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1About This Guide 1.1Purpose

1 About This Guide

1.1 Purpose

This data sheet describes the features, product resources and
structure, AC/DC characteristics, timing specifications of the configuration
interface, and the ordering information of the GW1N series of FPGA
products. It is designed to help you to understand the GW1N series of
FPGA products quickly and select and use devices appropriately.

1.2 Supported Products

The information in this guide applies to the following products:

GW N series of FPGA products: GW1N-1, GW1N-1S, GW1N-2,
GW1N-2B, GW1N-4, GW1N-4B, GW1N-6, and GW1N-9.

1.3 Related Documents

The latest user guides are available on GOWINSEMI Website. You
can find the related documents at www.gowinsemi.com:

GW\1N series of FPGA Products Data Sheet

Gowin FPGA Products Programming and Configuration User Guide
GWN series of FPGA Products Package and Pinout

GW1N-1 Pinout

GW1N-1S Pinout

GW1N-2&2B&4&4B Pinout

GW1N-6&9 Pinout

No a bk oo
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1About This Guide 1.4Abbreviations and Terminology

1.4 Abbreviations and Terminology

The abbreviations and terminologies used in this manual are set out in
Table 1-1 below.

Table 1-1 Abbreviations and Terminologies

Abbreviations and Terminology Name

FPGA Field Programmable Gate Array
CFU Configurable Function Unit
CLS Configurable Logic Slice
CRU Configurable Routing Unit
LUT4 4-input Look-up Tables
LUT5 5-input Look-up Tables
LUT6 6-input Look-up Tables
LUT7 7-input Look-up Tables
LUT8 8-input Look-up Tables
REG Register

ALU Arithmetic Logic Unit

I0OB Input/Output Block
S-SRAM Shadow SRAM

B-SRAM Block SRAM

SP Single Port

SDP Semi Dual Port

DP Dual Port

DSP Digital Signal Processing
DQCE Dynamic Quadrant Clock Enable
DCS Dynamic Clock Selector
PLL Phase-locked Loop

DLL Delay-locked Loop

CS30 WLCSP30

CMo64 WLCSP64

CS72 WLCSP72

QN32 QFN32

QN48 QFN48

LQ100 LQFP100

DS100-1.8E 2(77)




1About This Guide

1.5Support and Feedback

Abbreviations and Terminology Name
LQ144 LQFP144
EQ144 ELQFP144
LQ176 LQFP176
EQL176 ELQFP176
MG160 MBGA160
MG196 MBGA196
PG204 PBGA204
PG256 PBGA256
PG256M PBGA256M
UG332 UBGA332
uUG169 UBGA169
TDM Time Division Multiplexing

1.5 Support and Feedback

Gowin Semiconductor provides customers with comprehensive
technical support. If you have any questions, comments, or suggestions,
please feel free to contact us directly using the information provided below.

DS100-1.8E

Website: www.gowinsemi.com

E-mail: support@gowinsemi.com

+Tel: +86 755 8262 0391
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2General Description 2.1Features

2General Description

The GWI1N series of FPGA products are the first generation products
in the LittleBee® family. They offer abundant logic resources, multiple 1/0
standards, embedded BSRAM, DSP, PLL/DLL, and built-in Flash. They are
non-volatile FPGA products with low power, instant-start, low-cost,
high-security, small size, various packages, and flexible usage.

GOWINSEMI provides a new generation of FPGA hardware
development environment through market-oriented independent research
and development that supports the GW1N series of FPGA products and
applies to FPGA synthesizing, layout, place and routing, data bitstream
generation and download, etc.

2.1 Features

® User Flash (GW1N-1,GW1N-1S)
- 100,000 write cycles
- Greater than10 years data retention at +85 C
- Selectable 8/16/32 bits data-in and data-out
- Page size: 256 bytes
- 3 pAstandby current
- Page write time: 8.2 ms
® User Flash (GW1N-2/2B/4/4B/6/9)
- Up to 608Kbits
- 10,000 write cycles
® Lower power consumption
- 55 nm embedded flash technology
- LV: supports 1.2 V core voltage

- UV: supports same power supply for Vce/ Vecol Veex
Note!

GW1N-1 and GW1N-1S devices do not support UV Version.The other devices
support both LV and UV versions.

- Clock dynamically turns on and off
® Multiple I/O Standards

DS100-1.8E A(77)
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2.1Features
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- LVCMOS33/25/18/15/12; LVTTL33, SSTL33/25/18 |,
SSTL33/25/18 1l, SSTL15; HSTL18 |, HSTL18 I, HSTL15 I; PCI,
LVDS25, RSDS, LVDS25E, BLVDSE

MLVDSE, LVPECLE, RSDSE
- Input hysteresis option
- Supports 4mA,8mA,16mA,24mA etc. drive options
- Slew rate option
- Output drive strength option

- Individual bus keeper, weak pull-up, weak pull-down, and open
drain option

- Hot socket

- 1/Os in the top layer of GW1N-1S and GW1N-6/9 devices support
MIPI input

- 1/Os in the bottom layer of GW1N-6/9 devices support MIPI output

- 1/Os in the Top layer and Bottom layer of GW1N-6/9 devices
support I3C OpenDrain/PushPull conversion

High performance DSP
- High performance digital signal processing ability

- Supports 9 x 9,18 x 18,36 x 36 bits multiplier and 54 bits
accumulator;

- Multipliers cascading

- Registers pipeline and bypass

- Adaptive filtering through signal feedback

- Supports barrel shifter

Abundant slices

- Four input LUT (LUT4)

- Double-edge flip-flops

- Supports shift register and distributed register
Block SRAM with multiple modes

- Supports dual port, single port, and semi-dual port
- Supports bytes write enable

Flexible PLLs+DLLs

- Frequency adjustment (multiply and division) and phase
adjustment

- Supports global clock

Built-in flash programming

- Instant-on

- Supports security bit operation

- Supports AUTO BOOT and DUAL BOOT
Configuration

- JTAG configuration
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2General Description

2.2Product Resources

2.2 Product Resources
Table 2-1 Product Resources

The GW1N-2B and GW1N-4B devices support JTAG transparent
transmission

Offers up to six GowinCONFIG configuration modes: AUTOBOOT,
SSPI, MSPI, CPU, SERIAL, DUAL BOOT

Devi GWI1N-1 GWIN-2/ | GWIN-4/ GWIN-6 | GWIN-9 | GW1N-1S
evice "~ | GWIN-2B  GW1N-4B : ' :

LUT4 1,152 2,304 4,608 6,912 8,640 1,152
Flip-Flop (FF) 864 1,728 3,456 5,184 6,480 864
Shadow SRAM

, 0 0 0 13,824 17,280 0
S-SRAM(bits)
Block SRAM

. 72 K 180 K 180 K 468 K 468 K 72K
B-SRAM(bits)
B-SRAM quantity

4 10 10 26 26 4

B-SRAM
User Flash (bits) 96 K 256 K 256 K 608 K 608 K 96K
18 x 18 Multiplier 0 16 16 20 20 0
PLLs+DLLs 1+0 2+2 2+2 2+4 2+4 1+0
Total number of I/O banks | 4 4 4 4 4 3
Max. user 1/O* 119 207 207 273 273 25
Core Voltage (LV) 1.2v 1.2V 1.2v 1.2v 1.2V 1.2v
Core Voltage (UV) - 1.8V/2.5V/3.3V -

DS100-1.8E

Note!

The JTAGSEL_N and JTAG pins cannot be used as I/O simultaneously. The Max. I/O
noted in this table is when the loaded four JTAG pins (TCK, TDI, TDO, and TMS) are
used as I/O.
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2.3Package Information

2.3 Package Information

Table2-2 Package Information and Max. I/O

Pitch Size GW1N-2/ | GWI1N-4/
Package GWI1IN-1S | GWIN-1 GWIN-6 | GWI1N-9
(mm) (mm) GWIN-2B | GW1N-4B
CS30 0.4 23x24 |23 24 - - - -
QN32 0.5 5x5 - 26 24 (3) 24 (3 - -
FN32 0.4 4x4 25 - - - - -
QN48 0.4 6 X6 - 41 40 (9) 40 (9 40 (12) 140 (12)
CM64 0.5 41x41 |- 55 (16) |55 (16)
CS72 0.4 3.6x33 |- - 57 (19) 57 (19) - -
QN88 0.4 10 x 10 - - 70 (11 70 (1D 70 (19) |70 (19)
LQ100 0.5 16 x 16 - 79 79 (13) 79 (13) 79 (200 79 (20)
LQ144 0.5 22x22 - 116 119 (22) | 119 (22) | 120 (28) | 120 (28>
EQ144 0.5 22 x 22 - - - 120 (28) | 120 (28)
MG160 0.5 8x8 - - 131 (25) | 131 (25) | 131 (38) | 131 (38)
UG169 0.8 11x11 - - - - 129 (38) | 129 (38)
LQ176 0.4 22 x 22 - - - - 147 (37) | 147 (37)
EQ176 0.4 22 x 22 - - - - 147 (37) | 147 (37)
MG196 0.5 8x8 - - - - 113 (35) | 113 (35)
PG256 1.0 17 x 17 - - 207 (32) | 207 (32) | 207 (36) 207 (36)
PG256M | 1.0 17 x 17 - - 207 (32) | 207 (32) | - -
UG256 0.8 14 x 14 - - - - 207 (36) | 207 (36>
UG332 0.8 17 x 17 - - - - 273 (43) | 273 (43)
Note!
o The JTAGSEL_N and JTAG pins cannot be used as I/O simultaneously. The Max.
I/O noted in this table refers to when the loaded four JTAG pins (TCK, TDI, TDO,
and TMS) are used as 1/O. See GWIN series of FPGA Products Package and Pinout for
further details.
e [1] The package types in this data sheet are written with abbreviations. See 5.1Part
Name.
o ” denotes that the various device pins are compatible when the package
types are the same.
o  The GWIN-2/GW1N-2B and GW1N-4/GW1N-4B pins are fully compatible.
GW1N-6 and GW1N-9 pins are fully compatible.
DS100-1.8E 7(77)
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3.1 Architecture Overview
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Figure 3-1 Architecture Overview of GWIN series of FPGA Products
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As shown above, the core of GW1N series of FPGA products is CFU.
GW N series of FPGA products also provide B-SRAMs, PLLs, DLLs, User
Flash, and on-chip oscillator, and supports Instant-on. See Table 2-1 for
more detailed information.

Note!

GWIN series of FPGA products include the devices of GW1IN-1, GW1IN-1S, GW1N-2,
GWI1N-2B, GW1N-4, GW1N-4B, and GW1N-6/9. In these devices, CFU, B-SRAM, GCLK,
and on chip crystals are the same, but the other resources, such as DSP, Flash, I/Os,
PLL/DLL, high-speed clock, etc, are slightly different.

Configurable Function Unit (CFU) is the base cell for the array of
GW N series FPGA Products. Devices with different capacities have
different numbers of rows and columns. CFU can be configured as LUT4
mode, ALU mode, and memory mode. Memory mode is supported in
GWI1N-6 and GWI1N -9. For more detailed information, see 3.2
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Configurable Function Unit.

The 1/O resources in the GW1N series of FPGA products are arranged
around the periphery of the devices in groups referred to as banks®. Up to
four Banks are supported, including Bank0, Bankl, Bank2, and Bank3. The
I/O resources support multiple level standards, and support basic mode,
SRD mode, and generic DDR mode. For more detailed information, see 3.3
I0B.

Note!

[1]JGW1N-1S includes three Banks, which are Bank0, Bank1, and Bank?2 respectively. For
further detailed information, please refer to the I/O BANK distribution view in 3.3.11/0O
Buffer.

The B-SRAM is embedded as a row in the GW1N series of FPGA
products. In the FPGA array, each B-SRAM occupies three columns of
CFU. Each B-SRAM has 18,432 bits (18 Kbits) and supports multiple
configuration modes and operation modes. For more detailed information,
see 3.4 Block SRAM (B-SRAM).

The User Flash is embedded in the GW1N series of FPGA products,
without loss of data, even if powered off. For more detailed information, see
3.5 User Flash (GW1N-1 and GW1N-1S) and 3.6 User Flash
(GW1N-2/2B/4/4B/6/9).

GWI1N-2/GW1N-2B, GW1N-4/GW1N-4B, GW1N-6, and GW1N-9
support DSP. DSP blocks are embedded as row in the FPGA array. Each
DSP occupies nine CFU columns. Each DSP block contains two Macros,
and each Macro contains two pre-adders, two multipliers with 18 by 18
inputs, and a three input ALU54. For more detailed information, see 3.7
DSP.

Note!
GW1N-1 and GW1N-1S do not support DSP currently.

GWI1N-1 and GW1N-1S provide one PLL. GW1N-2/GW1N-2B,
GW1N-4/GW1N-4B, GW1N-6, and GW1N-9 provide PLLs and DLLs. PLL
blocks provide the ability to synthesize clock frequencies. Frequency
adjustment (multiply and division), phase adjustment, and duty cycle can
be adjusted using the configuration of parameters. There is an internal
programmable on-chip oscillator in each GW1N series of FPGA product.
The on-chip oscillator supports the clock frequencies ranging from 2.5 MHz
to 125 MHz, providing the clock resource for the MSPI mode. It also
provides a clock resource for user designs with the clock precision
reaching +5%. For more detailed information, see 3.8 Clock, 3.12 On Chip
Oscillator.

FPGA provides abundant CRUSs, connecting all the resources in the
FPGA. For example, routing resources distributed in CFU and I0B connect
resources in CFU and IOB. Routing resources can automatically be
generated by Gowin software. In addition, the GW1N series of FPGA
Products also provide abundant GCLKSs, long wires (LW), global set/reset
(GSR), and programming options, etc. For more detailed information,
see3.8 Clock, 3.9 Long Wire (LW), 3.10 Global Set/Reset (GSR).
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3.2 Configurable Function Unit

The configurable function unit (CFU) is the base cell for the array of
the GW1N series of FPGA Products. Each CFU consists of a configurable
logic unit (CLU) and its routing resource configurable routing unit (CRU). In
each CLU, there are four configurable logic slices (CLS). Each CLS
contains look-up tables (LUT) and registers, as shown in Figure 3-2 below.

Figure 3-2 CFU View
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REG
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CLS1

CLSO

3.21 CLU

Carry from left CLU

The CLU supports three operation modes: basic logic mode, ALU

mode, and memory mode.

® Basic Logic Mode

Each LUT can be configured as one four input LUT. A higher input
number of LUT can be formed by combining LUT4 together.

e ALU Mode
When combined with carry chain logic, the LUT can be configured as

DS100-1.8E

Each CLS can form one five input LUT5.

Two CLSs can form one six input LUT6.

Four CLSs can form one seven input LUT7.

Eight CLSs (two CLUs) can form one eight input LUTS.
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the ALU mode to implement the following functions.
- Adder and subtractor
- Up/down counter
- Comparator, including greater-than, less-than, and not-equal-to
- MULT
® Memory mode

GW1N-6 and GW1N-9 support memory mode. In this mode, a 16 x 4
S-SRAM or ROM can be constructed by using CLSs.

This S-SRAM can be initialized during the device configuration stage.
The initialization data can be generated in the bit stream file from Gowin
Yunyuan software.

Register

Each configurable logic slice (CLSO0~CLS2) has two registers (REG),
as shown in Figure 3-3 below.

Figure 3-3 Register in CLS

— D
—CE
—CLK Q
—— SR

— GSR

Table3-1 Register Description in CLS

Signal I/O | Description

D I Data input*
CE I CLK enable, can be high or low effective 2
CLK I Clock, can be rising edge or falling edge trigging 2

Set/Reset, can be configured as *:

® Synchronized reset
SR | ® Synchronized set
® Asynchronous reset
® Asynchronous set
® Non
Global Set/Reset, can be configured as®:
34 ® Asynchronous reset
GSR” [
® Asynchronous set
® Non
Q O Register
Note!

e [1] The source of the signal D can be the output of a LUT, or the input of the CRU; as
such, the register can be used alone when LUTs are in use.
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e [2] CE/CLK/SRin CFU is independent.
e  [3] In the GWIN series of FPGA products,GSR has its own dedicated network.

®  [4] When both SR and GSR are effective, GSR has higher priority.

3.2.2 CRU
The main functions of the CRU are as follows:
® Input selection: Select input signals for the CFU.
® Configurable routing: Connect the input and output of the CFUs,
including inside the CFU, CFU to CFU, and CFU to other functional
blocks in FPGA.
3.3 10B

The 10B in the GW1N series of FPGA products includes I/O buffer, 1/0
logic, and its routing unit. As shown in Figure 3-4, each IOB connects to
two pins (Marked A and B). They can be used as a differential pair or as
two single-end input/output.

Figure 3-4 IOB Structure View
Differential Pair Differential Pair
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" “True” “Comp”
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PAD B

PAD A
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A
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Buffer Pair A& B

A A L A A A A A
+H | 4 | -4 O -4
o 6 2o 6 B o 6 BfBo o6 E®
v A A
10 Logic 10 Logic 10 Logic 10 Logic
A B A B
A A A Y
@) e 0 @)
s8908 L5808 B 5808258908 P
S|S=§8 Aol§s§=S AN ©TS=S§ A~AT|§E=S5 A
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Routing Routing

IOB Features:
Vceo supplied with each bank

LVCMOS, PCI, LVTTL, LVDS, SSTL, and HSTL (true LVDS not
supported in GW1N-1 and GW1N-1S)

Input hysteresis option
Output drive strength option

Slew rate option
Individual bus keeper, weak pull-up, weak pull-down, and open drain
option
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® Hot socket
® |0 logic supports basic mode, SRD mode, and generic DDR mode

® |/Os in the top layer of GW1N-1S and GW1N-6/9 devices support MIPI
input

® |/Os in the bottom layer of GW1N-6/9 devices support MIPI output

I/Os in the Top layer and Bottom layer of GW1N-6/9 devices support
I3C OpenDrain/PushPull conversion

3.3.1 I/O Buffer

There are four 10 Banks in the GW1N series of FPGA products, as
shown in Figure 3-5. Each Bank supports single power supply and has
independent 1/0O power supply Vcco. GW1N-1S includes three 10 Banks,
as shown in Figure 3-6. Each Bank supports single power supply and has
independent 1/0O power supply Vcco.To support SSTL, HSTL, etc., each
bank also provides one independent voltage source (Vger) as referenced
voltage. The user can choose from the internal reference voltage of the
bank (0.5 x Vcco) or the external reference voltage using any 10 from the
bank.

Figure 3-5 I/O Bank Distribution View of GW1N-1/2/4/2B/4B

\ /0 Banko

GWIN

eueg O/l
ueg o/l

1/0 Bank2

Figure 3-6 1/0 Bank Distribution View of GW1N-6/9
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Figure 3-7 I/O Bank Distribution View of GWIN-1S
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The GWI1N series of FPGA products support LV and UV.
LV devices support 1.2 V V¢ to meet users’ low power needs.

Vcecocanbe setas1.2V,1.5V, 1.8V, 25V, or 3.3 V according to
requirements?.

Vcex supports 2.5 V or 3.3 V power supply.

UV devices support 1.8V, 2.5V, and 3.3 V, and linear voltage regulator
is integrated to facilitate single power supply.

For the devices of GW1N-1S, GW1N-6, and GW1N-9, I/Os of the top
layer support MIPI input. For the devices of GW1N-6 and GW1N-9, I/Os of
the bottom layer support MIPI output. I/Os of the top and bottom layer in
GW1N-6/9 support MIPI I3C OpenDrain/PushPull conversion.

Note!
e By default, the systemlO is weak pull-up for blank chips;

e  For the recommended operating conditions of different devices, please refer to
4.10perating Conditions;

o  When the I/O in Top layer of GW1N-6/9 is used as MIPI input, the Vccox of the
used 1/O needs to be supplied with 1.2V power supply, where x can be 0, 1, and 3.

®  When the I/O in Bottom layer of GW1N-6/9 is used as MIPI output, VCCO2 needs
to be supplied with 1.2V power supply.

o TheI/O power supply restrictions of BANKO, BANK1, BANK3 in GW1IN-6/9 are as
follows:

- When Vceop is greater than or equal to 1.8V I, Vecor and Vecos support 1.2V,
1.5V, 1.8V, 2.5V, and 3.3V.

- When Vecoo is 1.5V B, Vecor and Vecos support 1.2V, 1.5V, 1.8V, and 2.5V.
For the Vcco requirements of different 1/0 standards, see Table 3-2.
Table 3-2 Output I/O Standards and Configuration Options

I/O output : . :

stan da? d Single/Differ Bank Vcco (V) Driver Strength (mA)
LVTTL33 Single end 3.3 4,8,12,16,24
LVCMOS33 Single end 3.3 48,12,16,24
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gg: duatfc:jt Single/Differ Bank Vcco (V) Driver Strength (mA)
LVCMOS25 Single end 2.5 4,8,12,16
LVCMOS18 Single end 1.8 4,8,12
LVCMOS15 Single end 1.5 4.8
LVCMOS12 Single end 1.2 4.8
SSTL25 | Single end 25 8
SSTL25 11 Single end 2.5 8
SSTL33_|I Single end 3.3 8
SSTL33_lI Single end 3.3 8
SSTL18_| Single end 1.8 8
SSTL18_lI Single end 1.8 8
SSTL15 Single end 15 8
HSTL18 | Single end 1.8 8
HSTL18 I Single end 1.8 8
HSTL15_| Single end 15 8
PCI33 Single end 3.3 N/A
LVPECL33E Differential 3.3 16
MVLDS25E Differential 2.5 16
BLVDS25E Differential 25 16
RSDS25E Differential 25 8
LVDS25E Differential 2.5 8
LVDS25 Differential 2.5/3.3 3.5/2.5/2/1.25
RSDS Differential 2.5/3.3 2
MINILVDS Differential 2.5/3.3 2
PPLVDS Differential 2.5/3.3 35
SSTL15D Differential 15 8
SSTL25D | Differential 2.5 8
SSTL25D I Differential 2.5 8
SSTL33D_| Differential 3.3 8
SSTL33D_I Differential 3.3 8
SSTL18D_I Differential 1.8 8
SSTL18D I Differential 1.8 8
HSTL18D | Differential 1.8 8
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1/0O output . . :

standard Single/Differ Bank Vcco (V) Driver Strength (mA)
HSTL18D_lI Differential 1.8 8

HSTL15D | Differential 15 8

Table 3-3 Input Standards and Configuration Options

g%:::ﬂ:g Single/Differ | Bank Vcco (V) Hysteresis Need Vger
LVTTL33 Single end 1.5/1.8/2.5/3.3 Yes No
LVCMOS33 Single end 1.5/1.8/2.5/3.3 Yes No
LVCMOS25 Single end 1.5/1.8/2.5/3.3 Yes No
LVCMOS18 Single end 1.5/1.8/2.5/3.3 Yes No
LVCMOS15 Single end 1.2/1.5/1.8/2.5/3.3 | Yes No
LVCMOS12 Single end 1.2/1.5/1.8/2.5/3.3 | Yes No
SSTL15 Single end 1.5/1.8/2.5/3.3 No Yes
SSTL25 | Single end 2.5/3.3 No Yes
SSTL25 11 Single end 2.5/3.3 No Yes
SSTL33_I Single end 3.3 No Yes
SSTL33_II Single end 3.3 No Yes
SSTL18 | Single end 1.8/2.5/3.3 No Yes
SSTL18 I Single end 1.8/2.5/3.3 No Yes
HSTL18 | Single end 1.8/2.5/3.3 No Yes
HSTL18 I Single end 1.8/2.5/3.3 No Yes
HSTL15 | Single end 1.5/1.8/2.5/3.3 No Yes
PCI33 Single end 3.3 Yes No
LVDS Differential 2.5/3.3 No No
RSDS Differential 2.5/3.3 No No
MINILVDS Differential 2.5/3.3 No No
PPLVDS Differential 2.5/3.3 No No
LVDS25E Differential 2.5/3.3 No No
MLVDS25E Differential 2.5/3.3 No No
BLVDS25E Differential 2.5/3.3 No No
RSDS25E Differential 2.5/3.3 No No
LVPECL33 Differential 3.3 No No
SSTL15D Differential 1.5/1.8/2.5/3.3 No No
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g%::ﬂ:g Single/Differ | Bank Vcco (V) Hysteresis Need Vrer
SSTL25D | Differential 2.5/3.3 No No
SSTL25D i Differential 2.5/3.3 No No
SSTL33D | Differential 3.3 No No
SSTL33D_I Differential 3.3 No No
SSTL18D_| Differential 1.8/2.5/3.3 No No
SSTL18D_lI Differential 1.8/2.5/3.3 No No
HSTL18D_| Differential 1.8/2.5/3.3 No No
HSTL18D_lI Differential 1.8/2.5/3.3 No No
HSTL15D | Differential 1.5/1.8/2.5/3.3 No No

3.3.2 True LVDS Design

DS100-1.8E

BANK1/2/3 in the GW1N-2/2B/4/4B/6/9 devices support true LVDS
output, but BANK1/2/3 do not support internal 100Q) input differential
matched resistance. Bank0 supports internal 100Q input differential
matched resistance. BANKO/1/2/3 support LVDS25E, MLVDS25E,
BLVDS25E,etc. For more detailed information about different levels, please
refer to Gowin systemlO User Guide.

For more detailed information about true LVDS, please refer to GW1N
series of FPGA products Pinout.

True LVDS input I/O needs external 100Q terminal resistance for
matching. SeeFigure 3-8for the true LVDS design.

Figure 3-8 True LVDS Design
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3.3.3 I/O Logic

Figure 3-9 shows the I/O logic output of the GW1N series of FPGA
products.

Figure 3-9 I/O Logic Output
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Figure 3-10 shows the I/O logic input of the GW1N series of FPGA
products.

Figure 3-10 I/O Logic Input
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A description of the 1/0 logic modules of the GW1N series FPGA
products is presented below.

IODELAY
See Figure 3-11 for an overview of the IODELAY. Each I/O of the

GW N series of FPGA products has an IODELAY cell. The longest delay it
can provide is about 128 steps x 30ps = 3840ps.
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Figure 3-11 IODELAY
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There are two ways to control the delay cell:

e Static control:

® Dynamic control: Usually used to sample delay window together with
IEM. The IODELAY cannot be used for both input and output at the

same time
I/O Register

See Figure 3-12 for I/O register in the GW1N series of FPGA products.
Each I/O provides one input register, INFF, one output register, OUTFF,

and a tristate Register, TCFF.

Figure 3-12 Register Structure in I/O Logic

D Q— =

>—PpCLK

—>—SR

Note!

e  CE can be either active low (0: enable)or active high (1: enable).

® CLK can be either rising edge trigger or falling edge trigger.

® SR can be either synchronous/asynchronous SET or RESET or disable.

®  The register can be programmed as register or latch.

IEM

IEM is for sampling clock edge and is used in the generic DDR mode.
See Figure 3-13 for the IEM structure.

Figure 3-13 IEM Structure

CLK [ >
DL > IEM
RESET [ >

—{ > LEAD
< 1MCLK
—— > LAG
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De-serializer DES

The GWI1N series of FPGA products provide a simple Serializer SER
for each output I/0 to support advanced I/O protocols.

Serializer SER

The GW1N series of FPGA products provide a simple Serializer SER
for each output 1/0 to support advanced I/O protocols.

3.3.4 I/O Logic Modes

DS100-1.8E

The I/O Logic in the GW1N series of FPGA products supports several
operations. In each operation, the I/O (or I/O differential pair) can be
configured as output, input, and INOUT or tristate output (output signal with
tristate control).

GW1N-1S, GW1N-6, and GW1N-9 pins support 10 logic. The GW1N-1
pins IOL6 (A,B,C....J) and IOR6 (A,B,C....J) do not support |10 logic. The
other pins support 10 logic. The GW1N-2/GW1N-2B and
GW1N-4/GW1N-4B pins IOL10(A,B,C....J) and IOR10(A,B,C....J) do not
support 10 logic. The other pins support 1O logic.

Basic Mode

In basic mode, the I/O Logic is as shown in Figure 3-14, and the TC,
DO, and DI signals can connect to the internal cores directly through CRU.

Figure 3-14 I/O Logic in Basic Mode

TC

DO[ >—@ |0 PAD

DI <

SDR Mode

In comparison with the basic mode, SDR utilizes the IO register, as
shown in Figure 3-15. This can effectively improve 10 timing.

20(77)




3Architecture 3.310B

Figure 3-15 I/O Logic in SDR Mode

TCTRLL > 1D  Ql—
CE
— | >CLK
~ SR
DOUT | D Q| > ¢ [<iopPrp
OCEL CE
O_CLK | >CLK
O_SR| SR
DIN <
5o
ICE_> | CE
| CLK[ > >CLK
ISR > SR

Note!
e CLKenable O_CE and I_CE can be configured as active high or active low;
e (O_CLKandI_CLK can be either rising edge trigger or falling edge trigger;

®  Local set/reset signal O_SR and I_SR can be either synchronized reset, synchronized
set, asynchronous reset, asynchronous set, or no-function;

e /0O in SDR mode can be configured as basic register or latch.
Generic DDR Mode

Higher speed IO protocols can be supported in generic DDR mode.

GWI1N-1S, GW1N-6, and GW1N-9 devices support IDES16 mode and
OSER16 mode. The other devices do not support.

Figure 3-16 shows the generic DDR input, with a speed ratio of the
internal logic to PAD 1:2.

Figure 3-16 I/O Logic in DDR Input Mode

D—»

IDDR /> QIL0]

CLK —»

Figure 3-17 shows generic DDR output, with a speed ratio of PAD to
FPGA internal logic 2:1.
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Figure 3-17 I/O Logic in DDR Output Mode

D[1:0] —4>

CLK —»

ODDR —» Q

IDES4

In IDES4 mode, the speed ratio of the PAD to FPGA internal logic is
1:4.

Figure 3-18 I/O Logic in IDES10 Mode

D—
FCLK —>»
PCLK —» IDES4 —> Q[3:.0]
CALIB —>»

RESET —>»

OSER4 Mode

In OSER4 mode, the speed ratio of the PAD to FPGA internal logic is
4:1.

Figure 3-19 I/O Logic in OSER4 Mode

TX[1:0] —45»
D[3:0] — />
FCLK —»  OSER4  —4» Q[LO]
PCLK ——>»

RESET —>»

IVideo Mode
In IVideo mode, the speed ratio of the PAD to FPGA internal logic is
1:7.
Figure 3-20 I/O Logic in IVideo Mode
D —» <«—— CE
FCLK —»
PCLK —» IVideo /> Ql6:0]
CALIB —»
RESET —»,

Note!

IVideo and IDES8/10 will occupy the neighboring I/O logic. If the I/O logic of a single
port is occupied, the pin can only be programmed in SDR or BASIC mode.

OVideo Mode

In OVideo mode, the speed ratio of the PAD to FPGA internal logic is
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Figure 3-21 I/O Logic in OVideo Mode

D[6:0] — /4>

FCLK —»| .

PCLK OVideo Q
|

IDESS8 Mode

In IDES8 mode, the speed ratio of the PAD to FPGA internal logic is
1:8.

Figure 3-22 I/O Logic in IDES8 Mode

D—»
FCLK ——>
PCLK —» IDES8 —g> QI7:0]
CALIB —>f

RESET ——»

OSERS8 Mode

In OSER8 mode, the speed ratio of the PAD to FPGA internal logic is
8:1.

Figure 3-23 I/O Logic in OSER8 Mode

TX[3:0] — /4>
DI7:0] —>
FCLK —» OSERS8 /> Q[1:0]
PCLK —»

RESET —»

IDES10 Mode

In IDES10 mode, the speed ratio of the PAD to FPGA internal logic is
1:10.

Figure 3-24 I/O Logic in IDES10 Mode

D—»
FCLK ——>
PCLK —»  IDES10  —#4g> Q[9:0]
CALIB —»|

RESET —>»

OSER10 Mode

In OSER10 mode, the speed ratio o