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USB A
DEVICE

 Single
  PMU
Solution

USB A,B

PIO A,B,C,DPIO A,B,C,D

        Atmel
      SAMA5D23
Cortex(R)-A5 Processor
  

EBI
256MB
DDR3
SDRAM

QSPI FLASH

Power rails

VBAT

Sheet 5: Power Part
Sheet 6: DDR3 CTL
Sheet 7: PIOA & PIOB
Sheet 8: PIOC & PIOD
Sheet 9: SYS & JTAG & DBUG

SPI0

USB B
Host

PMU or Battery

Sheet 10: QSPI FLASH

Sheet 4: POWER SUPPLY
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PIO Muxing & Jumper setting
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LDO 2V5 output

For DDR3 For MPU
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Pull low PMIC LPM pin4 to 1K 
disable low power mode(20210518)

Connect 5D23 SHDN pin to 
PMIC pin3(20210518)

Connect 5D23 WKUP pin to 
PMIC pin5(20210518)

Remove R71 on PMIC pin14(20210518)

Replace net name from VDD_1V5 
to VDD_1V35(20210518)

High-Z=1.35V

High=1.25V

Replace net name from VDD_1V2 
to VDD_1V25(20210518)

Remove Q1 and keep the NRST 
pull-up resistor(20210519)

PGND(Pin9,22,10) must be connect to 
GND plane alone.
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A copper plan
for GNDUTMII cover
all USB compoments

(3V3)

(1V2)

(1V5)

(3V3)

(3V3)

(2V5)

(1V5)

(1V2)

(1V2)

(1V2) (3V3)

(3V3)

All 100nF 0402 capacitors close to the the Pin of VDD***.

(3V3)

(3V3)
(3V3)

(3V3)

(3V3)

(2V5)

(1V2)
(3V3)

(3V3)

(1V2)
(3V3)

 GNDBU
(5D28)M5 -> (5D23)N4

 GNDDPLL
(5D28)L6 -> (5D23)M6

VDDFUSE：(5D28)K11-> (5D23)P13
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Keep nets as short as possible, therefore, DDR devices have to be placed  close  as possible of SAMA5D27
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).

100 ohms differential trace
impedance
Routing top or bottom

2021/05/17 2021/05/17

Replace 22K to 23K
(20210518)

VDD_1V35

VDD_1V35

VDD_1V35

VDD_1V35

VDD_1V35

VDD_1V35

VDDIODDR

Title

Size Document Number Rev

Sheet of

Design By Approve By

Date Date

Uniform Industrial Corp.
Tiny Core module(3161xxxx)

06 SAMA5D23C - DDR3

Gigi Chen Kevin Chang

6 12

1

Title

Size Document Number Rev

Sheet of

Design By Approve By

Date Date

Uniform Industrial Corp.
Tiny Core module(3161xxxx)

06 SAMA5D23C - DDR3

Gigi Chen Kevin Chang

6 12

1

Title

Size Document Number Rev

Sheet of

Design By Approve By

Date Date

Uniform Industrial Corp.
Tiny Core module(3161xxxx)

06 SAMA5D23C - DDR3

Gigi Chen Kevin Chang

6 12

1

R27
100K/0201

R29
100K/0201

C67
100nF/0201

C65
100nF/0201

C56
100nF/0201

C57
100nF/0201

R25 NC-1K

C76
100nF/0201

C54
22pF/0201

C71
4.7uF/0402

R28

23K/0201/1%

C69
1nF/0201

C73
100nF/0201

SAMA5D2_BGA196

U2E

TFBGA-196P-075

DDR_A0
E11

DDR_A1
C11

DDR_A10
F9

DDR_A11
A11

DDR_A12
B11

DDR_A13
E13

DDR_A2
B12

DDR_A3
A12

DDR_A4
D11

DDR_A5
D14

DDR_A6
B14

DDR_A7
D9

DDR_A8
C10

DDR_A9
D10

DDR_BA0
F13

DDR_BA1
G13

DDR_BA2
F14

DDR_CAL
F10

DDR_CAS
C13

DDR_CKE
E14

DDR_CLK
A13

DDR_CLKN
B13

DDR_CS
F11

DDR_D0
B7

DDR_D1
A7

DDR_D10
J13

DDR_D11
J14

DDR_D12
L13

DDR_D13
L14

DDR_D14
J12

DDR_D15
K12

DDR_D2
C8

DDR_D3
B9

DDR_D4
A9

DDR_D5
C9

DDR_D6
A10

DDR_D7
B10

DDR_D8
H13

DDR_D9
H14

DDR_DQM0
D8

DDR_DQM1
G14

DDR_DQS0
B8

DDR_DQS1
K14

DDR_DQSN0
A8

DDR_DQSN1
K13

DDR_RAS
C14

DDR_RESETN
D13

DDR_VREF_1
C12

DDR_VREF_2
H12

DDR_WE
A14

C79
100nF/0201

C72
100nF/0201

R34
6.8K/0201/1%

C61
2.2uF/0402

C74
100nF/0201

C66
100nF/0201

R26 0R/0201

C64
100nF/0201

C55
100nF/0201

U3

MICRON MT41K128M16JT-125 IT:K,FBGA-96
bgaddr96p8b90x140

CK
J7

CK#
K7

CKE
K9

CS#
L2

RAS#
J3

CAS#
K3

WE#
L3

A0
N3

A1
P7

A2
P3

A3
N2

A4
P8

A5
P2

A6
R8

A7
R2

A8
T8

A9
R3

A10/AP
L7

A11
R7

A12/BC#
N7

A13
T3

A14
T7

BA0
M2

BA1
N8

BA2
M3

DQ0
E3

DQ1
F7

DQ2
F2

DQ3
F8

DQ4
H3

DQ5
H8

DQ6
G2

DQ7
H7

ODT
K1

VSS1
A9

VSS2
B3

VSS3
E1

VSS4
G8

VSSQ4
D8VSSQ3
D1VSSQ2
B9VSSQ1
B1

VSSQ5
E2

VDDQ1
A1

VDDQ2
A8

VDDQ3
C1

VDDQ4
C9

VDDQ5
D2

VDD1
B2

VDD2
G7

UDQS#
B7

UDM
D3

LDM
E7

LDQS#
G3

UDQS
C7

LDQS
F3

DQ8
D7

DQ10
C8

DQ11
C2

DQ14
B8

DQ12
A7

DQ15
A3

DQ13
A2

VDD9
D9

VSSQ6
E8

VDDQ6
E9

VDDQ7
F1

VSSQ7
F9

VSSQ8
G1

VSSQ9
G9

VREFDQ
H1

VDDQ8
H2

VDDQ9
H9

NC1
J1

NC2
J9

VSS5
J2

VSS6
J8

VDD4
K2

VDD5
K8

NC3
L1

ZQ
L8

NC4
L9

VSS7
M1

A15
M7

VREFCA
M8

VSS8
M9

VDD6
N1

VDD7
N9

VSS9
P1

VSS10
P9

VDD8
R1

VDD3
R9

VSS11
T1

RESET#
T2

VSS12
T9

DQ9
C3

C75
100nF/0201

L11 FBMA11160808121T

R33
6.8K/0201/1% C63

100nF/0201

R30

240R/0201/1%

C58
100nF/0201

C59
4.7uF/0402

C62
100nF/0201

C60

100nF/0201
C70
1nF/0201

R32
1R/0603/1%

C68
100nF/0201

C78
100nF/0201

C80
1nF/0201

C77
100nF/0201

R31
NC-100/1%

DDR_VREF

DDR_D0
DDR_D1
DDR_D2
DDR_D3
DDR_D4
DDR_D5
DDR_D6
DDR_D7
DDR_D8
DDR_D9
DDR_D10
DDR_D11
DDR_D12
DDR_D13
DDR_D14
DDR_D15

DDR_DQM0
DDR_DQM1

DDR_DQS0+
DDR_DQS0-

DDR_DQS1+
DDR_DQS1-

DDR_A0
DDR_A1
DDR_A2
DDR_A3
DDR_A4
DDR_A5
DDR_A6
DDR_A7
DDR_A8
DDR_A9
DDR_A10
DDR_A11
DDR_A12
DDR_A13

DDR_RAS
DDR_CAS

DDR_D0
DDR_D1
DDR_D2
DDR_D3
DDR_D4
DDR_D5
DDR_D6
DDR_D7
DDR_D8
DDR_D9
DDR_D10
DDR_D11
DDR_D12
DDR_D13
DDR_D14
DDR_D15

DDR_A0
DDR_A1
DDR_A2
DDR_A3
DDR_A4
DDR_A5
DDR_A6
DDR_A7
DDR_A8
DDR_A9
DDR_A10
DDR_A11
DDR_A12
DDR_A13

DDR_BA0
DDR_BA1
DDR_BA2

DDR_RESETN

DDR_CLK+
DDR_CLK-
DDR_CKE
DDR_CS
DDR_RAS
DDR_CAS
DDR_WE

DDR_DQS0-
DDR_DQS0+

DDR_DQS1-
DDR_DQS1+

DDR_DQM1
DDR_DQM0

DDR_VREF

DDR_CLK+

DDR_CLK-

DDR_VREF

DDR_RESETN

DDR_CKE
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PA31：(5D28)M12 -> (5D23)K11

PB0：
(5D28)A6 -> (5D23)D6
PB2：
(5D28)B6 -> (5D23)A6
PB3：
(5D28)B5 -> (5D23)B6
PB5：
(5D28)D6 -> (5D23)B5

PB5 ~ PB10：QSPI Flash
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UART_1 -> DEBUG CONSOLE 
PC7 -> RXD
PC8 -> TXD
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PC1：(5D28)P13 -> (5D23)M13
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SYS

R&C
as close as possible

Routing USB

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

90 ohms differential trace
impedance

Top/Bot
Top/Bot

Top/Bot
Top/Bot

Routing top or bottom

JTAGSEL
(5D28)L4 -> (5D23)M3

PIOBU1：(5D28)L3 -> (5D23)L4
PIOBU2：(5D28)M3 -> (5D23)L3
PIOBU3：(5D28)N4 -> (5D23)M5
PIOBU5：(5D28)M6 -> (5D23)L6

REV2 ：Remove R38 (NRST)
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256Mbit QSPI Flash
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REV2：Remove C88
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