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1

General information

1.1

Issue Control

This document was edited with Microsoft Word, Version 2007.

1.2

Record of Changes

Revision

etaDDateetaD

Author

Description

1.0

2024-03-06

KueiKC Wu

Initial version

1.0a

2024-04-16

Bin Tsou

Page9. Boot up strapping GPIO20 change to GbE Series Resistor.

Pagel3.
Page29.

Add Combo-PON design.
Update the Flash size support.

1.1

2024-05-27

Bin Tsou

Pagel2

. XPON/XFI not used, the related power Do Not tie GND.
Pagel4.

PCIEQ not used, the related power Do Not tie GND.

1.2

2024-09-05

Bin Tsou

Pagel5.
Pagel5.
Pagel’7.
Page29.
Page26.
. EN7572/EN7573 LD+/- impedance requirement follow the

Page27
AN.

Page32.
Page35.

Separate the PCIEO/PCIE] layout rule.

SerDes4 add Ferrite bead for power noise isolation.

SerDes5 add Ferrite bead for power noise isolation.

DDR layout please follow the RFB & PCB stack up.

Add Note2: EMMC_CMD & EMMC_DO pull up requirement.

Add Maximum power consumption information.
Add PCB_4Layer stack up for reference.

to AIROHA Technology Corp..

Page 5 of 35




AIROHI AN7583 BGA473 HDG V12

2 Introduction

ANT583GT 1s a highly integrated single-chip solution for I0GEPON/XG-PON/XGS-PON/NG-
PON2/EPON/GPON/Active Ethernet application. It integrates four Giga-bit Ethernet PHY's, one
USXGMII interface, a DDR controller, one USB3.0 host interfaces, one USB2.0 host interface,
one PCle Gen3 RC, one PCIe Gen2 RC, and one PCM controller with ISI/ZSI compatible
mnterface for VoIP application, supports SPI NOR/SPI NAND/Parallel NAND and eMMC, so that
fully meets future smart home gateway requirements.

ANT583GT features a 1.2GHz ARM CAS53 dual-core CPU and a powerful Xmart Packet
Accelerator (XPA), which can support unmatched network features with extremely high packet
processing capability. With XPA, AN7583GT performs an advanced QoS, security and flexible
protocol management. By leading NP architecture and power-saving technology, AN7583GT
makes system board design simple and easy, which can provide unique solution with low system
cost and ultra-low power consumption in the market.

Please refer to Datasheet and  “AN7583 AN7553 AN7567 Co-Design Application Note” for
different model information.
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3  Block diagram

ARHO170_AN7583CT+DDR3+MT7916-D25S
FXS

g

USB3.0 UsB2.0| | sLIC
GbE TXMR RJ45(4port)
Sheet B Sheet 8 Sheet 10 Sheet 6
SSUSB _ |
SFP+ [T USB_P1
e XFI Sheet 18
' SFP+
Mini card  |._.._._._. . 781 E
Sheet 16 : SerDes3-SSUSB : ENSS]I chest 11,12
E AN7583CT  sebe2xm H 2.5GbE
;' comirer, AN7583DT
MT7916+MT7976 e AN7553GT
AX3000 et PN : N
Sheet 13,14 . SerDes3-PCIED !
i Sheet 3,4 i GPON_SYM
E DR ; Sheet 5
Mini card | i |
Sheet 15 Flash — ieee-d XPON
Sheet 7 § SFP-I- Sheet 17
DRAM
LEDs DDR3 16bit
Sheet 8 Sheet 7
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4 Key components
Part number Description Manufacturer
AN7583GT / ANT7583CT /
AN7583DT/ AN7583ET .
ANTSS3GT/ ANTSS3CT / xPON Processor Airoha
AN7567GT / ANT7567CT
EN7572/ENT573 10GPON LDD/LA Airoha
W25M02GVZEIG .
W25NO2KVZEIR 2GB SPI_ NAND flash Winbond
Le9643 1FXS VoIP access devices [Microsemi
XTL581130-A314-011 S0MHz Crystal Siward
W634GU6RBO9I DDR3L-2133 x16 4Gb Winbond

to AIROHA Technology Corp..
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5

AN7583GT PON bridge/router processor

€ Boot up Strapping of AN7583GT, default is internal pull-up. Use 4.7K Q2 for pull low.

AN7583 Hardware Trap

) Description IC
Pln Name * means this Enar\d setting Default
SPI_MOSI, SPI_CLK,SPI_MISO,UART TXD | 1110: eMnie - Cummy append controfler ECC) a4 4
0101: SPI NOR 3B mode
0100: SPI NOR 4B mode
1101: Parallel NAND
Others : Reserved
boot_from_flash : 1'b1
GPIO0 1'b0;: disable (boot from internal ROM
» Enabple COT Trom Tias
Option mode:
2'b00 : Do Not Use
12C0_SCL , SPI_CS 2:blM1 : Do Not Use 2'b11
2:010 : Do Not Use
DDR select
GPIO3,GPIO32 z:tm: DDR;’;E ]
' T OORA-2565 2b11
2'b11: DDR4-3200
GbE Series Resistor Select
GPIO20 1'b0: OR
| ST | 1b1
€ AN7583GT CPU frequency is up to 1.2GHz dual-core.
€ Please put crystal circuit close to AN7583GT & make sure it is within SOMHz +/-10ppm
by tuning C115/C116 (Engineering sample RD tuning about 3 pcs PCB sample, 10ppm is
not XTAL datasheet tolerance, 1t means actual measurement value)
€ Support single-end clock input: XTAL_IN(ball J25) Tie to GND , and clock input to

XTAL OUT (J24) , the swing spec= S0OMHz with 0.5V~1.8V Vp-p.

to AIROHA Technology Corp..
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OR [ X0
Xl

R169

Y100
3 2

Jimy

50MHz,2520,XTL581130-A314-011
115 C116

ﬁpF EDF

€ Crystal Specification
Please refer to Datasheet.

€ AN7583GT incorporates comparator with on-chip reference for Dying Gasp function.
The reference voltage 1s 1.0V +/-5%. If DGINP (Ball K23) is less than 1.0V +/-5%), 1t
will trigger the Gasp function. (Note: C112 DGINP cap is for stability not for delay,
please DO NOT remove it, and place it close to Ball K23 )
If Dying Gasp 1s not used, DGINP (Ball K23) please pull up to 3.3V by 4.7KR. (C112
CAP DO NOT remove.)

€ Use 12Vdc power adaptor for Dying Gasp support

D Voasp_sonsa (3 vine

% A
< 1 REO1, o, 0R1206]
] 2 » i

1,6 83404002010
} 6oy 5 RGO D60 502 i _Liecen -1 Ecsts L Eceor +| Ecene
BLI21 P22 1 SRID 220 08 {5 4 10KRL0B05 | FT22000F 25V LonESR] FT1000LF 25V, 1315 P50 ZT~{22000F 25V LowESAFT 10007251315 5.0
501 SW,PWR DPOT DIP —Pm 1
R 001 0.10F 0805 28V] % 1 i
UDZ158, Zener, 200mW S00-323] = = Co-Lay Co-La y
l Y F KR, 1
(600 0A,0805 J_
TE0a | [0o0gF 26V, 1208] =
(9 Vaasp_Sense Hp——) g
= U100-5
. (1 SPICLK SPICLK
R165 (1) SPLGCS 2 spics
BR.IKR1%,0201 (7) SPLMISO U2 sprmiso
(7) SPI_MOSI <& T3 Sprvos
DGINP I
i BGPCR_TPY 1P J22
g 5 SR ——a
g g ™
& g HW_RSTN
4 = — T P woRsm
& o R197 R _MDCO R2
i (1117,18,19)  MDC <<?§a/vw8a—m%nw MDC_0_GF
Qg mirisie) woo SREEAAE T MDIC_0_GI
? ANTEEICT
o
& S
E |
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€ SoC REXT GBE (Ball F15) should through 24KR~24.3KR, 1% to GND and put it close
to IC.

€ AN7583GT incorporates Reset IC function. When 3.3V / Vcore is lower than a specific
value, 1t will have a 20ms (typical value) low pulse to reset itself. It also can be reset by
the Ball P3 (HW_RSTN) , HW RSTN 13 3.3V level , please pull up to 3.3V by 100KR
resistor , connect 1uF CAP to GND and put 1t close to AN7583GT for stability.

+3.3V
]

R168

100KR,0201
HW_RSTN R170 1KR.0201 HW_RSTN_N

c113 114

huF,4v,0201 fuF 4v,0201

€ AN7583GT supports SPI NOR / SPI_ NAND / Parallel NAND / eMMC flash that can
modify HW Trap to select. AN7583GT RFB default uses SPI NAND.

Page 11 of 35
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6 SerDes1 xXPON / SerDes2 XFl interface

€ AN7583GT SerDesl xPON interface (Ball V24/V25/T24/T25) support XPON / XFI /

USXGMII / HSGMII / SGMII
€ AN7T583GT SerDes2 XFI interface (Ball P24/P25/M24/M25) support XFI / USXGMII /
HSGMII / SGMII
XPON_TXP J1oo-t XFI_TXP
B V24 P24 XFL
XPON_TXN V25 iﬁgm:%i’l ;((IEII::ll’—XXIEI P25 KFLTXN
SerDesl AN7583GT | SerDes2
XPON_RXP To4 M24 XFI RXP
R RE | ean | 355F HE

€ xPON/XFI serdes is CML logic with AC coupled, both TX/RX need 0.1uF series CAP to
device (If SFP+ module integrated CAP 1nside, there 1s no need to add on PCB side).
xPON/XFI signals differential impedance are controlled at 90€2.

xPON/XFI signals P/N support the polarity reversal (P<>N;N<>P) by RG setting.

If the xPON/XFI bus 1s not used, leave the bus not connect , the related power keep
original power.

€ xPON/XFI Serdes layout rule:

LA AR 2

aiVVia ailV Differential Pair trace

AN7583GT Max. Speed  {Impedance| Max. Length allowed /INER/NRBwewks
xPON
XFI 103325GbpspsHBR990RORY hchiinchhen 2 lim55millim5
USXGMII
HSGMII / SGMII 2.5G OBOROR | 10 inch 2 liimillim

Page 12 of 35
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Combo-PON design:
I2C & PON side band with independent I/O for combo-PON LDD/LA*2, save the cost of MUX
(Legacy design MUX2).

PON side band_1st: Combo-PON XGSPON or Single PON application

PON side band 2nd: Combo-PON GPON application

ANT583 New Design

PON side band 1st: Single PON or Combo-PON XGSPON

GPIO13
GPIO14
GPIO15
GPIO16
GPIO17
GPIO18

/

o

AN7583

12C_2nd

PON side band_2nd

\

SerDes-PON MUX

12C_1st
PON side ban

d_y

PON_RX_SD (I,HW)
PON_TX_SD (I,HW)
PON_TX_DIS (O,5W)
PON_RX_DIS (O,5W)
PON_TX_FAULT (B,HW)
PON_BURST_EN (O,HW)

12C0O_SCL / 12CO_SDA

Legacy design

/

o

Legacy SOC \

SerDes-PON

12C
PON side band

to AIROHA Technology Corp..

GPIO34
GP1035
GP1036
GP1037
GP1038

LDD/LA
GPON
-

LDD/LA
XGSPON

PON side band 2nd: Only for Combo-PON GPON
PON_TX_DIS (O,SW)
PON RX DIS (O,SW)
PON RX SD (I,HW)
PON_BURST_EN (O,HW)
PON_TX_SD (I,HW)

12C1_SCL /12C1_SDA
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7 SerDes 3 PCIEQ / SerDes4 PCIE1 interface

ANT583GT supports 1 port PCle Gen3 host (PCIEQ), 1 port PCle Gen2 host (PCIE1)
ANT583DT Do Not support PCle function (xGMII supported).

The SerDes3 PCIEQ also support USXGMII application.

The SerDes4 PCIE1 also support HSGMII / SGMII application.

There are only 3 modes for the 2 ports setting:

LR 2R 2B 2R 2

All w/o
AN7583DT/ET

SerDesS—PCIEDlPCIe G3/G2 |PCle G3/G2 USXGMII USXGMII
SerDes4-PCIE1 |PCIe G2 HSGMII(SGMII)|PCle G2 HSGMII{SGMII)

Mode 1 Mode 2 Mode 3 Not Support

AN7583ET |Mude 1 Mode 2 Not Support
SerDesS—PCIEDlNh USXGMII JUSXGMII
SerDes4-PCIET1 |HSGMII{SGMII} NA HSGMII(SGMII)

Example: SerDes3 at USXGMII mode, SerDes4 used to be PCle G2 or not used.
Do Not Support SerDes3: USXGMII + SerDes4: HSGMII simultaneously

€ PCIEO/PCIE] CLK PN integrated 51R to GND inside the AN7583GT, PCB external
51R are reserved, default do not stuff.

€ PCIE RESETO /PCIE_RESET] default setting to open-drain (pull up at PCB side) for
not 3.3V PCIE device application, it also can be config to push-pull 3.3V by software.

€ PCle signals should keep as short as possible. And make sure the PCB trace differential
impedance are controlled at 85 €2 for PCIEQ TX/RX , 902 for PCIE] TX/RX , 1002
for CLK.

€ f the PCIEQ bus not used, leave the PCle bus not connect, the related power keep
original power.

€ [f the PCIE] bus not used, leave the PCle bus not connect, the related power can be
connect to GND or keep original power.

€ PCIE0/1 serdes is CML logic with AC coupled, PCIEQ TX/RX need 0.22uF series CAP
to device, PCIE1 TX/RX need 0.1uF series CAP to device (If SFP+ module integrated
CAP 1nside, there 1s no need to add on PCB side).

€ Place the AC couple CAP 0.22uF(PCIE0) close to TX side for PCIE application, for
others application place 0.1uF CAP.

Page 14 of 35
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€ SerDes4: PCIE] power add Ferrite bead for noise isolation & better performance.

AVDD10_PCIE

1

+3.3V
T L1 4~~~ AVDD33_PCIE1
| Bead, 120R, BLM15AGT21SN1D

SerDesd

SerDesd
v BAA120R.BLMISAGT2ISNID

€ PCIE0/1 differential signal P/N support the polarity reversal (P& N;N<<P) , PCIE
function 1s auto detect , others controlled by RG setting

€ PCIEO Serdes Layout rule:

. Differential Pair
AN7583GT Max. Speed |Impedance| Max. Length |Via allowed trace PIN skew
USXGMII 0G110G0G1 | 90R/85R 5 inch 2 lim55millim5
TX/RX: |8 inch (GEN3) . L
SR885R5R410 inch (GEN2) lim55millims
PCle Gen3/2 8.0Gbps )
CLK: 10 inch (CLK < 60mil)
R001100RROP1 ¢
€ PCIE] Serdes Layout rule:
. Differential Pair
AN7583GT Max. Speed |Impedance| Max. Length |Via allowed trace PIN skew
TX/RX: . . o
JRO90RORA 10 inch 1lim55millim5
PCle Gen2 5.0Gbps 2
CLK: | | t@iinchheni (CLK < 60mil)
RO01100RROD1 ent
HSGMII
5G.22.5G5G.DRI90RORY  hi@iinchhcni| 2 lim55millim5
SGMII

to AIROHA Technology Corp..
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8 SerDes5 SSUSB / USB Interface

€ AN7583GT supports 1* USB3.0+2.0 Host port + 1* USB2.0 port.
€ For USB3.0 application, the SSUSB+USB_DP0O/DMO is port0.
Do Not use SSUSB+USB_DP1/DM1 for USB3.0.

B2 SSUSB_TXP
SSUSB_TXP a5 SSUSE_TXN
SSUSB_TXN
SerDesb
C1 SSUSB_RXP
SSUSB_RXP D1 bbUbBﬁHXN
SSUSB_RXN
USB_DPO 57— USB_DPO  (8)
USB_DM0 —— USB_DM0 (8)
31049 USB3.0 Port
Layout
diff. 90R
AN7583GT
USB_DP1 Eg—::jj:;z- USB_DP1  (8)
USB_DM1 —— > USB_DM1  (8)

€ SSUSB Serdes also support SGMII/HSGMII application.

€ SSUSB serdes is CML logic with AC coupled, both TX/RX need 0.1uF series CAP to
device. (For USB connector place at Host TX side only, USB device has cap at its TX
side)

When SSUSB config to SGMII/HSGMII function, the USB2.0 function 1s also workable.
SSUSB differential signal P/N support the polarity reversal (P<>N;N<P) by RG setting.
SSUSB/USB signals should be controlled at 902 (Please see below figure).

LA AR 2

1UFG3V SSUSB TXNO T
6.3V SSUSE_TX_P 5 5 1
e i

Layout diff. 90R

€@ The USB2.0 series resistor 4.99R is recommend, and please also reserve BAV99 from
3V3 and GND at USB2.0 signals for ESD protection.

Page 16 of 35
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€ Please have > 10mil space between USB_GND & System GND in PCB Layout.
€ If do not use USB function, please leave the USB signals pin not connect , the related
power can be connect to GND or keep original power.

€ SerDes5: SSUSB/HSGMII power add Ferrite bead for noise isolation & better

performance.

L104

AVDD10_SSUSB

SerDesb5

... BEAAI20RBLMISAGI2ISNID

SerDesh

L1186, AVDD33_SSUSB
Bead.120R,BLM15AG121SN1D

€ [t might need to add the ESD protector on USB signal for enhance ESD immunity.
€ SSUSB /USB2.0 layout rule:

Max. 4aiVVia aIi‘]Z)ifferential Pair trace
AN7583GT Max. Speed [Impedance) | . lallowed| PN skew
USB2.0 480Mbps ©R990RORY 10inch | 2 60mil
USB3.0 5.0Gbps . . -
SGMIVESGMII 1.25GIB5Gbps 3%)%880RORS 10 inch 2 lim55millim5

to AIROHA Technology Corp..
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9 Power-on sequence

B Power-on sequence
ANT583 power on sequence requirement:

The power contains all of the AN7583+DRAM power (VCCK/AVDD10/1.8V/3.3V/VDDR etc.)
There is no sequence between VCCK and 3V3, others power need follow the sequence

requirement below:

(1) All of the AN7583+DRAM power ready before 3V3 rising to 2.8V +20ms
(2) All of the AN7583+DRAM power ready before VCCK rising to 0.8V +10ms

The condition (1) or (2) meet either one is OK.

Case 1: VCCK (at 0.8V) before 3V3 (at 2.8V) or after 3V3 (at 2.8V) within 20ms

WA

VCCK

2.8V-_~
3V3 /

AVDD12

AVDD15 20ms

AVDD18

AVDD25 3V3at2.8v 3V3at2.8V
DRAM power +20ms

Case 2: VCCK (at 0.8V) ready after 3V3 (at 2.8V) over 20ms

0.8V /

VCCK

28V~
yd

3V3

AVDD12
AVDD15 20ms

AVDD18 10ms
AVDD25 VVCCK at 0.8V
DRAM power 3V3 at 2.8V

to AIROHA Technology Corp..
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10 GPIO Usage / JITAG

B Please refer to the “ARHO0170_AN7583CT_GPIO table V10 _20240306.pdf”
document for GPIOs usage.

B JTAG is enable default w/o external setting, please disable JTAG function for normal
application (by FW).

€ ARM EJTAG interfaces are including:

JTAG_RST

JTAG_DI

JTAG_DO

JTAG_MS

JTAG_CK

Please follow below design for JTAG, 1if there 18 no enough space to place the connector,
it should reserve the test point for debug purpose.

YV V V V VY

+3.3V_BD JTAG-lock-pick Tiny 2 for Debug only

R133,R134,R135 pull up @ button side
L100,~~~—~BLM18AG331SN1D

E109 EHU
1uF 6.3V 1uF,6.3V
R133 R134 R131 R135 R136

[4.7KRY [4.7KR [4.7KR [4.7KRK [4.7KR] = Jioo =
JTAGT Tiny 2
JTAG RS :I; JVCC ™ Jvee i
JTac T = nTRST GND |5
JTAG TS =] DI GND g

JTAG_TCK g TMS{SWDIO GND g
77§ TCK/SWCLK  GND |5

JTAG o033 | RTCK GND |7
HWRSTNN 754 100 GND 75
t——————74 nsRsT GND |5
g | NC GND [3p
X—— NC GND
R154 R155 R156 R157 R158 DIP10XEF2.54
[47kR] ¢ [4.7KR] 47KR { [4.7KRK [4.7KR] Header10X2,Case JTAG,Lock Pick, Tiny 2

Page 19 of 35
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11 Efuse / AVS Design Guide

B AN7583GT EFUSE pin (Ball F22) design requirement:
€ [f there is no security key requirement to program , please tie it to GND directly.

€ If security key is needed :
1. Connect the EFUSE pin to GND through 1KR resistor

V_efuse
+1.8V o]
o

DMP2305U-7
33V 3

2 P
‘ ]
Q100 R174
R173 1KR
10KR -

Efuse ON=H , V_efuse= 1KR to GND
Efuse ON=L , V_efuse= 1.8V

2. When EFUSE write , connect EFUSE pin to power 1.8V +/-10% , when write
finish , please remove the power.
» Itis recommend to use external Power supply 1.8V to Efuse pin when efuse
write at production line , when write finish , remove the power.

»  If production line cannot use external power supply , use on board 1.8V +/-10%
power through PMOS to switch on/off the efuse pin from power by GPIO19.

>  Note : Please Do Not connect Efuse pin to power w/o Efuse write (Tie to GND
directly or <1KR resistor to GND)

[3]  Efuse_ON >

»  Efuse pin programing current about SOmA~100mA.
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B AN7583GT AVS Design Guide:
<~ AVS Block diagram

Vour

Vi

Internal

Switching Regulator

< AVS Schematic

Spec: Rdac=2*Rtop, Rtop & Rbot >=10KR

ANA—] Avs AN7583

The Buck regulator FB voltage range is 0.6V~0.8V
C613 for AVS_MON stability CAP value should be less than 1000pF
C613 Must place after R613, and should not place at FB pin.

SOC Core Power=1V with AVS

VinDC
Q usio
RT6274CHGJEF Vncﬁk_BD Veore
3 & 1 1 v
e s ©610| [ 0.1uF.16
g 3 Leos
LNNTY
§ - L GNRG045P-1ROM
o] ©
ol = EN z =
gy o it # ol o
- 5 [0} fis < =
= X e =
= = 4
o 5
8 8 itop | §
- b (&
= o =
— = 3 by
| (6]
AVS_MON w/o control R&23 0R RE13 20KR 1% < AVSMON  (4)
Vout = 0.765* ((R&04 + RE0S)/ REOS) Rda
Vout RE04 R605 R605 CB13
EF T 1000pF 4V
1.01 10K 31.6K — é
ol , Vdac=AVS_MON voltage 1.6KR, 1%
p/Rbot ) + (Rtop/Rdac) +1] *Vib-Vdac*Rtop/Rdac =
P
= Rtop & Rbot >10KR , Rdac=2Rtc

to AIROHA Technology Corp..

Page 21 of 35




AIROHI AN7583 BGA473 HDG V12

<> Output Voltage Calculation

11.1.1 When AVS is not active, the AVSMON pin is Hi-Z
Vout = [(Rtop/Rbot)+1]*Vib

11.1.2  When AVS active, the AVSMON will output voltage

Vout = [(Rtop/Rbot)+(Rtop/Rdac)+1]*Vib - Vdac*Rtop/Rdac
Rdac=2*Rtop
Vout = [(Rtop/Rbot)+0.5+1]*Vib - Vdac*0.5
Base on Rtop=10K , Rbot=31.6K , V{b=0.765
Vout= 1.39-0.5*%Vdac
Note: Vdac is the voltage out of AVS pin (range from 0.1~1.3V)
Vout= 0.74~1.34V (Vib=0.765V, so the limit cannot lower than 0.765V)
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12 Ethernet Interface

ANT7583GT integrates 4 port Gigabit Ethernet PHYs .

The MDI Bus should be controlled at differential 100 (2

The differential pair P/N skew should be <50mil, pair to pair skew <1000mil
Default use 4.99 ohm, 1% resistors on MDI Bus (between AN7583GT & Ethernet
transformer) for Ethernet performance & surge protection.

B For EMI test, please select Ethernet TXMR common choke close to AN7583 chip side.

) 121X+
_=_ % “+o 1l TXCT
w T Lo om-
B oo mue {—— )| AN7583
& | % 108 RXCT
" LHo7 Ry-
S

B Suggest use 1uF capacitor for two chipset MDI connection on one PCB board.

PCB Board

Gigabit Ethernet MDI Interface connection on one PCB board for two chipset

PCB Board

Fast Ethernet MDI Interface connection on one PCB board for two chipset
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B Suggest use 1uF capacitor for two chipset MDI connection on two neighboring PCB
board. Only one PCB reserve 1uF is enough

PCB Board1 PCB Board?2

MDI Interface connection on two PCB board
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13 Memory

13.1

SDRAM

AN7583GT supports 16bit width DDR4 DRAM with BG1 can up to 4GB. Data rate up
to 3200 Mbps.
AN7583GT supports 16bit width DDR3 DRAM up to 512MB. Data rate up to 2133
Mbps
DDR layout rule:
B Please 100% copy the reference design’s layout directly.
B The PCB stack up please follow the RFB.
B RFBis 2 Layer layout. > 2 Layer layout can be modified by adding
GND & Power planes separately.

For DDR support list please reference DDR support list file

“AIROHA_AN7583GT_DDR_Support_List_Vxx.pdf”.

13.2

L 4
L 4

LA AR 2

Flash

ANT583 supports SPI NOR flash up to 256Mbit

ANT583 supports SPI NAND / Parallel NAND page size 2KB or 4KB,
SPI NAND up to 8Gbit , Parallel NAND up to 16Gbit

ANT583 supports eMMC spec v4.4 , up to 16GByte.

AN7T583 SPI_ NAND support both flash ECC and SOC ECC.

The following table 1s the boot strap for SPI NOR & SPI NAND & eMMC & Parallel
NAND flash.

AN7583 Hardware Trap

] ipti IC
Pin Name . mag‘i?ﬁrﬂﬁuoﬂmng Default

D

SPI_MOSI,SPI_CLK.SPI_MISO,UART_TXD | 1110: EMMC 4b1111

:;E S; EI*HH ﬂummy appenﬂ coniroiier Eéc

0101: SPI NOR 3B mode
0100: SPI NOR 4B mode
1101: Parallel NAND
Others : Reserved

B For flash support list please reference” TBD” .
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13.3 SPI / EMMC / Parallel NAND pin assignment

Pin Name SPI eMMC Parallel NAND Parallel NAND TSOP48

SPI_CS 15t SPI_CSO eMMC_RESET NFD_ALE Pin17

SPI_CLK | 15tSPI_CLK eMMC_CLK NFD_CLE Pin16

SPI_MOSI | 15tSPI_MOSI eMMC_CMD(Note2) | NFD_WEN Pin18

SPI_MISO | 15t SPI_MISO NFD_CSN_O Pin9

GPIO5 eMMC_DATO(Note2) | NFD_CSN_1(Notel) | Pin10

GPIO6 eMMC_DAT1 NFD_RBN_1(Note1) | Pin6 , pull up 10KR to
3V3

GPIO7 eMMC_DAT2 NFD_RBN Pin7, pull up 10KR to
3v3

GPI020 eMMC_DAT3 NFD_DATAO Pin29

GPI1021 eMMC_DAT4 NFD_DATA1 Pin30

GPI1022 2" SP|_CS1 eMMC_DATS NFD_DATA2 Pin31

GP1023 1tSPI_WP_N | eMMC_DAT6 NFD_DATA3 Pin32

GP1024 1st eMMC_DAT7 NFD_DATA4 Pin41

SPI_HOLD_N

GPI1025 15t SPI_CS1 NFD_DATAS Pin42

GPI026 | 2" SPI_CLK NFD_DATA6 Pin43

GPI1027 2" SPI_CSO NFD_REN Pin8

GPlIO28 2"4 SPI_MOSI NFD_DATA7 Pin44

GPI029 | 2" SPI_MISO NFD_WP Pin19, pull up 10KR to
3v3

® Notel: When Parallel NAND w/o CSN_1/RBN 1, GPIO5/6 can be used to GPIO function.
® Note2: Please add pull-up Resistor 10KR for EMMC _CMD , EMMC _DO.

to AIROHA Technology Corp..
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14 EN7572 /EN7573 10G LDD/LA BOSA On BOARD

EN7572 1s designed for XGPON & XEPON Asymmetric 10G PON application.

EN7573 1s designed for XGSPON & XEPON Symmetric 10G PON application.

EN7572 / ENT7573 are pin to pin design.

XPON Connection topology :

ANT7583GT XPON_TX <> 0.1uF CAP < EN7572/EN7573 TXIN

ANT7583GT XPON_RX < 0.1uF CAP <EN7572/EN7573 RXOUT

Please follow the XPON interface 10G layout rule.

B TXOUTN (LD+)/ TXOUTP(LD-) is Laser diode drive for BOSA LD , impedance control
follow the newest “Design_ Application Note” , trace length is as short as possible ,

Length< 280mil, the matching component pad on the trace, w/o unnecessary trace.
For more detail information, please refer to  “EN7572_EN7573 Design_Application Note”

i{Via aiV |Differential Pair
Max. Speed Impedance Max. Lengﬁl allowed |tr2ERPAkskeRwdsk
2.488Gbps (XGPON) 280mil
LD+/- 1.25Gbps(XEPON_ASY) Application note for X lim45millims
10.3125Gbps (XEPON_SY) detail 175 mil ’
9.95328Gbps (XGSPON)

o e

M [ D-+/- (pin20,21)

B RXINN (Dout-) / RXINP (Dout+) 1s RX input from BOSA, please add series 0.1uF CAP ,
and reserve the 0 ohm for RX-Desense from noise , impedance 1s 90 ohm differential trace
length <1.7 inch.

Max Via Differential
Max. Speed Impedance ’ Pair trace
Length allowed \p0 ke
Dout+/-|10.3125Gbps O0R differential |1.7inch |X 5mil
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" 2 . MDout+/-(pin 30,31)

Please keep “clearance “for these four pairs (XPON TX/RX , LD, Dout).
BSS123(Q200) and R226 should be close to pin APD_DRV(U200.8)

The inductor (L200), diode (D200) and 0.47uf, 100V output capacitor (C203) should be
close to the Q200.

U200.32 (IREF pin) must connect to 24.3k €2, 1% resistor (R220) and R220 must close to
U200.32.

Reserved C247,C248 cap close to U200.22 & C231, C249, C250 cap close to BOSA

For 10GPON BOSA application, the BOSA RX needs the APD bias voltage.

Please follow the HDK design for APD_FB, RSSI 1s the Current Sense pin for APD , the
CAP C207 place close to U200.28 RSSI pin , the diode D201 MMSD301T1 1s protection
device for RSSI .

Boost Drive Internal

GPON?S.SV
L200 D200

STV - [l
LQH2HPN100MGRL,10uH L™
00 201 202 BAT46W Schottky

C203
OuF.6.3V.0603 D.1uF6.3V [luF6.3V 0.47uF,100V,0805

Current_Mirror

R202
191KR, 1%

APD FB

4”_‘ |S__

APD DRV

Q200
BSS5123 NMOS, 100V, 50723

R209
16.9KR, 1%

GPON_3.3V
APD Bias Voltage T

D201

o & Oheem _MMSD301TA
‘ U202
‘ 1 6 R230 1KR___Current_Mirror
n204 1KR 2 gl Eé 5 nals KR
3 E P o=y 2ss)
B2 C2 201 R

C204 €205

C206
[1000pF,100V]  1uF.100V,1208

1000pF, 100V

DMMT5401,PNP, Dual 60V, 200mA, SOT26

I

R208 ——co07
[887R1%] 10nF,6.3V

Hi
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15 UART / CONSOLE / LED

15.1 UART / Console

B AN7583 supports 5 UART ports (GPIO Shared).

B UART TXD /UART RXD (ball AE2/AF2) is for Console only.

B J500 13 AIROHA console port connector. System vendor should change to their own
console port connector. C514 & C515 1s for EMI/ESD solution. It should not greater than
330pF. R538/R539 1s for ESD protection, it should not greater than 330R.

B J500 should place away from serdes signals to avoid interference.

W
R B | o
ook F‘gomm A S—
—
B Others UART ports shared with GPIO , please reference datasheet for more detail.
15.2 LED

B Default use low active for LED function.

B GPIO31/32/20 are HW trap pin , please use low active LED when HW trap pull up , use
high active when pull down.

B Please note, some GPIO has HW function for LED. If need use EPHY HW light on LED,
should connect to corresponding GPIO. (Port O using LANO LED , ---., Port3 using
LAN3_LED)

(8) LANO_LED g—’\% GPIO1_LED_LANO
(8) LAN1_LED —aa3 | GPIO2_LED_LAN1
(8) LAN2_LED AC3 | GPIO3_LED_LAN2
(8) LAN3_LED GPIO4_LED LAN3

B The LED function supports TR-068 & CTC E8C LED. The 100pF capacitor 1s reserved
for ESD/EMI.

B GPIO20~24 default for JTAG, can be disable by FW, if the LED cannot accept blink
instantly at power on step, please prevent to use these GPIO pin for LED.

|

GPIO49~50 default for PCIE reset, suggest to use high active LED.
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16 IAD

AN7T583 can support SLIC with up to 2FXS & 1 FXO(or 4FXY). It has 1* ISI/ZSI interface
(share with PCM interface).

Microsemi Le9642/1.e9641/L.e9643 & Silicon Labs S132266/5132193 are supported.

For SLIC system design, please follow SLIC’s design guideline.

Put decoupling capacitors near IC power/ground pins

SLIC will generate noise that will affect PON signal. SLIC circuit should put away from
PON i1nterfaces.
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17 Wi-Fi

B Put decoupling capacitors near IC power/ground pins

B For Wiki system design, please follow MeadaiTek WiFi reference design guideline.
B The Wik Layout 1s recommended 100% copy from Reference Design.

B The WiF1 power trace should use star topology. (Especially for 2layer PCB)

good examnple kad exarngle

+3.5V | +3.3V

Wikl AFE Wik AFE
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18 Power
18.1 Chip power consumption
B Maximum power consumption of AN7583GT
AN7583GT Vcore |AVDDK | DRAM | DRAM | 1.8V 3.3V
DDR4 1.0V 1.0V 1.2V 2.5V
Current(mA) 1800 350 180 45 120 240
AN7583GT Vcore |AVDDK | DRAM | 1.8V | 3.3V
DDR3 1.0V 1.0V 1.5V
Current(mA) 1800 350 180 160 240

Note:

The maximum current consumption (with Typ. voltage) 1s defined under the condition:

IC junction temperature < 125°C, all interfaces are in busy state. The maximum power

consumption 18 3.5W 1n this condition.

to AIROHA Technology Corp..
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18.2 Typical power consumption of evaluation board (CoC)

TBD
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19 Layout

19.1 Placement

Place decoupling capacitor close to IC’s power pin.

Keep signal flow as direct as possible.

Keep switching power away from high speed or critical signals.

Place crystal close to IC’'s XIN/XOUT pin.

Keep optical transceiver pins 20mil space away the GND plane.

Keep PON TX & RX differential signals 90 ohm impedance match.
ANT583GT need Heat sink. Consider the heat sink space when PCB Placement.
In our RFB use 59x59x12mm

Both AN7583GT & WIFI Chips & Other Chips are hot spot, place them away
from each other was strongly recommended.

19.2 Critical signal

B Differential signals
» xPON/XFI/PCIE / SSUSB serdes and USB2.0 signals
» DOUT+/- from PON BOSA
» TXVP/TXVN EPHY MDI

B Sensitive Signals
»  LD+/- for LDD/LA TX signals.
» PON_BURST_EN
» DRAM signals
» XIN/XOUT XTAL signals

19.3 Ground/Power plane Separation

B Reference ground/power plane separation, please refer to gerber file.
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19.4 Layer stack up and routing

B Reference layer stack up (total thickness 1.6mm)
PCB: 2 Layer

Layer¢ Type< & Thickness (mil)< DK«

L1< | TOP< | Differential & Signal<’ | copper+plating<’| 1.40|mils¢| <

< & & core<’ 57.75|mils<|4<

L2« | Bottom<| Differential & Signal<’ | copper+plating<’| 1.40|mils«| <

e 62.15|mils<| "
1.58|mm-<|
Impedance
Single end Diff
SE /S | §F/ Sl [ [ chnf@t10%) | H5%E | @8/ G | @5/ SEmn 2R | ohnfEt10%) | HkE
22(gap5mil) 0.5588/(gap0.127) L2 50 50.18 8/.5(gapSmil) | 0.2032/0.1143 (gapl.127) L2 90 8988
S0{gapSmil) 1.27(gap0.127) L2 40 40.2 5/ Slgapomil) 0.127/0.1143 (gap0.127 L2 100 100.47
10.5(gapomil) 0.2667 ([pap0.127) L2 60 59.96 |9.5/4.5(gapd.Smil) |0.2413/0.1143 (gap.1143) L2 85
8/ .5(gapomil) 0.2032/0.1143 (gap0.127) Ll 90 89.88
5.5 (gapSimil) 0.12740.1143 (gap0.127) L1 100 10047
9.5/ 5(gapd Smil) |0.2413/0.1143 (gap0.1143) L1 35
PCB: 4 Layer
PCB Stack Up Impedance
Layer| Type Thickness (mil) DK Single end Diff
B I | GE/GHEm) |SEE | ohnfEC10%) | HEE | S8/ SEEmi) HE | HEEmm) S | ohm{E(F10%) | HE(E
7.5(gap7.5mil) _| 0.1905/(gap0.1905) L2 30 4991 6/4.5(gapSmil) 0.1524/0.1143(gap0.127) L2 85 85.7
L1 | TOP | Differential & Signal | copper+plating 1.40 [mils 24(gap7.5mil) | 0.6096(gap0.1905) L2 25 5i4.5(gapd.5mil) | 0,127/0.1143(gap0.1143) L2 90 90.59
4.5/5.5(gapSmil) | 0.1143/0.1397(gap0.127) L2 100 99.57
Prepreg 4.85 |mils |3.98
4/6.5(gap8mil) 0.1016/0.1651{gap0.2032) | L1/L3 100 100
L2 GND copper 1.25 [mils
core 44.50 |mils |4
6(gapTmil) 0.1524/(gap0.1778) | LIL3 50 49.55 6/6.5(gap?mil) | 0.1524/0.1651(gap0.1778) | L2/L4 85 8545
L3 vCC copper 1.25 |mils S/6(gapSmil) 0.127/0.1524(gap0.2032) | L2/L4 0 90.7
46.5(ap8mil) | 0.1016/0.1651(zap0.2032) | L2/L4 100 100
Prepreg 485 |mils[3.98
7.5(gap7.5mil) | 0.1905/(gap0.1905) L3 50 4971 6/4.5(gapSmil) 0.1524/0.1143(gap0.127) L4 85 85.7
L4 |Bottom| Differential & Signal | copper+plating 1.40 |mils 5/4.5(gap4.5mil) | 0.127/0.1143(gap0.1143) L3 90 90.59
TOTAL m155
B Default trace width / spacing: 4 mil / 4 mil
B Default power / ground trace width: >=25 mil if possible
B Use GND as guard trace for high speed digital signal.
B Routing high speed digital signal without VIA 1s preferred
B Keep differential signals as close (Smil spacing, if no impedance controls need) &

symmetry as possible.

Keep analog & differential signals away from high speed digital signals.
B Use 12mil width with Guard trace for clock signals.
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