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AD 300 OH
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HLC0805CSCCR22JT
”0113
1A TP45 o . . 24pF, 1% . .
c18 162 I
HOUF/10V 01uF 0.1uF c184 C185
0.1uF c187 c188 = —30pF ATpF 189 | C190
22uF = lng 7pF, 1% 10pF, 1%
AuF = = 560pF/0603 150pF/0603 | [18pF/0603
| I -— = X1
™2
= = c132 Igj_c c191 C134
< L25 pum— p— 18pF/0603 30pF 47pF
HLCO805CSCCR22JT  560pF/0603 150pF/0603
q Ml I c13 I
R142 ax o 24pF, 1%
220R sh g TP46
ST25R3916 IRQ ZZ&. RQ 9 8 rro2 RFO2 o136] Libar 0402
S MCU_CLK = RFO1 C137 c192 éll R145 ST25R3916 MISO
R144 S ToRgie SOLK 2 ss rro1 (13 B B SPI_MISO >
0/040 ST25R3916_MOSI 31 | SCLK 220pF | 100pF ST25R3916_MOSI
2 MosI SPH_MOS| py——-e203970 MUoL
25R3916_MISO 22
MISO ccs%l = = NC 0,5% SPi1_scK S ST26R3916 SCLK
Y3 - . c13_9| |18pF/0402 =
22pF 27.12MHz REI1 RFI1 I o I 1 | RFD_IRQ  Y>—ST25R3916 IRQ
XTO
il [1s 2200F 100pF R202 NC0,5% R148 ooy cso RFD D) ST25R3916 SS2
T ris |—5— XTI [
143] [22pF R150_~_0/0402 1 1 ] RFID_5VDD,_ Sw S>——SI25R3916_5VDD
VDD D VoD D T = = NC 0,5%
VDD A 7z | A7 EXT_LM ANT2
R151 VDD RF q | VDDA EXT_LM D2
R201 R195
0/0402 AGDC 24| YDD_RF 2 R194  NCO05%
14| AGDC < A A ANT1
VDD_AM 11 388725 3 .1
- g o ¥ R180 ™ NC 0,5% NC 0,5%
T o<O00 100 R194,R195 Close to J5
g o'a'a'dn BAT54CT-TG-WS
e ZZzzZz0
014 c14; c144 tg147 148_C149 E15 E151 E152 tgsa F_0o00> U9
g ST25R3916-AQWT
2.2u 2.2u HonF R.2uF flonF R.2uF [tonF R.2uF fonF 2N7002TA-TH-WS VCC-5V R156 VCC_RF
XT LM ) NC o
= Vce_33 U20
Place C? close to U1 Pin3,7,9,24,14,11 R157 N ouTs &
10K, 1 = c154
= out 0.1uF
ST25R3916 5VDD 4w oo
R ,C155 Rrevo1GB =
126 RF Power
VCC_RF 10uH
VCC_RF Q +5V_ST25R3916 = =
Q 1 Y Y Y L2 I Vcee_33
D4 J5 X
_ P:xR“l' B T
H LED4V | 1 2
c157 C158 Ut SCS551V SOD323 ? 3 4
10uF/ov 0-1uF ) RFID_LED1 éé 5 & ;;RFIDiLEDS £
VIN sw R161 RFID_LED2 RFID_LED4
= R16! 100K/1% c159 = 12 %
100K N S B 2200PF AP CAET 14 ™1
z C160 ANT2 15 16 ANT1
© 22uF X217 18 TX1
. c161 ‘W\ 19 20 \“,
FP6736-S5 [ |
= X CON20A
w
= R163 R164
33K1% 680K, 5%
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UIC680FGP main board(3161126000-R)

MH1 MH2 MH3 MH4
C102 O0.1uF u19 C103 O0.1uF
| I I 4 C2+ C1+ 1 I I |
5 3 -
C2- C1- ”0_1“': |
6 2 €104 . Vee 33
cios |V v+ 1 I|I " 1
0.1uF 16 =
vce C106
- GND 15 0.1uF
14 11, = — 0/04 9 TTL232
TXD_OUTsep 7550 R332 4 T10UT TN i RF B >§ UTXD3_A
® 6}&%‘ T20UT T2IN /0402 RO =1332 UTXDO_ICC
> 131 R1IN R1OUT (2 O R >>URXD3 A
RXD_IN 77TPag o RXDO RS232 NN 8 9 SAM TTL232 -
o A R2IN R20UT < URXDO_ICC
ZT3232LEEY(RS232)
R91, R92 close to J16 connetor Main RS232 [sAM RS232
RS232 JrTL232RS232 JTTL232]5AM RS232 --> MAIN RS232
RO1 v v X
RO2 v v X
R4 [ Vv X
RO5 [ Vv X
R97 v
R98 v
R99 v
R100) v
Co-Lay
J7 J8
J11 J12
J9 J10 1 1
1 1 2 2
1 1 2 2 3 3
2 2 3 3 4 4
3 3 4 4 5 5
4 4 5 5 J
5 5 1 1 =
J i 1 =i — SHIELD CAN CLIP SHIELD CAN CLIP
= = = SHIELD CAN CLIP SHIELD CAN CLIP
SHIELD CAN CLIP SHIELD CAN CLIP
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E EVINS Vce 33 J2
TXDOUT & & O
RXD_IN T T 1 J6 VCC-5V
[ 0 0 sam-ba
S S| g SAM-BA )22 2
3 > | 3 c3 R199 E NC-CON2 2 RFID_SPK_EN
) & & 0.1uF 120 N - 3 . o & SPEAKER
= = z L15 — uiv % ez
= ({ ({ (l 2 .3 = =] = c99
S o _— For Boot mode < T
o5 © L~~~ _4 S NC-CON4 _ C9q NC-100pF
v | & | ¥ | a = = NC-100pR
= = = NC-ACM3225-2P e = N
= Tl T =
0 > 10 > Vce_33
= L8 0/12068v~ 1 ] ‘8 14 ‘g 14
VIN_5 TXD OUT | L9 0/06Q3v~— 2 S S
TR);DD—?#T %—RXO N L10_0/0603v~ 3 g Vbat_3V a= A=
- L11_0/4206v~\ 4l g S
D_MINU X B'I;AII_’EIJLSJS 215 For FW debug R200
D_PLUS 616
- 71 10K J7
R67 BEAD 600
D _MINUS 16 53015-0710 FW DEBUG JP )| 1
DPLUS 2 g J15 p—
ce3 2] = 1 > NC-JUMPER co1 =
2|35 3 4 0.1uF o = NC-CON2
m [aa] 5 6 < (=]
g AR 54| S
L NC-0.1uF - sdl g 7 ] gl z
s | o NC-CON2x4 = = S
== &=
4 o 3
For FW debug —— rw DEBUG TP % FW DEBUG TP 1 2 << LCD_CD
BL_dlmmmg < 3 4 S LCD_Reset
GPIO SPI_CS1_LCD 2 3 6 << SPI1_SCK GPIO
SPI1_MISO | 7 8 SPI1_MOSI
ETH GRX1 '||| m 10 ETH GRxg__ovee33
NS a—r i fieonee § Eromo,
ETH oTx1 S5 — 15 16 Ovbat 3V -
USB HOST UseP B 0603~ 1; 18 | m1 {usev_B——USB HOST
SAM_IRQN —20—| I
HID SAM 10 g 21 22 iilzc TWCKO HID
SAM SAM_CK 2 23 24 ETT Resel 12C TWDO S
SAM RST 25 26 ETH Reset
| 2 C K 27 28 SSUTXD1 —
UART2 URXD2 c 29 30 < URXD1 UART1
pco S 31 32 ETH GTXEN <{ ETH_GTXEN
| |—33— 34 OVCC-5V -
cr oupo % EIH Glioe s e e ooy
ETH_GMDIO 38 ETH_GRXER
.|”—3.9_ ||.
CON40A ®
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I2C & USART (to SAM boa

rd)

Vbat_3V 130 Vee_33
Q BEAD,300,0HM,1A
12C_TWCKO |
12C_TWDO 3V3 TINYCORE v Y'Y
1 1 L J3_193
——BC12 BC13 OuF/10V
0.1uF 0.1uF
R182 R183 R184 BC4 BC1 BC2 BC3 BC6 )
NC-10K NC-10K NC-10K 0.1uF 0.4uF 0.1uF = 0.1uF 0.1uF =
BC5 Vee_33
= 0.1uF R16
USB OTG
B_OT
Vee_33Vee_33 Vee_33Voo_33 USB_OTG ),
10k
AG TCK_SWCLK R18S, 0___ETH GRX1 o of ol sfed ol of R17
JTAG_TCK_SWCLK &3¢ This swbio R1§z:g2 0 ETH GMDC ut S B B B s | NC_10k
JTAG_TMS_SWDIO
— ~ITAGSEL AGSEL Z O NOWSTON T
AG_TRST R198 ETH GMDIO o 8888888 0=USB HOST
JTAG_TRST R196,R197,R198 fl‘tose to Jl4 o S58588S 1=USB DEVICE
MSR /DI
R Lo 5| PB19 pe1g 58 MER B MSR_/DI
BAR_LED1 - PB20 PB17 MSR_/DO —
. BAR LED? 3 86 MSR_CLK MSR =
BAR_LED2 R TED 3 PB21 P16 (08 VSR BOR MSR_CLK
BAR_LED3 R TtDi 4 pB22 P15 52 MSR_BDR
BAR_LED4 IcC PWRSY | PB23 Pa14 52 RFID_SPK_EN
ICC_PWRSV > e PB24 PB12 o2 UTXD3 A 14 Host UaRT
P25 7|
PB25 PB11 URXD3_A
URXDO_ICC 8 g1
URXDO_ICC eo0ice 81 pB26 PB10
UTXDO_ICC E0 o pB27 PB9 ﬁ PB5~PB10 FOR TINY CORE BOARD FLASH
SELO 1| PB28 PBS8
SELOD PB30 12 | PB29 PB7 ‘55 sam-ba
PB30 PB6 < sAM-BA
sEL1 HSELL 131 pB31 PB5 :@
TP2 P PB25 ETH_GTX1 > ETH GTX1 Il 14 PD16 PB4 IF%C;resel
GND1 PB3
e 22"33%3\/ ETH_GMDC EM gmg% 161 pp17 pB2 [L3 RFID_5VDD_SW
ETH_GMDIO 171 pp1g PB1 [£2 SPEAKER
TP40 SR_/DI “PB13 PB13 18 PB13 pBo 4L BL dimmi
P41 SR /DO sEL2>SELY 10 | BT SAMAS5D23_MODULE P80 [ UTXD1 o
TP42 SR_CLK ; SEL3 20 2 URXD1 debug console
TP43 SR BDR SEL3 ETH GTXCK 21| PD8 PC7 "gg UR
o ! ETH_GTXCK ETH GTXEN 21-{ P9 PC6 B —r=s 576 SPI1_CS2_RFID
ETH_GTXEN ETH GR PD10 PC4 PI0 : CS2/RFID 1/1CD
ethernet (RMIT) ETHiGRXDV ETH g:;g¥ ;2 PD11 PC3 22 SP|17M|SO SPIO : CS2/ & CS1/LCI
TP3 CLK_AUDIO ETH_GRXER ETH GRX0 22 PD12 pc2 52 SPI_MOSI
o— L ADo ETH_GRX0 cIH SR PD13 PC1 SPI1_SCK
TP4 o COMPP E GRX1 26 63
TP5 o COMPN ETH_CGRX1 ETH GTXO 27 | PD14 PCo ETH Reset Pco
° L ETH_GTX0 = PD15 pa3q 82— =TH Resel (T Reset
TP25 o BAR LED |||_28_ GND2 PA30 |81 BUZZER
TP26 o AR_LED: D PLUS 29 60.
R | HHSDPA PA29 LCD_Reset
TP27 o BAR LED D_MINUS 30 HHSDMA pA2g |22 LcD_cD
TP28 o BAR LEDA ! i I X Tce
TP29 o PB30 ap | GND3 GNDS 77 SAM RST
e Foe3 USBP_B 32 HHsDPB PA27 (2L SAM RGN SAM_RST
° USBM_B 33 HHsDMB PA26 58 SAMIRQN
TP32 PB28 SBI'%(%S;ELC 35 | PGS PA25 7o) SAM_IO RFID_LED3 FLEXCOM1_IO0 : USART_TXDO
— X PD19 PA24 SAM_IO
TP3s o LBy UTXD2.C 361 pp2o pa23 (53 RFID_LED4
TP34 o PB19 126 TWho SS12C TWDO 3 52 SAM _CK SAMCK | FLEXCOM1_102 : USART_SCKO
hd SAM_I2C = 12C_TWCKO 38 | P21 PA22 7 5
- 12C_TWCKO <555 3B P22 pa21 (-1 RFID_IRQ
RESET N a0 | P23 PAzo |42 RFD_LED:
JTAGSEL 41 -
JTAGSELYip =169 5| JTAGSEL GND4 [5- I SHDN
WKUP SHDN
CLK_AUDIO 43 |
0/0402 CLgo/:AL'JDglo oo ] — FW _DEBUG TP  Fw_DEBUG. TP
Veg 33 ComPP COMPN Vee_33 Vee_33 Vee_33
ADC: FOR VOLTAGE DETECT PPN oraoxw
vee 33 85885550000 2RREEE ¥
ZzZzzzzzzZzZ 000000 < R18 R192 BC7
[CXCRORORORCRORORORU] oooooo = 47K NC-47K 0.1uF
AN SH N TN N TN XI
R24 Ol O W Of wi uf u by ooooaq ['4
NC-47K < WKUP SHDN JTAGSEL
22
ADCO AMPER5 OUT BCS BC9 R193
AMPER4_IN 0.1uF NC-100nF < 47K
NC-81C27L-Q-AE3-5 AMPER3_OUT
R25 PER2_IN.
NC-47K PER1_OUT
AMPERD_IN = = =
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TAMPERO_INR5S 00402 TAMPER1 OUT
SOM-A5D23

TAMPER2 IN R5§ 940402 TAMPER3 OUT
TAMPER4_IN R5Z g)[ngZ TAMPERS _OUT
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TP16 vce-sv
o

—I— uU13

RV1 c86
102MVO5 | 10uF/10V 5
R72 N OUT1
10K
= out2 == csr
EN  GND —L\gm”':
R73 c89
10K 1nF RTSTO1GB =
= P15
VCC-5V
VCC-5V u12 R66 NC-0 LED4V
T XC6206P402MR Q
3 2
_

: : VIN _ vouT
o
z | ce2
© 10uF/10V
cs8 RV2 cs4 c85
102MVO05| 10uF/10V 0.1uF
10uF/10V 1 =

q| c90 || _10uF/ov
L14 v?Tc_33

R80
™

10uH
VCC-5V U4
Qo R76 A A ~_0/0603 4fun sw 1 ;
5
FB C94 C95
.
! RUN GND —7—_|_ 0.1uF 22UF/6.3V
_“_CQS EUP3408VIR1
10uF/10V c97 =
0.1uF —

SEL1
SEL2
SEL3
R19 gRZO
10K - - -
N NC-1OKT NC-1OKT NC-1OKT
HW Ver R60 | R22 | R62
1 10K | NC 10K
2 10K | NC 10K
3
4
5
6
7
8
9
10
11
12
13
14
15
16
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™2 1
- 4
c16 c17 c18 c19
T ®p 00hm T oohm (NP)
J2 Vee_3 C0402 C0402 C0402 C0402
LEQD_AV |
3 4
LED1 5 6 LED3 D C20 c21
LED2 7 8 LED4 L 1L
9 | 10 o I 1T
X1 743 | |14~ TX2 (NP) (NP)
ANTT 15 16 ANT2 C0402 C0402
™17 18 ™2
c22 c23
L i
I 1T
CON20A
(NP) N (NP)
C0402 C0402
ANT2 ATt
ca7
i
1T
(NP)
C0402
R9 R10
0 0
RO0603 24pF RO0603
C25 co402
IL
1T
c26
IL
r
10pf
C0402
LED_4V
R1
o(N R0603
Vee_3
R12
0
RO0603
R13 R14 R15 R16
510 510 510 510
RO0603 RO603 RO603 RO0603
LED_2 LED_3 LED_4
LED_1
- S LEDINP) —IN LEDINP) —IN LEDINP)
— LEDNP) A A N
N LED-KINGBRIGHT-3X1MM LED-KINGBRIGHT-3X1MM LED-KINGBRIGHT-3X1MM
LED-KINGBRIGHT-3X1MM
Qs Q6 Q7 Q8
LED1 2N7002 LED2 2N7002 LED3 2N7002 LED4 2N7002
SOT23-123-190 SOT23-123-190 SOT23-123-190 SOT23-123-190
c27 c28 c29 c30
1nF 1nF 1nF 1nF
C0402 C0402 C0402 C0402 " N
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VDD_3V3

VDD_3v3
NC-1K VCOIN VDD_3v3
D1
BAT54CLT1G VDDBU
»l
R5 7l 3 . R1 OR/0201
100K/0201 R2 100R/0201/1%. 2 o0 l l
b Ll
SOT23-123-190 R3
¢ c2 NC-2.2K
NRST 5 U1 NC-1uF 100nF/02
NRsT <—¥ NC-EM6353BY2SP3B-2.9+

SOT23-123-190 = = =
Remove Q1 and keep the NRST c8 SGND  SGND SGND

pull-up resistor(20210519) IWO"F’“Z“

SGND VDD_3V3  SGND
R67 High-2=1.35V o
VDD_3v3 . I VDD_1v35 VDDIODDR
4. 7uFfa02 L 2200603 | 100nFr0201 T 6 ORI0402
cs cs
7
For DDR3 For MPU
SEL2 PVINZ o VoD 1vas Replace net name from VDD_1VS o o
= pGND2 DPGND V35 o VDD _1V35(20210518)
. 4 8 :
Pull low PMIC LPM pind to 1K 1” RE\ A AKL0201 LM sw2 ﬂfzmm ! ! O TP10
disable low power mode (20210518) ouT2
vDD_3v3
Connect 5D23 SHDN pin to SHDN [——>>SHDN 3 1 bWRHLD pvint 24 9 c6 § j4-1uF/0g02 VDDCORE
PMIC pin3(20210518) 2 _!_
DD_1v35 PGND1 DPGND 220603 _L_ 100010201 R7 ORI0402
R69\ A AQK/0201 21 23 112 2.2uH/2722mm T T vDD_3v3 VDDPLLA
WY 98 LEN SW1 17 1 RIZ A A1KI04021% 9 VDD_1v25 B
_—r_100nF10201 out T RS _pan, ~ T
VDD_3v3 <V
= 2 17 Q ford "4.7uF10402 2R2/0603 BEAD/0402 VDDUTMIC
NRST  R6R_~_»OR/0201  SGND [ nRSTO VIN 16 22uF/0603 100nF/0201 3 T
SGND R62 S07K103011%¢ c4 C \DDFUSE 100 2v5 cutput 1B 2
Connect 5D23 WKUP pin to Wkup <% 51 hsTRTO 19 sonp 190K . BEAD/0402
PMIC pin5(20210518) LFB A O
vbpBU o-RL
100K/0201 14 18
VoD 3v3 nSTRT Lout VoD 33
X 15 X
Remove R71 on PMIC pinl4(20210518) e ETE SELVS pving |12 C94 g j4.7uF/0f02 L 22uFi0603 | 100nFr0201
: co c103
27 | T-Vial 10 VDD_1V25
= 100nF/0201 56 T-Via2 PGND3 GND
5 29 | T-Via3 11 . T
o | TVet gygg, Swo g A o ™
Ve 8583,
Ve EEEEE ours Replace net name from VDD 1V2
to VDD 1V25(20210518)
CP16501 | hole ho —
SRBER
rpom——— VDD_3v3 VDDIOP
R7 ! |
NC-0R/8402 : | PGND(Pin9,22,10) must be connect to w1 A2
' : GND plane alone. BEAD/0402
SGND | PGND

VDDOSC
J—
VYY)
L7 FBMA11160808121T
VDDUTMII
VDD_3v3 1A
;. FBMA11160808121T VDDANA
1594 2 T
FBMA11160808121T
VDDAUDIOPLL

L10 FBMA11160808121T
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VDDCORE

v2) VDDCORE

(1
lcm lcw -Lma -L c19 czo -ch -L -L c23 -L c24 -L
100nFIO_FO 100nF10201T100nF1025T_ OO"FIOZET_ nF10201_I_ ni /ozﬁr'mF/ozm
100nFI£

U2G
VDDIODDR Es F8
VDDCORE o (N2) B8 \DDCORE_1 GNDCORE_1 [&7
(1v5) /ODIODDR t+——is | VDDCORE 2 GNDCORE 2 [Gg
Hi9 | VDDCORE_3 GNDCORE 3 [
l _L _L _L _L _L _L _L T5—| VDDCORE 4 GNDCORE 4 [z
c27 C28 C29 C30 C31 C32 C34 C35 VDDCORE_5 GNDCORE_5
22uF/0603 100nF/ 1 100nF/ 1 100nF/ 00nF/020[1 100nF/020) 1020 1nF/020f1 1nF/0201 DIODD!
il Il il il Kt Mt s i 00208 1 08 % vopooor 1 coionor 1 (273
5 VDDIODDR 2 GNDIODDR 2 [Fg=—1
= VDDIODDR_3 GNDIODDR 3 [F15—1
- 5~ VDDIODDR 4 GNDIODDR 4 [~g17
b1 | VDDIODDR 5 GNDIODDR 5 [1p
10| VDDIODDR 6 GNDIODDR 6 [~j11
\VDDBU VDDANA VDDIODDR_7 GNDIODDR 7
VDDBU VM V7 i | GnpBU
H2 | _
3v3) VDDBU % VDDANA_1 GNDANA- 1T (5D28)M5 -> (5D23)N4
VDDANA_2 GNDANA_2
C36
100nF/0201 b7 £4
VDDIOR B¥8) 37 \ppiopo_1 GNDIOPO_1 |£7
VDDIOPO_2 GNDIOPO_2
= K8 K9
- B3 K8 1\ ppiopi_1 GNDIOP1_1 13
VDDIOP12 GNDIOP12
VDDFUSE 2V5. P13
\VDDIOP 6| VDDFUSE 56
T DDAUDIOPLL_(3V3) K8 Lynpaupropt--- GNDAUDIOPLL s T
(3v3) vDDIOP VDDFUSE : (5D28)K11-3y (5D23)P13 {GNDDPLL 7| enppPLL
_L _L _L _L e ey (5D28)L6 -> (5D23)M6
c39 ca1 ca2 c43 R t3va——K7 | VDDUTMIC GNDUTMIC {5
100nF/02q1 100nF10201 100nF102 1 100nF/0201 100nF/0201 PLLA ( ) P3 VDDUTMII GNDUTMII [
Bbose {3va N5 | VDDPLLA GNDPLLA
= VDDOSC GNDOSC
SAMA5D2_BGA196

TFBGA-196P-075

GNDUTMII
VDDFUSE VDDAUDIOPLL
2V5) VDDFUSE
c46
4.7uF/002 100nF/0201
VDDUTMIC
VDDUTMII
3V3) VDDUTMII
c47 c48
4.7uF/002 100nF/0201 a0
100nF/0201 ¢ A copper plan
H for GNDUTMII cover
= i all USB compoments
i GNDUTMI
VDDPLLA VDDOSC
R23 R24
1R/060: 1R/060;
c50 c51
100nF/0201 100nF/0201
< 1)
2 4
S o
3
@
3 g
3] ] All 100nF 0402 capacitors close to the the Pin of VDD***.
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100 ohms differential trace

Routing top or bottom

impedance
U2E
DDR_AQ E B7 DDR_DO
DDR AT c DDR_A0Q DDR_DO [A7
DDR_ B DDR_A1 DDR_D1 [gg—  DDRDZ
DDR_A3 A DDR_A2 DDR_D2 [[gg—DDR D3 —
DDR_AZ ) DDR_A3 DDR_D3 [og —  DDR DI —
DDR_AS b DDR_A4 DDR_D4 [¢ DDR D5
DDR_AG B14 | DDR_A5 DDR_D5 [A DDR_D6
DDR_A7 Do | DDR_A6 DDR_D6 [ DDR D7
DDR_AB C10 | DDR_A7 DDR_D7 [ DDR D8
DDR_A9 D10 | DDR_A8 DDR_D8 [ DDR DY
DDR_ATO Fg | DDR_A9 DDR_D9 75 DDR_D70
DDR_ATT A11 | DDR_A10 DDR_D10 [J14 DDR DTT
DDR_ATZ B11 | DDR_A11 DDR_D11 [ DDR D12
DDR_ATS £13 | DDR_A12 DDR_D12 [T DDR D13
DDR_A13 DDR_D13 [~j12 DDR D14
DDR_BAO F13 DDR_D14 [Ty DDR_DT5
—DDR BAT —G13 | DDR_BAO DDR_D15
—DDR BAZ __ fi4 | DDR_BA1
—————— | DDR_BA2
DDR_RAS C14 D8 DDR_DQMO
TDOR CAS (13 | DDR_RAS DDR_DQMO [~G1z a
—————— | DDR_CAS DDR_DQM?1
DDR_CKE E14
DDR_CLR+ A13_| DDR_CKE B8 DDR_DQS0+
—CIR- B13 | DDR_CLK DDR_DQSO [ag T -
R27 DDR_CLKN DDR_DQSNO
100KI02P1  DDR_CS F11 K14 DDR_DQS1+
DOR WE —A14 | DDR_CS DDR_DQS1 [k13 T -
— —— | DDR_WE DDR_DQSN1
Replace 22K to 23K = - -ba
(20210518) DDR_CAL
R28 DDR_RESETN
23K/0201/1%
DDR_VREF_1
DDR_VREF_2
VDD_1V35
SAMA5D2_BGA196
TFBGA-196P-075
R29
100K/0201
DDR_RESETN
DDR_VREF
c55 C56
100nF/020T 100nF/0201
DDR_CLK+
R31
NC-100/1%
DDR_CLK-
VDDIODDR
L1 _EBMA11160808121T
AN
l c59 SRra2 :L C60 R33
4.7uF/0402 T 100nE/020¢ 6-8K10201/1%
1R/0603/1% DDR VREF
R34
6.8K/0201/1%

Keep nets as short as possible, therefore, DDR devices have to be placed close as possible of SAMASD27
The layout DDR should use controlled impedance traces of ZO= 50ohm characteristic impedance.

Address, control and data traces may not exceed 1.3 inches (33.0 mm).
Address, control and data traces must be length-matched to within 0.1 inch (2.54mm).
Address, control and data traces must match the data group trace lengths to within 0.25 inches (6.35mm).

3
DDR_RESETN T2
DDRRESETN T2 |

RESET#
DDR_CLK+ J DDR_AQ
[ [ DDR_CLK- k7 CK A0 [Fp DDR_AT
T DDR_CKE K9 | CK# Al [FB DDR_AZ
DDR_C! L2’ CKE A2 DDR_A3
DDR_RA J3 Y Cs# A3 [Fp DDR_A4
DDR_CA K3 | RAS# A4 [F5 DDR_AS
DDR_WE L3 7| CAS# A5 [Fg DDR_AB
WE# A6 g DDR_A
DDR_DO E A7 (&5 DDR_AB
DDR_DT F7 | bQo A8 [Fx DDR_AS
DDR_DZ F2 | bQ1 A9 7 DDR_ATO
DDR_D3 Fg | bQ2 A10/AP [FR7 DDR_ATT
DDR_D# H DQ3 A11 7 DDR_ATZ
DDR_D! o] DQ4 A12/BC# (53 DDR_AT3
DDR D6 G2 | DQ5 A13 7
DDOR D H7 1 DQ6 A4 =
DDR D8 b7 | bQ7 A15 [z X DDR_BAO
DDR_D9 C DQ8 BAO DDR_BAT VDD_1V35
DDR_D10 c DQ9 BA1 DDR_BAZ
DDR_DTT G2 ] ba1o
DDR D12 A7 | DQ11
DDR D13 Az | DQ12
—DDR D1 _gg | DQ13
—DDRDT5 a3 | DQ14
—— | DbQis VDD2 [Rg VDD_1V35
DDR_DQS1+ 7 VDD3
—g7] ubas VDD4
uDQS# VDD5
DDR_DQS0+ F3 VDD6
—G3 ] LDQs VDD7 [R
LDQs# VDD8 [
DDR_DQM1 p3 VDD9
—DDR_DQM0_g7 Y| UDM A9
————— N LDM VsS1t [g3
VSS2 [£4
A VSS3 TGg |
Ag | VDDQ1 vssa [
VDD_1V35 C VvDDQ2 VSS5
Go | VDDQ3 VSS6 [y
D> | VDDQ4 Vss7 =
Eg | VDDQ5 Vss8 [p -
—F1 | VDDQ6 VSS9 [
H2 | VDDQ7 VSS10 [F
Hg | VDDQ8 VsS11 [
VDDQY Vss12
% NC1 vssal S;
X1 Nc2 VSSQ2 [y
*—Tg] NC3 VSSQ3 [pg
X——| NC4 VSSQ4 [Ep
VSSQ5 [Eg
VSSQ6 53—4_—1—
DDR_VREF M8 V8sQ7 a1 -
VREFCA VSSQ8 5
J_ _]_ c58 vssas T T
cs57
10onFrgzor00nFo2e+- 1 VReEFDQ za M8
£ R30
— 240R/0201/1%
= MICRON MT41K128M16JT-125 IT:K FBGA-96
bgaddro6p8ba0x140 —
VDD_1V35
T
J_ c61 C62 C63 C64 J_ces J_cee c67 C68 c69 c70
T 2.2uF/0402 T100nF/02c:|:100nF/02::|:. .T. .T. 100nF/ 100nF/ 1nF/020 = 1nF/0201
VDD_1V35
T
J_cn J_cu c75 C76 c77 c78 c79 c80
T100nF/0201TmonF/ozEI:mOnF/oz::l:. 100nF/ 100nF 100nF 1nF/0201
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PBO
(5D28) A6
PB2 :
(5D28)B6
PB3
(5D28)B5
PBS
(5D28) D6

(5D23) D6
(5D23) A6
(5D23)B6

(5D23)B5

L9 PA18
P e
PA20 [-M9 PAZ0 [ > PA20
PA21 MI0___PAZL > PA21
PA22 |2 PA22 [ > PA22
PA23 [-o10__ PAZS [ > PA23
PA2q [0 PAZ4 [ > PA24
PA25 -1 PA25 > PA25
oo [[P1TPA26 =S Proe
A% [Pz PA2r = Pao7
P o M1 __PA2s =S Pa%s
P oo [[NTT—PA20 == Pa%
N12__PASO > PA30
PPV K11 PA3T :
{PA31 <1 PA31
PA3T I (5D28)M12 -> (5D23
SAMAS5D2_BGA196
TFBGA-196P-075
u2B
D& PBO
PBO "a5 PB1 %
PB1 A6 PB2 —
PB2 "Bg PB3 —
PB3 "ag PB4 —
PB4 "5 PB5 —
PB5 "33 PB6 —
TBo1 B4 PB7 >
PB7 "A2 PB3 —
PB8 g3 PB9 <
PB9 7A7 PB10 —
PB10 7By PB11 —
PB11 ™52 PB12 —
PB12 [7Eq PB13 —
PB13 D5 PB14 —
PB14 "F5 PB15 —
PB15 ¢35 PB16 —
PB16 2 PB17 —
PB17 D4 PB18 —
PB18 ¢4 PB19 —
PB19 ["C3 PB20 —
PB20 Tpy PB21 —
PB21 M3 PB22 —
PB22 M5y PB23 —
PB23 B3 PB24 —
PB24 "F3 PB25 —
PB25 "F5 PB26 —
PB26 ["Fg PB27 —
PB27 ™Fq PB28 —
PB28 "Fg PB29 —
PB29 "> PB30 —
PB30 MF7 PB31
PB31 >

SAMAS5D2_BGA196
TFBGA-196P-075

)K11

PB5

~ PB10 : QSPI Flash
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PCO : (5D28)M13 -> (5D23)MI12
PC1 : (5D28)P13 -> (5D23)M13
e
T P
i PCO m ,g > PCo
: PC1 K13 pC > PC1
P2 TR PG > PC2
PC3 P14 FCa [ > PC3
PC4 "3 pe > pc4 I PC5
PC5 ["N14 —PC6 USBA_VBUS_5V
PC6 ["M14 o7 > rce
PC7 [Jg FeS 7
PC8 > pcs UART 1 -> DEBUG CONSOLE
Lo ™ PC7 -> RXD
SAMA5D2_BGA196 O P2 PC8 -> TXD
TFBGA-196P-075
u20
PO7 3 e > PD7
PD8 "G5 pp: > PD8
PD9 G4 pp > PD9
PD10 [Hy ) > PD10
PD11 "He D > PD11
PD12 "H3—pp > PD12
PD13 66 PD14 > PD13
PD14 ["H5  ppis > PD14
PD15 &1 PD16 > PD15
PD16 (G2 pDi7 3 PD16
PD17 63 PDI8 { PD17
PD18 R4 pp1o {__> PD18
PD19 [J7 D > PD19
PD20 [T ) > PD20
PD21 [J3 ) > PD21
PD22 [k pp > PD22
PD23 > PD23
SAMA5D2_BGA196
TFBGA-196P-075
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XIN

c81 L ce2
27pF/0201
27pF/0201
XOUT32 R oR/0201 37 XOUT32
R39 A A A NC-AM XIN32
.
Y3 _32.768K
] !
1 T
cs4 L s1610-2P L css

22PFT

22pF/0201

Pull-low 1K (20210518)
VDDBU JTAGSEL SY S
R74
1K/0201
WF
XIN P5
XOUT P6_| XIN
. XOUT
Routing top or bottom XING2 M1
T XIN32
— XOUT32
REV2 : Remove R38 (NRST) N3
NRST  [—> NRS
T M3 T i
JTAGSEL < ¥ JTAGSEL —p1| JTAGSEL |
LR —— : i
JTAGSEL R R
(5D28)L4 -> (5D23)M3
M2
R42_p \A,-10KI0201 M2 1 st
SHON <} SHDN
VDDANA CLK_AUDIO <:|—|—J7
. 2| CLK_AUDIO
ADVREF
86
100nF/0201

Routing USB

Max trace-length mismatch
between USB signals pairs
should be no greater than 3.8mm

SAMA5D2_BGA196

TFBGA-196P-075

N7 Top/Bot
HHSDPA USBA_DP . )
HSouA P7 Top/Bot USBA DM _90 or:’ms differential trace
N8 Top/Bot iImpedance
HHSDPB [pgTom/Bot <_>> USBB_DP
HHSDMB ——<_>> USBB_DM
L7
VBG
COMPP %D ggmz cs3 R41
>
COMPN 10pF(0201 5.62K/0201/1%
K5 ___PIOBUO
PIOBUO T4 PIOBU’\_D E:ggﬂ?
Floaun [ PIOBUZ__ % pi0BU2
§I8§H§ MS_PIOBUS == {108 GNDUTMII
PIOBUS o EIOBLE > pioBus R&C )
PIOBU5 =— > PIOBUS as close as possible
PTOBU1 : (5D28)L3 -> (5D23)L4
PTOBU2 © (5D28)M3 -> (5D23)1L3
PTOBU3 : (5D28)N4 -> (5D23)M5
PTOBUS : (5D28)M6 -> (5D23)L6
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Download

TP9 TP8

256Mbit QSPI Flash

vDD_3v3 0-R4Z 10K/0201 OVDD_3V3
P86 GSPI CS U4 MX25L25635FZ21-10G
PBE > ) R48 . R2R/0201 PB6_ - cE VDD €87 || __100nF/0201 “I
PB8_QSPI1 101 2 7 PB10_QSPI1_IO3
PBs  [>—R49 A RERIO201 2507 SO/SIOT  HOLD/SIO3 = - RS0 22RI02Q 7 pBi10
PB9_QSPI1_102 3 6 PB5_QSPI1_SCK
PBY [ >R A RRIO201T o WP#/SI02 SCK — RoZ 22RO20 ] pe5
4 = 5 PB7_QSPI1_100
[ Vss iL Slsioo = = RSS 22RI02Q 7 pa7
= _[ WSON-8L-127-6X8MM
x
[T
Design By Gigi Chen Approve By Kevin Chang
Date Date
Title
10 QSPI FLASH
Size Document Number Rev
1
Tiny Core module(3161xxxx)
Uniform Industrial Corp. Sheet 10 of 12

2




USBA VBUS 5V
VBUS
H o T
REV2 : Remove C88 USBA DM 5
VCON VDD _3v3
(o) USBA DP TP6
! ! ! ! ! o TP
c89 90 o1 [co2 (93 95 96
2.2UF/040: O0uF/0402  [100nF/020100nF/020100nF/0201
0uF/0402  f100nF/q201
s =a Sy = = = = =
z nouIoas
o [SYSRORSEOROES)
o [SSES SRS RSRE)
4 >>3>3>>>> 58
PB19 <] 5 PB19 PB18 [g7 > P18
PB20 <] PB20 PB17 g6 > PBI17
PB21 <] 7| PB21 PB16 g5 > PB16
PB22 <] PB22 PB15 g4 > PB15
PB23 <] PB23 PB14 g3 > PBi4
PB24 <] PB24 PB12 [g5 > PB12
PB25 <] PB25 PB11 [g7 > P81l
PB26 <] PB26 PB10 [gg > PBI10
PB27 <] PB27 PB9 [7g > P89
PB28 <] PB28 PB8 > PB8
PB29 <] PB29 PB7 > PB7
PB30 <] PB30 PB6 > P86
PB31 <] PB31 PB5 > PBS
PD16 <] PD16 PB4 > PB4
16 | GND1 PB3 > PB3
PD17 <] PD17 PB2 > PB2
PD18 <] PD18 PB1 > ggg
PB13<__} PB13 . PBO >
PD7 < o PD7 NC-SAMASD23_MODULE Pcs g —> Pcs
PD8 <} PD8 PC7 [4g > Pcr
PDY <} PD9 PC6 47 > Pc6
PD10__] PD10 PC4 [65 > pPo4
PD11<_] PD11 PC3 [g5 > Pc3
PD12<__} 25| PD12 PC2 g4 > Pc2
PD13<__} 26 | PD13 PC1 43 > Pct
PD14<_} 57 PD14 PCO 45 > Pco
PD15<<_} 28 | PD15 PA31 [51 > PAst
29 | GND2 PA30 5o > PA30
USBA DP <> —35— HHSDPA PA29 [g > PA29
USBA DM <> —3; | HHSDMA PA28 [2g > PA28
32| GND3 GND5 [27
USBB DP <K >33 HHSDPB PA27 [2g > pA27
USBB_DM 34| HHSDMB PA26 [25 > PA%
Pcs <] 35| PC5 PA25 &4 > PA2S
PD19 <1 36 | PD19 PA24 [53 > PA2
PD20 <} 37 | PD20 PA23 [, > PA2S
PD21 <} 38 | PD21 PA22 [57 > PA2
PD22 <} 39 | PD22 PA21 [5g > P2t
PD23 <} 20 PD23 PA20 (g > PA20
NRST <} 21| NRST PA19 [ > PA19
JTAGSEL_] 25 JTAGSEL GND4 |77 1
WKUP << 23 WKUP SHDN [ ————1—2> SHDN
CLK_AUDIO <] 24| CLK_AUDIO PA18 75 > pats
compp <] COMPP COMPN > cowmpn
orwo2F oL 3533338
mommaomao
2522529595 885838 £
OOO0O0OOOOOO oooooo =
| PIOB!
@ —l x > PIOBUO
L CEERPRRRRE erPRR =t
B t = BB > pioBU2
SAM5D23_MODULE-1 = PIOBUA > PioBU3
2RRRERE o8 A
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Revision History

DATE

REVISION

DESCRIPTION

20210517

Tiny Core Board/Revl

New PMIC on MicroChip "MCP16501TA".
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