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About this Document

This datasheet covers all features of the Cologne Chip GateMate™ FPGA evaluation board
and is part of the GateMate™ documentation collection.

For more information please refer to the following documents:
- Technology Brief of GateMate™ FPGA (Z'
- DS1001 — GateMate™ FPGA CCGM1A1 Datasheet (&'

- DS1002 — GateMate™ FPGA Programmer Board Ver. 1.3 Datasheet (%
- UG1002 — GateMate™ FPGA Toolchain Installation User Guide (%"

Cologne Chip provides a comprehensive technical support. Please visit our website for
more information or contact our support team.
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Revision History
This Datasheet is constantly updated. The latest version of the document can be found
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A brief description and download links can be found here:
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Date Remarks
April 2022 Pmod signal assignment added (Table 3.8 on page 34).
March 2022 Initial release.
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Chapter 1

Introduction

The GateMate™ FPGA Evaluation Board is a feature-rich, ready-to-use development plat-
form for the CCGM1A1.

It serves as a reference design and for a direct entry into application development. It is the
perfect starting point for all embedded designers as it features

- USB host access,

- JTAG interface,

- SPI interface,

- on-board flash memory,

- Serializer / Deserializer (SerDes) interface,

- Pmod-compatible interface,

- on-board HyperRAM module,

- 108 accessible general purpose input / outputs (GPIOs),

- 7 status LEDs.

The evaluation kit is available from Cologne Chip. Please visit our website for more infor-
mation.

DS1003 | April 2022 11 0f 70
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Figure 1.1 gives a brief overview of the evaluation board features. Some GPIO banks have
fixed power level according to their function. Others can be configured to different volt-
ages due to the user application requirements.

The printed circuit board (PCB) top view is shown in Figure 1.2. Please note, that some

components are prepared for extended features and must be populated by the user, if
needed.

same GPIO ____....- 186 2l
supply .-~ GPIO Pmod
setup

g
’

RENY

' 18 GPIO
185 8 LEDs “}-..
GPIO 1 Push Button| ™,
* '}
HyperFlash 188 .- .
(opt. y erRA:/I GPIO | same GPIO
yp supply setup
18°
FIash. e WA GPIO
Memory SA PWR,
) CLK
*
SPI — [ JTAG % CLK | - from user
18® 6 distribution application
USB use® — GPIO | | SMA )
(Prog.) Bridge Status -
® DC/DC 3.3 V from USB (Prog.) gefe';;ion
Vcore
USB 0 33V
DC/DCI—e@ 2.5V
(Power) — e 18V
\O 12V * not populated in its shipped configuration
© Vapp,out (*) partly populated in its shipped configuration

Figure 1.1: Feature overview of the GateMate™ FPGA evaluation board version 3.1
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Figure 1.2: GateMate™ FPGA evaluation board version 3.1
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Chapter 2

Startup
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Figure 2.1: Block diagram of the GateMate™ FPGA evaluation board
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2.1 Block Diagram

The GateMate™ FPGA evaluation board offers a quick access to the CCGM1A1 functions.
Figure 2.1 gives a simplified overview of the printed circuit board (PCB) block diagram. A
single supply voltage from any USB supply is typically used for powering the PCB and the
user application.

The FPGA configuration can be loaded in two different ways. The on-board flash mem-
ory can automatically set up the FPGA configuration after reset. Alternatively, a host con-
troller can be used to load the FPGA configuration. These functions and additional fea-
tures on the SPI und JTAG interface are described in Chapter 3.3 from page 26.

The user application connects the general purpose input/output (GPIO) banks of the
GateMate™ FPGA and some additional signals like reset and clock to fulfill further ap-
plication requirements.

2.2 Connection to the User Application

The interface to the GPIO banks is implemented with 2-row 46-pin through-hole con-
nectors with pin pitch 1.27 mm. The user application can use standard male pin header
2x23 to connect the GPIO banks and some further signals.

32,0 mm

=

S

Lo

)

(42}
45 GPIO bank connector 1
 4uS e
e 55 mm 2

Figure 2.2: Recommended maximum dimensions of a user application PCB for a single GPIO bank and
horizontal assembly (top view)

Due to through-hole technology, the user application can either be connected at the top
side of the evaluation board, or it can be mounted below. It is usually advisable to as-
semble the user application on the top side for an easy access to the user circuitry. Then,
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it should be noted that all tall components are outside the rectangular area of the GPIO
bank connectors.

For a user application with access to a single GPIO bank, e.g., the maximum PCB dimen-
sions should not exceed 32.0x33.5 mm for horizontal assembly. Furthermore, the loca-
tion of the GPIO pin header should be as shown in Figure 2.2. With this arrangement,

a) the user PCB can be plugged onto every GPIO bank and

b) several user PCBs can be used at the same time as shown in Figure 2.3.

When assembling the user PCB below the evaluation board there are no restrictions due
to tall components.

When assembling the user PCB upright, there are no restrictions concerning the user PCB
length. However, the specified width of 32.0 mm should not be exceeded.

For the design of user applications with more than one GPIO bank please see the evalua-
tion board dimensions in Figure 5.1 on page 40.

2.3 Connection to the Host Controller

The GateMate™ FPGA Evaluation Board requires a computer with Linux or Windows op-
erating system as follows:

- Supported Linux environments:
— Debian-based Linux (Debian, Ubuntu, ...) with apt package manager
— Arch-based Linux (Arch, Manjaro, ...) with pacman package manager
— Red Hat-based Linux (Fedora, ...) with dnf or yum package manager

- Windows environments:

— Windows 7 or later, 64 bit
— Zadig USB driver installer (https://zadig.akeo.ie/)

When first plugged into the computer’s USB port, drivers should load by default.

In Windows environments, it is necessary to install USB drivers using Zadig (4. Download
the software and connect the GateMate™ Evaluation Board to your USB port. In the Zadig
Window, select Options > List All Devices to refresh the device list. From the drop-down
list, select GateMate FPGA Evalboard 3.1B (Interface0). Now select libusb-win32 (any
version) from the driver list and replace the drivers (see Figure 2.4).

Replacing drivers might take a moment. Repeat this procedure for interface 1. Your
GateMate™ Evalution Board should then be listed as libusb-win32 devices in the Device
Manager as shown in Figure 2.5.

In Linux environments, drivers are automatically loaded correctly.
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E
Device Options  Help

GateMate FPGA Evalboard 3. 1B (Interface 0) ~ | ] Edit
Driver |Ii|:|us|:|K (v3.1.0.0) | = |Ii|:uus|:|-'.-\'in3ll:'-.-'1.2.6.tljl : More Information
WinUSE (libusb
USB ID ||:|4|:|3 || 6010 || nn| libush-win32
; Replace Driver - libusbk
WCID'-EI WinUSB (Microsoft

& devices found.

Figure 2.4: Zadig Window with selected GateMate™ FPGA Evaluation Board

w ' libusb-win32 devices
* GateMate FPGA Evalboard 3.1B (Interface 0)
ﬁ Gatehate FPGA Evalboard 3.1B (Interface 1)

Figure 2.5: GateMate™ FPGA Evaluation Board in Device Manager

The tool setup for the Cologne Chip GateMate™ series is described in the user guide

UG1002 — GateMate™ FPGA Toolchain Installation User Guide (£
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Chapter 3

GateMate™ FPGA Evaluation Board
Functions

3.1 PCB Power Supply

The power supply unit consists of five DC-DC converters which offer all voltages to fulfill
the requirements of a wide range of user applications. All converters are feed from a single
source. Typically an USB supply can be used.

. VDD_APP to EA, EB, WC, NA, SA, SB

J5 JP7 Power supply unit GPIO banks o

USB . 1 | VIO 1V2 col | ©EAEB(*1), WC,NAGPIO banks
Power Pl Vvinsy - to EA, EB (*1), WC, NA GPIO banks,

VIO 1V8 ™ HyperRAM (WB, *2) o

- to EA, EB (*1), WC, NA, NB, SA, SB GPIO

VIO 2V5 > banks, Pmod interface (NB, *2), etc. *3

VIO_3V3 o to Pmod interface (NB, *2) o

J7 - V<_:o re to FPGA core, SerDes & PLLs voltage pins

USB FPGA PG > to reset logic

Data |
aaj_ EEGND GNDEj:
- ) “N\/D12 /D13

*1 including alternative use of 8 LEDs and 1 push button
*2 GPIO pins not available
*3 configuration bank (WA, *2), clock generation, reset module

Figure 3.1: PCB power supply
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Figure 3.1 shows that power supply can either be feed in from the USB connector J5 or it
can be taken from the USB data connector J7 instead. Please ensure, that enough power
can be delivered from the USB host.

Alternatively, power supply can be feed from any other source via connector J6. The re-
quired input voltage is 4.0..6.0 V.

Part of power supply unit Core Voltage 0.85-1.15V
i S— DC-DC Converter -
JP12 JP13 GateMate
1 2 3 1 2 3 FPGA
Level adjustment  Fine tuning
(- . -

Figure 3.2: GateMate™ FPGA core voltage

The DC-DC converters have a fixed output voltage. Only the DC-DC converter for the
FPGA core voltage can be adjusted as shown in the block diagram in Figure 3.2.

The FPGA core voltage can be set up to different levels for low power mode, economy mode
or speed mode. Furthermore, typical voltage can be chosen as well as minimum and max-
imum levels. Jumper settings are described in Table 3.1.

Table 3.1: JP12 and JP13 jumper settings for FPGA core voltage

JP12 JP13 Core Voltage Function

open open 0.85V low power mode, min
open 1-2 090V low power mode, typical
open 2-3 095V low power mode, max
1-2 open 095V economy mode, min
1-2 1-2 1.00V economy mode, typical
1-2 2-3 1.05V economy mode, max
2-3 open 1.05V speed mode, min

2-3 1-2 110V speed mode, typical
2-3 2-3 115V speed mode, max

Important note:

Please ensure to disconnect the power
supply before changing the jumper
settings to avoid damage of the devices.
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3.2 GPIO Power Supply

The CCGM1A1 FPGA offers nine general purpose input / output (GPIO) banks. Their GPIO
supply voltage is set up in different ways on the evaluation board as shown in Table 3.2.

Table 3.2: Assignment of GPIO power supply scheme to GPIO banks

Figure Page GPIObanks Scheme characteristics

33 23 WC,NA,EA GPIO voltage selected from three on-board sources or the applica-
tion voltage

3.4 24  EB GPIO voltage selected from three on-board sources or the applica-
tion voltage, additional functions (LEDs and user button)

3.5 25 SA,SB Single 2.5V voltage supply

- - WA Configuration bank, 2.5V supply

3.16 35 WB HyperBus memory, 1.8 V supply

3.15 34 NB Pmod interface, 2.5V supply

CLK2out

CLK3out = to clock distribution

i

APP_RESET_INC

> APP_RESET_OUT

GateMate FPGA

GPIO bank & BIE
connector [ (B[]

CFG_DONE
CFG_FAILED_N
(3.3V) GPIO bank
VDD_APPE= S 109 WC, NA or EA
VIO_1V2>— 1 2 e 0_
VIO_OUT
VIO_1V8>— 3 4 JP-B 1413]
VIO _2V50>— 5 6 3 AJ J-C
JP-A VDD_[WC|NA|EA]

1

Figure 3.3: GPIO supply with voltage selection

Figure 3.3 shows the configurable GPIO supply setup for GPIO banks WC, NA and EA. These
banks can select one of three on-board voltages as well as VIO_OUT feed from the user
application. The selected on-board voltage is also feed to the user application (VIO_IN)
and can be used to supplement the separat VDD_APP voltage.
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CLK2out
T CLK3out D‘[o clock distribution
44431
APP_RESET_IN™ 4241 ™ APP_RESET_OUT
3887
o« o GateMate FPGA
c O
it
2 g CFG_DONE
== CFG_FAILED_N
o o
o o
VDD_APP ™ (3.3V) 109 GPIO bank EB
VIO_1V2>— 1 2 |-e VIO_IN 6
VIO_OUT
vIO_1V8>— 3 4 JP—BF
VIO_2V5 5 6 3 J-C
JP-A
JP4 alternative GPIO usage

) ﬁ;Fm..s T SW3
enable LEDs -

Figure 3.4: GPIO supply with voltage selection and alternative LEDs and push button

The same GPIO supply scheme is available for GPIO bank EB but additional functionality is
implemented for some GPIO signals as shown in Figure 3.4 and Table 3.3. Eight LEDs can
be enabled with Jumper JP4 set. With open jumper, the normal GPIO function is available
at connector J-C (J2). Switch SW3 has an on-board pull-up resistor, which should be

Table 3.3: Additional functions on GPIO bank EB

Component GPIO Funktion

D1 IO_EB_B1 low: on (green), high: off

D2 I0_EB_B2 ditto

D3 I0O_EB_B3 ditto

D4 I0O_EB_B4 ditto

D5 I0O_EB_B5 ditto

D6 I0O_EB_B6 ditto

D7 IO_EB_B7 ditto

D8 I0O_EB_B8 ditto

SW3 IO_EB_B@ pressed: low, unpressed: high
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Table 3.4: Jumper JP-A, JP-B and connector J-C designators

Figure JP-A JP-B J-C GPIObank
3.3 (page23) JP15 JP16 J18 WC
JP15 JP16  J19 NA
Jp3 JP5 1 EA
3.4 (page 24) JP3 JP5 ]2 EB
3.5 (page25) - — J9 SA
- — J10 SB

taken into account when using the normal GPIO function instead. Table 3.3 shows the
additional EB GPIO functions in detail.

Table 3.4 gives an overview of jumpers JP-A and JP-B and connector J-C availability for
the individual GPIO banks.

Finally, GPIO banks SA and SB have a fixed supply voltage 2.5V (see Figure 3.5). Again,
the user application supply is both, VDD_APP and the GPIO voltage VIO_2V5.

CLK2out
CLK3out = to clock distribution

i

APP_RESET_IN

> APP_RESET_OUT

GPIO bank & [BIE
connector [ [

GateMate FPGA
CFG_DONE
CFG_FAILED_N
(3.3V) GPIO bank
VDD_APP = @_@ SA or SB
VIO_2V5 > VIQZN
14]
J-C

VDD_[SA|SB]

Figure 3.5: GPIO supply with single voltage
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GateMate FPGA Evaluation Board V3.1

J7
Mini USB 2.0 Type B
(data & power)
u7 FT2232HQ
USB Bridge
| |
u13 SN74CB3T3245 ui4
8-Bit Bus 8-Bit Bus
Switch with Switch with
Level Shifter Level Shifter

us
Flash

memory
MX25R6435F

J4

* JTAG connector
for access from
external device

—

J3

1

* SP| connector
for access from
external device

* not populated in its shipped configuration

GateMate
FPGA

Figure 3.6: Block diagram with details of SPI and JTAG interfaces

The SPI bus can be accessed from any user device. For this, connector J3 (2.54 mm pin
pitch, 9 pins) has to be populated. Figure 3.7 shows the pin assignment of the SPI con-

nector.

The JTAG interface can be accessed from any user device. For this, connector J4 (2.54 mm
pin pitch, 6 pins) has to be populated. Figure 3.8 shows the pin assignment of the JTAG

connector.
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10k
10k
10k

w
*

GateMate FPGA Evaluation Board V3.1
SIS J
2V5 (VDD_CFG)
GND

103 (SPI_DATA3)
102 (SPI_DATA2)
/CS (SPI_CSN)

I01 (SPI_DATA1)
100 (SPI_DATA®)
SCK (SPI_CLK)

/RST (SPI_RESET_OUT)

to bus transceiver (U13)

(o] o] N [ ] [&] [eo] ] [=]

* not populated in its shipped configuration

Figure 3.7: Optional SPI interface connector J3

GateMate FPGA Evaluation Board V3.1
2V5 (VDD_CFG) | |

< SUSOSE] g
2 _TCK . 1]
$ TDI

'§ TDO 2
: 3
© _ TMS 4
é /RST 5]
Q GND 6]
* not populated in its shipped configuration

Figure 3.8: Optional JTAG interface connector J4
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3.4 Configuration Mode and Reset

There are several ways to load the FPGA configuration. The configuration mode is choosen
with switch SW1 setup as shown in Table 3.5.

Table 3.5: GateMate™ FPGA configuration modes

CFG_MD[3:0] * Configuration mode

Ox0 0boooe SPI Master Mode CPOL=0,CPHA=0
©x1 ©b0ee1 SPI Master Mode CPOL =0,CPHA=1
Ox2 ©0boo18 SPI Master Mode CPOL=1,CPHA=0
©x3 ©b0011 SPI Master Mode CPOL=1,CPHA=1
0x4 ©0b0100 SPI Slave Mode CPOL=0,CPHA=0
Ox5 0b0101 SPI Slave Mode CPOL =0,CPHA =1
Ox6 0©b01168 SPI Slave Mode CPOL=1,CPHA=0
Ox7 ©b0111 SPI Slave Mode CPOL=1,CPHA =1
OxC ©b1160 JTAG

* Modes not mentioned in the list may not be selected and
lead to a malfunction of the device.

FPGA reset depends on different conditions:

- The user can press button SW2 to trigger FPGA reset.
- After power-on, all DC-DC converters must notify ‘power good’ to finish reset state.

- The host controller can trigger reset via SPI or JTAG interface. In this case either
level shifter U13 or U14 will feed the host’s reset signal to the GateMate™ FPGA.

- An external SPI device can feed a reset signal to the FPGA via the SPI connector J3
pin 9 (see Figure 3.7).

- An external JTAG device can feed a reset signal to the FPGA via the JTAG connector
J4 pin 5 (see Figure 3.8).

- The user application can trigger FPGA reset via GPIO bank connector J-C pin 41
(APP_RESET_OUT). This signal can be disabled via Jumper JP10.

The GPIO bank connector feeds a reset signal APP_RESET_IN to the user application. This
is either the reset button SW2 or any reset condition mentioned above (see Figure 3.9).

Every GPIO bank connector has a APP_RESET_OUT signal. These are all connected to-
gether and are called ‘User application reset out’ in Figure 3.9.
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VIO_2V5

Power good E>—

SPI reset out ™

JTAG reset out™>—"~

User application reset out>—— 1

.

rau

%K

GateMate
FPGA
D15 POR_EN
1 RST_N
3 FF_RST
2 > User application
1 9 Reset in
JP11

Figure 3.9: Reset module

After configuration, the GateMate™ FPGA reports whether the data stream was success-

fully loaded or not.

- LED D10 (green) is switched on when the data stream has completely been trans-

ferred.

- LED D9 (red) is switched on when an error occured.

Both signals are also passed to the host controller as shown in Figure 3.10. In case of an
failed loading, a reset should be triggered in order to load the data stream again.

FF_RST =

VIO_2V5 Eo—

GateMate VDD_WA i
FPGA [ﬂ

CFG_FAILED_N

CFG_DONE

o N

ND pumm

Figure 3.10: Configuration status signals
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CFG_FAILED in
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o JTAG interface
of USB bridge
9,
1 10k o
L] User application
D9 D16 CFG_DONE in
SPl interface
of USB bridge
¢ JTAG interface
of USB bridge
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3.5 Clock Generation and Distribution

The evaluation board has an on-board oscillator X1 with 10.000 MHz frequency. This sig-
nal is connected to GPIO I0_SB_A8 which is the input for clock 0 (see Figure 3.11). The
oscillator can be disabled with jumper JPS.

The GateMate™ FPGA has three more clock inputs connected to the GPIO WA bank. The
evaluation board has these clocks prepared for usage, but some components have to be
populated by the user as shown in Figure 3.13.

Clock 1: Another oscillator can be populated or an external clock source can be used via
SMA jack J8.

Clock 2 and 3: Theuser application can feed two clock signals to the FPGA inputs. Jumpers
JP1and JP2 must be populated to select the clock source.

Finally, a low-voltage differential signaling (LVDS) clock oscillator can be populated to
generate a Serializer / Deserializer (SerDes) input clock as shown in Figure 3.12. Please
note, thatalso series resistors R73 and R74 have to be populated (see Figure 3.17 on page 36).

On-board clock generation

X1 ECS-5032MV

JPS
- 00
1 2 Oseilalor | =5 5 CLOCKB_IN
enable R66 to GPTO IO_SB_AS

Figure 3.11: 10 MHz on-board clock oscillator

SerDes clock generation

X3 *

Oscillator D [ LVDS_CLK-
(LVDS) = > LVDS_CLK+

* not populated in its shipped configuration

Figure 3.12: Optional SerDes clock (LVDS clock oscillator)
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On-board /external clock
X2 * JP9 *
Oscillator 1
00
J8 * .
. 3 R67
SMA jack
JP1
CLK2_WC_NA *
CLK2_EAST
CLK2_SOUTH
JP2
CLK3_WC_NA *
CLK3_EAST
CLK3_SOUTH
44431 | | 144143 44431 | | 14443 44431 | 14443
#2041 | | 424 “2a1 | | 4241 A2 | | 4241
188871 -B8B7 188871~ 1B8B7 3887+ 188871
4 4 4 X 4 4
c c c c c c
© © (+] @ © ©
0 0 Mol ¢ Q0 < O m 0 < Lo m
o= oz ou ouw ow Qv
o o o o o o
o o o o o o
nef9l| {169l 1619 1619 nef9l| e
6] 6] 6] 6]
J18 J19 J1 J2 J9 J10
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2 — O35 CLOCKT_IN

to GPIO IO0_SB_A7

T 4
2 5}
0Q
3 6 CLOCK2_IN

R68* 15 GPIO
I0_SB_A6

T 4
2 5}
0Q
—3 6 CLOCK3_IN

R69* 15 GPIO
I0_SB_A5

* not populated in its shipped configuration

Figure 3.13: Optional clock signals
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3.6 GPIO Connection to the User Application

The user application can be connected to one or more GPIO banks. Up to 6 banks are avail -
able. The other GPIO banks are assigned elsewhere.

All GPIO bank connectors have the same pinout as shown in Figure 3.14. Please note, that
the GPIOs are arranged in two different ways with overturned signal vector. This is done
to allow free choice of a GPIO bank for 1-bank user applications as shown in Figure 2.3 on
page 17 and differential signal routing on the evaluation board at the same time. The PCB
routing of all GPIO signals of banks EA and EB are inter-pair as well as intra-pair length
matched.

The user application can get it’s power supply from the 3.3V on-board DC-DC converter.
In addition, GPIO voltage can be feed from the evaluation board to the user application or
vice versa. Table 3.7 explains these VIOin and VIOout supply lines. The overall list of the
GPIO bank connectors J-C is given in Table 3.6.

GPIO bank connector

GND GND
CFGD CFGF )
GND GND statug
CLK2out CLK3out
GND GND
S/E: B[@] W/N: B[8] W/N: A[8] S/E: A[0]
B[1] B[7] Al7] Al1]
B[2] B[6] Al6] Al2]
GND GND
S/E: B[3] W/N: B[5] W/N: A[5] S/E: A[3]
B[4] B[4] A[4] A[4] >GPIObank
B[5] B[3] A[3] A[5]
GND GND
S/E: B[6] W/N: B[2] W/N: A[2] S/E: Al6]
B[7] B[1] Al1] Al7]
B[8] B[O] Alo] Al8]
GND GND
Vapp Vapp
GND 7 GND
VIOin [6][5] VIOin - Power supply
VIOout VIOout )
GND GND
J-C W / N: GPIO banks WC and NA

S/E: GPIO banks SA, SB, EA and EB
Figure 3.14: GPIO bank connector J-C
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Table 3.6: Pin assignment of GPIO connector J-C
J-C pin J-Csignal Schematicsignal Funktion
) VIOout see Table 3.7
[5],[6] VIOin see Table 3.7
(9], Vapp VDD_APP VIO0_3V3 from power module
.. 1 A[8:0] or vice versa to / from FPGA GPIO bank
114|..[34|2> B[8:0] or vice versa dto.
CLK3out - 3 different signal pairs WC &NA, SA & SB and
EA&EB from J-C connectors
- to clock distribution jumper block JP2
CLK2out - dto.
- to clock distribution jumper block JP1
RSTout  APP_RESET_OUT - from 6 GPIO connectors J-C
- to reset circuitry via JP10
RSTin APP_RESET_IN - fromJP11 of reset circuitry
- to 6 GPIO connectors J-C
CFGF CFG_FAILED_APP - from FPGA pin CFG_FAILED_N
- to 6 GPIO connectors J-C and FTDI chip
(latched with flip-flop) via bus transceiver
CFGD CFG_DONE_APP - from FPGA pin CFG_DONE

- to 6 GPIO connectors J-C and FTDI chip via
bus transceiver

! odd only, pins 19 and 27 are GND
2 even only, pins 20 and 28 are GND

Table 3.7: Power input and output of GPIO connector J-C in Figures 3.3, 3.4 and 3.5 (pages 23 to 25)

J-C GPIObank VIOin VIOout
J1 EA from JP3 (selection) to JP5, supply option for FPGA GPIO banks
]2 EB dto. dto.
J9 SA VIO_2V5 from power module not connected
J10 SB dto. dto.
J18 WwC from JP15 (selection) to JP16, supply option for FPGA GPIO banks
J19 NA dto. dto.
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3.7 Pmod Interface

GPIO bank NB constitudes a Pmod interface with two standard 12-pin connectors J17A and
J17B.

Supply voltage 3.3V should be selected via jumper JP14 to fulfill Pmod specification. If
desired for certain applications, 2.5V supply can be choosen exceptionally. Please note,
that many Pmod devices will not work properly in this case.

Table 3.8 shows the GPIO signals connected to the Pmod interface connectors J17A and
J17B.

J17A Pmod J17B Pmod
U12A U12B
e =,
L +— [T 4
9/|_ |s53 9| 52
4 fig| |55z @ ||| |[@1he|® |S5e|
O nao o nd
&3 &3
(6112
GateMate FPGA
JP14
VIO_3V3iE— 1
2 VPMOD GPIO bank NB
F 3
VIO_2V5[—e VDD_NB

Figure 3.15: GPIO bank NB with Pmod interface

Table 3.8: Pmod signal assignment of J17A and J17B connectors

J17 Pmod GPIOfor  GPIO for J17 Pmod GPIOfor  GPIO for
pin signal PmodA Pmod B pin signal PmodA Pmod B
1 101 IO_NB_AO IO_NB_A4 7 102 IO_NB_BO® IO_NB_B4
2 103 IO_NB_A1 TIO_NB_A5 8 104 IO_NB_B1 TIO_NB_B5
3 105 TO_NB_A2 TO_NB_A6 9 106 IO_NB_B2 TIO_NB_B6
4 107 TIO_NB_A3 TIO_NB_A7 10 108 IO_NB_B3 TIO_NB_B7
5 GND 1 GND
6 VPMOD 12 VPMOD
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GPIO bank WB is used to provide an on-board HyperRAM memory (see Figure 3.16). U10

is a 64 Mb device which is connected to the GPIO bank as shown in Table 3.9.

DS1003

uie

HyperRAM
S27KS0641

Reset

CS, CK, CK <&
D[7:0] &
RWDS <
VDD H

VIO_1V8[>

GateMate FPGA

GPIO bank WB

Figure 3.16: GPIO bank WB with HyperRAM device

Table 3.9: GPIO assignment to the on-board HyperRAM device

GPIO HyperRAM signal GPIO HyperRAM signal

I0_WB_A® — I0_WB_BO CS

IO_WB_A1 = I0_WB_B1 -

IO_WB_A2 RESET T0O_WB_B2 =

IO_WB_A3 CK TI0O_WB_B3 CK

IO_WB_A4 — I0_WB_B4 RWDS
IO_WB_A5 DQo TO_WB_B5 DQ1
IO_WB_Ab6 DQ2 TIO_WB_B6 DQ3
I0_WB_A7 DQ4 I0_WB_B7 DQ5

IO_WB_AS8 DQ6 TO_WB_B8 DQ7

April 2022
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3.9 SerDes Interface

The evaluation board is prepared to offer a SerDes interface. Figure 3.17 shows, that the
SMA jacks J13 ..J16 must be populated from the user to get access to the CCGM1A1 SerDes
interface.

There are two ways to feed in the SerDes clock signal:

1. SMA jacks J11 and J12 are populated to feed in an external LVDS clock.

2. Anon-board LVDS oscillator and the series resistors R73 and R74 are populated (see
also Figure 3.12 on page 30).

R74 *
LVDS_CLK+ ™ 3
LVDS_CLK- ™ GateMate FPGA

SER_CLK_N
SER_CLK

SER_RX_NO
SER_RX_P®
gggngéﬁg}f SER_TX_N®

SMA N & SER_TX_PO
jack (o SER_RTERM®

- * not populated in its shipped configuration

Figure 3.17: Optional SerDes interface
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Electrical Characteristics

Table 4.1: Absolute maximum characteristics of the GateMate™ FPGA evaluation board

Symbol Min Typ Max Unit Description

-40 125 °C Junction temperature
Vi -0.3 65 V Power supply from J5 or J6
Vi -0.3 60 V Power supply from J7
Tstg -55 150 °C Storage temperature

Table 4.2: Operating characteristics of the GateMate™ FPGA evaluation board

Symbol Min Typ Max Unit Description

-40 85 °C Operating temperature
Vin 4.0 60 V Power supply from J5 or J6
Vin 4.75 575 V Power supply from J7
| P 140 mA  Power consumption during reset
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Table 4.3: GPIO characteristics in single-ended mode

Symbol Min Typ Max Unit Description
VDDyo 11 2.7 \Y% I/0 supply voltage (GPIO banks and VDD_CLK)
Vin -0.4 VDD;p +04 V Input voltage range
Schmitt-trigger function disabled:
Vi 0.43 0.51 VDDj, Input high threshold voltage
Vi 0.45 0.51 VDDj, Inputlow threshold voltage
Vayst 0 \% Hysteresis
Schmitt-trigger function enabled:
Vig 0.61 0.67 VDD;p Input high threshold voltage
Vi 0.31 0.39 VDD;p Input low threshold voltage
Vayst 0.26 0.33 VDD;, Hysteresis
Output driver disabled:
I 1 nA Input pin current when driven active low
Iy 1 pA Input pin current when driven active high
Rpy 50 k2 Pull-up resistance
Rpp 50 k(2 Pull-down resistance
Ibp, max 158 pA Maximum supply current at GPIO input at tran-
sition point

Table 4.4: GPIO characteristics in LVDS mode

Symbol Min Typ Max Unit Description

VDD, 1.62 275 'V I/O supply voltage

Tout 3.2 mA  Output current when LVDS output current boost is
set to nominal current

Tout 6.4 mA  Output current when LVDS output current boost is
set to increased output current

VCMrx VDDyo/2 \Y% Common-mode voltage

Rterm 90 100 130 Q
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Figure 5.1: Board dimensions and position of connectors
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A.1 PCB components

CCGM1AT1

Figure A.1 points out partial circuits that have been described in the previous chapters.
The corresponding Table A.1 lists all associated Figures and where they can be found in
this document.

Table A.1: Component locations on the GateMate™ FPGA evaluation board (numbering in counter
clockwise order)

Shown
Marking Function inFig. onPage

@ FPGA core voltage 3.2 22
@ PCB power supply 3.1 21
@ GPIO supply voltage selection (banks WC and NA) 33 23
@ Configuration status (LEDs for CFG_DONE and CFG_FAILED_N) 3.10 29

Reset 39 29
@ HyperRam device 3.16 35
(7)  uUsBbridge 3.6 26
Flash memory 3.6 26
@ SPI interface 3.6,37 26,27
@ JTAG interface 3.6,3.8 26,27
@ Configuration mode setup Tab.3.5 28

Power-on reset (POR) enable 3.9 29
@3  serDesLVDS clock 312 30
@ SerDes interface 3.17 36
@5  GateMate™ FPGA CCGMIA1 11 12
@ On-board oscillator CLOCKO_IN 3.11 30
@ Optional clock signals CLOCK1_IN ..CLOCK3_IN 3.13 31
GPIO supply voltage selection (banks EA and EB) with alternative 3.3 23

LEDs and push button on bank EB

Pmod interface 3.15 34
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A.2 Default Jumper Settings
Table A.2: Default jumper settings
Shown
Designator Color Function Default inFig. onPage
JpP1* black Clock distribution from user applicationto — 3.13 31
FPGA CLOCK2 signal.
Jjp2* black Clock distribution from user applicationto — 3.13 31
FPGA CLOCKS3 signal.
JP3 blue  Select supply voltage for GPIO banks EA 5-6:2.5V 3.4 24
and EB and user application supply input
VIOin (1.2V,1.8Vor2.5V).
JP4 black Enable LEDs on GPIO bank EB. closed 3.4 24
JP5 blue  Select supply voltage for GPIO banks EA 1-2:JP3 3.4 24
and EB (from JP3 or user application sup-
ply output VIOout).
JP6 black Enable power-on reset (POR) module. closed 39 29
JP7 red Power source selection from J5 or J7. 2-3:77 3.1 21
JP8 black Oscillator enable for CLOCK® signal. closed 3.11 30
JP9 * black CLOCK1 source selection from on-board - 3.13 31
oscillator * or external source via SMA jack
J8.*
JP10 black Enable reset signal from user application.  opened 39 29
JP11 black Select reset signal input of user application opened 39 29
(reset button only or any board reset).
JP12 red Core voltage level adjustment (low power, 1-2:econ. 3.2 22
economy or speed mode).
JP13 red Core voltage fine tuning (min, typ, max).  1-2: typ 3.2 22
JP14 red Select Pmod supply voltage 3.3V or 2.5V. 1-2:33V 315 34
JP15 blue  Select supply voltage for GPIO banks NA 5-6:2.5V 3.3 23
and WC and user application supply input
VIOin (1.2V,1.8Vor2.5V).
JP16 blue  Select supply voltage for GPIO banks NA 1-2:JP15 3.3 23
and WC (from JP15 or user application sup-
ply output VIOout).
* Not populated in its shipped configuration.
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A.3 LEDs and Push Buttons

Table A.3: LEDs and push buttons

Shown

Designator Color Function inFig. onPage
D1..D8 green User LEDs assigned to GPIO bank EB 3.4 24
D9 red Configuration state CFG_FAILED_N 3.10 29
D10 green Configuration state CFG_DONE 3.10 29
D11 yellow PCB power supply 3.1 21
D12 yellow Power good notification fromon-board 3.1 21

DC-DC converters
D13 yellow FPGA core power 3.1 21
D15 red FPGA reset 39 29
D16 yellow Power supply from USB data jack J7 2.1,3.6 15,26

(supply for U7, FT2232HQ-Tray)
SW2 red PCB reset 39 29
SW3 black  User button assigned to GPIO bank EB 3.4 24
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= APPIWC_NA_CFG_FAILED
[ vioave
> vio“1ve
= vioavs APP_WC_NA_CLK2 OUT [—CEKZ WE A
APP_WC_NA_CLK3 OUT [—————=——
> VDD_APP
o ion GPIO Module (FPGA)
/SPI_RESET_OUT TSP RESET OUT
{> VDD_CFG NTAG_RESET_OUT ITAG_RESET_OUT.
CEG DONE AP
CFG_DONE [_—Cr5 FALED Are
[Vbus_Prog > Vbus_Prog CFG_FAILED [y———2—
DN D_N
D P 0P
FPGA RESET TN > [ FPGA_RESET_IN
CLK2 WC NA_ West/North Clock 2 CLOCK Z:
SLKZ EAST East 3 1- 2 CLK2_WC_NA

WB Bank GPIO Module HyperBus (FPGA)

> vio_1ve

NB Bank GPIO Module Pmod (FPGA)

> vio_avs
{> VIO 3v3

South Edge GPIO Module (FPGA)

L APP RESET IN

> APP_SOUTH_CFG_DONE
> APP_SOUTH_CFG_FAILED

CLOCKO N — [ CLOCK 0
CLOCKL IN {—> CLOCK_1

Clock 2

Clock 3

APP_RESET_OUT [}

/APP_SOUTH_CLK2 OUT [
APP_SOUTH_CLK3_0UT [

CLK2_SOUTH

CLK3 SOUTH

CLK2 SOUTH South

CLK3 WC NA_West/North

3- 4 CLK2_EAST

Clock 3

CLK3 EAST East 3 CLOCRLS
CLK3 S0UTH South 1- 2 CLK3WC_NA
3- 4 CLK3 EAST
5- 6 CLK3_SOUTH
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‘GPIO_Diff_Net_Class GPIO_Dff_Net_Class_East
um 1
46 GND. 45 GND. 10_EA | £l % !
s crop | | a3 crer 10EA A8 PICEABR oo
42 RSTin 41 RSTout 10_EA BT SO EA TP 00
GND 39 GND 10_EA_AT O AN 11 >4
38 CLK2out 37 CLK3out 10_EA_B6 S0 EAE P 00
o1oNO e 10.EA A6 PIO EA 5 N GPIO EA O N t 3 [ GPIO EA O P
34 B[0] 33 A[0] 10_EA_BS PIOEASN /] 00
zell | |sA loEALS PO AT PO AT s, O AT
Baw | |5ow 10 EA R Po AL el
26 B[3] 25 Af3] 10_EA B3 A SPIOEASN oo GPIOEA 3 P
24 oid A A EA 3P /] GPIO EA 4 N == GPIO EA 4
72 B} Al A EA 2 N/ GPIO EAS N = GPIO EA 5T
At EA 2P /] o
o v A EA TN/ GPIO EA 6 N s THEr GPIO EA 6 P
16 61 Al et P10 EA 1P /] GPIO EA TN == GPIO EA 7
14 ot 13 Alg A 14 GPIO EA 0N /] GPIO EA BN = GPIO EA B P
12 GND 11 GND 1B GHIGEANOIEZ 2 leet
10 Vapp 9 Vapp a0 AP RESET OUT >
la) et GateMate 1A1/2/4 e
6 VIOin 5 VIOin
4 VIOout 3 VIOout 21 gtﬁggﬂ; Eﬁ T APP_EAST CLK3 OUT
2 GND 1GND " —O0H-— KAOUL AR FL00R APP_EAST CLK2 OUT
VDD_EA —
VBB EA P || ciksout €8 R3—a3R
DhIEh CLK20UT EB R4
VDD_EA
VDD_EA
GateMate 1A1/2/4 Mior LAt 4
APP RESET IV
APP_EAST_CFG_DONE
APP_EAST_CFG_FAILED
GPIO_DIiff_Net_ClagPip_Diff_Net_Flass East
2
EB 8 N/] !
AR 0 €8
6 7 /] oo €8
ERAY Ayl =)
S P8 o €8
EB 6 P/] {36 o35 =3
65 /] GPIO EB 0 N =e GPIO EB 0P, L
€6 57/ GPIO EB 1 N == GPIO EB 1P =2
8 4 1] GRIO EB 2N GPIOEB 2P
SR s (L7 ] =
63 1] GPIO EB 3 N GPIO EB 3P,
Jumper Block: Select GPIO Supply i L5 S 0o cho o3z
Jumper3 1-2: on-boardpower supply 1.2V B 62 1] GRIO EB 5 N o GPIOEB G P
3-4: on-board power supply 1.8V B - o { 20[==19 ¢ R oo v 5 6 R7 8 9 10 11 12
5-6: on-board power supply 2.5V g L AT R s, St o00R | poor | foor | oor | boor | koor | koor | koor
of 6 01/ GPIO EB BN GPIO EB B P
b default: 25V 5 S i B B B B B d d d
&t wow | [mow A A A A A A A A
gy
vio 1v 7 1o BAST 00 44 CFGD 43 CFGF | o o1 o1 o1 S S S
VIO 1V8 2 O 42 RSTin 41 RSTout
VIO 2V5 ——000— GND 39 GND ° ¢ ¢ ° ¢ ¢
VadEs B 23207 S| |6y gh’?"“‘ GPIo EB O N RIZ VDD_GPIO_EAST Jumperd.
VDD_EB = — 34 B[0] 33 A[0] 33R P4
VDD_EB 32 B[] 31A[] I
VDD_EB. - GND 30 B[2] 29 Al2] R4
28 GND 27 GND
Jumpers GateMate 1AL/2/4 26 B[3] 25 A3] black
o 24 Bj4] 23 Al4] Jumper:
22 B[5] 21 A5] swa g
SRR L 20 GND 19 GND PTS645-5L43
ViOout EAST 28 o1 2 a8 Dk open:  disable LEDs
Sk ioo 1A closed:  enzble LEDS
14 B[] 13 Alg] .
Jumper: Select GPIO Source 12 GND 11 GND et o
10 Vapp 9 Vapp &%
1-2: GPIO voltage VIOin from jumper block 8 GND 7 GND
3-2: GPIO voltage VIOout from user application 6 VIOin 5 VIOin
4 Vioout 3 Vioout SW3: User Input
default: VIOin presst
ot pressed: 1
[CvoD AP
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VDD_APP
VIO_2V5

APP_RESET_IN
APP_SOUTH_CFG_DONE
APP_SOUTH_CFG_FAILED

SA Bank GPI10 Module (FPGA)

Cl 0
CLOCK_1
d 2
c 3

CLK20UT SA
APP_SOUTH_CLK2_OUT
APP_SOUTH_CLK3_OUT CLE CUIE A
> VIO_2V5
> VDD_APP
{ > APP_RESET_IN
—1__> APP_SOUTH_CFG_DONE
—_> APP_SOUTH_CFG_FAILED
APP_RESET_OUT [}
SB Bank GPIO Module (FPGA)
APP_RESET_OUT APP_RESET_OUT >
{ > VDD_APP
> VIO 2vs
{ > APP_RESET_IN
> APP_SOUTH_CFG_DONE
> APP_SOUTH_CFG_FAILED
{_> CLOCK_0
{ > CLOCK_1 APP_SOUTH_CLK2_OUT >
{ > CLOCK 2
= CLOCK 3 APP_SOUTH_CLK2_OUT R R18 3R
APP_SOUTH_CLK3_OUT 1 APP_SOUTH_CLK3 OUT >
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[APP_RESET_IN APP_SOUTH CLK2 OUT >
[—APP_SOUTH_CFG_DONE
[ APP_SOUTH_CFG_FAILED

GPIO_Diff_Net_Class
U1Q
10_5A B8 {10 e
10_SA_A8 M50 O SA 7
105A B7 (et ot APP_RESET OUT
10 SA AT (<& R
10_SA_B6 [<ii e APP_SOUTH_CLK3 OUT
o 0 SA GPIO SA O N GPIO SA 0 P
0 O SA5P GPIO SA 1N GPIO SA 1P
LSRN 0 SA GPIO SA 2 N GPIO SA 2P
10°SA B4 (o e
10_SA_Ad
_SA 0 SA GPIO SA 3 N GPIO SA3 P
G O SA3P GPIO SA 4 N GPIO SA 4P GJGND pagGND
|7 G SA GPIO SA 5 N GPIO SA 5P pJCEGD oJCRGE
2| 10sA 2 i — 42 RSTin 41 RSTout
2| 0.SAA2 a5y G SA GPIO_SA 6 N GPIO_SA 6 P ROJGND SOJGNE)
10_SA_BL 38 CLK20ut 37 CLK3out
= 6 G SA 1P GFIO SA TN GPIO SA 7P
o) lons il |t O SA O GPIO SA BN GPIO SA 8P SSJGND SoJGND)
5| 105A B0 [ oy 34 B[0] 33 A[0]
O 10_5A A0 32 B[1] 31 AlL]
GateMate 1A1/2/4 gg EEI]) gg é[ﬁ%
VIO 2v5
[Vio 2vs 26 B[3] 25 AI3]
UIR 24 B[4] 23 A4
< P6 22 B[5] 21 Al5)
5| vobsa 2 20 GND 19 GND
x| VDD SA oo _L 80 _L c8L _L c82 J_ c83 WCON 2320T 18 B[6] 17 Al6]
5| VDDA A 2 470n 100n 1000 = = 16 B[7] 15 A[7]
o| VDD SA 0t 1ov 63V 10V 10V e 5 14 B[8] 13 Af8]
a| vbbsa X5R X5R X5R X5R 12 GND 11 GND
B 10 Vapp 9 Vapp
GateMate IA1/2/4 8 GND 7 GND
== 6 VIOin 5 VIOin
T 4 VIOout 3 VIOout
ChD VIO 3va 2 GND 1 GND
[ Vbb_APP
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[_APP_RESET_IN {_APP_SOUTH_CLK2 OUT »
[_APP_SOUTH_CFG_DONE
[ APP_SOUTH_CFG_FAILED
GPIO_Diff_Net_Class
U10
15 0SB8N /]
103528 e oS8P
2 0SB 7N /]
10_SB_B7 O SETP APP_RESET_OUT >
| SRy 0SB 6N /]
»| 10_SB_B6 0SB 6P / APP_SOUTH_CLK3 OUT >
< 'Ig—g';—gg R14 0SB5N /] GPIO SB 0 N GPIO SB 0 P
S| 0B s RS O SB5P /] GPIO SB 1 N GPIO SB 1 P
o| 107sn B R 0SB 4N /] GPIO SB 2 N GPIO SB 2 P
& 1058 e [P osB4p
—>B GPIO SB 3 N GPIO SB 3 P
GateMate 1A1/2/4 GPIO SB 4 N GPIO SB 4 P
GPIO SB 5 N GPIO SB 5 P
U1X
TATIAZIIAG GPIO SB 6 N GPIO SB 6 P
058 050 puser 172 |51 ot o oot
5 10_SB_B1/I0_SB BL/SER TX N2 [—7¢
& VDD_SB/VDD_SB/SER_RTERM2 - L g
< 10_SB_A0/I0_SB_AV/SER RX P2 [~k e
& 10_SB_B0/I0O_SB_BO/SER_RX_N2 b [ o
Z|
= 10_SB_A3/I0_SB_AY/SER TX_P3 |l e N ! N
K 10_SB_B3/10_SB_B3/SER_TX_N3 5 =1 H—d 8|
3 VDD_SB/VDD_SB/SER_RTERM3 (<57 Chio se 20 ~— =
i 10_SB_A2/10_SB_A2/SER RX_P3 [—57¢ SEo S N WCON 23207
=] 10_SB_B2/I0_SB_B2/SER_RX_N3 —— 46 GND 45 GND
44 CFGD 43 CFGF
Cashiaie 22 GND 42 RSTin 41 RSTout
R70| |REE 40 GND 39 GND
R LAOR 38 CLK20ut 37 CLK3out
36 GND 35 GND
[Cvio 2vs VIO 25 34 B[0] 33 A[0]
32 B[1] 31 A[1]
30 B[2] 29 A[2]
3| vop_ss NI 28 GND 27 GND
g|  VPD_SBi " _Lca4 lcss lces lcw 26 B[3] 25 A3]
a R15 2u2 4700 100n 100n 24 B[4] 23 A[4]
o| VDD_SB 10V 63V 10V 10V 22 B[5] 21 A[5] / Clock3
% X5R X5R X5R X5R 20 GND 19 GND
18 B[6] 17 A[6] / Clock2
GateMate 1A1/2/4 10_SB_A8=Clock0 16 B[7] 15 A[7] / Clockl
— 10_SB_AT7 = Clock1l 14 B8] 13 A[8] / Clock0
GND 10_SB_A6 = Clock2 12 GND 11 GND
VIO 3V3 10_SB_A5 =Clock3 10 Vapp 9 Vapp
[_VDD_APP 8 GND 7 GND
6 VIOin 5 VIOin
4 VIOout 3 VIOout
2 GND 1 GND
CLOCK 0
CLOCK_1
CLOCK 2
CLOCK 3
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vop_wA (¥ 0 0 o
VDD WA £ Lcm Lcn Lcu ci3
VDD WA - 202 _L_a7on _L_ 1000 _L 1000
VDD WA v Te3v T 10v [ 10v
VDD WA Xse | xR | XsR | XeR
GateMate 1A1/2/4
VIO 2v5
Config Mode e
swi
CFG_MODE
Black
3 »6: m
R e <
196 off: POR disbaled
Ok, @ on: POR enabled 3 )
default: closed c
aofsffof
olololol [y
giojolo 2) o[ s SPINTAG Interface (FPGA) —
olololel :\ k7 k7 {™> VDD_CFG °
S|o|o[| 3 [CWbusProg —— >——— > Vbus_Prog =
2 {bp > £ DP
& T ——— o 1X w
FPGA RESET IV > FPGA_RESET_IN (o]
UIE
SPI_CLK_IO_WA B8 &% NS o (O SPI_CLK. o
SPILCSN_IO_ WA A8 it ST (> SPICSN JSPI_RESET_OUT [ JSPI_RESET_OUT =
SPI_DO_I0_WA B7 5= T > SPI_DATA0  /JTAG_RESET_OUT [} NTAG RESET OUT o
SPI_D1_I0_WA_A7 7 O WA G > SPI_DATAL
SPI_D2_I0_WA_B6 T O WA 6 (> SPI_DATA2 m
SPID3I0 WA A6 (a5 = sPiDATA3
SP|_FWD_IO_WA_B5
JTAG_TCK IO WA A5 (53 Lo ToK (2)
JTAG_TMS_I0_WA_B4 1 ™S o
JTAG_TDI_I0 WA A4 55 I
JTAG_TDO_IO_WA_B3 00 ()
_EN_I0_ WA A3
CFG_DONE_IO_WA_B2 S [ CFG_DONE 3
CFG_FAILED_IO_WA_A2 {—> CFG_FAILED IFAILED [}
CFG_MD3_I0_WA_B1 C) Q
CFG_MD2_10_WA AL =4
CFG_MD1_10_WA B0 =1
CFG_MDO_I0_WA_A0 )
GateMate 1A1/2/4 -
{_CFGDONE >
ateMate UzA CFG_DONE (7]
NL27Wz04
s
5
vee
R28 R29 R30
g &y 2 {>— 4 [ GG FAILED 2008
1 3
U CFG Done. | p10 fggﬂ = NC GND «~| D9 CFG Failed
NL2TWZ04 = —
off: inprogress reen SNALVCICSIDEVR SO off: success
on: done o | on: failed
GND GND
D
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R32 33 34 SEIEKCI Idle State for
Lok 0k 0k
R36: pull-up
N X R37: pull-down
SPI_CSN cE veoD
Population depends
SPI_DATAL 101/S0  103/HOLD# igurati
3 6 mode.
SPI_DATA2 102/ wWpit SCK
4 onp 100/51
64 MBit
SPI_DATAQ
SPI_DATA3
SPI_CLK
Programmer Wrapper (FTDI 2232H)
] VDD_CFG T s [ R38 —3R
[Vbis g >———————————— > Vbus Prog T_Miso R R
T_mos! [} L
R4l 33R
bty
lom————————————— e L 1 )
or————— H—O0P
IT_SPI_RST TSP RESET OUT >
IT_ITAG_RST TITAG RESET_OUT >
CFG_FAILED {> T_FAILED
IFAILED IFAILED >
CFG_DONE > T_DONE
FPGA RESET IN > FPGA_RESET_IN
TCK. T_TCK
TMS TTMS
TDI T_TDI
TDO T_T00
/
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Programmer (FTDI 2232H)
VCCav3
VCC3v3 [
R111
12k
/OE_SPI
/OE_B v
OF <»J19
SCK/BDBUSO BL Al L TSk
MOSI/BDBUSL B2 A2 fiiso { T mOsi
MISO/BDBUS2 B3 A3 & < T_MISO
CS/BDBUS3 B4 A4 cs
[ Vbus_Prog 1> VBUS RST B B5 A5 1_SPLRST /T SPLRST
DONE B BS A6 [ ﬁZ?LESNE — FAILED‘ T DONE
JFAILED_B o B7 A7 T_FAILED
T_POWERED_B B8 A8 { VDD _CFG
VCCeavs sell ne
DN DN 4 D_LF.N - 0 ' enp vee 22
12k = SN74CB3T3245PWR VDD_CFG
bP DP 2 A~ il D_LF.P e =
WE 744231091 900hm JOE A IOE_JTAG
u14
oE ko
(JFAILED o
TCK/ADBUSO i B1 Al CK
TDI/ADBUSL B2 A2 DI
TDO/ADBUS2 B3 A3 DO
CEG FAILED 1 JISA TMS/ADBUS3 B4 A4 T TTAG ST T TMS
RST_A BS A5 { /T JTAG RST
7 FAILED B CFG_DONE
2 ONE_A | B6 AS e
JFAILED_A 1 ™ B7 AT fag—o—
SN74AUP2GOODCUR T_POWERED_A | B8 A8 {VDD_CFG
<2 ne
U158
5 a 20 | 6o vee 22
FPGA_RESET_IN 5 SN74CB3T3245PWR
Rus SN74AUP2G00DCUR s
DETECT A ¢
. 12 VDD _CFG VDD CFG
= R114
N DETECT B <}
ok —= c130 c131
VCCav3 VDD_CFG = gL G
GND 10V 10V
X5R X5R
R116 o
200R 3
08 — —
o - -
c132 S|
o —L_Toon >3 ChD CND
D16 T 10V a [§
X X5R z3
i yellow §
z
&
GND
Power LED FTDI
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VCORE_FTDI VPLL
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cs1 | cs2 | cs3 MI0805K601R-10 55 MI0805K601R-10[ C56 cs7 cs8 c59 60 c61 ce2
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10V T 10V T 1oV 10V 10V 10V 10V 10V 10V 10V 10V 10V
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" GND GND  GND GND GND GND
VIN vout VCCaV3 >
Co4
b VCORE_FTDI
5 10V VPHY VPLL
EP — X5R T
EN GND
= MIC5504-3 3YMT-TZ = u7
GND GND FT2232HQ-Reel
R IR
0 VREGIN  »4WWW 0000 ADBUS ot CK/ADBUSO
b £26606 8883 AbBust DI/ADBUSL
VCORE_FTDI VREGOUT >~ €88 55355 ApBUS DO/ADBUS2
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Tov ADBUS4
X5R ADBUSS5
ADBUS6
= ADBUS?
GND
DLFN D LFH . ACBUSO
551 DM ACBUSL
DP ACBUS2
DLFP DLEP ACBUS3
ACBUS4
USB_Diff_Net_Class R43 — 1k 14,| peseTs A
ACBUS6 X
C66 1000 GNDII” R4 —— 12k | = AcBUSy a3 ACT,
e BDBUSO ﬁ SCK/BDBUSO
R4S BDBUSL (s MOSI/BDBUSL
[] 12k us BDBUS2 1< MISO/BDBUS2
6 | vee  vss 24 BDBUS3 (i < CS/BDBUSS
BDBUSA iz { RST B
EECS | BDBUS5 (<7 DONE B ]
EECLK 4L CLK GND BDBUS6 ra2— [FAILED B |
6
EEDATA 3. b1 po L EECS & BDBUS7 — T _POWERED B |
S Eecs
93LCB6BT-IOT EECLK 62 ] ppci BCBUSO oS
om EEDATA ®L} gepata BCBUSI 22— B
BCBUS2 [iz
K 1% 2 BCBUS3 [iZz—x= DETECT B
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BCBUS5 (ize—r
X4 BCBUSE gt ——p o<
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C67 - ﬂ’ 24 osco Sao0o000000 60
8p _I_gpes 13 Gzzzz2zz222 PWREN# b
63V GND  GND ey TEST <O0O05555E SUSPENDH -2
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HA_ GPIO WB 8
oS A cPioWB 8 P
lo"WB B? [H2__GPIO WB 7 u10
O WB Ay [WHL__Gplo wB 7P VIO 1v8 B4 [0
I0_WB_B6 [t CPIO W Ea | oo
10-WB_A6 |3 CPIO WB 6 P pimiERS DQ7 l<EL_GPIO Wi VIO 1v8
I0_WB_B5 («ke  GPIO W Doe [JEZ_CPIOWB 8P ||
S 1 GPIO WB 5P GPIO WB 2 P Ad | e E3__GPIO W
10_WB A5 fafe—CEo- PO WEB 0N RESET DOS 5o WB_7 P
:g‘wg‘ﬁ CIATOI 2 7L A3, =5 g%g B4 GPIO Wi
e GPIO_Wi GPIO WB 3 P B2 DOs LGCA_GPIO WE 6 P
| 1o C GPIO_WB 3 P GPIO WB 3 N BL| & Q2 5 GPIO_ W
10_WB_A3 2 CK DQL
=l 1o-we B2 [o& BRIONW boo [sD2_GPIOWB 5 P
% LUz GP P c 3
2| ows e o —2 e ;% RFU/PSC RWDS (&S CPIO WI m
B Ilg_vvgg_gi P WE TP RFU/PSC <
O et 2____GPIO W B3 A Q
5| 102WB B0 Rt —25 e ok &1 Vss RFU 7 B |
O 10-wB_A0 51 VSSQ RFU —= c
GateMate 1A1/2/4 VEEY Sin, o
S27KS0641 (=7
u18 g
[ss]
HS VIO 1v8
Z Vi, e U11 HyperRam/HyperFlash ws)
< B K c110 ci1 c112 cus yp yp
e - o o S
O VDD_WB (-4 - for HyperRAM:
5| voo_ws M2 TX5R TX5R TX5R TX5R place 0 Ohm at A3, 2
leave pads at C2, A2 and A5 open o
GateMate 1A1/2/4
for Hyperflash: m
GﬁD leave pads at A3 open, o
[viocive —  >———— place 0 Ohm at C2, A2 and A5 open =5
()
VIO 1v8 3
GPIO WB 8 VIO 1vs c L
GPIO WB 8 s
GPIO WB 2 P PIO WB 7
PIO WB 1 N PIO WB 7 P
e ﬁ FIo Wi C114 =—C115 —=C116 »
GPIO WB 3 P Blo WB 6P 1000 | 100n | 100n
GPIO WB 3 N GPIO_W lov 10V | lov
CEiONEIE x5k | xsR | XsR
GPIO Wi
X
X L
R GPIO WB 2 N
_§ GPIO WB_ 1P
GND D
Project:  GateMate CCGM1A1 (BGA324) Evaluation Board ‘ Revision: 3.1B Cologne Chip AG n n
Tide:  WB Bank GPIO Module HyperBus (FPGA) ;')'yég“g‘;‘u’gif Cologne E g
Size: Ad [Author. CCAG | Date: 25Mar 2022 | Sheet 12 of 21 | Germany Chip " (<)
File: FPGA_GPIO_WB_HyperRam.SchDoc
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GPI10_Diff_Net_Class
ull —
Cl4 _ GPIO NB 8
:8_:1‘2'22 14 GPIO NB 8 gx IP14:
|0 NB 87 |wAl4__GPIO NB 7 N
10 NB A7 14 GPIO NB 7 P For Pmod compatible setup, mount
SNET Cl GPIO_NB 6 N jumper on pins 1 - 2 (default).
I01NB B |5 17—Chio e t ] Pmod Module A (FPGA) Jumper o (default)
=N C1 PIO NB 5 N /] GPIO m
:g_l’:llg_ig L PIO NB 5 P_/] CHIl 8 :8% Jumper14 <
I0_NB_B4 [«Al2 GPIO NB 4 N /] i = 103 o
CAEA Al E PIO NB 4 P /] L/GPIO 104 B —
R e MSEEY PIO_NB 3 N /] L/GPIO s c
ol 10 NB A3 [wDIL__GPIO NB 3P/ /GPIO i o
Z| 10N B2 [WALL_GPIO NB 2 N /] /GPIO =
_NB_| - > 107 VIO_2v5 red (=]
2| 1oNB A2 [oBLL GPIONB 2P /] / GPIO ¥= 108 VPMOD <]
2| S Ne e SC_GPioNB TN/ % P14 (]
S| 10-NBAL e é—z_// VPMOD =
o :g_“g_f\g :ﬁ GPIO_NB_OP Pmod Module B (FPGA) [vs]
— e VPMOD (| ]
GateMate 1A1/2/4 GPIO_NB |
SPIO_ N VIO 2v5 _} — E"
GPIO_NB Q.
GPIO_NB VIO 3V3 |
[ B10 VIO 2V5 GPIO_NB
o me Caarmot &
S | E10 c118 c119 C120 c121 GPIO NB 7
&| VDDNB 74 202 4700 100n 100n 108 =2
o| VDD_NB —F7r4 10V 6.3V 10V 10V (1)
%| VDD_NB —— X5R X5R X5R X5R 3
GateMate 1A1/2/4 c Q)
3 -+
GND =%
0
(7]
[Vio_2vs
D
Project:  GateMate CCGM1A1 (BGA324) Evaluation Board ‘ Revision: ~ 3.1B C_ologne Chip AG o
Tile: B Bank GPIO Module Pmod (FPGA) Eintrachisteiiis (@)
50668 Cologne
Size: A4 [Author.  CCAG [ Date: 25 Mar 2022 [ Sheet 13 of 21 Germany @
File: FPGA_GPIO_NB.SchDoc g
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[ VPMOD e
PMODA (J17A)
u12
GND‘||EH19> oF 110_NB_AO 7 10_NB_BO
2 10_NB_A1 8 10_NB_B1
0 Al B1 3 10_NB_A2 9 I0_NB_B2
[0} A2 B2 4 10_NB_A3 10 I0_NB_B3
5 GND 11 GND
g 23 g: @ e |7 Pmod (TM) Compatible 6 VCC 12 VCC
05 A5 BS 948 0w~ CHID (L
06 A6 B6
2
07 A7 B7 T PMODB (J17B)
08 A8 B8
1 110_NB_A4 7 10_NB_B4
NC =X 2 10_NB_A5 8 10_NB_B5
20 10 = 3 10_NB_A6 9 10_NB_B6
[ Vio_2vs pep VCC GND SND 4 10_NB_A7 10 10_NB_B7
100 SN74CB3T3245PWR 5 GND 11 GND
ol 6 VCC 12 vee
X5R
Project:  GateMate CCGM1A1 (BGA324) Evaluation Board ‘ Revision: 3.1B Cologne Chip AG
. Eintrachtstr. 113
Title: Pmod Module (FPGA) 50668 Cologne (:ol.ogne
Size: A4 [Author.  CCAG [ Date: 23 Mar 2022 Sheet 14 of 21 Germany ch,p
File: FPGA_GPIO_PMOD.SchDoc
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GPIO_DIff_Net_Class
18
3 1
0
0
iy gl
10}
£o GPIO WC B N tsOrs GPIO WC 8 P s> ST
GRIO WC TN GPIOWC 77
GhIO WC 6 N e GPIOWC 6P, 2RI IIRSTou
40 GND 39 GND
GPIO WC 5 N 6 1225 GPIO WC 5 P, 38 CLK2out | | 37 CLK3out
GPIO_WC 4 N I, PO WE AT GND 5 GND
GFIO WC 3 N AR GFIO WC 3P S S
1) GPIO WC 2 N El %E 7 GPIO WC 2P 30 Bfel 2 Al6
5 GPIO WC 1 N He GPIO WC 1P el Y
2 GFIO WC 0N = GRIO WC 0P 3 EAT]
{2 el g 22 8[3) 21 AR
10 20 GND 19 GND
. 18 B[2] 17 AL2)
nln! 16 B{1] 15 A[1]
0 14 B[0] 13 A[0]
[ 12 GND 11 GND
wcon 10 Vapp 9 Vapp
8 GND. 7 GND
_ 6 VIOin VIOin
b 4 Vioout 3 ViOout
2 GND. 1GND
VIO We NA
GateMate 1AL/2/4 VIO 33 1
19
NA 8 N s as
NAEP /] 08
1 [ APP_RESET OUT >
SR 0
s STEaER
NAS N /] GPIO NA 8 N He GPIO NA 8P wlond Vel
NA 5P /] GRIO NA TN GRIO NA TF
Adt GPIO NA 6 N o GRIO NA6 P jersy; yiSHCrCH]
& i 42 RSTin 41 RSTout
e SaCoiEm ETTD % Cliczou | |7 Chicsou
A CRIO NA 4N GRIO NA 4P
< 10 36 GND 35 GND
& PO NA S N ! GRIO NA 3P o %o
< Az /]
2 NA TN/ GPIO NA 2 N N %E 7 GPIO NA 2P, 2 :{;{ o :{é}
3 NA PO NA LN . GRIO NA_LF Sofeiey 20A00}
o NA GRIO NA O N GRIO NA 0P
5 A 0o 26 B[5] 25 Al5]
5 | 2oy 24 B{4] 23 Ajd]
{10} 22 B3] 21 A[3]
GateMate 1AL/2/4 R Ha5 et
0o 18 B[2] 17 Al
UIH 0 16 B[1] 15 A[1]
P oo 14 8{0] 13 Af0]
2| DD WCON 23247 12 GND 11 GND
d VDD_NA c128 10 Vapp 9 Vapp olo
3| VDD_NA L 1000 8 GNI 7 GND A=
9 VDD_NA TR % = 6 VIOin 5 VIOin 518
g ele
E VDD_NA 10v 10v e 4 Vioow 3 Vioou S
GateMate 1A1/2/4 x:gn\s\y;/c NA__ 14 B8
R107 —33R
AP RESET N
[APP_WC NA CFG DONE CHaOUT A Bl e e A wCNA LR oo
APP_WC NA _CLK3 OUT
[CAPP_WC NA CFG FAILED
Jumper Block: Select GPIO Supply
e Jumper: Select GPIO Source
1-2: on-board power supply 1.2V
3-4: on-board power supply 1.8 1-2: GPIO voltage from jumper block
5-6: on-board power supply 2.5V 3-2: GPIO voltage from user application
ELe default: 25V default: VIOin
. VIOin WE NA
[Cvio1ve Jumper16.
[Cvioavs
[ ViOout WC NA
VIO 3v3
[voD AP
Proect  GateMale CCOMIAL (BGA324) Evaluation Board | Revision: 318 TS
Tie:  WC/NA Banks GPIO Module (FPGA) E‘""“"S:'g:f Cologne
Size: T Author: [ Date: 25 Mar 2022] Sheet 15 of 21 | Germany Chi ip
Fie:  FPGA GPIO WC_NA SoiDox
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u1s
[ VDD _CORE VDD CORE VDD
VDD
VDD
VDD
VDD
Component side J_ J_ j_ J_ j_ VDD
North edge VDD
C19 C20 C21 C22 C23 C24 VDD
2u2 470n 100n 100n 10n 10n VDD
10V 6.3V 10V 10V 6.3V 6.3V VDD
X5R X5R X5R X5R X5R X5R VDD
o ° 5 o Vs
VDD
= VDD
GND VDD
VDD
Component side J_ _L j_ _L xgg
Eastedge C25 C26 c27 c28 C29  —==C30 VDD
2u2 4700 100n 100n 10n 10n VDD
10v 6.3V 10V 10V 6.3V 6.3V VDD
X5R X5R X5R X5R X5R X5R VDD
o ° 5 o ven %
VDD
VDD I
VDD w
VDD §
Component side J_ J_ j_ _L j_ VDD
el c31 c32 33 c34 C35  —=C36 GateMate 1A1/2/4
2u2 470n 100n 100n 10n 10n
10V 6.3V 10V 10V 6.3V 6.3V
X5R X5R X5R X5R X5R X5R
R 2
GND =
<]
[*4
Component side J_ _L j_ _L j_ R
West edge c3r C38 C39 c40 ca1 ca2
GateMate 1A1/2/4
2u2 470n 100n 100n 10n 10n = =
10V 6.3V 10V 10V 6.3V 6.3V GND GND
X5R X5R X5R X5R X5R X5R
GND
Solder side I i i U i U I
(optional mounting)
GND
Project:  GateMate CCGM1A1 (BGA324) Evaluation Board ‘ Revision: 3.1B Cologne Chip AG
Tile:  Power Supply Core Voltage (FPGA) ;')’ggg“g‘;‘u’gﬁf Cologne
Size: AL [Author:_CCAG | Date: 25 Mar 2022 | Sheet 16 of 21 Germany Ch,'p
File: FPGA_Power_Supply.SchDoc
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[ VIO 2V5
o |U2E
g SN74LVC08
[]Rss
= g 200R
[
[ )
FPGA
L A0S ReseT
GND i
[“Power_Good U2A
JSPI_RESET OUT 12 |
[3TAG RESET OUT = 13 & FPGA RESET IN__ >
SN74LVC08
[CAPP_RESET OUT 2 - SN74LVC08
APP_RESET _IN >
10
Jumper10 |_3_I I SN74LVC08 Jumperll
+ sw2 c74
red —— 100n
- WPIL
black PTS645-SK43 black
Jumper: Enable Reset from User Application —L-  Resetcan betriggered by user (SW2), Jumper: Select User Application Reset
= from external SPI Master, external JTAG
1-2: Reset enabled GND orviasignal from the user application. 1-2: only on push button
3-2: together with FPGA reset
default: Reset disabled
default: no connection
Project:  GateMate CCGM1A1 (BGA324) Evaluation Board ‘ Revision: ~ 3.1B Cologne Chip AG
. Eintrachtstr. 113
Title: Reset (FPGA) 50668 Cologne
Size: A4 [Author. CCAG [ Date: 25 Mar 2022 [ Sheet 17 of 21 | Germany
File: FPGA_RESET.SchDoc
2 3 4 5 6 ‘ 7 ‘

diyo
aubojo)

sonewayds pieog uonenjeas

LVLNDDD



2zog |udy ‘ €oolsa

0,30 59

4 5 6 7 8
Jumper8
Jumper:
on: enable oscillator
off: disable oscillator
black
default: on
[ VDD_osC
P8 L R0
2 4 'vee our p2—OUTOL 1 CLOCKO IN
33R
EN X1 1 EN GND 2
C78
L Toon ECS-5032MV-100-BN-TR
1ov S
X5R GND
|I-enD
optional user clock
"
UT_Q2
EN_X2
—— 100n
10v Jumper:
X5R ==
||'GND GND 1-2: X2 clock source
2-3: J8 clock source
J2
GND
optional LVDS clock
! crs
100n
1ov
EN X3 X5R
% SND LRI R ves e >
C77 H 100n 10V X5R VDS CLKT
GND
Project:  GateMate CCGM1A1 (BGA324) Evaluation Board ‘ Revision: 3.1B Cologne Chip AG
. Eintrachtstr. 113
Title: Clock (FPGA) 50668 Cologne (:ol.ogne
Size: A4 [Author.  CCAG [ Date: 25 Mar 2022 Sheet 18 of 21 Germany ch,p
File: FPGA_Clock.SchDoc
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[FPGA RESET_IN EECERRE E RN
[CLvDS CLK+
[ LVDS CLK- Y
T4
VDD_CLK
[ VDD _CORE S VDD PLL P16 | \pp pLL
€90 _chl J_cgz _Lc%
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>< i\ SER CLK N
>< SER CLK P
SER RX N
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t 1 Vi
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VDD_SER
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X5R P BT %
GND
G GND
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c104 GND/SER_RX_PL/SER_RX_P: = =
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GND
Project:  GateMate CCGM1A1 (BGA324) Evaluation Board ‘ Revision: ~ 3.1B Cologne Chip AG
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Size: A4 [Author.  CCAG [ Date: 25 Mar 2022 [ Sheet 19 of 21 Germany
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Jumper12  Jumpert3
VitV
DC/DC Regulator AVeore (MPM3833C)
Extemnal Supply Specification
 vin wd e
min 4,0V DC R85
max 6,0V DC { > EN Vout ¢ Vcore >
R
min 3W (without user application) Core Voltage
R89
kT ee s 1 jRas VCore Sense range: 0.85V-1.15V
200K 1%
P12 P13
Core Voltage Level Adjustment Core Voltage Fine Tuning
open: 0,90V (low power mode) open: -50mV (min)
1-20 100V (economy mode) 1-2° omV (yp)
o 9 | 2-3 110V (speed mode) 2.3 +50mV (max)
§ 75k
S % | default: 100V default: 0myv
&
DC/DC Requlator B2.5V (MPMze33C) _t
{5 Vin GND
LS v Vio 25>
X Pe F8 2.5V GPIO Voltage
for /0 Banks WA, WC, NA, NB, EA,
€8,S
3l GND
g
5
o Do/CReguttorca3v (pMBsC)
> Vin
—1 O EN VIO 3V3 >
> Pe 3.3V Voltage
for user application and
Digilent Pmod™ Compatible Connector
g
=
5
&
DC/DC Regulator D 1.8V (MPM3833C)
> Vin
—1 O EN Vout VIO 1V8 >
1 Pe F8 1.8V GPIO Voltage
for /0 Banks WB, WC, NA, EA, EB
E
9
5
g
DC/DC Regulator E 1.2V (MPM3833C)
> Vin
— S En VIO 1V2 >
s e 1.2V GPIO Voltage
3, for /0 Banks WC, NA, EA, EB
Q
2
-4
FPGA PG >
Project  GateMate CCOMIAL (BGA24) Evaluation Board | Revison: 3,18 oD
Eintrachtstr. 113
Tl Power Supply Module (MPM 3833C) el
Size: A3 [Author._CCAG | Date: 25 Mar 2022] Sheet 20 of 21 German,
Fie: vl Power MPM.so0ue
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_Lcws Tl yn 2228 our ﬂ _L 105 =
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:l:}é‘é e ouT_S X5R =]
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— Y]
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o
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022 S
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Project:  GateMate CCGM1A1 (BGA324) Evaluation Board ‘ Revision: ~ 3.1B C_ologne Chip AG o
Tile:  DC/DC Regulator (MPM3833C) Eintrachistr. 113 (@)
50668 Cologne
Size: A4 [Author.  CCAG [ Date: 25 Mar 2022 [ Sheet 21 of 21 Germany @
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Acronyms

FPGA field-programmable gate array 16

GPIO general purpose input / output 5-7,11, 16, 18, 23, 25, 28, 30,
32,34,35,37, 42

JTAG Joint Test Action Group 5,11, 16, 26, 28, 42
LVDS  low-voltage differential signaling 5,7,30, 36,37, 42
PCB printed circuit board 5,12,16, 18, 21, 32, 42
Pmod Pheripheral module interface (Digilent) 6,11, 23,34, 42
SerDes Serializer [ Deserializer 5, 6,11, 30, 36, 42

SPI Serial Peripheral Interface 5,11, 16, 26, 28, 42
USB Universal Serial Bus 11, 16, 21
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