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REVISION HISTORY

Version Date Change Description

FMA-HW01008-01 R01

2015/02/04R01 1. Copy EAP1028B-EC schematic
2. CPU change to BCM53016 (110000000211A)
3. Set the Watchdog & TPM Circuit to not on pieces

1. C37&C38 - 2041061KE100J change to 204000000316A(C SMD CER 22uF 10% 25V X5R 1206 T1.6mm LT/LF SAMSUNG)
2. 107300000025A(4Gb) change to 107300000076A (1Gb)
3. Set NAND Boot

2015/02/17R01

R01 2015/02/25 1. Remove USB Circuit and 5V convert for USB_5V

R01 2016/01/07 1. set NAND Flash page to 00 , and set ECC to 0010
2. Add Q11, R309 ; remove R313
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FMA-HW01008-01 R01

PoE 12V

PoE At 48V
TPS23754
PoE/PD

DC Input 12V/2.5A

3.3V/0.55A BCM53016
 3.3V/0.8A BCM43431+FEM
 3.3V/0.6A BCM43460
 

Internal Antenna

Internal Antenna

PoE at 48V

4V/
2.5A

4V/1.25A 5G PA 
 

2SB1188
-Q-T89R

Mini PCIe
Socket

sFLASH

USB2.0

Console
RJ45

LEDs

ANT_0

ANT_2

GPIOs

LAN

WAN

3.3V/6A

MPQ8632GL-6-Z
PWM 
Regulator

5V / 3A

MP1495DJ
3A  MPS

ANT_0

ANT_1

ANT_2

ANT_1

NAND/512MB NAND FLASH

Giga Port0

External 
Memory

Giga Port1

PCIe 2.0

SIA517DJ SIA517DJ

BROADCOMM
BCM53016

JTAG(RJ45) 

System Block Diagram

NOR FLASH/32MB

10/100/1000
LAN PORT

JTAG

UART

XMC

 

 

DDR3/256MB

3.3V/1.4A 

Reset Button

5V/0.75A 

PCIe 2.0

  LDO
3.3 to 1.5V

SW REG
 +1V0

 

BCM43431 802.11 b/g/n(2G) 
 

5V_USB2.0
2.4G PA 
 

3.3V_SYSTEM

BCM43460 802.11 ac/a/n(5G) 
 

SW REG
 +D_1V0

USB3.0

USB2.0
CONNECTOR

Mini PCIe
Socket

RJ45

RJ45

 

XMC

2.4GHz WiFi PCIE Module

5GHz WiFi PCIE Module

MP1495DJ
3A  MPS
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FMA-HW01008-01 R01

DC 12V input

12V to 3.3V

12V to 5V
Output Current = 0.75A

12V to 5V for USB

VCC5.0 = 0.807*(1+41.2k/7.86k)=5.037V

12V to 3V3
output current = 3A

12V to 5V(Reserve for PA)
Max current = 0.75 A

12V to 5V for 2.4G RF

12V to 4V
Output Current = 0.45A
Max Current = 1.5A

12V to 4.0V for 5G RF

VCC5.0 = 0.807*(1+41.2k/7.86k)=5.037V

close U22

close U24

close U9

DC12V 偵偵偵偵

close U22

VCC4.2 = 0.807*(1+31.6k/7.68k)=4.01V

dc_12V_in VCC12_DC

VCC12_DC 12V

3V3_SW_1
3V3_EN
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3V3_VCC

12V_IN_MPQ8632

3
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3V3_SW

3V3_SW
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5V_FB

5V_VCC

5V_EN

5V_2.4G_FB

5V_2.4G_VCC

5V_2.4G_EN
5V_SW1

5V_2.4G_SW1

VCC12_DC

DC12V_DET

4V_SW1

4V_FB

4V_VCC

4V_EN

12V

POE_12V
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GND

GND
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AGND_3.3V
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12V
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NO Adaptor ORing
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Vout=2.495*( 1+40.2K/10K ) 
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POWER LED

LAN LED

RESET BUTTON

WAN LED
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Green

Yellow

Yellow

Green

Green

Red

WLAN POWER Control
1:Enable(Default)
0:Disable(SETTING)

DDR TYPE Select
1:DDR3(1.5V)(SETTING)
0:DDR2(1.8V)(Default)

Enable DDR POWER Control
1:Enable(Default)
0:Disable(SETTING)

NAND PAGE SIZE[1:0]
2'b00: 2KB page with four address cycle(default)(SETTING)
2'b01: 2KB page with five address cycle
2'b10: 4KB page with five address cycle
2'b11: 8KB page with five address cycle

NAND_PAGE_SIZE[1] NAND_PAGE_SIZE[0]

Enable Hardware Forwarding
1:Enable
0:Disable(Default)(SETTING)

BOOT_DEV_SEL[1:0]
00 - SPI-NOR 1-lane@25MHz(SETTING)
01 - NAND
10 - ROM
11 - RAM

BOOT_DEV_SEL[1]
BOOT_DEV_SEL[0] USB3/PCIe Select

1:USB3 (Default)
0:PCIe(SETTING)

PCIE Port 0 Mode
1:RC Mode(Default)(SETTING)
0:EP Mode

STRAP PIN

BOOT_DEV_SEL1
BOOT_DEV_SEL0

EN_DDR_PWR_CTRL

I2C_SCLK
I2C_SDA

UART_CTS
UART_RTS

UART_TX
UART_RX

PCIE0_MODE

EN_WLAN_PWR_CTRL
USB3_PCIE_SEL

SDIO_IO2
SDIO_IO1
SDIO_IO0

SDIO_CMD
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2G_LED_WLAN
5G_LED_WLAN
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R
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O
N
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WAN_LED_100M
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WAN_LED_GIGA_G

LED_SYS_OKLED_SYS_OK_G

LAN_LED_100M

LAN_LED_GIGA

LAN_LED_100M_Y

LAN_LED_GIGA_G

EN_WLAN_PWR_CTRL DDR_TYPEEN_DDR_PWR_CTRL

NAND_PAGE_S1 NAND_PAGE_S0

HW_FWDG_EN

BOOT_DEV_SEL1
BOOT_DEV_SEL0

USB3_PCIE_SEL
PCIE0_MODE

USB_EN
WATCH_DOG

MAX6369_SET0

SDIO_IO3

DC12V_DET
GPIO7
GPIO8
GPIO9

GPIO23

POE_ATMODE
MAX6369_SET2

GPIO21
MAX6369_SET1
GPIO23

POE_ATMODE

TPM_RESET

TPM_RESET

NAND_PAGE_S1

LAN_LED_100M

NAND_PAGE_S0

LAN_LED_GIGA

HW_FWDG_EN

WAN_LED_100M

DDR_TYPE

WAN_LED_GIGA

GPIO9 GPIO8 GPIO7

GPIO21

PWR_LED_MODE
LED_SYS_OK
LAN_LED_100M
LAN_LED_GIGA
WAN_LED_100M
WAN_LED_GIGA
2G_LED5
5G_LED4

3V3

3V3_LED

3V3_LED

3V3_LED

3V3
3V33V3

3V3 3V3

3V3

3V3
3V3

3V3
3V3

3V3

3V3

3V3_LED

3V3

3V3 3V3 3V3

3V3
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3V3_LED

5V_LED

I2C_SCLK
I2C_SDA

UART_TX

UART_RTS

UART_CTS

UART_RX

WATCH_DOG

MAX6369_SET0

T2PIND

2G_LED_WLAN
5G_LED_WLAN

TPM_RESET

MAX6369_SET1

MAX6369_SET2

USB_EN

DC12V_DET

2G_LED
5G_LED
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FMA-HW01008-01 R01

USB differential impedence = 90 Ohm

60ohm3A

TPS2552DRVT EN:  ACTIVE LOW

PCIe0_TDN_AD5

CPU_PCIECLK_N R_CPU_PCIECLK_N
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PCIE2_REFCLKOUT_P
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ICE HEADER

Locate R46,R45 as closed to
Pin P19(RDAC) as possible. Net
RDAC as wide as possible.

NAND FLASH ECC TYPE SELECTION:
NAND_ECC[3:0]
0000= no ECC,16B spare,512B sector[Setting]
0001= 1-bit Hamming,16B spare,512B sector
0010= 4-bit BCH and 16B spare, 512B sector
0011= 8-bit BCH and 16B spare, 512B sector
0100= 8-bit BCH and 27B spare,512B sector
0101= 12-bit BCH and 27B spare,512B sector
0110= 24-bit BCH and 27B spare, 1KB sector
0111= 30-bit BCH and 27B spare, 1KB sector
1000= 40-bit BCH and 45B spare,1KB sector
1001-1111= Reserved

Power Management Control
More 4 seconds High: Power off by Software
Less 4 seconds High: Power off all internal
power rails
*Did not use this function

State of 1.8V regulator:
1: Enable
0: Disable(Default)(SETTING)

State of 2.5V regulator:
1: Enable
0: Disable(Default)(SETTING)

RGMII Voltage Selection
1: 1.5V
0: 2.5V(Default)(SETTING)

LED MODE selection:
1:Serial Mode(Default)
0:Parallel Mode(SETTING)

PORT5_MODE[1]PORT5_MODE[0]

Clock Source
1:Crystal Mode
0:OSC Mode(Default)(SETTING)

PORT5_MODE[1:0]
00:RGMII
01:MII LITE
10:RESERVED
11:INTERNAL MAC(Default)(SETTING)

FMA-HW01008-01 R01

1 Gb NAND FLASH
107300000076A Micron MT29F1G08ABAEAWP:E

OSC
116100000194A HONSONIC

SPI NOR Flash 16MB= 128Mb  

Reset time must more than 200ms

Open Collector Buffer,
Output needs pull high

NAND_R_B
NAND_RE
NAND_WE
NAND_WP

NAND_CE

NAND_ALE
NAND_CLE

NAND_DQ5
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NAND_DQ2NAND_CLE
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RESET_SOFT
TDO

JTAG_TRST_L
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JTAG_RTCK
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TDI
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CLOCK_SELECT

RGMII_VOL_SEL
P5_MODE0
P5_MODE1

NAND_ECC0
NAND_ECC1

NAND_ECC3 NAND_ECC2 NAND_ECC1 NAND_ECC0

RGMII_VOL_SEL

P5_MODE0

EN_1P8_REG

EN_2P5_REG

LED_MODE

PWR_CTL

CLOCK_SELECT

P5_MODE1

SFLASH_IO0
SFLASH_IO1

SFLASH_IO3
SFLASH_IO2

SFLASH_CS_L
SFLASH_CLK

NAND_DQ0NAND_DQ0

NAND_DQ2NAND_DQ2
NAND_DQ1NAND_DQ1

NAND_DQ4NAND_DQ4

NAND_DQ7NAND_DQ7

NAND_DQ3NAND_DQ3

NAND_DQ5NAND_DQ5
NAND_DQ6NAND_DQ6

SFLASH_IO3

STM811_RESET

RESET_SOFT

Manu_RST

U17_P2 SYS_RSTU17_P4

Manu_RST

UART0_RX
UART0_TX

SFLASH_IO0
SFLASH_CLK

SFLASH_CS_L
SFLASH_IO1 SFLASH_IO2

3V3

3V3

VCC15

3V3

VDDC09

3V33V3

VCC10

3V3 3V3 3V33V3

3V33V3

3V3 3V3

3V3

3V3

3V33V3

3V3

3V3

3V3
3V3

3V3

3V33V3

3V3 3V3

3V3

3V3

VDDC_NDRIVE
VDDC_PDRIVE

1P0_NDRIVE
1P0_PDRIVE

VCNTL_1P5

Manu_RST

UART0_RX

UART0_TX
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SPI FLASH
INTERFACE

NAND FLASH
INTERFACE

I2S/TDM

PORT5 
RGMII/MII
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SFLASH_CLK
M2

SFLASH_CS_L
L2

SFLASH_IO0
L3

SFLASH_IO1
M1

SFLASH_IO2
L4

SFLASH_IO3
M3

NAND_CE0_L
N6

NAND_CE1_L
P4

NAND_ALE
T5

NAND_CLE
R5

NAND_R/B_L
N5

NAND_RE_L
M5

NAND_WE_L
R6

NAND_WP_L
R4

NAND_DQ0
R2

NAND_DQ1
R3

NAND_DQ2
P1

NAND_DQ3
P2

NAND_DQ4
P3

NAND_DQ5
N4

NAND_DQ6
N3

NAND_DQ7
N2

I2S_BITCLK/TDM_PCLK
Y3

I2S_MCLK/TDM_DRA
Y2

I2S_WS/TDM_IRQ_L
W4

I2S_SDIN
W2

I2S_SDOUT/TDM_FS
W3

SPDIF_TX/TDM_DXA
Y1

RGMII_RXCLK
AE22

RGMII_RXD0
AD21

RGMII_RXD1
AE21

RGMII_RXD2
AE20

RGMII_RXD3
AD20

RGMII_RXDV
AD22

RGMII_TXCLK
AE23

RGMII_TXD0
AE25

RGMII_TXD1
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RGMII_TXD2
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RGMII_TXEN
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STRAP PIN

INTERNAL 
REGULATOR

SYNC 1588

INTERNAL 
LDO

JTAG

UART0

CLOCK IN

U12B
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NAND_ECC[0]
F17

NAND_ECC[1]
D15

NAND_ECC[2]
E15

NAND_ECC[3]
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LED_MODE
D17

DNC_E17
E17

EN_SDIO_1P8_REG
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PORT5_GMII_VOL_SEL
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PORT5_MODE[0]
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PWR_CTL
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RESET_L
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POR_OUT_L
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VDDC_PDRIVE
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Leave Q11.C a big plane for thermal pad
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LISION 2SB1188-Q-T89R
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BCM53016 INTERNAL REG OF VCC1.0/VDDC0.9V

BCM53016 INTERNAL LDO OF 1.5V

HW Watchdog 1 with MAX6369

VSET2 = VCC, VSET1 = VCC, SET0 = VCC
60sec<Watchdog timeout period <180sec
60sec<Startup delay period <180sec

I2C Add=0101001

Trusted Platform Module

Close to OSC 

33MHz CLK OSCILLATOR (20PPM) For TPM

Lock heathink 
frame hole

Layout 上上 net
name
故故故H10-1~H12-1 

V
C

C
1

0
_

C
O

M
P

VDDC_SW

V
D

D
C

0
9

_
C

O
M

P

Q9_C

VDDC_H_GATE

VCC10_H_GATE

VDDC_L_GATE

VCC10_L_GATE

VCC10_SW

WATCH_DOG

MAX6369_SET1

MAX6369_SET2

MAX6369_SET0 Manu_RSTRESET_U29

MAX6369_SET0 MAX6369_SET2

RST_TPM

TPM_PD8

TPM_IO6

TPM_PU0

TPM_PD4

TPM_PD3

TPM_RESET

TPM_33M_CLK OSC_33M_CLK

TPM_PD1
TPM_PU1

TPM_PD6

TPM_PD2

TPM_PD5

TPM_PU2
TPM_PD7

I2C_SCLK
I2C_SDA

OSC_33M

33M_Power

33M_EN OSC_33M_CLK

U18_1
U18_2

H10-1

H11-1 H12-1

VCC15

3V3

VCC10

3V3

VDDC09

3V3

3V3

3V3

3V3 3V3 3V3

VP3P3

VP3P3

VP3P3

VP3P3

VP3P3

VP3P3

VP3P3 3V3

3V3

1P0_NDRIVE

1P0_PDRIVE

VDDC_PDRIVE

VCNTL_1P5

VDDC_NDRIVE

Manu_RST

I2C_SCLK
I2C_SDA

WATCH_DOG

TPM_RESET

MAX6369_SET0 MAX6369_SET2MAX6369_SET1

Model Name

Size Page Name

Rev

Date: Sheet of

Making Partnership Work

Engineer

Accton This document and the technical data
disclosed are proprietary to Accton 
Tech. Corp. and shall not be duplicated, 
used, released, or disclosed without 
expressed written permission.

R01

C

13 14Thursday, January 07, 2016

EAP1028B-25-0714-EC

P14_BCM58522 SWITCH REG Eric_Hung

Model Name

Size Page Name

Rev

Date: Sheet of

Making Partnership Work

Engineer

Accton This document and the technical data
disclosed are proprietary to Accton 
Tech. Corp. and shall not be duplicated, 
used, released, or disclosed without 
expressed written permission.

R01

C

13 14Thursday, January 07, 2016

EAP1028B-25-0714-EC

P14_BCM58522 SWITCH REG Eric_Hung

Model Name

Size Page Name

Rev

Date: Sheet of

Making Partnership Work

Engineer

Accton This document and the technical data
disclosed are proprietary to Accton 
Tech. Corp. and shall not be duplicated, 
used, released, or disclosed without 
expressed written permission.

R01

C

13 14Thursday, January 07, 2016

EAP1028B-25-0714-EC

P14_BCM58522 SWITCH REG Eric_Hung

R241

*4.7K

C264

*0.1uF

C201

1uF

Q8

DUAL N+P

G1
2

S1
1

D1_1
6

G2
5

S2
4

D2_1
3

D1_2
7

D2_2
8

R190 0

C105

*2200pF

R104

*4.7K

R282 *0

H11

*Frame Hole

1
1

H1

*Frame Hole

1
1

2
2

3
3

4
4

5
5 6
6

7
7

8
8

C191

*4.7nF

C199

22uF

C202

47uF

R100

*4.7K

R187

4.7K

R232

*4.7K

Q9

B

C
2

E
C

1

C190

*4.7nF

TP2

R186

4.7K

C103

*2200pF

H3

*Frame Hole

1
1

2
2

3
3

4
4

5
5 6
6

7
7

8
8

C203

47uF

R236

*4.7K

C194

0.1uF

R394

*0ohm

C270

*8.2pF

C319

*10uF

R238

*4.7K

C204

47uF

C324

*0.1uF

C189

47uF

C193

4.7uF

H7

*Frame Hole

1
1

2
2

3
3

4
4

5
5 6
6

7
7

8
8

C476

*1000pF

R193
*2.2

C97

*2200pF

H12

*Frame Hole

1
1

C265
*1nF

R285

*1K

C479

*1000pF

C196

0.1uF

L13

3.3uH

1 2

R234

*4.7K

C474

*1000pF

AT97SC3204T

U18

*AT97SC3204T-X2A1B-10

SDA
1

SCL
2

ATEST1
3

GND
4

SB3V
5

GPIO6
6

NC
7

TESTI
8

TESTBI
9

VCC
10

GND
11

NBO1
12

NBO2
13

NBO3
14

ATEST9
28

ATEST8
27

ATEST7
26

GND
25

VCC
24

ATEST6
23

ATEST5
22

AVRCLK
21

ATEST4
20

VCC
19

GND
18

ATEST3
17

RESET#
16

ATEST2
15

L43

*100MHz

R189 0

R284

10K

C478

*1000pF

H2

*Frame Hole

1
1

2
2

3
3

4
4

5
5 6
6

7
7

8
8

R239

*0

C480

*1000pF

R392

*0ohm

R395
*0ohm

C195

0.1uF

Q7

DUAL N+P

G1
2

S1
1

D1_1
6

G2
5

S2
4

D2_1
3

D1_2
7

D2_2
8

R224

*4.7K

C182

0.1uF

C266

*100pF

R286

*1K

R192
*2.2

C94

*0.1uF

C477

*1000pF

C183

0.1uF

R281

*10K

R237

*10K

R287

10K

C185

10uF

R235

*4.7K

H10

*Frame Hole

1
1

R393
*0ohm

R222

*4.7K

C186

10uF

C336

*0.1uF

R228

*0

R188 0

R279

*1K

C93

*0.1uF

R240

*0

C187

10uF

C200

22uF

L30 100MHz

OSC2

*33MHz

VDD
4

OUT
3

GND
2

ST/OE
1

C98

*2200pF

C475

*1000pF

R89

*4.7K
H8

*Frame Hole

1
1

2
2

3
3

4
4

5
5 6
6

7
7

8
8

R191 0

U21

*MAX6369

WDI
1

G
N

D
2

N.C.
3

SET0
4

SET1
5

SET2
6

WDO
7

V
c
c

8

L14

3.3uH

1 2

R280

10K

C198

22uF

C181

0.1uF

C197

0.1uF

R219

*0

R185

560



5

5

4

4

3

3

2

2

1

1

D D

C C

B B

A A

240mV

456mV

HI ACTIVE

LOW ACTIVE

Close CPU

HI ACTIVE

LOW ACTIVE

Above 5°C

Below 5°C

Below 0°C

OUT1 OUT2 Heater1 Heater2 Manu_RST

0V

0V 5V OFF ON Low

5V

0V

5V

OFF

ON

OFF

ON

High

Low

VT1 = 1.250V x (R1)/(R1 + R2 + R3)
VT2 = 1.250V x (R1 + R2)/(R1 + R2 + R3)
where:
(R1 + R2 + R3) = 27 kΩ and
VT1 or T2 = [6.20 mV/°C x T] + 395 mV therefore:
R1 = VT1/(1.25V) x 27 kΩ
R2 = (VT2/(1.25V) x 27 k)Ω–R1
R3 = 27 kΩ - R1 -R2

FMA-HW01008-01 R01

VT=395mV+(6.2mV/°C*Temp °C)
0°C= 0mV+395mV=395mV
5°C= 31mV+395mV=426mV
R1=(395/1250) x 27=8.532KΩ
R2 = (426/1250V) x 27 kΩ-R1=0.6696KΩ
R3 = 27 kΩ - R1 - R2=17.7984KΩ
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