Schematic: Tiny Core Board

SHEET

SHEET NAME

01

Title & Revision History

02

Block Diagram

03

PIO Muxing

04

PMIC MCP16501TA

05

SAMA5D23- Power

06

SAMAS5D23- DDR3

07

SAMAS5D23- PIOA & PIOB

08

SAMASD23- PIOC & PIOD

09

SAMASD23- SYS

10

QSPI FLASH

11

Connector

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

esignBy  Gigi Chen Eoprove By
al

ate 2021/05/17

Kevin Chang

2021/05/17

01 Title

Document Number




Sheet 4:

POWER SUPPLY
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Single

Solution

Power rails
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V|

PMU or Battery

VBAT
| VBAT 1
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Cortex (R) -A5 Processor

Sheet 5: Power Part

Sheet 6: DDR3 CTL

Sheet 7: PIOA & PIOB
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USB A
DEVICE

" USB A,B

\ V USB B
Host
256MB

< EBI ) DDR3

N v SDRAM

s\

K SPIO AQSPI FLASH

Sheet 10:

QSPI FLASH

PIO A,B,C,D

PIO A,B,C,D

Gigi Chen

ate 2021/05/17

Eoprove By
ate

Kevin Chang

2021/05/17

02 Block Diagram

Document Number




P1O Muxing & Jumper setting

esign By Gigi Chen prove By Kevin Chang
_a!e 2021/05/17 t:te 2021/05/17
e 03 PIO Muxing
Document Number ev
c K
T Uniform Industrial Corp. Sheet of 12




VDD_3v3
VDD_3V3 R9
NC-1K VCOIN VDD_3v3
D1
BAT54CLT1G VDDBU
»l
RS P 3 . R1 0R/0201
100K/0201 R2 100R/0201/1% 2 l l
3 ONARROZON% 2 gy T
©
SOT23-123-190 o NC’?ZK
NRST 27| w NC-1uF 100nF/02 -
NRST <1 R NC-EM6353BY2SP3B-2.9+
O sor23-123-190 == =
Remove Q1 and keep the NRST c8 - SGND SGND SGND
pull-up resistor(20210519) :|:1°°"F’°2°1
SGND
R67 High-2=1.35V
) L VDD_1v35 VDDIODDR
il 49177 Flo402 L 22uFi0603 | 100nFi0201 T
i c5 R6 0R/0402
7
For DDR3 For MPU
SEL2 PVINZ VoD 1v3s Replace net name from VDD 1VS o o
PaND2 |2 : GND V35 & VDD _1V35(20210518)
Pull low PMIC LPM pin4 to 1K il REAAAKI0201 41 oM sw2 w&ﬂ o TP
disable low power mode (20210518) ouT2
VDD_3v3
Connect 5D23 SHDN pin to SHDN ~[—>>SHON 3 | pWRHLD puiNt |24 @ C6 yjATuFion0 VDDCORE
PMIC pin3(20210518) 22
VDD_1v35 PGND1 DPGND éﬁuﬂi/ﬂﬁﬂa éq%rgr/nzm R7, 0R/0402
R6Q A A0K/0201 21 23 112 2.2yH/2722mm VDD_3V3 VDDPLLA
=58 LEN 0sw1 T T RIZ A AIKI0402/1% O VDD_1v25 "
100nF/0201 uT1 8 c— T
X voD_3 A A
2 17 :
= RSTO VN Q C7_gATuFI0402 2R2/0603 BEAD/0402  \ppUTMIC
NRST _ RER A AORM201  SGND [ | 1 22uF/0603 100nF/0201 s
4 11
SGND R62 T07KI0301/1%5, c C1 VDDFUSE 100 2v5 output ! \é\ 2
Connect 5D23 WKUP pin to WKUP<__} 8 1 nsTRTO 19 sgxm 1o0K T P11 BEAD/0402
BMIC pin5(20210518) R7 LFB %% . O
VDDBU v l
100K/0201 14
VoD 3V nSTRT LouT VB0 3V
15
. = SELV3
Remove R71 on PMIC pinl4(20210518) High=T.25V pVING 12 CO4 444.TuF/OH02 L 22uFi0603 | 100nFi0201
c99 26 | 9 c103
—-|__— 100nF/0201 T TVia2 PGND3 |12 GND I T VD 1v25
G T-Via3 1
SGND TVied grag  SW3 L5 222 2.2uH/2722mm ! o TP
R 22888a
e iiiiﬁ ours Replace net name from VDD 1V2
to VDD 1V25(20210518)
CP16501 ol o —
SSB®R
=== VDD_3V3 VDDIOP
R7 !
NC-0RM402 H | PGND(Pin9,22,10) must be connect to L6 1 \é\ 2
= H | GND plane alone. BEAD/0402
SGND peho !
L
VDDOSC
—
L7 FBMAT1160808121T
VDDUTMIl
VDD_3Vv3 18 2
| FBMA11\énena1z1T VDDANA
1L9 /\ 2
FBMA11160808121T
VDDAUDIOPLL
—
L10 FBMAT1160808121T
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2
VDDCORE
T (1v2) VDDCORE
Low Low Lew Low Lo Lon Lon Lon Lou Lo
TmuF/oTz T100nF)T01 ]’ 00nF/0201T100nF/02Ur' 00nF/02‘Ur'1nF/0201T nl /oz'T' 1nF/0201
10uF/040 100nF/g201
=
VDDIODDR e
%ﬂ;&g— VDDCORE_1 GNDCORE_1 287
T (1v5) VDDIODDR 8| VDODCORE_2 GNDCORE_2 g1
Ho| VDDCORE_3 GNDCORE_3 |7
Lol 1. 1. L. L1171 Hue:  ma
c27 c28 c29 €30 c32 c33 c34 c35 VDDCORE_5 GNDCORE_5
22UF/0603 | 100nF/0201~ 100nF/0201 ]~ 100nF/0201 100nF/02 00nF/0Z0fT” 1nF/OZ0FT 1nF/OZ0F 1nF/0201 7
T moss T ez T tompaan T o T o el e il sonoon 68 | voooomr s amoonn 1 |
VDDIODDR_2 GNDIODDR_2 g5~
_L= VDDIODDR_3 GNDIODDR 3 [FFp——1
= VDDIODDR_4 GNDIODDR_4 |77
VDDIODDR_5 GNDIODDR5 [H7g
770 VDDIODDR_6 GNDIODDR_6 [
\VDDBU VDDANA VDDIODDR_7 GND\ODDR 7
VDDBU 3V3 M4 1 1 cNpBU
3V3) VDDBU VDDANA VDDANA 3V3 H2 | VDDBU i GNDBU 75 T1(5p28)M5 —> (5D23)N4
VDDANA_1 GNDANA-+TR7
VDDANA_2 GNDANA_2
C36 car
100nF/0201 100nF/0: 100nF/0201 D7 E4
YDDIOP (8V3) £4 VDDIOPO_1 GNDIOPO_1 [E7
VDDIOPO_2 GNDIOPO_2
== K K
= (8V3) L1$ VDDIOP1_1 GNDIOP1_1 L192
VDDIOP1_2 GNDIOP1_2
VDDFUSE V5] P13 H
VDDIOP VDDAUDIOPLL _(3v3) __ K6 | VDDFUSE i J6
-l— DDAUDIOPHE GND!"\UU\UI’LL M6 T
(3v3) VDDIOP VDDFUSE : (5D28)K11-} (5D23)P13 {GNDDPLL 71 cnppPLL
(5D28) 16 -> (5D23)M6
(av2) M7 M8
c39 c40 c43 Gvs) K7 ] VDDUTMIC GNDUTMIC 1
100nF/0Z]T 100nF/0201 100nF/0 UUnF/UZU 100nF/0201 (VE;—WvDDUTMH GNDUTMII |7
Gvs) W5 | VDDPLLA GNDPLLA [R5
VDDOSC GNDOSC
SAMASDZ_BGA196
TFBGA-196P-075 =
GNDUTMII
VDDFUSE VDDAUDIOPLL
2V5) VDDFUSE 3V3) VDDAUDIOPLL
c45 c46
:I:mom:/ozm 4.7uF/0f02 100nF/0201
VDDUTMIC
VDDUTMII
(1V2) ypputmic
3V3) VDDUTMII
ca7 c48
4.7uF /002 100nF/0201 e
100nF/0201 ¢ A copper plan
H for GNDUTMII cover
= H all USB compoments
i GNDUTMIl
H
VDDPLLA VDDOSC
(V2) vpopLiA (V3) vpposc
o o
R23 R24
1RI06 1RI060
L c50 c51
o I~ 100nF/0201 I~ 100nF/0201
(&)
L‘CI ’II
<
3 :
g g 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_A0 E B7 DDR_DO
DORAT € DDR_AQ DDR_DO a7 DDR DT —
DOR 5 DDR_A1 DDR_D1 [~gg—DDRDZ —
DORA3 A DDR_A2 DDR_D2 -
DOR7F ) DDR_A3 DDR_D3 & DDR D&
DOR 7S ) DDR_A4 DDR_D4 & DDR D5
DOR 76 5 DDR_A5 DDR_D5 & DDR D6
DORA7 DDR_A6 DDR_D6 g DDR D7
DOR 78 ©10-| DDR_A7 DDR_D7 [ DDR D8
DORAT 570 DDR_A8 DDR_D8 [ DDR DY
DORATD Fo| DDR_A9 DDR_DY [ DDR_DT0
DORATT A71| DDR_A10 DDR_D10 [ DDR_DTT
DORAT 877 DDR_A11 DDR_D11 - DDR DT
DORATS £73 | DDR_A12 DDR_D12 [T DDR D13
DDR_A13 DDR_D13 (573 DDR D14
DDR_BAO F13 DDR_D14 ¢ DDR DTS
—DDR BAT —— G13 | DDR_BAO DDR_D15
—DDR_BAZ — F14 | DDR_BA1
—————— DDR_BA2
DDR_RAS 14 D DDR_DQMO
¢ DDR_RAS DDR_DQMO 8
= DDR_CAS DDR_DQM?1 =
DDR_CKE E14
DDR-CTRF A3 | DDR_CKE B8 DDR_DQS0+
“DOR-Crk— @73 | DDR_CLK DDR_DQS0 3
R27 ———— DDR_CLKN DDR_DQSNO —
100K/0391  ppR CS F11 K14 DDR_DQS1+
' -DORWE— 74| DDR_CS DDR_DQS1 ~DOST.
—— —————————— DDR_WE DDR_DQSN1
Replace 22K to 23K = - -ba
(20210518) DDR_CAL
R28 DDR_RESETN
23KI0201/1%
DDR_VREF_1
DDR_VREF_2
VDD_1V35
SAMA5D2_BGA196
TFBGA-196P-075
R29
100K/0201
DDR_RESETN
DDR_VREF
C55 C56
100nF/0Z]T 100nF/0201
DDR_CLK+
R31
NC-100/1%
DDR_CLK-
VDDIODDR
L11__FBMA11160808121T
A
L Low
c59 AR C60 R33
4.7uF/0402 T 100nF/0208 6-8K/0201/1%
1R/0603/1 DDR VREF
c71 crn SR
100nF/0ag 6-8K/0201/1%

I 4.7uF/0:

Keep nets as short as possible, therefore, DDR devices have to be placed close as possible of SAMA5SD27

DDR_RESETN T2 =
————— ) RESET#
DDR_CLK+ J DDR_AO
[ [ DDOR_CLK- K7 CK A0 DDR_AT
T DDR_CKE KoY CK# A1 DDR_
DDR_CS 2 CKE A2 DDR_A3
DOR_RAS 737 CS# A3 DOR A%
DDR_CAS K3 ¥ RAS# A4 DDR_AS
DDR_WE 3% CAS# A5 DDR_AG
WE# AB DDR_A7
DDR_DO E
DDR_DT F7 | DQO
DDR_D: F7 | DQ1
DDR_D3 Fg | DQ2
DDR_D# H3 | DQ3
DDR_D5 He | DQ4
DDR_D6 Go | DQ5
DDR_D7 H7 | DQ6
DDR_D¥ DpQ7
DDR_DY c3 | DQ8
DDR D0 ¢8| DQ9
DOR_DTT c2 | bQ1o
DDR_DT A7 | bQ11
DDR_DT3 A2 | bQ12
—DDR DT g | DQ13
—DDRDT5 A3 | DQ14
————bats 3
DDR_DQS1+ 7
& O 77| UDQS VDD4 T
ubQs# VDD5
DDR_DQSO0+ F3 VDD6
- LDQs VDD7 |g
= Lbas# VDD8 5
DDR_DQM1 D3 VDD9
—DDR_DaMU g7 UDM A9
——————=")pm Vvss1 |-g3
A vooar
VDD_1V35 C1 | vDDQ2
T vDDQ3
D2 | VDDQ4
—E9 | VvDDQ5
t——F7 VDDQs6
2| VDDQ7 VSS10 [
Ho| VDDQ8 VSS11 [
VvDDQ9 V8§12
x4 Net vssa1 o8
X1 | NC2 V8sQ2
w NC3 V8sQ3
X—— NC4 VSSQ4
V8SQ5
VSSQ6
DDR_VREF M8 vssQr
——— VREFCA V8sQ8
o8 V8sQ9
Cc57
100nF H VREFDQ zQ L8
<> R30
240R/0201/1%

5
(=)
E

MICRON MT41K128M16JT-125 IT:K,FBGA-96
bgaddrd6p8b90x140

i
N O

61 J_CGZ C63 C64
2uF/0402 T100nF/0 100nF/0: 100nF/0201

J_CGS J_CGG C67 C68 C69 C70
T100nF/0201T100nF/0 100nF/0: 100nF/0: 1nF/020 1nF/0201

.|||—‘

5
(=)
E

39
>

J_C74 C75
0nF/0201T100nF/0 100nF/0:

C76

100nF/0:

c77 C78 C79 C80
100nF/0: 100nF/0: 100nF/0: 1nF/0201

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).
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PBO :
(5D28) A6
PB2 :
(5D28)B6
PB3 :
(5D28)B5
PBS ¢
(5D28) D6

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

(5D23)B5

U2A

AW

ual
9
N
w

PA1S [ ig—PAlo
PA19
M9 PA20
PA20
M10__ PA21
PA21 I"P9 — PA22
PA22
P10 PA23
PA23
NT0 __ PA24
PA24
[0 ___PA%5
PA25
P11 PA26
PA26
P12 PA27
PA27
M11__ PA28
PA28
P28 INT1__PA29
PA29 N2 PA30
PASO T
ey [T __PASt E
BPA3T T(BD28)M12 -> (
SAMASD2_BGA196
TFBGA-196P-075
U2B
D6 PB0
PBO "A5 PB1
PB1 I"R¢ PB2
PB2
B6 PB3
PB3 Az PB4
PB4
Foe [B5 PB5
PBS 7A3 PB6
FDOo
PocBa PBY
A2 PBS
PBS
B3 PB9
PBY "ATPB10
PB10
B PB11
PB11 B3 PB12
PB12
C1 PB13
PB13
D5 PB14
PB14
E5 PB15
PB15
C5 PB16
PB16
C2 PB17
PB17
D4 PB18
PB18 ¢z PB19
PB19
C3 PB20
PB20
D1 PB21
PB21
D2 PB22
PB22
ET PB23
PB23
D3 PB24
PB24
E3 PB25
PB25
E2 PB26
PB26
E6 PB27
PB27
F1 PB28
PB28
F6 PB29
PB29
F2 PB30
PB30 "F7 PBa1
PB31

SAMA5D2_BGA196
TFBGA-196P-075

WWWAAMMAAAMAMATAMAL

K11

PB5 ~ PB10 : QSPI Flash
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PCO : (5D28)M13
PC1 : (5D28)P13

-> (5D23)M12
-> (5D23)M13

e M12
I PC
i PCOIWM3pC :>: PCo
: 281 LAk i > PC2
5
PeTKIN e — 2
PC4 ™78 PC > P I < PC5
ggg N14 —_PCo — ro <__] USBA_VBUS_5V
MT14__PC7
PC7 <1 PCT7
pcs 2—FCE T rcs UART 1 -> DEBUG CONSOLE
L o™ PC7 -> RXD
SAMABDZ2_BGA196 P2 PC8 -> TXD
TFBGA-196P-075 —=0
u2D
F5 PD7
e - = o
PDs |52 a2 > PD9
PD9 "G4 —PD10 —= 5%
Po11 0l Poi —> PDI11
Po12 [ i [ > PD12
PD1 —@Ha Po13 > PD13
PD14 k] > PD14
Po1s 2 b1 [ > PD15
Po16 [oh P18 — > PD16
P01 2 : > PD17
Po18 G2 P18 > pPD18
Po1o [T P19 > PD19
PD19 [—J7 PD20 P19
Poa K1 P —> PD21
PD21 (73 >
PD22 ko FD23 > PD22
PD23 > pPD23

SAMAS5D2_BGA196

TFBGA-196P-075
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XIN

R36 NC-1M____XOUT.
Y1 12MHz
c81 | | c82
I 27pF/0201
27pF/0201
XOUT32 R 0R/0201 AN RBTXOUT32
R39 - XIN32
AN
Y3 32.768K
| 1
1 T
ce4 | $1610-2P | css
22pF/0201 T 22pF/0201

Pull-low 1K (20210518)

R40

VDDBU
R74

JTAGSEL

SYS

Routing USB

Max trace-length mismatch

10201 between USB signals pairs
U2F should be no greater than 3.8mm
XIN P5 N7 Top/Bot _—
XIN HHSDPA [-p7—To 5 USBA_DP ) )
= Routing t bott XOUT P8 ] Xout HHSDMA Top/Bot USBA_DM 90 ohms differential trace
outing top or bottom XIN32 M1 N8 Top/Bot impedance
XUt 7 XIN32 HHSDPB [-pg—o0mor <> USBB DP
XOUT32 HHSDMB — USBB_DM
: L7
e REV2 : Remove R38 (NRST) N3 VBG
JTAGSEL T M3 [ NRST—y
JTAGSEL < 1 +—p7| JTAGSEL | N2 X
WKUP [ > t WKUP | COMPP [-py—__>> COMPP c83  >Ra1
JTAGSEL ! i COMPN |-22—[—S- COMPN
(5D28) L4 -> (5D23)M3 10pF(0201 5.62K/0201/1%
K5 PIOBUO
M2 - PIOBYO-T7—TpiouT——>> PIOBUO
REZ_\ANAOKIO201 NT| TST i PIOBU1 [ T3 —tpiopgup——>> PIOBU!
SHDN <} SHDN { PIOBU2 M5 tPioBus —> PlOBU2 GNDUTMII
VDDANA i PIOBU3 5 —ipopus 2 PIOBW3 R&C
CLK_AUDIO W | PIOBUs T3 FioRE—L—>> PloBU4 .
R43 0R/0201 7| CLK_AUDIO | PIOBUS >> PIOBUS as close as possible
NWW- ADVREF :
cs6 PIOBUL : (5D28)L3 -> (5D23)L4
100nF/0201 PIOBU2 : (5D28)M3 -> (5D23)L3
SAMASD2_BGA196 PIOBU3 : (5D28)N4 -> (5D23)M5
= TFBGA-196P-075 PIOBUS : (5D28)M6 —-> (5D23)L6

ignBy  Gigi Chen prove By Kevin Chang
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Download

TP9 TP8
256Mbit QSPI Flash
vDD_3v3o-R47 | 10K/0201 OVDD_3V3
b6 QSPH CS U4 MX25L25635FZ21-10G
PB6 > )| R48 . R2R/0201 PBE _ cE VDD €87 || 100nF/0201 “I
PB8_QSPI1_IO1 2 PB10_QSPI1_lO3
PBE [>—R49 A RIRI0201 75 = SO/SIO1  HOLD/SIO3 = o 22RI020¢— a0
PB9_QSPI1_IO2 PB5_QSPI1_SCK
PBO [ >R5 AR2ZRI0201 _| _| 3 WPH/SIO2 ScK _| _ R52 22R/020,\1«:| PB5
4 = PB7_QSPH_100
[ |Vss T SI/SIO0 = = RS3 22R10204— pB7
= _| WSON-8L-127-6X8MM
<
[T
Design By Gigi Chen IApprove By Kevin Chang
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R54 100K/0201
%\

R55

o

R56

200K/0201

0R/0402

{——> USBA VBUS_5V

REV2

: Remove C88

T—O P4
USBA DM 5
VCON ~ VDD_3v3
[¢) USBA DP TP
c89 Lgo Lg 92 |c93 Jsgs Jsgs
2.2uF/040) Touriodoz  TroonFroadic 2q100nF10201
10uF/0402  [100nF/q201
Us Slﬁ"._“ alR = = = = =
Z NoLToNo
o [SYSRSRSROROES)
o [SESESESESRSS)
< >>>>>>>
PB19 <} 5 PB19 PB18 25 > PB18
PB20 <] PB20 PB17 > PBI17
PB21 <<} PB21 PB16 [g5 > PBI6
PB22 <} PB22 PB15 g7 > PB1S
PB23 <] PB23 PB14 g3 > PB4
PB24 <} PB24 PB12 g5 > PB12
PB25 <] PB25 PB11 g ————————————L_> P8I
PB26 <} PB26 PB10 [gg———————————L_> P8I0
PB27 <1 PB27 PB9 > P89
PB28 <] PB28 PB8 > P88
PB29 <} PB29 PB7 > P87
PB30 <__1 PB30 PB6 > P86
PB31 <] PB31 PB5 > P8BS
PD16 <] PD16 PB4 > PB4
—1g—| GND1 PB3 > P83
PD17 <] PD17 PB2 > P82
PD18 <__} PD18 PB1 > Egé
PB13<C__] PB13 PBO ——>
PD7 <] 5o PD7 NC-SAMASD23_MODULE PCs gL > PC8
PD8 < 2 1 pos PCT feg—————— > PCO7
PD9 <] 55 PD9 PC6 |57 > Pce
PD10<—] 22 P00 PCA fo————— > P4
PD11<<_] 54 PD11 PC3 fgg——————L_> P&
PD12<C__] 55| PD12 PC2 (57 > Pc2
PD13<__] 76| PD13 PC1 (53 > Pct
PD14<<_] 571 PD14 PCO (55 > PCo
PD15<__1 26 PD15 PA31 g7 L__> A
29 | GND2 PA30 TI*D PA30
USBA DP << >————————1—35—{ HHSDPA PA29 |-gg—————L_> PA29
USBA_DM 37 HHSDMA PA28 [gg—————————L__> PA%8
t—32-| GND3 GND5 (37
USBB DP << >33 HHSDPB PA27 (55 > PAZ
USBB_DM 34| HHSDMB PA26 (5 > PA%
PC5 <] 35| PC5 PA25 57 > PAS
PD19 <] 36| PD19 PA24 53 > PA
PD20 <] 37 PD20 PA23 |57 > PA28
PD21 <] 35| PD21 PA22 (57 > PA2
PD22 <] 39| PD22 PA21 (5 > PAxt
PD23 <] PD23 PA20 > PA20
ST <] NRST PA19 > PA19
JTAGSEL__1 JTAGSEL GND4 74
UP <] WKUP SHDN {__> SHDN
CLK_AUDIO <<__] CLK_AUDIO PA18 > PA18
P <1 COMPP COMPN {—> COomMPN
P S S58838
oOooOoa@
2989999999 05683885 %
[CACACRCRGCRCRCRGRT) aooaooo =
Y o o PIOBU —> PIOBUO
Omo|ojw|ow L L [::][s) (&) (&) g :ggt DP\OBU1
o —— rou
SAM5D23_MODULE-1 PIOBU
) EEEEEE PIOE — A
O|O|O|O|O|O]
e et
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Revision History

DATE REVISION

DESCRIPTION

20210517 Tiny Core Board/Revl

New PMIC on MicroChip "MCP16501TA".
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