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1.

2.1.

General description

The GDSCN is a 2/3-port EtherCAT SubDevice controller with dual integrated Ethernet PHY
which contain a full duplex 100BASE-TX transceiver and support 100Mbps (100BASE-TX)
operation. The GDSCN supports HP Auto-MDIX, allowing the use of direct connect or cross-
over LAN cables.

The GDSCN includes an EtherCAT SubDevice controller with 8K bytes of Process Data
RAM(PDRAM) and 8 Fieldbus Memory Management Units (FMMUs). Each FMMU performs
the task of mapping logical addresses to physical addresses. The EtherCAT SubDevice
controller also includes 8 SyncManagers to allow the exchange of data between the EtherCAT
main and the local application. Each SyncManager's direction and mode of operation is
configured by the EtherCAT main. Two modes of operation are available: buffered mode or
mailbox mode. In the buffered mode, both the local microcontroller and EtherCAT main can
write to the device concurrently. The buffer within the GDSCN will always contain the latest
data. If newer data arrives before the old data can be read out, the old data will be dropped.
In mailbox mode, access to the buffer by the local microcontroller and the EtherCAT main is
performed using handshakes, guaranteeing that no data will be dropped.

Device overview

Device information

Table 2-1. GDSCN devices features and peripheral list

Feature GDSCN
Ports 3 ports(2PHYS,1MIl)
FMMUs 8
SyncManagers 8
Process data RAM(PDRAM) 8KB
Distributed Clocks 64bit
Digital 1/0

Process Data Interfaces
On-chip bus(SPI,EXMC)

1.1V Integrated voltage regulator for

P | logic core/
ower su

PPy 2.5V Ethernet magnetics/
3.3V power supply voltage

I/O 1.8V~3.3V compatible 1/0
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2.2. Block diagram

Figure 2-1. GDSCN system diagram
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2.3. Pinouts and pin assignment
Figure 2-3. GDSCN QFN64 pinouts
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2.4. Memory map
Table 2-2. GDSCN memory map
Pre-defined
. Address Peripherals
Regions
0x0000 Type
0x0001 Revision
0x0002 - 0x0003 Build
0x0004 FMMUs Supported
EtherCAT
0x0005 SyncManagers Supported
0x0006 RAM Size
0x0007 Port Descriptor
0x0008 - 0x0009 ESC Features Supported
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Pre-defined
Regions

Address

Peripherals

0x0010 - 0x0011

Configured Station Address

0x0012 - 0x0013

Configured Station Alias

0x0013 - 0x001F

Reserved

0x0020 Write Register Enable
0x0021 Write Register Protection
0x0022 - 0x002F Reserved
0x0030 ESC Write Enable
0x0031 ESC Write Protection
0x0032 - 0x003F Reserved
0x0040 ESC Reset ECAT
0x0041 ESC Reset PDI
0x0042 - OxOFF Reserved
0x0100 - 0x0103 ESC DL Control
0x0104 - 0x0107 Reserved

0x0108 - 0x0109

Physical Read/Write Offset

0x0110 - 0x0111

ESC DL Status

0x0112 - Ox011F Reserved
0x0120 - 0x0121 AL Control
0x0122 - 0x012F Reserved
0x0130 - 0x0131 AL Status
0x0132 - 0x0133 Reserved
0x0134 - 0x0135 AL Status Code
0x0136 - 0x0137 Reserved
0x0138 RUN LED Override
0x0139 Reserved
0x0140 PDI Control
0x0141 ESC Configuration

0x0142 - 0x0143

ASIC Configuration

0x0144 - 0x0145

RESERVED Register

0x0146 - 0x014F

Reserved

0x0150

PDI Configuration

0x0151

Sync/Latch PDI Configuration

0x0152 - 0x0153

Extended PDI Configuration

0x0154 - Ox01FF

Reserved

0x0200 - 0x0201

ECAT Event Mask

0x0202 - 0x0203

Reserved

0x0204 - 0x0207

PDI AL Event Mask

0x0208 - 0x0209 Reserved
0x0210 - 0x0211 ECAT Event Request
0x0212 - 0x021F Reserved

0x0220 - 0x0223

AL Event Request
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Pre-defined
Address Peripherals
Regions
0x0223 - 0x022F Reserved

0x0300 - 0x0307

RX Error Counter

0x0308 - 0x030B

Forwarded RX Error Counter

0x030C ECAT Processing Unit Error Counter
0x030D PDI Error Counter

0x030E PDI Error Code

0x030F Reserved

0x0310 - 0x0313

Lost Link Counter

0x0314 - Ox03FF

Reserved

0x0400 - 0x0401

Watchdog Divider

0x0410 - 0x0411

Watchdog Time PDI

0x0420 - 0x0421

Watchdog Time Process Data

0x0440 - 0x0441

Watchdog Status Process Data

0x0442 Watchdog Counter Process Data

0x0443 Watchdog Counter PDI
0x0444 - Ox04FF Reserved

0x0500 EEPROM Configuration

0x0501 EEPROM PDI Access State
0x0502 - 0x0503 EEPROM Control/Status
0x0504 - 0x0507 EEPROM Address
0x0508 - 0x050B EEPROM Data
0x050C- 0x050F Reserved

0x0510 - 0x0511

MIl Management Control/Status

0x0512 PHY Address
0x0513 PHY Register Address
0x0514 - 0x0515 PHY DATA
0x0516 MIl Management ECAT Access State
0x0517 MIl Management PDI Access State
0x0518 - 0x051B PHY Port Status
0x051C - OxO5FF Reserved
0x0600 - OX06FF FMMU
0x0700 - OxO07FF Reserved
0x0800 - 0x087F SyncManager
0x0880 - Ox08FF Reserved

0x0900 - Ox09FF

Distributed Clocks (DC)

0x0AO00 - OXOAFF Reserved
0x0EOQO0 - 0x0EQ7 Product ID
0xOEO08 - OxOEOF Vendor ID
O0xOE10 - OXOEFF Reserved
0x0FO0O0 - OxOF03 Digital 1/0 Output Data
0x0F04 - OxOFOF Reserved

10
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Pre-defined
. Address Peripherals
Regions
0x0F10 - OxOF17 General Purpose Outputs
0xO0F18 - OxOF1F General Purpose Inputs
0x0F20 - OxXOF7F Reserved
0x0F80 - OxOFFF User RAM
0x1000 - Ox2FFF Process Data RAM
0x3300 - 0x33FF AHB20OPB Bridge
0x3400 - Ox34FF RCU
0x3500 - 0x35FF GPIO
Peripheral 0x3700 - Ox37FF PMU
0x3800 - 0x38FF TIMER
0x3900 - 0x39FF SYSCFG
0x3A00 - Ox3AFF IRQ
2.5. Clock tree
Figure 2-4. GDSCN clock tree
CK_PHY_25M
PHYO0/1
CK_PHY_20M_OCC
MDC_CLK?
CK_cec(J;Fa%;ggAM_D—>
i B piow | pn [ OMETR L oy CK’;OC;E%;LWM _D_, CORE
cx_c%ﬁng _D—>
25 MHz max CK_EFUSE
EFUSE enable —|,:>—>
25 Mz max > CK_TIMER
TIMER enable
CKfTIMERfFREERUN=
100 MHz max HCI::X
AHB @m’
SPISLAVE, EFUSE,
RCU,GPIO
100 MHz max PCLK
APB enable to APB bus,
TIMER,PMU,SY SCFG,IRQ
w’
OPBenable to GDH20PB
Legend:

HXTAL: High speed crystal oscillator

11
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2.6. Pin definitions
2.6.1. GDSCN QFN64 pin definitions

Table 2-3. GDSCN QFN64 pin definitions

QFN64
Pin Name Pins |Pin Type("|1/O Level? Functions description
OSCl 1 Default: OSCI
0OSsCo 2 Default: OSCO
OSCVvDD1M1 3 P - Default: OSCVDD11
OSCVSS 4 P - Default: OSCVSS
VDD33 5 P - Default: VDD33
VDDCR 6 P - Default: VDDCR
REG EN . /o 5VT Default: REG_EN
- Additional: REG_EN
Default: 1016
1016 8 I/0 5VT Alternate: SIO4, MCU_PDI_TYPE
Additional: VBG11
Default: 1017
1017 9 I/0 5VT
Alternate: SIO5, EFUSE_LDO_BYP
1018 10 I/0 5VT Default: 1018
Alternate: SIO6, PHYRST_MODE
Default: RSTN
RSTN 11 I/0 .
Additional: RSTN
Default: SOF
SOF 12 I/0 5VT
Alternate: EXMC_AD2, PDI_DIGIO_SOF, SIO02
Default: EOF
EOF 13 I/0 5VT
Alternate: EXMC_AD1, PDI_DIGIO_EOF, SIO1
VDDIO 14 P Default: VDDIO
Default: 108
Alternate: EXMC_AD14, PDI_DIGIOS,
108 15 I/0 5VT N —
PDI_GPIO8, MII0_TXD3, MII2_TXD3,
TX_SHIFT1
Default: 107
Alternate: EXMC_AD13, PDI_DIGIO?7,
107 16 I/0 5VT
PDI_GPIO7, MIIO_TXD2, MII2_TXD2,
TX_SHIFTO
Default: WD_STATE
WD_STATE 17 110 5VT Alternate: EXMC_ADO,
PDI_DIGIO_WD_STATE, SIO0
Default: SYNC1_LATCH1
SYNC1_LATCH1 18 110 5VT
- Alternate: SYNC1, LATCH1
Default: LATCH_IN
LATCH_IN 19 110 5VT  |Alternate: EXMC_AD9, PDI_DIGIO_LATCH_IN,
SCK
VDDIO 20 P - Default: VDDIO

12
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Pin Name Pins |Pin Type("|1/O Level® Functions description
Default: 106
106 21 Ie} 5VT Alternate: EXMC_AD12, PDI_DIGIOS,
PDI_GPIO6, MIIO_TXD1, MII2_TXD1
Default: 105
105 22 Ie} 5VT Alternate: EXMC_AD11, PDI_DIGIO5,
PDI_GPIO5, MII0_TXDO0, MII2_TXD0
Default: 104
104 23 Ie} 5VT Alternate: EXMC_AD10, PDI_DIGIO4,
PDI_GPIO4, MIIO_TX_EN, MII2_TX_EN
VDDCR 24 P - Default: VDDCR
Default: OE_EXT
OE_EXT 25 I/0 5VT Alternate: EXMC_NL, PDI_DIGIO_OE_EXT,
ESC_CLKOUT_25M, SIO07
Default: 1011
1011 26 I/0 5VT Alternate: EXMC_CLK, PDI_DIGIO11,
PDI_GPIO11, MII2_RX_DV, MII0_RX_DV
Default: 1012
1012 27 I/0 5VT Alternate: EXMC_NWAIT, PDI_DIGIO12,
PDI_GPIO12, MII0_RXDO0, MII2_RXD0
Default: 1013
1013 28 I/0 5VT Alternate: EXMC_NE, PDI_DIGIO13,
PDI_GPIO13, MII0O_RXD1, MII2_RXD1
Default: 1010
1010 29 le} 5VT Alternate: PDI_DIGIO10, PDI_GPIO10,
MIIO_LINKPOL, LINKACTLED2
Default: 1014
1014 30 Ie} 5VT Alternate: EXMC_NWE, PDI_DIGIO14,
PDI_GPIO14, MII0O_RXD2, MII2_RXD2
Default: 1015
1015 31 I/0 5VT Alternate: EXMC_NOE, PDI_DIGIO15,
PDI_GPIO15, MII0O_RXD3, MII2_RXD3
VDDIO 32 P - Default: VDDIO
Default: 109
109 33 le} 5VT Alternate: EXMC_AD15, PDI_DIGIO9,
PDI_GPIO9, MII0_RX_ER, MII2_RX_ER
SYNCO_LATCHO| 34 Ie} 5VT Default: SYNGO_LATCHO
Alternate: SYNCO, LATCHO
Default: WD_TRIG
WD_TRIG 35 Ie} 5VT Alternate: EXMC_AD3, PDI_DIGIO_WD_TRIG,
SI03
Default: 100
100 36 Ie} 5VT Alternate: EXMC_ADS6, PDI_DIGIOO,
PDI_GPIOO0, MII0_RX_CLK, MII2_RX_CLK
VDDIO 37 P i Defa.ll,llt: VDDIO
Additional: VDDIO
VDDCR 38 P - Default: VDDCR

13
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QFN64

Pin Name

Pins

Pin Type("

1/0 Level@

Functions description

101

39

110

5VT

Default: 101
Alternate: EXMC_AD7, PDI_DIGIO1,
PDI_GPIO1, ESC_MDC

102

40

110

5VT

Default: 102
Alternate: EXMC_ADS, PDI_DIGIOZ2,
PDI_GPIO2, ESC_MDIO

TESTMODE

41

110

5VT

Default: TESTMODE
Alternate: TESTMODE

EESDA

42

1’0

5VT

Default: EESDA
Alternate: EEPROM_DATA, JTAG_TMS

EESCL

43

1’0

5VT

Default: EESCL
Alternate: EEPROM_CLK, JTAG_TCK

IRQ

44

1’0

5VT

Default: IRQ
Alternate: IRQ

EESIZE

45

1’0

5VT

Default: EESIZE
Alternate: EEPROM_SIZE, RUNLED

LINKACTLED1

46

110

5VT

Default: LINKACTLED1
Alternate: LINKACTLED1, JTAG_TDI,
CHIP_MODE1

VDDIO

47

Default: VDDIO
Additional: VDDIO

LINKACTLEDO

48

1’0

5VT

Default: LINKACTLEDO
Alternate: LINKACTLEDO, JTAG_TDO,
CHIP_MODEO

103

49

110

5VT

Default: 103

Alternate: EXMC_AD4, PDI_DIGIO3,
PDI_GPIO3, MII2_LINK, MII0_LINK
Additional: VDDCR_REF

OUTVALID

50

110

5VT

Default: OUTVALID
Alternate: EXMC_AD5, PDI_DIGIO_OUTVALID,
SCS

RTXA

51

110

Default: RTXA
Additional: RTX_P1

VDD3A1

52

Default: VDD3A1
Additional: VDA3PL_P1

TXPA

53

110

Default: TXPA
Additional: TXP_P1

TXNA

54

110

Default: TXNA
Additional: TXN_P1

RXPA

55

IO

Default: RXPA
Additional: RXP_P1

RXNA

56

IO

Default: RXNA
Additional: RXN_P1

VDD1A1

57

Default: VDD1A1
Additional: VDD1A_P1

RTXB

58

I/0

Default: RTXB

14
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QFN64
Pin Name Pins |Pin Type("|1/O Level® Functions description
Additional: RTX_P2
Default: VDD3A2
VDD3A2 59 P - .
Additional: VDA3PL_P2
Default: TXPB
TXPB 60 I/O .
Additional: TXP_P2
Default: TXNB
TXNB 61 I/O .
Additional: TXN_P2
Default: RXPB
RXPB 62 I/O .
Additional: RXP_P2
Default: RXNB
RXNB 63 I/O .
Additional: RXN_P2
Default: VDD1A2
VDD1A2 64 P - .
Additional: VDD1A_P2
Notes:
(1) Type: | =input, O = output, P = power.
(2) 1/O Level: 5VT =5V tolerant.
2.6.2. GDSCN pin alternate functions

Table 2-4.GDSCN alternate functions summary

OSPI (8- | QSPI (4-wire)
Pin Name EXMC Digital 10 QSPI (4-wire) + Ml
wire) + GPIO | + MIl (4-wire)
SI104/
MCU_PDIL_T MCU_PDIL_TY
1016 MCU_PDI_TYPE |MCU_PDI_T MCU_PDI_TYPE
YPE PE
YPE
SIO5/
EFUSE_LDO EFUSE_LDO
1017 - EFUSE_LDO_BYP |EFUSE_LDO - ~| EFUSE_LDO_BYP
_BYP BYP
_BYP
SI06/
PHYRST_M PHYRST_MO
1018 - PHYRST_MODE | PHYRST_M - PHYRST_MODE
ODE DE
ODE
RSTn RSTn RSTn RSTn RSTn RSTn
SOF EXMC_AD2 | PDI_DIGIO_SOF SI02 SI02 SI02
EOF EXMC_AD1 | PDI_DIGIO_EOF SIO1 SIO1 SI01
MII2_TXD3/ MII0_TXD3/
108 EXMC_AD14 PDI_DIGIO8 PDI_DIGIO8
TX_SHIFT1 TX_SHIFT1
MII2_TXD2/ MII0_TXD2/
107 EXMC_AD13 PDI_DIGIO7 PDI_DIGIO7
- - - TX_SHIFTO TX_SHIFTO
PDI_DIGIO_WD_ST
WD_STATE| EXMC_ADO SIO00 SIO00 SIOo0
ATE
SYNC1_LA| SYNC1/ SYNC1/ SYNC1/ SYNC1/ SYNC1/
TCHA1 LATCH1 LATCH1 LATCH1 LATCH1 LATCH1
LATCH_IN | EXMC_AD9 | PDI_DIGIO_LATCH SCK SCK SCK

15
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OSPI (8- | QSPI (4-wire)
Pin Name EXMC Digital 10 QSPI (4-wire) + Ml
wire) + GPIO| + Ml (4-wire)
_IN
106 EXMC_AD12 PDI_DIGIO6 PDI_DIGIO6 | MII2_TXD1 MII0_TXD1
105 EXMC_AD11 PDI_DIGIO5 PDI_DIGIO5 | MII2_TXDO MII0_TXDO
104 EXMC_AD10 PDI_DIGIO4 PDI_DIGIO4 | MII2_TX_EN MIIO_TX_EN
PDI_DIGIO_OE_EX ESC_CLKOU
OE_EXT | EXMC_NL SI07 ESC_CLKOUT_25M
T T_25M
1011 EXMC_CLK PDI_DIGIO11 PDI_GPIO11| MII2_RX_DV MII0_RX_DV
EXMC_NWAI
1012 T PDI_GPIO12 PDI_GPIO12| MII2_RXDO MII0_RXDO
1013 EXMC_NE PDI_GPIO13 PDI_GPIO13| MII2_RXD1 MII0_RXD1
MII_LINKPOL/
- MII_LINKPOL/
1010 PDI_GPIO10 PDI_GPIO10 | LINKACTLED
- - 5 LINKACTLED2
1014 EXMC_NWE PDI_GPIO14 PDI_GPIO14| MII2_RXD2 MII0_RXD2
1015 EXMC_NOE PDI_GPIO15 PDI_GPIO15| MII2_RXD3 MII0_RXD3
109 EXMC_AD15 PDI_GPIO9 PDI_GPIO9 | MII2_RX_ER MIIO_RX_ER
SYNCO_LA| SYNCO0/ SYNCO/ SYNCO/ SYNCO/ SYNCO/
TCHO LATCHO LATCHO LATCHO LATCHO LATCHO
PDI_DIGIO_WD_TR
WD_TRIG | EXMC_AD3 - IG_ - SI03 SI03 SI03
100 EXMC_AD6 PDI_DIGIOO0 PDI_DIGIOO0 |MII2_RX_CLK MII0_RX_CLK
101 EXMC_AD7 PDI_DIGIO1 PDI_DIGIO1 | ESC_MDC ESC_MDC
102 EXMC_AD8 PDI_DIGIO2 PDI_DIGIO2 | ESC_MDIO ESC_MDIO
TESTMODE| TESTMODE TESTMODE TESTMODE | TESTMODE TESTMODE
EEPROM_D EEPROM_D | EEPROM_DA
EEPROM_DATANT EEPROM_DATANT
EESDA ATA ~ ATA/ TA ~
AG_TMS AG_TMS
[JTAG_TMS - JTAG_TMS | /JJTAG_TMS -
EEPROM_C EEPROM_C | EEPROM_CL
EEPROM_CLK EEPROM_CLK
EESCL LK B LK K -
/[JTAG_TCK IJTAG_TCK
IJTAG_TCK - NTAG_TCK | JTAG_TCK -
IRQ IRQ IRQ IRQ IRQ IRQ
EEPROM_SI EEPROM_SI|EEPROM_SIZ
~ | EEPROM_SIZE/RU - - EEPROM_SIZE/RU
EESIZE ZE/ ZE/ E/
NLED NLED
RUNLED RUNLED RUNLED
LINKACTLE LINKACTLE
LINKACTLED
D1/ LINKACTLED1/ D1/ LINKACTLED1/
LINKACTLE 1/
JTAG_TDI/ JTAG_TDI/ JTAG_TDVl/ JTAG_TDVl/
D1 JTAG_TDI/
CHIP_MODE| CHIP_MODE1 CHIP_MODE - CHIP_MODE1
CHIP_MODE1
1 1
LINKACTLE| LINKACTLE | LINKACTLEDO/ |LINKACTLE |LINKACTLED| LINKACTLEDO/
DO DO/ JTAG_TDO/ DO/ o/ JTAG_TDO/
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OSPI (8- | QSPI (4-wire)
Pin Name EXMC Digital 10 QSPI (4-wire) + Ml
wire) + GPIO| + Ml (4-wire)
JTAG_TDO/ CHIP_MODEO JTAG_TDO/ | JTAG_TDO/ CHIP_MODEO
CHIP_MODE CHIP_MODE |CHIP_MODEO
0 0
103 EXMC_AD4 PDI_DIGIO3 PDI_GPIO3 | MII2_LINK MIIO_LINK
PDI_DIGIO_OUTVA
OUTVALID | EXMC_AD5 LD SCS SCS SCS
Notes:

(1) QSPI(4-Wire) + MII(4-Wire) used in Three-terminal downlink mode.
(2) QSPI(4-Wire) + MIl used in Three-terminal uplink mode.
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3.

3.1.

3.2

Functional description

EtherCAT® SubDevice Controller(ESC)

Port support: 2 internal phy port and 1 external MII.

8 Fieldbus Memory Management Units (FMMUs).

8KB PDRAM.

64-bit distributed clock, support allows synchronization with other EtherCAT devices.
8 Syncmanager entities.

DC synchronization deviation is less than 1us.

The EtherCAT® SubDevice Controller (ESC), licensed from Beckhoff Automation, It takes
care of the EtherCAT communication as an interface between the EtherCAT fieldbus and the
sub application.

Clock, reset and supply management

Supports 25Mhz HSE clock.

PLL: 25Mhz 8x frequency to achieve 200Mhz clock

System clock: PLL 2 frequency division, fixed 100Mhz

AHB/APB clock: Fixed 100Mhz

Other normally open clock: 50Mhz, 25Mhz free running clock, for special functions

1.1 to 3.3V application supply and 1/Os.

The Clock Control Unit (CCU) provides an external High Speed crystal oscillator (HXTAL)
and a phase-locked loop (PLL). This clock is usually provided by the OSCIN and OSCOUT
of the passive 25MHz crystal oscillator or by the OSCIN pin of the single-ended 25MHz clock
source driver. See Figure 2-4. GDSCN clock tree for details on the clock tree.

The Reset Control Unit (RCU) controls two kinds of reset: system reset and module reset.
System reset includes power-on reset (POR), external pin reset (NRST) and EtherCAT
system reset, which can reset all circuits in the device. Module reset includes digital reset,
PHY reset and EtherCAT core reset, which can reset each corresponding module.

Power supply schemes:

B Voo range: 1.8 to 3.3 V, external power supply for 1/0Os. Provided externally through
VDDIO pins.

B Vbbss, Vopaat, Vobsaz: 3.3 V, external power supplies for Internal 1.1V Core Regulator and
1.1V Oscillator Regulator, PHYA and PHYB.

B Vbocr, Vobiat, Vobiaz2: 1.1 V, power supply for 1/0Os, Core logic and PHY digital, PHYA
and PHYB.
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3.3.

3.4.

3.5.

General-purpose inputs/outputs (GPIOs)

m  Up to 35 GPIOs, 8 kinds of communication modes to can be choose
B Analog input/output configurable
B Alternate function input/output configurable

There are up to 35 general purpose 1/O pins (GPIO) in GDEHC to implement logic input/output
functions. Each of the GPIO ports has related control and configuration registers to satisfy
the requirements of specific applications. The GPIO ports are pin-shared with other alternative
functions (AFs) to obtain maximum flexibility on the package pins. Each of the GPIO pins can
be configured by software as output (push-pull or open-drain), as input (with or without pull-
up or pull-down) or as peripheral alternate function. Most of the GPIO pins are shared with
digital or analog alternate functions. All GPIOs are high-current capable except for analog
inputs.

Power saving modes

The GDSCN supports four types of device level and three types of module level power saving
modes, device level power saving modes including MODO, MOD1, MOD2 and MOD3, module
level power saving modes including EtherCAT clock management, PHY power management
and the LED pins power management. These modes reduce the power consumption and
allow the application to achieve the best tradeoff among the conflicting demands of device
operating time, speed and power consumption.

The device supports three types of module level power saving modes:

B The ECATCLKDIS bit in PMU_CTLO register can use to disable EtherCAT core clock.
B PHY power management

- PHY A and B ED power down management, support auto ED power down.
—  Common power down management.

B LEDs output management

— The LEDOUTDIS bit in PMU_CTLO register can use to disable LEDs output.

- The LEDMODCFG bit in PMU_CTLO register can use to configure LEDs working
mode (take effect only when LEDOUTDIS is set).

— The LEDINACT bit in PMU_CTLO register can use to configure the inactive state
when LEDs work in push-pull mode (take effect only when LEDOUTDIS is set).

Timers and Free-Running Counter (TIMER and FRC)

B 16-bit down counter
B Generate periodic system interrupts
B Resolution is 100us
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3.6.

3.7.

3.8.

The basic timer module has a 16-bit counter that can be used as an unsigned counter. The
basic timer can be configured to generate interrupts. The resolution of basic timer is 100 ps.

The Free-Running Counter has a 32-bit counter that can be used as an unsigned counter.The
counter clock is 25MHz.

W 32-bit up counter
B Driven by free running 25Mhz clock

Process Data Interface (PDI) Wrapper

B Support SPI slave and EXMC mode.
B Supports three types SPI, QSPI, OSPI slave.
B EXMC supports both async and sync modes, 8-bit and 16-bit.

The Process Data Interface (PDI) Wrapper realizes the connection between ESC system bus
and ESC core. through the AHB20OPB to connect. The SPI SLAVE and EXMC have only one
work at the same time, which is selected by the pad of I016(MCU_PDITYPE).

Ethernet PHYS

B Two internal phys connect to ESC core
B Supports Ml interfaces, Auto negotiation and parallel detection capability for automatic
speed and duplex selection

The GDSCN contains PHYs A and B, there are identical in functionality. The PHY A connects
to the EtherCAT port 0 or 2. The PHY B connects to EtherCAT port 1. These PHYs interface
with their respective MAC via an internal Ml interface. The PHYs comply with the IEEE 802.3
Physical Layer for Twisted Pair Ethernet and can be configured for full duplex 100 Mbps
(100BASE-TX) Ethernet operation. All PHY's registers follow the IEEE 802.3 specified Ml
management register set and are fully configurable.

Package and operation temperature

B QFN64 (GDSCN832R2U7).
B Operation temperature range: -40°C to +105°C (industrial level).
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4. Electrical characteristics
4.1. Absolute maximum ratings

The maximum ratings are the limits to which the device can be subjected without permanently
damaging the device. Note that the device is not guaranteed to operate properly at the
maximum ratings. Exposure to the absolute maximum rating conditions for extended periods
may affect device reliability.

Table 4-1. Absolute maximum ratings(!®

Symbol Parameter Min Max Unit
VbD1Ax Analog 1.1V power for Ethernet PHY Vss-0.3 | Vss +1.21 \Y
Voscvop11 Internal 1.1V oscillator supply voltage Vss-0.3 | Vss +1.21 \Y
Vbber Digital core supply voltage Vss-0.3 | Vss+1.21 \%
Vbb3ax Analog 3.3V power for Ethernet PHY® Vss-0.3 | Vss+3.6 \Y
Vbb33 Supply voltage for the internal regulators@ Vss-03 | Vss+36 | V
Vbpio 10 supply voltage® Vss-03 | Vss+36 | V
Voscl oscillator supply voltage Vss-0.3 | Vss+3.6 Vv
Vin Input voltage on 5VT 1/0®*) Vss-0.3 | Vopio+ 3.6 v

Input voltage on other I/O Vss-0.3 | Vopo+0.3

Ta Operating temperature range for grade 7 device -40 105 °C

Po Power dissipation at Ta = 105°C of QFN64 — 844 mW
Tste Storage temperature range -65 150 °C
Ty Maximum junction temperature — 125 °C

1)  Value guaranteed by design, not 100% tested in production.

N
~

All main power and ground pins should be connected to an external power source within the allowable range.

w
-

The device junction temperature must be kept below maximum T,.

4)  V\y maximum value cannot exceed 5.5 V.

4.2. Recommended DC characteristics

Table 4-2. DC operating conditions

Symbol Parameter Conditions | Min® | Typ | Max(® |Unit
VbD1Ax Analog 1.1V power for Ethernet PHY — 1.05 1.1 1.15 \%

Voscvbbp11 Internal 1.1V oscillator supply voltage — 1.0 1.1 1.2 \%
Vbbcr Digital core supply voltage — 1.05 1.1 1.15 \%
VbD3Ax Analog 3.3V power for Ethernet PHY — 3.0 3.3 3.6 \%
Vb33 Supply voltage for the internal regulator — 3.0 3.3 3.6 \Y
Vbbio 10 supply voltage — 1.8 3.3 3.6 \%

(1) Value guaranteed by characterization, not 100% tested in production.
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Figure 4-1. Recommended power connections(regulators enabled)™

+1.8Vto
+3.3V
[| VDDIO 10 Pads VDDCR | |[100nF
100nF] | I
[| vDDIO VDDCR | |100n
100nF] | [
VvDDIO
100nF
| VDDIO Core Logic &
100nF] | PHY digital
VDDIO
100nF] |
+33V Internal 1.1V Core
T Regulator
[l Ei vDD33 +3.3V +1.4V VDDCR E :
100nF| | (IN) (ouT) (Pin 24)
|l 470pF| 1uF
[l enable
470 E ﬂ REG_EN q
Internal 1.1V Oscillator —
Regulator
+3.3V +1.1V OSCVDD11
(IN) (OUT)
+3.3V enable VSS
|| || Crystal oscillator
VSS
| E ﬂ VDD3A1 Ethernet PHY 1 VDD1A1 Eﬂ [ [100nF
1 |10 nF Analog 1
47uF
Ethernet PHY 2 | [100nF

| E i VDD3A2
100nF

4.7uF

X

VSS
(exposed pad)

Analog

PLL

VDD1A2 i/\ i

(1)  All decoupling capacitors need to be as close as possible to the pins on the PCB board.
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Figure 4-2. Recommended power connections(regulators disabled)®

+1.8 Vto
+33V +1.1V
VDDIO 10 Pads VDDCR |
100nF | | I
|l VDDIO VDDCR |
100nF| | |
] VDDIO
100nF| |
VDDIO Core Logic& | |
100nF| | PHY digital
VDDIO
100nF| |
+33V Internal 1.1V Core
T Regulator
I VDD33 +3.3V +1.1V VDDCR
100nF| | E i (IN) (ouT) (Pin 24) Ei
I I enable
T 47uF
REG_EN

H
4

Internal 1.1V Oscillator

Regulator
+3.3V +1.1V
(IN) (ouT)
enable VSS

OSCVvDD11 E i

Crystal oscillator
VSsSs

Ethernet PHY 1

]

OSCVSS

100nF

100n!

| [100nF

E i VDD3A1

Analog

VDD1A1 E i

E i (exposed pad)

E i VDD3A2

Ethernet PHY 2

Analog

VDD1A2 :> i

VSsS

PLL

(1)  All decoupling capacitors need to be as close as possible to the pins on the PCB board.

Table 4-3. Power supply on and off timing values("

| 100nF

Symbol Parameter Conditions Min Typ Max | Unit
troN Power supply turn on time — — — 50 ms
trorF Power supply turn off time — — — 500 ms

(1) Value guaranteed by design, not 100% tested in production.
Figure 4-3. Power supply on and off timing (internal regulators)
t
PON y trorr R

VDD33/VDD3Ax

vDDIO — Y

{1

NI
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Figure 4-4. Power supply on and off timing (external regulators)
tron trorr
)
vbbpio — T
VDD33/VDD3Ax T
VDDCR/OSCVDD11/V
DD1Ax — L
Table 4-4. Power-on configuration strap latching timing values®
Symbol Parameter Conditions Min | Typ | Max | Unit
tcre Configuration strap valid time — — — 15 ms
(1) Value guaranteed by design, not 100% tested in production.
(2) Configuration straps must only be pulled high or low. Configuration straps must not be driven as inputs.
Figure 4-5. Power-on configuration strap latching timing diagram
Vopp -
All external oP
power supplies
ters
Configuration straps
4.3. EMC characteristics

Component level ESD include HBM (Human body model, according to ANSI/ESDA/JEDEC
JS-001) and CDM (ANSI/ESDA/JEDEC JS-002), that ESD field events during manufacturing
in an ESD protected area, such as PCB assembly/repair, IC assembly/test and Fab
environment. The ESD protected area (EPA) has many measures, for instance ESD
protective packaging, grounding person wrist strap to ground (or flooring/footwear), grounded
work surface and ionizer.

Static latch-up (LU, according to JEDEC78) test is based on the two measurement
methods, I/O current injection value (I-test) and power supply over-voltage value.

Table 4-5. Component level ESD and latch-up characteristics (

Symbol Description Conditions |Package| Max |[Unit| Level
Human body model electrostatic Ty=25°C;
VHem . ) o QFN64 | 2000 | V |Class 2
discharge voltage (Any pin combination) JS-001
Charge device model electrostatic Ty =25°C; Class
Vcom QFN64 500 Y
discharge voltage (All pins) JS-002 C2a
I-test Ta =125 °C, 200 | MA Glass i
v JESD78 QFNo4 Level A
Vsupply OVer voltage 54 Vv eve

(1) Value guaranteed by characterization, not 100% tested in production.
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4.4, Power consumption
Table 4-6. Power consumption characteristics!"
Symbol ‘ Parameter ‘ Conditions ‘ Min | Typ | Max | Unit
Regulators enabled
Disconnect to the Ethernet cable — 36
Supply current 100BASE-TX with traffic — | 86
(MODO) —
100BASE-TX with idle — | 85
3.3V
_ Supply current 100BASE-TX with idle — | 8
Device (MOD1) mA
Current®
Supply current 100BASE-TX with idle — | 80
(MOD2)
Supply current All clocks off — |7
(MOD3)
Regulators disabled
Disconnect to the Ethernet cable — 24
Supply current 100BASE-TX with traffic — | 4
(MODO) —
100BASE-TX with idle — | 42
3.3V
_ Supply current 100BASE-TX with idle — | 40
Device (MOD1)
Current®
Supply current 100BASE-TX with idle — | 40
(MOD2)
Supply current All clocks off — | 16
(MOD3) A
Disconnect to the Ethernet cable — 8
Supply current 100BASE-TX with traffic — | 44
(MODO) —
100BASE-TX with idle — | 44
1.4V
_ Supply current 100BASE-TX with idle — | 4
Device (MOD1)
Current®
Supply current 100BASE-TX with idle — | 40
(MOD2)
Supply current All clocks off — | o
(MOD3)

(1) Value guaranteed by sample, not 100% tested in production.
(2) Including the following pins, VDD33,VDD3Ax,VDDIO.
(3) Including the following pins, OSCVDD11,VDD1Ax,VDDCR.
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4.5.

I/O characteristics

Table 4-7. Non-variable 1/O DC electrical characteristics("

Symbol ‘ Parameter Min Typ Max Unit
Analog input buffer(RXPA/RXNA/RXPB/RXNB)

VIN_DIFF Differential input level — 2 —
Common mode \Y

Vewm — 1.65 —

voltage
CiN Input capacitance — 3.27 — pF
Crystal oscillator input buffer(OSCI input)

Viu Low input level -0.3 — 0.35
OSCvDD11- \Y

Vi High input level — 3.6

0.35
Low voltage PECL input buffer

Vi Low input level -0.3 — 0.8
\Y

Vi High input level 2 — 3.93

Low voltage PECL output buffer

Voo Low input level — — 0.4 v

Von High input level 24 — —
CrLoap Load capacitance — 1.1 — pF

1 Value guaranteed by design, not 100% tested in production.
9 y 9
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Table 4-8. Variable I/O DC electrical characteristics("
o . Typ .
Symbol Parameter Conditions | Min Max | Unit
18V | 3.3v
Schmitt-triggered input buffer
Viu Low input level -0.3 — — —
Vi High input level — — — 3.6
Vit Negative-going threshold 0.65 0.8 1.47 1.75 v
VinT Positive-going threshold 0.81 0.96 1.61 1.88
Schmitt trigger hysteresis
Vhvs 120 150 145 210 | mV
(VinT - Vi)
Input leakage
18] P 9 -10 — — 10 uA
(Vin = VSS or VDDIO)
CiN Input capacitance - — 5 5 7 pF
Weak pull-up equivalent resistor
Rpu 57.6 68 68 80 kQ
(Vin=VSS)
Pull-up current
lpu 62.5 26 48 20.25 | uA
(Vin=VSS)
Weak pull-down equivalent resistor
(N) 57.5 68 68 80.1 | kQ
(Vin =VDD33)
Pull-down current
lpD 62.6 26 48 20.2 | vA
(Vin =VDD33)
Variable voltage output with 8 mA sink and 8 mA source buffers
VoL Low output level lioad = 8MA — — — 0.4
VDDIO \Y,
VoH High output level lioad = -8mMA 04 — — —
Variable voltage open-drain output with 8 mA sink buffers
VoL Low output level lioad = 8MA ‘ — ‘ — | — ‘ 0.4 ‘ \%
Variable voltage output with 12 mA sink and 12 mA source buffers
VoL Low output level load= 12mA | — — — 0.4
VDDIO \Y,
Vo High output level lioad = -12mMA 04 — — —
Variable voltage open-drain output with 12 mA sink buffers
VoL Low output level haa=12mA| — | — | — |04 | v
Variable voltage open-source output with 12 mA source buffers
VDDIO
VoH High output level lioad = -12mA 04 — — — \Y,

(1)

Value guaranteed by design, not 100% tested in production.
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Table 4-9. 100base-TX transceiver characteristics("

Symbol Parameter Min Typ Max Unit
VepH@) Peak differential output voltage high| 950 — 1050 mVpk
VppL®? Peak differential output voltage low | -950 — -1050 mVpk
Vss® Signal amplitude symmetry 98 — 102 %
Tre® Signal rise and fall time 3 — 5 ns
Trrs® Rise and fall symmetry — — 0.5 ns

Dco Duty cycle distortion — — 0.5 ns
Vos Overshoot and undershoot — — 5 %
— Jitter — — 14 ns

(1) Value guaranteed by characterization, not 100% tested in production.
(2) Measured at line side of transformer, line replace by 100ohm(=1%) resistor.

Table 4-10. EtherCAT SYNC/LATCH timing values("

Symbol Parameter Conditions| Min | Typ | Max | Unit
toc_LaTcH Time between LATCHO or LATCH1 events — 15 — — ns
tbc_sync_JITTER SYNCO or SYNC1 output jitter — — — 15 ns

(1) Value guaranteed by characterization, not 100% tested in production.

Figure 4-6. EtherCAT SYNC/LATCH timing diagram

, TociateH .,  TbciatcH
Al

LATCHO/1
Tbc syNc JITTER -EDC_SYNC_JITTER
SYNCO/1
Output event time
4.6. RSTN pin characteristics

Table 4-11. RSTN pin configuration strap latching timing values("

Symbol Parameter Conditions | Min | Typ | Max | Unit
External power supplies at operational level to
trursTD — 25 — — ms
RSTN invalid time
trsTIA RSTN input valid time — 200 — — us
Configuration strap pins setup time to RSTN
Tcss o — 200 — — ns
invalid
Configuration strap pins hold time after RSTN
tcsH — 30 — — ns
invalid
tobap Output drive time after RSTN invalid — 3 — — us

(1) Value guaranteed by design, not 100% tested in production.
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Figure 4-7. Power-on configuration strap latching timing diagram
All external VOF’P-/: ----- tPuRSTD
power supplies ¢
. trsTIA
RSTN R
t
; CSS tCSH ;
Configuration P P R P R R X
straps pins ST T N N N W N K Y Y X
tobap
Output drive
4.7. Clock characteristics

Table 4-12. Crystal specifications("

Symbol Parameter Min ‘ Typ ‘ Max ‘ Unit
Crystal cut AT, typ
Crystal oscillation mode Fundamental mode
Crystal calibration mode Parallel resonant mode
Frunp Frequency — 25.000 — MHZ
802.3 Frequency tolerance at
FroL — — 40 ppm
25°C
802.3 Frequency stability over
Freme — - 40 ppm
temp
802.3 Frequency deviation over
Face ) — +3~5 — ppm
time
802.3 total allowable PPM budget — — +50 ppm
EtherCAT frequency tolerance
FroL — — +15 ppm
at 25°C
EtherCAT frequency stability
Fremp — — +15 ppm
over Temp
EtherCAT frequency deviation
Face ) — +3~5 — ppm
over Time
EtherCAT total allowable PPM budget — — +25 ppm
Co Parallel Capacitance — — 7 pF
Recommended matching capacitance on OSCI and
CL — 10 20 pF
0OSCO
R1 Equivalent Series Resistance — — 100 Q
Operating Temperature Range -40 — 125 °C
OSCI Pin Capacitance — — pF
OSCO Pin Capacitance — — pF

(1) Value guaranteed by design, not 100% tested in production.
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4.8.

Digital I/0 characteristics

Table 4-13. EtherCAT 1/O timing values™

Symbol Parameter Min Typ Max | Unit
tINDATASYNCS Input data setup to SYNCO/1 rising 10 — — ns
tINDATASYNCH Input data hold from SYNCO0/1 rising 0 — — ns
tINDATALATCHS Input data setup to LATCH_IN rising 8 — — ns
tINDATALATCHH Input data hold from LATCH_IN rising 4 — — ns

tLATCHIN LATCH_IN rising 8 — — ns
tLATCHINDELAY Time between consecutive input events 440 — — ns

tsor SOF high time 35 — — ns
tsoroATAy Input data valid after SOF active, so that input data . . 19 Us
can be read in the same frame

N Input data hold after SOF active, so that input data 16 . . Us

can be read in the same frame

touTpaTAs Output data setup to OUTVALID rising 65 — — ns

touTDATAH Output data hold from OUTVALID falling 65 — — ns

touTvaLID OUTVALID high time 75 — — ns
touTvALIDDELAY Time between consecutive output events 320 — — ns
teor EOF high time 35 — 45 ns
teorFDATA Output data valid after EOF — — 35 ns
two_TrIG WD_TRIG high time 35 — 45 ns
twp_TRIGDATA Output data valid after WD_TRIG — — 35 ns
tsyNcDATA Output data valid after SYNCO0/1 — — 25 ns
toE_EXTDATA OE_EXT to data low 0 — 15 ns
tBIDIRDELAY Time between consecutive input or output events 440 — — ns
(1) Value guaranteed by design, not 100% tested in production.
Figure 4-8. EtherCAT digital I/O input timing diagram
SYNCO0/1
tLaTcHINDELAY )
tatcHIn ‘—“
LATCH_IN '_\ g
tsoF
SOF | P
J]
tsoFDATAH % tnpatatatcHs € tinpaTasyncs
tsorpaTav > i€ tinoaTaLatcHH | ¥ tinDaTASYNGH
NI NIRRT (% D R O sy B s
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Figure 4-9. EtherCAT digital I/0O output timing diagram

toutvALIDDELAY
toutvaLp
OUTVALID
toutpaTAs
DIGIOM5:0] o og g g
two_TRIGDATA toe_exTpATA
teorpaTA
4 tsyncpata
two_TriG
WD_TRIG
teor
EOF
SYNCO0/1
OE_EXT

Figure 4-10. EtherCAT digital I/O bi-directional timing diagram

OUTVALID

DIGIO[15:0]

input events

toutvaLp

toutnaTas

toutnaTas

Input Data

Output Data

Input Data

— )
tBIDIRDELAY |

input events
allowed

no input events
allowed

+—¥ tspDIRDELAY

input events
allowed
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4.9.

12C characteristics

Table 4-14. 12C controller timing values("

Symbol Parameter Conditions| Min | Typ | Max | Unit
fscL EESCL clock frequency — — |1488| — |KHz
tscL(H) EESCL clock high time — 3.0 — — us
tscL) EESCL clock low time — 3.0 — — us
tr(spassct) EESDA and EESCL rise time — — — | 300 | ns
tr(spasscL) EESDA and EESCL fall time — — — 300 | ns
Setup time (provided to target) of EESCL high
tsusTa)® | before EESDA output falling for repeated start — 1000 | — — | ns
condition
Hold time (provided to target) of EESCL after
troista)?  |EESDA output falling for start or repeated start — 1000 | — — | ns
condition
Setup time (from target) EESDA input before
tsupat_iny®) o — 200 | — — | ns
EESCL rising
Hold time (from target) of EESDA input after
tHD(DAT_IN) ) — 0 — — ns
EESCL falling
Setup time (provided to target) EESDA output
tsuat_oun® o — 400 | — — | ns
before EESCL rising
Hold time (provided to target) of EESDA
troat_oun)® ) — 400 — — ns
output after EESCL falling
Setup time (provided to target) of EESCL high
tsusTo)® L » — 1000 | — — ns
before EESDA output rising for stop condition

(1)
)
@)

Figure 4-11. 12C bus timing diagram

Guaranteed by design, not 100% tested in production.
These values provide 400ns of margin compared to the 12C fast-mode specification.
These values provide a margin of approximately 2100ns compared to the 12C fast-mode specification.

EESDA
(IN)
tHD(DAT_IN) —p{ 4~ —»i 4 tsu(pAT_oum)
- +—SUDAT_IN) —»i i tHD(DAT OUT)
EESDA
(OUT)
S i iSr P
tF—» e o Rt _
EESCL ; —_—
tSCL(HL \ /
> > tSUETA—» —>
tH(STA) tscL) STA) tsu(sto)
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GigaDevice
4.10. SPI /QSPI/OSPI slave characteristics
Table 4-15. SPI/QSPI/OSPI slave timing values
Symbol Parameter Conditions | Min | Typ | Max | Unit
fsck®@ SCK clock frequency — — | — 75 | MHz
tHIGH SCK high time — — 5 — ns
tLow SCK low time — — 5 — ns
tscss SCS setup time to SCK — 5 — — ns
tscsH SCS hold time from SCK — 5 — — ns
tscsHL SCS inactive time — — 50 — ns
tsu Data input setup time to SCK — 2 — — ns
tHD Data input hold time from SCK — 3 — — ns
ton Data output turn on time from SCK — 0 — — ns
tv Data output valid time from SCK — — — 8 ns
tHo Data output hold time from SCK — 0 — — ns
tois Data output disable time from SCS inactive — — — 20 ns

(1) Value guaranteed by design, not 100% tested in production.

(2) Ideally, the fsck is capable of reaching up to 100MHz when the PCB design complies with signal integrity

specifications (incorporating trace length control, matched-length routing, impedance control, etc.), although

this value is not warranted as a design guarantee.

Figure 4-12. SPI/QSPI/OSPI input timing diagram
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SCK é 5 é
/4 \ /O /
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Figure 4-13. SPI/QSPI/OSPI output timi

ng diagram
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4.11. EXMC characteristics

Table 4-16. Synchronous multiplexed read timings‘"

Symbol Parameter Min Typ Max Unit

fok EXMC clock frequency — — 80 MHz
tsu(NEL_CLKH) EXMC_NE low setup time to EXMC_CLK high 3.25 — — ns
tsu(NLL_CLKH) EXMC_NL low setup time to EXMC_CLK high 4 — — ns
tsuinoeL_cikH) | EXMC_NOE low setup time to EXMC_CLK high 3.75 — — ns
tsu(ADV_CLKH) EXMC_ADV setup time to EXMC_CLK high 3 — — ns
ta(cLKH_DV) EXMC_CLK high valid time to EXMC_DV — — 9.5 ns
td(CLKH_DIV) EXMC_CLK high valid time to EXMC_DIV 0 — — ns
taccLkH_NwarTL) | EXMC_CLK high valid time to EXMC_NWAIT low — — 9 ns
taccLki_nwarthy | EXMC_CLK high valid time to EXMC_NWAIT high | 2.5 — — ns

(1) Value guaranteed by design, not 100% tested in production.

Table 4-17. Synchronous multiplexed write timings‘"

Symbol Parameter Min Typ Max Unit

fok EXMC clock frequency — — 80 MHz
tsu(NLL_CLKH) EXMC_NL low setup time to EXMC_CLK high 3.25 — — ns
tsunweL_cikH) | EXMC_NWE low setup time to EXMC_CLK high 4 — — ns
tsu(ADV_CLKH) EXMC_ADV setup time to EXMC_CLK high 3.75 — — ns
tsu(DV_CLKH) EXMC_DV setup time to EXMC_CLK high 3 — — ns
ta(ov_cLkH) EXMC_DV high valid time to EXMC_CLK 3.25 — — ns
taccLkH_NwarTL) | EXMC_CLK high valid time to EXMC_NWAIT low — — 9 ns
taccLkr_nwarthy | EXMC_CLK high valid time to EXMC_NWAIT high | 2.5 — — ns

(1)  Value guaranteed by design, not 100% tested in production.

4.12. Ethernet PHY characteristics

Table 4-18. MIl TX timing values("

Symbol Parameter Min Typ Max Unit
teke MII_CLK25 period 40 — — ns
teLkn MII_CLK25 high time 18 — 22 ns
teLke MII_CLK25 low time 18 — 22 ns
o MII_TXD[3:0], MIl_TXEN output valid from rising B B 0 .

edge of MII_CLK25
bo MII_TXDI[3:0], MIl_TXEN output hold from rising edge o B B o
of MIl_CLK25

(1) Value guaranteed by design, not 100% tested in production.
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Figure 4-14. MIl TX timing diagram

MII_CLK25

MIL_TXD[3: 0]
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Table 4-19. MIl RX timing values("

Symbol Parameter Min Typ Max Unit
tcke MII_RXCLK period 40 — — ns
toLkn MII_RXCLK high time 16 — 24 ns
tek MII_RXCLK low time 16 — 24 ns

o MII_RXD[3:0], MII_RXER, MII_RXDV setup time to 5 B . s
rising edge of MII_RXCLK

oL MII_RXD[3:0], MII_RXER, MII_RXDV hold time after 6 B . s
rising edge of MII_RXCLK

(1)

Figure 4-15. MIl RX timing diagram

Value guaranteed by design, not 100% tested in production.
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Table 4-20. Management access timing values(

Symbol Parameter Min Typ Max Unit
teike MII_MDC period 400 — — ns
toLkn MII_MDC high time 180 — — ns
torke MII_MDC low time 180 — — ns

MII_MDIO output valid from rising edge of
tvaL — — 250 ns
MIl_MDC
toHoLp |MII_MDIO output hold from rising edge of MII_MDC| 150 — — ns
MII_MDIQ input setup time to rising edge of
tsu 70 — — ns
MIl_MDC
MII_MDIO input hold time after rising edge of
tiHoLD 0 — — ns
MII_MDC

1 Value guaranteed by design, not 100% tested in production.
9 y 9

Figure 4-16. Management access timing diagram
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5.

5.1.

Package information

QFN64 package outline dimensions

Figure 5-1. QFN64 package outline
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Table 5-1. QFN64 package dimensions

Symbol Min Typ Max
A 0.80 0.85 0.90
A1 0 0.02 0.05
A2 — 0.65 —
A3 — 0.203 —
b 0.20 0.25 0.30
D — 9.00 —
D2 5.60 5.70 5.80
E — 9.00 —
E2 5.60 5.70 5.80
— 0.50 —
K — 1.25 —
0.30 0.40 0.50
aaa — 0.10 —
bbb — 0.10 —
cce — 0.10 —
eee — 0.08 —
fff — 0.10 —

(Original dimensions are in millimeters)
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Figure 5-2. QFN64 recommended footprint
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5.2.

Thermal characteristics

Thermal resistance is used to characterize the thermal performance of the package
device, which is represented by the Greek letter “6”. For semiconductor devices, thermal
resistance represents the steady-state temperature rise of the chip junction due to the
heat dissipated on the chip surface.

8.a: Thermal resistance, junction-to-ambient.

B,8: Thermal resistance, junction-to-board.

B,c: Thermal resistance, junction-to-case.

w,g: Thermal characterization parameter, junction-to-board.

v, 1: Thermal characterization parameter, junction-to-top center.

8,a=(Ty-Ta)/Pp (5-1)
8,8=(T,-Tg)/Pp (5-2)
8,c=(Ty-Tc)/Pp (5-3)

Where, T, = Junction temperature.

Ta = Ambient temperature

Tg = Board temperature

Tc = Case temperature which is monitoring on package surface
Pp = Total power dissipation

8,a represents the resistance of the heat flows from the heating junction to ambient air. It
is an indicator of package heat dissipation capability. Lower 8,a can be considerate as
better overall thermal performance. 6,4 is generally used to estimate junction temperature.

B,s is used to measure the heat flow resistance between the chip surface and the PCB
board.

8,c represents the thermal resistance between the chip surface and the package top case.
B,c is mainly used to estimate the heat dissipation of the system (using heat sink or other
heat dissipation methods outside the device package).

Table 5-2. Package thermal characteristics("

Symbol Condition Package Value Unit
Bua Natural convection, 2S2P PCB QFN64 23.7 °C/W
B8 Cold plate, 2S2P PCB QFN64 10 °C/W
Bic Cold plate, 2S2P PCB QFN64 18 °C/W
wiB Natural convection, 2S2P PCB QFN64 10 °C/W
wyT Natural convection, 2S2P PCB QFN64 0.8 °C/W

(1): Thermal characteristics are based on simulation, and meet JEDEC specification.
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6. Ordering information

Table 6-1. Part ordering code for GDSCN832xx devices

_ Temperature
Ord d Pack Pack t
rdering code ackage ackage pe | operating range
Industrial
GDSCN832R2U7 QFN64 Green 40 °C to +105 °C
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7.

Revision history

Table 7-1. Revision history

Revision No.

Description

Date

1.0

Initial Release

Nov.8, 2024

1.1

1. In Figure 2-1, change "master" to "main" and "slave" to
"subdevice."
2. Delete EXMC timing diagrams 4-14,4-15.
3. Add descriptions for Model GDSCN832R2U7
4. Change the VCORE of the full text to VDDCR

May.15.2025

1.2

1. The clock frequency has been changed to 75 MHz.

Please add a corresponding NOTE for clarification.

2. Remove the PD parameters at 85°C and delete the x6
selection option.

3. Rename the pin multiplexing functions as follows:
MIl_CLK — ESC_MDC MII_DATA — ESC_MDIO
MIl_CLK25— ESC_CLKOUT_25M
4. Add a NOTE to indicate the usage scenarios for

QSPI (4-Wire) + MII (4-Wire) and QSPI (4-Wire) + MIl.
5. Revise the feature description to: DC
synchronization deviation is less than 1us.
6. Chang the EtherCAT to EtherCAT®
7. Update the EMC parameters.
8. Delete the 100BASE-FX description.

Sep.15.2026
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Important Notice

This document is the property of GigaDevice Semiconductor Inc. and its subsidiaries (the "Company"). This
document, including any product of the Company described in this document (the “Product”), is owned by the Company
according to the laws of the People’s Republic of China and other applicable laws. The Company reserves all rights
under such laws and no Intellectual Property Rights are transferred (either wholly or partially) or licensed by the
Company (either expressly or impliedly) herein. The names and brands of third party referred thereto (if any) are the
property of their respective owner and referred to for identification purposes only.

To the maximum extent permitted by applicable law, the Company makes no representations or warranties of any
kind, express or implied, with regard to the merchantability and the fitness for a particular purpose of the Product, nor
does the Company assume any liability arising out of the application or use of any Product. Any information provided in
this document is provided only for reference purposes. It is the sole responsibility of the user of this document to
determine whether the Product is suitable and fit for its applications and products planned, and properly design, program,
and test the functionality and safety of its applications and products planned using the Product. The Product is designed,
developed, and/or manufactured for ordinary business, industrial, personal, and/or household applications only, and the
Product is not designed or intended for use in (i) safety critical applications such as weapons systems, nuclear facilities,
atomic energy controller, combustion controller, aeronautic or aerospace applications, traffic signal instruments,
pollution control or hazardous substance management; (ii) life-support systems, other medical equipment or systems
(including life support equipment and surgical implants); (iii) automotive applications or environments, including but not
limited to applications for active and passive safety of automobiles (regardless of front market or aftermarket), for
example, EPS, braking, ADAS (cameral/fusion), EMS, TCU, BMS, BSG, TPMS, Airbag, Suspension, DMS, ICMS,
Domain, ESC, DCDC, e-clutch, advanced-lighting, etc.. Automobile herein means a vehicle propelled by a self-
contained motor, engine or the like, such as, without limitation, cars, trucks, motorcycles, electric cars, and other
transportation devices; and/or (iv) other uses where the failure of the device or the Product can reasonably be expected
to result in personal injury, death, or severe property or environmental damage (collectively "Unintended Uses").
Customers shall take any and all actions to ensure the Product meets the applicable laws and regulations. The Company
is not liable for, in whole or in part, and customers shall hereby release the Company as well as its suppliers and/or
distributors from, any claim, damage, or other liability arising from or related to all Unintended Uses of the Product.
Customers shall indemnify and hold the Company, and its officers, employees, subsidiaries, affiliates as well as its
suppliers and/or distributors harmless from and against all claims, costs, damages, and other liabilities, including claims
for personal injury or death, arising from or related to any Unintended Uses of the Product.

Information in this document is provided solely in connection with the Product. The Company reserves the right to
make changes, corrections, modifications or improvements to this document and the Product described herein at any
time without notice. The Company shall have no responsibility whatsoever for conflicts or incompatibilities arising from
future changes to them. Information in this document supersedes and replaces information previously supplied in any

prior versions of this document.

© 2026 GigaDevice Semiconductor Inc. — All rights reserved
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