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Regarding the usage of our schematics and alike documentation for Trenz module TEF1001 .

Project is protected under copyright and we strongly and strictly prohibit the reverse engineering or recreation, even if the design is just 
adapted or modified. TEF1001 is protected under such right and in case of plagiarism we will have to do anything necessary in order 
to protect our assets. 

Schematics and other handouts serve for informational purposes only! 

Assembly variant D2CX4-K

Modified at 2021-05-20

Created by VY
Modified by VY

*Checked by
*Drawn by
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DescriptionREV

-01 Initial revision

-02 VT1. Added capacitors C87 and C88, each 4.7µF.
2. Increased the value of capacitor C154 from 27pF to 33pF.
3. Power Input and Protection Enhancements:
   - Routed 12V input from the PCIe edge connector.
   - Added input power protection circuits for both ATX 12V and PCIe edge connector, 
involving components U23 with T1, T2 and U24 with T5, T6, along with associated resistors 
and capacitors.
   - Introduced a power priority switch (T3) to prioritize ATX power.
4. Added switch S1 for selecting FMC_VADJ value and enabling JTAG (JTAG_EN).
5. Added transistor T4 and resistors for reading the FMC_PRSNT_M2C signal.
6. Added U25 and associated capacitors to support the FMC fan.
7. Added screws for the bracket installation.
8. Added 10 FPGA LEDs (D1-D10) controlled via level shifters (U11, U21, U22).

9. Replaced the FAN model F455B-05MD (EOL) with F455B-05LD.

-03

VT

VY

1. Removed the 4V power domain.
2. Replaced U3 LTM4676AEY with the MPM3650CGQW regulator to manage the 1.5V 
power domain.
3. Replaced U20 EN6347QI with the MPM3650CGQW regulator to manage the 1.8V power 
domain. The input supply switched from 4V to 12V.
4. Replaced U15 EN6347QI with the MPM3650CGQW regulator to manage the 3V3FMC 
power domain. The input supply switched from 4V to 12V.
5. Replaced U7 EN5365QI with the  MIC24046YFL regulator to manage the FMC_VADJ 
power domain. The input supply switched from 4V to 12V. Added U26 and U27 
74LVC1T45DW-7 transceivers. FMC_VADJ = 1.25V, 1.0V - 0.7V are not supported.
6. Updated U17 and U18 TPS74401RGW BIAS supply voltage from 4V to 3.3V
7. Updated U16 TPS51206DSQ VDD supply voltage from 4V to 3.3V.
8. Connected U22 SN74AVC4T774RSVR pins B1 and B3 to GND to prevent floating input 
signals.
9. Updated the BRx connection for board revision 03, Bank 14.
10. CPLD Signal and Pinning Updates:
   - PT12D (Pin 85): renamed net LTM_1V5_4V_IO0 to PG_1V5.
   - PT15B (Pin 83): removed net LTM_1V5_4V_IO1 (N/A).
   - PR2A (Pin 75): removed net LTM_4V_RUN (N/A).
   - PR2B (Pin 74): renamed net LTM_1V5_RUN to EN_1V5.
   - PR3A (Pin 71): renamed VID0_FMC_VADJ_CTRL to SIG0_FMC_VADJ_CTRL.
   - PR5C (Pin 63): renamed VID1_FMC_VADJ_CTRL to SIG1_FMC_VADJ_CTRL.
   - PR5D (Pin 62): renamed VID2_FMC_VADJ_CTRL to SIG2_FMC_VADJ_CTRL.
   - PR5A (Pin 64): reassigned LTM2_ALERT (N/A) to VOSET0_FMC_VADJ_A.
   - PR9B (Pin 57): reassigned VID2_FMC_VADJ to VOSET0_FMC_VADJ_DIR.
   - PR9C (Pin 54): reassigned VID1_FMC_VADJ to VOSET1_FMC_VADJ_A.
   - PR9D (Pin 53): reassigned VID0_FMC_VADJ to VOSET1_FMC_VADJ_DIR.
11. R33 resistor is not populated
12. Added support for FPGA JTAG boot mode: U6 M2_0 is connected to CPLD PT15A (pin 
84) via transceiver U28. Added Jumper J11 for boot mode selection. 
13. Replaced T1, T2, T5 and T6 transistors SiS444DN to SiS4604LDN. 
14. PCIE_PRSNTb signal is disconnected from PCIE edge connector J1 pin B48 and 
connected to pin J1 B31 for PCIE x4 lane identifacation
15. R31 is changed to pull-down resistor.
16. All capacitors 100µF 10V X5R 20% 3216 (1206) changed to 100µF 6,3V X5R 20% 3216 
(1206) (BOM optimisation)
17. Changed resistor divider values R65, R71 and R77 (BOM optimisation)

AH, VY, VG
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PCIe

Power-on sequencing

Recommended Operating Conditions
Power Rail Direction Range Tolerance Description

12V_input_A IN 12V ±10% Micromodule Power

Note

J5

12V_input_B

PG_1V5

U9 OUTIN

EN_1V5

1V12V_input_A

T1 T2
12V

T5

U4A

U9 OUTIN
U3

en PG

1.5V

CPLD

PG_1V8

U9 OUTIN
U20

en PG

1.8V

EN_1V8

J1

Connector

PCIe

J5

Connector

U5

DC-DC
LTM4676A

DC-DC
MPM3650C

J4

J2G

Connektor
FMC

U9 OUTIN
U15

en PG

3.3V FMC

U9 SWIN
U9

en

3.3V

DC-DC
MPM3650C

DC-DC
TPS62170

DC-DC
MPM3650C

U7

DC-DC
MIC24046

IN OUT

PGen

S1A

S1B

S1C

S1D

JTAG_EN

SIG0_FMC_VADJ_CTRL

SIG1_FMC_VADJ_CTRL

SGI2_FMC_VADJ_CTRL

EN_FMC_VADJ

PG_FMC_VADJ

FMC_VADJ

EN_3V3FMC

PG_3V3

J2F

U9 SWIN
U8

en

5VDC-DC
TPS62170

J6

FMC FAN

FAN_FMC_EN

U25

U17

LDO
TPS74401

IN OUT

en

U18

LDO
TPS74401

IN OUT

PG

en

PG_MGT_AVCC

MGTAVCC_FPGA

MGTAVTT_FPGA

U19

LDO
TPS79901

IN

OUTen MGTVCCAUX_FPGA

J9

PinHeader

J8
PinHeader

U2C

DDR3
LDO

TPS51206

VTTDDR3

VREF_VTT

U16

VDD

VLDOIN VTT

VTTREF

SODIMM Socket

12V_input_B IN 12V ±10% Micromodule Power J1

FPGA FAN

1.8V OUT 1.8V FPGA JTAG Connector±3% J9

3.3V OUT 3.3V CPLD JTAG Connector±3% J8

5V OUT 5V FMC FAN Connector±5% J6

12V OUT 12V FPGA FAN Connector±10% J4

connector

connector

T6 en PG

LTM_1V_IO0 LTM_1V_IO1

FPGA (U6):  VCCINT
    VCCBRAM

FPGA (U6): Bank 14
   Bank 0

Clock Generator U13
Serial Flash U12

FPGA (U6):  Bank 32
   Bank 33
   Bank 34

FPGA (U6):  Bank 12
    Bank 13
    Bank 15

FPGA (U6):  MGTAVCC

FPGA (U6):  MGTAVTT

FPGA (U6):  MGTVCCAUX
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PCIe 8x
SiT8208AI

SI5338A

25 MHz

1V8

VDDO_0VDDO_1VDDO_2VDDO_3

CLK_0

CLK_1

CLK_2

CLK_3

BANK_14

(VCCO= 1V8 )

BANK_14

(VCCO= 1V8 )

BANK_14

(VCCO= 1V8 )

MGT_BANK_115
MGTREFCLK0_115

MRCC

MRCC

SRCC

1V8 1V8 1V8

MGT_BANK_115
MGTREFCLK1_115 CONNECTOR

MGT_BANK_116
MGTREFCLK0_116

MGT_BANK_116
MGTREFCLK1_116

FMC
CONNECTOR

CLK0

CLK1

CLK2

MGTCLK PCIE_CLK

GBTCLK0_M2C

GBTCLK1_M2C

BANK_15

(VCCO= VADJ)
SRCC

SRCC

BANK_13
SRCC

SRCC

CLK0_M2C

CLK1_M2C BANK_15

(VCCO= VADJ)

CLK2_BIDIR

CLK3_BIDIR BANK_13

(VCCO= VADJ)

(VCCO= VADJ)

MRCC
DDR3_CLK

BANK_33

(VCCO= 1V5 )

DSC1123 SYSTEM CLOCK
TERMINATION

200 MHz SOCKET
DDR3

(VDD= 1V5 )

DDR3_CLK0

DDR3_CLK1
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U_FPGA
FPGA.SchDoc

U_SODIMM
SODIMM.SchDoc

U_CONN
CONN.SchDoc

U_POWER
POWER.SchDoc

U_CLOCK
CLOCK.SchDoc

U_CPLD
CPLD.SchDoc

PM1

FIDU-DOT - small

PM2

FIDU-DOT - small

PM3

FIDU-DOT - small

PM4

FIDU-DOT - small

PM5

FIDU-DOT - small

PM6

FIDU-DOT - small

Serial
Serial

Serialnumber 6,3 x 6.3mm
TE Logo PRINT Layer

LOGO1

LOGO PRINT

MECH1

Slotblende Ndigo xTDC4 Lemo

MECH2

TEF1001 PCIe Frontplate

Front Bracket screw head on Bottom Front Bracket screw head on Top

Special notes:

System Overview

Bank 12

Xilinx Kintex
XC7K FPGA SoC

Bank 13

Bank 15

SC  CPLD

QSPI Flash
Memory U12

J2

PG_FMC_VADJ

QSPI

FMC

Bank 16

48 HR IOs / 24 LVDS pairs

FMC_PG_C2M Bank 1

34 HR IOs / 17 LVDS pairs

2x PL Clock input

34 HR IOs / 17 LVDS pairs

2x BiDir Clock input

44 HR IOs / 22 LVDS pairs

Bank 116
4x GTX Lanes

2x MGT Clock input

Bank 14

5x Green LED
D1 ... D5

4x Green LED
D6 ... D9

FMC_PG_M2C

DC-DC U7FMC_VADJ 5A

EN_FMC_VADJ

Bank 2

FMC_JTAG

FMC_I2C

FMC_PRSNT

Green LED
D10

CLK0

CLK1

CLK2

Bank 115

Bank 3

MGTCLK

4x GTX Lanes

PCIE_CLK

DC-DC U3
EN_1V5

6A maxDC-DC U4

PG_1V526A max

ALERT

Quad

12x user GPIO FEX0 ... FEX11, FEX_DIR, FPGA I2C

programmable
PLL Clock

U13

PLL I2C

25.000000 MHZ
Oscillator

CLK_25MHz

J1
PCIe x8 Connector

2x GPIO

J10
3pin Header

LTM I2C

Bank 0

PCIE_RSTb

Bank 0
PROGRAM_B

DONE

FPGA_CFG_CCLK

Bank 32

Bank 34

Bank 33

DDR3
SODIMM Socket

U2

64bit DDR3
DDR3 I2C

200.0000 MHZ 200MHzCLK_ENDDR3_CLK
Oscillator

Memory Interface

U_CLOCKS OVERVIEW
CLOCKS OVERVIEW.SchDoc

U_Legal Notices Modules
Legal Notices Modules.SchDoc

U_Revision_Changes
Revision_Changes.SchDoc

GNDH1
GNDH2
GNDH3
GNDH4

KK1

T1SA-APBX-D125D

GND
GND
GND
GND

HEATSINK TYPE 1 (FPGA)

GNDH1
GNDH2
GNDH3
GNDH4

KK2

ATS-FPS058061011-40-C2-R0

HEATSINK TYPE 2 (FPGA)

MP1

ATS-HK76-R0

MP2

ATS-HK76-R0
Hardware for HEATSINK TYPE 2 (FPGA)

GND
GND
GND
GND

PIKK10H1 

PIKK10H2 

PIKK10H3 

PIKK10H4 

COKK1 

PIKK20H1 

PIKK20H2 

PIKK20H3 

PIKK20H4 

COKK2 

COLOGO1 

COMECH1 COMECH2 

COMP1 COMP2 

COPM1 COPM2 COPM3 

COPM4 COPM5 COPM6 

COSerial 



1

1

2

2

3

3

4

4

D D

C C

B B

A A

Date: Page6 of 34

Number:

Title:
TEF1001 - FPGA

03
Rev.

A4

Copyright: Trenz Electronic GmbH

FPGA.SchDocFilename:

2018-02-26

D2CX4-K
TEF1001

U_FPGA_BANK_14
FPGA_BANK_14.SchDoc

U_FPGA_BANK_15
FPGA_BANK_15.SchDoc

U_FPGA_BANK_16
FPGA_BANK_16.SchDoc

U_FPGA_BANK_12
FPGA_BANK_12.SchDoc

U_FPGA_BANK_13
FPGA_BANK_13.SchDoc

U_FPGA_CFG
FPGA_CFG.SchDoc

U_FPGA_MGT_BANKS
FPGA_MGT_BANKS.SchDoc

U_FPGA_POWER
FPGA_POWER.SchDoc

U_DDR_Banks
DDR_Banks.SchDoc

D1
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en
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P1
1M

TT
86

R

GND

1%
R96

330R
FPGA_LED1

D2

LE
D
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en
 S

M
L-

P1
1M

TT
86

R

GND

1%
R100

330R

D3

LE
D

 G
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en
 S

M
L-

P1
1M

TT
86

R

GND

1%
R101

330R

D4

LE
D

 G
re

en
 S

M
L-

P1
1M

TT
86

R

GND

1%
R102

330R

FPGA_LED2

FPGA_LED3

FPGA_LED4

3V3

FPGA_LED1_VT
FPGA_LED2_VT
FPGA_LED3_VT
FPGA_LED4_VT

B1 12
VCCB 13

A11

B4 9
B2 11

VCCA14

OE7

B3 10A22
A33
A44

GND8

DIR1 15
DIR2 16
DIR3 5
DIR4 6

U11

SN74AVC4T774RSVR
GND GND

FMC_VADJ

25V
X5R

C63

100nF

25V
X5R

C64

100nF

GND

GND

D5

LED Green SML-P11MTT86R

GND

1%
R103

330R

D6

LE
D

 G
re

en
 S

M
L-

P1
1M

TT
86

R

GND

1%
R104

330R

D7

LE
D

 G
re

en
 S

M
L-

P1
1M

TT
86

R

GND

1%
R105

330R

D8

LE
D

 G
re

en
 S

M
L-

P1
1M

TT
86

R

GND

1%
R106

330R

3V3

B1 12
VCCB 13

A11

B4 9
B2 11

VCCA14

OE7

B3 10A22
A33
A44

GND8

DIR1 15
DIR2 16
DIR3 5
DIR4 6

U21

SN74AVC4T774RSVR
GND GND

25V
X5R

C65

100nF

25V
X5R

C66

100nF

GND

GND

1V8

FPGA_LED5_VT

FPGA_LED6_VT
FPGA_LED7_VT
FPGA_LED8_VT

FPGA_LED5

FPGA_LED6

FPGA_LED7

FPGA_LED8

3V3

B1 12
VCCB 13

A11

B4 9
B2 11

VCCA14

OE7

B3 10A22
A33
A44

GND8

DIR1 15
DIR2 16
DIR3 5
DIR4 6

U22

SN74AVC4T774RSVR
GND GND

25V
X5R

C74

100nF
25V
X5R

C75

100nF
GND GND

FPGA_LED9_VT

FPGA_LED10_VT

FPGA_LED9

FPGA_LED10

1%
R107

330R

1%
R108

330R

D10

LED Green SML-P11MTT86R
GND

D9

LE
D

 G
re

en
 S

M
L-

P1
1M

TT
86

R

GND

FMC_VADJ

GND

PIC6301 PIC6302 

COC63 

PIC6401 PIC6402 

COC64 

PIC6501 PIC6502 

COC65 

PIC6601 PIC6602 

COC66 

PIC7401 PIC7402 

COC74 
PIC7501 PIC7502 

COC75 

PID10A 

PID10K 

COD1 
PID20A 

PID20K 

COD2 
PID30A 

PID30K 

COD3 
PID40A 

PID40K 

COD4 

PID50A 

PID50K 

COD5 

PID60A 

PID60K 

COD6 
PID70A 

PID70K 

COD7 
PID80A 

PID80K 

COD8 
PID90A 

PID90K 

COD9 

PID100A 

PID100K 

COD10 

PIR9601 PIR9602 

COR96 

PIR10001 PIR10002 

COR100 

PIR10101 PIR10102 

COR101 

PIR10201 PIR10202 

COR102 

PIR10301 PIR10302 

COR103 

PIR10401 PIR10402 

COR104 
PIR10501 PIR10502 

COR105 
PIR10601 PIR10602 

COR106 
PIR10701 PIR10702 

COR107 

PIR10801 PIR10802 

COR108 

PIU1101 

PIU1102 

PIU1103 

PIU1104 

PIU1105 

PIU1106 

PIU1107 

PIU1108 

PIU1109 

PIU11010 

PIU11011 

PIU11012 

PIU11013 PIU11014 

PIU11015 

PIU11016 

COU11 

PIU2101 

PIU2102 

PIU2103 

PIU2104 

PIU2105 

PIU2106 

PIU2107 

PIU2108 

PIU2109 

PIU21010 

PIU21011 

PIU21012 

PIU21013 PIU21014 

PIU21015 

PIU21016 

COU21 

PIU2201 

PIU2202 

PIU2203 

PIU2204 

PIU2205 

PIU2206 

PIU2207 

PIU2208 

PIU2209 

PIU22010 

PIU22011 

PIU22012 

PIU22013 PIU22014 

PIU22015 

PIU22016 

COU22 
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DXN_0 R11DXP_0 R12

VREFN_0 N11VREFP_0 P12

VN_0 P11VP_0 N12

CFGBVS_0P7
PROGRAM_B_0P6

INIT_B_0G7

DONE_0J7
M2_0P5 M1_0T2 M0_0T5
CCLK_0C8

TMS_0N8 TCK_0L8 TDO_0R7 TDI_0R6

VCCO_0T6 VCCO_0L7

GNDADC_0 M11

VCCBATT_0E8

VCCADC_0 M12
U6I

XC7K325T-2FBG676C

1V8

1V8
L19

LI0402E300R-10
AVCC

L20

LI0402E300R-10
GND

25V
X5R

C42
100nF

AGND

6.3V

X5R
C43

47µF
GND

GND
GND

GND

PROGRAM_B

BOOTMODE = MASTER SPI => 0 0 1

INIT_B

FPGA_JTAG_TDI
FPGA_JTAG_TDO
FPGA_JTAG_TCK
FPGA_JTAG_TMS

1%
R17

4K7

1%

R23

330R
DONE

1V8

1V8

GND

1V8

FPGA_CFG_CCLK

1%
R43

4K7
1V8

1V8

D12
1PS10SB82,315

Configuration Modes

Master SPI

JTAG

M2_BOOT_MODE1V8

M2

0

1

Bit A3

GND 2

VCC(A)1

DIR5
B 4

VCC(B) 6
U28

74LVC1T45DW-7

3V3

M2_BOOT_MODE1V8M2_BOOT_MODE

1V8

1%

R3
4K7

1%

R93
4K7

GNDGND

3V3

25V
X5R

C125

100nF
25V
X5R

C126

100nF
GNDGND

GND

PIC4201 

PIC4202 
COC42 

PIC4301 PIC4302 

COC43 

PIC12501 PIC12502 

COC125 
PIC12601 PIC12602 

COC126 

PID1201 

PID1202 

COD12 

PIL1901 PIL1902 

COL19 

PIL2001 PIL2002 

COL20 

PIR301 

PIR302 
COR3 

PIR1701 PIR1702 

COR17 

PIR2301 PIR2302 

COR23 

PIR4301 PIR4302 

COR43 

PIR9301 

PIR9302 
COR93 

PIU60C8 

PIU60E8 

PIU60G7 

PIU60J7 

PIU60L7 

PIU60L8 

PIU60M11 

PIU60M12 

PIU60N8 

PIU60N11 

PIU60N12 

PIU60P5 

PIU60P6 

PIU60P7 

PIU60P11 

PIU60P12 

PIU60R6 

PIU60R7 

PIU60R11 

PIU60R12 PIU60T2 

PIU60T5 

PIU60T6 

COU6I 

PIU60M12 

PIU60P12 

PIU60M12 

PIU60P12 

PIU60M12 

PIU60P12 

PIU60M12 

PIU60P12 

PIU60M12 

PIU60P12 

PIU60M12 

PIU60P12 

PIU2801 

PIU2802 

PIU2803 PIU2804 

PIU2805 

PIU2806 

COU28 
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HA02_P

HA03_PHA04_P

HA05_P

HA07_P

HA08_P

HA09_P
HA02_N

HA03_NHA04_N

HA05_N

HA07_N

HA08_N

HA09_N

HA22_P
HA22_N

HA00_P

HA01_P

HA10_P

HA11_P

HA12_P

HA00_N

HA01_N

HA11_N

HA12_N

HA13_P

HA14_P

HA15_P

HA16_P

HA17_P

HA18_P

HA19_P

HA20_P

HA21_P

HA23_P

HA13_N

HA14_N

HA15_N

HA16_N

HA17_N

HA18_N

HA19_N

HA20_N

HA21_N

HA23_N

6.3V
X5R

C90
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