17 0] 38 38 75 SR [

fKQSPIE % ,

*  fEGR5515I0NDAIE Flash KIS I3 51, FlashHYSERR ARSI MG B3 AR, ELERFMR, iR

I 77 b S PR 2 W Flashid YRRtk HEAT A BE £ o

¥ £ GR5515I0ND/GR5515I0NDAYMEBFlashit {5 B, T Z% (GR5515I0ND & 41| 4MiiFlashit A48 S F 1)

3.2 PCB Layouti%it3E5Rg

3.2.1PCBEER

1 QFN56. BGA68. BGAS5FIQFN40FS % FIPCBAR R VUJEM » 40~ & LA1.6 mmiik B N HIfIPCBS 5 &

JRE5H, 0N B R

AT © 2022 FRIINTHE RSB AR A IR A 7
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Layer Thickness

TOP 1 178um
y -
FR-4 Prepreg 432 um
A
y
Internal Ground Plane , 10z
y - -°-
604.5 um
4
Internal Routing Layer , 10z
y - -
FR-4 Prepreg 432 um
A 4
BOT :: 17.8 um

[ 3-6 GR551x PCBEE BR &M
BEL: TR, REATIRECaE. ERFERZ S T4,
BRI, BEH TR B AR, AR50 QIR S 1225 T T
BB BIETIE, HTRESEL ESEFETL.
FBZELA: RE, BETSTEAERE T L.

(10 354 A
FI P ARG E &= WP R TR, 1BEPCBEE LKt . 4.2.1 QFN56 PCBVU/Z 12 % 1% 11 #114.2.4 BGA68 PCBJY
JEMR ST (NRND) F24E T AN #8 1 JU 2 AR PCB Layout 451 LAFS Bl H P BRos I e A s it

Ui P P QNGB AT B AR SAS 5 SR I TR T W JEAR B A E RS2 AR ) PR G BB A A = . HLAm A . DC-
DC buck#h iR [A1 %45 REELISHHEBIESE, FEHIES%54.2.2 QFNEIRZSH Wi R 4.

3.22 TEEHH

P e S T B R TR, A AT 12k 2 (15 AR G, TRt R G T A7 26 S T i £
25 R B AT

PR R T B O AR R G M R RS R DR, BPBUE LR T TR A
HAh TR ED A FOTE e, R (AT S A A SR R S 2

3.2.3HiF

LR PRAIE RS P AT SRISAT IR AN LR, AL A L 2l RESDIEREZE . TR IR S BN RS frLh
FEPCBUBL TN 75 ZEAL S AL BT < B FELR AT R A AE £k . o DC-DCHLIEMIRFA A LJEIC OV 2, FRIEE LT i
THESR,

AT © 2022 FRIINTHE RSB AR A IR A 7 31
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3.2.3.1 DC-DCHF L HiF

PAGR5515RGBD |, & F N B DC-DCHF < HLYE, DC-DCH{IPCB layout 75 i & LA N it Z R .

1. DC-DCHLUEH HIAME 2L (HLK9.1 nH) « L4 (FEJ&2.2 pH) FIC15 (2.2 pF) R AT RESEIT s
FrVSWHIVREG | i, i FE B AHEIL3 mm.

2. DC-DCHLVEH i IVSWHE I A 45 U BT P e, BRIk 5 S A0 B X 28 15 47 22 /00.2 mm ) A E
Bk, EESENEVIPOFIDIGCORE HLYE »

3. HKL3 (9.1nH) A4 (22 pH) SUFEEE, #ABBRE. HACLS (22uF) NMEEHE
LA 5, HVREG Ui 15 HE YR NLAE FLZF S HUH .

4. BRI N R AT RESEIL A T VSS_BUCKIZR IR, oA A3t B S P AR B 3T I AL, @ BUAS
323t 5] B - i e, YRR AR [l B f e

3-7 DC-DCHERHIH S ER FHEL

1 53 B
B 3-7H 2Rt 2 St LR B4R

3.2.3.2 RFII\H B
RF#N HEL YR b 2 — N RS B AT A, AR IF2 5| i 2 5 S AR ) ) 81,  RF% N HLJR 55 PCB
layout Bt 75 i A2 4 R 2K

1. RF¥ii N\ HLJRVDD_RF. VDD_VCO. VDD_AMSH] 2= #H H 25 #0 N A BEFEUT 2005 Fr 1 51 AL, Bl il
E1mmAd, ANEHEE3mm. REMIESSHER—m , HEEHELL BEERS BRG]
A CRpGn SR 4 2 4, b FL 7 BT 7R B A IR .

2. HFEGELNREE, wEREMH, 2ORIEL%0.2 mmUl b FEMEE &G R R K T25T0.2
mm i E R .

R © 2022 IRYITTIC IR B3 A BR 2 32
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3-8 RFIINEIRS ZH FEL

Z# 39, ¥C1 (10 pFFE %) B FEVBATLEI IS, C4. C7. C8 (0.1 uFHELE) 43 Jl5EiIvDD_VCO. VD
DIO1FIVIO_LDO_OUTH| i, €2, C3. C6 (15 pFHLZ) 7 5l5EiLVDD_AMS. VBATT_RFFIVDD_RF5|JHI, C5 (1 pF
HL7%) EIEVDD_DIGCORE_1VH| il

[&| 3-9 GR5515RGBD PCB&EHiEF 5

3.2.4 B4

AR T RETRCE THICHIEL, WAL A mm, TR R IR EE g D o A\ 5L L BN A R 1 3, R
AR5 HANE S BRI TR AT REE . S34h, TEEORAE SR T U7 B IR E 2055 0 TEHAMAE S 4k 32 MHzR R
FELRTTRE WAL, W IIR N 5 A e BT TR A HAR T UUE SO OUR . AR R AL IE T 5 A EOT &
KEFH, YoM T A A

FRAUITE © 2022 TRIITTIC TR 0 BR 2 7 33



G@D]X GRS51xi/N RGL T

3-11 GR5515RGBD PCB &R & 4L I

3.2.5 5t5him d

GR55 xRk B B At N3 (Radio Frequency Input/Output, RFIO) i I 1. EEHERFION 11 5 28 (5
FEE R R M P AT SR 950 Q. {H i T-RFI0% D FHHTHES0 Q, IR 7545 F — N UL HE X 2% SR UL AR RF3 11 550 Qf%
Enk 2 R BEPT

VCHC R 28 B e as 2F L AU T BEHBSEUTRFIOS] AT, 15 VT C R 4% 1 28 — A e 28 A B AE I RFI0 5] AN I 1
mmiIA7 B . SR R PCBAG Bk it, 5% K.

IR © 2022 INTIC TR A A BR A 7] 34
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3-12 G355 O BIPCBFR /5

L 358 RB:

RFEZR/S AT RERT I B, NS5 M PRI TR EE AR, WL A Ab B R 30 (B AL 1 3 B A B/ T-90° R B £k . RFZAR
HERZE, BEITIEAHZE, 2ZIbEL FFEstub, RFEL T LARIEE S H 1P H . RFZ 5 R =& 1A
VCRC 2SR — 3%, AT 8 G T oo a8 AR AR 5L 98 B 5B 4R 58 B AN — SUM A 50 QS & Re FH BT i 22

ChaE BTt ], S AGE 2 DAL R AR A S5-I o A s, ARG RS 2808
ELLTEE: 559 um
ELETZIMEE: 178 um
TESR2EMEEE: 432 pm

S FiZAE L, HPCBRAIFR-AM R, THZE LR 0.5 7] (FESRhRiihrh, SFAlE 2 7 Zok ik
J A ERS0RR (+/ - 10%) BHPTIEH]DD .

539, WAL IGL.25 mmE — MM AL, R ASITRL LA R I A A

ESEIE R AR AR B R — APIZIITRE %, DUEHET RLGIURG. TR LR % 0 550 AR bt
RGBS, I B I R LT AR PR S A
3.2.6 #xith

GRSS 17 BEAT T 4% et TR T MU FLYEICH) F 7 QR — MBI, R4 it 51
PR H U GNDE:

QENF BRI 410 R PO 3 x 30 4 x BRI % (3o LA IR S O P T«

VBATLIJ10 uFE Y AR M 75 B AR U0 0, U T Read ok 8 1 77 =00 #z, 13.2.3 Wik, DC-
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© WHRPCBLMEHIIE IR S IR R AR OR T — 5, EARIREE R4 (QFNZEHEE) .
© WRORTRXS| IR S5 10 g AL .

© XPTBGARSEE, SR REA I FLCE TR HHAR BRI

3.2.7 ZBESDRT P& T

3.2.7.1 RGRESDIFITEK

RGPESDWIHE —MBONSIR TS, TAREIMAE K] PCBAI™ i 45 K B vt 77 T AT A1 LA T et
e

3.2.7.1.1 RIEEEHES
1. 403.1.1 HJEATIR, GR551x: it Hi S B Bk it LDOfHE He .

2. {EFEHLEEICHAR+. CHAR-Um 7y ) B3 45 Mk, mISERis o RE s, IR EREER AT S I TVS & HEATESDB 4
AbER, R E R

FB2=600 Q
CHAR+  BLM15PX601SN1
NN———DK POWER IN BAT+ [K— LDO P VBATL

ESD=5V TVS
CHAR- Charge IC lithium battery GR551x
- » 5 GND i

FB1=600 Q
BLM15PX601SN1

& 3-13 iR EE & O ESDAL IR
TVSHE ML BRBEADIE M B R FIHERE R 5 0~ 3R

= 3-12 TVSIEBIZEESR

2% AR &/ME HANE BXE
Vewm(V) FACIES NS 5V
Ver(V) GO ALY 7V
Velamp(V) i EDAZENEN 6V
Veao(kV) F—— FEfRBOR: +10 kv

AR 12 kv

7 3-13 BAIRBEADIZRIE K

2% PR &/ME HRE RKX{E
FB (Q) 100 MHz "I HIBH A 600 Q
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SH WEA =/ME HAE
sz (MAD Wi TAE R 900 mA
Rocsi kst (mQ) JERTR NN 230 mQ

FR3-14TVSIHRUEFERIS

HERS Vewm(V) Vgr(V) Velamp(V) T1ERE Vesp(kV)

B R +13 kv
AZ5C25-01B 5 9 6 -55°C ~ 85°C

A +16 kV

B £25 kv
OVE38E32S1M 6.5 7 10 -55°C ~ 125°C

25 . £25 kV

5% 3-15 BEADIEFRIE

HEES FAi@100 MHz  EREHER DCRARME TRRE
BLM15PX601SN1 600 O 900 mA 230 mQ -55°C ~ 125°C
WLBD1005HCU601TL 600 O 900 mA 230 mQ -55°C ~ 125°C

RAE

HE

0201

0402

HE

0402

0402

dah#

Amazing

OVREG

A h#

MURATA

Walsin

3. WTEBINGERIFT A, ERANTEEM R AR [F] B ER, R S FT I ELR N AR

4. EPXTER, TS, WURP G RGO U8 kv, SRR A4 KV B, 7 5 A1

BN AN R 1M S LA LA ORI 557 i SR SEESD 3 g

P AMBBEPEE TR, 6 EE R T TR IAIIG 8 sl F, R B A E R S5 G 11,

GAERPERKBE R R 30 TR T, SBARGREN.
B I R ESRONHER AL S5 U0 N R s
3 3-16 B VAR RERMEFLS
PEREE  twoBI TR GBI WM AABE

) ) T1ERR TIERE EERS

Bt FRtE] & ArA 8] el
HBM > W R L

AL,
2000 V R AR LI 2

L10sMES | > 100 ms 1.6 ~5V -40°C ~ 85°C SGM820A/B-X
CDM > K, BUAE

EP
500V F5uA

LASGM&201F: A ERIE 7 [ ISR AL R G NB, 2 T I WRA I (8] ] DA 3 A e A C B

SGM820A-XHrHE ] gw 2 | I TSI a], tHE AW

two_standara(M8) = 3.33 X Cyyp(nF) + 0.28(ms)

SGM820B-X¥" fE il gwFE & | 1T [], THE AT

tiwp_extended (MS) = 78.3 X Cyyp (nF) + 51(ms)

RGAEMAIIS [Altwp N, v — K50 nstIMRAI K015 5 )5, BT IATINTEE,

dah#

A

(1)

(2)

WMALEM RS Ak
EESDFAF RGATR RS, ANBEAEtwo AT PRAY, U 14940 1200 ms B ALAE 5, X RS T B AL,
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EIMSE U N E TR, nRESETE#GR551x Chip_EN, 7E R4 KM, il EAE 5 W=
JA 545, WDI_8201E 44T B GPIOHH T A #4E

VCC

VCC
R1 10K

VvCC nRESET

|  CHIP_EN

R2 10K
SET WDI_820
SGM820 WDI - GPIO GR551x

nMR

MR

ND

GND

nWDO

G

e
I CwWD

& 3-14 BB VRS ERIT R

3.2.7.1.2 PCB Layouti% it E 5

1.

GR551x PCB GND Layouti% i1

o EIYPCBHCRAIYZE K LA L, GRS51x:t: H4RJE ANTEIENIGND)Z, 5En fEHHeh )24 F TESDif
F, ) AT

o N GNDE S ETop/ 25 EGND %, 5 Ml via5PcBH A/ ZGND Hi% .

*  QFNEZEF=5, O VSS_BUCK GNDH IR BRI M FEZY (10 uF) MU, @ stindr 2024
T ALEHE B SEPADE ] . Z%PinflIE £k 4k % 750.25 mm UL b, 98020 HL I /GNDIR % FH T

70 FLE 1 s 25 PAD A SR S BT R

o TR HEECICHAR+. CHAR-IFIfif s PADR &= 5GR55 10 A I AN A =, W78 HHPAD 58 A Afi J&
fE[E—)Z, PADE T BEE NAES mmbL L,

*  CHAR+. CHAR-[{Ifiti i PADASRESEIT I 8. Reset. IB{SEEMURAS S,  [FIWF 75 20k Ho Al B0 1 b 55 kb
H,

TEB LA B AEGRSS Ity I Power B AL, IR fre/ N LIS (BB T B, S S E B ICR -
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c1 | |
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2 : [ VREG
o GR551x
B [ vDD_DIGCORE_1V VDD_AMS [T @ s
C3 | |

VDD_VCO

3

& 3-15 BIRIEKE AT AREE

4. TI0E M S ZH TR, FEPCBEE S MW E AT REPCBH 8] 2 I HGND SRk, H %% Tl
I Bl RIS 5 A EEIIR TIAGEL, flfae it
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3.2.7.1.3 FREMIRITER
HhoeE R B B, FHITES EEN
S J@ AP ST AL R R S PR B FARYGND I, By 1k O R A e BN AR
SR EARVPA BT R, A5 BoR S AL A AR RN 9 75 ZE R AL B
SN b R R A S A RS A A FPC B X S A, (RIS A A AR B R MR R
DX S5l e i 97 - 5 A b B R R N
3.27.2 %7, B B ERESDITEE N
AP . HEERT BUE R AR IR ESDE PR EOR AT, B RESDF T A A .
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4 SEKIT
4.1 [RIEESEEIT

GR5515IGND QFN56:Ef 2% 1112 25 Ha % J 21 I 4 ) 4-1 s :

iz

Pvee

Single power inpur,

ODIO

1.7 V=38 v

“AHvoior

VDDIOL available for external power supply at 1.8 v-3.3 ¥

Hote:

The parts in dotted boxes are optional.

In the tirst version,

.
ST

e

-

=

A el clese to VEATL pim
m
10 @ e

10 distribution

it is recommendsd th add thass parts for test (space reservad) . S .
] 15pF ‘ ~
RNt ] NAA
7' ¥DDIOL is the input pin,which can be commcctod T o
£o V10 TDO ONT when 1A ¥ pomer supply 15 needed o A
z AN
o5 || o), X e
) B YTO_TDO_OMT ix the output pin T
Ao I K L VouE-1.8 v, maximm load curcent: 20 ma Y
2 B B 2o || o TR
i E o Buowoor I T
e g g R L
cio ||ou o | |16pF Gyt |21, 88 a
f 153 g87g - . a
=1, p O B e 10 voltage domain = VDDIOL
" S5y i B 3Hoa
o Closc to GLSSLS +005] Gpioal < .
poe =
8hloE g
Ghor -
SHee 2
Ghios R
The componsnl valuss vary depending on Lhe anlenus coumecled. e T
Lupedance of the circult shall be 50 ohms. BRI m
PO R
i sou_apion SRIREE E
AoCnion Shiota -
A0Nhes b A
; T 3 |oionos SFI0IE o
e Shicny ey
a i BhI3% B
ittt Shicis =
Spicze
§ AP
P . s[5 G
Yoo " 5 GRICeS T
rest Lonts 2Pz T e
- Ate_n patea e
. Groy . 21 e L i R
TPTSWD_RIK e ——— 3 UHb e 2 i THINAY
opl0_t H0_ouT E TEST_MADE - AR DA
T s OO o o | IS Ly LI L8y vy 22| ST R B
T L = monsiees ar som 24 wire| PR RN
104 LUKy (72 EP10 excepe BST0 FEETETG WO OFIEE u - e
& k=l
5 oar 10 woltage demain = L.o v
5 amn ) ]
R L = woduls [Eow slenp
oW (eien forseonses simes
S0 s 0
RN Al
AT
1k - T
Improving ESD protection on products: 1 YA I
1. air/contact discharge at #8 Kv/+4 Kv:
1) Connect a ferrite bead to each of the two charging port= (CTARI and CIAR | imn =eries TO woltage domain - WRATT
2) Apply & proper Lrsusieal vollugs supptsssor (TVS] diods s sach Deccils brad MSTO pins have mo falerrupl Cuselion.
rB2-500
cHARs  oLisegotoN:
~ powekin wans
S csp-svTv
cuane Charge IC
[E——
sesispegiiyl. GQDDiX  Shenzhen Goodix Technology CO.,LID
3)Por products with metal shesl, comect ferrite beads bstwsen metal shell 6MD and SND on motherbsard e

2.
1)

2ir/contact discharge

above #8 Ku/td KV:

Reset mechanisms such as watehdoq timeout reset are meeded inm addition to the three key points above.

For more details about ESD Considerations,

see GRS51x Hardware Design Guidelines.

GRS515IGND QFNS6 REFERENCE CIRCUIT DESIGN
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I

Lo

single power iupul, 1.7 V-3.8 v

T0 ai

atribution

o m
©1 close to WBATL pin o1 WA
oot E v
o~
yvooior = A
BN
VDDIOL awailahle tor cxternal power supply at 1.8 v-3.3 ¥ R IV
R
Y
Bote: The pacts in dotted buxes are Al In the first versicn, o S
752 Tocommended to aad those parts For rest (Space ressrved): B TP
2 o L AAVA
YOOTO A% e dm i 10 volfnge dumain - VOBTOT
oo
d&‘ WEC
e ¥10_LDU_OUL and ¥DDLOU are internally conmected. According to the specific
o Enaiy W1 yoltage of VDDIOD, the contiguration is as tollows:
N J poef & 1" uhan VEDION ~1.8 V, 0 Lho Ls wsed, FA3 s mae sennected, and meximn load curcent:20 uh
i) - NC o Z. when VDDLOD -3.3 ¥ or GG, L0 LDO shall be turned off, and K1l — U ohm
2 22 voois e
& || &
[[ E 4 oy
v 3 |
&t
g Rio .
[flo=e to GRE515 +-0.05pF) = ] RIT 2
= b X RIS
3 i
= Y
T
0 0 B A
Ihe component values vary depending on the antemna connscted. , 4 R
Tnpedance of the circuit shall ke 50 ot i e o A
Shionz m B
o0 ot =
AN GPIOZ gz:g;;‘ R AON_GPIOU R
o Shicte LI TN
Lo GPIOT? , von u LT
[ LA chlvz1 = TS OT g
AONGHOr Splozn it ANGII05 R 2
i = o B
R D 32 760k H; E=H P it = Zhme A Rat
et Poinka R 10 volrage domain = VOBTOO
= Y ] i Quly AON_GPIO can wake up Ll BLE
TPl SWD_CLK (}———— hEd hs module from sleep
B = S
- oriot = w0 wr 3
om0 - )
e o CHEEC # owdees 0w k3
TR RIKTR (AT GFID cxoept BGI0 " TS TSTENTT P
RS GND 04444444444w
TR vEC —ve
T owor (o sy L

TC RED Ratings:

CDM:S00 ¥

Improving ESD protection on products:

L. air/contact discharge at +8 K/ Kv:
1) Commect a ferrife bead o each of the two charging porks (CTARI and CTAR
2} Apply o proper Lrapsienl vollage suppressor (TVS) diode al each [ercile
s
CHARY  DLMITPXGOISNT
~ BOWER i a1t £ vAaT!
T Ep=mvTvs -
crak Charge IC GR551x

3IFor products with metal sheel,
2.
1

connect fe

rite heads between metal shell
air/contact discharge above 8 KV/#L XV

Reset mechanisms such as watchdog timeout reset are needed in addition .

For more details about ESD Considerations, see GRSG1x Hardware

MSIO pins have no interrupt functicn

TO voltage domain — VRATT,

) in series
bread

h Good

|GADDIX

Tech: 1

y CO.,LTD

GND and GND on motherboard [Title

GR5515IENDU_QFNS6_REFER!

ENCE_CIRGUIT_DESIGN

7o

o the thres key points abowe. Bocument Number

Design Guidelines .

4-2 GR5515IENDU QFN563T 315 2 i B%

GR5515I0ND QFN56:3] 3 [12 7 | i 5 £ P 4 1] 4-3 7

=

4
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oo
wr
T 10 distribwrion
e
Single pouer Amput, 17V 3.0 v o
Z Gt close to venTL pin
e
A
e 4 A
e
oo o =
VIDIO1 available for sxternal wowst supply at 1.8 v-3.3 ¥ T2 @i 2
o
LA
Wote: Tho parts in dotted boxes arc optional. Tn the tirst version, AETIING
L ot mmenaed o a0a thase marms For Toxt (Space Tomered] s TR
HFRF Y
R
2k wewt  vopror is che impuc pin. 10 voltage domain = vbDIOL
m g e
T
" ol B YTOTNOONT acks as an inpnt pin and needs ko be connectad ko VEATE
. Lo
. I T ] O MR
e s 8 !
@ o e ® || [ H I P
ph
o B o
3 o anr | e 30 T -
NI ose to GRGG15 H 0.05pF +0.1pF n & - RIE
3 For Lot [rose ko arast v 4 aRi o Giioze &
o B
- 310 3k T L T
= A =1 MEI00 cros T 3 Bl g
- ] w0 3nos -
The componsnt valuss vary dspending on the antenna commectsd. e e s -
Trped e of the cimamin ahan] e 20" ohm e e it 7
g A ; .
LT oo Rl i o e
R i B T
B T 1w A m—
o g X i P
—w criois oo — R
T AN oo e £ AU
& B e e "
. S e sgseT
" = e Commacted o Plash
Test poials . Ctona 605 i #To_ouT S
32768kHz I
uniig il GPICRS AON_GIIOU R
. GpIo o (e Gz TP T
LA T — R R Bpinsd 1 N
. opio al . - i v
T P —— LT % e e i SRR
T = e N 3 gl T
. s \ U LI L2 ] Dot e
[E— s o 2y v 5 w
T oL O 24 i
oo o I ST b 76 volrage domain - vEAT,
o e s Zar Only RON BP0 can wake wp the BLE
o rodile fron Sleen.
W cpumton ton susentos vimes
1C ESD natings:
e
Gpi0 18 s
o1y s
0 o1 2| GEX P19
Sy 3] soem ey
Inproving ESD protection on products: ] gl o
L. air/contact discharge at #8 Kv/+4 Kv: 10 veltage dowain = VBATL
[ TO pina have mo interrupt fomerion
13 Comnect a farrife bead fo sach of the fwo charging porfs (CIARI and CTAR | in series n P
21 Appre & preper Lrameen vl aoe supprene 179 dide Al each Terils hied
Flash voltage - VBATL
. i b e nd Un VBATL dipect 1y
CHAR+  BLM1SPXGO1SN1
. R SAE HOSPT F1AST
-,
cone Charge IC
..
3 For products with metal sheel, comnect ferrite heads betwsen metal shell GND and GUD on motherboard GADIX Goodix Technology GO, LTD
=
2. Air/contact aischarge apovs 8 KV/H KW P —————
1) 1eset moshanioms such as watchdog Timcout resct arc meoded in addition to the thros key points avove. Pl =
Binon] S0 Tie
For more details about ESD Considerations, see GRSG51x Hardware Design Guidelines.
& - S 2 e e s
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e

L))V':c
Single gowsr inpul, 1.7 V-3.8 ¥ E
3 1 close to VOATL pin

i
“opit
Lo
¥DDIOL available tor cxtcrmal power cupply at L.¥ V-3.3 V ] o, 120 @00
; »
; -
Note: The parts in dotted boxes ave spricnal. In the first versios, | -
it is recommended to add those parts for test (space reserved). ! [ —
! WDDTOl dx the dnput gin
E s WI0_LDO_OUT ud VDDIOO sre inlsrually comneclsd. Aecording Lo he specific
g k it voIrags of VDDIOU, the configuration is as follows
- po fowry ¢ 1. Thenm W Flash —1.R V, TO D0 is nmed, RAT s mot conmected, and meximm load correnti30 mwh
A 2. When ¥_Flash =3.3 Vv or VEC, 10 LDO ehwll be Lurned off, ud RA1 = 0 oha
“ - e - -
v i P Ea—— =
P ok, 5 u
[ E55 0 BY% Bugwoon |2l vono o o
I e mas [ g
2 on : B T I Ei - B B
‘ P 5% ngesymeus 5
. 2pf H g -
on i klose to crSS1S ./nngl il wprI griod P10 18 R, 0
i E R A
&Rion 7 SHUD i 0D
i - AT
GRI0S 11 TN
o 'u T
The compenent valuss vary depending on the autenna counected. S8 e
Tmpedancs of Lhe cirouil shall be 50 ohms. o u
Spiots FE— e aro_in
"2 o onon Fi 5 T DO B
ONZGpI0] TR A
NG soniGpin? SO D
. i o IAAAT
T SoN-daed i BN
- AONGRIOS e
jostiait oser
Counreled Lo Flash
u 2
. —
woot Loints PR g RTC_out
ATk
s = 60N a1
RN A
oswoew 00 - i
woswoe (001 w 2100t 3 T
o oween & viondines g 2 TR
T UHEEN (D) ‘\H [ ”\‘ . i AONCGM0S g N
e 810 e w0 Towe [ gy o
TRR OND Q—“\‘ ol T T0 voltage domain = VDDIOO
e vee (¥ Only AON_GPIO can wake up the SLE
modil e from 2leep
T owor el tes e imer

IC ESD Rallugs: -
HRM:2000 v i MO RN, 0
w o A
A —
00 ¥ GPIOIN s 1 8 \DDioo L1 A NN
P o7 CEF oot T trs
T 75| SUSIO S0 [T e AR
Inproving ESD protcction on products 2 b o o o e —
vollags domain =
1. Rir/conlact discharge al 8 Kv/td KV e o
i BSI0 pins have no inlscrupl Cunclion.

1) Comnect a ferrite head to each of the two charging ports [CHAR+ and CHAR-) in series.
2] Apply a proper tramsient voltage suppressor (TVS] diode at cach ferrite bead.

V_Flash = ¥DDIOU

Fa2-600 @
CHANL  uimzspaeULSNL

A POWER I oaT+ B HOSUL FLASH

cnas- = Charge IC
: «f ano
WM
3) ror preducts with metal shecl, comncet ferrite beads between metal shell GHD and GND on motherboard. |GQDDI X Shenzhen Goodix Technology CO.,LTD
=
2. Riv/contact discharge sbove 1 KU/ KV: GRES TBIONDA_QFNGE_REFERENCE_CIRGUI_DESIGN
1) Besel mechanisms such a5 walchdog Uimsoul cessl acs merded in addilion Lo Uss Lhews Josy poluls sbove 5 v
ton]  <Be Vo2
[for more details abont TsND Considerations, see GRES1¥ lardware Nesign Gnidelines.
; T P — S ———
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single power lupul, 1.7 V-3.8 ¥
10 adistribution

[
oot
NI
o T A
¥DDIOL availaplc tor cxtornal power supply at 1.4 V-3.3 ¥ ien E =
€1 close to VIATL 3in %
g RN
Mote: The parts in dsteed boxes are optional. In the first wersion, I L
it is recommended to add those parts for Lest (space reserved) . = %
N
b
WA
20 @10 B o
il R H
}j VIDTOT i the dnpot pinwhich can be connected SR TN
15F. Lo VIO_LDO_OUT when 1.8 ¥ power supply is meeded. & N
10 voltage domain = VIDIOL
wugior
I o7 ),
SE P21 16 1m0 omm 4 the owrnnr pin
" | B[ Y EBe Voul=1.8 V, maxiouwn loud curreul: 30 mA
marna Hree P
" L & 2% o oo our
- g V8
c7 {jon - C3 |Lir Ureeseddal] | 01| g “veaTH Do weE .
L s Sl 5 conomnne RO
1 g womang RTINS
" oy s o emnd VP MOPEL e LA
BPI0r 1]
SPicE NV
. . onmec — WSl Mool criog - = ~
The compoueil values vary depending on Ube qulsuos conmseled o V0L 208 e oy 1 TN
lmpedance of the circuit shall be 50 ohmns. usioTa gn | MOIOT GRI010 | 1 i
e o B
AN GPIOD R i SI0tz g T
T KOG I0U GHIO p s 0GP0 7.,
— I | 9N GPIOT GRIVT g TP B R T A
ADNCGI03 0 | AON_GP107 GO0 | g0 or AONGI0Z Ra
NGRS PO (-Ed—epi-l— —jancto manl
RO G| AON_GRI04 GPIOT7 [ OIS RN 1
TR | AONTCNI0S Gnioas T B PN
TRONCGRTOT B | 491 Gl ;
= s 3
Test Points u g @ g
T ctaanii s o — R
o ’—‘3 e 10 voltage domain = 1.4 ¥
oswoow o 0 @ | o Only AON_GPIO can wake up the DLD
vt - module fram sleep
[ s e E—— -
XoouT gga .8
T oern O CHPEN i I3 %N T 258 gg2
. | I 555 58% N
¢ iy 6210 exeepe w10 12 cueai-oor | 1 m gk ge2 LtiTsaris m
TR RN TR (dnr IO cxcon L0 A o EEE 38%
TGN o—“\‘ sl
oL I} e
WO (o s e vivee
! i
IC ESD Ratings: i — A |
HEM: 2000 v : 1 1 o — i
E ST R0
Mz 500 i MiRARat S j
i " i
Improving ESD protection on products: i :
y " ; 0 volkage domain = VAT
1. Air/Contact discharge at #8 KV/#4 KV: i
| M3TO pins have no inkerrupt funceion
1) Commect a territe bead to each of the two charging ports (CIAR! and CIAR ) in series. i
2) Apply m proper transient woltage suppressor (TVS) diode at each ferrite bead. ! i
i
Faz-s00 0
CHARL  sLMasPXEOLSNL
M——RPOWER N eATI DY vearL
esoesvTvs 5
cHan- T Charge IC GR551x
Vi—efi] a0
rai=son 6 - -
e O | G@DIX Shenzhen Goodix Technology CO.,LTD
e
3)For products with metal sheel, connect forrite beads hotween motal sholl GHD and GHD on motherboard. e GR5515RGBD._BGASS REFERENCE CIRCUIT DESIGN
2. Air/Contact discharge above i KV/14 KV:
3 Document Number =
1) Reset mechanisms such as watchdog timeout reset are nesded in addifion ko the three key points above = ] o e =
For more details about ESD Considerations, see GRS51x Hardware Design Guidelines. —
ale: Tuesda 12 2021 Eheet 1 of 1

[] 4-5 GR5515RGBD BGA68I13E (NRND) IS EH K
GR5515GGBD BGAS53:} 2% 1225 Fi it Jir # B i 1] 4-6 i 7 :
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vee
v
single power input, 1.7 V-3.8 V
vopiot
“Hvopiol
vnulol aveilable for external powsr supply at

Note: The parts in dotted boxes are ptional
it 35 recomnended to add those parts for test

Loviay

In the tirst version,
(space reserved)

I
2o @ooine

vnpio

A

e fjon

Lol

{
i L

° I

lose to GRSSIS

vDDIOL iz the
£o VIO_LDO_OUT when 1.5 V

VIO LDO OUT is
Vout-1.5 V, I

€1 close to VEATL pin

10 distribution

input pin,which can be comnsctad
Power supply is needed.

Lhe oulpul piu.
aximun load current: 30 mA

SRR
~
W
R O
o~

i
i
TR

L

The component values vary depending on the antenna connectacd

Twpedance of the circuit shall be LO olims.

tear poinra

™oswo o O
Gpol

W s GGl
TP3 GHIP EN Blr Y

T cucTm ()40 o sty
wow

Grio o

B - S—
T wor  (yebien fox vatehdss tinex

w oasis 8 a7

az 10 wolrage domain = vnniol
TR TETS & ojlour
23 8 vio_tpo_our (B BYjp1E
god L g
Lz,vwmi o1 [ 685 ¢
3 cPioEWDELKC 2
2 ke o GRIOTHWDI
0sor 2007 g gpioz K
4 p Ghios
40050 sh307 GPIO3 5 vV
Bpiog =
Ghiog -
&Rl -
2| oy [T o Rz, 0
Ghioa o Sals R0
il cron T A —
= o o
sonhrie: 4 oro s o
it arors &b R
eGP Shioi7 o A
01 gplo
i riopa | BP0 24 we
Gpiops son_aron
Gpioos 2 L 580
s LU L TP E—
I o [ETETT] R WK - A
: g 2 SOG4 g N
e e e En o ————
Lt P v en 3 ST A
TESTMODE LA 10 woltage domain — 1.8 ¥
A4 | ont e o )
L e L HEfuan 8 only AN GPIO can wake up the BLE
A 509 2 g (I Ly LlH Ly aduie from slemp "
Ty o EEEERE B it pmewes
- TR NG .

1C ESD Ratings:
HEM:2000 ¥
CDMI500 ¥

Improving ESD protection on products:
1. Air/Comtact discharge at LY KV/14 KV:

1) Conmecr m ferrite bead ro each of the rwo cl
2} Zpply a proper transient voltage suppressor

e Powrm  naTs
char- TV Charge IC
BLMISTXE0ISNL

3)ror products with metal sheel,

2. Ric/Conlact dischargs above $8 KV/#1 KV:

lror more details about ESD Consideratiol

harging porta (CIAKI
(TVS) divde at sach

ns,

and
ferrite bead.

AR

)

conneet ferrite beads hetueen metal shell Ga

1) Beset mechanisms such as watchdog timesut reset are needed in addition to

see GRG51x Hardware Design Guidelines.

and M0 on motherboard

the th

key points above

10 volLags domain ~ VBATL
310 pins have no interrupt function

Shenzhen Goodix Technology CO.,LID

15GGAD_RGASS_REFERENGE_CIRGUIT_DESIGN

GADDIX
e
are
2o | Gooument Number
e Tussda,

plembor 14, 2021

&

V14

[& 4-6 GR5515GGBD BGAS5ET 4 15 1 1%
GR5513BEND QFN40F} 2% 11225 i i Jid 35 B a0 1] 4-7 s
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i

Loee

Single power input, 1.7 V-3.8 ¥
Wit
FHDDIOT

VDDIOL available for external power supply at 1.8

v-3.3 v

viPo

3 1 cleae ko VRATL pin

Note: The parts in dotted boxes are optional. In the First version, =
B oo hmonded Lot Lowe. parvs bor. osl [opabe Eevorved) ~ e ,
e
o] "
il £ A
A
g i~
o
Ry~ =
.
N, woggr ¥PVAVL 35 the inpur pin uhich can be comnected
5 L To V10 100, 0T when 1.0 7 power Supply 19 needed. Lo votoage comatn - wobicl
T R
A I I 100 0UT 15 the output pin.
I VouF—1.A V, maximm load comrrent: 30 mh
W b 8 ¥
p e B R B e Bt
whizpaom BT
1o o0 |0l Uy, 258 g .
1 L — o g [ —— !
- g e
b] 0.6pF 205 GPIOZ 7 T
) B A I din T R
Jom - - s : RO
o LG HE R
I Fluse to snssn s o
S A
o0 p| T
Ihe component values vary depending on the antenna connscted. ; o0
EiaResiiane i A g o o
0 e .
opos| B s
Ao oo o briey 28 A
a sy % o
o O T AA E—
—rn s ——| AQNZCTICR oriods ~ veg
Test Poinks AN GRICE SPI02E To voltage domain = 1.0 ¥
= o o p1o_30 e . cun waks up b
" P wrnsoar W e 8] e o [ culy AoN_sPIO ko up Lbe BLE
™ w0 o " Todiie TEon Slecn.
O o o e
o O X 2 v o e | 31 i I
™o O e s L e =
S 10 cxcem w0 o Cm——= o i z
TPA CIKTRAG QM BRLE excee AR i H ] IO VT SRR PTY — LeiTearas0
. " s -] 1 28 v o
.. o we — SR
LS — MO0 p 0
T W0 Rat ’A‘/n
IC ESD Ralingss:
10 voltage demsia = vEATL
1STO pins have no incerrupt funceion.
Tmproving TSD protection on products:

1. air/contact discharge at 8 Kv/td KV:

1) conneet a ferrite bead to cach of the
2) Apply A proper fransient velfage suppressor

rezsoon
ARt oot
75 eso-sumve
cnar- Charge IC
~ ano
SN EPRGOTN

3)Por products with metal sheel,

2. Adr/contact discharge above 18 KU/LA KV

lor more details about k5D Considerations,

two charging ports
(mvs)

diode

af each farr

(CHAL+ and CHAL-)
Gte bea

comnect territe beads between metal shell GND and GHD on motherboard.

1) Besel mechanisms such as walehdog Ulmeoul resel ace needed in addition Lo Lhe Lheee key polols above

see GR351x Hardware Design Guidelines.

in serics.
a

TO  distribution

GQ@DiX Shenzhen Goodix Technology CO.,LTD
e
GRS513BEND_QFN40_REFERENCE_CIRCUIT_DESIGN
e ] Document Number =3
Euston] <Doc> via
B Fionday, S eplember 13, 2021 Fhost s —

4-7 GR5513BEND QFN40 ] 2 )& B B%

GR5513BENDU QFN40Z:} 2 (112 7% Ha i i 2 B G 14] 4-8 7 =

JEAUITA © 2022 YN TR A
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W
&

3
=

g
Lo

single power dnput, 1.7 v-3.8 v
gl

Spnnios

VINTO avarilable lor exlerml power supply ol 1.8 U-3.3 ¥

s

[CuF

10 distribution

¢l close to VBALL pin

Note: Uhe parts in dotted huxes are optional. In the first version,
it is recomrended to add those parts for test (space reserved). e

20 g U

T

@ 10 voltage domain - WBDLOL

@ 100kHe

=
VDDIOL is the input pin.
| || voowt
p 2 WTO_LDO_OUT and WDDTAO arc inlormally conncslod. Acsording Lo Lhe speail i
al il . YTOTDO
& i YDDTON, Lt Gonl tqural.ion i 1ol o
B N " .
5 q I e | L, 1000 s wsed, R2b i nol. conncaled, and moimn load currenl 330 mh.
= = 13w or WE, TOTDO Ghall be Lurned ol |, and R2b = O ohm
| b ESEE (only supportod by GRYSTIRRNDUT .
" 2] e i5 oo ot
MMB130-2600 i >
o w || g u, T N 3
L _I_ ot S PU-Y
" g Srios o £
2 ]
= /055 0l sy
o = —
- - o 5 g
= For_test flose o CRASL3 i - T
= P10 —
[T Eomiir
The gomponent values vary depending on the antemna connected. ST | ot 1
lmpedance of the circuit shall be 50 oluns s Grois RNy
sy [
sy [FE—E T
sonanon g | son_crion
e P o et S/ —
—oeer—a| Shio2s [Far—oe e — n
=B AON_GPIOG GRioze [T VL TS M
rest boints
L toadi s g b D,w - ] - X - i 10 voltage domain - ¥bb 10U
o ines
T WD el QS o BRI ” e ciz only AON_GPIO can wale up the BLE
oot RTE_IN CHIP_FN module from sle
s o ST E e
ore e W \ap
T o O OHREL P
P4 CLKTRIM @Q-ATEPTN cxorpt w70 2 Chand sy 'Il—l:F I Ly ot al ) nnTaarzen
l I XOIN VREG
I ] RETSSENTI_OFT
s over QL
o wr oL Lon st Lines
o . SO0 e
n N 10 7 VA
IC ESD Ratings:
000 v
00 v 10 voltage domain = VBATL
. MSIO pinc have ne interrupt function.
Improving ESD protection on products: P P
1. Air/Contact discharge at 8 KV/id XV:

1) Conmect a ferrite bead to each of the two charging ports (CHAR+ and CHAR-) in series.
2y apply a proper transient voltage suppressor (1%5) diode at each ferrite bead

i s

cnane ﬁ‘ FR-NTE| Charge IC
k= ] GND

2NN

G@DDIX  Shenzhen Goodix Technology €6, LTD
3)For products with metal shesl, commect ferrite baads between metal chell GID and GUD on motherboard. s v
2. Air/Contact discharge above +R KV/44 KV: GRS 13BENDU_QFNA0_REFERENCE _CIRCUIT_DESIGN
1) Keset mechanisms such as watchdog timeout reset are needed in addition to the three key points above. '.'f.fm..{ ey er Rumber r?], B
For more details about ESD Considerations, see GRS51x Hardware Design Guidelin - e —— — —

4-8 GR5513BENDU QFN40T 2 & E i i

4.2 PCB& 2%t

#%1183.2 PCB Layouti% 145 g FIFEI], = A7K LIBGA68AIQFN56 A, FEAL 723 i/ R FiPCB
LayoutZ % ¥ it %E‘EJJEFI‘%?H%%F%%E%D&%

4.2.1 QFN56 PCBIU 2R &E &1t

A KIPCB LayoutZ 2 i i BT A IIGPIOAS 5 M 5l o SRAIDUZR A BETE, #RJZ0.6 mm, i fL404
AL, HHIEGE LY 922 mil, SULECESFROEAEFTE. T PCBIREGHE, NPRIER SL 5L 150 QI HTf%
Hl, B RmHAT 7 EE, =R (0.6 mmiE50 QfEFTERI S & Z T, W 4-9f) FERZH
b1 o

R © 2022 IRYITTIE IR 454 PR A =) 49
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W
ok
e
&

Coated Coplanar Waveguide With Ground 1B

Sheeit

-

Tolerance Minimum Maximum

Substrate 1 Height H1 14.6000 +/- 0.0000 14.6000 14.6000
Substrate 1 Dielectric Er1 42000 +/- 0.0000 4.2000 4.2000
Lower Trace Width W1 22.0000 +/- 0.0000 22.0000 22.0000
Upper Trace Width w2 21.0000 +/- 0.0000 21.0000 21.0000
Ground Strip Separation D1 11.0000 +/- 0.0000 11.0000 11.0000
Trace Thickness T1 1.2000 +/~ 0.0000 1.2000 1.2000
Coating Above Substrate C1 1.0000 +/~ 0.0000 1.0000 1.0000
Coating Above Trace c2 1.0000 +/~ 0.0000 1.0000 1.0000
Coating Dielectric CEr 42000 +/- 0.0000 4.2000 4.2000
Impedance Zo 50.33 B — 50.33 50.33
Delay (ps/in) D 148.357 B — 148.357 148.357
Inductance (nH/in) L 7.466 oo 7.466 7.466
Capacitance (pF/in) C 2.948 B 2.948 2.948

& 4-9 EIIEHIERRIT
PE4HPCB LayoutZ % Wit R .
1. TOPZ
FHF Jeaf A JR FIRFAESGHAS S aE 2k

4-10 TOPZ &t

2. L2

MG SR EHER, AGIZ R F0.6 mmEHHTIE SIS )= R THR 150 QUL fr 2k b /= 225 1 T
2B, PR32 MHz iR AR £ R 7 I3 i 2 e A 2
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& 4-11 12 2i&3t

3. 13Z
FFHEMDEEL . AP ZEERNILNISHERE, 3SR UL LR E 2 77
[EREES

& 4-12 132&it

4. BOTTOMZ
TR A8 RS 5 28, JEP: 2R 0T BEAE LT X N R0 i B
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GADIX o

[& 4-13 BOTTOM/Zi%& it

422 QFNBRIRSE

B P BRARSAS 7K, QPN T BT P RBOR B iTPCB. PR AR Tk R Se P 1fT, - BT
FEPCBHL U ERT ZURFHIE R, JUHGE X T B ESD P 97 55 0 SRR S A IEZOR 107 Sh B o 75 M 7832
PCB Layout B i8R E 1T KIPCBUBLTHRLIN,  FFHR Sl Ok F IRIE i L 2 S A0 A e R S B, DA R0 i b ] 63
. Wit EWT:

1. R (ToPH) Aifm, HELMBREETOPE, {HIFBOTTOMAM PR BT, S¥%K 4-14
,» TOPEH T s f-Am R MIRFEE S 5 2k .

4-14 TOPESEKIt
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2. & 4-15 LLQFNAOE R NI LR FIGNDE 26 2 H i, 3 €l Hh (I GNDIT L 3= 2 IR FIRF(E 5

[l AR AL L. IXLEGNDIE AL 5 EE i BOTTOMIM 4 B2 505 Fr B PADIE S, HLARIIE 2 8 98 HLi%

e (i 4-15 P TR .

P=u
NG

RFST A% 5 GNDIHAL

VDD_AMS HL i A [F)

VBAT_RF HLYE I\ 1 7 AL

GNDIFL

VDD_VCO/RFHLIHI A
L 25 M AL

DCDCHE I Hi f) H
2t L

VBATL HL Y5 41 \ 11
GNDiEfL

[&] 4-15 QFN4OEEEFIGNDE & S £ 1%t

4.2.3 GR5515I0ND/GR551510NDA%NZfFlash& &1t

N

GR5515I0ND/GR5515I0NDAf [ #M4BQSPI Flash, % 51 S 764 MHzI B4R . il b e (s 5 1 |
., PCBAi R HS Flash R EAEUTICLALRIEQSPIFE 26 /R S . QSPIFEZR 75 B KA HE, FERKAIRZEER/NT+50

mil .

GR5515I0ND/GR5515I0NDA PCBAfi &% % ¥ it i & 4-16 7~ o

4-16 GR551510ND/GR551510NDA PCB% 55 %1% 3t

AT © 2022 FRIINTHE RSB AR A IR A 7
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4.2.4 BGA68 PCBUZRE%21%it (NRND)

A5 ¥)BGA68 PCB LayoutZ 2 ¥ i1 K BT [IGPIOS S Mt R 5l o SR DU EAR BEHH AR JE 1.6 mm, 3T £L
A ORIEFL, B2 55 FE 22 mil, FIUCEC#S44 HOME AL [F] 9% . 1ZPCBIR B E ¥ it 13.2.1 PCBE Z Al n, S
T JENE 50 QU AL H 2 S W T

TFEHPCB LayoutZH & 1140,

1. TOPZ
F T o8 A7 Jo FIRFEE SCHAS 5 B 46

4-17 TOPREi%it

2. LE
FH T BE M [ B A0 QUEBIAE LRI B HoF T . Oy T 9 /h32 MHzdd ik B9 252 BB, 72 i
R T B H T 45 % A PR

& 4-18 L2 2%t
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3. BE
FF BJE 2 Ef /b (5 5 R E L.

4-19 L3Z %1t
4. BOTTOMZ

P I O 0 AT R RS 5 e 2k, I A P R R BE SRS L R8s 7 o

4-20 BOTTOMEZ &3t

BRI © 2022 EIINTHE WRHE A IR A 7 55



G@DiX B
5 FEHa)E
5.1 At 4 EREBINFERS?

] A -

LEM BRI FERS , A E1000 & 2 BUERR DhFEA —BUWAE oL, 1 Al ] 7 FEAR BT IE ARG B 102

(&P T

EACHS B Th e R =, A T RE /2% A LML & 10,

[OL'NR RNE 7

BT 710 | R A
BRI £ SRS, UL, T B Asleep:2 AT IEHIBL ELIOMIRA .

YUEL WiRr
IEFRCEIO,

IOFEAMNAT b N Rl AE A IR sl th A I, 10 FR AL E b N

IO A B T AR RS AR SN T IEAME N A, U075 0 B X109 A R B
KTHEIRTIFEN R E, AAERIEES% (GROSIXMEIRA L THFEI & L) .

5.2 RFETSMAYPIEE 2% BT LA f&] {L 3 #5 BRI 2

) R A -

HLR BT, (RS2 PCBIR AR 2 [BIBR I, JCa8s AT Ja EL e PRI v, 1 0] E 477 A RF S AT0P 1 B B e 75 B8
o2

I 353 H <

RFGTF AL b HEF7 B S A ASPILERL S, SE T GRSS5 I PIHRL I A R 1T K 2R i O PILERL I« IX AN FELE & 75
DAL B RS I, 75 2 X 06 A o

L OSL Ly

HEUT GR55 1 H PR % FH T~ VT HC 5 Fr I EPA, ANBERS IR . 1% HALIG ) FELJBRAEL AN FE S B AN RE R, b
SRR R — B0 . MU PIH SR G ORFIEE b O FHPT /250 Q, AT LAFER T FATL%2.4
GHZIR B R 2 (2400 ~ 2484 MHz)

HEUT R 2w A PR 2 F T-UC R ZR 1Y, 1% LB T DUAR I BT P A R 2R HEAT . R ZR I ULIE )
B, Af LS OB & o T A S 11 2 Bk s 25 0 [ P HEAT TR PR UL RS A Y . (R RER IS . 7
T P S5 LA FE A D U TSR R 2R ) 58 AR T FE I
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6 KBS dalk &

B
ADC
AGC
AMS
BB
BGA
Bluetooth LE
BUCK
DC-DC
ESD
ESR
Tg
GPIO
LDO
LNA
NRND
PLL
PMU
PCB
PTH
QFN

QSPI
RoHS

SDK
socC
SPI
SVHC
SWD
usB
UART

X0

¥ 6-1 RIES4E081E
iR
Analog to Digital Converter, 15/%0%: 3%
Automatic Gain Control, [ 2 &5 #% il
Analog Mix Signal, ILIEA1ES
Baseband, Z&iif
Ball Grid Array Package, IR %1 4544
Bluetooth Low Energy, fXINFEHE T
—Filt & 1 DC-DCHE 3%
DC-to-DC Converter, DC-DCHEHu
Electrostatic Discharge, & HL{RY"
Equivalent Series Resistance, 2% %55 I Hi FH.
Glass Transition Temperature, IIESHALIRE
General Purpose Input Output, 38 % A%
Low-dropout Regulator, {12 28 PEFa K 2%
Low Noise Amplifier, 1M ROk 2%
Not Recommended for New Designs, ANHEFEF 1357 0 H W4h
Phase Locked Loop, iR
Power Management Unit, HLJR & F # T
Printed circuit board, E[J#i] F AR
Plated Through Hole, i#7L
Quad Flat No-Lead Package, 771> 7G5 il d) 2%
Queued Serial Peripheral Interface, P\ 84T 4h k3
Restriction of Hazardous Substances Directive, RoHS/2 FH KX 3 37y il /2 i) — Wik il MeAz v, 48K
N R T BREIE 7 o R & P A FE e 5 A 198 4D
Software Development Kit, 3{F-IF & T B AL
System on Chip, FH &%
Serial Peripheral Interface, 174N #E0
Substance of Very High Concern, &< EM Kl
Serial Wire Debug, 417281
Universal Serial Bus, i #2172 28
Universal Asynchronous Receiver/Transmitter, i 7 SR i

Crystal Oscillator, /iR

JRAUTE © 2022 RINTHIL TR
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G@DIX M3 QFNAIBGA:I SR

7 M5 : QFNFIBGAZIZEiEE

GR551x QFNHIBGAT $ fiF & MSL3 LA S RoHS £k (a3 PR 451 . RoHS (Restriction of Hazardous Substances
Directive) , 2K #1 T-20034F2 H KA XS HL-F- &84 Hh A H 0 & A IR FRifE. MSL 3 (Moisture Sensitivity
Level 3) , HIEIIBEUREENNAEH3. MSL 3R FIEEBUR ST TS h I 5, W] 2 58 78 B il 30° CR i
KAHNHESE60% RHIIIA L H.

GRS551xfifi 7725 14 -

. <40°C

AHXHERE: < 90% RH
TRAFFAR: 129 H
FTH LSS, GRSSIXSIIZLAEAS/NET A HEAT MR IEHE, IS T
HE: <30C
FHXPESE: < 60% RH
7B : <10%RH

T IR AN B A IR — M PCBIAL T HR #1558 FH AR [R] PR B2 AR o bl T o 1 sk LA B vy 119 [ Stk A e
M, ULfE AN, R %5 FEPCBAR (MR THIVR 2 FIPCBAR A . QFNFIBGAT R 7EPCBAR - (1) %2 %% DL K 8
MURESZFVFZ R R, AR H/SCRES XSS B B SR LR AN AR A DX S 4 ) %
Ty LA, REEHUE R HEEEIRIRE, BERICGRINGRE, 1598 BRI R 2 5%

[0 355 BR:
AW BN P RRAGESH FRFF R R AR T 2. AP HRES B SRMAIELEAER, I
R T2

T ARUEAR B el SEVE, R BT RERR IR S AR 8 BRI 55 A =

BEEOUR, ATHRYE TR BOEIEIPC-SM-782 5 AT M AR HE R T8 B 34 I PCBR A . X B 32 AR HE [E By
HLF TVi&E#Er2 (Association Connecting Electronics Industries, IPC) AHIChRIESR ¥ i+ GR551x PCBYEAL . IF
H, HTGR551x: B e A e B A — KA R R R AL, IS TR AEIPChRTEEIE At b 3G Ny & i PR 1) %
o MHBER B R R0 HIE T 5l B F R R %=

T

¥
»| |

X

& 7-1 HER R EREYR R
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G@DIX [ff57%: QFNFIBGA: 5T

XFT'GR551x QFN5633% (7 mmx7 mm, 0.4 mmlalfi) [FIPCBIEAL, HIEEX =0.25 mmFlY =0.75
mm, &R IERE NGB RSO . SRR KT 80.25 mm, DAFTIE “Eit” (BEREGE R .

A FHARFLE EBR E (NSMD, Non-Solder-Mask Defined) 14 . GR551x QFN563:) % /1 5| fi# 1A #E 90.4
mm. JERLTEEEN0.25 mm, JEERZ A RIS NS . fEXFEL T, EBUER “YORE” BRI
F, RIFE SR f— O i) B I B et — AN R0 1, TR R (B R AR =, i 7-27R .

U0 358R:
FEARZNCR R i %, JCEHZ P9 M 51 AL, T 40 A X IS 2 08 i BHIR 2

Solder Mask

7-2 0.4 mm3 | BE] B T 4RI FR IR B & it
7.1 iT% _I;|_IL:\
GR551x3Z FFQFN56. BGA68. BGAS5FIQFN40ES 2, I /& AN [E FAEE T IR .

7.1.1 QFN56

GR551x QFN563f 2541 #EGR5515IGND QFN56. GR5515IENDU QFN56. GR5515I0ND QFN56F1GR551510NDA
QFN56, &—/ 565] BIFN17 x 7 x 0.75Z KQFNE 3, & MSL3bRHE.

= 7-1 QFNS6ZEE R

2 & B RE
ETECY AN 7x7 mm +0.1 mm
QFNJE AL Ha 56
BEE 0.75 +0.05 mm
QFNJE AL IR #E 0.40

mm
JEA T 0.20
BRI BRI 5.2x5.2 +0.1 mm

QFN56:ET 3 I AME RS an &l 7-3 7w
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i EiELee]

QFNFIBGAL} %

H A
Eu] ol | e
. ; 7 L [gooooonoo00000 1,
B i | I i pl i
/. | : 5sx(><)-] -] : d
PIN 1 CORNER _‘__.__.__.__.I | -] i (e
i P i (e
i P i d
i P i g
................. R 5 e [ T .5 BIFeId AT
.i' [] Lc] =3 ‘I- (e mez
| o2 = i g
i - i g
i - i g
i = i =
i = i =
i 29 O T =
i s !
— o o] |—
TOP VIEW BOTTOM VIEW
—
i
SIDE VIEW ¢ W
7-3 QFN563 MR T
1 35488:
AR R S e 2]
%< 7-2 QFN56ETR R~
Rt (8BfL: mm) R~F (B4L: inch)
s
&/IME EEEE MAX &/ME ERE RAE
A 0.700 0.750 0.800 0.028 0.030 0.032
Al 0.000 0.020 0.050 0.000 0.001 0.002
A2 - 0.550 - - 0.022 -
A3 0.203 REF. 0.008 REF.
b 0.150 0.200 0.250 0.006 0.008 0.010
D 7.000 BSC. 0.276 BSC.
E 7.000 BSC. 0.276 BSC.
e 0.400 BSC. 0.016 BSC.
D2 5.100 5.200 5.300 0.201 0.205 0.209
E2 5.100 5.200 5.300 0.201 0.205 0.209
L 0.300 0.400 0.500 0.012 0.016 0.020
k 0.500 REF. 0.020 REF.
aaa 0.100 0.004
ccc 0.100 0.004
eee 0.080 0.003
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- R~ (B{I: mm) R~ (BA{L: inch)
5=
=IME EEE MAX =/ME EEE =AE
bbb 0.070 0.003
fff 0.100 0.004
[0 {5 BR:

BT T AR B B 2R AR et ok, IR OR B BN B s 55342

2 EBEE, 1517 AJEDEC standard J-STD-020.

7.1.2 BGA68 (NRND)
GR551x BGA683:} 24 45 GR5515RGBD BGA6S, & —N685| I F15.3 x 5.3 x 0.88Z& KBGAE &, & MSL3FRE.

< 7-3 BGAGSETRIER

S & Bfr RE
Ak R ~F 5.3x5.3 mm +0.1 mm
BGAIREERE &= 68
BEE 0.88 0.1 mm
BGAEER [A] 0.50

mm
PRER B 0.25
JEBR = 0.18

BGAGSES H [ /ME R ~F & 7-4.

LT © 2022 IR TR A A IR 22 7] 61


https://www.jedec.org/

GA@DiX

Is%: QFNAIBGAR H:iEE
X
QI aaa ICI D1
A D B e
1 8 7 6,5 4 3 2
I ddoo0olooood
PIN #1 1 0o 1 ool
CORNER I O OO OIO 00 Ofc
| [e e Xe] | o Oop
o1 . o] 1900 _0Ol0_O Of
\ “| Tooo"006 0o of
I o O I O Of¢
N O OO olo OO0 O
oo O oo}
I O0000O00O0O |k
' | aaa |C (NJxb '
T . 2 ¢. eee® C AI BI
op View gff@ |c
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1 | TN T D\E\TA|LA
SOLDER BALL .
SEATING PLANE < Side View
(O] dddc|
DETAILA
40:1
[&] 7-4 BGA68ET HESMEZ R ~F
[ 354 ER:
B I HR S bl A 22 1]
5 7-4 BGAGSETHE R ~F
R~ (BfI: mm) R~t (B{I: inch)
s
=/ME EEE =AE =/ME EEE =AE
A 0.780 0.880 0.980 0.031 0.035 0.039
Al 0.130 0.180 0.230 0.005 0.007 0.009
A2 0.650 0.700 0.750 0.026 0.028 0.030
C 0.140 0.170 0.200 0.006 0.007 0.008
D 5.200 5.300 5.400 0.205 0.209 0.213
E 5.200 5.300 5.400 0.205 0.209 0.213
D1 - 4.500 - - 0.177 -
E1l - 4.500 - - 0.177 -
e - 0.500 - - 0.020 -
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R~ (Bfi: mm) Rt (B{i: inch)
55
=/|MVE EEE RAE &/ME EEE RAE
b 0.200 0.250 0.300 0.008 0.010 0.012
aaa 0.100 0.004
bbb 0.100 0.004
ddd 0.080 0.003
eee 0.150 0.006
fff 0.050 0.002
(1 {53 B

BT AR HN B R 2 KA R e ok, IR OR B 2N RS 55347

7.1.3 BGA55
GR551x BGA553 4 GR5515GGBD BGAS55, & —/N555] fIf13.5 x 3.5 x 0.60%Z K BGAH:T 4, & MSL3FRitE .

.

%% 7-5 BGASSHEER

S & B "E
ESEI NN 3.5x3.5 mm 0.1 mm
BGARER & 55
BEE 0.60 +0.05 mm
BGAJEEK ] 0.40

mm
JEEREAZ 0.20
TR 0.12 +0.03 mm

BGASSE 25 [ 4 R~ Wi 7-5.
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SIDE VIEW
DETAILA SEATING PLANE
ROTATED 90°
7-5 BGAS55 £ & IMER T
[ 358 8R:
AR IR S L 22
%< 7-6 BGASSET R~
R~ (BHI: mm) Rt (B{L: inch)
T
=®/ME IEEE RAE =®/ME EEE{E BXE
A 0.550 0.600 0.650 0.022 0.024 0.026
Al 0.090 0.120 0.150 0.004 0.005 0.006
A2 0.435 0.475 0.505 0.017 0.019 0.020
A3 0.350 REF. 0.014 REF.
c 0.125 REF. 0.005 REF.
D - 3.500 - - 0.138 -
E - 3.500 - 0.138
D1 - 2.800 - - 0.110 -
E1 - 2.800 - - 0.110 -
e - 0.400 - - 0.016 -
b 0.150 0.200 0.250 0.006 0.008 0.010
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_ RsF (BfiL: mm) Rt (B84L: inch)

s &/ME E&E RAE &/ME E&E RAE
aaa 0.100 0.004

bbb 0.100 0.004

ddd 0.080 0.003

eee 0.150 0.006

fff 0.050 0.002

L1352 8R:

BT T AR BN B KA A e ok, IR OR B 2N s 5534

7.1.4 QFN40

GR551x QFN403} 35 £ 55GR5513BEND QFN40MIGR5513BENDU QFN40, & —M405] IfI5 x 5 x 0.75%
KQFNE 2, FFEMSL3bRHE .

< 7-7 QFN4AOSTE(E R

SH & B RE
5 3E R ~f 5x5 mm +0.1 mm
QFNJE R 40
HE 0.75 +0.05 mm
QFNJEE [|] FE 0.40

mm
PR T B 0.20 +0.05 mm
PR EE AN 3.7x3.7 +0.1 mm

QFNAOEEE I AME R~ an &l 7-6.
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< 7-8 QFN4OFHE R~
R~F (BfL: mm) R~ (Bf{i: inch)
oe
=/IME IEEE =AE w=/ME EE{E =mAE
A 0.700 0.750 0.800 0.028 0.030 0.032
Al 0.000 0.020 0.050 0.000 0.001 0.002
A2 - 0.550 - - 0.022 -
A3 0.203 REF. 0.008 REF.
b 0.150 0.200 0.250 0.006 0.008 0.010
D 5.000 BSC. 0.197 BSC.
E 5.000 BSC. 0.197 BSC.
e 0.400 BSC. 0.016 BSC.
D2 3.600 3.700 3.800 0.142 0.146 0.150
E2 3.600 3.700 3.800 0.142 0.146 0.150
L 0.300 0.400 0.500 0.012 0.016 0.020
K 0.250 REF. 0.010 REF.
aaa 0.100 0.004
ccc 0.100 0.004
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- R~ (B4L: mm) R~ (B{iL: inch)
T &/IME EHE RAME &/ME ER{E RAE
eee 0.080 0.003
bbb 0.100 0.004
fff 0.100 0.004
(10 35 BR:
BB BT O E HO B KA 4ok, IR OR B BN U 2340
7.2 B ERIRIGIEE

HI T 285 S RILEAL D, SRR AEPCBAR | 32 2R B M AR 258, R AEQFNAIBGAR e, 7R 22
PRI RO AT SEPE . - QFNSRE S 5] b L\ETﬁﬁiﬁLﬁE‘JDIE-PAD%%ﬂﬁ#ﬁ, HiziL TR m a2,
LEQFNZEE B (IR AR A BN R O

IR ESCHER AR B B A Bl T o — SEPCBI R (1 e, (ELZ I 75 AR 75 5% FE S AR IR B AR 4N R
BAFDURGBEIR T2, TR TZN AR, @AE TR RN G, S RO

e

JE o

7.2.1 FEL B R ZRIRMIZ T

J IR b R T SEAR N B ZI50 8 750k (283% B WIRBEE &, AMRmE-FREMOLE. BAL
P I B et R LA R T A W08 1 BE PR AR i B SR AT DA 2 S SR, H 2l s A i

AR5 1 BT AT e, 35— B SIRELTT 11 0 R A B KT B AR . F B 7
1, TR R DA H

AR EL = FLARTF AR/ 10 BE T AR
5L = LA 96 L /AN ) J5L
SHTHTEALETT T, ARIEGRS5 I R TRk, UL R AKX IR
TR = LW/2T (L+W)
FEJELE = W/T

LAIIW A B R LA BERTE B, TR . AR MRS B RS, TR LR A LE v 4 5]
KT0.66F11.5.

RN IS B AR EE AN B8 H, AN IT I FLAR S 5 PCBIRIMR A R B 11 A X N7 S FH S8 e 7 s A e g
. P A A o I B B e, TR G MR UE B

I, BUSCERAEEAN NI OFLE R 2, WA S /N F O RS, oAb, 78 U8 55 14 M b5 2 X 5k
ERIEE B R, U EA 2NN ORI, 8 A ST BRI . IR ESE &, 155
%K 7-7.
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| 1.35x1 35mm squares
@ 1.5 mm Piich

| ] . | | Coverage: 81%

7-7 QFNE 24 (2 52 5NN 1
7.22 BFLEBFMBSSTL
PR A N R SR LN AN SN F PR A R RS, R T N B S FLa B R AR .
AL SE NN N B FLIR BE, AT TR ALk, S BOE LR T A A

7.2.2.1 N BEFESE

Xt F0.4 mm G| A EE Ao, B UE H0.125 mmEE RN . N T I RRRUE S B, B O
PIE TR AN H NI & B RS RSN . T RIS, JofF N %A R s, 2 UUE H s vt
354K (Type 3, IPC standard J-STD-005) 4T QFNZEEF I8 Hz . 78 [R] it 3 18] B 2 30U F /AU .

5 MR AR A (Surface Mount Technology, SMT) 4 % WL it T 245 LA K JUF:
HHLATIRERG 57 (Organic solderability preservative, OSP)
2= 8548 /14 (Electroless Nickel/Immersion Gold, ENIG)
TR
Ui
B2 PO LB AR T RGO . ATHRAERE . fAME SRR A TR, A RS T R I AL T
2
7.2.2.2 PCBF##}

FH T JCE AR Bl il B SRk vy, R WU A B = S AR FE gl (Glass Transition Temperature)
(>170°C) [ HLERAR AL o
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7.2.3 SMTE R 2

Solder

No change needed compared to SnPb process

Minor changes needed compared to SnPb process

. Major changes needed compared to SnPb process

(& 7-8 SMT ENfl7E7E
B8 E
WAL B R217°CHIER AR (Sn-Ag-Cu) &<tk i F T IR RHRIR R FH b o 1% <0 1 T A
A AR AR BE AN R P TR 57 MRS R3S Tz TR SR AT k.
BTt
WRGATA, BVCRHBOCIE. RGN, JEEAS ~ 7% H, TFH RN R RS )

RL1e N T EFRRRUESE, WNILAEEIEHEE, REIT DT 051 mil. 5854816 &4
tt, Sn-Ag-Cu& & 5.

B[l RE

S5EHMEEERALL, Sn-Ag-Cutr EMENR T2 RERM. NEMEESE] mAEENERTER, W
AL B BNV (AR 58 7 R o BTV s 2 MR 65 0 R0 O B 10 BT Jo A8 50 AR TORR 52
REE,

W Ay

M1 T QFNZREPRAE R IR T ) B X HERS P, @ RS RN TR AL 98 L 1930%, R 2R A RE 545 fih 2]
FHE R,

7.3 SMTEIZE T2

AL IR T 2R T AR R i TR BB B A R . BEESCL e IR B - 2k, B FE 0 B B R B Rt A
BORSE e L R/NRSE Je IR S A1 J&) AR e BRI B 5K o A i [l 1 252 i DR e 2l s B
e, R R AR R e T R OB

1.

L

ST 7E QENIBGAS HH8 . KR T I THH B LB AR 10 %/ G B VR I LA, X 5 8
BRAEATIR AT o SCH 0 T T PR A 6 T G IR FLAR /T P MO P A S 0 3
.

F T AR R TE A KR B AR T PR B b 0B 25 451 35 T-10RE DAY . AT T A 1k
R . 7 0 B 0 S R MSL3 M B
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2. el AR

JEURH ] J% phh 2 N I8 585 B ) 3 7 A SR Y e F FJEDECERIPC J-STD-20h5 . J-STD-2045 HE .

ksl 7-9ff7x . 3% 7-9 A 1 B SO SO eI E IR L TR 7

tp_» i«

=
=
1
l
1
l

—
-
T

T toTp

Temperature —>

Preheat

Critical Zone

«—— 1t 25°C to Peak

Time =>

7-9 JEDECE I TR [ERIR B iz

GR551xf45 & IPC/JEDECKR/E I TCHT IR A TSR,

GR551x QFN405| ZRHER il &4 (CuAg) I, IFFRITHEBELHS (PEHIEE: 300 ~ 600

B [ e 2% P WAL i E 72175 260°C

win) o LTS GR551x 5] ZRHE R BE WS K 2 260°C T 1345 Rl &

#* 79 ERIEE S8

2

Ramp-up rate (Tsmax to Tp)

Preheat temperature (Tsmin to Tsmax)
Preheat time (ts)

Time above TBy, 217°C(T})

Time within 5°C of peak temperature (tp)
Ramp-down rate

Time 25°C to peak temperature

FsAE 2. XK. IR/Convection
BRME: FRP3eC

150°C ~ 200°C

60 ~ 180F}

60 ~ 150F)

20 ~ 40%p

BAME: FiPecc

BRE: 8%k

L {5 B
% 7-9 W FTE BT IR FE I TE B R T = 1S

R 1E1 AL P2 DA 2 AE 8 A B TELBE DA S AR R E 8, DA b S dd AR o [mIAE a2k s £

W& 7-10 7R
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Peak Temp=257C, Ramp Rate=0.802deg.C/sec.

230.00

260.00

240.00

220.00

200.00

180.00

160.00

140.00

Temp(C)

120.00

100.00

50.00

&0.00

40.00

20.00

0.0a

O 15 20 45 &0 7E 90 105 120 135 150 1€5 180 195 210 225 240 255 270 285 300 315 330 345 350 375 390 4D5 420 435 450 485 460

Time(sec)
& 7-10 IE{E IR & #9257 CHY B 7 #h Lk 7~ 51

EMWa

908 Z S USSP P 6 22 A IXRT 280 [ e 58 ) [ b BEAT T A 3

S22 AR X AT SR S v (4 [ R 1, PR R TR SR LB AR ) Bl I 2. SRR B P A AR
BEARIA BT IR I B AR A B AR UL BE B SEE S [ g T il AR S AR, AT 5545 s AR AN ST
.

7.4 1R1Z15FE

H T EQFNAIBGASREN e ™R IR AR e R ERAE AL, DRI TARUR TR EMIL B M. xtTE2E R T
Geb, AR F A REEAT IR . 1T GR551x QFNFIBGARI R (1 RN/, DRIl A8 T Wi i 22 Pkl o

FERZHON A, QFNAIBGASRESHR L 2 AE RS B/ . AN e S s AR IPCB b, 43R 1B N B #R
PEARE 2 Phi . FER MBI AT oA Al R B2 #y, Rz B it — P R ok, & e
ZRPEATE, BUNFIEQPNSSR R I IR iR, W P e e

RN
O
2 AL
3. SRR
4. TLEFRT
5. el
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L EER:
BAZRT, FEUCKPCBAE125 CIRE THUE B ba/h, LLEERTCH P K 2>

7.4.1 TTEEIRBR

PrE ol 85— R R B PCB LI AR sl FRARLIRGL R, IRl oo B [l i 2 B 5 42 ot
el Ze AR [ o (B, — BRI SER, AT 4R 2 DA _E R ]

(1 58 B
FESREN AR, U R AN A S ER N FPCBAR,  FRAE ol B 07 S FH R £

AT FH AR R I 0 AR R ) oA DX 3N 4, R S e AH AR TC A A . B R s ke S S
%, DLt rgiddd% (Chip Scale Package, CSP) &l MU M ARFFAERE 738115 ~ 207, — HAR s
W, ERENREA SRS, $ie Bt E SR .

T GRS5 Lt i RS/, ELAS IR A1 AR R E L5 3T SRAE LA R o G BT FUf 76 g 15 AU 5 B 1AL A 00
T, TelEA SRR, AT AR AL MR SR R ARSI A .
7.4.2 12518

RIS, TR IS B . R 7] R S e T AR A AR SE A 17 2. TP I 9 1 7 5 JE
TEAE o PR R T AU IS, 70 P B BRI, LAt IR A . 2B B RS, A VA 3RS v
B VAR R A AR S B O 8, 5 SR o e P 5 R R AR DL L
7.4.3 1B55EENRI

QFNETEE R~/ [IBEGH, SCHEQFN A B SRR I T B/ oo T A58 I 65 A2 2L R T 1 ) TR 4
o, SCHLES SRR T A BRI . AR 9L 4% B 7E50 %8 100/ UK 2 T B 45501 5%

RN EAEPCB L, JF HAER /NG R T] DR BN 8 o ] AR VRGN R0 A2 e (0 T BRI o
i 125K SR IR, HT LRGSR AR S B R AR A A

Ak, R QFNE S (R B e N, BRI A AR, R P S DR
7.44 55

QFNZEF3E i T/ BA DU B 52 0 RE ST, B3 MG U RE N 5 BGART A L. H 51 2R T 3¢
R, PR RO 52 R SR e B MR e AL IR AE JFUSIRENE IR G &R B B & &, JF
AT I T AR, XALNAES0 R 10015 UK R AT W B R STREREX S YA e AldE AT i o

7.4.5 T IRIE

RLZAE YT TCA AR R B B AR O AR B B N, BEAT B e . i I i i S 8o 2
2o A, DRI ASE AR ] 1 st 28 T Boer P R A S BRI R 3R FRE D R A N B3 R AR

FAUITE © 2022 RYINTTIC TR A% (A BR A 7] 72



G@DIX [ff57%: QFNFIBGA: 5T

7.5 ROHSHF
GR551x7F 4 RoHS 2002/95/ECHR 1 f2 HAZ T 441

7.6 SVHC B E

GRS551x318 M WK B8 A5 XREACH T i < 7E 5T (Substance of Very High Concern, SVHC) & HINE . 1Z7E i
MR B #E )5 (European Chemicals Agency, ECHA) T-2008%E10H28H KA, %i*5 ~1907/2006.

7.7 k=

GR551xfF & BS EN 14582:2007 Kk T %, BIG. & WAL A BT R,
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