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VREF_CHARGER

BOOST_SW
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0.1uF

C558
0.1uF
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C147
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CHARGER_STATUS
CHARGER_STATUS
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Battery Status
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4;8;6 EXT_EN
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R317

EXT_EN

D.Sidorovich

VCC12V_DCIN_BKUP

DGND

AGNDDGND

DGND

10uF
25V

C161 C160

25V
10uF

VCC12V_DCIN_BKUP

VCC12V_HDD

Charge State / Battery Status

Charge in progress (including recharging)

Charge complete / Sleep mode / Charge disabled

Charge suspended / Input or Battery overvoltage /
Timer fault / Battery absent

STAT

ON

OFF

BLINK

R333
10k

VBAT 30

SJK

TP53

TP54

Current Limit:
IDPM = 3.3/(1+DPMU/DPMD)/20/.02 = 6.3A

DPMU

Charging Current:
ICHG = 3.3/(1+CHGU/CHGD)/20/.01 = 1A

CHGU

Safety Timer:
T = 5.6*TTC = 560m = 9h20m

TTC
CHGD

R340
12k

R161
18k

R193
2222

R192

DPMD

R341
31.6k

R178
4.75k

R345
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R162
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R158
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C152
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2

6
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5

3

1

172447-0206
6-Pin ATX Black
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V13
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T14
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C348
10uF

C347
10uF

C401
10uF

C400
10uF

C465
10uF

C338
10uF

Aditya Prayoga
Gauthier Provost
D.Sidorovich

SJK
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LPDDR4 / SoC

37 05/10/202011

lpddr4_soc 1.2Helios64 NAS

AB2

AB1

AA2

AA1

Y2

Y1

W1

W2

AF2

AE2

AF1

AD2

AE1

AD1

AC1

AC2

V1

V2

U1

U2

T1

T2

R2

R1

P1

P2

N1

M1

N2

L1

M2

L2

Y5

AC5

RK3399

U5

P5

AA4

Y4

AD4

AC4

V4

U4

R4

P4

U6

U7

V7

V6

R7

F2

F1

G1

G2

H2

H1

J1

J2

K2

K1

D1

E3

C1

D2

D3

H7

J4

H4

J5

H5

E1

F5

M6

B1

M5

C2

C3

F4

M4

L4

L5

H6

F3

G6

L7

R8

M7

L9

L10

M9

N9

N10

P9

R9

R10

T9

U9

U10

V9

U27

K17

RK3399
U27

K15

K13

K11

J18

J17

J16

J15

J14

J13

J12

J11

G12

H14

G11

F7

C6

F9

E11

D11

D12

D6

B2

B3

F11

A2

F12

E6

A5

E9

E8

D9

D8

G8

C4

B4

A3

C5

A4

A6

B6

A7

B7

A8

B8

A9

B9

A10

B10

G15

F14

G14

G17

F17

D24

D23

D21

D20

D15

D14

D18

D17

E23

E20

E14

E17

B26

B25

A26

B24

A25

A24

B23

A23

A22

B22

B21

A21

B20

A20

B19

A19

B14

A14

A13

A12

B13

A11

B12

B11

B18

A18

A17

B17

A16

B16

A15

B15

240
R291

VCC_DDR_S3

1
2

10uF
C396

1uF
C421

C420
0.1uF
0201

C436
0.1uF
0201

22uF
C382

C416
0.1uF
0201

C418
0.1uF
0201

C417
0.1uF
0201

C422
0.1uF
0201

0

R293

C405
0.1uF
0201

C409
0.1uF
0201

VCC_DDR_S3

FB25

1.5A
C410
0.1uF
0201

C419
0.1uF
0201

AVDD_0V9_S0

VCC_DDR_S3

1
2

22uF
C415

C480
0.1uF
0201

C478
0.1uF
0201

10uF
C363

1uF
C435

C434
0.1uF
0201

C457
0.1uF
0201

C458
0.1uF
0201

C479
0.1uF
0201

R302
240

R295

0C433
0.1uF
0201

VCC_DDR_S3

C485
0.1uF
0201

C456
0.1uF
0201

AVDD_0V9_S0

1.5A

FB22

REVSIZE DWG NO

SHEET

A4
ofDRAWN BY

CHECKED BY

Variant

DDR0_DQ0
DDR0_DQ1
DDR0_DQ2
DDR0_DQ3
DDR0_DQ4
DDR0_DQ5
DDR0_DQ6
DDR0_DQ7
DDR0_DQ8
DDR0_DQ9
DDR0_DQ10
DDR0_DQ11
DDR0_DQ12
DDR0_DQ13
DDR0_DQ14
DDR0_DQ15
DDR0_DQ16
DDR0_DQ17
DDR0_DQ18
DDR0_DQ19
DDR0_DQ20
DDR0_DQ21
DDR0_DQ22
DDR0_DQ23
DDR0_DQ24
DDR0_DQ25
DDR0_DQ26
DDR0_DQ27
DDR0_DQ28
DDR0_DQ29
DDR0_DQ30
DDR0_DQ31

DDR0_DM0
DDR0_DM1
DDR0_DM2
DDR0_DM3

DDR0_DQS0N
DDR0_DQS0P

DDR0_DQS1N
DDR0_DQS1P

DDR0_DQS2N
DDR0_DQS2P

DDR0_DQS3N
DDR0_DQS3P

DDR0_ATB0
DDR0_ATB1

DDR0_PLL_TESTOUT_N
DDR0_PLL_TESTOUT_P

DDR0_PZQ

DDR0_A0
DDR0_A1
DDR0_A2
DDR0_A3
DDR0_A4
DDR0_A5
DDR0_A6
DDR0_A7
DDR0_A8
DDR0_A9

DDR0_A10
DDR0_A11
DDR0_A12
DDR0_A13
DDR0_A14
DDR0_A15

DDR0_CLK0N
DDR0_CLK0P

DDR0_CLK1N
DDR0_CLK1P

DDR0_CKE0
DDR0_CKE1

DDR0_CSN0
DDR0_CSN1
DDR0_CSN2
DDR0_CSN3

DDR0_BA0
DDR0_BA1
DDR0_BA2

DDR0_ODT0
DDR0_ODT1

DDR0_CASN
DDR0_RASN
DDR0_WEN

DDR0_RESETN

DDR0PLL_AVDD_0V9
DDR0_CLK_VDD

DDR0_VDD_1
DDR0_VDD_2
DDR0_VDD_3
DDR0_VDD_4
DDR0_VDD_5
DDR0_VDD_6
DDR0_VDD_7
DDR0_VDD_8
DDR0_VDD_9

DDR0_VDD_10
DDR0_VDD_11
DDR0_VDD_12

DDR1_DQ0
DDR1_DQ1
DDR1_DQ2
DDR1_DQ3
DDR1_DQ4
DDR1_DQ5
DDR1_DQ6
DDR1_DQ7
DDR1_DQ8
DDR1_DQ9
DDR1_DQ10
DDR1_DQ11
DDR1_DQ12
DDR1_DQ13
DDR1_DQ14
DDR1_DQ15
DDR1_DQ16
DDR1_DQ17
DDR1_DQ18
DDR1_DQ19
DDR1_DQ20
DDR1_DQ21
DDR1_DQ22
DDR1_DQ23
DDR1_DQ24
DDR1_DQ25
DDR1_DQ26
DDR1_DQ27
DDR1_DQ28
DDR1_DQ29
DDR1_DQ30
DDR1_DQ31

DDR1_DM0
DDR1_DM1
DDR1_DM2
DDR1_DM3

DDR1_DQS0N
DDR1_DQS0P

DDR1_DQS1N
DDR1_DQS1P

DDR1_DQS2N
DDR1_DQS2P

DDR1_DQS3N
DDR1_DQS3P

DDR1_ATB0
DDR1_ATB1

DDR1_PLL_TESTOUT_N
DDR1_PLL_TESTOUT_P

DDR1_PZQ

DDR1_A0
DDR1_A1
DDR1_A2
DDR1_A3
DDR1_A4
DDR1_A5
DDR1_A6
DDR1_A7
DDR1_A8
DDR1_A9

DDR1_A10
DDR1_A11
DDR1_A12
DDR1_A13
DDR1_A14
DDR1_A15

DDR1_CLK0N
DDR1_CLK0P

DDR1_CLK1N
DDR1_CLK1P

DDR1_CKE0
DDR1_CKE1

DDR1_CSN0
DDR1_CSN1
DDR1_CSN2
DDR1_CSN3

DDR1_BA0
DDR1_BA1
DDR1_BA2

DDR1_ODT0
DDR1_ODT1

DDR1_CASN
DDR1_RASN
DDR1_WEN

DDR1_RESETN

DDR1PLL_AVDD_0V9
DDR1_CLK_VDD

DDR1_VDD_1
DDR1_VDD_2
DDR1_VDD_3
DDR1_VDD_4
DDR1_VDD_5
DDR1_VDD_6
DDR1_VDD_7
DDR1_VDD_8
DDR1_VDD_9

DDR1_VDD_10
DDR1_VDD_11
DDR1_VDD_12

DGND

DGND

DGND

DGND

D
D

R
0

_
B

U
S

D
D

R
1

_
B

U
S

DDR0_D4
DDR0_D5

DDR0_D2

DDR0_D7
DDR0_D6

DDR0_D3

DDR0_D0
DDR0_D1

DDR0_D10

DDR0_D13

DDR0_D15

DDR0_D8

DDR0_D11

DDR0_D9

DDR0_D12

DDR0_D14

DDR0_D16

DDR0_D20

DDR0_D18

DDR0_D21
DDR0_D22
DDR0_D23

DDR0_D17

DDR0_D19

DDR0_D28

DDR0_D26

DDR0_D30
DDR0_D31

DDR0_D25

DDR0_D27

DDR0_D24

DDR0_D29

DDR0_A1
DDR0_A0

DDR0_A3

DDR0_A5

DDR0_A2

DDR0_A4

DDR0_DM0
DDR0_DM1
DDR0_DM2
DDR0_DM3

DDR0_DQS0P

DDR0_DQS1P

DDR0_DQS2P

DDR0_DQS3P

DDR0_DQS0M

DDR0_DQS1M

DDR0_DQS2M

DDR0_DQS3M

DDR0_CS0N
DDR0_CS1N
DDR0_CS2N
DDR0_CS3N

DDR0_CLK0P

DDR0_CLK1P
DDR0_CLK0N

DDR0_CLK1N

DDR0_CKE0
DDR0_CKE1

DDR1_DQS0P

DDR1_DQS1P
DDR1_DQS1M
DDR1_DQS2P
DDR1_DQS2M
DDR1_DQS3P
DDR1_DQS3M

DDR1_DM0
DDR1_DM1
DDR1_DM2
DDR1_DM3

DDR1_CS0N
DDR1_CS1N
DDR1_CS2N

DDR1_A0
DDR1_A1
DDR1_A2
DDR1_A3
DDR1_A4
DDR1_A5

DDR1_DQS0M

DDR1_D1
DDR1_D0

DDR1_D2
DDR1_D3
DDR1_D4
DDR1_D5
DDR1_D6
DDR1_D7
DDR1_D8
DDR1_D9
DDR1_D10
DDR1_D11
DDR1_D12
DDR1_D13
DDR1_D14
DDR1_D15
DDR1_D16
DDR1_D17

DDR1_CS3N

DDR1_CLK0P
DDR1_CLK0N
DDR1_CLK1P
DDR1_CLK1N

DDR1_CKE0
DDR1_CKE1

DDR1_D18
DDR1_D19
DDR1_D20
DDR1_D21
DDR1_D22
DDR1_D23
DDR1_D24
DDR1_D25
DDR1_D26
DDR1_D27
DDR1_D28
DDR1_D29
DDR1_D30
DDR1_D31

DDR0_RST DDR1_RST

D
D

R
0
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B

U
S

D
D
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U
S

Aditya Prayoga
Gauthier Provost

C432
0.1uF

D.Sidorovich
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SDRAM - Mobile LPDDR4 Memory ICs
16Gb (512M x 32) 1600MHz - each chip

LPDDR4 2x 2GB

Helios64 NAS 1.2lpddr4_x2

12 05/10/202037

11

R280

10k

R271

240

1V1_DDR_S3

240

R272

R284

10k

R282

240

11

1V1_DDR_S3

240

R283

REVSIZE DWG NO

SHEET

A4
ofDRAWN BY

CHECKED BY

Variant

DDR0_BUS DDR1_BUS

DDR0_A1 DDR0_A1
DDR0_A0 DDR0_A0

DDR0_A3 DDR0_A3

DDR0_A5 DDR0_A5

DDR0_A2 DDR0_A2

DDR0_A4 DDR0_A4

DDR0_DM0

DDR0_DM1

DDR0_DM2

DDR0_DM3

DDR0_DQS0P

DDR0_DQS1P

DDR0_DQS2P

DDR0_DQS3P

DDR0_DQS0M

DDR0_DQS1M

DDR0_DQS2M

DDR0_DQS3M

DDR0_CS0N
DDR0_CS1N

DDR0_CS2N
DDR0_CS3N

DDR0_CLK0P DDR0_CLK1P
DDR0_CLK0N DDR0_CLK1N

DDR0_CKE0 DDR0_CKE0
DDR0_CKE1 DDR0_CKE1

DDR1_DQS1P
DDR1_DQS1M

DDR1_DQS2P
DDR1_DQS2M

DDR1_DQS3P
DDR1_DQS3M

DDR1_DM0

DDR1_DM1

DDR1_DM2

DDR1_DM3

DDR1_CS0N
DDR1_CS1N

DDR1_CS2N

DDR1_A0 DDR1_A0
DDR1_A1 DDR1_A1
DDR1_A2 DDR1_A2
DDR1_A3 DDR1_A3
DDR1_A4 DDR1_A4
DDR1_A5 DDR1_A5

DDR1_DQS0P
DDR1_DQS0M

DDR1_CS3N

DDR1_CLK0P
DDR1_CLK0N

DDR1_CLK1P
DDR1_CLK1N

DDR1_CKE0 DDR1_CKE0
DDR1_CKE1 DDR1_CKE1

DDR0_RST DDR1_RST

DDR0_BUS DDR1_BUS

VCC_DDR_S3 VCC_DDR_S3

Aditya Prayoga
Gauthier Provost
D.Sidorovich

DQ0_A
DQ1_A
DQ2_A
DQ3_A
DQ4_A
DQ5_A
DQ6_A
DQ7_A

DQS0_T_A
DQS0_C_A

DMI0_A

DQ8_A
DQ9_A
DQ10_A
DQ11_A
DQ12_A
DQ13_A
DQ14_A
DQ15_A

DQS1_T_A
DQS1_C_A

DMI1_A

CA0_A
CA1_A
CA2_A
CA3_A
CA4_A
CA5_A

CK_T_A
CK_C_A

CKE0_A
CKE1_A

CS0_A
CS1_A

ODT_CA_A

ZQ0

RESET_N

DQ0_B
DQ1_B
DQ2_B
DQ3_B
DQ4_B
DQ5_B
DQ6_B
DQ7_B

DQS0_T_B
DQS0_C_B

DMI0_B

DQ8_B
DQ9_B

DQ10_B
DQ11_B
DQ12_B
DQ13_B
DQ14_B
DQ15_B

DQS1_T_B
DQS1_C_B

DMI1_B

CA0_B
CA1_B
CA2_B
CA3_B
CA4_B
CA5_B

CK_T_B
CK_C_B

CKE0_B
CKE1_B

CS0_B
CS1_B

ODT_CA_B

ZQ1

CKE2_A
CS2_A

CKE2_B
CS2_B

ZQ2

U19

G11

N5
N8

K5
K8

A8

T2

R3
R4

P5
P4

P9
P8

P11
R11
R10
R9
P2
R2

Y10

V10
W10

AA9
Y9
V9
U9

U11
V11
Y11

AA11

Y3

V3
W3

AA4
Y4
V4
U4
U2
V2
Y2

AA2

T11

A5

G2

H3
H4

J5
J4

J9
J8

J11
H11
H10
H9
J2
H2

C10

E10
D10

B9
C9
E9
F9

F11
E11
C11
B11

C3

E3
D3

B4
C4
E4
F4
F2
E2
C2
B2

LPDDR4-2GB

DQ0_A
DQ1_A
DQ2_A
DQ3_A
DQ4_A
DQ5_A
DQ6_A
DQ7_A

DQS0_T_A
DQS0_C_A

DMI0_A

DQ8_A
DQ9_A
DQ10_A
DQ11_A
DQ12_A
DQ13_A
DQ14_A
DQ15_A

DQS1_T_A
DQS1_C_A

DMI1_A

CA0_A
CA1_A
CA2_A
CA3_A
CA4_A
CA5_A

CK_T_A
CK_C_A

CKE0_A
CKE1_A

CS0_A
CS1_A

ODT_CA_A

ZQ0

RESET_N

DQ0_B
DQ1_B
DQ2_B
DQ3_B
DQ4_B
DQ5_B
DQ6_B
DQ7_B

DQS0_T_B
DQS0_C_B

DMI0_B

DQ8_B
DQ9_B

DQ10_B
DQ11_B
DQ12_B
DQ13_B
DQ14_B
DQ15_B

DQS1_T_B
DQS1_C_B

DMI1_B

CA0_B
CA1_B
CA2_B
CA3_B
CA4_B
CA5_B

CK_T_B
CK_C_B

CKE0_B
CKE1_B

CS0_B
CS1_B

ODT_CA_B

ZQ1

CKE2_A
CS2_A

CKE2_B
CS2_B

ZQ2

U24

G11

N5
N8

K5
K8

A8

T2

R3
R4

P5
P4

P9
P8

P11
R11
R10
R9
P2
R2

Y10

V10
W10

AA9
Y9
V9
U9

U11
V11
Y11

AA11

Y3

V3
W3

AA4
Y4
V4
U4
U2
V2
Y2

AA2

T11

A5

G2

H3
H4

J5
J4

J9
J8

J11
H11
H10
H9
J2
H2

C10

E10
D10

B9
C9
E9
F9

F11
E11
C11
B11

C3

E3
D3

B4
C4
E4
F4
F2
E2
C2
B2

LPDDR4-2GB

DDR0_D0
DDR0_D1
DDR0_D2
DDR0_D3
DDR0_D4
DDR0_D5
DDR0_D6
DDR0_D7

DDR0_D8
DDR0_D9
DDR0_D10
DDR0_D11
DDR0_D12
DDR0_D13
DDR0_D14
DDR0_D15

DDR0_D16
DDR0_D17
DDR0_D18
DDR0_D19
DDR0_D20
DDR0_D21
DDR0_D22
DDR0_D23

DDR0_D24
DDR0_D25
DDR0_D26
DDR0_D27
DDR0_D28
DDR0_D29
DDR0_D30
DDR0_D31

DDR1_D0
DDR1_D1
DDR1_D2
DDR1_D3
DDR1_D4
DDR1_D5
DDR1_D6
DDR1_D7

DDR1_D8
DDR1_D9
DDR1_D10
DDR1_D11
DDR1_D12
DDR1_D13
DDR1_D14
DDR1_D15

DDR1_D16
DDR1_D17
DDR1_D18
DDR1_D19
DDR1_D20
DDR1_D21
DDR1_D22
DDR1_D23

DDR1_D24
DDR1_D25
DDR1_D26
DDR1_D27
DDR1_D28
DDR1_D29
DDR1_D30
DDR1_D31

10k

R279

DGND

10k

R304

DGND

SJK
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LPDDR4 Power

Helios64 NAS 1.2lpddr4_pwr

13 05/10/202037

1V8_DDR_S3

VCC_DDR_S3

1V1_DDR_S3

C376
0.1uF
0201

C430
1nF

C414
1uF

C431
0.1uF
0201

10uF
C518

C395
0.1uF
0201

C359
0.1uF
0201

C517
0.1uF
0201

0201
0.1uF
C473

C397
0.1uF
0201

1uF
C408

0201
0.1uF
C477

10uF
C472

0201
0.1uF
C406

0201
0.1uF
C476

C496
0.1uF
0201

0201

C404
0.1uF

C495
0.1uF
0201

C474
1nF

C402
1uF

C403
0.1uF
0201

C475
0.1uF
0201

C407
0.1uF
0201

22uF
C494

C362
1nF

C360
1uF

C380
0.1uF
0201

C352
0.1uF
0201

0201
0.1uF
C358

VCC_DDR_S3

C381
0.1uF
0201

C357
0.1uF
0201

C351
0.1uF
0201

C372
0.1uF
0201

0201
0.1uF
C361

1uF
C371

0201
0.1uF
C385

0201
0.1uF
C377

10uF
C349

1V8_DDR_S3

1V1_DDR_S3

22uF
C368

C370
0.1uF
0201

C374
0.1uF
0201

C353
0.1uF
0201

C378
0.1uF
0201

C369
1nF

C384
1uF

C373
0.1uF
0201

C375
0.1uF
0201

10uF
C379

REVSIZE DWG NO

SHEET

A4
ofDRAWN BY

CHECKED BY

Variant

DGND DGND

Aditya Prayoga
Gauthier Provost
D.Sidorovich

VDD1_1
VDD1_2
VDD1_3
VDD1_4
VDD1_5
VDD1_6
VDD1_7
VDD1_8

VDD2_1
VDD2_2
VDD2_3
VDD2_4
VDD2_5
VDD2_6
VDD2_7
VDD2_8
VDD2_9
VDD2_10
VDD2_11
VDD2_12
VDD2_13
VDD2_14
VDD2_15
VDD2_16
VDD2_17
VDD2_18
VDD2_19
VDD2_20
VDD2_21
VDD2_22
VDD2_23
VDD2_24

VDDQ_1
VDDQ_2
VDDQ_3
VDDQ_4
VDDQ_5
VDDQ_6
VDDQ_7
VDDQ_8
VDDQ_9
VDDQ_10
VDDQ_11
VDDQ_12
VDDQ_13
VDDQ_14
VDDQ_15
VDDQ_16
VDDQ_17
VDDQ_18
VDDQ_19
VDDQ_20

VSS_1
VSS_2
VSS_3
VSS_4
VSS_5
VSS_6
VSS_7
VSS_8
VSS_9

VSS_10
VSS_11
VSS_12
VSS_13
VSS_14
VSS_15
VSS_16
VSS_17
VSS_18
VSS_19
VSS_20
VSS_21
VSS_22
VSS_23
VSS_24
VSS_25
VSS_26
VSS_27
VSS_28
VSS_29
VSS_30
VSS_31
VSS_32
VSS_33
VSS_34
VSS_35
VSS_36
VSS_37
VSS_38
VSS_39
VSS_40
VSS_41
VSS_42
VSS_43
VSS_44
VSS_45
VSS_46
VSS_47
VSS_48
VSS_49
VSS_50
VSS_51
VSS_52
VSS_53
VSS_54
VSS_55
VSS_56
VSS_57
VSS_58

DNU_1
DNU_2
DNU/ERR_A
DNU_4
DNU_5
DNU_6
DNU_7
DNU_8

DNU_9
DNU/ERR_B

DNU_11
DNU_12

U19

AA1
AB12
AB11
AB2

AB1
AA12
B12
B1

A12
A11
A2
A1

Y12
Y8
Y5
Y1

W11
W9
W4
W2
V12
V5
V1
T12
T10
T8
T5
T3
T1

P12
P10
P1

N11
N9
N4
N2
K11
K9
K4
K2
J12
J3
J1

G12
G10
G8
G5
G3
G1
E12
E8
E1

D11
D9
D4
D2

C12
C8
C5
C1
A10

AB10
AB8
AB5
AB3
V8
P3
J10
E5
A3

W1
U3
F10
F3

D12
B3
D8
D5
D1
B10
B8

AA10
AA8
AA5
AA3
W12
W8
W5
U10
B5

R1
N12
N10
N3
N1
K10
K3
K1

H12
H8
H5
H1
F8
F5
A9

AB9
AB4
U8
U5

R12
R8
R5
K12
A4

U12
U1
T9
T4
G9
G4
F12
F1

MT53B512M32D2NP-062WT

VDD1_1
VDD1_2
VDD1_3
VDD1_4
VDD1_5
VDD1_6
VDD1_7
VDD1_8

VDD2_1
VDD2_2
VDD2_3
VDD2_4
VDD2_5
VDD2_6
VDD2_7
VDD2_8
VDD2_9
VDD2_10
VDD2_11
VDD2_12
VDD2_13
VDD2_14
VDD2_15
VDD2_16
VDD2_17
VDD2_18
VDD2_19
VDD2_20
VDD2_21
VDD2_22
VDD2_23
VDD2_24

VDDQ_1
VDDQ_2
VDDQ_3
VDDQ_4
VDDQ_5
VDDQ_6
VDDQ_7
VDDQ_8
VDDQ_9
VDDQ_10
VDDQ_11
VDDQ_12
VDDQ_13
VDDQ_14
VDDQ_15
VDDQ_16
VDDQ_17
VDDQ_18
VDDQ_19
VDDQ_20

VSS_1
VSS_2
VSS_3
VSS_4
VSS_5
VSS_6
VSS_7
VSS_8
VSS_9

VSS_10
VSS_11
VSS_12
VSS_13
VSS_14
VSS_15
VSS_16
VSS_17
VSS_18
VSS_19
VSS_20
VSS_21
VSS_22
VSS_23
VSS_24
VSS_25
VSS_26
VSS_27
VSS_28
VSS_29
VSS_30
VSS_31
VSS_32
VSS_33
VSS_34
VSS_35
VSS_36
VSS_37
VSS_38
VSS_39
VSS_40
VSS_41
VSS_42
VSS_43
VSS_44
VSS_45
VSS_46
VSS_47
VSS_48
VSS_49
VSS_50
VSS_51
VSS_52
VSS_53
VSS_54
VSS_55
VSS_56
VSS_57
VSS_58

DNU_1
DNU_2
DNU/ERR_A
DNU_4
DNU_5
DNU_6
DNU_7
DNU_8

DNU_9
DNU/ERR_B

DNU_11
DNU_12

U24

AA1
AB12
AB11
AB2

AB1
AA12
B12
B1

A12
A11
A2
A1

Y12
Y8
Y5
Y1

W11
W9
W4
W2
V12
V5
V1
T12
T10
T8
T5
T3
T1

P12
P10
P1

N11
N9
N4
N2
K11
K9
K4
K2
J12
J3
J1

G12
G10
G8
G5
G3
G1
E12
E8
E1

D11
D9
D4
D2

C12
C8
C5
C1
A10

AB10
AB8
AB5
AB3
V8
P3
J10
E5
A3

W1
U3
F10
F3

D12
B3
D8
D5
D1
B10
B8

AA10
AA8
AA5
AA3
W12
W8
W5
U10
B5

R1
N12
N10
N3
N1
K10
K3
K1

H12
H8
H5
H1
F8
F5
A9

AB9
AB4
U8
U5

R12
R8
R5
K12
A4

U12
U1
T9
T4
G9
G4
F12
F1

MT53B512M32D2NP-062WT

ERR1_A
ERR1_A

ERR1_B
ERR1_B

ERR0_A
ERR0_A

ERR0_B
ERR0_B

DGND DGND33

33

33

33

SJK
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Helios64 NAS

05/25/2020

EMMC_D0
EMMC_D1
EMMC_D2
EMMC_D3
EMMC_D4
EMMC_D5
EMMC_D6
EMMC_D7

EMMC_CLK

EMMC_CMD
EMMC_STRB

EMMC_CALIO
EMMC_TP

EMMC_COREDLL_0V9
EMMC_VDD_1V8

GPIO4_B0/SDMMC0_D0/UART2A_RX
GPIO4_B1/SDMMC0_D1/UART2A_TX

GPIO4_B2/SDMMC0_D2/APJTAG_TCK
GPIO4_B3/SDMMC0_D3/APJTAG_TMS

GPIO4_B4/SDMMC0_CLKOUT/MCJTAG_TCK
GPIO4_B5/SDMMC0_CMD/MCJTAG_TMS

SDMMC0_VDDPST
SDMMC0_VDD

DGND

DGND

DGND

DGND

DGND

DGND

DGND

VCC3V0_SD

SDMMC0_DET_L
SDMMC0_DET_L

Y26

Y27

V25

V29

U27

Y28

T23

U26

U27
RK3399

22

R356

R337
10k

C577
4.7uF

4.7uF
C572

10k
R353

DNP
C574

1uF

C570

D59

ESD5311N

21

D58

ESD5311N

21

D57

ESD5311N

21

D56

ESD5311N

21

D61

ESD5311N

21

D60

ESD5311N

21

U27
RK3399

K24

L24

L30

L29

K31

J31

L28

K30

L31

J27

J26

J25

J30

J29

J28

C
o

p
y
ri
g

h
t 

(c
) 

2
0

2
0

 K
o

b
o

l 
In

n
o

v
a

ti
o

n
s
 P

te
. 

L
td

.

eMMC 16GB / HS200

uSD connector with Card Detection

D62
2 1

ESD5311N

29

eMMC 16GB & uSD Slot

C569
0.1uF

C573
0.1uF

C499
0.1uF

C536
0.1uF

C524
0.1uF

C539
0.1uF

C608
0.1uF

C605
10uF

R385
22R386
22R381
22R382
22R383
22R384
22

Internal Generated

1V8_SYS_S0

1V8_SYS_S0

3V3_SYS_S0

VCC_SDIO_S0

0V9_S3 1V8_SYS_S3

TP16

TP17

TP18

TP19 JTAG works only
if uSD is removed!

Aditya Prayoga
Gauthier Provost

EMMC_D0
EMMC_D1
EMMC_D2
EMMC_D3
EMMC_D4
EMMC_D5
EMMC_D6
EMMC_D7

EMMC_CLK

EMMC_CMD
EMMC_STRB

DAT0
DAT1
DAT2
DAT3
DAT4
DAT5
DAT6
DAT7

VDDIM

VCCQ_C6
VCCQ_M4

VSSQ_N2

VCCQ_N4
VCCQ_P3
VCCQ_P5

VCC_E6
VCC_F5

VCC_J10
VCC_K9

DS

RST_N

CMD

CLK

VSS_A6
VSS_E7
VSS_G5

VSS_H10

VSS_J5
VSS_K8

VSSQ_C4

VSSQ_N5
VSSQ_P4
VSSQ_P6DAT7_1

DAT6_1

DAT4_1
DAT3_1

VDDIM_1

DAT5_1
DAT5_2
DAT5_3

V
S

S
Q

_
D

4
V

S
S

Q
_

N
6

V
S

S
Q

_
N

1

U39

N
1

N
6

D
4

D1
D2
C3

C1

B1
A2

C5
A7 P6

P4
N5

C4

K8
J5

H10

G5
E7
A6

M6

M5

K5

H5

K9
J10

F5
E6

P5
P3
N4

N2

M4
C6

C2

B6
B5
B4
B3
B2
A5
A4
A3

eMMC-16GB

DGND

D.Sidorovich

SJK

DAT2

CMD
DAT3/CD

DAT0
Vdd

G1

V
s
sCLK

DAT1
G2
G3
G4
G5

J14

1
5

1
4

13
12
11
10

8

5

6

9

4

7

2
3

1

5031821852

CHGND

Disable eMMC

P10

2-Pin Header

1

2
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1.2sata_pcie

15

PCIE_TX0_P
PCIE_TX0_N

PCIE_RX0_P
PCIE_RX0_N

PCIE_TX1_P
PCIE_TX1_N

PCIE_RX1_P
PCIE_RX1_N

PCIE_TX2_P
PCIE_TX2_N

PCIE_RX2_P
PCIE_RX2_N

PCIE_TX3_P
PCIE_TX3_N

PCIE_RX3_P
PCIE_RX3_N

PCIE_RCLK_100M_P
PCIE_RCLK_100M_N

PCIE_AVDD_0V9
PCIE_AVDD_1V8

U27

Y24

W24

AD30

AD31

AF28

AF27

AD28

AD27

AC28

AC27

AA28

AA27

AH31

AH30

AG31

AG30

AF31

AF30

AE31

AE30

RK3399

PCIE_TX0C_P
PCIE_TX0C_N

PCIE_RX0_P
PCIE_RX0_N

PCIE_TX1C_P
PCIE_TX1C_N

PCIE_RX1_P
PCIE_RX1_N

PCIE_RCLK_100M_P
PCIE_RCLK_100M_N

DGND

P_RXP0
P_RXN0

P_TXP0
P_TXN0

P_RXP1
P_RXN1

P_TXP1
P_TXN1

P_REFCLKP
P_REFCLKN

P_RSTN
P_CLKREQ

P_REXT

U28

31

21
22

23
24

36
37

33
34

29
30

26
27

JMB585-QH

R306
12k

DGND

PCIE_TX0_P
PCIE_TX0_N

PCIE_TX1_P
PCIE_TX1_N

C148
0.22uF
0.22uF

C154
PCIE_RX0C_P
PCIE_RX0C_N

C143
0.22uF
0.22uF

C144
PCIE_RX1C_P
PCIE_RX1C_N

WNM2021
Q51

R166
47k

PCIE_CLKREQ_L

Q50
WNM2021

PCIE_PERST_L

C
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t 
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) 

2
0

2
0
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o
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o

l 
In

n
o

v
a
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o

n
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. 

L
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VCCO_SATA

GPIO2_C0/UART0_RX
GPIO2_C1/UART0_TX

GPIO2_C2/UART0_CTSN
GPIO2_C3/UART0_RTSN

GPIO2_C4/SDIO0_D0/SPI5_RXD
GPIO2_C5/SDIO0_D1/SPI5_TXD
GPIO2_C6/SDIO0_D2/SPI5_CLK

GPIO2_C7/SDIO0_D3/SPI5_CSN0
GPIO2_D0/SDIO0_CMD

GPIO2_D1/SDIO0_CLKOUT/TEST_CL/KOUT1
GPIO2_D2/SDIO0_DETN/PCIE_CLKR/EQN

GPIO2_D3/SDIO0_PWREN
GPIO2_D4/SDIO0_BKPWR

APIO3_VDD_1V8 u
u
u
u
u
u
u
u
u
u
u
d
d

AB8

AF8

AD9

AL4

AF7

AH6

AE8

AG7

AK5

AD8

AL5

U27
RK3399

AG8

AH8

AE9

C412
1uF

DGND

R167
10k

SATA to PCIe Bridge

S
A

T
A

_
S

P
I_

L
V

SATA_SO_LV
SATA_SI_LV
SATA_CK_LV
SATA_CE#_LV

C527
0.1uF

C498
0.1uF

C180
0.1uFC181
0.1uF

C178
0.1uFC179
0.1uF

C145
0.1uF

A1
A2
A3
A4

B1
B2
B3
B4

GND

VCCA VCCB
OE

U29

12
111

6

7
8
9

10

5
4
3
2

NTB0104GU12,115

DGND

C150
0.1uF

DGND

C155
0.1uF

DGND

VCCO_SATA

DGND

1uF
C159

Q48
WNM2021

SATA_SO
SATA_SI
SATA_CK
SATA_CE#

SATA_SPI

SATA_WP#

SATA_WP#_LV

R309
47k

SATA_SO_LV
SATA_SI_LV
SATA_CK_LV
SATA_CE#_LV

SATA_SPI 16

1V8_SYS_S0

1V8_SYS_S0

1V8_SYS_S0

AVDD_0V9_S0 AVDD_1V8_S0

S

G

D

Q49
WNM2021

DGND

10k
R156

1V8_SYS_S0

CHARGER_STATUS
CHARGER_STATUS

CHARGER_STATUS#

CHARGER_STATUS# Description

0

1

Blinking 0.5Hz

Complete

In progress

Fault/Batt absent

9

Aditya Prayoga
Gauthier Provost
D.Sidorovich

SJK

35

35

UART0_RX

UART0_TX

UART0_RX

UART0_TX
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sata_led_spi

XIN
XOUT

XTSTN

GPIO1/SI
GPIO2/CK
GPIO3/NWP
GPIO4/SO
GPIO5/NCE

GPIO6/LED0
GPIO7/LED1
GPIO8/LED2
GPIO9/LED3

GPIO10/LED4

GPIO11
GPIO12
GPIO13
GPIO14
GPIO15

NC

U28

20
6
7
8
9

10

11
12
76
3
4

13
15
17
18
19

2

60
59

JMB585-QH

C
o
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g
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0
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o
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o
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DGND

VCCO_SATA

R165
4.75k

C170
1uF

DGND

1k
R55

R56
15k

1k
R39

R40
15k

1k
R43

R44
15k

1k
R47

R48
15k

1k
R51

R52
15k

1k
R57

R58
15k

1k
R41

R42
15k

1k
R45

R46
15k

1k
R49

R50
15k

1k
R53

R54
15k

DGND

DGND

SATA_ERR_BUS
SATA_ERR_BUS

S
A

T
A

_
E

R
R

0

S
A

T
A

_
E

R
R

1

S
A

T
A

_
E

R
R

2

S
A

T
A

_
E

R
R

3

S
A

T
A

_
E

R
R

4

SATA_SPI
SATA_SPI

VCCO_SATA

DGND

DGND

DGND

VCCO_SATA

DGND

VCCO_SATA

DGND

VCCO_SATA

4.75k
R155

SATA_CE#
SATA_WP#
SATA_CK
SATA_SIS

A
T

A
_

S
O

VCCO_SATA

Q18
WNM2021

D

G

S

Q16
WNM2021

D

G

S

Q14
WNM2021

D

G

S

Q12
WNM2021

D

G

S

Q10
WNM2021

D

G

S

Q19
WNM2021

D

G

S

Q17
WNM2021

D

G

S

Q15
WNM2021

D

G

S

Q13
WNM2021

D

G

S

Q11
WNM2021

D

G

S

3015

SATA_ACT_BUS

SATA_ACT0
SATA_ACT1
SATA_ACT2
SATA_ACT3
SATA_ACT4

SATA_ACT_BUS 30

SATA LEDs & Flash

C149
0.1uF

C163

0.1uF

C162

0.1uF

R24
330 330

R22
330
R20

330
R18

330
R15

330
R25 R23

330 330
R21 R19

330
R16
330

SATA_ACT_LED
SATA_ACT_LED

A
C

T
_

L
E

D
0

A
C

T
_

L
E

D
1

A
C

T
_

L
E

D
2

A
C

T
_

L
E

D
3

A
C

T
_

L
E

D
4

SATA_ERR_LED
SATA_ERR_LED

E
R

R
_

L
E

D
0

E
R

R
_

L
E

D
1

E
R

R
_

L
E

D
2

E
R

R
_

L
E

D
3

E
R

R
_

L
E

D
4

35

35

1

TP7

TP8

1

1

TP9

TP10

1

1

TP11

Aditya Prayoga
Gauthier Provost

A1
A2
A3

B0

B2
B3

Y0

B1

A0

G
A/B

Y1
Y2
Y3

GND

VCC

GND1

U30

1
7

1
6

8

12
9
7

1
15

2

6

4

13
10

3

14
11
5

CBTLV3257

B1

S

A
VCC

GND

B2

U32

1

2
5

4

6

3

1G3157

D.Sidorovich

CS
SO

SI
WP

SCK

HOLDVCC

GND

U26

4

8 7

6

3
5

2
1

W25X20CLUXIG

X1

31

2 4

25MHz

SJK

C136
12pF

C137
12pF

R316
10k

SATA_SPI_FLSH
SATA_SPI_FLSH

30

BAT54
D45

R310
1k

Close to Flash

P8

2-Pin Header

1

2
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A

B

C

D
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S_RXP0
S_RXN0

S_TXP0
S_TXN0

S_RXP1
S_RXN1

S_TXP1
S_TXN1

S_RXP2
S_RXN2

S_TXP2
S_TXN2

S_RXP3
S_RXN3

S_TXP3
S_TXN3

S_RXP4
S_RXN4

S_TXP4
S_TXN4

S_REXT

DGND

U28
JMB585-QH

57
73
74

71
70

67
68

64
65

55
56

53
52

49
47

50

46

43
44

41
40

R300
12k

10nF
C394
C393

10nF
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A0P
A0N

A1P
A1N

B0P
B0N

B1P
B1N

C0P
C0N

C1P
C1N

SEL
SD

V
D

D
_

1
V

D
D

_
2

V
D

D
_

3

G
N

D
_

1
G

N
D

_
2

G
N

D
_

3
G

N
D

_
T

P

U10

2
1

2
0

1
1 5

1
0 6 1

2
9

12
13

14
15

16
17

18
19

8
7

4
3

NL3HS3124AMNTWG

C392
10nFC391
10nF

C455
10nFC454
10nF

C453
10nFC452
10nF

C550
10nFC549
10nF

C548
10nFC547
10nF

C568
10nFC567
10nF

C566
10nFC565
10nF

10nF
C365

10nF
C364

10nF
C355

10nF
C354

DGND
DGND

C
o
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y
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g

h
t 

(c
) 

2
0

2
0
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o
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o

l 
In
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o

v
a
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. 
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C41
1uF

VCCO_SATA

DGND

R88
1k

SATA_MUX_SEL

SATA_M2_BUS
SATA_M2_BUS

M2_TX_P
M2_TX_N

M2_RX_P
M2_RX_N

18

SATA Connectors

C53
0.1uF

C68
0.1uF

Aditya Prayoga
Gauthier Provost

S
_

T
X

0
_

P
S

_
T

X
0

_
N

S
_

R
X

0
_

N
S

_
R

X
0

_
P

S_TX1_P
S_TX1_N

S_RX1_N
S_RX1_P

S_TX2_P
S_TX2_N

S_RX2_N
S_RX2_P

S_TX3_P
S_TX3_N

S_RX3_N
S_RX3_P

S_TX4_P
S_TX4_N

S_RX4_N
S_RX4_P

M_TX0_P
M_TX0_N

M_RX0_N
M_RX0_P

S_TX1C_P
S_TX1C_N

S_RX1C_N
S_RX1C_P

S_TX2C_P
S_TX2C_N

S_RX2C_N
S_RX2C_P

S_TX3C_P
S_TX3C_N

S_RX3C_N
S_RX3C_P

S_TX4C_P
S_TX4C_N

S_RX4C_N
S_RX4C_P

M_TX0C_P
M_TX0C_N

M_RX0C_N
M_RX0C_P

D.Sidorovich

SATA_MUX_SEL18

TX+
GND1

TX-
GND2
RX-
RX+
GND3

J4

7
6
5
4
3

1
2

47155-4001
SATA

TX+
GND1

TX-
GND2
RX-
RX+
GND3

J5

7
6
5
4
3

1
2

47155-4001
SATA

TX+
GND1

TX-
GND2
RX-
RX+
GND3

J6

7
6
5
4
3

1
2

47155-4001
SATA

TX+
GND1

TX-
GND2
RX-
RX+
GND3

J7

7
6
5
4
3

1
2

47155-4001
SATA

TX+
GND1

TX-
GND2
RX-
RX+
GND3

J3

7
6
5
4
3

1
2

47155-4001
SATA

SJK



1 2 3 4 5 6 7 8 9 10

A

B

C

D

E

F

G

H

I

J

REVSIZE DWG NO

SHEET

A4
ofDRAWN BY

CHECKED BY

Variant

05/10/202037

Helios64 NAS 1.2sata_m2

18 C
o

p
y
ri
g

h
t 

(c
) 

2
0

2
0

 K
o

b
o

l 
In

n
o

v
a

ti
o

n
s
 P

te
. 

L
td

.

DGND

VIN

G
N

D

EN
LX
BS

FB/OUT

DGND

V_5V_HDD
V_3V3_M2_SATA

SATA M.2 3V3 Power

5

2

4
6
1
3

SY8113BADC
U9

10A

FB2

50

M2_PWR_EN
M2_PWR_EN

V_3V3_M2_SATA

R72
10k

DGND

SATA_M2_BUS

SATA_M2_BUS

C336
10nFC335
10nF

C334
10nF
10nF

C333

M2_RX_P
M2_RX_N

M2_TX_N
M2_TX_P

DGND

DGND

R2

100k

WPM3407
Q1

330
R1

17

18

M.2 SATA

M.2 Connector

Sleep Disable

C19
0.1uF

C44

0.1uF
C18
22uF

C17
10uF

C11
10uF

C52
10uF

CR8

Device Activity
Green LED

1

8
910

11

2

20
2122
2324
2526
2728
29

3

30
3132
3334
3536
3738
39

4

40
4142
4344
4546
4748
49

5

50
5152
5354
5556
5758
59

6

60
6162
6364
6566
6768
69

7

70
7172
7374
75

SHIELD1
SHIELD2

B-Key

J2

77
76

75
74 73
72 71
70

7

69
68 67
66 65
64 63
62 61
60

6

59
58 57
56 55
54 53
52 51
50

5

49
48 47
46 45
44 43
42 41
40

4

39
38 37
36 35
34 33
32 31
30

3

29
28 27
26 25
24 23
22 21
20

2

11
10 9
8

1

MDT420B03001

Aditya Prayoga
Gauthier Provost

L2

3.3uH

D.Sidorovich

U714

7

43

74HC14

A1
B1
C1
D1

A2
B2
C2
D2

Y1

Y2

V
D

D
G

N
D

DGND

DGND

12

1

1
4

2

5

9

7

U4

13

3
4

10

CD4072BPW

11

C22

0.1uF

DGND

U714

7

1213

74HC14

U714

7

89

74HC14

VCCO_SATA

VCCO_SATA

SATA_MUX_SEL
SATA_MUX_SEL 17

M2_PWR_EN
M2_PWR_EN

S
A

T
A

_
C

O
N

F

S_CONF0

S_CONF1

S_CONF2

S_CONF3

S_CONF0

S_CONF1
DGND

VCCO_SATA

VCCO_SATA

DGND

DGND

VCCO_SATA

VCCO_SATA

DGND

11 10

7

14
74HC14
U7

14

7

74HC14

65

U7

S_CONF2

S_CONF3

S_CONF3
S_CONF2
S_CONF1
S_CONF0

18

USB_M2_DP
USB_M2_DN

USB_M2_DN

USB_M2_DP

DGNDDGND

USB_M2_R_DP
USB_M2_R_DN

R267
2.2R268
2.2

ESD5311N

1

D44D43
1

ESD5311N

33
33

10k

R95

SJK

TP52

C65
47pF

R93
120k

R94
27k



1 2 3 4 5 6 7 8 9 10

A

B

C

D

E

F

G

H

I

J

REVSIZE DWG NO

SHEET

A4
ofDRAWN BY

CHECKED BY

Variant

1.2Helios64 NAS

37 05/10/202019

sata_bridge_pwr

VIN

G
N

D

EN
LX
BS

FB/OUT

DGND

SATA Bridge Controller 1V25 Power

5

2

4
6
1
3

SY8113BADC
U36

R188
10k

R179
11k

VCC5V0_PERDEV

VCC1V25_SATA

VIN

G
N

DSHDN

VOUT

ADJ

DGND

5

3

2

1

AP2127K-ADJ
U21

4

1uF
C387

4.7uF
C96

VCC5V0_PERDEV

PCIE_PWR
PCIE_PWR

R128
10k

R129
31.6k

VCC3V3_SATA

SATA Bridge Controller 3V3 Power

C
o

p
y
ri
g

h
t 

(c
) 

2
0

2
0

 K
o

b
o

l 
In

n
o

v
a

ti
o

n
s
 P

te
. 

L
td

.

VCCK_1
VCCK_2
VCCK_3
VCCK_4
VCCK_5

VCCO_1
VCCO_2

P_AVDDL_1
P_AVDDL_2
P_AVDDL_3
P_AVDDL_4

S_AVDDL_1
S_AVDDL_2
S_AVDDL_3
S_AVDDL_4
S_AVDDL_5
S_AVDDL_6
S_AVDDL_7
S_AVDDL_8
S_AVDDL_9
S_AVDDL_10

XAVDDL
XAVDDH

G
N

D
_

T
P

DGND

58
61

7
7

JMB585-QH
U28

5
16
38
62
75

1
14

25
28
32
35

39
42
45
48
51
54
63
66
69
72

C490
10nF

VCC1V25_SATA

DGND

C542
10nF

C168
10nF

VCC3V3_SATA

VCC1V25_SATA

C468
10nF

VCC1V25_SATA

C469
10nF

VCC3V3_SATADGND

VCC1V25_SATA

C532
10nF

DGND
VCCO_SATA

31

1.5A

FB24

1.5A

FB23

1.5A

FB13

SATA Bridge Power

C104
0.1uF

C515
0.1uF

C514
0.1uF

C467
0.1uF

C530
0.1uF

C491
0.1uF

C444
0.1uF

C543
0.1uF

C531
0.1uF

C545
0.1uF

C169
0.1uF

C544
0.1uF

C451
0.1uF

C470
0.1uF

C445
0.1uF

C446
0.1uF

C492
0.1uF

C493
0.1uF

C546
0.1uF

C516
0.1uF

C450
0.1uF

C449
0.1uF

C448
0.1uF

C447
0.1uF

C186

0.1uF
C176
22uF

C175
10uF

C190
10uF

P_AVDDL_JMB

S_AVDLL_JMB

VCCK_JMB

XAVDDL_JMB

XAVDDH_JMB

Aditya Prayoga
Gauthier Provost

L14

3.3uH

D.Sidorovich

SJK

TP47

TP48

3A

FB27

FB26

3A

3A

FB28

C199
47pF

C105
1nF



1 2 3 4 5 6 7 8 9 10

A

B

C

D

E

F

G

H

I

J

REVSIZE DWG NO

SHEET

A4
ofDRAWN BY

CHECKED BY

Variant

06/01/202037

Helios64 NAS 1.2typec_port

20

DGND

R308
499

R305
499

DGND

C
o

p
y
ri
g

h
t 

(c
) 

2
0

2
0

 K
o

b
o

l 
In

n
o

v
a

ti
o

n
s
 P

te
. 

L
td

.

VBUS_TYPEC

DGND

R367
15k

R366
10k

TYPEC_SBU1
TYPEC_SBU2

TYPEC_SBU1_DC
TYPEC_SBU2_DC

TYPEC_TX1_P
TYPEC_TX1_N

TYPEC_RX1_P
TYPEC_RX1_N

TYPEC_TX2_P
TYPEC_TX2_N

TYPEC_RX2_P
TYPEC_RX2_N

D1+
D1-

D2+
D2-

D1ic+
D1ic-

D2ic+
D2ic-

GNDGNDi

1
2

4
5

10
9

7
6

38

ECMF4-20A42N10
L28

R387

1M

1nF
1kV

C607

CHGND

DGND

D1+
D1-

D2+
D2-

D1ic+
D1ic-

D2ic+
D2ic-

GNDGNDi

ECMF4-20A42N10
L27

8 3

6
7

9
10

5
4

2
1

DGND

VCC5V0_TYPEC0_EN

DGND

VCC5V0_USB

C328
4.7uF

VBUS_TYPEC

VBUS_TYPEC

R380
2M 2M

R378

DGND

R379
100k
100k

R377

CC1_1
CC1_2

CC2_1
CC2_2

NC1
NC2

G
N

D
T

P

VBUS

VCONN_1
VCONN_2

VDD

SCL
SDA
INT

U48

5
7
6

4

13
12

2

1
5 9

8
3

14
1

11
10

FUSB302MPX

DGND

C320
220pF

C323
220pF

VBUS_TYPEC

VCC5V0_USB

I2C4_SCL_TYPEC
I2C4_SDA_TYPEC

I2C4_SDA_TYPEC

TYPEC0_CC_INT_L

C321
1uF

DGND

IN VOUT

GND
EN OCB

U49

34

2

15

SY6280AAC

TYPEC0_CC_INT_L31

I2C4_SCL_TYPEC31
31

Type-C / USB Type-C

I2C Addr=0x22

VCC5V0_TYPEC0_EN31

SOC_TYPEC_DP
SOC_TYPEC_DP

SOC_TYPEC_DN
SOC_TYPEC_DN

TYPEC_DP

TYPEC_DN

TYPEC_DP
TYPEC_DN

21

21

21

21

TYPEC0_TX1P
TYPEC0_TX1M

TYPEC0_RX1P
TYPEC0_RX1M

TYPEC0_TX2P
TYPEC0_TX2M

TYPEC0_RX2P
TYPEC0_RX2M

TYPEC0_RCLKP
TYPEC0_RCLKM

TYPEC0_CC1
TYPEC0_CC2

TYPEC0_AUXP
TYPEC0_AUXM

TYPEC0_AUXP_PD_PU
TYPEC0_AUXM_PU_PD

TYPEC0_U3VBUSDET
TYPEC0_REXT
TYPEC0_REXT_CC

TYPEC0_AVDD_0V9_1
TYPEC0_AVDD_0V9_2

TYPEC0_AVDD_1V8

TYPEC0_AVDD_3V3

TYPEC0_DP
TYPEC0_DN

TYPEC0_ID
TYPEC0_U2VBUSDET

AH23

AK30

AH18

AH20

AK20

AL20

AG20

AB18

AH17

AG17

AG18

AG23

AL30

AD19

Y19

Y18

AA18

RK3399
U27

AL23

AK24

AK23

AD18

AE18

AL24

AL22

AK21

AK22

AL21

C512
0.1uF

C488
0.1uF

C489
0.1uF

C317
0.1uF

C554
0.1uF

C318
0.1uF

C315
0.1uFC316
0.1uF

C601
0.1uFC600
0.1uF

C322
0.1uF

C325
22uF

C327
10uF

C326
10uF

D36
5.6V

5.6V
D37

D53

ESD5311N

1

1

ESD5311N

D54

D55

ESD5311N

1

1

ESD5311N

D48

0.1uF

C324

AVDD_0V9_S0AVDD_1V8_S0

3V3_SYS_S3

3V3_SYS_S0

Aditya Prayoga
Gauthier Provost

R246
2.2R248
2.2

GND_A1
TX1+
TX1-
VBUS_A4
CC_A

GND_B1
TX2+
TX2-
VBUS_B4
CC_B
Dp_B
Dn_B
SBU_B
VBUS_B9
RX1-
RX1+
GND_B12

Dp_A
Dn_A
SBU_A
VBUS_A9
RX2-
RX2+
GND_A12

C
A

S
E

5

C
A

S
E

7
C

A
S

E
8

C
A

S
E

6

J15

C
6

C
8

C
7

C
5

A12
A11
A10
A9
A8
A7
A6

B12
B11
B10
B9
B8
B7
B6
B5
B4
B3
B2
B1

A5
A4
A3
A2
A1

TYPE-C-31-M-02
USB-TypeC

D.Sidorovich

R255
6.04k

SJK



1 2 3 4 5 6 7 8 9 10

A

B

C

D

E

F

G

H

I

J

REVSIZE DWG NO

SHEET

A4
ofDRAWN BY

CHECKED BY

Variant

05/21/202037

Helios64 NAS 1.2usb_mux_console

21

DGND

DGND

C
o

p
y
ri
g

h
t 

(c
) 

2
0

2
0

 K
o

b
o

l 
In

n
o

v
a

ti
o

n
s
 P

te
. 

L
td

.

UART2DBG_RX
UART2DBG_RX

UART2DBG_TX
UART2DBG_TX

D33

BAT54

Q57
WNM2021

R237

10k

R232
4.75k

30

30

USB / UART Console & Type-C HS MUX 2:1

FT230x_DN
FT230x_DP

DGND

DGND

1D+
1D-

2D+
2D-

G
N

D
V

C
C

OE
S

D+
D-

U46

7
8

9
6

1
0

5

4
3

2
1

TS3USB221A

20
20

SOC_TYPEC_DP

SOC_TYPEC_DN

SOC_TYPEC_DP
SOC_TYPEC_DN

20
20

TYPEC_DP

TYPEC_DN
TYPEC_DN
TYPEC_DP

Open - Console
Close - TypeC HS

DGND

C289

0.1uF

C265

0.1uF

C599

0.1uF

D32
5.6V

DGND

1.5A

FB20
VBUS_TYPEC

FT_3V3OUT

FT_3V3OUT

FT_3V3OUT

R238
47k

ILow Power Consumption - 30uA Maximum

3V0_S3

V
C

C

V
C

C
IO

3
V

3
O

U
T

USBDP
USBDM

R
E

S
E

T
#

TXD
RXD

RTS#
CTS#

CBUS0
CBUS1
CBUS2
CBUS3

G
N

D
_

1
G

N
D

_
2

G
N

D
_

3

U43

1
7

1
3 3

14
5

11
12

4
16
2

15

9

7
6

8 11
0FT230XQ

DGND

47k
R249

USB_MUX_OE
USB_MUX_OE

DGND

Q60
WNM2021

USB_MUX_HS
USB_MUX_HS31

31

BAT54

D34

Aditya Prayoga
Gauthier Provost

10k

R372

D.Sidorovich

SJK

D51
5V

5V
D52

DGND

1 RX (SoC Input)
2 TX (SoC Output)

HS Select

P13

2-Pin Header

1

2

External Console

P14

2-Pin Header

1

2



1 2 3 4 5 6 7 8 9 10

A

B

C

D

E

F

G

H

I

J

REVSIZE DWG NO

SHEET

A4
ofDRAWN BY

CHECKED BY

Variant

05/10/202037

Helios64 NAS 1.2usb3_hub_typec

22

DGND

DGND

USB3_SSTXC_P
USB3_SSTXC_N

USB3_SSRXC_P
USB3_SSRXC_N

C
o

p
y
ri
g

h
t 

(c
) 

2
0

2
0

 K
o

b
o

l 
In

n
o

v
a

ti
o

n
s
 P

te
. 

L
td

.

USB3_SSTX_P
USB3_SSTX_N

USB3_SSRX_P
USB3_SSRX_N

499
R311

499
R307

U
S

B
_

S
S

_
L

A
N

E
S

U
S

B
_

S
S

_
L

A
N

E
S

C304
C305

SSTX1+
SSTX1-
SSRX1+
SSRX1-

C300
C301

SSTX2+
SSTX2-
SSRX2+
SSRX2-

C7
C10

SSTX3+
SSTX3-
SSRX3+
SSRX3-

SSTX4+
SSTX4-
SSRX4+
SSRX4-

U
S

B
_

H
S

_
B

U
S

U
S

B
_

H
S

_
B

U
S

HSD1+
HSD1-

HSD2+
HSD2-

HSD3+
HSD3-

HSD4+
HSD4-

VIA Labs recommends to
use extra 0.33uF for RX lane
Anyway serial 0.1uF and 0.33uF
equals to 76nF - minimum allowed

2
3

;2
5

2
3

;2
5

Type-C / USB3 HUB

TYPEC1_TX1P
TYPEC1_TX1M

TYPEC1_RX1P
TYPEC1_RX1M

TYPEC1_TX2P
TYPEC1_TX2M

TYPEC1_RX2P
TYPEC1_RX2M

TYPEC1_RCLKP
TYPEC1_RCLKM

TYPEC1_CC1
TYPEC1_CC2

TYPEC1_AUXP
TYPEC1_AUXM

TYPEC1_AUXP_PD_PU
TYPEC1_AUXM_PU_PD

TYPEC1_U3VBUSDET
TYPEC1_REXT
TYPEC1_REXT_CC

TYPEC1_AVDD_0V9_1
TYPEC1_AVDD_0V9_2

TYPEC1_AVDD_1V8

TYPEC1_AVDD_3V3

TYPEC1_DP
TYPEC1_DN

TYPEC1_ID
TYPEC1_U2VBUSDET

AL26

AK26

AK25

AF21

AF25

AH21

AE21

AL25

AL28

U27

AG21

AK28

AL27

AD20

AE20

AK29

AA21

Y21

AB21

AG24

RK3399

AK27

AE24

AC19

Y22

AH24

AE26

AL29

AK31

C540
0.1uF

C526
0.1uF

C513
0.1uF

C215
0.1uFC216
0.1uF

C302
0.1uFC303
0.1uF

C298
0.1uFC299
0.1uF

C227
0.1uFC238
0.1uF

C283
0.1uFC284
0.1uF

C165
0.1uFC166
0.1uF

AVDD_0V9_S0AVDD_1V8_S03V3_SYS_S0

Aditya Prayoga
Gauthier Provost

SSTX0+
SSTX0-

SSRX0+
SSRX0-

SSTX1+
SSTX1-
SSRX1+
SSRX1-

SSTX2+
SSTX2-
SSRX2+
SSRX2-

SSTX3+
SSTX3-
SSRX3+
SSRX3-

SSTX4+
SSTX4-
SSRX4+
SSRX4-

U41

14
13
11
10

63
62
60
59

72
71
69
68

5
4
2
1

50
51

47
48

VL815-Q7

HSD0+
HSD0-

HSD1+
HSD1-

HSD2+
HSD2-

HSD3+
HSD3-

HSD4+
HSD4-

U41

17
16

66
65

75
74

8
7

54
53

VL815-Q7

0.33uF
0.33uF

0.33uF
0.33uF

0.33uF
0.33uF

TYPEC1D_P
TYPEC1D_N

D.Sidorovich

SJK



1 2 3 4 5 6 7 8 9 10

A

B

C

D

E

F

G

H

I

J

REVSIZE DWG NO

SHEET

A4
ofDRAWN BY

CHECKED BY

Variant

Helios64 NAS

37 06/01/2020

1.2usb3_hub_ports

23

DGND

CHGND

DGND

VCC5V0_USB

DGND

VCC5V0_USB

DGND

DGND

1M

R388

C609

1kV
1nF

1uF
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FB19

3A
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USB_SS_LANES

USB_HS_BUS

D1+
D1-

D2+
D2-

D1ic+
D1ic-

D2ic+
D2ic-

GNDGNDi

L26

8 3

6
7

9
10
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ECMF4-20A42N10

2
1
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5

10
9

6

3
7
8

ECMF4-20A42N10
L25

D1+
D1-

D2+
D2-
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D2ic+
D2ic-

GNDGNDi

L1
ECMF4-20A42N10

8
7

3

6
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2

D1+
D1-

D2+
D2-

D1ic+
D1ic-

D2ic+
D2ic-

GNDGNDi

USB_SS_LANES

USB_HS_BUS

HSD1-
HSD1+

HSD2-
HSD2+

HSD3-
HSD3+

SSTX1+
SSTX1-

SSRX1+
SSRX1-

SSTX2+
SSTX2-

SSRX2+
SSRX2-

SSRX3+
SSRX3-

SSTX3+
SSTX3-

DGND

25;22

25;22

USB3 Stacked Ports

CHGND
1M

R256
1nF

C330

1kV

C306
0.1uF

C288
0.1uF

C4
0.1uF

10k

R230

10k
R363

DC3V3_USB

DC3V3_USB

10k
R368

DC3V3_USB

10k
R228

C311
47uF

C310
47uF

C309
47uF

C308
47uF

C6
47uF

C5
47uF

IN VOUT

GND
EN OCB

DGND

IN VOUT

GND
EN OCB

DGND

IN VOUT

GND
EN OCB

5 1

2

4 3

U45
SY6280AAC

5 1

2

4 3

SY6280AAC
U44

U1

5 1
2

4 3

SY6280AAC

VCC5V0_USB

1 2

ESD5311N

D49

D50

ESD5311N

1 2

ESD5311N

D46
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D47
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D39
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D38
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T
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BOT_D-
BOT_D+
BOT_GND

BOT_SSRX-
BOT_SSRX+
BOT_GND_DR
BOT_SSTX-
BOT_SSTX+

TOP-VCC
TOP_D-
TOP_D+
TOP_GND

TOP_SSRX-
TOP_SSRX+
TOP_GND_DR
TOP_SSTX-
TOP_SSTX+

J13

18
17
16
15
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8
7
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4
3
2

2
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2
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1

0484060003

USB3.0 Stacked
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USBOC1
USBPE1

GPIA
GPOA

NC5
GPOC

GPIB
GPOB

U41

28
27

42
41

19
18

26
25

VL815-Q7

DGND
1

TP22

1

TP23

DGND

10k
R235

10k
R221

1

TP24

D.Sidorovich

VBUS

D-

D+

GND

RX-

RX+

GDRAIN

TX-

TX+
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9
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6
5

1
1

1
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USB3A

7.5k
R243

7.5k
R236

7.5k
R27
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DGND

Q56

D

G

S

WPM3407

L18

4.7uH

VCC5V0_PERDEV

FB17

3A

DGND

VCC5V0_USB

R229
4.75k

R222
10k

DGND

10k
R245

100k
R244

R214
2M

DGND

USB3_EN
USB3_EN

USB_VBUSDET

DGND

DC1V1_USB

DC3V3_USB

C243
4.7uF

DGND

4.75k
R364R203

6.04k

DGND

R185
10k

DC3V3_USB
TP1

1 1

TP2

DGND

DC3V3_USB

R204
10k 10k

R209

31

USB3 HUB Power

C219
0.1uF

C250
0.1uF

C252
0.1uF

C214
0.1uF

C280
0.1uF

C262
0.1uF

C241
0.1uF

C254
0.1uF

C282
0.1uF

C285
0.1uF

C217
0.1uF

C307
0.1uF

C228
0.1uF

C264
0.1uF

C213
0.1uF

C286
0.1uF

C263
0.1uF

C242
0.1uF

C253
0.1uF

C249
0.1uF

C239
0.1uF

C218
0.1uF

C281
0.1uF

C195
10uF

C257
10uF

C224
10uF

C287
10uF
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Gauthier Provost
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VCCD_1

VCCD_2
VCCD_3
VCCD_4

VCC11_1
VCC11_2
VCC11_3
VCC11_4
VCC11_5

VCC11M

VCC33D_1
VCC33D_2

VCC33_1
VCC33_2
VCC33_3
VCC33_4
VCC33_5

VCC33M

VCC5I LX

VCC11FB
VCC5LDO

VCC33O

U41

21
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40

3938

58

73
64
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43
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76

70
61
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67
46
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9

7
7

VL815-Q7

SSXI
SSXO

SSREXT
TESTEN

GPIO1/SMDAT
GPIO2/SMCLK

GPIOA
GPIOB
EXTPWRON
RESET#

NC4
NC3
NC2
NC1

VBUSDET

U41

45

32
33
34
35

24
44
30
31

36
37

23
57

56
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VL815-Q7

D.Sidorovich

X3
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12pF

C223
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332k
R223

DC3V3_USB

R224
47k
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D1+
D1-

D2+
D2-

D1ic+
D1ic-

D2ic+
D2ic-

GNDGNDi
3
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7
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ECMF4-20A42N10
L23

8

D1+
D1-

D2+
D2-

D1ic+
D1ic-

D2ic+
D2ic-

GNDGNDi
3

6
7

9
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ECMF4-20A42N10
L24

8

1M

R389

C610

1kV
1nF

1uF

C294

DGND

DI

VCC

GND

CLK
CS

DO

ORG

NC

U37

7

6
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3

93LC66BT

DGND

R183
4.75k

DGND

USB_SS_LANES

USB_HS_BUS

USB_SS_LANES

USB_HS_BUS

HSD4+
HSD4-

SSRX4+
SSRX4-
SSTX4+
SSTX4-

Super Speed Crossed Lanes

ULAN_LINK_LED

ULAN_ACT_LED

23;22

23;22

USB3 to 1.0/2.5 GbE LAN

DGND

CHGND DGND

C295

0.1uF

C192

0.1uF

C205
0.1uFC206
0.1uF

U2DP
U2DM

U3SSRXP
U3SSRXN

U3SSTXP
U3SSTXN

SPISCK_EESK_LED1_GPIO3

SPICSB_GPIO5

SPIDI_EEDI/SDA_LED3_GPIO7
SPIDO_EEDO_LED2_GPIO6

LANWAKEB

EECS/SCL_GPIO4

CK25_XTAL
CKXTAL1
CKXTAL2

POW_EXT_SWR
POW_MODE1

SCANM

MDIP0
MDIN0
MDIP1
MDIN1
MDIP2
MDIN2
MDIP3
MDIN3

LED0_GPIO2

GPI

GPIO0
GPIO1

SDA_GPIO8
SCL

NC_1
NC_2
NC_3

U40

75
74
46
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30
29

47
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24
16
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9
8

88
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69
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67

78
79
76

36

43

38
39

37

32

58
59

62
61

52
51

RTL8156-CG

R357
4.75k

VDD33

R361
4.75k

DGND

USBLAN_0V9_EN
USBLAN_0V9_EN

TP6

LAN_WAKE#
LAN_WAKE#

VDD33

VDD33

R227
4.75k
4.75k

R226

TP12

TP13 TP14

ULAN_LINK_LED
ULAN_LINK_LED

ULAN_LINK_LED

TP15

27;29

25

25

26

LED_Y_N
LED_Y_P

TRD1+

TRD1-

TRD2+

TRD2-

TRD3+

TRD3-

TRD4+

TRD4-
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LED_G_P
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CT2
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VDD33

D.Sidorovich
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VIN
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N
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EN
LX
BS

FB/OUT

DGND

VCC5V0_PERDEV

VIN
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VOUT
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DGND

SY8113BADC
U34
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R189

4.75k

USB3 / LAN Power

C557
0.1uF

C187

0.1uF C189
10uF

C177
10uF

C188
10uF

AVDD33_1
AVDD33_2
AVDD33_3
AVDD33_4
AVDD33_5

AVDD25_1
AVDD25_2
AVDD25_3
AVDD25_4
AVDD25_5

AVDD18_1
AVDD18_2
AVDD18_3
AVDD18_4
AVDD18_5

AVDD18_LDO_OUT_1
AVDD18_LDO_OUT_2
AVDD18_LDO_OUT_3
AVDD18_LDO_OUT_4
AVDD18_LDO_OUT_5
AVDD18_LDO_OUT_6
AVDD18_LDO_OUT_7
AVDD18_LDO_OUT_8
AVDD18_LDO_OUT_9

AVDD09_1
AVDD09_2
AVDD09_3
AVDD09_4
AVDD09_5

U3VDD09_1
U3VDD09_2
U3VDD09_3

U2VDD33

U2VDD18

U2VDD09

DVDD33_1
DVDD33_2

DVDD18_1
DVDD18_2
DVDD18_3

DVDD09_1
DVDD09_2
DVDD09_3
DVDD09_4
DVDD09_5
DVDD09_6

DVDD3318_1
DVDD3318_2

DVDD25_UPS

DVDD18_UPS
DVDD09_UPS

GND
TP
RSET

U40

82
89
60

64
65

66

45
41

73
72
49
48
44
33

70
50
35

71
34

53

55

54

63
57
56

80
23
17
7
1

85
77
27
22
18
13
11
6
2

81
21
19
5
3

86
83
26
14
10

84
28
20
12
4

RTL8156-CG

C273
1uF

DGND

R213
2.49k

C203
1uF

1uF
C275C277

1uF1uF
C248

C261
1uF1uF

C279C296
1uF1uF

C297

DGND

1uF
C235

AVDD18_LDO_OUT

C272
1uF1uF

C276C247
1uF1uF

C278
1uF
C274

C240
0.1uF

C209
0.1uF

VDD33

C596
2.2uF

C590
2.2uF

C592
2.2uF

C576
2.2uF

C593
2.2uF

VDD25

0.1uF
C201

C581
2.2uF

C582
2.2uF

C583
2.2uF

C588
2.2uF

C579
2.2uF

VDD18

0.1uF
C237

0.1uF
C211

0.1uF
C225

0.1uF
C236

DGND

C597
2.2uF

C591
2.2uF

C585
2.2uF

C589
2.2uF

C587
2.2uF

C575
2.2uF

C595
2.2uF

C571
2.2uF

C586
2.2uF

C578
2.2uF

0.1uF
C210

DGND

C580
2.2uF

VDD09

12k
R177

R184
6.04k

VDD09

15k
R181

VDD25

DGND

DGND

C37
10uF

R69

100k
R70
1k

1V8_SYS_S3 VDD18

10nF

C28

VDD18

R176
120k

VDD33

VDD33

R180
47k

DGND

DGND

C36
10uF

R67

100k
R68
1k

10nF

C27
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WNM2021
Q27
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VDD333V3_SYS_S3
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WNM2021
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C212
0.1uF

C208
0.1uF

C202
0.1uF

C226
0.1uF

C207
0.1uF0.1uF

C204
0.1uF
C234

D30

BAT54

USBLAN_0V9_EN
USBLAN_0V9_EN
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VCC5V0_PERDEV

Q32
WNM2021

D

G

S

DGND

R73
10k

3V3_SYS_S3
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Gauthier Provost

L15

3.3uH

D.Sidorovich

SJK

TP49

TP50
VDD09

C193
47pF

C191
1nF

WNM2021
Q28

S

G

D

WNM2021
Q30

S

G

D
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27

22

34

32
33

24

18
17
16

23

15

19

27

25

20 6

4
5

9
10

7

1
2

U42
RTL8211F-CG

26

36
35

12

37

14

U42

31

39

13

RTL8211F-CG

4.75k
R219R215

4.75k4.75k
R220

R218
4.75k 4.75k

R217

F24

H23

E30

RK3399
U27

G24

H22

G26

F25

B27

D27

E28

J22

J23

F23

C27

E25

D26

G23

E26

F27

E29

R231
2.49k

C271
0.1uF

R233
4.75k

R225

22

R335
22
22

R323

22
R324

22
R329

22
R336

22
R315

VCCIO_PHY_S3

VCCIO_PHY_S3

4.75k
R208

4.75k
R210

4.75k
R212

4.75k
R211

R234
1.5k

R200
4.75kR201
4.75kR207
4.75kR202
4.75k

R205
4.75k
4.75k

R206
R198

4.75k
4.75k

R199

1M

R390

0.1uF

C291

C292

1uF

ECMF4-20A42N10
L21

8 3
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MDIP0
MDIN0
MDIP1
MDIN1
MDIP2
MDIN2
MDIP3
MDIN3

LED0/CFG_EXT
LED1/CFG_LDO0
LED2/CFG_LDO1

TXC

TXD0
TXD1
TXD2
TXD3

TXCTL

RXC/PHYAD1

RXD0/RXDLY
RXD1/TXDLY
RXD2
RXD3/PHYAD0

RXCTL/PHYAD2

XTAL_IN
XTAL_OUT/EXT_CLKCLKOUT

PHYRSTB RSET

MDC
MDIO

INTB/PMEB

DGND

VCC33_LAN

GPIO3_A0/MAC_TXD2/SPI4_RXD
GPIO3_A1/MAC_TXD3/SPI4_TXD

GPIO3_A2/MAC_RXD2/SPI4_CLK
GPIO3_A3/MAC_RXD3/SPI4_CSN0

GPIO3_A4/MAC_TXD0/SPI0_RXD
GPIO3_A5/MAC_TXD1/SPI0_TXD

GPIO3_A6/MAC_RXD0/SPI0_CLK
GPIO3_A7/MAC_RXD1/SPI0_CSN0

GPIO3_B0/MAC_MDC/SPI0_CSN1

GPIO3_B1/MAC_RXDV

GPIO3_B2/MAC_RXER/I2C5_SDA

GPIO3_B3/MAC_CLK/I2C5_SCL

GPIO3_B4/MAC_TXEN/UART1_RX

GPIO3_B5/MAC_MDIO/UART1_TX

GPIO3_B6/MAC_RXCLK/UART3_RX

GPIO3_B7/MAC_CRS/UART3_TX/CIF_CLKOUTB

GPIO3_C0/MAC_COL/UART3_CTSN/SPDIF_TX

GPIO3_C1/MAC_TXCLK/UART3_RTSN

APIO1_VDDPST
APIO1_VDD

DGND

DGND

VCC33_LAN

DGND

DGND

VCC33_LAN

DGND

D1+
D1-

D2+
D2-

D1ic+
D1ic-

D2ic+
D2ic-

GNDGNDi

D1+
D1-

D2+
D2-

D1ic+
D1ic-

D2ic+
D2ic-

GNDGNDi

DGND

GMAC_MDIO

GMAC_MDIO

GMAC_MDC

GMAC_MDC

GMAC_CLK

GMAC_CLK

GPHY_RST#

GPHY_RST#

RGMII_TXD0 RGMII_TXD0

RGMII_TXD0

RGMII_TXCTL RGMII_TXCTL
RGMII_TXC RGMII_TXC
RGMII_TXD3 RGMII_TXD3

RGMII_TXD3

RGMII_TXD2 RGMII_TXD2

RGMII_TXD2

RGMII_TXD1 RGMII_TXD1

RGMII_TXD1

RGMII_RXD3 RGMII_RXD3

RGMII_RXD3

RGMII_RXD0 RGMII_RXD0

RGMII_RXD0

RGMII_RXD0

RGMII_RXD1 RGMII_RXD1

RGMII_RXD1

RGMII_RXD1

RGMII_RXD2 RGMII_RXD2

RGMII_RXD2

RGMII_RXC RGMII_RXC

RGMII_RXC

RGMII_RXCTL RGMII_RXCTL

RGMII_RXCTL
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1V8_SYS_S3

R216
4.75k

25;29
LAN_WAKE#

LAN_WAKE#

LED_Y_N
LED_Y_P

TRD1+

TRD1-

TRD2+

TRD2-

TRD3+

TRD3-

TRD4+

TRD4-

LED_G_N
LED_G_P
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6
5

16
15

11
12

10

9

8

7

4

3

2

1

14
13

YKSD-8021ANL

RJ45-2.5G Magnetic

Aditya Prayoga
Gauthier Provost

R_MDI0_P
R_MDI0_N
R_MDI1_P
R_MDI1_N
R_MDI2_P
R_MDI2_N
R_MDI3_P
R_MDI3_N

R_TRD1_P

R_TRD1_N

R_TRD2_P

R_TRD2_N

R_TRD3_P

R_TRD3_N

R_TRD4_P

R_TRD4_N
0201
0.1uF
C535

D.Sidorovich

0201

C519
0.1uF

DGND

X5

31

2 4

25MHz

SJK

C246
12pF

C290
12pF

R239
499

R240

499
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A

B

C

D

E

F

G

H

I

J

DGND

DGND

DGND

VCC33_LAN

DVDD33

AVDD33_1
AVDD33_2

DVDD_RG

DVDD10

AVDD10_1
AVDD10_2
AVDD10_3

G
N

D

REG_OUT
4.7uF
C259

C293
4.7uF

4.7uF
C221C222

1uF

L19

2.2uH
C198
4.7uF

29

11
40

28

21

3
8

38

4
1

30

RTL8211F-CG
U42

REVSIZE DWG NO

SHEET

A4
ofDRAWN BY

CHECKED BY

Variant
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Helios64 NAS 1.2rgmii_lan_pwr
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1Gbe Phy Power

C267
0.1uF

C270
0.1uF

C230
0.1uF

C231
0.1uF

C197
0.1uF

C269
0.1uF

C232
0.1uF

C260
0.1uF

C268
0.1uF

DVDD_RTL

FB18

1.5A

FB14

1.5A

VCCIO_PHY_S3

3V3_SYS_S3

Aditya Prayoga
Gauthier Provost
D.Sidorovich

SJK

TP51
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SoC PMU Controller

Don't short
without reason!

35;6

8

6

Helios64 NAS

05/16/2020

1.2soc_pmuc

29 37

AD23

RK3399

U28

V30

W31

U30

V26

P24

R24

T24

U25

U27

U31

R29

P
1

7

T30

Y31

N24

V31

Y30

AA25

V27

Y
2

9

R17

P25

V28

P18

0201

C551
0.1uF

22
R173

1M

R172

6

6

3V3_SYS_S3

25;27

14

0201
0.1uF
C523

1V8_S3

0201
0.1uF
C538C537

0.1uF
0201

AVDD_0V9_S0

0201
0.1uF
C525

AVDD_1V8_S0

C484
1uF

C529
0.1uF
0201

1k
R339

35
35

330
R12

330
R17

R6

330

34

35

BAT54

D11

BAT54

D204.75k
R331

1V8_S3

R9
4.75k

R37
100k

C16

10uF

3V3_SYS_S3

35

REVSIZE DWG NO

SHEET

A4
ofDRAWN BY

CHECKED BY

Variant

NPOR

XIN_OSC
XOUT_OSC

A
V

S
S

_
4

8PLL_AVDD_0V9
PLL_AVDD_1V8

P
L

L
_

A
V

S
S

EFUSE

GPIO0_A0/TEST_CLKOUT0/CLK32K_IN
GPIO0_A1/DDRIO_PWROFF/TCPD_CCDB_EN

GPIO0_A2/WIFI_26MHZ
GPIO0_A3/SDIO0_WRPT

GPIO0_A4/SDIO0_INTN
GPIO0_A5/EMMC_PWRON

GPIO0_A6/PWM3A_IR
GPIO0_A7/SDMMC0_DET

GPIO0_B0/SDMMC0_WRPT/TEST_CLKOUT2
GPIO0_B1/PMUIO2_VOLSEL

GPIO0_B2
GPIO0_B3

GPIO0_B4/TCPD_VBUS_BDIS
GPIO0_B5/TCPD_VBUS_FDIS-SRC3

PMUIO1_VDD_1V8
PMU_VDD_0V9

PMU_VDD_1V8

u
u
d
d
d

u
d

u

u

d
d
d
d

DGND

DGND

DGND

DGND

DGND

DGND

DGND

DGND

RESET_L

SDMMC0_PWR_H

PMIC_INT_L

PWR_KEY_L

RTC_CLK0_SOC

LAN_WAKE#

SDMMC0_DET_L

SYS_RED_LED

SYS_GRN_LED

EXP16_INT#

USR1_SWITCH

PWR_LED

RTC_CLK0_SOC

RESET_L

SDMMC0_PWR_H

SDMMC0_DET_L

PMIC_INT_L

PWR_KEY_L

EXP16_INT#
LAN_WAKE#

USR1_SWITCH

SYS_GRN_LED
SYS_RED_LED

PWR_LED

0V9_S3

1V8_SYS_S0

DGND

0.1uF
C556

VCC12V_DCIN

PWR_LED_OFF

VCC12V_DCIN_GOOD

SYS_GRN_LED_ON
SYS_RED_LED_ON

3V3_SYS_S3

DGND

35
35

330
R13
R10

330

NETW_ACT_LED
USB3_ACT_LED

USB3_ACT_LED

NETW_ACT_LED

NETW_ACT_LED_ON

USB3_ACT_LED_ON

CR4

Blue LED
Power Status

R330
4.75k4.75k

R344

Aditya Prayoga
Gauthier Provost

DGND

Green LED
System Status

CR6 CR7
Red LED
System Error

D.Sidorovich

X2

31

2 4

24MHz

SJK

USR1_SWITCH#

PMIC_INT#

C183
12pF 12pF

C182

R38

100k

R11
18k

R14
4.75k

WNM2021
Q5

S

G

D

WNM2021
Q7

S

G

D

WNM2021
Q8

S

G

D

WNM2021
Q9

S

G

D

WNM2021
Q24

S

G

D

WNM2021
Q25

S

G

D

1V8_S3

R327
31.6k

D25
3V

R328
4.75k

eFuse Power

P9

2-Pin Header

1

2

R5

1.5k
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Board Revision ID

SoC Recovery / Peripheral Buses / HDD LED / Board ID

1V8_SYS_S0

1V8_SYS_S0

1V8_SYS_S0

D41
5V

Helios64 NAS

3730

soc_adc_rec_io 1.2

RK3399
U27

AG26

AH26

AG25

AG28

AH27

AC24

0201

C528
0.1uF

0.1uF
C553

0201

R164
10k

H29

F29

H27

G30

H28

G31

H25

H30

F28

F30

U27
RK3399

H24

H31

F31

J24

K23

AG6

AL2

AF5

AK2

AJ4

AK4

AH3

AK3

AH5

AJ3

AE6

AK1

AL3

AD7

RK3399
U27

AG4

AC8

AC9

21
21

0.1uF
0201

C413

C424

0201
0.1uF

3V0_S3

10k
R297

36
36

36
36

C534

0201
0.1uF

35
35
35
35

35
35

16

35

16

34
34

10k
R299

10k
R298

10k
R292

10k
R294

3V0_S3

3V3_SYS_S3

REVSIZE DWG NO

SHEET

A4
ofDRAWN BY

CHECKED BY

Variant

ADC_IN0
ADC_IN1
ADC_IN2
ADC_IN3
ADC_IN4

ADC_AVDD

DGND

DGND

GPIO2_A0/VOP_D0/CIF_D0/I2C2_SDA
GPIO2_A1/VOP_D1/CIF_D1/I2C2_SCL

GPIO2_A2/VOP_D2/CIF_D2
GPIO2_A3/VOP_D3/CIF_D3
GPIO2_A4/VOP_D4/CIF_D4
GPIO2_A5/VOP_D5/CIF_D5
GPIO2_A6/VOP_D6/CIF_D6

GPIO2_A7/VOP_D7/CIF_D7/I2C7_SDA

GPIO2_B0/VOP_CLK/CIF_VSYNC/I2C7_SCL
GPIO2_B1/SPI2_RXD/CIF_HREF/I2C6_SDA
GPIO2_B2/SPI2_TXD/CIF_CLKIN/I2C6_SCL

GPIO2_B3/SPI2_CLK/VOP_DEN/CIF_CLKOUTA
GPIO2_B4/SPI2_CSN0

APIO2_VDDPST
APIO2_VDD

u
u
d
d
d
d
d
u

u
u
u
u
u

GPIO4_C0/I2C3_SDA/UART2B_RX
GPIO4_C1/I2C3_SCL/UART2B_TX

GPIO4_C2/PWM0/VOP0_PWM/VOP1_PWM
GPIO4_C3/UART2C_RX
GPIO4_C4/UART2C_TX

GPIO4_C5/SPDIF_TX
GPIO4_C6/PWM1

GPIO4_C7/HDMI_CECINOUT/EDP_H/OTPLUG

GPIO4_D0/PCIE_CLKREQNB
GPIO4_D1/DP_HOTPLUG

GPIO4_D2
GPIO4_D3
GPIO4_D4
GPIO4_D5
GPIO4_D6

APIO4_VDDPST
APIO4_VDD

u
u
d
u
u
d
d
u

u
d
d
d
d
d
d

DGND

DGND

DGND

DGND

UART2DBG_TX

UART2DBG_RX

FAN1_SENSE

FAN1_PWM

FAN2_PWM

FAN2_SENSE

SPI2_RXD

SPI2_TXD

SPI2_CLK

SPI2_CSN0

I2C7_SCL

I2C7_SDA

SATA_ERR_BUS

HDD_LED

SATA_ACT_BUS

I2C2_SCL_TEMP_EXP

I2C2_SDA_TEMP_EXP

SATA_ACT4

SATA_ACT3

SATA_ACT2

SATA_ACT1

SATA_ACT0

UART2DBG_RX

HDD_LED

UART2DBG_TX

SATA_ACT_LED

I2C2_SDA_TEMP_EXP
I2C2_SCL_TEMP_EXP

I2C7_SCL

I2C7_SDA

SPI2_RXD
SPI2_TXD
SPI2_CLK
SPI2_CSN0

SATA_ERR0
SATA_ERR1

SATA_ERR3
SATA_ERR4

SATA_ERR2

FAN1_SENSE

FAN2_SENSE
FAN2_PWM

FAN1_PWM

SATA_ERR_BUS

SATA_ACT_BUS
1V5_S3

1V8_S3

1V8_S3

VCC12V_DCIN

DGND

73.2k
R322

Output, V

1.18
1.31
1.45 

Input, V

10.8
12.0
13.2

DGND

BUZZER
BUZZER

BUZZER_ON

35

35USR2_SWITCH
USR2_SWITCH

6AUTO_ON_EN
AUTO_ON_EN

R7

330

DGND

VCC_STBY

DGND

DGND

AUTO_ON_EN_D
AUTO_ON_EN_CLK

0.1uF

C141

10k
R153

10k
R154

Recovery

SW2

M2M1

1 2

D

CLK

Q

GND

VCC

U23 5
3

4

2

1

SN74LVC1G79DCKR

Aditya Prayoga
Gauthier Provost

CR5
Blue LED
HDD Status

D.Sidorovich

0.1uF
C497

18k
R321

1.8V

DGND

VBAT
VBAT

1V8_S3

DGND

18k
R343

1nF
C559

C552
1nF

332k

R320

Output, V

0.92
1.1 

Input, V

7.0
8.4

9

SJK

C164
1nF

R26

22

R63
2.49k

R64
2.49k

R269
2.49k

R270
2.49k

R168

47k
R169
200k

WNM2021
Q6

S

G

D

WNM2021
Q20

S

G

D

BAT54

D14

D12

BAT54

D13

BAT54

D17

BAT54

BAT54

D16
BAT54

D15

10k
R36

05/16/2020

SATA_SPI_FLSH

SATA_SPI_FLSH 16

R319
100k

R312
100k

TP57 TP58

R8
1.5k
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Power Control / Over Temperature Protection / SoC SPI

3V0_S3

D23

BAT54

3V0_S3

0201

C521
0.1uF

20

8;6

8

20

R145
10k

R147
10k

R146

27k

C130
0.1uF

S

G

Q41
WPM3407

D

100k
R135 10k

R290
VCC_STBY

R27

R28

RK3399
U27

M25

M26

N30

M27

N31

M28

M29

M30

L25

M31

L26

AA24

AB24

N23

P23

M24

P30

R30

P26

P27

R31

P28

P29

P31

R25

T31

R26

0201

C522
0.1uF

05/16/202037

Helios64 NAS 1.2soc_pwrcntr_ovp

31

7

6;7
6;7

3V0_S3

7

35
35

19

5
5

20

26

20

C584
0.1uF

3V0_S3

R355
10kR351
10k

R360
10k

R352
10k

R354
10k

3V0_S3

22
R350

R338
22

DGND

DGND

VPP_OTPGPIO1_A0/ISP0-1_SHEN/TCPD_VB_SINK_EN
GPIO1_A1/ISP0-1_SHTR/TCPD_CC0_VC_EN

GPIO1_A2/ISP0-1_FLTRIN/TCPD_CC1_VC_EN
GPIO1_A3/ISP0-1_FLASHTRIGOUT
GPIO1_A4/ISP0-1_PRELIGHT_TRIG

GPIO1_A5/AP_PWROFF
GPIO1_A6/TSADC_INT

GPIO1_A7/SPI1_RXD/UART4_RX

GPIO1_B0/SPI1_TXD/UART4_TX
GPIO1_B1/SPI1_CLK/PMCU_JTAG_TCK

GPIO1_B2/SPI1_CSN0/PMCU_JTAG_TMS
GPIO1_B3/I2C4_SDA
GPIO1_B4/I2C4_SCL

GPIO1_B5
GPIO1_B6/PWM3B_IR

GPIO1_B7/SPI3_RXD/I2C0_SDA

GPIO1_C0/SPI3_TXD/I2C0_SCL
GPIO1_C1/SPI3_CLK

GPIO1_C2/SPI3_CSN0
GPIO1_C3/PWM2

GPIO1_C4/I2C8_SDA
GPIO1_C5/I2C8_SCL

GPIO1_C6/TCPD_VBUS_SOURCE0
GPIO1_C7/TCPD_VBUS_SOURCE1

GPIO1_D0/TCPD_VBUS_SOURCE2
DFTJTAG_TMS

DFTJTAG_TRSTN

PMUIO2_VDDPST
PMUIO2_VDD

d
d
d
d
d
d
z
u

u
u
u
u
u
d
d
u

u
d
u
d
u
u
d
d

d

REVSIZE DWG NO

SHEET

A4
ofDRAWN BY

CHECKED BY

Variant

DGND

DGND

VCC5V0_TYPEC0_EN

PMIC_SLEEP_H

LOG_DVS_PWM

TYPEC0_CC_INT_L

GPU_SLEEP_H

I2C0_SDA_PMIC

I2C0_SCL_PMIC

CPU_SLEEP_B_H

I2C8_SCL

I2C8_SDA

PCIE_PWR

HDD_B_ON

HDD_A_ON

I2C4_SCL_TYPEC

USB3LAN_PWR

I2C4_SDA_TYPEC

HDD_A_ON

I2C0_SCL_PMIC

I2C0_SDA_PMIC

CPU_SLEEP_B_H

GPU_SLEEP_H

LOG_DVS_PWM

PMIC_SLEEP_H

HDD_B_ON

USB3_EN

PCIE_PWR

I2C8_SCL
I2C8_SDA

TYPEC0_CC_INT_L
VCC5V0_TYPEC0_EN

OTP_OUT_H

I2C4_SDA_TYPEC
I2C4_SCL_TYPEC

USB3LAN_PWR

SOC_SI

SOC_SI

SOC_SI

SOC_SO

SOC_SO

SOC_SO
SOC_CE#

SOC_CE#

SOC_CE#

SOC_WP#

SOC_WP#

SOC_CK

SOC_CK

SOC_CK

SOC_SPI

1V5_S3

USB_MUX_HS

USB_MUX_OE

USB3_EN 24

USB_MUX_HS 21
USB_MUX_OE 21

3V0_S3

R376
4.75k

R346
0R347
0

Aditya Prayoga
Gauthier Provost

CS
SO

SI
WP

SCK

HOLD VCC

GND

U38

4

87

6

3
5

2
1

SPI-FLASH-128Mb WSON-8

TP21TP20

D.Sidorovich

R174
10k

DGND

SJK

Overtemperature
Protection Circuit

R288
2.49k

R289
2.49k

R373
2.49k

R375
2.49k

WNM2021
Q42

S

G

D

Disable SPI

P11

2-Pin Header

1

2
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Helios64 NAS 1.2soc_unused
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USIC_STROBE
USIC_DATA

USIC_AVDD_0V9
USIC_AVDD_1V2

U27
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AJ31

AJ30
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MIPI_RX0_D0P
MIPI_RX0_D0N
MIPI_RX0_D1P
MIPI_RX0_D1N

MIPI_RX0_CLKP
MIPI_RX0_CLKN

MIPI_RX0_D2P
MIPI_RX0_D2N
MIPI_RX0_D3P
MIPI_RX0_D3N

MIPI_RX0_REXT

MIPI_RX0_AVDD_1V8

U27

AB14

AF14

AL11

AK11

AL12

AK12

AL13

AK13

AL14

AK14

AL15

AK15

RK3399

MIPI_TX0_D0P
MIPI_TX0_D0N
MIPI_TX0_D1P
MIPI_TX0_D1N

MIPI_TX0_CLKP
MIPI_TX0_CLKN

MIPI_TX0_D2P
MIPI_TX0_D2N
MIPI_TX0_D3P
MIPI_TX0_D3N

MIPI_TX0_REXT

MIPI_TX0_AVDD_1V8

U27

AB12

AF12

AH9

AG9

AH11

AG11

AH12

AG12

AH14

AG14

AH15

AG15

RK3399

MIPI_TX1/RX1_D0P
MIPI_TX1/RX1_D0N
MIPI_TX1/RX1_D1P
MIPI_TX1/RX1_D1N

MIPI_TX1/RX1_CLKP
MIPI_TX1/RX1_CLKN

MIPI_TX1/RX1_D2P
MIPI_TX1/RX1_D2N
MIPI_TX1/RX1_D3P
MIPI_TX1/RX1_D3N

MIPI_TX1/RX1_REXT

MIPI_TX1/RX1_1V8A

U27

AC10

AF11

AL10

AK10

AL9

AK9

AL8

AK8

AL7

AK7

AL6

AK6

RK3399

EDP_TX0P
EDP_TX0N
EDP_TX1P
EDP_TX1N
EDP_TX2P
EDP_TX2N
EDP_TX3P
EDP_TX3N
EDP_AUXP
EDP_AUXN

EDP_DC_TP
EDP_CLK24M_IN

EDP_REXT

EDP_AVDD_0V9
EDP_AVDD_1V8_1
EDP_AVDD_1V8_2
EDP_AVSS_1
EDP_AVSS_2
EDP_AVSS_3
EDP_AVSS_4
EDP_AVSS_5
EDP_AVSS_6

U27

J21

H19

D29

C29

C28

B31

J20

J19

H20

G21

H21

G20

A28

B28

D31

D30

C31

C30

A30

B30

A29

B29

RK3399

NC_1
NC_10
NC_11

NC_2
NC_3
NC_4
NC_5
NC_6
NC_7
NC_8
NC_9

U27

AA20

AA19

AC12

AD15

AD14

AC14

AD12

AD11

AA22

AB20

AB22

RK3399

Unused SoC Peripheral

DGND

R303
10k

DGND

DGND

R301
10k

DGND

R296
10k

DGND

R314
10k

R313
10k

Aditya Prayoga
Gauthier Provost
D.Sidorovich

SJK
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Aditya Prayoga

ecc_usb2_m2

D.Sidorovich
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GPIO3_D0/I2S0_SCLK
GPIO3_D1/I2S0_LRCK_RX
GPIO3_D2/I2S0_LRCK_TX

GPIO3_D3/I2S0_SDI0
GPIO3_D4/I2S0_SDI1SDO3
GPIO3_D5/I2S0_SDI2SDO2
GPIO3_D6/I2S0_SDI3SDO1

GPIO3_D7/I2S0_SDO0
GPIO4_A0/I2S_CLK

GPIO4_A1/I2C1_SDA
GPIO4_A2/I2C1_SCL

GPIO4_A3/I2S1_SCLK
GPIO4_A4/I2S1_LRCK_RX
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ERR0_A
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ERR1_A
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ERR0_A
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ERR1_A

ERR1_B

ECC LPDDR Support and USB2.0 M.2

USB0_DP
USB0_DN

USB0_RBIAS

USB1_DP
USB1_DN

USB1_RBIAS

USB_AVDD_0V9

USB_AVDD_1V8

USB_AVDD_3V3

DGND

DGND
AA31

U24

RK3399

AA30
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Y25

AB31

AC31

V24

AC30
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R325R332
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AVDD_0V9_S0

0.1uF
C398

0.1uF
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AVDD_1V8_S0
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3V3_SYS_S0
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USB_M2_DP
USB_M2_DN

USB_M2_DN

USB_M2_DP
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I2C Expander / Temperature Sensor

1V8_SYS_S0
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3V3_SYS_S3
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EXP16_INT#

EXPANDER_BUS

I2C2_SDA_TEMP_EXP

I2C2_SCL_TEMP_EXP

EXP16_INT#

EXP_P0_2
EXP_P0_3
EXP_P0_4
EXP_P0_5
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EXP_P1_3
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1 3.3V
2 GND
3 SCL
4 SDA

1 3.3V
2 GND
3 TXD (UART)
4 RXD (UART)
5 SCL (I2C)
6 SDA (I2C)
7 MISO (SPI)
8 MOSI (SPI)
9 SCK (SPI)
10 SSEL (SPI)

01    3V3
02    5V
03    GND
04    EXP_P0_0
05    EXP_P0_1
06    EXP_P0_2
07    EXP_P0_3
08    EXP_P0_4
09    EXP_P0_5
10    EXP_P0_6
11    EXP_P0_7
12    EXP_P1_0
13    EXP_P1_1
14    EXP_P1_2
15    EXP_P1_3
16    EXP_P1_4
17    EXP_P1_5
18    EXP_P1_6
19    EXP_P1_7
20    GND

PCB Pin Headers

01    HDD LED - High Side (HS)
02    PWR LED - HS
03    GND
04    GND
05    RST Switch
06    PWR Switch
07    USR1 Switch
08    USR2 Switch
09    Network Activity LED - HS
10    USB Activity LED - HS
11    3V3
12    SYS Green LED - HS
13    SYS Red LED - HS
14    SATA 0 Activity - HS
15    SATA 0 Error - HS
16    SATA 1 Activity - HS
17    SATA 1 Error - HS
18    SATA 2 Activity - HS
19    SATA 2 Error - HS
20    SATA 3 Activity - HS
21    SATA 3 Error - HS
22    SATA 4 Activity - HS
23    SATA 4 Error - HS
24    GND

1V8_SYS_S0

1V8_SYS_S0

5V
D6

5V
D5

16

16

5V
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3V3_SYS_S3
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VCC5V0_SYS
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B4

GND

VCCA VCCB
OE

DGND

DGND
DGND

SATA_ACT_LED

SATA_ERR_LED

I2C8_SCL

I2C8_SDA

HDD_LED

UART0_RX

UART0_TX

BUZZER

SPI2_RXD

SPI2_TXD

SPI2_CLK

SPI2_CSN0

I2C7_SCL

I2C7_SDA

EXPANDER_BUS

RESET_L

PMIC_PWRON

SYS_RED_LED

SYS_GRN_LED

PWR_LED

RESET_L
PMIC_PWRON

I2C8_SCL

I2C8_SDA

HDD_LED

UART0_TX

UART0_RX

I2C7_SCL

I2C7_SDA

SPI2_RXD
SPI2_TXD
SPI2_CLK
SPI2_CSN0
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EXP_P0_6
EXP_P0_7
EXP_P1_0
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SYS_GRN_LED
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ERR_LED1
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30

30
29

USR1_SWITCH
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NETW_ACT_LED

P5

2

20

19

18

16

15

14

13

12

11

10

17

8

7

6

9

4

5

3

1

20-Pin Header

GPIO

Aditya Prayoga
Gauthier Provost
D.Sidorovich

R35

0

SJK

1V8_SYS_S0

R3
2.49k

R4
2.49k

R29
2.49k

R30
2.49k

R33
2.49k

R34
2.49k

WNM2021
Q2

WNM2021
Q3

WNM2021
Q4

WNM2021
Q21

WNM2021
Q22

WNM2021
Q23

DGND

Buzzer

P4

2-Pin Header

1

2



1 2 3 4 5 6 7 8 9 10

A

B

C

D

E

F

G

H

I

J

FAN Connectors

4 PWM
3 SENSE
2 12V
1 GND

0.1uF
C389

R110

10k

4.75k
R111

0.1uF

C93

C429
0.1uF

1

3

2
5

6

4

NLX2G07
U17

R108
4.75k

R109
4.75k

R125
4.75k

R115
4.75k

10k

R114

R113
4.75k

1

3

2
5

6

4

U18
NLX2G07

R119
4.75k

30

30

10uF
C388

10uF
C428

30

0.1uF

C94

30

4.75k
R120

3V0_S3

4.75k
R127

3V0_S3

36

1.2

37

fans_headersHelios64 NAS

05/13/2020

DGND

IN_A1

IN_A2

G
N

D
V

C
C

OUT_Y1

OUT_Y2

DGND

DGND

IN_A1

IN_A2

G
N

D
V

C
C

OUT_Y1

OUT_Y2

DGND

REVSIZE DWG NO

SHEET

A4
ofDRAWN BY

CHECKED BY

Variant

FAN1_SENSE

FAN2_PWM

FAN2_SENSE

FAN1_PWM

FAN1_SENSE

FAN2_SENSE

FAN2_PWM

FAN1_PWM

R112

4.75k

Aditya Prayoga
Gauthier Provost

C
o

p
y
ri
g

h
t 

(c
) 

2
0

2
0

 K
o

b
o

l 
In

n
o

v
a

ti
o

n
s
 P

te
. 

L
td

.

D.Sidorovich

4 PWM
3 SENSE
2 12V
1 GND

D21
3V

VCC5V0_SYS

DGND

SJK

VCC12V_DCIN_BKUP

VCC12V_DCIN_BKUP

R126

499

FAN2

P6

4-Pin Header

1

3

4

2

FAN1

P7

4-Pin Header

1

3

4

2



1 2 3 4 5 6 7 8 9 10

A

B

C

D

E

F

G

H

I

J

REVSIZE DWG NO

SHEET

A4
ofDRAWN BY

CHECKED BY

Variant

Helios64 NAS 1.2

37 37

i2c_map

05/07/2020

I2C Map

I2C 0 1 2 3 4 5 6 7 8

RK808-D

SYR837

SYR838

P1 Header

NCT75

PCA9655

FUSB302

P2 Header

Absent

0x1b

0x40

0x41

0x4c

0x20

0x22

Ext Devices

Ext Devices
Reserved

(SPI default)
Reserved

(UART default)

Reserved

Aditya Prayoga
Gauthier Provost

C
o

p
y
ri
g

h
t 

(c
) 

2
0

2
0

 K
o

b
o

l 
In

n
o

v
a

ti
o

n
s
 P

te
. 

L
td

.

D.Sidorovich

SJK


