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1. Features:

® USB Interface

USB2.0 Device

Supports 12Mbps Full-Speed operation

Supports 480Mbps High-Speed operation

Supports suspend mode and remote wake-up Resume

Supports USB standard commands

Supports vendor specific commands

Efficient TX/RX FIFO auto management.

Supports 4 endpoints (Control, Interrupt, Bulk_IN, Bulk_OUT)

Supported Classes : USB Common Class / USB Communications Class —

® Ethernet

Support IEEE802.3u 100BASE-TX and with IEEE802.3 10BASE-T standards
Support IEEE802.3x flow control function for 100BASE-TX and 10BASET.
Built-in 10/100Mbps Fast-Ethernet PHY with Auto-MDIX

Supports RMII interface or 8 pins GPIO

Support Auto-negotiation function

Back Pressure Mode for half-duplex mode flow Control

PAUSE frame for full-duplex flow control

Supports GPIO, wakeup frame, link status change and Magic packet events for
remote wake-up

=  Support TCP / UDP / IP checksum offload checking and generating

® EEPROM Interface
=  Supports 128/256/512 bytes (93C46/93C56/93C66) of serial EEPROM(for
storing USB Descriptors)
= 9O3C46/93C56/93C66 auto-detection

® LED Indications
= Ethernet — Link / Act indication
= Ethernet — Speed (10M / 100M) indication
= USB speed indication (full / high speed + traffic modes)

® Clock
= Single 25MHz / 30 ppm crystal or oscillator
=  Optional 12MHz crystal for USB

Preliminary 6
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® Power Input
» Low-Power, Single-Supply 3.3V, 0.18um CMOS Technology
=  Builtin 3.3V to 1.8V regulator

® Miscellaneous
=  Very Low Power Consumption in suspend mode
» Power Reduced mode (cable detection), and Power Down mode
=  Compatible with 5.0V tolerant I/O

1.1 System Description

The DM9621 USB to 10/100Mbps Fast Ethernet controller is a high performance and highly
integrated ASIC with embedded SSRAM for packet buffering. It enables low cost and
affordable Fast Ethernet network connection to desktop, notebook PC, and embedded
system using popular USB ports.

It has an USB interface to communicate with USB host controller and is compliant with USB
specification V1.0, V1.1 and V2.0. It implements 10/100Mbps Ethernet LAN function based on
IEEE802.3, and IEEE802.3u standards.

DM9621 integrates an on-chip 10/100Mbps Ethernet PHY to simplify system design and
provides an optional Reduce media-independent interface (RMII).

Preliminary 7
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2. Block Diagram and Block Description
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3. Pin Configuration:
3.1 48- Pin QFN
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3.2 48-pin description
I=Input, O=Output, I/O=Input/Output, O/D = Open Drain, P =Power.

Pin No. Pin Name Type Description
RMII Interface
External RMIl Transmit Enable
" TX_EN 0 GPIO2 0 in GPIO mode
External RMIl Transmit Data
12,13 |TXD[1:0] O |TXD[1] as GPIO2_1 in GPIO mode
TXD[0] as GPIO2 2 in GPIO mode
External RMIl Receive Data
14,15 |RXD[1:0] I RXD[1] as GPIO2_3 in GPIO mode
RXDJ[0] as GPIO2 4 in GPIO mode
External RMIl Receive Data Valid
17 |RXDV ' |GPI02 5 in GPIO mode
18 MDC O  [MII Serial Management Data Clock
MII Serial Management Data
19 [MDIO VO |GPI02 6 in GPIO mode
RMII 50MHz Clock
23 |CLKSOM ' |GPI02 7 in GPIO mode
EEPROM Interface
20 EEDIO I/O |Data to/from EEPROM
21 EECK O |Clock to EEPROM
22 EECS O |Chip Select to EEPROM
USB Interface
37 VCC3A P |3.3Vfor USB
38 GND P  |Ground for USB
39 RREF I Reference resistor to analog USB ground (12K 1% for USB)
40 DM I/O |USB Data Minus
41 DP I/O |USB Data Plus
42 VCC33_PLL P |3.3Vfor USB PLL
43 GND_PLL P |Ground for USB PLL
44 VCCOUT O [1.8V power out for USB
Clock Interface
46 X2 O  |Crystal 25MHz Out for Ethernet
47 X1 I Crystal 25MHz In for Ethernet
35 X1 12M | Crystal 12MHz In for USB (Option, used when strap pin 22 EECS
- pull-high), Normal N.C. * Note1
Crystal 12MHz out for USB (Option, used when strap pin 22 EECS
36 X2_12M o pull-high), Normal N.C. * Note1
* Note1: When strap pin 22 EECS pull-low, 12MHz clock from
internal PLL, detail see 3.3 strap pins table(Page 12)
Preliminary 10
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LED Interface

USB LED
Active low for USB HS mode
27 |USB_LED O [Fioating for USB FS mode
Flash if traffic on USB
SPEED LED
28 SPD_LED O |Active low for Ethernet 100M
Floating for Ethernet 10M
Link LED
Active low for Ethernet link
29 LNK_LED o Floating for Ethernet non-link
Flash if traffic on Ethernet
10/100 PHY
1 BGGND P  |Band gap ground.
2 BGRES I/O |Bandgap pin. Connect 6.98K 1% resister to GND
3 RXVDDOUT O |1.8V power out for RX
4 RX+ I TP RX input
5 RX- I TP RX input
6 RXGND P  |[RXground
7 TXGND P |TXground
8 TX+ O |TP TX output
9 TX- O |TP TX output
10 TXVDDOUT 0 1.8V power out for TX power
Miscellaneous
o5 SMI D /0 Sgrlal Managgment I_nte_rface Data.
- Tie to ground in application.
Serial Management Interface Clock.
26 SMI_CK I/O |Tie to ground in application.
This pin can also as a GPIO wakeup event defined in register OFH.
VBUS input
32 VBUS_IN ! Tie to high in bus power mode
33 WOL O |Issue a wake-up signal when wake-up event happens.
Hardware Reset
34 |RSTB | | Active low signal to initiate the DM9621
31 TEST2 I Test Mode 2, tie to ground in application.
Define Pin11-15, 17-19 mode
30 TEST1 I 0: RMII
1: GPIO controlled by registers 34H~35H
Power
2445 |VCC3 P  |Digital VCC 3.3V
16,48 |GND P  |Digital GND
Preliminary 11
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3.3 strap pins table
1: pull-high 1K~10K, 0: default floating.

Pin No. Pin Name Description
12 TXD[1] 0: EEPROM type auto-detection
1: EEPROM force to 93C46 type
13 TXD[0] RX packet header format

0: 3-byte Ethernet RX packet header mode:
The 3 bytes in Ethemet RX packet header are RX_status, byte_ctr_low,
and byte ctr_high respectively.
1: 4-byte Ethemet RX header mode :
The 4 bytes in Ethernet RX packet header are RX _flag, RX_status,
byte ctr_low, and byte_ctr_high respectively.
22 EECS 0: 12MHz clock from internal PLL
1: 12MHz clock from external crystal

Preliminary
Version: DM9621 -14-DS-P02
February 23, 2011

12



DM9621

USB2.0 to Fast Ethernet Controller

@VICOM

4. Vendor Control and Status Register Set

The DM9621 implements several control and status
registers, which can be accessed by the USB vendor

values by hardware or software reset unless otherwise
specified.

register type commands. All CRs are set to their default

Register Description Offset Default value
after reset

NCR Network Control Register 00H 00H
NSR Network Status Register 01H 00H
TCR TX Control Register 02H 00H
RCR RX Control Register 05H 00H
RSR RX Status Register 06H 00H
ROCR Receive Overflow Counter Register 07H 00H
BPTR Back Pressure Threshold Register 08H 37H
FCTR Flow Control Threshold Register 09H 38H
FCR RX Flow Control Register O0AH 00H
EPCR EEPROM & PHY Control Register 0BH 00H
EPAR EEPROM & PHY Address Register O0CH 40H

EPDRL EEPROM & PHY Low Byte Data Register ODH Unknown

EPDRH EEPROM & PHY High Byte Data Register OEH Unknown
WCR Wake Up Control Register OFH 00H

PAR Physical Address Register 10H-15H Determined by
EEPROM
MAR Multicast Address Register 16H-1DH 0000000000000

080
GPCR General Purpose Control Register 1EH 01H

GPR General Purpose Register 1FH Unknown

VID Vendor ID 28H-29H 0A46H
PID Product ID 2AH-2BH 9621H
CHIPR CHIP revision 2CH 01H
TSCR TX Special Control Register 2DH 00H
TCSCR Transmit Check Sum Control Register 31H 00H
RCSCSR Receive Check Sum Control Status Register 32H 00H
GPCR2 General Purpose Control Register 2 34H 00H
GPR2 General Purpose Register 2 35H 00H
EEP CTRL | EEPROM and PHY Control Register 3AH 00H
PPCSR Pause Packet Control Status Register 3DH 04H
TX CTR Transmit Packet Counter 81H 00H
UPERR USB Packet Error Counter 82H 00H
CRC_CTR [ Ethemet Receive Packet CRC Error Counter 83H 00H
EXCOL_CTR | Ethemet Transmit Excessive Collision Counter 84H 00H
COL_CTR | Ethemet Transmit Collision Counter 85H 00H
LCOL CTR [ Ethemet Transmit Late Collision Counter 86H 00H
MODE_CTL | Mode Control 91H 00H
SQUELCH [ USB squelch Control 95H 04H
USB_ADR | USB Address 96H 00H
Preliminary 13
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USBDA USB device address register FOH 00H
RXC Received packet counter register F1H 00H
TXC/UJSBS | Transmit packet counter/USB status register F2H 10H
USBC USB control register F4H 00H

Key to Default

In the register description that follows, the default column

takes the form:

<Reset Value>, <Access Type>

Where :

<Reset Value>:
1 Bit set to logic one
0 Bit set to logic zero
X No default value

P = power on reset default value

H = hardware reset command default value

S = software reset default value

E = default value from EEPROM

T = default value from strap pin

<Access Type>:

RO = Read only

RW = Read/Write

R/C = Read and Clear
RWI/C1=Read/Write and Cleared by write 1
WO = Write only

Reserved bits are shaded and should be written with O.
Reserved bits are undefined on read access.

4.1 Network Control Register (00H)

Bit

Name

Default

Description

7 EXT_PHY

PTO,RW

External PHY mode (valid when pin TEST1 tie to ground)
1: Select extemal PHY
0: select Internal PHY.
This bit can be forced by register 2DH bit 5.

WAKEEN

PEO,RW

Wakeup event enable
When set, it enables the wakeup function.
Clearing this bit will also clear all wakeup event status.

WCR_MODE

PHS,RW

Write To Clear Mode
When set, the following register bits are cleared by write “1” .
Register 1 bit 2 and 3
Register 7
Register 0AH bit 2
Register 82H ~ 86H

FCOL

PHSO,RW

Force Collision in Loopback Mode
Used for testing only.

FDX

PHSO,RW

Full-Duplex mode.
1: Full-Duplex mode
0: Half-Duplex mode
Read only in Internal PHY mode.
This bit can be written only in External PHY mode.
This bit can also be forced by register 2EH bit 5 and 1.

2:1

LBK

PHOO,RW

Loopback mode
Bit 2 1
0 0 nomal
0 1 MAC interal loopback
1 0 internal PHY digital loopback

1 1 internal PHY analog loopback

RST

PHO,RW

Software Reset
When write “1” to this bit, DM9621 enters software reset mode and will be
automatically cleared after 10us.
Write “0” to this bit can end the software reset mode.

Preliminary
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4.2 Network Status Register (01H)

Bit Name Default Description
7 SPEED PHSO,R | Media Speed Status
W 0:100Mbps
1:10Mbps
This bit is no meaning when LINKST=0.
This bit read only in internal PHY mode and it can be written in extemal PHY mode.
This bit can also be forced by register 2EH bit 5 and 2.
6 LINKST PHSO,R | Link status
@) 0O:link failed
1:link OK
This bit read only in intemal PHY mode and it can be written in external PHY mode.
This bit can also be forced by register 2EH bit 5 and 0.
5 WAKEST PO,W/C | Wakeup event status.
1 This bit is set when wakeup event status asserted.
This bit is cleared by write “1” or when wakeup mode disabled.
4 RESERVED | PHSO,R | Reserved
0]
3 RESERVED PHSO, | Reserved
RW/C1
2 RESERVED PHSO, | Reserved
RW/C1
1 RXOV PHSO,R | RXFIFO Overflow Status
@) This bit is set when RX FIFO free space is less than 544-byte
This bit be cleared when RX FIFO free space is more than 2K.
0 RXRDY PHSO,R | RX Packet Ready
O] This bit is set when there are one or more packets in RX FIFO.
Preliminary 15
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4.3 TX Control Register (02H)

Bit Name Default Description
7 RESERVED 0O,RO Reserved
6 TJDIS PHSO,RW | Transmit Jabber Disable

When set, the transmit Jabber Timer(2048 bytes) is disabled. Otherwise the
transmit packet size can more than 2048-byte.

5 EXCECM PHSO,RW | Excessive Collision Mode Control :

0O:abort this packet when excessive collision count more than 15,

1: still try to transmit this packet

4 | Reservep | PHSORW | Reserved
3 | Reservep | PHSORW | Reserved
2 PAD DIST | PHSO,RW | TX Packet PAD Append Control:

0: the transmit packet size is appended to at least 64-byte.

1: the transmit packet size is unchanged from original setting.
1 CRC_DIS1 PHSO,RW | TX Packet Index Il CRC Appends Control:

0: the CRC field is appended automatically.

1: the CRC field is not appended.

0 RESERVED | PHSO,RW | Reserved

4.4 RX Control Register ( 05H

Bit Name Default Description
7 HASHALL | PHSO,RW | Filter All address in Hash Table
6 WTDIS PHSO,RW (Watchdog Timer Disable
When set, the Watchdog Timer(2048 bytes) is disabled and the RX packet may
more than 2048-byte.

When cleared, the Watchdog Timer(2048 bytes) is enabled and he RX packet is
truncated after the data more than 2048-byte

5 DIS LONG| PHSO,RW |Discard Long Packet
When set, the packets with length over 1522-byte are discarded from RX memory.

4 DIS CRC | PHSO,RW |Discard CRC Error Packet
When set, the packets with CRC error are discarded from RX memory.

3 ALL PHSO,RW |Pass All Multicast
When set, the packets with multicast destination address are stored to RX memory.
2 RUNT PHSO,RW |Pass Runt Packet
When set, the packets with size less than 64-byte are stored to RX memory.
1 PRMSC PHSO,RW [Promiscuous Mode
When set, the destination address is do not be checked.
0 RXEN PHSO,RW |RX Enable

When set, the received accepted packets can be stored to RX memory.

Preliminary 16
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4.5 RX Status Register (06H )

Bit Name Default Description
7 RF PHSO,RO | Runt Frame
Itis set to indicate the received frame has the size smaller than 64 bytes.
6 MF PHSO,RO | Multicast Frame
Itis set to indicate the received frame has a multicast address.
5 LCS PHSO,RO | Late Collision Seen
Itis set to indicate a late collision found during the frame reception.
4 RWTO PHSO,RO | Receive Watchdog Time-Out
Itis set to indicate receive more than 2048 bytes.
3 PLE PHSO,RO | Physical Layer Error
Itis set to indicate a physical layer error found during the frame reception.
2 AE PHSO,RO | Alignment Error
Itis set to indicate the received frame ends with a non-byte boundary.
1 CE PHSO,RO | CRC Error
It is set to indicate the received frame ends with a CRC error.
0 FOE PHSO,RO | FIFO Overflow Error
It is set to indicate a FIFO Overflow error happens during the frame reception.

4.6 Receive Overflow Counter Register (07H)
This register can be cleared by writing any data this byte. Or they also can be cleared by read this byte if register OH bit 5 is 0.

Bit Name Default Description
7 RXFU PHSO,RW/C | Receive Overflow Counter Overflow
This bit is set when the ROC has an overflow condition.
6.0 ROC PHSO,RW/C | Receive Overflow Counter
This is a statistic counter to indicate the received packet count upon FIFO
overflow.
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4.7 Back Pressure Threshold Register (08H)

Bit Name Default Description
74 BPHW PHS3h, RW | Back Pressure High Water Overflow Threshold. MAC will generate the jam
pattemn when RX SRAM free space is lower than this threshold value.
Default is 3K-byte free space. Please don't exceed SRAM size.
(1 unit=1K bytes)
3:0 JPT PHS7h,RW | Jam Patter Time. Default is 100us.
bit3 bit2 bit bitd ~ time
0 000 25us
0 0 0 1 5us
0 0 10 7.5us
00 1 1 12.5us
0100 25us
01 0 1 50us
01 10 75us
01 1 1 100us
10 0 0  125us
10 0 1 150us
1010 175us
170 1 1 200us
11 0 0  2250us
11 0 1  250us
171 10 275us
1 1 1 1 300us
4.8 Flow Control Threshold Register ( 09H )
Bit Name Default Description
74 HWOT PHS3h, RW | RX FIFO High Water Overflow Threshold
Send a pause packet with pause_time=FFFFH when the RX RAM free space is
less than this value., If this value is zero, its meaning is no free RX SARM space.
Default is 3K-byte free space. Please don't exceed SRAM size.
(1 unit=1K bytes)
3.0 LWOT PHS8h, RW | RXFIFO Low Water Overflow Threshold
Send a pause packet with pause_time=0000 when RX SARM free space is
larger than this value. This pause packet is enabled after high water pause
packet transmitted. Default SRAM free space is 8K-byte. Please don’t exceed
SRAM size.
(1 unit=1K bytes)
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4.9 RX/TX Flow Control Register

0AH )

Bit Name

Default

Description

7 TXPO

PHSO,RW

Force to TX Pause Packet with Time 0000H,:

This bit will be automatically cleared after pause packet transmission
completion.

Set to TX pause packet with time = 0000H

6 TXPF

PHSO,RW

Force to TX Pause Packet with Time FFFFH:

This bit will be automatically cleared after pause packet transmission
completion.

Set to TX pause packet with time = FFFFH.

5 TXPEN

PHSO,RW

TX Pause Packet Enable
Enable the pause packet for high/low water threshold of register 09H in
full-duplex mode.

4 BKPA

PHSO,RW

Back Pressure Packet Mode Enable:
Generate a jam pattem when any packet coming and RX SRAM over BPHW
of register 8H in half-duplex mode.

3 BKPM

PHSO,RW

Back Pressure DA Mode.
Generate a jam pattern when a packet’s DA match and RX SRAM over
BPHW of register 8H in half-duplex mode.

2 RXPS

PHSO,RW/C

RX Pause Packet Status:
This bit latched the RX pause packet in full-duplex mode.
This bit can be cleared by write “1” to this bit or  cleared automatically after
read if register OH bit 5 is “0”.

1 RXPCS

PHSO,RO

RX Pause Packet Current Status:
When set, it indicated that the pause timer is not down count to “0” yet.

0 FLCE

PHSO,RW

Flow Control Enable
When set, it enable the flow control mode(i.e. can to disable TX function).

4.10 EEPROM & PHY Control Register (0BH)

Bit Name Default Description
7 NO_EEP PO,RO | EEPROM Absent
When set, it indicates the EEPROM 93C46 or 93C56/66 is not detected.
6 EE_TYPE PO,RO | EEPROM type
0:93C46
1. 93C56/66
5 REEP PHO,RW | Reload EEPROM.
When set, the EEPROM is re-loaded.
Driver needs to clear it after operation complete.
4 WEP PHO,RW | Write EEPROM enable
The written ability of EEPROM is enabled.
3 EPOS PHO,RW | EEPROM or PHY Operation Select
When reset, select EEPROM;
when set, select PHY.
2 ERPRR PHO,RW | EEPROM Read or PHY Register Read Command.
Write “1” to start EEPROM or PHY read operation.
This bit will be cleared after the completion of read operation.
1 ERPRW PHO,RW | EEPROM Write or PHY Register Write Command.
Write “1” to start EEPROM or PHY write operation.
This bit will be cleared after the completion of write operation
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0 ERRE PHO,RO | EEPROM Access Status or PHY Access Status
When set, it indicates that the EEPROM or PHY access is in progress.

4.11 EEPROM & PHY Address Register (0CH)

Bit Name Default Description

76 PHY_ADR | PHO1,RW | PHY Address bit [1:0] or EEPROM Word Address[7:6]:

Ifitis in PHY mode operation , the PHY address bit [4:2] is force to 0.
Force to 01 if internal PHY is selected.

Or EEPROM Word Address|[7:6] if EEPROM 93C56/66 is used

5:0 EROA PHO,RW | EEPROM Word Address[5:0] or PHY Register Number
4,12 EEPROM & PHY Data Register ( EE_PHY L : ODH EE_PHY_H:O0EH )
Bit Name Default | Description

7.0 EE_PHY L X,RW | EEPROM or PHY Low Byte Data
7.0 EE PHY H X,RW | EEPROM or PHY High Byte Data

4.13 Wake Up Control Register ( OFH )
Bit Name Type Description

7 SMI_EN PO,RW SMI_C Event Enable
When set, enable SMI_C as GPIO Wake-up Event.
This event occurred in 100ms low state and then 100ms high state in SMI_C pin

6 SMI_ST PO,RO SMI_C Even Status
When set, indicates SMI C Event occurred.
5 LINKEN PEO,RW Link Change Event Enable

When set, enable Link Status Change Wake-up Event.

4 SAMPLEEN PEO,RW Sample Frame Match Event Enable

When set, enable Sample Frame Wake-up Event.

3 MAGICEN PEO,RW Magic Packet Event Enable

When set, enable Magic Packet Wake-up Event.

2 LINKST PO,RO Link change Event Status

When set, indicates link change and Link Status Change Event occurred.
1 SAMPLEST PO,RO Sample Frame Mtach Event Status

When set, indicates the sample frame is received and Sample Frame Event
occurred. This bit will not be affected after a software reset.

0 MAGICST PO,RO Magic Packet Event Status

When set, indicates the Magic Packet is received and Magic packet Event
occurred. This bit will not be affected after a software reset.

4.14 Physical Address Register ( 10H~15H )

Bit Name Default Description
7.0 PAB5 E,RW Physical Address Byte 5 (15H)
7.0 PAB4 E,RW Physical Address Byte 4 (14H)
7.0 PAB3 E,RW Physical Address Byte 3 (13H)
7.0 PAB2 E,RW Physical Address Byte 2 (12H)
7.0 PAB1 E,RW Physical Address Byte 1 (11H)
7:0 PABO E,RW Physical Address Byte 0 (10H)
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4.15 Multicast Address Register ( 16H~1DH )

Bit Name Default Description
7:0 MAB7 P80,RW [ Multicast Address Byte 7 (1DH)
7:0 MAB6 POO,RW [ Multicast Address Byte 6 (1CH)
7:0 MABS5 POO,RW [ Multicast Address Byte 5 (1BH)
7:0 MAB4 POO,RW | Multicast Address Byte 4 (1AH)
7:0 MAB3 POO,RW [ Multicast Address Byte 3 (19H)
7:0 MAB2 POO,RW [ Multicast Address Byte 2 (18H)
7:0 MAB1 POO,RW [ Multicast Address Byte 1 (17H)
7:0 MABO POORW | Multicast Address Byte 0 (16H)
4.16 General purpose control Register (1EH)
Bit Name Default Description
74 | RESERVED PO,RO Reserved
3.0 | RESERVED | PO111,RW [ Reserved
4.17 General purpose Register ( 1FH)
Bit Name Default Description
74 | RESERVED PO,RO Reserved
311 RESERVED PO,RW Reserved
0 GEPIOO0 PE1,RW | General purpose :

When the correspondent bit of General Purpose Control Register is 1, the value
of the bit is output to pin GEPIOO.

When the correspondent bit of General Purpose Control Register is 0, the value
of the bit be read is reflected from pin GEPIOO.

GEPIOO0 default output 1 to POWER_DOWN internal PHY. Driver need to clear
this POWER_DOWN signal by write “0” when it wants PHY active. If other
device need, it also can refer this signal. This default value can be programmed
by EEPROM. Please refer EEPROM description.

4.18 Vendor ID Register (28H~29H)

Bit Name Default Description
7.0 VIDH 0AH,RO | Vendor ID high byte (29H)
7:0 VIDL 46H.RO | Vendor ID low byte (28H)

4.19 Product ID Register (2AH~2BH)
Bit Name Default Description
7.0 PIDH 96H,R Product ID high byte (2BH)
7:0 PIDL 20H.R Product ID low byte (2AH)

4.20 Chip Revision Register (2CH)
Bit Name Default Description
7.0 CHIPR 01H,RO CHIP revision
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4.21 TX Special Control Register (2DH)

Bit Name Default Description
7 RESERVED | PHORW | Reserved
6 LCOL_TRY PHO,RW | Late Collision Retry
5 RESERVED | PHORW | Reserved
3 RESERVED | PHORW | Reserved
3:0 TX_GAP PHO,RW | TX Inter frame Gap
O0XXX: 96-bit
1000: 64-bit
1001: 72-bit
1010: 80-bit
1011: 88-bit
1100: 96-bit
1101: 104-bit
1110:112-bit
1111: 120-bit
4.22 External PHY Force Mode Control Register (2EH)
Bit Name Default Description
7~6 | RESERVED 0,RO Reserved
5 EXTERNAL HPO,RW | Force to external PHY mode
4 RESERVED 0,RO Reserved
3 RESERVED | PHORW | Reserved
2 SPEED HPO,RW | Force external PHY speed mode in MAC register 1 bit 7
0: force to 100Mbps mode
1: force to 10Mbps mode
1 DUPLEX HPO,RW | Force external PHY duplex mode in MAC register O bit 3
0: force to full-duplex
1: force to half-duplex
0 LINK HPO,RW | Force external PHY link mode in MAC register 1 bit 6

0: force to link ON
1: force to link OFF

4.23 Transmit Check Sum Control Register (31H)

Bit Name Default Description
7~3 | RESERVED 0,RO Reserved
2 UDPCSE HPSO,RW | UDP Checksum Generation Enable
1 TCPCSE HPSO,RW | TCP Checksum Generation Enable
0 IPCSE HPSO,RW | IP Checksum Generation Enable
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4.24 Receive Check Sum Control Status Register (32H)

Bit Name Default Description
7 UDPS HPSO,RO | UDP Checksum Status
0: UDP packet checksum OK, or this is not UDP packet
1: UDP packet checksum error
6 TCPS HPSO,RO | TCP Checksum Status
0: TCP packet checksum OK; or this is not TCP packet
1: TCP packet checksum error
5 IPS HPSO,RO | IP Checksum Status
0: IP packet checksum OK,; this is not IP packet
1: IP packet checksum error
4 UDPP HPSO,RO | UDP Packet
3 TCPP HPSO,RO | TCP Packet
2 IPP HPSO,RO | IP Packet
1 RCSEN HPSO,RW | Receive Checksum Checking Enable
When set, the checksum status will store in packet first byte of status header in RX
DM9621 mode.
0 DCSE HPSO,RW | Discard Checksum Error Packet
When set, if IP/TCP/UDP checksum field is error, this packet will be discarded.

4.25 External PHYceiver Address Register (33H)

Bit Name Default Description
7 ADR _EN HPSO,RW | External PHY Address Enabled
When set in external MIl mode, the external PHY ceiver address is defined at bit
4~0.
6~5 Reserved HPSO,RO | Reserved
4~0 EPHYADR | HPSO01,RW | Extenal PHY Address Bit 4~0
The PHY address in external MIl mode.

4.26 General Purpose Control Register 2 (34H)

Bit

Name

Default

Description

7~0

GPC2

HPO,RW

General Purpose Control 2
Define the input mode (“0”,) or output mode (“1”) of pins GP_GRP2.
Where the GP_GRP2 are pins GPIO?2 listed in pin description

4.27 General Purpose Register 2 (35H)

Bit Name Default Description

7~0 GPD2 HPO,RW | General Purpose Register 2 Data
When the correspondent bit of General Purpose Control Register 2 is set, i.e.
output mode, the value of the bit is reflected to pins GP_GPR2
When the correspondent bit of General Purpose Control Register 2 is 0, i.e. input
mode, the value of the bit to be read is reflected from correspondent pins
GP_GPR2
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4.28 General Purpose Control Register 3 (36H)

Bit

Name

Default

Description

7~0

GPC3

HPO,RW

General Purpose Control 3
Define the input mode (“0”,) or output mode (“1”)  of pins GP_GRP3.
Where the GP_GRP3 are pins GPIO3 listed in pin description

4.29 General Purpose Register 3 (37H)

Bit

Name

Default

Description

7~0

GPD3

HPO,RW

General Purpose Register 3 Data

When the correspondent bit of General Purpose Control Register 3 is set, i.e.
output mode, the value of the bit is reflected to pin GP_GRP3

When the correspondent bit of General Purpose Control Register 3 is 0, i.e. input
mode, the value of the bit to be read is reflected from correspondent pins
GP_GRP3

4.30 EEPROM and PHY Contr

ol Register (3AH)

Bit Name Default Description

7 FORCE 46 | PTO,RW | Force EEPROM to 93C46 type

6 DET 46 PO,RO | Auto-detect EEPROM as 93C46

5 DET 56 PO,RO | Auto-detect EEPROM as 93C56/66
4~3 | EECK_SPD | PO,RW | Re-define EEPROM EECK speed

00=0.2Mhz, 01=0.5MHz, 10=1MHz, 11=2MHz

2 NO PRE PO,RW | Do no generate Ethemet PHY preamble in MDIO

1~0 MDC_SPD PO,RW | Re-define Etheret PHY MDC speed

00=1Mhz, 01=3.1MHz, 10=12.5MHz, 11=0.25MHz

4.31 Pause Packet Control/Status Register (3DH)

Bit Name Default Description
7~4 PAUSE_CTR PO,RO Pause Packet Counter
The Pause packet counter before RX SRAM flow control low threshold
reached.
3~0 | PAUSE_MAX | PHS4,RW | Max. Pause Packet Count

The maximum pause packet with timer FFFFH is transmit, when the RX
SRAM is still in high threshold when pause timer timeout.

4.32 Transmit Packet Counter (81H)

Bit Name Default Description
7-0 TX_ CTR PSO,RO | TX Packet Count
The TX packet countin TX SRAM.
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4.33 USB Packet Error Counter (82H)

Bit Name Default Description

7-0 USB_ERR PHSO,RW/C | USB Data Error Count

This counter is increased when there has been data CRC error in USB
packet. This counter can be cleared by read if register 5 is “0” or by write to
this register with any data.

4.34 Ethernet Receive Packet CRC Error Counter (83H)

Bit Name Default Description

7-0 RX_ERR PHSO,RW/C | Ethemet RX Packet CRC Error Count

This counter is increased when there has been CRC error in Ethemet receive
packet. This counter can be cleared by read if register 5 is “0” or by write to
this register with any data.

4.35 Ethernet Transmit Excessive Collision Counter (84H)

Bit Name Default Description

70 ECOL CTR | PHSO,RW/C | Ethemet TX Packet Excessive Collision Count

This counter is increased when there has been excessive collision, i.e.
continued 16 collisions, in Ethernet transmit packet. This counter can be
cleared by read if register 5 is “0” or by write to this register with any data.

4.36 Ethernet Transmit Collision Counter (85H)

Bit Name Default Description

70 COL CTR PHSO,RW/C | Ethemet TX Packet Collision Count

This counter is increased when there has been collision in Ethernet transmit
packet. This counter can be cleared by read if register 5 is “0” or by write to
this register with any data.

4.37 Ethernet Transmit Late Collision Counter (86H)

Bit Name Default Description

70 LCOL CTR PHSO,RW/C | Ethemet TX Packet Late Collision Count

This counter is increased when there has been late collision in Ethemet
transmit packet. This counter can be cleared by read if register 5 is “0” or by
write to this register with any data.

4.38 RX Header Control/Status Register (91H)

Bit Name Default Description

7 MODE9620 | PTO,RW | RXheader mode

0: DM9601 compatiable, 3-byte RX header : RX_status, byte ctr_low,
byte_ctr_high

1: DM9621 mode, 4-byte RX header : RX _flag, RX status, byte_ctr_low,
byte ctr_high

6~1 | RESERVED P,RO Reserved

RESERVED PO,RW | Reserved

RESERVED PO,RW | Reserved

(@] =Y
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4.39 USB Squelch Control (95H

Bit Name Default

Description

7~2 | RESERVED PO,RO

Reserved

2~0 SQUELCH P100,RW

Reference voltage for USB squelch circuit

000 for Reference voltage = 27.5mV

100 for Reference voltage = 137.5mV (default)
111 for Reference voltage = 220mV

4.40 USB Address (96H)

Bit Name Default Description
7~0 USB_ADR PO,RO USB Address

4.41 USB Device Address Register (FOH)
Bit Name Default Description

7 RESERVED 0,RO Reserved

6:0 USBFA 0,RO USB device address

4.42 Receive Packet Counter Register (F1H)
Bit Name Default Description
7:0 RXC 0,RO RXC is the packet counter received in SRAM

4.43 Transmit Packet Counter/USB Status Register (F2H)

Bit Name Default Description

7 RXFAULT 0,RC Indicate RX has unexpected condition

6 SUSFLAG 0,RC Indicate device has suspend condition

5 EP1RDY 0,RO Indicate there are data ready for read from EP1 pipe
4 RESERVED 0,RO Reserved

3 BOFAULT 0,RO Indicate Bulk Out has unexpected condition

2 TXC2 0,RO Represent there is full in transmit buffer

1 TXC1 0,RO Represent there is almost full in transmit buffer

0 TXCO 0,RO Represent there have packets in transmit buffer.

4.44 USB Control Register (F4H)

Bit Name Default Description
7 Reserved 0,RW Reserved
6 Reserved 0,RW Reserved

5 EP3ACK O0,RW

When set and EP3_NAK=0, EP3 will always retum 8-byte data to host per
interrupt-interval

4 EP3NAK 0,RW When set, EP3 will always retum NAK.
3 Reserved 0,RW Reserved
2 Reserved 0,RW Reserved
1 Reserved 0,RW Reserved
0 MEMTST 0,RW Before any memory-command, this bit must be set to 1. Whenin MEM_TST,
TX/RX fifo controller will be flushed.
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5. EEPROM Format:

name Word offset description
MAC address 0 0~5 |6 byte ethemet address
Auto Load Control 3 6-7 |Bit 1:0=01: Update vendor ID and product ID
Bit 5:2 reserved
Bit 7:6=01: Accept setting of WORD7[3:0]
Bit 9:8=01: Accept setting of WORD7[6:4]
Bit 11:10=01: Accept setting of WORD7[7]
Bit 13:12=01: Accept setting of WORD7[8]
Bit 15:14=01: Accept setting of WORD7[14] and WORD 11
Vendor ID 4 8-9 |2 byte vendor ID (Default: 0A46h)
Product ID 5 10-11 |2 byte product ID (Default: 9621h)
Reserved 6 12-13 [reserved
Wake-UP mode 7 14-15 [Bit0: WOL active low when set (default: active high)
control Bit1: WOL is pulse mode (default: level mode)
Bit2: magic wakeup event enabled when set. (default: no)
Bit3: link_change wakeup event enabled when set (default: no)
Bit4: magic wakeup event enabled if USB in suspend state (default: yes)
Bit5: link_change wakeup event enabled if USB in suspend state (default: yes)
Bit6: sample frame wakeup event enabled if USB in suspend state (default: yes)
Bit7: reserved
Bit8: internal PHY is enabled after power-on (default: no)
Bit13:9: reserved
Bit14: 1:AUTO-MDIX ON, 0:AUTO-MDIX OFF
Bit15: reserved
String1 address 8 16 |Vendor describe string start address
String1 length 8 17 |Vendor describe string length
String2 address 9 18  |Product describe string start address
String2 length 9 19 |Product describe string length
String3 address 10 20  [Product describe string start address
String3 length 10 21 Product describe string length
USB control 11 22-23 |Bit7: 0: USB maximum power. Unit is 2ma.
Bit15:8: USB class code
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6. PHY Register Description

ADD| Name | 15 14 13 12 11 10 9 8 7 6 | 5 [ 4 | 3 | 2 | 1 ] o0
00H | CONTR | Reset | Loop Speed | AutoN [ Power | Isolate | Restart Full Coll. Reserved
oL back select | Enable | Down Auto-N | Duplex Test
0 0 1 1 0 0 0 1 0 000_0000
01H | STATUS| T4 | TXFDX | TXHDX | 10FDX | 10 HDX Reserved Pream. | Auto-N | Remote | Auto-N Link Jabber Extd
Cap. Cap. Cap. Cap. Cap. Supr. | Compl. Fault Cap. Status | Detect Cap.
0 1 1 1 1 0000 1 0 0 1 0 0 1
02H|[PHYD1| © 0 0 0 0 0 o [ 1 T 1 0 0 0 0 0 0 1
03H [ PHYID2 1 0 1 1 1 0 Model No. Version No.
01011 0000
04H [Auto-Neg.| Next | FLPRcv [ Remote Reserved FC T4 TXFDX | TXHDX | 10FDX | 10 HDX Advertised Protocol Selector Field
Advertise [ Page Ack Fautt Adv Adv Adv Adv Adv Adv
05H | LinkPart. |